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INTRODUCTION

This pamphlet provides a description of useful weather data charts, graphs, conversions, etc. to aid field commanders and planners in preplanning and executing operations.  Weather units deploying to Korea can also use this pamphlet to help meet their training and operational requirements.  The meteorological information in this pamphlet is based solely on climatological records and represents the average condition that can be expected for the times and locations indicated.  The information contained in this pamphlet is not a forecast.  Actual weather conditions may vary widely from these averages.  For questions or comments concerning this pamphlet contact the 607th Weather Squadron (607 WS) at DSN 725-3130 (724-2144 after normal duty hours) or e-mail granahang@usfk.korea.army.mil.   The unit mailing address is as follows:





607th  WEATHER SQUADRON





UNIT #15173





APO AP 96205-5173





ATTN: DOX

The 607 WS provided some of the information in this pamphlet  as a courtesy and it is not the responsibility of the 607 WS.  Direct any questions relating to river ice thickness, river tides, or trafficability  to the Army Corps of Engineers.  Direct technical questions relating to ocean tidal data or sea states  to the Navy.   You will find solar, lunar and tidal data on  the 607 WS homepage https://weather.korea.army.mil under the Light and Climo Data section.  United States Forces Korea Regulations 115-1, Dissemination of USFK Area Weather Advisories and Tropical Cyclone Procedures for the Republic of Korea, and 115-2, Weather Support Responsibilities, outline weather support for United States Forces Korea (USFK).  Air Force Joint Instruction 15-157, Weather Support for the U.S. Army, outlines meteorological support for the U.S. Army.  

CONVENTIONS:  The spelling of location names and geographical features are those used by the National Imagery and Mapping Agency (NIMA).  Where appropriate, we included the new spellings adopted by the Republic of Korea in parenthesis.  All distances are in nautical miles (NM) and kilometers (km), except for visibility, which is in statute miles and meters.  Elevations are in feet above mean sea level (MSL), with a metric conversion following.  Temperatures are in degrees Fahrenheit (F) and Celsius (C).  Wind speeds are in knots.  Cloud bases are above ground level (AGL) unless otherwise stated; tops are above mean sea level (MSL).  Precipitation amounts are in inches, with a millimeter (mm) or centimeter (cm) conversion following.  Precipitation values given are liquid equivalent unless stated otherwise.  The millibars (MB) is the standard unit of pressure  Time is  either in Coordinated Universal Time (UTC) (also known as Zulu or Z), or Local (L).  The local time zone is India.

The 607 WS updates this pamphlet annually.  The U.S. Army Printing & Publications Center, Korea (USA PPC-K) Unit # 15396, APO AP 96283 (DSN 315-722-3373) published and printed the pamphlet.
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CHAPTER 1 Weather Support Units in Korea

1.1.  General.  Elements of the United States Air Force provide weather support for the US Army and US Air Force during armistice conditions in Korea.  Elements of the US Navy, US Marines, and Republic of Korea Air Force provide augmentation during exercises and contingencies.  The 607 Weather Squadron (607 WS) Commander is the Combined Meteorological and Oceanographic (METOC) Officer or CMO for the Korean theater of operation (KTO).  The function of the CMO is the same as the Joint METOC Officer in other theaters. As the CMO, the 607 WS Commander has overall responsibility for planning, providing, and/or arranging weather support.  The 607 WS headquarters is located in building 1506 on Yongsan Main Post in Seoul, Republic of Korea (ROK).

1.2.  Mission.  The mission of the 607 WS is to provide the highest quality, mission-tailored weather support to all theater forces from the operational to tactical level… any time, any place.  We accomplish this by providing weather support to Headquarters, United Nations Command/Combined Forces Command/US Forces Korea (UNC/CFC/USFK), and to Eighth United States Army (EUSA) and their subordinate organizations.  The 607 WS provides weather data, products, and information to Army, Air, Naval, Marine, Combined Psychological Operations Task Force, and Special Operations units.

1.3. Weather Support Force Structure.  Several US and ROK METOC assets assist the CMO in providing METOC support.  A partial list of web sites for these units is in Chapter 2.  

1.3.1. 607 WS.  The 607 WS at Yongsan AIN in Seoul is divided into five main functional areas: the Command Section, Director of Operations, Assistant Director of Operations, 607 WS Command Center Seoul Weather Support Unit (WSU), and various Combat Weather Teams.

 1.3.1.1. The Command Support Staff (CCS) includes the Commander (CC), Director of Operations (DO), Assistant Director of Operations (ADO), Superintendent (CCS), First Sergeant (CCF), Resource Management, and Personnel/Administration.  

 1.3.1.2. The Director of Operations (DO) is responsible for providing technological solutions to meet validated customer requirements using hardware, software, system architecture, and system integration.  The DO is also responsible for deliberate and exercise planning, security, scientific services, and technology plans.  The deliberate and exercise plans branch forms the core of the combat weather team providing staff support for the Commander UNC/CFC/USFK.

1.3.1.3. The Assistant Director of Operations (ADO) is responsible for mobility and readiness, training, and standardization/evaluation.  The ADO forms the core of the combat weather team providing staff support for the Eighth US Army.

 1.3.1.4. The 607WS Command Center Seoul WSU provides weather forecast products for Seoul, Korea. The 607WS Command Center Seoul WSU personnel form the nucleus of the Combined METOC Forecast Unit (CMFU) during exercises, contingencies, and wartime.  The CMFU provides products normally produced by the 607WS Command Center Seoul WSU as well as additional products required to complete the wartime mission.  

1.3.1.5. Seven 607 WS Combat Weather Teams provide support throughout the ROK.

1.3.1.5.1. OL-A, 607 WS, at K-16/Seoul AB (RKSM) and the H-208 helipad (RKSY), provide weather briefing, observing, and staff support to the 17th Aviation Brigade and 1st Battalion, 52nd Aviation Regiment.

1.3.1.5.2.  Detachment 1, 607 WS, at Camp Red Cloud, (RKSB) provides staff weather support to the 2nd Infantry Division (2ID).

1.3.1.5.2.1.  OL-A, Detachment 1, 607 WS, at Camp Stanley (RKSX), provides limited duty briefing and observing support, and staff weather support to the 2ID Aviation Brigade. 

1.3.1.5.2.2.  OL-B, Detachment 1, 607 WS, at Camp Page (RKNC), provides limited duty briefing and observing support to the 1st Attack Helicopter Battalion, 2ID Aviation Brigade.

1.3.1.5.2.3. OL-C, Detachment 1, 607 WS, at Camp Stanton (KQFM), provides limited duty briefing and observing support to 2ID’s 4th Squadron/7th Cavalry Regiment.

1.3.1.5.3.  Detachment 2, 607 WS, at Camp Humphreys (RKSG), provides 24-hour observing, and limited duty briefing and staff support to the 6th Combat Brigade (Air Cavalry) and 3rd Squadron, 6CBAC, the 3rd and 751st Military Intelligence Battalions, and 2nd Battalion, 52nd Aviation Regiment.

1.3.1.5.3.1.  OL-A, Detachment 2, 607 WS, at Camp Eagle (RKNW), provides limited duty observing and briefing support to the 1st Squadron, 6CBAC.

1.3.2. METOC support provided by other units.

1.3.2.1. 8 OSS/OSW, Kunsan Base Weather (RKJK), provides 24-hour observing and limited duty briefing support to the 8th Fighter Wing.

1.3.2.2.  51 OSS/OSW, Osan Base Weather (RKSO), provides 24-hour observing and limited duty briefing support to the 51st Fighter Wing.

1.3.2.3.  607 COS/DOW, located at Osan AB, provide support to HQ 7th Air Force.  The 607 COS/DOW is responsible for briefing support, staff liaison, and planning for ACC.

1.3.2.4.  353 OSS/OL-A, located at K2/Taegu AB (RKTN) provides limited observation and briefing support to 160 SOAR.

1.3.2.5.  Koon Ni Range Weather (RKSN) provides observing support to the Air-to-Ground Gunnery Range (AGGR).  A civilian contractor provides weather support at this location.

1.3.2.6. Navy Pacific Meteorology and Oceanography Center – Yokosuka provides support to USN ships transiting the KTO.  The 7th Fleet provides support in accordance with naval doctrine.  

1.3.2.7   
The 73rd Weather Group units provide support to ROK Air Force and ROK Navy units.  They maintain a liaison office collocated with 607 WS Headquarters at Yongsan.

1.4.  Weather Unit Message Addresses.


RUAGAAA/607WS SEOUL KOR//CC//    


(607 WS COMMANDER)


RUAKDBA/607 COS OSAN AB KOR//DOW//  

(7AF WEATHER CELL)


RUAKDPB/51OSS OSAN AB KOR//DO/IN/DOW//  
(51 OSS/OSW  OIC)


RUAKMLA/8OSS KUNSAN AB KOR//OSW//  

(8 OSS/OSW OIC)


CINC UNC CFC CP TANGO//WEATHER//  

(CP Tango Weather)

1.5.  Telephone Directory.  All numbers are DSN.  The DSN country code for Korea is 315.  The 607 WS web site has a more complete telephone list.  DOX posts a list of exercise telephone numbers as part of the Communications Operating Instruction prior to major exercises.

1.5.1. 607th Weather Squadron.  All DSN country code 315.


COMMANDER (607 WS/CC)




725-3517  



DIRECTOR OF OPERATIONS (607 WS/DO)


725-7822


ASSISTANT DIRECTOR OF OPERATIONS (607 WS/ADO)
725-6488


SUPERINTENDENT (607 WS/CCS)



725-3138

FIRST SERGEANT (607 WS/CCF)




725-6509

COMMUNICATION/COMPUTER SUPPORT (607 WS/DOK)
725-5343

CURRENT OPERATIONS/TRAINING (607 WS/DOO)

725-8533

PLANS AND EXERCISE (607 WS/DOX)



725-5464

COMMAND CENTER SEOUL WSU (607WS/DOW)

724-2144


STAFF WEATHER OFFICER 17TH AVIATION BDE

723-4424


607 WS FAX







725-3096

1.5.2.  Weather Station telephone numbers (Forecaster unless noted).

   
607WS CC Seoul WSU





724-2144**


K-16/Seoul AB (OL-A, 607 WS)




741-6282


Camp Red Cloud (Det 1, 607 WS)




732-7181


Camp Stanley (OL-A, Det 1, 607 WS)



732-5417


Camp Page  (OL-B, Det 1, 607 WS)




721-5874


Camp Stanton (OL-C, Det 1, 607 WS) 



734-5975


Camp Humphreys (Det 2, 607 WS)




753-7572**


Camp Eagle (OL-A, Det2, 607 WS)




721-2200

Kunsan AB (8 OSS/OSW)





782-4262**


Osan AB (51 OSS/OSW)





784-4377**


Taegu AB (353 OSS/OL-A)





766-4014


Koon Ni Range (Contractor) (Observing)



784-6113


** 24-Hour Station

1.6.  Weather Unit e-mail addresses.  Because of short tours, these email addresses may frequently change.  The 607 WS web site has a listing of current e-mail addresses for 607 WS personnel.


HQ 607 WS/CC




MillerMB@usfk.korea.army.mil 


607 Weather Cell




607WeatherCell@usfk.korea.army.mil 


UN Compound/ K-16/Seoul Air Base

GurleyD@usfk.korea.army.mil 

Camp Red Cloud/Camp Stanley 


GrelsonE@usfk.korea.army.mil

Camp Stanton





GrelsonE@usfk.korea.army.mil

Camp Page





GrelsonE@usfk.korea.army.mil  

Camp Humphreys




HagenA@usfk.korea.army.mil 


Camp Eagle





HagenA@usfk.korea.army.mil  


607 COS/DOW




Steven.Ursell@osan.af.mil 


Kunsan (8 OSS/OSW)



Gates.Edward@kunsan.af.mil 


Osan (51 OSS/OSW)




Paul.Yuson@osan.af.mil
CHAPTER 2  20th Operational Weather Squadron (OWS) – Weather Support Unit for Korea

2.1.  General.  The purpose of an Operational Weather Squadron (OWS) is to provide full weather support to US Air Force (USAF) and US Army (USA) locations from a centralized location. 

2.2.  Mission.  Provides operational level weather support and resource protection to USAF and USA combat forces and military assests within the Japanese and Korean area of responsibility (AOR).
2.3.  Structure.  The 20th OWS is comprised of five functional areas:  the Command Section, Regional Weather Operations,  Training and Standards, Systems Support, and Contingency Planning.  The Regional Weather Operations produces most of the primary weather forecast products for the Korean Peninsula and the adjacent waters. These products include Terminal Aerodome Forecasts (TAF), weather watches warnings and advisories, military weather advisory (MWA) and hazard graphic charts, weather bulletins, and typhoon products.

2.4. Telephone Directory/Web Page.  All telephone numbers are DSN.  The country code for Japan is 315, 
the same as Korea. https://20ows.yokota.af.mil/
[image: image2.png]DSN Prefix: 315.225-xxxx
Commercial Prefix: 011813117.55.xxxx

Regional Weather Operations (WXR)
Commander 3048 Operations Superintendent 2804
Director of Operations 2949 Duty Forecaster 9401
Squadron Superintendent 5496 Flight Weather Briefer 3174
Administration 3131 FAX 8744
FAX 5620 STU-I 4919
Contingency Planning Flight (WXX) Chsitom Liisoi 2504
e P—
NCOIC 8463 Flight Commander 8624
FAX 8744 NCOIC 6828

FAx oraa
Flight Chief 3082
System Administrator 5605
Webmaster 3045

FAX 8744





CHAPTER 3 Weather Communications/Data Sources
3.1.  Advanced Meteorological Information System (AMIS).  All fixed USAF weather stations on the Korean peninsula have AMIS installed.  AMIS provides an alphanumeric interface for transmitting forecasts, advisories, etc, to Combat Weather Teams at fixed locations.  

3.2.  PC-Based Weather Data Sources /World-Wide Web/NIPRNET Weather Sources.

3.2.1. 
607th Weather Squadron Home Page. https://weather.korea.army.mil/  Current weather satellite and  radar images, alphanumeric bulletins, Terminal Aerodrome Forecasts, various model outputs, tidal and light data, etc, are all available at this site.  The Training page has a wide variety of information and products specific to the Korean peninsula. An Exercise specific page is also available on this site.
3.2.2.  20th Operational Weather Squadron Home Page.  All weather products produced for the Korean theater are available on this site.  There are also unit tailored pages for the 607th Weather Squadron and Detachments. 

3.2.3. Useful Links.

DISCLAIMER

We have provided the commercial links in addition to the military links because they have information that may be of interest to our users.  The 607th Weather Squadron does not necessarily endorse the views expressed or the facts presented on these sites.  Further, the 607th Weather Squadron does not endorse any commercial products that may be advertised or available on these sites.
	Japan HUB

Alaska HUB



	https://20ows.yokota.af.mil
http://weather.elmendorf.af.mil/

	United States NOTAMS




	https://www.notams.jcs.mil/

	Naval Oceanographic Office

	http://www.navo.navy.mil/

	607 Weather Squadron 




	http://607ws.yongsan.af.mil

	Fleet Numerical Meteorology and Oceanography

	http://www.fnmoc.navy.mil


	Naval Pacific Meteorology and Oceanographic Center

     (Pearl Harbor, Hawaii)


	http://www.npmoc.navy.mil

	Joint Typhoon Warning Center
	 https://www.npmoc.navy.mil/jtwc.html 

	Naval Pacific Meteorology and Oceanographic Center

     (Yokosuka, Japan)
	http://www.yoko.npmoc.navy.mil/

	National Weather Service (Current Korea Obs)

	http://weather.noaa.gov/weather/KR_cc.html

	Korea Meteorological Administration


	http://www.kma.go.kr/ema/eindex.htm

	W365.com
	http://www.w365.com/ 


3.2.4.  Joint Air Force Army Weather Information Network (JAAWIN).  This site offers weather satellite imagery, as well as virtually all products issued by the Air Force Weather Agency Forecast Center.  Users

must establish an account with the JAAWIN webmaster to access any weather data from this site.  New accounts may be established on line, but may take a few days to activate. 

3.2.5.  Naval Pacific Meteorology and Oceanography Center-Yokosuka (NPMOC).  This site offers weather data to be displayed by the Joint METOC Viewer (JMV), which may be downloaded from this site.  The JMV allows animation of the NOGAPS and NORAPS model runs and features an easy-to-use drawing function which allows the user to analyze the model run easily on the computer.  User ID and Password are required to access the data for the JMV.  New accounts may be established on-line, but may take a few days to be activated.

3.2.6.  Global Command and Communications System-Korea (GCCS-K).  GCCS-K is a PC-based, ROK-US Secret secure communications terminal.  GCCS-K terminals are found in fixed command and control centers.  During exercises and contingencies the CMFU can transmit/receive data and reports via GCCS-K e-mail to/from component Combat Weather Teams equipped with such systems.

3.3.  Tactical Communications.  CWTs use the following equipment in the KTO. 

3.3.1.  Integrated Meteorological System (IMETS).  Deployed by CWTs supporting US Army Brigade-level and higher.  IMETS is a highly mobile communications suite which includes T-VSAT, NTFS, SINCGARS FM radio, and a STT METSAT receiver.

3.3.2.  Frequency modulation (FM).  CWTs may use FM radio communications when deployed to the field.  The range of FM is normally limited to line-of-sight.  Radio Wire Integration (RWI) can link FM and telephone circuits to extend the range.  The Vanderbilt RWI network increases the effective range, but is severely limited by circuit saturation.

3.3.3.  Tactical Very Small Aperture Terminal (T-VSAT).  T-VSAT allows the reception of alphanumeric and graphical products from the AF Weather Agency as well as the 607WS CC Seoul WSU/CMFU via satellite communications.  There is also a T-VSAT that allows transmit/receive capability.

3.3.4.  Small Tactical Terminal (STT).  STT allows the reception and display of Low and High Resolution Meteorological Satellite Imagery from Geostationary and Polar-orbiting weather satellites in the vicinity of the Korean peninsula.

3.4.  Radar.  Camp Humphreys and Kunsan AB operate WSR-88D (NEXRAD) Radar Data Acquisition (RDA) sites and Radar Product Generators (RPG). The Korean Meteorological Agency maintains theater-wide composite radar coverage available on their homepage.

3.5.  TMQ-53.  The TMQ-53 is a stand alone observing system that provides observations for a specific location 24/7.  This system is utilized by the CWT’s during field exercises and is located in specific areas on a permanent basis.  There are currently 12 TMQ-53’s within the peninsula, five are placed at permanent locations which have no weather facilities.
CHAPTER 4 Weather Products and References

4.1. Air Force Weather Agency (AFWA) Products.  AFWA issues the following alphanumeric products for the Korean Peninsula.  These products can be found at https://weather.afwa.af.mil. 

4.1.1. FXPA (41-42) KGWC.  Bulletin containing weather parameters such as gradient wind, vertical velocity, precipitation, temperature, stability indices, and thickness.  AFWA issues the bulletin twice daily.

4.1.2. FXXX38 KGWC.  Bulletin containing forecasted winds, temperatures, D-values, and contrails at various heights and locations on the Korean peninsula.  AFWA issues the bulletin twice daily.

4.1.3. FOPA35 KGWC.  Bulletin containing numerical output based on the 45km MM5 model.  Output consists of quantitative precipitable water, relative humidity at various levels, vertical velocity, lifted index, pressure, winds, thickness, temperature at various levels, and present weather.  Product legend is at the end.  

4.1.4. FUPA30 KGWC.  Effective Downwind Fallout Message bulletin.  Bulletin is based on the NOGAPS.  AFWA issues the bulletin twice daily. 

4.2. 607WS CC Seoul WSU/Combined METOC Forecast Unit (CMFU) Products.  The 607WS CC Seoul WSU is a small cell that primarily provides weather products to support the Combined Forces Command (CFC).  During exercises, contingencies, and wartime, the 607WS CC Seoul WSU transforms into the CMFU. The CMFU’s primary function remains the same as the WSU, producing the same products as always, but also becomes the focal point for weather units deployed to Korea and serves as the lead weather unit in theater. The CMFU is under direct command of the SMO..

4.3.  20th Operational Weather Squadron Products.  The 20th OWS is the primary producer of forecast products for the Korean peninsula.  All weather units deployed in the Korean theater will use the 20th OWS products as guidance to issue forecasts and assess weather impacts. Major discrepancies with 20th OWS products should be addressed to the Component SWO and then to the CMFU during exercises and contingencies.

4.3.1.  Combined Operational Area Forecast (COAF).  The COAF is a 5-day graphical and text forecast for Korea produced during major exercises.  The COAF is produced by the 20th OWS and is currently under revision. A draft copy is located in attachment 1. The CMFU has a major input and final approval of this product. The COAF will be posted on the 20th OWS and 607 WS exercise web pages.
4.3.2 Terminal Aerodrome Forecast (TAF).  The 20th OWS issues TAFs in accordance with applicable AFI’s, and MOAs.  The 20th OWS currently issues TAFs for Kunsan AB, Osan AB, Camp Humphreys, Camp Page, Camp Stanton, and Camp Stanley.  The 20th OWS will issue TAFs for AF controlled Combined Operating Bases (COBs) and for CWTs deployed to field sites with the US Army, as needed.  CWTs that require TAF support for exercises must coordinate with the 20th OWS , DSN 315-225-2804, for this support.

4.3.3. Military Weather Advisory (MWA).  The MWA is a graphical and alphanumeric weather advisory depicting forecast hazard conditions over the 20th OWS AOR.  MWAs are produced for 00-24hrs and 24-48hrs.  Table 4.3.3 lists MWA criteria with Desired Lead Times (DLT).  Figure 4.3.3. shows an example of an MWA.

4.3.4. Hazard Charts.   The 20th OWS issues the following AOR and Korean hazard and Area Weather Advisory (AWA) charts (Figures 4.3.4.1-3 show an example of each hazard chart. Table 4.3.4 lists hazard and AWA chart criteria): 

4.3.4.1.  AOR hazards: Clouds, MWA, HWD, icing, turbulence (lower and upper level), thunderstorms, and a sensible weather depiction.

4.3.4.2.   Korean hazards: Clouds, HWD, icing, turbulence (lower and upper level), and thunderstorms.

4.3.4.3  Korean AWAs: Winter precipitation, heavy rain, winter storm conditions, severe thunderstorms, and high winds.

4.3.7.  Point Weather Watches and Warnings, WWKO.  WWKOs are forecasts for specific criteria which pose a hazard to property or life at Kunsan AB, Osan AB, K-16, Koon-Ni, Kimhae, Kwang Ju, Camp Humphreys, Camp Eagle, Camp Stanley, Camp Stanton, Camp Page, Taegu (Daegu), and Yongsan AIN.  Point Weather Watches and Warnings with DLTs are listed in Table 4.3.7.  

4.3.8.  Terminal Weather Advisories, WOKO.  Terminal Weather Advisories provide notification of hazardous flying conditions at Kunsan AB, Osan AB, K-16, Camp Humphreys, Camp Eagle, Camp Stanley, Camp Stanton, Camp Page, Taegu (Daegu), and Yongsan AIN.  Table 4.3.7 lists Terminal Weather Advisory criteria with DLTs.

4.3.9. Tropical Cyclone Products.  The following products are produced when winds > 50 knots associated with a tropical cyclone are forecast to occur anytime during the next 72 hours over the ROK, including Cheju.  The 20th OWS produces these products 4 times per day.  

4.3.9.1 Tropical Cyclone Discussion Bulletin WHKO RKSZ.  Tropical cyclone bulletins are based on the latest Joint Typhoon Warning Center (JTWC) forecast for storms over water and input from USFK weather unit forecasters after landfall.  Figure 4.3.9.1 shows an example of a WHKO bulletin.    

4.3.9.2. Tropical Cyclone graphic forecast products will be taken directly from the JTWC web page (refer to para 3.2.3. for address).  Figures 4.3.9.2.a shows an example of a JTWC graphic forecast product.

4.4. USFK Areas.  The southern portion of the Korean peninsula is divided into four geographical areas.  The 607 WS has aligned all warning and advisory products to be consistent with these areas.  Figure 4.4. shows an example of the four USFK areas along with locations of KMA reporting stations and ROKAF Air Base Locations.    

4.5. Weather Station ICAOs and WMOs.  Numerous indigenous data sources are available throughout the Korean Peninsula.  Tables 4.5.a and 4.5.b list the South Korean and north Korean ICAOs and WMOs.  Figures 4.4.a through 4.4.c depict maps of the region indicating the location of South Korean and north Korean ICAOs and WMOs.

	MWA CRITERIA
	DLT
	REMARKS                                                    

	Tornadoes
	30 min
	

	Severe Thunderstorms
	30 min 
	Wind >45kts and/or Hail > 1/2"

	Moderate Thunderstorms
	30 min
	Wind 30-44kts and/or Hail < 1/2” 

	General Thunderstorms
	30 min
	Wind < 30kts and/or Hail < 1/2” 

	Snowfall > 2" in 12 hrs
	2 hours
	

	Rainfall > 3" in 12 hrs
	4 hours
	

	Rainfall > 5" in 24 hrs
	4 hours
	

	Freezing precipitation
	2 hours
	

	Winter Storm Watch
	24 hours
	2" snow accumulation or freezing precipitation AND sfc winds > 30 kts or wind chills <-20F/-29C

	Wind > 30kts
	2 hours
	Does not include areas greater than 1000 ft MSL


Table 4.3.3.

MWA Criteria
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Figure 4.3.3.

MWA Chart Example
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Figure 4.3.4.1.

AOR Hazard Chart Example
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Figure 4.3.4.2.

Korean Hazard Chart Example
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Figure 4.3.4.3.

Korean AWA Chart Example

	HAZARD 
(AOR and Korean)
	FCST HRS
	CRITERIA                                                    

	Clouds
	12-48
	BKN-OVC layers above 5,000ft MSL

	HWD
	12-48
	CIG/VIS < 3,000FT/5 MILES – CIG/VIS < 1,500FT/3 MILES

	Icing
	12-48
	LGT or greater, all types, all levels

	Thunderstorms
	12-48
	All TSTMS

	Turbulence
	12-48
	LGT or greater SFC-10Kft, and above 10Kft

	Sensible Weather
	12-48
	Fronts, pressure centers, precip type and intensity

	
	
	

	AWA
	DLT*
	CRITERIA                                                    

	Winter Precip
	30min-4 hrs
	Snowfall >= 2 inches within 12hrs, freezing precip

	Heavy Rain
	90min-4 hrs
	>= 3 inches within12 hrs, >= 5 inches within 24hrs

	Winter Storm Conditions
	2-4 hrs
	SFC Temp <=0F/-18C, or Wind Chill < -20F/-29C

And one of the criteria for Winter Precip, or High Winds

	Severe Thunderstorms
	30min-4 hrs
	Tornado, Funnel clouds, hail >= ½ inch, winds >= 45kts

	High Winds
	90min-4 hrs
	30 – 44kts, and >= 45kts

	
	
	

	* DLT vary by locations listed in table 4.3.7 below
	
	


Table 4.3.4.

Hazard and AWA Criteria

	Area
	Location
	Type
	Criteria  ( * = includes gusts)
	Issued

	KOR1
	KQFM Camp Stanton
	Wtch
	Freezing Precipitation
	4 hours

	KOR1
	KQFM Camp Stanton
	WW
	Freezing Precipitation
	2 hours

	KOR1
	KQFM Camp Stanton
	Wtch
	Hail >= 1/2” 
	4 hours

	KOR1
	KQFM Camp Stanton
	WW
	Hail >= 1/2” 
	2 hours

	KOR1
	KQFM Camp Stanton
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR1
	KQFM Camp Stanton
	WW
	Lightning within 5 NM
	Observed

	KOR1
	KQFM Camp Stanton
	WW
	Rainfall >= 3 inches in <= 12 hours
	4 hours

	KOR1
	KQFM Camp Stanton
	Wtch
	Rainfall >= 5 inches in 24 hours
	As Potential Warrants

	KOR1
	KQFM Camp Stanton
	WW
	Rainfall >= 5 inches in 24 hours
	4 hours

	KOR1
	KQFM Camp Stanton
	Wtch
	Snowfall >= 2 inches in <=12 hours
	As Potential Warrants

	KOR1
	KQFM Camp Stanton
	WW
	Snowfall >= 2 inches in <=12 hours
	2 hours

	KOR1
	KQFM Camp Stanton
	WW
	Surface Winds >= 30 < 45 Kts *
	2 hours

	KOR1
	KQFM Camp Stanton
	Wtch
	Surface Winds >= 45 Kts * 
	4 hours

	KOR1
	KQFM Camp Stanton
	WW
	Surface Winds >= 45 Kts * 
	2 hours

	KOR1
	KQFM Camp Stanton
	Wtch
	Tornado/Funnel Cloud within 5 NM
	4 hours

	KOR1
	KQFM Camp Stanton
	WW
	Tornado/Funnel Cloud within 5 NM
	30  minutes

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Freezing Precipitation
	As Potential Warrants

	KOR1
	RKSM Seoul AB K-16
	WW
	Freezing Precipitation
	2 hours

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Hail >= 1/2”
	As Potential Warrants

	KOR1
	RKSM Seoul AB K-16
	WW
	Hail >= 1/2” 
	2 hours

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR1
	RKSM Seoul AB K-16
	WW
	Lightning within 5 NM  
	Observed

	KOR1
	RKSM Seoul AB K-16
	Wtch
	LLWS below 020
	30 minutes

	KOR1
	RKSM Seoul AB K-16
	WW
	LLWS below 020
	Observed

	KOR1
	RKSM Seoul AB K-16
	WW
	Rainfall > 3 inches in <= 12 hours
	4 hours prior to 3 inch rainfall

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Rainfall > 5 inches in 24 hours
	As Potential Warrants

	KOR1
	RKSM Seoul AB K-16
	WW
	Rainfall > 5 inches in 24 hours
	4 hours

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Snowfall > 2 inches in 12 hours
	As Potential Warrants

	KOR1
	RKSM Seoul AB K-16
	WW
	Snowfall > 2 inches in 12 hours
	2 hours prior to 2 inch accum.

	KOR1
	RKSM Seoul AB K-16
	WW
	Surface Winds >= 30 < 45 Kts *
	2 hours

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR1
	RKSM Seoul AB K-16
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Tornado/Funnel Cloud within 5 NM
	As Potential Warrants

	KOR1
	RKSM Seoul AB K-16
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR1
	RKSM Seoul AB K-16
	Wtch
	Crosswind = or > 25 kts
	As Potential Warrants

	KOR1
	RKSX Camp Stanley
	Wtch
	Freezing Precipitation
	4 hours

	KOR1
	RKSX Camp Stanley
	WW
	Freezing Precipitation
	2 hours

	KOR1
	RKSX Camp Stanley
	Wtch
	Hail >= 1/2” 
	4 hours

	KOR1
	RKSX Camp Stanley
	WW
	Hail >= 1/2”
	2 hours

	KOR1
	RKSX Camp Stanley
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR1
	RKSX Camp Stanley
	WW
	Lightning within 5 NM
	Observed

	KOR1
	RKSX Camp Stanley
	WW
	Rainfall > 3 inches in 12 hours
	4 hours

	KOR1
	RKSX Camp Stanley
	Wtch
	Rainfall > 5 inches in 24 hours
	As Potential Warrants

	KOR1
	RKSX Camp Stanley
	WW
	Rainfall > 5 inches in 24 hours
	4 hours

	KOR1
	RKSX Camp Stanley
	Wtch
	Snowfall > 2 inches in 12 hours
	As Potential Warrants

	KOR1
	RKSX Camp Stanley
	WW
	Snowfall > 2 inches in 12 hours
	2 hours

	KOR1
	RKSX Camp Stanley
	Wtch
	Surface Winds > 45 Kts * 
	4 hours

	KOR1
	RKSX Camp Stanley
	WW
	Surface Winds > 45 Kts *
	2 hours

	KOR1
	RKSX Camp Stanley
	WW
	Surface Winds >= 30 <= 44 Kts *
	2 hours

	KOR1
	RKSX Camp Stanley
	Wtch
	Tornado/Funnel Cloud within 5 NM
	4 hours

	KOR1
	RKSX Camp Stanley
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes


	Area
	Location
	Type
	Criteria  ( * = includes gusts)
	Issued

	KOR1
	RKSY Yongsan H-208
	Wtch
	Freezing Precipitation
	As Potential Warrants

	KOR1
	RKSY Yongsan H-208
	WW
	Freezing Precipitation
	2 hours

	KOR1
	RKSY Yongsan H-208
	Wtch
	Hail >= 1/2”
	As Potential Warrants

	KOR1
	RKSY Yongsan H-208
	WW
	Hail >= 1/2” 
	2 hours

	KOR1
	RKSY Yongsan H-208
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR1
	RKSY Yongsan H-208
	WW
	Lightning within 5 NM  
	Observed

	KOR1
	RKSY Yongsan H-208
	WW
	Rainfall > 3 inches in <= 12 hours
	4 hours prior to 2 inch rainfall

	KOR1
	RKSY Yongsan H-208
	Wtch
	Rainfall > 5 inches in 24 hours
	As Potential Warrants

	KOR1
	RKSY Yongsan H-208
	WW
	Rainfall > 5 inches in 24 hours
	4 hours

	KOR1
	RKSY Yongsan H-208
	Wtch
	Snowfall > 2 inches in 12 hours
	As Potential Warrants

	KOR1
	RKSY Yongsan H-208
	WW
	Snowfall > 2 inches in 12 hours
	2 hours prior to 2 inch accum.

	KOR1
	RKSY Yongsan H-208
	WW
	Surface Winds >= 30 < 45 Kts *
	2 hours

	KOR1
	RKSY Yongsan H-208
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR1
	RKSY Yongsan H-208
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR1
	RKSY Yongsan H-208
	Wtch
	Tornado/Funnel Cloud within 5 NM
	As Potential Warrants

	KOR1
	RKSY Yongsan H-208
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR2
	 RKNW Camp Eagle
	Wtch
	Freezing Precipitation
	As Potential Warrants

	KOR2
	 RKNW Camp Eagle
	WW
	Freezing Precipitation
	30 minutes

	KOR2
	 RKNW Camp Eagle
	Wtch
	Hail >= 1/2” 
	As Potential Warrants

	KOR2
	 RKNW Camp Eagle
	WW
	Hail >= 1/2”
	2 hours

	KOR2
	 RKNW Camp Eagle
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR2
	 RKNW Camp Eagle
	WW
	Lightning within 5 NM
	Observed

	KOR2
	 RKNW Camp Eagle
	WW
	Rainfall > 3 inches in <=12 hours
	4 hours 

	KOR2
	RKNC Camp Page
	Wtch
	Snowfall >2 inches in <=12 hours
	As Potential Warrants

	KOR2
	RKNW Camp Eagle
	Wtch
	Snowfall >2 inches in <=12 hours
	As Potential Warrants

	KOR2
	 RKNW Camp Eagle
	WW
	Snowfall >2 inches in <=12 hours
	2 hours

	KOR2
	RKNW Camp Eagle
	WW
	Winter Storm Conditions 
	2 hours

	KOR2
	 RKNW Camp Eagle
	WW
	Surface Winds >= 30 <45 Kts *
	2 hours

	KOR2
	 RKNW Camp Eagle
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR2
	 RKNW Camp Eagle
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR2
	 RKNW Camp Eagle
	Wtch
	Tornado/Funnel Cloud within 5 NM
	As Potential Warrants

	KOR2
	 RKNW Camp Eagle
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR2
	RKSG Camp Humphreys
	Wtch
	Freezing Precipitation
	As Potential Warrants

	KOR2
	RKSG Camp Humphreys
	WW
	Freezing Precipitation
	30 minutes

	KOR2
	RKSG Camp Humphreys
	Wtch
	Hail >= 1/2” 
	As Potential Warrants

	KOR2
	RKSG Camp Humphreys
	WW
	Hail >= 1/2” 
	2 hours

	KOR2
	RKSG Camp Humphreys
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR2
	RKSG Camp Humphreys
	WW
	Lightning within 5 NM
	Observed

	KOR2
	RKSG Camp Humphreys
	WW
	Winter Storm Conditions 
	2 hours

	KOR2
	RKSG Camp Humphreys
	WW
	Rainfall > 3 inches in <=12 hours
	4 hours

	KOR2
	RKSG Camp Humphreys
	Wtch
	Snowfall > 2 inches in <=12 hours
	As Potential Warrants

	KOR2
	RKSG Camp Humphreys
	WW
	Snowfall > 2 inches in <=12 hours
	2 hours

	KOR2
	RKSG Camp Humphreys
	WW
	Surface Winds >= 30 < 45 Kts *
	2 hours

	KOR2
	RKSG Camp Humphreys
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR2
	RKSG Camp Humphreys
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR2
	RKSG Camp Humphreys
	Wtch
	Tornado/Funnel Cloud within 5 NM
	As Potential Warrants

	KOR2
	RKSG Camp Humphreys
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR2
	RKSN Koon-ni Range
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR2
	RKSN Koon-ni Range
	WW
	Lightning within 5 NM
	Observed

	KOR2
	RKSN Koon-ni Range
	WW
	Surface Winds >= 35 <= 44 Kts *
	90 minutes

	KOR2
	RKSN Koon-ni Range
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR2
	RKSN Koon-ni Range
	Wtch
	Tornado/Funnel Cloud within 5 NM
	4 hours

	KOR2
	RKSN Koon-ni Range
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes


	Area
	Location
	Type
	Criteria  ( * = includes gusts)
	Issued

	KOR2
	RKSO Osan AB
	WA
	Hail < 1/2"
	30 minutes

	KOR2
	RKSO Osan AB
	WA
	Snowfall > Trace < 2"
	60 minutes

	KOR2
	RKSO Osan AB
	WA
	Surface Winds = or > 25 Knots < 35 Knots *
	30 minutes

	KOR2
	RKSO Osan AB
	Wtch
	Blizzard Conditions
	4 hours

	KOR2
	RKSO Osan AB
	Wtch
	Crosswinds > 15 Kts
	60 minutes

	KOR2
	RKSO Osan AB
	Wtch
	Crosswinds > 25 Kts
	30 minutes

	KOR2
	RKSO Osan AB
	Wtch
	Freezing Precipitation
	As Potential Warrants

	KOR2
	RKSO Osan AB
	Wtch
	Hail >= 1/2” 
	4 hours

	KOR2
	RKSO Osan AB
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR2
	RKSO Osan AB
	Wtch
	Heavy Rain = or > 2 Inches in 12 Hours
	As Potential Warrants

	KOR2
	RKSO Osan AB
	Wtch
	Snowfall accum. = or > 2 Inches in 12 Hours
	As Potential Warrants

	KOR2
	RKSO Osan AB
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR2
	RKSO Osan AB
	Wtch
	Tornado/Funnel Cloud within 5 NM
	As Potential Warrants

	KOR2
	RKSO Osan AB
	WW
	Blizzard Conditions
	90 minutes

	KOR2
	RKSO Osan AB
	WW
	Freezing Precipitation
	2 hours

	KOR2
	RKSO Osan AB
	WW
	Hail >= 1/2” (forecast diameter specified)
	2 hours

	KOR2
	RKSO Osan AB
	WW
	Lightning within 5 NM
	Observed

	KOR2
	RKSO Osan AB
	WW
	Heavy Rain = or > 2 Inches in 12 Hours
	90 minutes prior to 2 inch accum.

	KOR2
	RKSO Osan AB
	WW
	Heavy Rain = or > 5 Inches in 12 Hours
	4 hours prior to 5 inch accum.

	KOR2
	RKSO Osan AB
	WW
	Snowfall accum. = or > 2 Inches in 12 Hours
	2 hours prior to 2 inch accum.

	KOR2
	RKSO Osan AB
	WW
	Surface Winds = or > 35 Knots < 45 Knots *
	90 minutes

	KOR2
	RKSO Osan AB
	WW
	Surface Winds = or > 45 Knots *
	2 hours

	KOR2
	RKSO Osan AB
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR3
	 RKPK Kimhae
	WW
	Freezing Rain
	2 hours

	KOR3
	 RKPK Kimhae
	WW
	Hail >= 1/2” (forecast hail diameter specified)
	2 hours

	KOR3
	 RKPK Kimhae
	WW
	Rainfall > 2 inches in 12 hours
	4 hours prior to 2 inch accum.

	KOR3
	 RKPK Kimhae
	WW
	Snowfall > 2 inches in 12 hours
	2 hours prior to 2 inch accum.

	KOR3
	 RKPK Kimhae
	WW
	Surface Winds >= 35 kts * 
	90 minutes

	KOR3
	 RKPK Kimhae
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR3
	RKJJ Kwangju
	WW
	Rainfall > 2 inches in 12 hours
	4 hours prior to 2 inches rainfall

	KOR3
	RKJJ Kwangju
	WW
	Snowfall > 2 inches in 12 hours
	2 hours prior to 2 inch accum.

	KOR3
	RKJJ Kwangju
	WW
	Surface Winds >= 35 Kts *
	90 minutes

	KOR3
	RKJJ Kwangju
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR3
	RKJK Kunsan AB
	WA
	Crosswinds >= 20 kts
	30 minutes

	KOR3
	RKJK Kunsan AB
	WW
	Freezing Rain
	2 hours

	KOR3
	RKJK Kunsan AB
	WA
	Hail < 1/2"
	30 minutes

	KOR3
	RKJK Kunsan AB
	Wtch
	Hail >= 1/2” 
	4 hours

	KOR3
	RKJK Kunsan AB
	WW
	Hail >= 1/2” (forecast hail diameter specified)
	2 hours

	KOR3
	RKJK Kunsan AB
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR3
	RKJK Kunsan AB
	WW
	Lightning within 5 NM
	Observed

	KOR3
	RKJK Kunsan AB
	WW
	Rainfall > 2 inches in 12 hours
	4 hours prior to 2 inches rainfall

	KOR3
	RKJK Kunsan AB
	Wtch
	Snowfall > 2 inches in 12 hours
	4 hours

	KOR3
	RKJK Kunsan AB
	WW
	Snowfall > 2 inches in 12 hours
	2 hours prior to 2 inch accum.

	KOR3
	RKJK Kunsan AB
	WA
	Snowfall > Trace < 2"
	60 minutes

	KOR3
	RKJK Kunsan AB
	WA
	Surface Winds >= 25 <= 34 Kts *
	30 minutes

	KOR3
	RKJK Kunsan AB
	WW
	Surface Winds >= 35 <= 44 Kts *
	90 minutes

	KOR3
	RKJK Kunsan AB
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR3
	RKJK Kunsan AB
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR3
	RKJK Kunsan AB
	Wtch
	Tornado/Funnel Cloud within 5 NM
	4 hours

	KOR3
	RKJK Kunsan AB
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	Area
	Location
	Type
	Criteria  ( * = includes gusts)
	Issued

	KOR3
	RKNC Camp Page
	Wtch
	Freezing Precipitation
	4 hours

	KOR3
	RKNC Camp Page
	WW
	Freezing Precipitation
	2 hours

	KOR3
	RKNC Camp Page
	Wtch
	Hail >= 1/2” 
	4 hours

	KOR3
	RKNC Camp Page
	WW
	Hail >= 1/2” 
	2 hours

	KOR3
	RKNC Camp Page
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR3
	RKNC Camp Page
	WW
	Lightning within 5 NM
	Observed

	KOR3
	RKNC Camp Page
	WW
	Rainfall > 3 inches in 12 hours
	4 hours

	KOR3
	RKNC Camp Page
	Wtch
	Rainfall > = 5 inches in 24 hours
	As Potential Warrants

	KOR3
	RKNC Camp Page
	WW
	Rainfall > = 5 inches in 24 hours
	4 hours

	KOR3
	RKNC Camp Page
	Wtch
	Snowfall > = 2 inches in < = 12 hours
	As Potential Warrants

	KOR3
	RKNC Camp Page
	WW
	Snowfall > = 2 inches in < = 12 hours
	2 hours

	KOR3
	RKNC Camp Page
	WW
	Surface Winds >= 30 < 45 Kts *
	2 hours

	KOR3
	RKNC Camp Page
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR3
	RKNC Camp Page
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR3
	RKNC Camp Page
	Wtch
	Tornado/Funnel Cloud within 5 NM
	4 hours

	KOR3
	RKNC Camp Page
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes

	KOR3
	RKTN Taegu
	Wtch
	Freezing Rain
	4 hours

	KOR3
	RKTN Taegu
	WW
	Freezing Rain
	2 hours

	KOR3
	RKTN Taegu
	WA
	Hail < 1/2"
	30 minutes

	KOR3
	RKTN Taegu
	Wtch
	Hail >= 1/2” 
	4 hours

	KOR3
	RKTN Taegu
	WW
	Hail >= 1/2” (forecast hail diameter specified)
	2 hours

	KOR3
	RKTN Taegu
	Wtch
	Lightning within 5 NM
	30 minutes

	KOR3
	RKTN Taegu
	WW
	Lightning within 5 NM
	Observed

	KOR3
	RKTN Taegu
	WA
	LLWS below 020
	30 minutes

	KOR3
	RKTN Taegu
	WW
	Rainfall > 2 inches in 12 hours
	4 hours prior to 2 inches rainfall

	KOR3
	RKTN Taegu
	Wtch
	Snowfall > 2 inches in 12 hours
	4 hours

	KOR3
	RKTN Taegu
	WW
	Snowfall > 2 inches in 12 hours
	2 hours prior to 2 inch accum.

	KOR3
	RKTN Taegu
	WW
	Surface Winds >= 30 <= 44 Kts *
	2 hours

	KOR3
	RKTN Taegu
	Wtch
	Surface Winds >= 45 Kts *
	4 hours

	KOR3
	RKTN Taegu
	WW
	Surface Winds >= 45 Kts *
	2 hours

	KOR3
	RKTN Taegu
	Wtch
	Tornado/Funnel Cloud within 5 NM
	4 hours

	KOR3
	RKTN Taegu
	WW
	Tornado/Funnel Cloud within 5 NM
	30 minutes


Table 4.3.7.

Point Weather Warnings, Watches, Advisories Criteria and Lead Times

WHKO01 KQOR 120611

VALID: 120400Z SEP 03

COR 12/0606Z

1.
THIS BULLETIN DESCRIBES THE POTENTIAL EFFECTS OF SUPER TYPHOON MAEMI(15W)ON THE ROK AND IS A TAILORED INTERPRETATION OF WARNING #26 (BULLETIN WTPN31 PGTW) PRODUCED BY THE JOINT TYPHOON WARNING CENTER AT 11/2100Z. IT IS INTENDED FOR USE BY WEATHER PERSONNEL AND SHOULD

NOT BE RELAEASED TO NON-WEATHER AGENCIES. AT 12/0300Z, TYPHOON MAEMI WAS LOCATED AT 30.6N, 126.6E WITH CENTRAL WINDS OF 120G145KTS.

2.
FCST ONSET/DURATION OF 50KT AND GREATER WINDS:

a.
CHEJU-DO: 65G105KTS 12/03Z-12/14Z

b.
E. USFK AREA 4: 80G125KTS 12/07Z-12/22Z

c.
W. USFK AREA 4: 50G80KTS 12/07Z-12/18Z

d.
E. USFK AREA 3: 45G65KTS 12/11Z-12/22Z

e.
W. USFK AREA 3: 40G55KTS 12/12Z-12/18Z

f.
E. USFK AREA 1: 35G55KTS 12/14Z-12/22Z

g.
USFK AREA 2: N/A

3.
FCST ONSET/DURATION OF 35KT but less than 50KT winds:

a.
CHEJU-DO: 30G45KTS 12/03Z AND 12/14Z-12/17Z

b.
E. USFK AREA 4: 30G45KTS 12/05Z-12/07Z AND 12/21Z-13/00Z

c.
W. USFK AREA 4: 30G45KTS 12/05Z-12/07Z AND 12/18Z-12/21Z

d.
E. USFK AREA 3: 25G40KTS 12/09Z-12/11Z AND 12/22Z-13/00Z

e.
W. USFK AREA 3: 20G40KTS 12/10Z-12/12Z AND 12/18Z-12/21Z

f.
E. USFK AREA 1: 20G40KTS 12/12Z-12/14Z AND 12/22Z-13/00Z

g.
USFK AREA 2:  20G45KTS  12/13Z-12/16Z

4.
FCST ONSET/DURATION OF CROSSWINDS:

a.
OSAN AB:

15KTS
12/10Z-12/22Z

20KTS 
12/10Z-12/20Z

25KTS
12/12Z-12/20Z

b.
KUNSAN AB:

15KTS 
12/08Z-12/11Z AND 12/14Z-12/20Z

20KTS 
12/09Z-12/11Z AND 12/14Z-12/18Z

25KTS 
12/09Z-12/111 AND 12/14Z-12/16Z

5.
HEAVY RAIN WILL CONTINUE IN SRN USFK AREA 4 AND CHEJU-DO AND SPREAD ACROSS THE SERN ROK BY 11/12Z.  HEAVY RAIN ASSOCIATED WITH STY MAEMI WILL END IN THE ROK BY 13/06Z.  FORECAST TOTAL STORM PRECIPITATION:

a.
USFK AREA 1 / AREA 2: 3-5 IN

b.
USFK AREA 3: 10-12 IN / UPSLOPE AREAS AREA 3 18-24 IN

c.
USFK AREA 4: 10-12 IN  / UPSLOPE AREAS AREA 4 18-24 IN

6.
THE 20 OWS WILL CLOSELY MONITOR STORM MOVEMENT. ALL WEATHER UNITS

SHOULD MONITOR JTWC AND WHKO KQOR BULLETINS. NEXT WHKO CONFERENCE

CALL WILL BE AT 12/1030Z. NEXT WHKO WILL BE AT 12/1000Z.

Figure 4.3.9.1

WHKO Bulletin Example
[image: image26.wmf] 

 


Figure 4.3.9.2.
JTWC Graphic Forecast Product Example
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Figure 4.4.

USFK Areas & KMA/ROKAF Locations

Table 4.5.a.

South Korean ICAOs and WMOs

	WMO
	ICAO
	STATION
	SOURCE
	LAT
	LON
	ELEV (M)
	DATA

	
	
	
	
	
	
	
	

	47086
	RKTW
	UNGCHON
	ROKAF
	36.12N
	126.32E
	13.1
	O.P

	47090
	
	SOKCHO
	KMA
	38.15N
	128.34E
	18.3
	O,R

	47091
	
	SOKCHO DOMESTIC ARPT
	KMA
	38.08N
	128.36E
	30.0
	O.F

	47095
	
	CHORWON
	KMA
	38.09N
	127.19E
	155.7
	O

	47098
	
	TONGDUCHON
	KMA
	37.54N
	127.04E
	100.0
	O

	47100
	
	TAEGWALLYONG
	KMA
	37.41N
	128.45E
	843.4
	O

	47101
	
	CHUNCHON
	KMA
	37.54N
	127.44E
	75.0
	O

	471025
	RKSJ
	DAESONSAN
	ROKAF
	38.13N
	127.33E
	1182.0
	O

	47103
	RKSP
	PAENGYONGDO
	ROKAF
	37.56N
	124.39E
	170.7
	O.P

	471034
	RKSQ
	YONPYONGDO
	ROKAF
	37.42N
	125.42E
	91.4
	O

	47104
	RKNC
	CAMP PAGE (A-306)
	USAF
	37.53N
	127.43E
	75.0
	O

	47105
	
	KANGNUNG
	KMA
	37.45N
	128.54E
	27.0
	O

	47106
	
	TONGHAE
	KMA
	37.30N
	129.07E
	31.5
	O.R

	471064
	RKSX
	CAMP STANLEY (H-207)
	USAF
	37.43N
	127.06E
	62.0
	O.F

	471065
	KQFM
	CAMP STANTON (A-112)
	USAF
	37.47N
	126.51E
	24.0
	O

	47107
	RKNN
	KANGNUNG AB (K-18)
	ROKAF
	37.45N
	128.57E
	10.7
	O.F.P.R

	471074
	RKNO
	KOJIN
	ROKAF
	38.27N
	128.27E
	106.7
	O.P

	47108
	RKSL
	SEOUL CITY
	KMA
	37.34N
	126.58E
	87.0
	O.R

	471084
	RKSV
	PYORIPSAN
	ROKAF
	37.46N
	126.23E
	250.0
	O.P

	471085
	RKTB
	PAEKADO
	ROKAF
	37.05N
	125.58E
	45.7
	O

	471094
	RKNF
	HWANGBYONGSAN
	ROKAF
	37.45N
	128.40E
	1407.0
	O

	47110
	RKSS
	KIMPO INTL (K-14)(GIMPO)
	KMA
	37.33N
	126.48E
	17.7
	O.F.P

	471105
	RKSY
	YONGSAN AIN (H208)
	USAF
	37.31N
	126.59E
	15.0
	O

	47111
	RKSM
	SEOUL AB (K-16)
	ROKAF
	37.27N
	127.07E
	28.0
	O.F

	47112
	
	INCHON (SEAPORT)
	KMA
	37.29N
	126.38E
	70.4
	O

	47113
	RKSI
	INCHEON INTL
	KMA
	37.28N
	126.27E
	7.5
	O.F

	47114
	
	WONJU
	KMA
	37.20N
	127.57E
	150.3
	O

	47115
	
	ULLUNGDO
	KMA
	37.29N
	130.54E
	222.9
	O

	47117
	RKSF
	SINYONGSAN
	ROKAF
	37.32N
	126.58E
	34.1
	O

	47118
	RKNW
	WONJU AB (K-46)
	ROKAF
	37.26N
	127.57E
	100.3
	O.F.P

	47119
	
	SUWON
	KMA
	37.16N
	126.59E
	38.1
	O

	47120
	RKSW
	SUWON AB (K-13)
	ROKAF
	37.14N
	127.00E
	26.2
	O.F.R

	
	RKSN
	KOONNI RANGE
	USAF
	37.02N
	126.45E
	16.0
	O.P

	471204
	RKSC
	SURISAN
	ROKAF
	37.21N
	126.54E
	406.0
	O

	471205
	RKSD
	MAESANRI
	ROKAF
	37.22N
	127.16E
	143.9
	O.P

	47121
	
	YONGWOL
	KMA
	37.12N
	128.27E
	238.5
	O

	47122
	RKSO
	OSAN AB (K-55)
	USAF
	37.05N
	127.02E
	11.6
	O.F.U

	471223
	RKNR
	PILSUNG (KOTAR) RANGE
	ROKAF
	37.04N
	128.52E
	691.0
	O

	47124
	RKTE
	CHONGWON AB (K-60)
	ROKAF
	36.34N
	127.30E
	79.2
	O.F

	47125
	RKTI
	JUNGWON AB (K-75)
	ROKAF
	37.01N
	127.53E
	85.6
	O.F.R

	47126
	RKTM
	MANGILSAN
	ROKAF
	36.56N
	126.27E
	294.1
	O

	47127
	RKSG
	CAMP HUMPHREYS (A-511)
	USAF
	36.57N
	127.02E
	9.5
	O.F.R

	47128
	RKTU
	CHONGJU AB (K-59)
	ROKAF
	36.42N
	127.30E
	58.2
	O.F.P

	47129
	
	SOSAN
	KMA
	36.46N
	126.28E
	20.9
	O

	471295
	RKTP
	SOSAN AB (K-21)
	ROKAF
	36.40N
	126.35E
	30.5
	O

	47130
	
	ULCHIN
	KMA
	36.59N
	129.25E
	50.6
	O

	47131
	
	CHONGJU
	KMA
	36.38N
	127.26E
	60.0
	O

	471315
	RKSU
	YEOJU RANGE
	ROKAF
	37.26N
	127.38E
	72.5
	O.P

	47133
	
	TAEJON
	KMA
	36.22N
	127.22E
	70.1
	O


Table 4.5.a.

South Korean ICAOs and WMOs (continued)

Table 4.5.a.

South Korean ICAOs and WMOs (continued)

	WMO
	ICAO
	LOCATION
	SOURCE
	LAT
	LON
	ELEV (M)
	DATA

	47134
	RKTY
	YECHON AB (K-58)
	ROKAF
	36.38N
	128.21E
	107.9
	O.F.P.R

	47135
	
	CHUPUNGNYONG
	KMA
	36.13N
	128.00E
	248.6
	O

	47136
	
	ANDONG
	KMA
	36.33N
	128.43E
	142.2
	O

	47137
	RKTF
	SINDOAN
	ROKAF
	36.18N
	127.13E
	130.2
	O.F

	47138
	
	POHANG
	KMA
	36.02N
	129.24E
	4.3
	O.U

	471385
	RKTS
	SANGJU
	ROKAF
	36.24N
	128.18E
	97.2
	O.P

	47139
	RKTH
	POHANG
	ROKNAVY
	35.59N
	129.25E
	20.0
	O

	47140
	
	KUNSAN
	KMA
	35.59N
	126.42E
	27.6
	O.R

	47141
	RKJK
	KUNSAN AB (K-18)
	USAF
	35.54N
	126.37E
	7.3
	O.F.R

	47142
	RKTN
	TAEGU AB (K-2)
	ROKAF
	35.53N
	128.39E
	35.4
	O.F.P

	47143
	
	TAEGU (DAEGU)
	KMA
	35.53N
	128.37E
	60.9
	O

	47146
	
	CHONJU
	KMA
	35.49N
	127.09E
	52.5
	O

	47151
	RKPU
	ULSAN DOMESTIC ARPT
	KMA
	35.35N
	129.21E
	13.2
	O.F

	47152
	
	ULSAN
	KMA
	35.33N
	129.19E
	33.2
	O

	47153
	RKPK
	KIMHAE INTL ARPT (K-1)
	KMA
	35.11N
	128.56E
	5.8
	O.F.P

	47155
	
	MASAN
	KMA
	35.11N
	128.34E
	5.9
	O

	47156
	
	KWANGJU
	KMA
	35.10N
	126.53E
	73.6
	O

	47158
	RKJJ
	KWANGJU AB (K-57)
	ROKAF
	35.07N
	126.49E
	12.8
	O.F.U.P.R

	47159
	
	PUSAN (BUSAN)
	KMA
	35.06N
	129.02E
	70.5
	O.R

	47161
	RKPS
	SACHON AB (K-4)
	ROKAF
	35.05N
	128.05E
	7.6
	O.F.P

	47162
	
	TONGYONG
	KMA
	34.51N
	128.26E
	26.4
	O

	47164
	
	MUAN
	KMA
	35.06N
	126.17E
	23.5
	O

	47165
	
	MOKPO
	KMA
	34.47N
	126.23E
	56.4
	O

	47166
	RKJM
	MOKPO DOMESTIC ARPT
	KMA
	34.45N
	126.23E
	3.8
	O.F

	47167
	RKJY
	YOSU DOMESTIC ARPT
	KMA
	34.50N
	127.37
	20.1
	O.F

	47168
	
	YOSU
	KMA
	34.44N
	127.44E
	68.1
	O

	47169
	
	HUKSANDO
	KMA
	34.41N
	125.27E
	76.8
	O

	47170
	
	WANDO
	KMA
	34.24N
	126.42E
	38.6
	O

	47182
	RKPC
	CHEJU INTL ARPT (K-40)
	KMA
	33.30N
	126.30E
	38
	O.F

	47184
	
	CHEJU
	KMA
	33.31N
	126.32E
	23.5
	O

	47185
	
	CHEJU UPPER
	KMA
	33.17N
	126.10E
	73.2
	O.U.R

	47187
	RKPM
	MOSULPO
	ROKAF
	33.12N
	126.16E
	186.8
	O

	47189
	
	SOGWIPO
	KMA
	33.14N
	126.34E
	53.1
	O

	47192
	
	CHINJU
	KMA
	35.12N
	128.06E
	23.2
	O

	47201
	
	KANGHWA
	KMA
	37.42N
	126.27E
	47.5
	O

	47202
	
	YANGPYONG
	KMA
	37.29N
	127.30E
	50.1
	O

	47203
	
	ICHON
	KMA
	37.15N
	127.29E
	70.7
	O

	47211
	
	INJE
	KMA
	38.03N
	128.10E
	201.1
	O

	47212
	
	HONGCHON
	KMA
	37.41N
	127.53E
	142.4
	O

	47216
	
	TAEBAEK
	KMA
	37.10N
	128.59E
	710.9
	O

	47221
	
	CHECHON
	KMA
	37.09N
	128.11E
	265.5
	O

	47223
	
	CHUNGJU
	KMA
	36.58N
	127.53E
	70.0
	O

	47226
	
	POUN
	KMA
	36.29N
	127.44E
	171.0
	O

	47232
	
	ASAN
	KMA
	36.47N
	126.59E
	25.6
	O

	47234
	RKTL
	CHOCHIWON
	ROKAF
	36.34N
	127.17E
	25.0
	O

	47235
	
	PORYONG
	KMA
	36.20N
	126.36E
	34.5
	O

	47236
	
	PUYO
	KMA
	36.16N
	126.55E
	17.4
	O

	47238
	
	KUMSAN
	KMA
	36.06N
	127.28E
	172.1
	O

	47243
	
	PUAN
	KMA
	35.43N
	126.42E
	8.5
	O

	47244
	
	IMSHIL
	KMA
	35.37N
	127.17E
	245.0
	O


Table 4.5.a.

South Korean ICAOs and WMOs (continued)

Table 4.5.a.

South Korean ICAOs and WMOs (continued)

	WMO
	ICAO
	LOCATION
	SOURCE
	LAT
	LON
	ELEV (M)
	DATA

	47245
	
	CHONGUP
	KMA
	35.34N
	126.53E
	41.6
	O

	47247
	
	NAMWON
	KMA
	35.24N
	127.20E
	90.6
	O

	47248
	
	CHANGSU
	KMA
	35.39N
	127.31E
	407.4
	O

	47256
	
	SUNCHON
	KMA
	35.04N
	127.15E
	75.1
	O

	47260
	
	CHANGHUNG
	KMA
	34.41N
	126.55E
	41.4
	O

	47261
	
	HAENAM
	KMA
	34.33N
	126.34E
	23.1
	O

	47262
	
	KOHUNG
	KMA
	34.36N
	127.16E
	62.0
	O

	47265
	
	SONGSANPO
	KMA
	33.23N
	126.53E
	18.7
	O

	47271
	
	CHUNYANG
	KMA
	36.57N
	128.58E
	306.0
	O

	47272
	
	YONGJU
	KMA
	36.52N
	128.31E
	209.5
	O

	47273
	
	MUNGYONG
	KMA
	36.37N
	128.09E
	173.4
	O

	47277
	
	YONGDOK
	KMA
	36.32N
	129.25E
	41.7
	O

	47278
	
	UISONG
	KMA
	36.21N
	128.41E
	74.1
	O

	47279
	
	KUMI
	KMA
	36.07N
	128.19E
	46.7
	O

	47281
	
	YONGCHON
	KMA
	35.58N
	128.57E
	92.3
	O

	47284
	
	KOCHANG
	KMA
	35.40N
	127.55E
	226.9
	O

	47285
	
	HAPCHON
	KMA
	35.34N
	128.10E
	33.6
	O

	47288
	
	MIRYANG
	KMA
	35.29N
	128.45E
	13.5
	O

	47289
	
	SANCHONG
	KMA
	35.25N
	127.53E
	143.3
	O

	47294
	
	KOJE
	KMA
	34.53N
	128.36E
	41.0
	O

	47295
	
	NAMHAE
	KMA
	34.47N
	127.52E
	50.8
	O


LEGEND:


O: OBSERVATION

U: RAOB 
F: FORECAST
P: PIBAL


R: RADAR


KMA:
KOREA METEOROLOGY ADMINISTRATION

Table 4.5.a.

South Korean ICAOs and WMOs (continued)

Table 4.5.b. 

north Korean WMOs

	WMO
	ICAO
	LOCATION
	LAT
	LON
	ELEV (M)
	REGION*
	UPPER AIR

	47003
	
	SONBONG
	42.19N
	130.24E
	3
	C
	

	47005
	
	SAMJIYON
	41.49N
	128.19E
	1386
	B
	

	47008
	
	CHONGJIN
	41.47N
	129.49E
	43
	C
	

	47014
	
	CHUNGGANG
	41.47N
	126.53E
	332
	B
	

	47016
	
	HYESAN
	41.24N
	128.10E
	714
	B
	

	47020
	
	KANGKYE
	40.58N
	126.36E
	306
	B
	

	47022
	
	PUNGSAN
	40.49N
	128.09E
	1206
	B
	

	47025
	
	KIMCHAEK
	40.40N
	129.12E
	23
	C
	

	47028
	
	SUPUNG
	40.27N
	124.56E
	83
	B
	

	47031
	
	CHANGJIN
	40.22N
	127.15E
	1081
	B
	

	47035
	
	SINUIJU
	40.06N
	124.23E
	7
	B
	

	47037
	
	KUSONG
	39.59N
	125.15E
	99
	A
	

	47039
	
	HUICHON
	40.10N
	126.17E
	155
	B
	

	47041
	
	HAMHUNG
	39.56N
	127.33E
	38
	D
	RAOB (00/12Z)

	47046
	
	SINPO
	40.02N
	128.11E
	19
	C
	

	47050
	
	ANJU
	39.37N
	125.39E
	27
	A
	

	47052
	
	YANGDOK
	39.09N
	126.53E
	279
	E
	

	47055
	
	WONSAN
	39.10N
	127.26E
	36
	D
	

	47058
	ZKPY
	PYONGYANG

(SUNAN INTL)
	39.13N
	125.40E
	36
	A
	RAOB (00/12Z)

	47060
	
	NAMPO
	38.44N
	125.24E
	47
	A
	

	47061
	
	CHANGJON
	38.44N
	128.11E
	35
	D
	

	47065
	
	SARIWON
	38.31N
	125.46E
	52
	A
	

	47067
	
	SINKYE
	38.30N
	126.32E
	100
	A
	

	47068
	
	YONGYON
	38.12N
	124.53E
	5
	A
	

	47069
	
	HAEJU
	38.02N
	125.42E
	81
	A
	

	47070
	
	KAESONG
	37.58N
	126.33E
	70
	A
	

	47075
	
	PYONGGANG
	38.24N
	127.18E
	371
	E
	


* Region corresponds to locations in Figure 3.4.b. 

NOTE:  3-hourly synoptic observations are normally received from these stations.  Dependability is questionable.

Table 4.5.b. 

north Korean WMOs
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Figure 4.5.a.

Reporting Stations for South Korea




Figure 4.5.b.

Reporting Stations for north Korea
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Figure 4.5.c. Area Reporting Stations

(Stations in WMO and/or ICAO)

CHAPTER 5 Synoptic Patterns and Regimes

5.1. Synoptic Patterns.  Figure 5.1 is a map of Asia with the relevant geographical features used for the discussions that follow.  Table 5.1 shows the climatic calendar for the ROK.  
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Figure 5.1. Map of Asia
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5.1.1. Spring Pattern.  March marks the start of transition from the cold dry winter to the summer rainy season (see Figure 4.1.1).  Low pressure systems start forming in interior western China.  As a result, cloudiness and precipitation increase during the spring months.  The “yellow wind” (or “Hwangsa” in Korean) occasionally influences Korea during the spring.  The yellow wind occurs when strong winds associated with a deep low pressure system cause sand and dust from the Loess plateau (upper Yellow river region) to become suspended in the air, and then transported over Korea.  During a strong yellow wind, visibilities can be reduced to less than 1 mile (1600m).  Spring is also the time for heavy sea fog to form over sea and coastal areas.  The sea fog forms as the now warmer air passes over the West Sea (Yellow Sea) and East Sea (Sea of Japan) and is cooled by the waters that are now much cooler than the air.  Severe thunderstorms are extremely rare in Korea, but [image: image33.jpg]


Tongduchon (Camp Casey) recorded a wind gust of 59 knots.

Figure 5.1.1. April Synoptic Pattern

5.1.2. Summer Pattern.  Summer is the rainy season in Korea.  The vast majority of annual precipitation falls between late June and August.  The heaviest rainfall amounts usually migrate northward during the period, first affecting the south coastal region and then moving northward to the China/North Korea border by mid-August.  During the summer, the winds shift to the southwest and the warm, moist air moving off the ocean clashes with the cooler, moist air to the north.  This monsoon frontal boundary is called the “Changma front” in Korea (“Baiu front” in Japan).  The Changma front moves north across the Korean peninsula during the summer months due to the northward migration of the sub-tropical ridge (or “Bonin High”)(see Figure 5.1.2).  The worst flying weather of the year is associated with the rainy season.  Ceilings and visibilities are less than 3000 feet and/or 3 miles (4800m) about half the time.  Thunderstorms usually occur 2-5 days per month during this period.  Most heavy precipitation during this period occurs in frontal wave areas that move west to east along the Changma front, typically slow moving thunderstorms over the same area or “training”.  A quasi-stationary polar front can cause substantial amounts of rain for the ROK from late August into early September, especially when it interacts with the remnants of tropical storms.  This Gaeul Changma front, which is the interaction of the cool continental air and the retreating moist air of the Bonin High, can provide heavy rain over certain areas for periods of 4-7 days.  July through September is also the typhoon season.  About twice a year, a typhoon will pass very close to or over Korea.  Strong winds are usually confined to islands and exposed coastal areas.  Although winds might not pose a problem, the associated rainfall can cause significant flash flooding.  Several areas in Korea have received in excess of 20 inches of rainfall in a 24 hour period during one of these typhoon passages.  The Tongduchon (Camp Casey) area, located in a narrow valley, is especially vulnerable to flash flooding.  Field commanders should be aware that flash flooding during the rainy season is a very real threat, [image: image34.jpg]


especially in rough terrain, near riverbeds, and low lying valley areas.

Figure 5.1.2. July Synoptic Pattern

5.1.3. Fall Pattern.  Fall is the transition period between the summer rainy season and the cold, dry winter.  The predominantly tropical cloudy weather of summer is replaced by cooler, drier, and less cloudy conditions.  The primary weather producers during this period are cold frontal systems (see Figure 5.1.3) from the Asian mainland.  Expect one frontal passage per week.  Increasing middle and high cloudiness with light rain and very isolated thunderstorms precedes a typical frontal passage.  Following frontal passage, mostly clear skies can be expected for three or four days.  During this clear period it is very likely for fog to form. 

 Fog is especially prevalent in river valleys and low-lying areas.  The flying weather is frequently marginal due to ground fog in the early morning, but it is generally good after mid-morning.

[image: image35.emf]
Figure 5.1.3. October Synoptic Pattern

5.1.4. Winter Pattern.  Winter weather in Korea is controlled by the large Siberian high pressure system (see Figure 5.1.4) which results in predominantly cold, dry northwesterly winds over Korea.  About every four to five days a front or a trough will move through Korea bringing cloudiness and light precipitation, mostly in the northwestern two-thirds of the country.  Often, the southwest coast areas can expect moderate snowfall due to the strong, cold, northwesterly flow producing cold air stratocumulus in the West Sea and resulting in instability snow showers.  However, for the remainder of the country, the flying weather is generally good.  While the ceilings and visibilities are good, the frequent occurrence of turbulence (for light aircraft) and icing presents significant flight hazards during this season.  Both hazards can be associated with the passage of an upper trough or the approach of strong cold fronts.

[image: image36.emf]
Figure 5.1.4. January Synoptic Pattern

5.2 Weather Regimes.  Weather regimes which influence the Korean peninsula are categorized into two groups: semi-permanent regimes, which are unique to a particular season, and migratory regimes, which occur at various times during the year.  Each regime affects each area of the peninsula differently.  Where possible, rules-of-thumb have been included to assist in developing forecasts for different areas.

Follow these quick links to Korean Regimes:

· Siberian High



Mongolian Low
· Arctic Fronts



Polar Front
· Bonin High



Baikal Low
· Okhotsk High



West Sea Low
· East Lake Baikal High

Shanghai Low
· West Lake Baikal High

Changma (Monsoon) Front
· Northeast Lake Baikal High

Gaeul (Autumn) Changma
·  Tropical Systems
5.2.1. Siberian (or Asiatic) High.  Due to its latitude, incoming solar radiation (insolation) is at a minimum in the northern latitudes as the solar angle of incidence is minimal during the winter months.  With a lack of a large body of water to modify the climate, the Asian landmass becomes intensely cold, and the Siberian High is formed (see Figure 5.2.1).  The mean position of the Siberian High is centered around south-central Mongolia, south of Lake Baikal.  Cold, dry air flows southward from the high as far south as the northern Philippine islands.  This high pressure cell drives the polar front south of the Korean peninsula by late October and establishes itself as the primary winter regime.  

5.2.1.1. Synoptic Situation.  Intense surface high pressure cell over Siberia or central China with surface pressure readings at the center of circulation exceeding 1050mb, and ridging extending southward over the Korean peninsula.  Temperatures on the surface plots average well below 0 degrees Fahrenheit.  A relatively shallow system, reflections of this high in the upper levels seldom extend above 700mb and cyclonic curvature is evident above the surface high at 500mb.  The polar jet generally migrates south of the peninsula, merging with the subtropical jet over the Korean Strait.  Strong evidence of an arctic jet is found at 300mb and 500mb, with a mean location around 55 degrees north latitude.  

5.2.1.2.  General Weather Conditions.  Clear to partly cloudy skies are the rule peninsula-wide as cold, dense, polar air settles over the region.  Morning fog is common, particularly along coastal areas due to the temperature contrast between land and sea, and in cities, where pollution is a problem.  The fog burns off by late morning in most locations.  Afternoon visibility is at its best during this time of year.  Flying conditions are very good, although turbulence can pose a problem up to 150 miles (250 km) downwind of mountains as surges of fresh polar or arctic air plunge southward, increasing the northwesterly gradient.  Icing is almost non-existent under this regime due to lack of moisture and extremely cold temperatures.

[image: image37.emf]
Figure 5.2.1. Siberian High

Back to Weather Regimes
5.2.2. Arctic Fronts.  In mid-December, the Asian airmass becomes bitterly cold as the Siberian High continues to intensify.  Occasionally, a portion of this airmass may migrate southward over Korea (West Lake Baikal High), kicked from its source region by the Arctic jet and reflected as a mid-level short-wave (usually 500 or 700mb), producing unusually cold temperatures and dangerous wind chills throughout the peninsula (see Figure 5.2.2).  On the average, bitter cold surges occur 2-3 times from late-December through mid-February, with milder surges occurring about once per week.  Due to the large water areas surrounding the peninsula, these airmasses are relatively short-lived and generally modify to maritime polar, mP, in 2-3 days.

5.2.2.1.  Synoptic Situation.  Strong surface high pressure centered over Siberia or central China with ridging extending southward.  A secondary surface high pressure cell usually forms to the southeast of the parent high as the airmass begins its southward progress.  In the upper levels, troughing exists above the surface high pressure cell and the arctic jet is well established.  A jet max entering the base of the trough can be found to support the triggering short-wave(s).

5.2.2.2. General Weather Conditions.  Clear skies, excellent visibility, and abnormally cold temperatures prevail throughout the peninsula with the exception of southwestern Korea, which usually experiences cloudy skies and significant snowfall as the cold, northwesterly flow behind the front draws moisture from the West Sea.  Surface winds are usually northwesterly and can be very gusty, plunging wind chills into the danger category.  During colder outbreaks when the high behind the front is well-established, flow behind the front will be northeasterly, and all areas will experience fair skies. Turbulence poses a hazard to flight operations as strong, winds normal to the mountain ridges produce mountain wave turbulence up to 150 miles (250 km) downstream.

[image: image38.emf]Figure 5.2.2 Arctic Fronts
Back to Weather Regimes
5.2.3. Shanghai Lows.  Shanghai Lows form and develop as upper-level short waves intersect the polar front over the relatively warm waters of the West Sea near Shanghai.  Depending on their trajectory as they move eastward, they affect different portions of the peninsula in different ways (see Figures 5.2.3.a and 5.2.3.b).  If the lows move over the peninsula, considerable rainfall (or snowfall) will accumulate in areas to the left and downwind of the low’s track.  Since these lows are fairly intense, gale-force winds (> 27 knots) are possible, especially in areas prone to channeling effects.  As the low moves off the east coast of Korea, cold, westerly to northwesterly winds behind the low draw moisture off the West Sea and produce instability snow showers that dump snow along the west coast during the winter.  If these lows track south of the peninsula, strong easterly winds north and east of the low center draw moisture off the East Sea and produce blizzard conditions in the winter and several inches of snow or rain along the east coast of Korea due to upslope.  Gale-force winds are also common, especially in areas prone to channeling effects.  In winter, southern portions of the peninsula will get snow as the low passes by, with the heaviest amounts accumulating to the west and downwind of the low’s track, and in areas prone to upslope conditions.  South coastal regions may get rain in advance of the low, changing to snow as the low passes.
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5.2.3.1. Synoptic Situation.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper 

level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.

Figure 5.2.3.a. Shanghai Low (typical track)

5.2.3.2. General Weather Conditions.  The general conditions at individual locations will vary greatly depending on the track of the low.  Generally, in advance of the low, relatively warm, moist air is drawn from the south over the peninsula.  Within 12 hours after the development begins, the west coast receives cloudy skies with light rain (or snow in winter).  Ceilings are usually MVFR and can be IFR, especially in high elevations and coastal regions.  As the low tracks eastward, the southern coastal areas become cloudy and experience rain and relatively mild temperatures.  As the low passes the peninsula, the rain may change to snow in the higher elevations (in late fall and early spring), and may change to snow in the coastal areas in winter, depending on the low’s trajectory.  In general, areas immediately to the left and downwind of the path of movement will experience moderate to heavy snowfall in the winter months (up to 3 degrees to the left of the track of the low).  The higher elevations along the east coast will experience heavy snowfall in advance of the low, as easterly winds bring moisture from the East Sea and upslope conditions form; if the low tracks south of the peninsula, 2 or more feet of snow can be expected in this area.  Northwesterly flow behind the low prolongs the snow event for portions of the southwest.  Mechanical turbulence poses a flight hazard due to strong winds associated with the deep low.  With an overrunning situation, light to moderate to icing is common near the freezing level under this regime.
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Figure 5.2.3.b. Shanghai Low (worst case scenario)

Back to Weather Regimes
5.2.4. Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring (see Figure 5.2.4).  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.
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5.2.4.1. Synoptic Situation.  Strong surface high pressure over the Sea of Okhotsk, with ridging extending southwestward over eastern Asia and Korea.  It is a relatively shallow system, often not visible on upper air charts above 850mb.  The mean position of the polar jet lies over the Korean peninsula, and any precipitation experienced under this regime is typically the result of short-waves propagating along it, which are generally reflected at 700 and 500mb.  

Figure 5.2.4. Okhotsk High.

5.2.4.2. General Weather Conditions. The Okhotsk High produces generally cool, relatively dry conditions throughout the peninsula, but may produce some snow in areas prone to upslope along the east coast.  Winds are generally light easterly to northeasterly up through 850mb.  Skies are usually partly cloudy; visibility may be restricted due to early morning fog and afternoon haze, primarily along the east coast of the peninsula due to onshore flow, and in built-up areas due to pollution.  Flying conditions are generally good.  Turbulence is rarely a problem in the low levels under this regime due to relatively light winds aloft.

A good forecasting rule-of-thumb:  If the gradient flow is easterly across the Taebaek Mountain Range (perpendicular component of >20 knots), forecast unrestricted visibility for all TAF locations along the western regions (including RKNC).  Adiabatic warming on the lee of the Taebaeks inhibits fog formation and the easterly flow pushes the pollution from western urban areas out into the West Sea.

Back to Weather Regimes
5.2.5. Changma (Monsoon) Front.  A quasi-stationary, semi-permanent east to west-oriented polar front, enhanced by the interaction of the moist, northward-moving tropical airmass around the Bonin high to the south and the retreating cool, relatively dry, airmass of the Okhotsk High.  A series of waves rippling along the front form an almost continuous cloud band, which may be up to 600 miles (1000 km) wide.  Normally, the front lies across the southern portion of the ROK in late June and gradually migrates northward to the north Korea/China border by August as the subtropical ridge builds northward behind it (see Figure 5.2.5).  

5.2.5.1. Synoptic Situation.  A subtropical high pressure center located southeast of Japan (Bonin High), providing a warm, moist southerly flow over the Korean Peninsula.  The Okhotsk High to the north weakens in summer and retreats northeastward, allowing the boundary between these airmasses to move slowly northward over the peninsula.  The polar jet stream is generally found in eastern China or north Korea and short-waves moving along the jet induce waves along the Changma front, causing locally heavy precipitation in the vicinity of these frontal waves.

5.2.5.2.  General Weather Conditions.  The Changma front is responsible for most of Korea’s annual precipitation, with several inches of rain falling in short periods of time near the frontal boundary.  Flying conditions are at their worst with widespread MVFR and IFR conditions prevalent near the frontal boundary.  Visibility is generally restricted due to fog and may be reduced to a mile or less (1600 m) in areas of heavier  precipitation.  Behind the front, visibility is generally restricted to 6 miles (9000m) or less in haze, due to the warm, moist, tropical air.  Since the characteristics of the Changma front are similar to a warm front, conditions are fairly stable.  However, strong winds over the mountainous areas can produce mountain wave turbulence up to 150 miles (250 km) downwind from mountain peaks.  The freezing level is usually around 15,000 feet this time of year, thus, icing may be found at higher levels.  Type, intensity, and vertical extent of icing can be assessed according to temperatures and dew point depressions on the upper air charts.  As with warm-frontal activity, thunderstorms may occasionally be embedded as well.
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A good forecasting rule-of-thumb:  If a mature or decaying wave is located near the Sea of Okhotsk region, the low level winds from this system will distort the low-level northeast wind flow from the Sea of Okhotsk High.  Place the Changma boundary along the greatest low-level speed convergence lying just north of the sub-tropical ridge.  Use the following link for a quikscat image (active microwave sensor for sea surface wind direction/speed): http://152.80.49.204/PUBLIC/SCAT/ or http://manati.wwb.noaa.gov/quikscat.  
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Figure 5.2.5. Changma Front migration.

Back to Weather Regimes
5.2.6. Gaeul (Autumn) Changma.  A quasi-stationary, east to west-oriented polar front, enhanced by the interaction of the cool, dry, southward-moving continental polar airmass from the building Asiatic High and the retreating warm, moist, airmass of the Bonin High (see Figure 4.2.6).  The characteristics of this synoptic event are similar to the Changma regime seen at the beginning of the summer in Korea, with one exception, the heavy rain event is of a shorter duration.

5.2.6.1. Synoptic Situation.  The subtropical ridge axis is located between 35 to 40 degrees north latitude, providing a mT air mass over the Korean peninsula.  By mid-August, the Asiatic Low begins to fill and in northern Russia, the Siberian High begins to build due to a lack of insolation.  The southern migration of cool baroclinic highs are a much more rapid transition from maritime tropical, mT, to continental polar, cP, than the early summer Changma regime (cP to mT).  American meteorologists commonly refer this to the NE monsoon – this is not the case.  The polar front migration is typically a much more rapid event and easier to identify on the analysis/model charts.  In this regime, the polar jet axis migrates to just north or over the peninsula and is difficult to identify due to weak horizontal temperature contrast.  Locally heavy precipitation is the result of the polar front becoming stationary over the peninsula.
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Figure 5.2.6 Gaeul Changma migration

5.2.6.2. General Weather Conditions.  The Gaeul Changma is a relatively new regime currently being researched by the Korean Meteorological Agency.  Research on this synoptic event only goes back to 1995.  American meteorologists normally think of this regime as the NE monsoon or southern migration of the polar front.  Where it differs from the Changma (SW Monsoon) is the occasional heavy rain/flash flooding that occurs from the relatively rapid transition to a continental polar air mass.  The forecaster should look for any upstream troughs (divergence aloft or cold air advection, CAA), moving over the surface front.  This will initiate wave development in an area of weak thermal advection.  The forecaster should then consider train effect thunderstorm activity (flash flooding) with any enhanced upper-level divergence, low-level convergence or overrunning situation.

Consider the following:

Classified as a heavy rain event at the end of the summer season (end of August to beginning of September).

Typically a 7 to 10 day event.

Does not occur every year

Transition from mT to cP

Often the thermal contrast (boundary) is not evident until it is south of the DMZ

Widespread MVFR and IFR conditions exist in the vicinity of the boundary.

Back to Weather Regimes
5.2.7. Bonin (or North Pacific) High.  This sub-tropical regime dominates Korea in late summer, after the Changma front has passed to the north (see Figure 4.2.7).  It dominates the southern portion of the peninsula beginning in July, and gradually pushes northward behind the Changma front, dominating the entire peninsula by late August.  It is characterized by hot, humid, sultry conditions and generally fair skies.  During the fall, the cell moves east and weakens.
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Figure 5.2.7. Bonin High

5.2.7.1. Synoptic Situation.  A warm core, vertically stacked, sub-tropical, high pressure cell located southeast of Japan.  Surface and upper air charts indicate ridging extending westward over southeast Asia and Korea.  Upper level winds are generally light in the immediate vicinity of the ridge.  The polar jet is positioned well north (largely discontinuous), while the subtropical jet extends across the Korean peninsula.

5.2.7.2. General Weather Conditions.  Generally fair skies with afternoon cumulus forming due to diurnal heating.  The cumulus may form a ceiling and with sufficient heating and/or orographic lift, a thunderstorm or two is possible.  Visibilities are commonly reduced due to morning fog and afternoon haze.  Land/sea breeze effects are at their peak under this regime, often extending only 3 to 5 miles (5 to 8 km) inland as gradients are virtually non-existent and terrain is steep.  For more details on land/sea breezes see section 4.3.1.  Aircraft may experience light turbulence in the low levels due to intense surface heating.

Back to Weather Regimes


5.2.8. Polar Front.  Northern Korea is affected by the polar front in mid-September as the boundary begins its migration southward from its summertime location north of the peninsula (see Figure 4.2.8).  Forced southward by the building Siberian High, the movement of this system is fairly gradual and the front generally moves to its mean position south of Korea and no longer affects the peninsula by late October.
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5.2.8.1. Synoptic Situation.  Building surface high pressure from Siberia, extending southeastward toward Korea.  The Bonin (or North Pacific) High is still quite well defined southeast of Japan, with ridging extending westward.  The Polar Front lies in the trough between these high pressure systems, separating the cool, relatively dry air to the north from the warm, humid conditions to the south.  The speed at which the front completely transgresses the peninsula is dictated by the length of time required for the Siberian High to 

Figure 5.2.8. Polar Front

establish itself, and the length of time required for the subtropical ridge to weaken.  Thus, the boundary remains quasi-stationary, oscillating north to south on a day-to-day basis and takes roughly a month to push completely through the peninsula.  With the changing of the season, the subtropical jet shifts southward from its mean position over central Korea, and the polar jet relocates to central Korea by the late fall.  An Arctic jet begins to form around 60 degrees north latitude and becomes better defined by late fall as the Siberian airmass intensifies.

5.2.8.2. General Weather Conditions.  In the immediate vicinity of the front, expect cloudy skies with scattered rain showers and isolated thunderstorms associated with waves rippling across the boundary.  The heaviest rainfall is found east of the wave, and significant precipitation can accumulate, especially in areas prone to upslope effects.  Due to the slow movement of the boundary, cloudy conditions persist for 2 to 3 days at a time on average,  but may exist up to 5 days in upslope regions.  Icing conditions may pose a hazard to flying, as the freezing levels drop in the cooler air behind the front.  Winds behind the front shift to northerly and may be gusty.  South of the front, warm, humid conditions are the norm.  Skies are generally partly cloudy and winds are southerly to southwesterly and may begin to gust as the gradient between the front and the subtropical high increases.

Back to Weather Regimes
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5.2.9. Baikal Lows.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring (see Figure 4.2.9).  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.

Figure 5.2.9. Baikal Low

5.2.9.1. Synoptic Situation.  At 300mb, look for a broad area of troughing west of Lake Baikal, with ridging over the East Sea.  Troughing will be reflected at 500, 700, 850, and 925mb, stacking to a surface low in the vicinity of Lake Baikal.  As the system matures, closed circulation will become evident on upper air charts from the lower levels, upward.  These lows move southeastward and deepen initially, then recurve northeastward, passing to the north of the peninsula.

5.2.9.2. General Weather Conditions.  Baikal Lows are often weak due to the dry continental air.  As a result, there is very little precipitation and variable amounts of cloud both ahead of and behind the associated occlusion or cold front.  Little change in temperature is observed at the surface.  An unstable air mass causes considerable precipitation and cloudiness and a more rapid movement of the low.  Baikal Lows track north of 50° N and only their trailing cold fronts affect the region.  The associated trailing cold fronts are weak, slow moving, cause little or no precipitation, and are often difficult to detect.  You can detect frontal passage by a wind shift and cooling of the lower layers in upper-air soundings.  Cold fronts from the northwest generally produce ceilings in the 2,500-3,000-ft range with very little precipitation.  These clouds persist 1-3 hours and scatter after frontal passage, except along the immediate West Sea coast where upslope conditions may persist.  In the spring at locations farther south and near the West Sea coast, with southerly to southwesterly flow tapping West Sea moisture, pre-frontal squall lines or thunderstorms along the front are possible.  These thunderstorms will have low tops, but could produce weather warning winds and hail.  Although a cold front may pass the Shantung peninsula without rain, it often brings rain or snow to Korea because of its path over the West Sea.

The following can be used to time cold frontal passage:

	a.  Cold fronts move at speeds of 15-20 knots in spring and fall and 20-25 knots in winter.

	b.  A cold front moving to the southeast will pass Camp Casey, Seoul, Suwon, Osan, and Camp Stanley 4-5 hours after it passes P-Y-Do (Paengnyong-Do) causing conditions similar to those experienced at P-Y-Do, except under easterly flow.

	c.  The island of Chodo (N of P-Y-Do at 38°40’ N, 124° 50’ E) is an excellent tool for timing frontal approach and passage.  The weather at Camp Casey, Seoul, Suwon, Osan, and Camp Stanley parallels Chodo’s with a lag of 6-8 hours.


Back to Weather Regimes


5.2.10. West Sea Low.  West Sea Lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N (see Figures 4.2.10.a and 4.2.10.b).  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.

5.2.10.1. Synoptic Situation.  Most West Sea Lows form when a weak frontal wave moves east of Beijing and taps West Sea moisture and warmth in the Gulf of Pohai, on the northwest corner of the West Sea.  These lows typically track eastward at an average speed of 20 knots across the Korean peninsula north of the DMZ, and into the East Sea.
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Figure 5.2.10.a. West Sea Low – typical track
Figure 5.2.10.b. West Sea Low – “worst case” scenario.

5.2.10.2. General Weather Conditions.  West Sea Lows bring the worst weather conditions of any migratory system to the area.  They typically track along the DMZ, resulting in less weather for southern portions of the

ROK.  However, when they track over the southern part of the peninsula, the worst conditions can be expected at all locations.  Cloud cover generally persists for 24-36 hours; expect ceilings of 500-1,000 ft once the storm

center reaches the Kunsan-Suwon area.  Precipitation usually ends once the storm center passes 127° E.  Ceilings and visibilities will drop to 600 ft and 3 miles (4800m) a few hours after the onset of rain or drizzle.  Occasionally surface cyclogenesis occurs east of the peninsula – this is dependent on where the long wave trough lies.  For East Sea cyclogenesis, the long wave trough lies directly over the peninsula.

Keys to forecasting cyclogenesis and timing of weather associated with West (Yellow) Sea Lows:

	a.  If the winds at Cheju-Do become southeast at 8 knots or higher, rain will occur over Korea in 12-18 hours due to a wave (usually a West Sea Low) on the Polar Front and will persist until a north-south line from the wave crest is east of Korea.  However, if a trough is retarded over Korea from the closed circulation around the wave (with a general west-northwest to east-southeast orientation), forecast continued cloudiness and rain.

	b. A rapid pressure drop at P-Y-Do (Paengnyong-Do), Seoul, or Osan indicates the rapid approach of a system or the development of a new system in the West Sea area.  Maintain a close watch on the 24- to 48-hour pressure changes as indications of possible development.

	c. If a low overcast continues 2-3 hours after a frontal passage on either coast, expect an approaching secondary low to exist to the west of the Yellow River area or an approaching secondary front.  However, if the skies become broken to scattered soon after a frontal passage, clear skies should be forecast for the next 24 hours.

	d. Thin cirrostratus overcast forming over the western ROK and gradually thickening is often the first indication of an approaching wave.  These systems usually reach the area within 24-36 hours after the initial formation of cirrus and are most frequent during the spring.

	e.  Forecast cyclogenesis (except in summer) within 48 hours after a migratory high (usually East Lake Baikal High) moves over the East Sea from east Asia.


Back to Weather Regimes


5.2.11. Mongolian Lows. Mongolian Lows occur in all seasons.  Their track is more southerly than Baikal Lows, generally tracking northwest to southeast over northern China, recurving over the West Sea and passing over Korea (north of the DMZ).  Mongolian Lows move at a mean speed of about 20 knots and are most prevalent from March to July (averaging 2-3 per month), but may occur any month of the year (see Figure 5.2.11).  

5.2.11.1. Synoptic Situation.  At 300mb, look for a broad trough in the vicinity, or slightly west of, Lake Baikal, with an upper-level ridge over the Sea of Okhotsk.  Troughing will exist on the 500, 700, 850, and 925mb charts, stacking southeastward to a surface low over Mongolia.  The lows move southeastward initially, then recurve over the West Sea and track northeastward over Korea.  As the system matures, closed circulation will become evident on upper air charts from the lower levels, upward.

5.2.11.2. General Weather Conditions.  Usually, the only effects from Mongolian Lows in the Far East Region are in association with trailing cold fronts.  Timing these fronts is fairly consistent.  When the trough which precedes cyclogenesis moves past Lake Baikal, look for the trailing cold front to pass into Korea 24-30 hours later.

As a Mongolian Low approaches the Gulf of Pohai, it tends to slow up slightly as a warm ridge builds ahead of it.  The low generates moderate-heavy precipitation in the region, most of it on the northwest coast of Korea.  Ahead of the low, a cirrus/cirrostratus shield thickens, and a band of high altocumulus or altostratus clouds (7,000-11,000 ft) appears locally 8 to 10 hours prior to the low passage.  A broken to overcast stratocumulus/ cumulus deck develops some 2-4 hours prior to the low passage.  This deck lowers to below 1,000 feet just prior to and during low passage.  Precipitation is showery, and may be in lines of either rain or snow.  Visibility in rain is usually 2-4 miles (3200-4800m), but may drop to 1-2 miles (1600-3200m) or occasionally below 1 mile (1600m) in snow.
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Figure 5.2.11. Mongolian Low

Once the low passes, winds shift from southwest to northwest, but remain gusty.  20 to 30 knot winds are not uncommon.  Ceilings lift to 2,000-2,500 feet and the precipitation ends within 1-2 hours.  If the clouds become scattered shortly after frontal passage, clear skies should be forecast for the next 24 hours.

If the low tracks north of the Gulf of Pohai, the trailing front produces clouds and light precipitation.  Cirrus/cirrostratus first moves ahead of the front with a band of altocumulus or altostratus clouds (7,000 to 11,000 ft) appearing locally 8 to 10 hours prior to frontal passage.  A broken layer of stratocumulus (2,000 to 3,000 ft) moves in 2-4 hours prior to and during passage.  Showery precipitation precedes the front by 3-6 hours.  Rain reduces visibilities to 3-5 miles (4800-8000m), occasionally down to 1-2 miles (1600-3200m) in heavier showers.  Snow reduces visibilities to 1-2 miles (1600-3200m), intermittently down to ½ mile (800m).  Precipitation usually ends with frontal passage.  Expect shifting gusty surface winds; prior to passage, winds are generally southwest shifting to northwest after passage with speeds of 20 to 30 knots.  Several hours after frontal passage, skies scatter except near the West Sea coast, where cold air advection stratocumulus and lake-effect showers may occur.  Weather from a Mongolian Low is usually limited to frontal bands over Korea.  A wider band of precipitation occurs with northeast-southwest-oriented fronts than with west-east or north-south-oriented fronts.  

Back to Weather Regimes



5.2.12. East Lake Baikal Highs.  The East Lake Baikal High is the dominant migratory high during the late spring, summer, and early fall months when an average of 3 highs affect the peninsula monthly (see Figure 5.2.12).  East Lake Baikal Highs generally follow Mongolian and West Sea Lows and their cold fronts. They are not as cold as West Lake Baikal and Northeast Lake Baikal Highs, but their central pressures are typically higher.  In the upper levels, a broad high pressure ridge can be found over Lake Baikal with a long wave trough down stream over the East Sea.
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5.2.12.1. Synoptic Situation.  On the 300mb chart, look for a broad ridge over, or slightly west of, Lake Baikal with a long-wave trough over the East Sea.  The high will be reflected as a ridge or a closed high pressure center on the 500, 700, 850, and 925mb upper air charts, stacking toward a surface high.

Figure 5.2.12. East Lake Baikal High
5.2.12.2. General Weather Conditions.  East Lake Baikal Highs typically bring fair weather and cooler temperatures to the region.  Gusty northwest winds set up initially, but decrease once the high moves east of the Shantung Peninsula.  Cold air advection stratocumulus occurs initially with lake-effect showers along west coastal areas.  Once an East Lake Baikal High is in the East Sea and return flow is more southwesterly over Korea, clouds and precipitation develops west, spreading east.  Another cold frontal passage usually follows.  If the center moves north of the Shantung Peninsula (i.e., north of 38° N), the coldest temperatures will be in the north central mountains under clear skies.  If the center passes south of 36° N, expect heavy early morning fog in southern areas (once centered east of 123° E) with otherwise good weather conditions.  If the center moves eastward, between 36°-38° N, expect fair skies and fairly uniform colder temperatures over the Korean Peninsula.  Once the center is east of 128° E, southeast winds have the potential to funnel low clouds from the east over the southern third of the peninsula.        
Back to Weather Regimes



5.2.13. West Lake Baikal High.  The main Siberian High originates in the areas north of Lake Balkhash and northwest of Lake Baikal in Russia.  It is a semi-permanent feature most prevalent during the winter and early spring.  The West Lake Baikal High breaks off from the main Siberian High (see Figure 5.2.13).  It moves southeast around the edge of the Tibetan Plateau to the southeast into the East China Sea and then recurves northeast to pass south of Japan.  West Lake Baikal Highs are most prevalent in the winter, averaging 3-4 a month in the winter and early spring.  West Lake Baikal Highs typically are the strongest and coldest of the migratory Asian Highs.  Surface temperatures typically range from -9° C  (15° F) to -40° C (-40° F) under the center of the high.  These highs typically follow on the heels of Arctic fronts.  Their mean central pressure is strongest in January, averaging 1038mb (30.65 inches).  West Lake Baikal Highs can exceed 1050mb (31.01 inches) for up to 3 days.  Variations in the strength of this high are directly related to the strength of the prevailing northwest winds associated with it.  

5.2.13.1. Synoptic Situation.  The upper levels (700mb and above) feature a broad long-wave trough extending to south of Taiwan.  The trough axis typically lies west of 125°E longitude, west of the Korean Peninsula and just east of Taiwan.  Surface charts indicate a strong, closed, high-pressure system which generally moves southeastward over time.  

[image: image52.png]


 General Weather Conditions.  Expect clear skies under this regime, except for areas along the west coast where lake-effect cold air advection stratocumulus and snow showers are prevalent.  Gusty northerly surface winds ahead of these highs can drive wind chills over Korea into the “very cold” (<-25 F/-32 C) range.  Low-level turbulence is usually associated with this regime, especially near rough terrain.  Severe turbulence can be found up to 150 miles (250 km) downstream of mountains.  Due to very cold temperatures and lack of clouds, icing is not a problem under this regime.

Figure 5.2.13. West Lake Baikal High

A good forecasting rule-of-thumb:  Mountain wave turbulence is common under this regime.  Consider the high pressure’s trajectory and position relative to the peninsula.  When the high center is directly south of the peninsula and the perpendicular wind component over the Taebaeks is >25 knots, forecast mountain wave turbulence up to 150 miles (250 km) to the lee of the mountain range.

Back to Weather Regimes



5.2.14. Northeast Lake Baikal High.  These highs occur in any season.  They move to the southeast and pass over Hokkaido.  About  2-3 highs a month move through in winter.  They are most prevalent in the spring and fall transitions, averaging 3-4 a month.  They typically follow Baikal and Manchurian Lows and their associated cold fronts (see Figure 4.2.14).  Northeast Lake Baikal Highs are continental polar, cP, in nature and are shallower and much colder than Okhotsk Highs.
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5.2.14.1. Synoptic Situation.  Northeast Lake Baikal Highs are characterized by a blocking pattern in the northern storm tracks with a weakening long wave trough over east Asia.  The trough axis generally lies east of 150° E longitude.

Figure 5.2.14. Northeast Lake Baikal High

5.2.14.2. General Weather Conditions.  Forecast strong northwest winds initially when a Northeast Lake Baikal high pressure cell follows a cold frontal passage.  Strong northwesterly flow usually indicates the beginning of 3 to 5 days of clear, cold, dry weather.  After the third day, morning fog  and smoke (near urban areas) often develops between 0800L and 1100L.  Along the West Sea coast, strong northwest winds and cold air advection produce lake-effect snow showers at Koon-Ni, Kunsan, and areas just south of Camp Humphreys.  This lake-effect typically begins 8-12 hours after cold front passage.  When an intense high is centered in the area and its influence extends southeast to Japan, favorable weather persists in the ROK.  

In southern ROK during the winter, low-level flow from 330°-060° produces clear, cold weather.  These conditions also persist for wind directions from 060°-140°, provided gradient wind velocities are light.  If low-level flow is from 060°-140° and gradient wind speeds are 25 knots or more, heavy cumulus "build up" activity may occur in mid-winter and cause frequent snow showers, provided the upper level flow is from the west.

Good forecasting rule-of-thumbs:  Mountain wave turbulence is common under this regime.  Consider the high pressure’s trajectory and position relative to the peninsula.  When the high center is directly north of the peninsula and the perpendicular wind component over the Taebaeks is >25 knots, forecast mountain wave turbulence up to 150 nm (250 km) to the lee of the mountain range.

Taegu (Daegu) is well protected from strong surface winds by mountains.  Expect the strongest gusts in this area immediately after a cold frontal passage.  Usually, Taegu's peak winds run 5-10 knots less than those occurring along the west coast of the ROK.

Back to Weather Regimes



5.2.15. Tropical systems.  The typhoon season normally runs from July through October.  Figures 5.2.15.a-e 

indicate the previous storm tracks.  This data is from the Environment of South Korea and Adjacent Sea Areas.

Korea is usually affected by two typhoons a year, although recent data indicates 7 tropical cyclones striking Korea in the past 6 years.  Two-thirds of all typhoons that affect Korea occur in August.  The majority of tropical cyclones that make landfall in Korea are the remnants of storms which first made landfall over central China and then recurve over the West (Yellow) Sea.  Others will recurve through the Korean Straits near Cheju-do and pass between Korea and Japan.  Major hazards for Korea are flash flooding and mud slides.  Topography is a very important influence on rainfall amounts and wind (terrain can funnel winds to create locally higher wind speeds).  In addition, your position relative to the storm's center can determine if you'll receive stronger winds.  The winds are stronger in the right front quadrant of the storm due to both its forward motion and its counterclockwise (cyclonic) flow.


[image: image9.wmf]
Figure 5.2.15.a. June Typhoon Climatology


[image: image10.wmf]
Figure 5.2.15.b. July Typhoon Climatology
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Figure 5.2.15.c. August Typhoon Climatology


[image: image12.wmf]
Figure 5.2.15.d. September Typhoon Climatology


[image: image13.wmf]
Figure 5.2.15.e. October Typhoon Climatology

5.2.15.1. Tropical System Formation.  Tropical systems normally originate in a band between 5° and 10° north latitude.  This band, often called the Near-Equatorial Convergence Zone (NECZ), also known as the monsoon trough, or the Near-Equatorial Tradewind Convergence  (NETWC).  A region of convective activity with a detectable center of cyclonic circulation, called a tropical disturbance, could be the first sign of a tropical depression, tropical storm or typhoon in the making.  Tropical disturbances can be triggered by a tropical wave (formerly called easterly wave) in the monsoon trough or a trough in the westerlies intruding into the tropics from mid-latitudes, such as a shear line, a weak front undergoing frontolysis, or a cold, upper-level trough (tropical upper tropospheric trough or TUTT).

Five conditions must be met before a tropical depression, tropical storm, or typhoon can develop:  

(1) Sea-surface temperature (SST) must be at least 26.5° C (80° F)

(2) A strong Coriolis effect must be present (minimum at 5° latitude, but optimum between 10° to 20° latitude)

(3)  Upper Tropospheric outflow (exhaust) must be present over the storm

(4) A preexisting low-level disturbance must be present

(5) Weak vertical wind shear.  The prime genesis area for the western Pacific normally exists south and east of Guam.

The magnitude and position of the North Pacific High over the western part of the Pacific Ocean determine the tracks of these storms.  The tropical systems move under the ridge and recurve to the north at a weak point or break in the ridge.  After a period of erratic movement during generation, most systems assume a west to northwest track towards the Philippines and Taiwan.  Systems tracking around the western periphery of the North Pacific High recurve northward at a point generally farther to the west.  This directs tropical cyclones toward the East China Sea and the Ryukyu Islands.  They may then move into China and dissipate, recurve to the northeast toward the main islands of Japan, or recurve northward into the West Sea and affect Korea.  During the winter months, tropical cyclones normally recurve to the south and east with little effect on the Ryukyus and none on Japan or Korea.

5.2.15.2. Effect of Tropical Systems on the Korean Peninsula.  The northern part of Korea is not as susceptible to tropical systems as the southern part.  Northern Korea can expect one tropical storm or typhoon every 2-3 years, central Korea can expect one every 1-2 years, and southern Korea can expect an average of two per year.  Climatology shows that although the region is susceptible from June through October, the greatest probability is from 11-20 July and 1-10 September.  Winds are not the biggest threat from tropical systems.  Heavy rains cause flooding and are a major problem for the region.  

If a high is over the East Sea and/or southern Siberia and a typhoon or tropical storm is positioned in the Taiwan area, South Korea records heavy rain showers.   Typhoons that move northeastward, south of Japan, cause light, intermittent precipitation over southern Korea.  When a cyclone tracks to the south of the peninsula, expect 5-7 inches of rain in 24 hours over the southern part of the Republic of Korea.  If the cyclone tracks inland from the southwest coast, expect 7-9 inches of rain in 24 hours over the southern areas.

Obviously, weather conditions depend on the proximity and strength of a typhoon or tropical storm to a location.  If a cyclone passes within 120 miles (200 km), expect initial conditions of scattered to broken low clouds at 4,500-5,000 ft, broken mid clouds at 10,000 ft, and a cirrostratus overcast.  Within 2-4 hours of rain beginning, conditions deteriorate to low stratus-fractus at 500 ft, cumulus/stratocumulus broken at around 3,000 feet and overcast altostratus at less than 10,000 ft and visibility of 1-3 miles (1600-4800m).  Once a cyclone is within 60 miles (100 km), expect IFR conditions (usually 500 ft overcast and 1 mile (1600m) or less in moderate to heavy rain).  Conditions improve as a cyclone moves away.  Orography affects wind speeds; friction reduces the maximum winds of a cyclone coming onshore, while wind speeds are stronger in areas prone to funneling.  Embedded thunderstorms are likely with any cyclone. 

Back to Weather Regimes



5.3  Mesoscale Weather Regimes.  As the name implies, these regimes occur on a relatively small scale.  Most of these regimes are unique to particular regions and usually occur as a result of a larger regime (i.e. Land/Sea Breeze Fronts typically occur under the Bonin High regime).  

Follow these links to Mesoscale Weather Regimes:

Land/Sea Breeze
Freezing Precipitation
Lake Effect Snow
Radiation Fog
Sea Fog
5.3.1. Land/Sea Breeze Fronts.  The land/sea breeze is a tertiary wind flow pattern caused by differential heating and cooling of adjacent land and water masses in the absence of significant circulation gradients. They are most prevalent in the summer under the Bonin High regime, when the land heats rapidly and the land-sea temperature difference is at its maximum.  Land/sea breezes are almost nonexistent from late fall into early spring (winter monsoon) as wind flow from the Siberian High tend to mask all diurnal variations.

Sea breeze fronts only affect areas within 25-30 miles (40-50 km) of the coast.  Due to the terrain in Korea, the sea breeze rarely extends past 10 miles (17 km).  The wind direction is westerly or southwesterly on the west coast and easterly on the east coast.  Generally, the greater the difference in temperature between the land and water, the greater the speed of the land/sea breeze.  Speeds typically average 8-12 knots, with stronger speeds experienced closer to coastal areas and in areas prone to funneling.

In areas of higher terrain near the coastline, the sea breeze produces stratiform or cumuliform cloudiness due to orographic lifting during the day.  At night, elevated coastal topography produces steep temperature gradients which accelerate speeds of the land breeze over coastal waters.

5.3.1.1. Effects on the Korean Peninsula.  Locations more than 30 miles (50 km) inland are generally not affected by the land/sea breeze.  Reduced summer morning visibilities in smoke and haze caused by a nocturnal land breeze from Seoul usually persist in the Kimpo (Gimpo) area until 1100L when the land-sea gradient becomes reversed, and the sea breeze sets up.  Sea breeze fronts trigger afternoon thunderstorms along the windward sides of hills and ridges up to 30 miles (50 km) from the coast.  These thunderstorms are typically stationary or show little movement.  Land breezes can trigger nocturnal thunderstorms a few miles off the coast.  These storms generally fall apart around sunrise, and a middle cloud ceiling and light rain (referred to as "drip rains") may move inland as the sea breeze sets up in the morning.  Kunsan typically sees thunderstorm activity approximately 10nm east of the airfield on sea breeze days.

5.3.1.2. Forecast Techniques.  In order for a land/sea breeze front to form, the following criteria must be met:

	a.  Weak synoptic scale wind flow pattern.

	b.  Land/sea temperature contrast of at least 3.5 Celsius degrees.


Make prediction at 0900L.  Note the wind direction and speed, and determine the maximum temperature at the location of interest.  This information and the following Land/Sea Breeze Checklist are all that is needed to determine the likelihood of land/sea breeze formation.

5.3.1.3.  Land/Sea Breeze Front Checklist.

     1.  Sea surface temperature (SST) near area of interest 



 _________(°C)

     1.  Land temperature (LT) required today (SST + 3.5°C) (Table 5.3.1)

__________(°C)

     2.  Maximum temperature expected today





__________(°C)

     3.  Is temperature favorable?  If the value in step 2 is less than in step 1,

          enter NO.  If it is the same or more, enter YES



_YES/NO_
     4.  Wind direction at 0900L today






_________(deg)

     5.  Is direction favorable?  If it is from sea to land, enter NO.  If it

          is from land to sea or is calm, enter YES




_YES/NO_
     6.  Wind speed at 0900L today






_________(knots)

     7.  Is speed favorable?  If it is more than 9 knots, enter NO.  If it is 9

         knots or less, enter YES







_YES/NO_
     8.  Will a sea breeze pass the station today?  If NO has been answered for any step   

     above, enter NO.  If YES has been answered for steps 3, 5, and 7, enter YES
_YES/NO_
Land Temperatures Required for a Land/Sea Breeze

This table was developed using a monthly mean sea surface temperature plus 3.5 Celsius degrees.  The table does not take into account the daily variations in SST each month.  Temperatures are in degrees Celsius.

	Month
	Southern ROK
	Central ROK
	Northern ROK

	January
	10
	7
	6

	February
	8
	7
	6

	March
	10
	8
	7

	April
	13
	11
	10

	May
	16
	15
	15

	June
	20
	20
	20

	July
	24
	23
	23

	August
	28
	28
	27

	September
	25
	25
	24

	October
	21
	21
	20

	November
	16
	15
	15


Table 5.3.1. Land Temperatures Required for a Land/Sea Breeze (°C)

Back to Mesoscale Weather
5.3.2. Freezing Precipitation.  Freezing precipitation forms when a layer of warm air is trapped between sub-freezing layers of air at the surface and aloft.  The precipitation usually begins as snow in the upper levels of the cloud and melts as it falls through the warm layer.  The droplets are then supercooled as they fall through the cold layer below and re-freeze on contact with the surface.  Generally, the warm layer must be greater than 1,200 feet thick.  This allows sufficient time for the snow to melt, yet the temperature of the droplet remains near freezing.  Any thicker and the drop would reach the surface too warm to re-freeze on contact; any shallower and the snowflakes would not completely melt and would reach the surface as snow or ice pellets.  Additionally, the cold layer at the surface must be around 800 to 1,500 feet AGL.  Any lower and the droplet would not have time to become supercooled and would reach the surface in liquid form; any higher and the droplets would freeze before reaching the surface and fall as mixed rain and snow or ice pellets.

5.3.2.1.  Effects on the Korean Peninsula.  Freezing precipitation is most common in inland areas of northern Korea and is seldom found in extreme southern Korea or along coastal areas.

5.3.2.2. Forecast Techniques.  In order for freezing precipitation to form, a warm layer must be trapped above sub-freezing surface temperatures. The most common scenario for the formation of freezing precipitation is a very cold surface high pressure system in place with a warm frontal system approaching from the south, setting up an overrunning situation.  Warm advection ahead of the warm front causes temperatures above freezing aloft.  Overrunning precipitation breaks out, and precipitation, usually in the form of snow, melts as it falls through the warm layer aloft then re-freezes on contact with the surface where sub-freezing air is trapped.  Although very rare, freezing precipitation can fall along coastal areas, provided the wind flow is off-shore. On-shore flow usually produces temperatures above freezing along coastal areas due to the moderating effects of the large open waters.  When considering the possibility of freezing precipitation, one must take evaporative cooling into account.  If the dew point is below 25°F, freezing precipitation may be the initial type, even if the surface temperature is slightly above freezing.  Precipitation changes over to liquid as the surface dew point temperatures rise.

Back to Mesoscale Weather
5.3.3 Lake-Effect Snow.  Lake-effect mainly affects locations on the west coast of Korea and is generally considered a snow-producing regime.  In fact, lake-effect is sometimes called the "snow machine" because of the copious amounts of snowfall that occur at some locations.

Lake-effect occurs when cold air passes over a warmer (sea or lake water) surface.  The heat and available moisture source causes convection to take place, which is the advected downstream by the localized wind flow.  The ideal scenario is for a low pressure system to be in place generally to the east of the affected location.  The cyclonic flow around the low produces a fetch (cool, dry winds exposed to the warm, moist sea ) that causes a band of showers to form and advect inland.  The resultant weather is instability showers that form in bands and cause large quantities of locally heavy snow.

Good forecasting rules-of-thumb:  

a.  Cold air stratocumulus usually forms 8-12 hours after frontal passage.  

b.  Seoul and points north are only affected by lake-effect snow showers when the gradient flow is due west (250-280o)

c.  The preferred gradient flow for Camp Humphreys is 260o to 300o.
5.3.3.1.  Effect on the Korean Peninsula.  Northern Korea is not affected by lake-effect snow except for areas nearer the coast.  The cloud deck (typically bases 2,000-2,500 feet with tops 6,000-7,000 feet) penetrates further inland to the western posts near the DMZ.  Central ROK is affected by lake-effect snow with a westerly or west-southwesterly fetch.  Areas nearer the coast receive more snowfall (the snow-belt is typically 3-20 miles (5-30 km) wide) with lesser amounts inland past 20 miles (30 km).  Lake-effect snow seldom occurs past 30 miles (50 km) inland.  The cloud deck (typically bases 2,000-2,500 feet with tops 6,000-7,000 feet) penetrates 20-40 miles (30-70 km) to affect all bases and posts in some fashion.  The western portion of southern ROK receives abundant lake-effect snow.  A westerly to northwesterly fetch results in heavy snowfall from along the coast inland to 20 miles (30 km).  The Taegu (Daegu)/Camp Walker area receives the clouds but typically, not the snow showers.

5.3.3.2.  Forecast Techniques.  

Lake-effect snow showers will generally form when the sea surface water temperature is at least 17C° warmer than the air over it at 850mb.  It can be figured by subtracting the 850 mb temperature from the sea surface temperature (SST), i.e., [SST - 850 mb T=17° C or more]; when the temperature difference is 20° C or more, heavy snow is likely.  

Another factor for formation is the presence of convergence or lift.  Lake-effect will form when there is cyclonic circulation on the surface and at 850 mb or when there is anticyclonic circulation on the surface and cyclonic circulation at 850 mb.  Lake-effect generally will not form when there is anticyclonic circulation at 850 mb regardless of what is happening on the surface.  However, neutral flow (neither cyclonic or anticyclonic) at either level is still capable of supporting the lake-effect process.  

The fetch, or winds exposed to the lake surface, is important in determining how far the downwind end of the instability showers will reach.  In general, the fetch follows the gradient winds and must be at least 20 knots to keep the convective process alive (mixing).  

Lake-effect best sets up when a slow moving 500 mb low is northeast of north Korea and spins off a series of short-waves around its center.  Showers usually begin 8-12 hours after a frontal passage.  

An 850mb wind speed of 20 knots or more with a direction of 280°-330° is needed to support lake-effect snow.  A more northerly direction cuts the precipitation off or keeps precipitation out to sea.  The key here is a large water fetch, which allows the lowest layers of the atmosphere to become warmer and unstable.  

Lake effect snow shower activity will be nearly continuous, producing prevailing conditions of 2,000 ft ceilings and 1-2 miles (1600-3200 m) visibility.  During 700mb or 500mb trough passages, ceiling and visibility will frequently fall below 500/1 (1600m) and as low as 100/¼ (400m).  Less intense systems produce ceiling and visibility of around 3,000/7 (9999m) with intermittent conditions of 500/1 (1600m).

Thickness and Temperature Parameters for Snow Versus Rain with Lake-Effect:

	November and December:  SFC-500 mb thickness: 528dm for all snow with an 850mb temperature of -8C, 528dm-532dm for mixed, above 532dm for all rain.  

Note:  The more northerly the 850 mb flow, the higher the rain/snow thickness threshold may be.



	January:  SFC-500 mb thickness: 532dm for all snow with an 850mb temperature of -5C, 532dm-536dm for mixed.  


Back to Mesoscale Weather
5.3.4. Radiation Fog.  Radiation fog is a problem common to all locations on the Korean peninsula.  Radiation fog forms when a low-level inversion is present, with low-level moisture, radiational cooling, and weak winds.

5.3.4.1.  Effects on the Korean Peninsula. During spring and fall, fog forms when a migrating high lingers over the peninsula for more than 24 hours.  If a surface high exists over Korea or an 850 mb high is near Shanghai with a ridge extending northeastward over Korea, with clear skies or thin high clouds, and a temperature-dew point spread of 1°-2° C, expect valley fog to form after sunrise and drift over Camp Casey with visibilities less than ½ mi.  Expect fog to dissipate within 3 hours after onset.  Fog often occurs the second night after a precipitating frontal passage, especially in spring and fall.  Most dense fog occurs around sunrise with surface winds 090°-120° and 5 knots or less.  Although these are downslope winds at most locations (normally inhibit fog formation), fog occurs because of the abundant rice paddies and ponds near many of the airfields.  Moisture advection dominates the adiabatic warming.  The west coast of the peninsula experiences fog 22% of the year as compared to only 7% on the east coast and 10% on the south coast.  Fog occurrence peaks at 38% in July.  Thick, low stratus with drizzle (100- to 300-ft ceilings and 1/8 (200m) to ½ mile (800m) visibility) frequently forms on spring mornings when the preceding day is warm (70° F or greater), has strong southwesterly winds which diminish at night, and is dusty or hazy.  The night is usually clear.

5.3.4.2.  Forecast Techniques.  Look for constant or increasing dew point temperature with height in the lower 200-500 feet (mixing will increase the surface dew point).  Radiational cooling will drop the air temperature to equal or nearly equal the dew point under clear skies or thin cirriform cloud cover.  Winds < 7 knots will help mix the moisture trapped below the inversion, down to the surface.  Fog depth depends on the height of the inversion and the amount of turbulent mixing.  Calm winds produce zero turbulent mixing, and fog is shallow (only a few feet thick).  Winds 3-7 knots produce ideal turbulent mixing, and fog will be thick enough to greatly reduce visibilities.  A tool that works at several locations is the fog stability index (FSI).

Fog Stability Index (FSI) -The fog stability index is a formula that uses surface and 850mb factors to determine stability.  

FSI = 4Ts – 2(T850 + Td s) + W850
Where:


Ts  = Surface temperature in oC

T850 = 850mb temperature in oC

Tds = Surface dew point in oC

W850 = 850mb wind speed in knots

In general, the lower the index, the greater the likelihood of fog:

If FSI <30, then high probability of fog

If FSI >55, then low probability of fog

General Rules-of-Thumb for Forecasting Fog at Specific Locations in Korea:

The following pertain mainly to Taegu (Camp Walker area), but could be of help in other locations:

	In winter, if you have to scrape ice off your windshield in the morning, expect Taegu's (Camp Walker) visibility to go below 1 mile (1600m) about the time the frost begins to melt.  The heavier the frost, the denser the fog.

	In winter, if there is a small difference between maximum and minimum temperatures on the same day and a steady decrease in the temperature dew point spread, forecast fog with minimum visibilities between 0700L and 1030L.

	During the winter, for 1 or 2 days after frontal passage, Camp Walker almost never goes down in fog.  The stronger the northwest winds, the longer the visibility remains above minimums.

	If fog has already formed when a high pressure system is centered over the eastern half of the West Sea, or over the ROK itself, Camp Walker visibilities improve very slowly.  The visibility usually stays at or below 3 miles  (4800 m) until the 1100-1200L time frame, with the maximum visibilities for the day of only 4-5 miles (6000-8000 m) in haze.


The following pertain mainly to Osan, but could be of help in other locations:

	Fog often occurs the second night after a precipitating frontal passage during fall and spring.

	Ground fog occurs most frequently with temperature-dew point spreads of 2° or less and with temperatures above 26° F.

	With relatively thick fog and clear sky above, a stratus layer forms around 500 ft about 2 hours after sunrise.  This deck lifts to 1,000 ft and becomes scattered over the following 2 hours.

	At midnight, if the surface wind speed is less than 5 knots, the 2000-ft wind speed is less than 15 knots, the temperature is above 28° F, and the dew point depression is less than 6° F, forecast fog at Osan. 
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5.3.5. Sea Fog and Stratus.  Sea fog is probably the hardest type of fog to forecast.  It forms over the West Sea from late March through August, with maximum occurrences in June and July.  Once formed, sea fog pushes onshore with sea breezes and can extend inland a considerable distance (up to 5-10 miles (8-17 km)).  It can last for a few days or for just a few hours.  Regardless of the duration, sea fog impairs mission capability, with southwest coastal regions impacted most.

5.3.5.1. Effects on the Korean peninsula.  Sea fog that advects off the West Sea generally does not penetrate far enough inland to affect operations at inland bases.  Usually the fog is confined to locations within 5-10 miles (8-16 km) of the coast. From the Koon-Ni to Inchon area southward, sea fog tends to dissipate earlier each day with the progression of spring.

5.3.5.2. Forecast Techniques.  The key to forecasting sea fog is to locate colder pockets of water and determine the air temperature, dew point, and low-level wind flow over the surface of open waters.  If the surface dew point is equal to or higher than the sea-surface temperature, sea fog is likely.  Once sea fog has developed off-shore, use the techniques for forecasting a sea breeze to determine when or if the fog will advect inland and affect your area of interest.  Usually, the sea breeze kicks in by late morning to early afternoon and a stratus deck around 700 feet moves in and thickens.  Visibility drops below a mile (1600 m)with 300 to 400-foot ceilings by mid-afternoon.  This condition persists into the evening until a land breeze develops, which moves the fog and stratus off-shore.  Early morning radiation fog redevelops, and the cycle repeats itself the next day.

Back to Mesoscale Weather
CHAPTER 6 DMZ Area Climatologies.
6.1.  Paradrop Climatology.  Shows the number of days that favorable conditions can be expected for paradrop operations.  Favorable conditions are ceilings greater than 1250 ft, visibility greater than 2.5 mi, and surface winds less than 13 knots.  The ceiling and visibility criteria are most likely to be a limiting factor in the morning while the 13 knot wind criteria is most likely to occur in the afternoon.

Camp Casey Area Paradrop Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	16
	13
	15
	13
	15
	19
	11
	12
	11
	12
	16
	13

	03-05L 
	18
	17
	20
	19
	17
	15
	15
	16
	15
	16
	18
	19

	06-08L 
	23
	20
	24
	22
	22
	19
	19
	22
	20
	20
	19
	22

	09-11L 
	23
	21
	25
	24
	25
	24
	23
	26
	25
	24
	22
	22

	12-14L 
	23
	22
	25
	23
	24
	25
	24
	26
	24
	25
	22
	23

	15-17L 
	22
	21
	23
	20
	22
	24
	23
	25
	23
	23
	21
	22

	18-20L 
	22
	20
	22
	21
	23
	23
	21
	22
	21
	23
	20
	22

	21-23L 
	14
	14
	14
	15
	19
	16
	12
	14
	13
	16
	15
	12


Kaesong Area Paradrop Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	27
	24
	27
	27
	28
	26
	26
	28
	28
	28
	27
	26

	03-05L 
	27
	24
	27
	27
	27
	26
	24
	25
	26
	28
	26
	26

	06-08L 
	28
	24
	27
	25
	24
	21
	19
	22
	25
	27
	26
	27

	09-11L 
	27
	24
	27
	25
	26
	23
	23
	25
	26
	27
	26
	28

	12-14L 
	26
	24
	27
	25
	27
	25
	25
	27
	27
	28
	26
	26

	15-17L 
	27
	24
	26
	25
	26
	26
	25
	28
	27
	29
	26
	27

	18-20L 
	28
	25
	27
	25
	26
	26
	26
	28
	28
	29
	27
	28

	21-23L 
	28
	25
	27
	27
	28
	28
	27
	29
	28
	29
	28
	28


Keojin Area Paradrop Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	23
	23
	27
	23
	24
	22
	25
	25
	25
	28
	27
	28

	03-05L 
	23
	23
	28
	23
	24
	21
	25
	24
	25
	27
	26
	28

	06-08L 
	23
	24
	28
	23
	23
	21
	26
	24
	24
	28
	26
	29

	09-11L 
	24
	24
	27
	22
	24
	22
	26
	25
	24
	27
	25
	28

	12-14L 
	22
	25
	25
	20
	23
	22
	27
	25
	24
	26
	24
	28

	15-17L 
	21
	23
	26
	21
	22
	23
	26
	25
	24
	26
	25
	27

	18-20L 
	21
	23
	28
	23
	24
	22
	27
	25
	24
	26
	23
	28

	21-23L 
	22
	23
	27
	24
	24
	22
	26
	25
	23
	27
	26
	28


Maesan-ri Area Paradrop Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	28
	27
	28
	26
	26
	23
	24
	25
	23
	24
	24
	27

	03-05L 
	27
	26
	27
	24
	24
	20
	21
	21
	17
	18
	20
	26

	06-08L 
	26
	25
	25
	22
	20
	14
	16
	18
	13
	15
	20
	25

	09-11L 
	25
	25
	27
	26
	26
	22
	23
	25
	22
	25
	22
	25

	12-14L 
	28
	26
	28
	26
	26
	23
	26
	26
	24
	28
	26
	29

	15-17L 
	28
	27
	28
	26
	27
	24
	26
	27
	25
	29
	26
	30

	18-20L 
	28
	27
	28
	26
	28
	24
	26
	27
	25
	27
	26
	29

	21-23L 
	28
	27
	29
	26
	27
	24
	25
	26
	24
	26
	26
	29


Pyorip-San Area Paradrop Operations 

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	22
	23
	25
	22
	23
	22
	21
	22
	24
	26
	24
	28

	03-05L 
	23
	24
	26
	22
	23
	21
	19
	21
	23
	26
	23
	28

	06-08L 
	24
	24
	26
	23
	22
	21
	18
	21
	22
	26
	25
	28

	09-11L 
	24
	23
	26
	22
	22
	23
	19
	20
	23
	27
	24
	28

	12-14L 
	23
	23
	26
	23
	24
	23
	20
	24
	23
	27
	23
	28

	15-17L 
	22
	24
	25
	23
	23
	24
	22
	24
	23
	26
	24
	28

	18-20L 
	22
	22
	25
	24
	23
	24
	21
	24
	24
	26
	25
	28

	21-23L 
	23
	22
	25
	23
	24
	23
	22
	23
	23
	26
	24
	28


Taesong-San Area Paradrop Operations 

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	12
	12
	17
	14
	17
	16
	12
	13
	17
	20
	15
	16

	03-05L 
	9
	12
	16
	16
	15
	15
	11
	12
	17
	19
	14
	14

	06-08L 
	12
	13
	18
	19
	18
	16
	12
	13
	17
	21
	16
	17

	09-11L 
	12
	15
	20
	18
	18
	17
	12
	10
	17
	22
	17
	19

	12-14L 
	15
	17
	22
	19
	18
	16
	13
	13
	17
	24
	19
	20

	15-17L 
	15
	18
	22
	19
	19
	18
	15
	14
	18
	23
	19
	20

	18-20L 
	14
	16
	22
	18
	20
	18
	15
	16
	18
	23
	18
	16

	21-23L 
	13
	13
	18
	16
	17
	17
	13
	15
	18
	22
	13
	18


Yeongdong-ri Area Paradrop Operations 

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	03-05L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	06-08L 
	24
	20
	21
	22
	23
	17
	16
	19
	21
	22
	21
	22

	09-11L 
	23
	19
	23
	21
	23
	22
	22
	24
	23
	24
	22
	20

	12-14L 
	22
	21
	21
	22
	22
	22
	23
	24
	22
	24
	22
	22

	15-17L 
	17
	16
	19
	17
	17
	19
	19
	20
	19
	21
	18
	16

	18-20L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	21-23L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


6.2.  Climatology for Chemical Operations.  The criteria listed for chemical operations are surface winds between 4-10 kts, temperature 33-89(F, and no precipitation present.  The optimum effectiveness of any particular agent could vary from this.  The reason that the limitations are so great in the early morning is due to the light winds. After all, Korea is known as the "Land of the Morning Calm."  The afternoon is a more favorable time for the employment of chemical agents.
Camp Casey Area Chemical Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	0
	2
	3
	2
	2
	6
	3
	2
	2
	2
	2
	1

	03-05L 
	0
	1
	3
	2
	2
	2
	3
	2
	3
	2
	2
	1

	06-08L 
	1
	1
	4
	8
	8
	7
	6
	6
	6
	5
	4
	1

	09-11L 
	1
	5
	14
	16
	17
	16
	14
	14
	13
	13
	10
	4

	12-14L 
	6
	11
	20
	18
	20
	19
	16
	17
	17
	18
	15
	9

	15-17L 
	7
	11
	19
	17
	19
	20
	17
	17
	16
	17
	14
	10

	18-20L 
	1
	6
	16
	16
	18
	16
	13
	11
	7
	8
	7
	3

	21-23L 
	1
	2
	4
	6
	6
	7
	4
	3
	4
	3
	3
	1


Kaesong Area Chemical Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	0
	1
	4
	6
	6
	5
	6
	7
	6
	6
	4
	1

	03-05L 
	0
	1
	3
	4
	5
	4
	5
	6
	5
	5
	4
	1

	06-08L 
	0
	1
	2
	5
	4
	5
	5
	7
	5
	6
	4
	1

	09-11L 
	1
	1
	4
	7
	9
	8
	8
	10
	8
	7
	4
	1

	12-14L 
	2
	5
	13
	14
	15
	12
	12
	13
	13
	13
	10
	4

	15-17L 
	5
	10
	16
	16
	18
	17
	15
	16
	16
	17
	13
	8

	18-20L 
	3
	7
	17
	18
	18
	18
	16
	16
	17
	17
	10
	4

	21-23L 
	1
	2
	10
	13
	13
	10
	10
	10
	9
	11
	6
	2


Keojin Area Chemical Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	5
	7
	18
	18
	18
	17
	18
	20
	17
	21
	17
	13

	03-05L 
	4
	6
	16
	17
	19
	14
	17
	18
	17
	21
	17
	12

	06-08L 
	4
	6
	18
	18
	15
	14
	18
	16
	18
	22
	18
	13

	09-11L 
	7
	11
	19
	15
	18
	16
	19
	19
	17
	19
	19
	16

	12-14L 
	11
	13
	18
	14
	19
	17
	19
	20
	16
	20
	17
	19

	15-17L 
	11
	13
	18
	16
	19
	18
	21
	19
	19
	20
	17
	18

	18-20L 
	7
	10
	21
	19
	19
	18
	21
	18
	18
	20
	16
	16

	21-23L 
	5
	8
	18
	18
	19
	17
	19
	20
	18
	21
	18
	13


Maesan-ri Area Chemical Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	1
	2
	8
	11
	12
	10
	10
	11
	8
	7
	4
	2

	03-05L 
	1
	1
	5
	7
	9
	7
	9
	11
	6
	6
	5
	1

	06-08L 
	1
	1
	5
	6
	7
	6
	9
	12
	6
	6
	5
	1

	09-11L 
	2
	5
	16
	17
	17
	12
	19
	18
	12
	11
	7
	3

	12-14L 
	8
	16
	24
	23
	23
	19
	21
	21
	20
	22
	18
	11

	15-17L 
	11
	18
	24
	23
	24
	20
	23
	22
	20
	23
	19
	14

	18-20L 
	4
	9
	21
	22
	23
	19
	20
	18
	14
	15
	12
	6

	21-23L 
	1
	3
	13
	15
	16
	13
	13
	12
	9
	8
	7
	3


Pyorip-San Area Chemical Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	2
	4
	15
	19
	23
	20
	18
	23
	21
	25
	16
	7

	03-05L 
	2
	3
	14
	19
	21
	20
	16
	22
	21
	24
	16
	7

	06-08L 
	1
	3
	13
	20
	19
	20
	18
	22
	20
	23
	15
	6

	09-11L 
	2
	5
	20
	21
	21
	21
	18
	19
	20
	24
	17
	10

	12-14L 
	7
	10
	24
	22
	22
	23
	21
	24
	22
	24
	19
	14

	15-17L 
	7
	11
	23
	21
	23
	22
	22
	25
	21
	24
	20
	13

	18-20L 
	3
	7
	21
	21
	21
	22
	20
	23
	21
	24
	18
	10

	21-23L 
	2
	4
	17
	20
	22
	20
	19
	23
	21
	25
	16
	9


Taesong-San Area Chemical Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	0
	1
	3
	10
	13
	16
	13
	13
	17
	16
	6
	0

	03-05L 
	0
	0
	3
	11
	14
	15
	12
	13
	17
	15
	5
	0

	06-08L 
	0
	0
	3
	13
	17
	16
	14
	13
	17
	15
	5
	0

	09-11L 
	0
	2
	7
	17
	18
	18
	15
	12
	17
	19
	9
	2

	12-14L 
	0
	3
	13
	20
	19
	20
	18
	20
	19
	23
	12
	3

	15-17L 
	0
	3
	12
	18
	19
	21
	21
	21
	21
	23
	12
	3

	18-20L 
	0
	1
	10
	16
	18
	21
	19
	19
	20
	22
	9
	0

	21-23L 
	0
	0
	4
	13
	16
	17
	15
	17
	19
	18
	6
	0


Yeongdong-ri Area Chemical Operations

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	03-05L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	06-08L 
	1
	0
	2
	7
	8
	6
	6
	6
	4
	3
	2
	1

	09-11L 
	2
	3
	11
	14
	17
	15
	13
	14
	13
	12
	8
	3

	12-14L 
	5
	8
	17
	17
	19
	17
	17
	16
	16
	16
	14
	7

	15-17L 
	6
	8
	15
	15
	15
	16
	14
	14
	13
	14
	12
	6

	18-20L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	21-23L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


6.3.  High-Level Bombing Climatology.  Favorable criteria are sky cover less than 2/8 coverage (scattered or mostly sunny skies) and visibility greater than 2.5 miles.  The tables indicates that high-level bombing would be affected by weather the greatest in July during the rainy season.  In the morning hours, low visibility would have the greatest effect, while clouds would have the greatest effect in the afternoon and early evening.

Camp Casey Area High-Level Bombing

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	16
	14
	15
	13
	15
	19
	11
	12
	11
	13
	16
	13

	03-05L 
	18
	17
	20
	20
	18
	15
	16
	16
	15
	16
	18
	19

	06-08L 
	23
	20
	24
	22
	21
	19
	20
	22
	20
	20
	19
	22

	09-11L 
	23
	21
	25
	24
	25
	24
	24
	27
	25
	24
	22
	22

	12-14L 
	24
	23
	26
	25
	25
	25
	25
	27
	25
	25
	23
	24

	15-17L 
	23
	22
	25
	23
	24
	24
	24
	26
	23
	24
	21
	22

	18-20L 
	22
	21
	22
	22
	24
	22
	21
	23
	21
	23
	20
	22

	21-23L 
	15
	14
	14
	15
	20
	16
	12
	14
	13
	16
	15
	13


Kaesong Area High-Level Bombing

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	21
	19
	19
	18
	19
	15
	13
	16
	18
	20
	19
	20

	03-05L 
	21
	18
	18
	18
	17
	14
	11
	14
	17
	21
	19
	19

	06-08L 
	22
	18
	17
	15
	13
	10
	10
	11
	16
	19
	20
	20

	09-11L 
	21
	18
	16
	15
	14
	12
	11
	13
	15
	19
	18
	20

	12-14L 
	19
	16
	15
	13
	13
	10
	9
	11
	13
	16
	18
	19

	15-17L 
	20
	16
	14
	13
	14
	11
	9
	10
	12
	17
	17
	19

	18-20L 
	21
	18
	16
	14
	15
	13
	11
	14
	15
	18
	18
	21

	21-23L 
	23
	20
	20
	19
	19
	15
	14
	17
	19
	22
	21
	22


Keojin Area High-Level Bombing

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	23
	23
	23
	18
	20
	15
	18
	20
	18
	23
	23
	27

	03-05L 
	22
	24
	24
	20
	20
	15
	18
	19
	19
	24
	22
	27

	06-08L 
	22
	23
	23
	19
	17
	14
	18
	17
	19
	23
	23
	28

	09-11L 
	21
	23
	22
	19
	18
	16
	18
	18
	18
	22
	21
	26

	12-14L 
	21
	21
	21
	19
	18
	15
	17
	17
	18
	21
	21
	26

	15-17L 
	20
	21
	23
	19
	18
	16
	17
	18
	17
	21
	21
	26

	18-20L 
	21
	21
	24
	18
	18
	16
	17
	19
	17
	21
	18
	26

	21-23L 
	22
	24
	24
	19
	20
	15
	18
	20
	17
	22
	22
	27


Maesan-ri Area High-Level Bombing

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	23
	23
	24
	22
	22
	19
	18
	19
	18
	20
	19
	25

	03-05L 
	24
	23
	22
	20
	19
	16
	16
	16
	13
	15
	16
	23

	06-08L 
	22
	22
	22
	19
	17
	10
	12
	13
	9
	12
	16
	22

	09-11L 
	21
	21
	23
	21
	22
	17
	16
	18
	17
	21
	19
	22

	12-14L 
	22
	22
	24
	22
	21
	17
	18
	19
	18
	23
	22
	25

	15-17L 
	23
	23
	25
	23
	21
	19
	19
	20
	19
	23
	22
	26

	18-20L 
	23
	23
	25
	22
	23
	19
	21
	20
	20
	22
	22
	26

	21-23L 
	25
	24
	25
	22
	22
	19
	20
	21
	20
	22
	22
	26


Pyorip-San Area High-Level Bombing

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	21
	22
	21
	20
	19
	18
	16
	18
	19
	22
	22
	26

	03-05L 
	21
	22
	22
	19
	18
	16
	15
	18
	19
	21
	21
	26

	06-08L 
	22
	22
	24
	19
	18
	17
	14
	18
	19
	22
	23
	27

	09-11L 
	21
	22
	22
	17
	17
	19
	13
	16
	17
	22
	22
	26

	12-14L 
	19
	20
	21
	18
	17
	18
	14
	17
	17
	21
	22
	25

	15-17L 
	20
	20
	21
	18
	17
	18
	16
	18
	18
	20
	21
	25

	18-20L 
	19
	21
	22
	19
	18
	18
	16
	18
	18
	21
	21
	25

	21-23L 
	21
	23
	24
	19
	20
	17
	17
	18
	19
	21
	22
	26


Taesong-San Area High-Level Bombing

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	18
	20
	21
	19
	18
	15
	12
	11
	16
	21
	17
	22

	03-05L 
	18
	19
	21
	19
	19
	14
	10
	10
	16
	20
	17
	21

	06-08L 
	18
	21
	21
	18
	18
	13
	11
	11
	15
	21
	19
	22

	09-11L 
	18
	19
	21
	17
	16
	14
	8
	8
	14
	20
	19
	23

	12-14L 
	19
	19
	20
	18
	16
	13
	8
	8
	15
	19
	19
	22

	15-17L 
	18
	19
	22
	17
	16
	13
	9
	10
	16
	19
	18
	21

	18-20L 
	18
	20
	22
	18
	18
	14
	10
	11
	14
	20
	18
	19

	21-23L 
	19
	21
	22
	19
	19
	15
	11
	12
	16
	19
	15
	22


Yeongdong-ri Area High-Level Bombing

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	03-05L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	06-08L 
	24
	22
	21
	22
	23
	17
	18
	20
	21
	22
	21
	22

	09-11L 
	23
	19
	23
	21
	24
	22
	24
	25
	24
	25
	22
	20

	12-14L 
	23
	21
	22
	23
	23
	22
	24
	25
	22
	25
	22
	22

	15-17L 
	18
	16
	20
	19
	18
	19
	20
	20
	19
	21
	18
	17

	18-20L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	21-23L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


6.4.  Ceiling/Visibility Climatology.  Indicates that the worst flying weather occurs in July.  The tables also indicate that the worst flying weather occurs in the morning from 0600-0800L.  The Air Force Combat Climatology Center (AFCCC) prepared data in this section.  The data was received 20 November 2001.  

6.4.1  Percentage of time ceiling is less than 700 feet and/or visibility is less than 1 mile.

Camp Casey Area (LT 700/1)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	17
	16
	17
	14
	16
	27
	14
	14
	11
	13
	18
	15

	03-05L 
	21
	20
	22
	22
	20
	19
	21
	21
	18
	19
	21
	22

	06-08L 
	25
	22
	25
	24
	25
	25
	24
	26
	22
	22
	21
	24

	09-11L 
	24
	22
	26
	25
	26
	26
	26
	28
	26
	25
	24
	24

	12-14L 
	25
	23
	27
	25
	26
	26
	26
	28
	25
	26
	23
	25

	15-17L 
	24
	22
	25
	24
	25
	25
	25
	26
	24
	24
	22
	23

	18-20L 
	23
	21
	24
	23
	25
	24
	23
	23
	22
	23
	21
	24

	21-23L 
	16
	15
	15
	16
	21
	18
	13
	15
	13
	18
	16
	14


Kaesong Area (LT 700/1)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	28
	25
	28
	28
	28
	26
	27
	28
	28
	29
	28
	27

	03-05L 
	28
	25
	27
	27
	28
	26
	26
	26
	27
	28
	26
	27

	06-08L 
	28
	25
	27
	26
	25
	22
	21
	23
	25
	27
	27
	27

	09-11L 
	28
	25
	27
	26
	27
	25
	24
	26
	26
	27
	26
	28

	12-14L 
	28
	26
	28
	27
	28
	26
	26
	28
	27
	28
	27
	27

	15-17L 
	29
	27
	29
	28
	29
	27
	27
	29
	28
	29
	28
	28

	18-20L 
	29
	27
	29
	28
	29
	27
	27
	29
	28
	29
	28
	29

	21-23L 
	29
	26
	29
	28
	29
	27
	28
	29
	28
	29
	28
	28


Keojin Area (LT 700/1)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	22
	24
	27
	23
	24
	23
	28
	27
	23
	23
	22
	23

	03-05L 
	22
	22
	27
	22
	23
	23
	28
	27
	24
	22
	21
	23

	06-08L 
	24
	25
	28
	23
	24
	23
	29
	27
	25
	25
	24
	27

	09-11L 
	23
	26
	28
	24
	25
	25
	29
	27
	25
	26
	24
	26

	12-14L 
	22
	25
	28
	26
	25
	23
	30
	27
	25
	27
	24
	26

	15-17L 
	23
	26
	29
	26
	26
	24
	29
	27
	25
	26
	25
	25

	18-20L 
	23
	25
	28
	26
	26
	24
	29
	26
	25
	25
	21
	24

	21-23L 
	22
	23
	27
	25
	25
	24
	29
	27
	23
	23
	23
	22


Maesan-ri Area (LT 700/1)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	22
	19
	24
	22
	23
	25
	29
	26
	21
	22
	21
	21

	03-05L 
	20
	19
	24
	22
	23
	24
	27
	25
	19
	18
	18
	21

	06-08L 
	22
	22
	25
	23
	25
	23
	27
	24
	17
	17
	19
	22

	09-11L 
	23
	22
	27
	25
	27
	25
	29
	28
	24
	26
	22
	23

	12-14L 
	25
	23
	28
	25
	27
	25
	30
	28
	24
	25
	24
	24

	15-17L 
	25
	23
	28
	26
	27
	25
	30
	28
	24
	25
	23
	23

	18-20L 
	24
	21
	27
	25
	27
	25
	30
	28
	24
	23
	22
	22

	21-23L 
	23
	21
	26
	23
	24
	25
	29
	27
	21
	21
	20
	21


Pyorip-San Area (LT 700/1)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	20
	21
	23
	20
	20
	22
	22
	23
	18
	19
	19
	22

	03-05L 
	20
	20
	22
	19
	20
	21
	21
	22
	17
	17
	18
	22

	06-08L 
	22
	23
	26
	23
	22
	22
	22
	24
	22
	22
	22
	25

	09-11L 
	23
	22
	25
	23
	22
	25
	23
	23
	22
	24
	22
	24

	12-14L 
	22
	23
	28
	25
	23
	25
	23
	27
	23
	26
	23
	25

	15-17L 
	24
	24
	28
	24
	24
	25
	25
	27
	23
	26
	24
	26

	18-20L 
	22
	22
	27
	22
	23
	24
	23
	26
	21
	22
	21
	24

	21-23L 
	20
	21
	25
	21
	21
	23
	22
	24
	19
	20
	21
	22


Taesong-San Area (LT 700/1)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	16
	17
	21
	18
	17
	18
	17
	13
	14
	15
	15
	15

	03-05L 
	14
	16
	21
	17
	17
	16
	14
	13
	13
	12
	13
	12

	06-08L 
	16
	19
	22
	20
	20
	18
	16
	15
	16
	18
	18
	18

	09-11L 
	17
	19
	23
	21
	20
	20
	15
	15
	18
	21
	17
	18

	12-14L 
	18
	21
	23
	23
	20
	20
	17
	21
	20
	24
	19
	21

	15-17L 
	19
	21
	24
	23
	21
	21
	19
	21
	21
	23
	19
	20

	18-20L 
	17
	20
	24
	22
	21
	20
	18
	21
	19
	21
	17
	15

	21-23L 
	16
	19
	22
	20
	18
	19
	17
	18
	15
	18
	14
	17


Yeongdong-ri Area (LT 700/1)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	03-05L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	06-08L 
	24
	19
	21
	24
	23
	21
	20
	23
	22
	23
	22
	23

	09-11L 
	24
	20
	23
	22
	24
	25
	25
	26
	24
	25
	23
	22

	12-14L 
	23
	21
	22
	23
	24
	24
	25
	25
	22
	25
	22
	23

	15-17L 
	17
	16
	20
	19
	19
	20
	21
	20
	19
	21
	19
	17

	18-20L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	21-23L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


6.4.2.  Percentage of time ceiling is less than 3000 feet and/or visibility is less than 3 miles.

Camp Casey Area (LT 3000/3)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	4
	5
	3
	2
	4
	12
	6
	5
	3
	4
	6
	5

	03-05L 
	6
	5
	6
	7
	9
	10
	15
	12
	9
	9
	9
	7

	06-08L 
	9
	8
	10
	9
	11
	13
	16
	15
	12
	12
	9
	9

	09-11L 
	9
	8
	9
	8
	8
	10
	14
	11
	8
	9
	8
	9

	12-14L 
	5
	4
	5
	4
	4
	6
	10
	7
	3
	2
	4
	6

	15-17L 
	4
	3
	4
	3
	3
	5
	8
	6
	2
	1
	2
	4

	18-20L 
	4
	2
	3
	2
	3
	3
	6
	4
	2
	2
	3
	3

	21-23L 
	3
	3
	2
	2
	4
	5
	5
	4
	1
	3
	3
	3


Kaesong Area (LT 3000/3)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	6
	5
	6
	8
	9
	11
	17
	13
	7
	6
	8
	7

	03-05L 
	6
	5
	7
	9
	10
	13
	20
	16
	9
	7
	8
	8

	06-08L 
	7
	6
	9
	11
	12
	16
	22
	19
	10
	8
	8
	8

	09-11L 
	7
	7
	9
	10
	12
	14
	21
	17
	10
	8
	10
	9

	12-14L 
	6
	6
	8
	9
	10
	13
	21
	18
	10
	8
	8
	7

	15-17L 
	6
	6
	9
	8
	10
	13
	20
	18
	11
	8
	8
	7

	18-20L 
	6
	5
	7
	7
	8
	9
	15
	13
	7
	5
	8
	7

	21-23L 
	6
	4
	6
	6
	8
	10
	16
	11
	6
	6
	7
	7


Keojin Area (LT 3000/3)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	3
	2
	2
	4
	6
	12
	9
	7
	3
	1
	2
	1

	03-05L 
	2
	2
	2
	5
	9
	13
	10
	8
	3
	1
	2
	1

	06-08L 
	3
	3
	3
	5
	8
	13
	11
	9
	4
	2
	3
	1

	09-11L 
	2
	3
	4
	5
	8
	12
	10
	8
	4
	2
	2
	2

	12-14L 
	3
	3
	3
	5
	8
	12
	9
	8
	4
	2
	3
	2

	15-17L 
	3
	4
	4
	5
	7
	11
	8
	8
	4
	2
	3
	1

	18-20L 
	3
	3
	3
	5
	6
	11
	8
	7
	4
	2
	2
	2

	21-23L 
	3
	3
	3
	4
	5
	11
	8
	7
	3
	1
	2
	2


Maesan-ri Area (LT 3000/3)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	3
	3
	5
	4
	7
	7
	11
	10
	10
	11
	9
	7

	03-05L 
	5
	4
	7
	7
	13
	14
	17
	15
	15
	15
	10
	9

	06-08L 
	8
	9
	13
	10
	17
	17
	21
	20
	18
	20
	14
	11

	09-11L 
	8
	8
	11
	9
	12
	13
	19
	16
	16
	18
	14
	10

	12-14L 
	6
	3
	5
	3
	6
	6
	10
	10
	4
	4
	6
	7

	15-17L 
	4
	3
	4
	3
	6
	5
	10
	9
	3
	2
	4
	4

	18-20L 
	3
	2
	4
	3
	6
	5
	9
	8
	3
	3
	5
	4

	21-23L 
	3
	2
	4
	3
	5
	4
	8
	7
	5
	5
	6
	6


Pyorip-San Area (LT 3000/3)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	2
	2
	3
	5
	6
	8
	11
	9
	3
	2
	3
	2

	03-05L 
	1
	2
	3
	5
	7
	10
	14
	11
	3
	2
	3
	1

	06-08L 
	2
	4
	5
	7
	10
	11
	19
	14
	5
	3
	3
	2

	09-11L 
	3
	5
	4
	6
	8
	10
	18
	10
	5
	3
	4
	3

	12-14L 
	3
	4
	3
	4
	7
	6
	14
	8
	2
	2
	4
	2

	15-17L 
	3
	3
	3
	4
	6
	6
	13
	7
	2
	1
	3
	2

	18-20L 
	2
	3
	4
	3
	5
	6
	11
	8
	2
	2
	3
	2

	21-23L 
	2
	3
	4
	4
	5
	7
	11
	8
	2
	2
	3
	1


Taesong-San Area (LT 3000/3)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	11
	9
	8
	8
	10
	14
	22
	20
	10
	8
	11
	12

	03-05L 
	11
	10
	8
	8
	11
	14
	22
	20
	10
	8
	11
	12

	06-08L 
	11
	11
	11
	10
	12
	14
	25
	20
	11
	9
	13
	13

	09-11L 
	11
	11
	10
	9
	13
	15
	24
	19
	11
	9
	12
	11

	12-14L 
	9
	10
	9
	10
	12
	16
	25
	25
	12
	9
	12
	11

	15-17L 
	9
	10
	9
	11
	12
	15
	24
	24
	11
	10
	10
	11

	18-20L 
	9
	8
	9
	10
	12
	14
	23
	21
	11
	8
	12
	8

	21-23L 
	10
	8
	8
	8
	10
	13
	22
	20
	10
	8
	11
	10


Yeongdong-ri Area (LT 3000/3)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	03-05L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	06-08L 
	5
	4
	6
	7
	7
	12
	15
	12
	8
	7
	6
	6

	09-11L 
	6
	5
	6
	6
	5
	10
	14
	12
	5
	5
	4
	7

	12-14L 
	4
	4
	4
	5
	4
	6
	11
	8
	3
	2
	2
	5

	15-17L 
	2
	2
	4
	3
	3
	4
	7
	5
	2
	1
	1
	2

	18-20L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	21-23L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


6.4.3.  Percentage of time ceiling is less than 8000 feet and/or visibility is less than 5 miles.

Camp Casey Area (LT8000/5)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	10
	9
	8
	7
	9
	19
	12
	9
	6
	7
	11
	10

	03-05L 
	13
	11
	12
	14
	15
	16
	20
	18
	15
	14
	15
	13

	06-08L 
	16
	14
	17
	16
	18
	19
	22
	21
	18
	18
	16
	16

	09-11L 
	17
	14
	16
	15
	16
	17
	21
	20
	13
	15
	16
	16

	12-14L 
	12
	9
	12
	11
	11
	15
	19
	17
	10
	9
	11
	13

	15-17L 
	8
	7
	10
	9
	10
	13
	17
	13
	8
	6
	8
	9

	18-20L 
	8
	6
	9
	7
	8
	10
	13
	11
	6
	6
	10
	10

	21-23L 
	7
	6
	6
	5
	9
	10
	9
	9
	5
	7
	8
	7


Kaesong Area (LT8000/5)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	6
	5
	6
	8
	9
	12
	17
	13
	7
	7
	8
	7

	03-05L 
	6
	5
	7
	9
	10
	13
	21
	16
	9
	7
	8
	8

	06-08L 
	7
	6
	9
	11
	13
	16
	22
	19
	11
	8
	8
	8

	09-11L 
	8
	7
	9
	10
	12
	15
	21
	17
	10
	8
	10
	9

	12-14L 
	6
	6
	8
	9
	10
	13
	21
	18
	10
	8
	8
	7

	15-17L 
	7
	6
	9
	8
	10
	13
	20
	19
	11
	8
	8
	7

	18-20L 
	6
	5
	7
	7
	8
	9
	15
	13
	7
	5
	8
	7

	21-23L 
	6
	4
	6
	6
	8
	10
	16
	11
	6
	6
	7
	7


Keojin Area (LT8000/5)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	5
	4
	6
	8
	10
	17
	15
	15
	8
	6
	7
	5

	03-05L 
	6
	5
	7
	7
	12
	18
	16
	15
	9
	6
	8
	4

	06-08L 
	6
	6
	8
	9
	13
	18
	18
	16
	10
	7
	8
	6

	09-11L 
	6
	5
	8
	8
	12
	17
	18
	16
	10
	8
	8
	7

	12-14L 
	7
	7
	10
	10
	13
	18
	20
	18
	12
	10
	10
	8

	15-17L 
	8
	8
	10
	10
	12
	17
	19
	17
	13
	11
	11
	9

	18-20L 
	6
	5
	8
	9
	10
	15
	16
	14
	9
	9
	7
	6

	21-23L 
	5
	4
	7
	8
	9
	16
	14
	13
	8
	6
	9
	5


Maesan-ri Area (LT8000/5)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	13
	10
	13
	9
	14
	18
	21
	21
	18
	19
	17
	17

	03-05L 
	13
	12
	17
	14
	21
	23
	25
	23
	21
	21
	18
	18

	06-08L 
	16
	17
	21
	18
	24
	23
	26
	25
	21
	24
	21
	21

	09-11L 
	16
	16
	20
	17
	19
	21
	25
	23
	19
	23
	20
	20

	12-14L 
	14
	11
	14
	11
	14
	17
	24
	23
	15
	14
	16
	17

	15-17L 
	13
	9
	11
	11
	14
	16
	23
	22
	12
	12
	13
	14

	18-20L 
	12
	8
	11
	9
	12
	12
	19
	17
	10
	11
	13
	12

	21-23L 
	12
	8
	11
	8
	13
	13
	17
	17
	13
	14
	16
	14


Pyorip-San Area (LT8000/5)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	8
	7
	7
	8
	11
	15
	18
	14
	8
	7
	10
	10

	03-05L 
	8
	7
	8
	10
	11
	16
	22
	16
	8
	7
	10
	9

	06-08L 
	10
	9
	11
	13
	15
	18
	24
	21
	11
	9
	12
	12

	09-11L 
	11
	10
	11
	12
	15
	17
	24
	18
	11
	9
	12
	12

	12-14L 
	10
	11
	11
	12
	14
	15
	25
	20
	12
	11
	13
	13

	15-17L 
	12
	12
	12
	12
	14
	15
	24
	20
	12
	10
	13
	14

	18-20L 
	8
	8
	8
	9
	12
	14
	18
	16
	8
	7
	11
	9

	21-23L 
	7
	7
	8
	8
	10
	14
	18
	14
	6
	7
	10
	9


Taesong-San Area (LT8000/5)

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	12
	11
	11
	10
	13
	18
	24
	21
	13
	11
	13
	14

	03-05L 
	12
	12
	11
	11
	14
	19
	25
	22
	13
	10
	14
	14

	06-08L 
	12
	12
	14
	11
	14
	18
	25
	22
	14
	12
	15
	15

	09-11L 
	13
	11
	13
	10
	14
	18
	25
	21
	13
	11
	14
	13

	12-14L 
	11
	12
	12
	12
	14
	19
	26
	25
	14
	12
	14
	13

	15-17L 
	11
	11
	11
	13
	14
	18
	26
	25
	14
	13
	13
	13

	18-20L 
	11
	10
	12
	11
	13
	16
	25
	22
	14
	12
	15
	10

	21-23L 
	12
	11
	11
	10
	13
	17
	24
	22
	13
	11
	13
	12


Yeongdong-ri Area (LT8000/5)  

	HOUR
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	00-02L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	03-05L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	06-08L 
	12
	9
	11
	13
	12
	16
	19
	17
	13
	12
	13
	13

	09-11L 
	12
	10
	11
	11
	10
	16
	20
	16
	10
	9
	9
	13

	12-14L 
	9
	8
	8
	9
	8
	12
	19
	15
	8
	7
	9
	10

	15-17L 
	6
	5
	7
	7
	5
	10
	13
	11
	6
	4
	6
	6

	18-20L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	21-23L 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*


CHAPTER 7 Climatology Summaries

7.1.  Korean Peninsula with Focus on Republic of Korea (ROK)

The Korean Peninsula extends from about 43 degrees N to 33 degrees N, a distance of approximately 600 miles (1,100 km).  Its northern border is shared with mainland China, but water surrounds the Korean peninsula on all other sides.  The East Sea borders the Korean peninsula on the relatively straight east coast and the West Sea borders the Korean peninsula on the more rugged west coast.  The Korea Strait borders the Korean peninsula on the south, separating it from Japan.  This coast has more than 2,000 offshore islands; the largest is Cheju-Do Island, but most are small and uninhabited.  The peninsula is widest in the north near the border with China and narrowest at the center where the military demarcation line near 38 degrees N divides the peninsula into north and South Korea.

The bodies of water surrounding the Korean peninsula play a major role in determining the climate.  Because the West Sea is much shallower than the East Sea, these water bodies affect the climate differently.  The West Sea averages only 150 feet (46 meters), while the East Sea averages over 5,000 feet (1,500 meters).  As a result, the East Sea moderates the east coast's climate more than the West Sea moderates the west coasts.  Hills and mountains cover about 75 percent of the Korean peninsula; scattered lowlands cover the remaining 25 percent.  The northeastern part of the Korean peninsula, or Northeast Highlands consists mainly of hills and mountains with a narrow coastal plain.  Some Northeast Highland mountain peaks exceed 7,000 feet (2,100 meters).  The Northwest Hills and Plains consist of hills and mountains in the north near China and extending southeastward parallel to the east coast and lowlands with hills and low mountains in the west.  Mountains in this region are mostly below 5,000 feet (1,500 meters).  The east coast region extends parallel to the east coast southward from about 39 degrees 30 minutes N latitude.  It consists of lowlands along the coast in a narrow band and mountains to the west with peaks mostly below 4,000 feet (1,200 meters).  The southwest plains and hills region has mostly mountains with tops below 5,000 feet (1,500 meters).

7.1.1.  Semi-permanent Meteorological Features

7.1.1.1.  North Pacific High.  This permanent high pressure area (sub-tropical ridge or “Bonin” High) strengthens and moves northward during the summer.  It is strongest in August when it is centered near 40 degrees N, 150 degrees W.  Extending across the Pacific to the Asian coast, it provides a steady southeasterly flow of moist, warm air onto the Asian east coast all year.  Mean position of the Bonin High is 30 degrees N at the Autumnal and Vernal equinoxes.  During the fall season, the cell moves southward and is centered at 20 degrees N during winter.  See Section 5.2.7 for further details.

7.1.1.2.  Asiatic High.  Also called the Siberian or Mongolian high, this high pressure cell results from the lack of insolation in Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.  Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 5.2.1 for further details.

7.1.1.3.  Asiatic Low.  A summer feature, this heat low forms slowly in late spring as the Asian landmass heats.  A northward extension of the Southwest Asian heat low, it enhances onshore winds.

7.1.1.4.  Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 5.2.4 for further details.

7.1.2. Ocean Currents and Temperatures.  Four ocean currents affect the weather in the Korean peninsula.

7.1.2.1. The Kuroshio Current.  A warm tropical current, flows northward from the East China Sea into the Korea Strait.  Water temperatures in the Kuroshio are about 50F (10C) in winter and 76F (24C) in summer.  It warms the south coast of the Korean peninsula during the winter and reinforces the heat and humidity of the southeast circulation pattern in the summer.

7.1.2.2. The Tsushima Current flows along the western coast in the East Sea.  In winter it flows northeastward and warms this coast.  During the summer, the Tsushima Current brings cool water, making this coast cooler than the west coast.  Sea-surface temperatures along the southeast coast of the Korean peninsula south of 38 degrees N range from 52F (11C) to 42F (6C) in January to 76F (24C) in August.

7.1.2.3. The Liman Current is a cold sub-arctic current that flows southwest along the northeastern coast from the Sea of Okhotsk.  It is strongest in the winter when the strong northerly atmospheric circulation helps push the cold water south of 38 degrees N.  In the summer, the Liman continues to bring cold water along the northeast coast, but the flow is weaker because it is no longer reinforced by the strong circulation pattern.  Temperatures along the northeast coast are cooled in the summer by the Liman, causing extensive sea fog.  Sea-surface temperatures along the western shoreline of the East Sea north of 38 degrees N range from 42F (6C) to 30F (-1C) in January and from 75F (24C) to 70F (21C) in August.

7.1.2.4. The West Sea Current changes directions during different times of the year.  In winter it flows southward, strengthened by the strong northwesterly atmospheric flow.  The shallowness of the West Sea and the West Sea Current cause colder waters off the west coast during the winter.  In February, offshore sea temperatures range from 48F (9C) to 33F (1C).  In the summer, without the reinforcement of the northerly flow, the West Sea Current changes direction and flows northward along the west coast, bringing warmer water along the coast.  Mean sea-surface temperatures in August are about 75F (24C) along the immediate shoreline.

7.1.3. Synoptic Controls.
7.1.3.1. Frontal Systems.  Frontal passages occur during any season of the year.  They are usually accompanied by heavy rain or snow showers or, if dry, dust storms.  In the winter, frontal passages are often accompanied by strong winds lasting several hours, rapidly clearing skies, and a rapid building of high pressure behind the front.  West Sea

7.1.3.2. Baroclinic Lows.  Low pressure systems affect the Korean peninsula weather year-round.  Those passing closest to the coast cause the heaviest precipitation.  Inland, they sometimes cause widespread dust storms in the northern Korean peninsula in the winter and spring.  The storm tracks that affect the Korean peninsula originates in 1 of 4 source regions:

Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 5.2.9 for further details.

Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  See Section 5.2.11 for further details.

Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   Trajectory of this low determines weather impacts to the peninsula.  If the low moves through the Korean Straights (worst case scenario) they can produce 12-18 hours of precipitation and poor flying weather.  See Section 5.2.3 for further details.

West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  See Section 5.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.

Tropical Storms are possible from late June through September.  Storms travel from the south or southwest through the West Sea and curve northeastward or eastward across the Korean peninsula.  Typhoons have usually weakened by the time they reach the Korean peninsula, but they are still capable of causing heavy precipitation and damaging floods.  South Korea experiences about 2 typhoons a year while North Korea experiences about 1 every 2-3 years.  See section 5.2.15 for further details.

7.1.3.3. Baroclinic Highs.  There are three high pressure baroclinic regimes which the Korean peninsula experiences; the East Lake Baikal High, the West Lake Baikal High, and the Northeast Lake Baikal High.  Trajectories of these highs determine type.  Anticyclogenesis occurs typically in the same region, southern Russia, but where the high center is in relationship to the Korean peninsula when moving east, determines the high.  The key is to look for the long wave trough:

East Lake Baikal High:  Long wave trough lies in the East Sea and typically the high center will pass over the peninsula.  See Section 5.2.12 for further details.

West Lake Baikal High:  Long wave trough lies west of the peninsula and typically the high center will pass south of the peninsula.  See Section 4.2.13 for further details.

Northeast Lake Baikal High:  Long wave trough lies east of 150 degrees longitude and typically the high center will pass well to the north of the peninsula. See Section 5.2.14 for further details.

7.1.4.  Local Effects.

7.1.4.1. Land/Sea Breeze.  This circulation is most noticeable in summer.  As with all tertiary circulations, a weak pressure gradient is required.  The sea breeze brings cool air inland along the immediate coast from 10L-11L to sunset.  The T required for a sea breeze to set up is 3.5 Celsius degrees. In the fall, sea-breeze onset can be delayed several hours.  The circulation extends as high as 3,200 feet and normally penetrates 5-10 miles (8-17 km) inland.  At locations near the coast with mountains immediately inland, the sea-breeze circulation is complex; local winds vary considerably from pure onshore-offshore flow.  Large-scale flow patterns may override land/sea breezes.  Winds are weaker or stronger when their directions coincide with the land/sea-breeze circulation.  For example, summer southeast winds become stronger in the afternoon along east coastal areas with a sea breeze, but weaker at night with the offshore land breeze.  Wind speed differences can be 4-10 knots from what might otherwise be expected.  See Section 5.3.1 for further details.

7.1.4.2. Mountain Waves.  With the strong westerly or easterly winds in winter, the mountains in the Korean peninsula can produce strong lee side downslope winds.  These winds are most common in the Northeast Highlands and the East Coast regions with a strong pressure gradient and a stable layer at the ridgeline.  Winds are even stronger under such conditions immediately leeward of mountain passes.  Speeds can be up to 3 times greater in these areas.  Wave clouds are typically a lenticular variety and wind velocity is directly proportional to wavelength of the clouds.

7.1.4.3. "Foehn" Effects.  The mountains in the Korean peninsula are high enough to cause mild Foehn conditions; that is, the successive adiabatic cooling, and warming of air lifted up/down mountains.  Primarily a winter phenomenon, the Foehn results in a temperature increase, a relative humidity decrease, and a cloudiness decrease.  Relative humidity can drop 20 percent.  In many cases it raises winter temperatures to above-freezing.  Their duration, however, is short, averaging 6-12 hours.

7.1.5.  Seasonal Climatology.

7.1.5.1. Winter (November-March).

The Asiatic high over mainland China dominates the weather over the Korean peninsula during winter.  It builds in November, becomes most intense in January, and begins weakening in March.  The Asiatic high causes cold, dry continental polar air to flow southward from China over the entire Korean peninsula.  As a result, clear skies, good visibility, little precipitation, and low temperatures dominate the winter weather in the Korean peninsula.  However, the passage of strong migratory weather fronts cause breaks in this weather pattern with strong winds, precipitation which is usually light except at some inland mountain locations, and clouds.  High pressure establishes itself again after the frontal passage.

7.1.5.1.1. Sky Cover.  Winter skies are predominantly clear.  January, the clearest month, has 15-25 clear nights and 5-20 clear days.  Most cloudiness occurs in the Southwest Hills and Plains.  On rare occasions, clouds occur behind a low in the East Sea; bases are 5,000 feet; tops reach 12,000 feet.  Occasionally, in early spring (March-April), the skies over the north are covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  Dust aloft can extend as high as 15,000 feet and reduce flight-level visibility to 2 miles (3,200 meters).  This occurs on the average of 2-3 days a month during March in these northern parts of the peninsula.  Locations further south in the Korean peninsula may experience "yellow winds" on 1 day or less a month.

7.1.5.1.2. Visibility.  Daytime visibility is good throughout the winter, but haze caused by pollution reduces the visibility to less than 6 miles (9,000 meters) up to 60 percent of the time in the immediate area of cities on winter mornings until late morning or early afternoon.  Fog lowers visibility to less than 1 mile (1,600 meters) on 5-20 percent of winter days, with the greatest chance from 08L-11L.  Blowing snow occurs with wind speeds above 18 knots, especially with new snowfalls; visibility ranges from 1/16 to 1 mile (100 to 1,600 meters).  Above 6,600 feet AGL, visibility is almost always unrestricted.

7.1.5.1.3. Winds.  Strong northwesterly flow predominates except where the local topography modifies this flow.  Therefore, in sheltered locations where the wind is blocked by mountains or hills, the winds are usually light and variable.  The mountains and hills also alter the wind's direction.  Gale-force winds (greater than 27 knots) are not common, but occur most frequently in the northeast where they occur on as many as 10 days in January, the worst month.  The Northeast Highlands experiences the strongest winds in the Korean peninsula during winter.  Winds, primarily from the northwest, can reach speeds as high as 80 knots in the extreme northeast near the coast of the East Sea.  These are caused by frontal systems and the resulting strong Siberian outbreaks that follow them.  Truck transport through exposed mountain passes may be hindered by high winds.  Ship movements in and out of the seaports on the East Sea and loading/unloading operations at the port are also hindered.  Gale-force winds occur on 1 day or less a month in the south.  Winds aloft are mainly from the west to northwest over the entire peninsula up to approximately 30,000 feet; above that they are westerly.  The polar jet stream moves southward over the Korean peninsula during November.  It is either across the southern portion of the Korean peninsula or the Korea Strait during winter.  In January the speed averages 195 knots between 35,000-40,000 feet across South Korea.  In February, the jet stream moves further south over Japan and the speed increases to 230 knots.  In March the jet stream stays in the same position, but the maximum speed decreases to about 170 knots and the width of the jet stream increases so that it touches South Korea.

7.1.5.1.4. Precipitation.  Precipitation occurs only with intense lows that travel along the coast of the West Sea, the East Sea or through the Korea Strait.  Heavy precipitation occurs with these systems.  Most of the coastal precipitation in November falls as rain.  In March about half the precipitation falls as snow and half as rain or drizzle.  Most inland precipitation is snow.  The least precipitation falls in January when the Asiatic high is strongest.  The average date of the first snowfall varies from early November in the north to early to mid-December in the south.  The last snow usually falls before the end of March except in the Northeast Highlands where snowfall extends into April.  Expect precipitation on 10-15 days a month in the Southwest Hills and Plains in December and January; elsewhere under 10 days.  The least precipitation occurs in the Northeast Highlands and northern Northwest Hills and Plains where mean monthly precipitation is less than 1 inch (25 mm) except in November when some places average 1.5 inch (38 mm).  Elsewhere, December and January mean monthly precipitation varies between 1-2 inches (25-51 mm).  In March, precipitation increases in the southern part of the peninsula as the Asiatic high begins to weaken.  Some locations average up to 3 inches (76 mm) in the East Coast and Southwest Hills and Plains regions.

7.1.5.1.4. Snow Cover.  Snow cover is relatively common from the beginning of December through March inland and at higher elevations along the coast; some higher locations may be snow-covered through April.  Maximum snow depths range between 6-25 inches (15.2-63.5 cm).  Snow covers the ground 4-6 days of the month except for December, when the ground is covered half the month.

7.1.5.1.5. Temperature.  January is the coldest month when temperatures can vary a lot over the Korean Peninsula based on terrain and proximity to the coasts.  Temperatures in the north range from 60F (16C) to -44F (-42C), with normal highs of 13F (-11C) to 34F (1C) and lows of –19F (-28C) to 13F (-11C).  It is warmer near the coast where the East Sea helps moderate temperatures.  In the East Coast region, the extreme temperatures range between 62F (17C) and -7F (-22C), with normal highs of 34F (1C) to 42F (6C), and normal lows of 17F (-8C) to 30F (-1C).  Temperatures in the southwest hills and plains are several degrees higher than the East Coast region.  Freezing temperatures occur nearly every day from mid-November until almost the end of March in the north.  In the east coast region, freezing temperatures start in late November and last to about mid-March.  In the southwest hills and plains, freezing temperatures start in late November and last to early to mid-March.  Expect above freezing conditions during a Foehn.  Wind chills fall into the "very cold" range on over half the days in December- February; extreme conditions from December through February have dropped into the "bitterly cold" category.  Wind chills inland of the immediate coast can drop to well below -50F (-46C) during strong northwest or northerly winds.  Morning relative humidity averages 50-85 percent in the Northeast Highlands and northwest hills and plains, 50-75 percent in the east coast, and 60-85 percent in the southwest hills and plains.  In the afternoon, they average 45-65 percent in the Northeast Highlands and the east coast, 50-70 percent in the northwest hills and plains, and 55-70 percent in the southwest hills and plains.

7.1.5.1.6. Hazards.  Thunderstorms are rare.  Due to the extreme cold and dryness, aircraft icing is not a winter problem.  Depending on trajectory of the high center, mountain wave turbulence can be severe within 50 miles (93 km) downwind of mountain peaks.  Typically, a West Lake Baikal High produces mountain wave turbulence off the east coast of the peninsula whereas a NE Lake Baikal High can produce mountain wave turbulence in central/western Army Areas 1, 2, and 3.  Seas offshore under such conditions become rough; ship traffic in and out of harbors becomes difficult.

7.1.5.2. Spring (April-May).

Spring is the transition season between the clear, dry and cold winter season and the cloudy, warm and moist summer season.  The Asiatic high continues to weaken during April and is occasionally displaced northward by intrusions of moist tropical air as the polar front begins a northward migration across the Korean peninsula from its winter position south of the Korean peninsula.  By the end of April, the northwest surface winds have stopped.  Warm moist air from the south invades the peninsula causing increased cloudiness and precipitation, particularly in the south.  Some cities in the south have precipitation amounts in excess of 6 inches (152 mm) during April and May.     Migratory low pressure systems passing over the peninsula become more common as the southern branch of the polar front jet begins to migrate northward.  This is when the “yellow wind” events become more common over Korea, with an average of 10 occurrences between February and May.  The yellow wind events typically follow behind cold fronts extending from deep Mongolian Low pressure systems. 

7.1.5.2.1. Sky Cover.  Cloudiness increases in spring as the Siberian (Asiatic) high weakens and the strong northwesterly flow of dry continental air decreases.  The polar front occasionally migrates northward over the Korean peninsula bringing warm moist air and clouds.  Clear skies occur at night about half the time, but during the day only on 10 days of the month.  Cloudy skies occur on 10-14 days at night and 15-20 days of the month during the day.  Occasionally, the skies over the northern peninsula are covered by "yellow winds" or dust suspended in the atmosphere, caused by dust storms over Mongolia and Northern China.  However, dust aloft can extend as high as 15,000 feet and reduce flight-level visibility to 2 miles (3,200 meters).  This dust aloft can reach northern the Korean peninsula.  This occurs on the average of 1-2 days a month in the north and less frequently farther south.

7.1.5.2.2. Visibility.  Daytime visibility is good throughout the spring, but haze caused by pollution reduces the visibility to less than 6 miles (10,000 meters) up to 60 percent of the time in the immediate area of cities on spring mornings until late morning or early afternoon.  Fog lowers visibility to less than 1 mile  (1,600 meters) 5-10 percent of the time, with the greatest chance from 09L-11L.  Above 6,600 feet AGL, visibility is almost always unrestricted.  Yellow wind events will lower visibility to 2-4 miles, and occasionally to a mile or less. 

7.1.5.2.3. Winds. The strong northwesterly flow of winter weakens as the Asiatic high weakens and surface winds become more variable and lighter.  Topography still plays an important role in determining the wind direction and intensity.  Foehn type winds occur on the west side of the mountains in the East Coast region with strong, easterly, onshore winds along the East Sea coast.  Lows from China passing over the Korean peninsula can cause these winds.  Gale-force winds (greater than 27 knots) are not common, but the Northeast Highlands still experiences the highest frequency; they occur on as many as 2-4 days a month when the maximum speeds have reached as high as 80 knots.  Elsewhere in the Korean peninsula gale-force winds occur at the most on 2 days a month, but most locations have gale-force winds on 1 day or less.  Truck transport through exposed mountain passes may be hindered by high winds.  Ship movements in and out of the seaports on the East Sea and loading/unloading operations at the port are also hindered by such winds.  Upper-air winds over the Korean peninsula remain westerly in the spring.  The jet stream splits into two branches, the subtropical jet stream and the polar jet stream.  The polar jet stream moves northward to a mean position over the Northeast Highlands region of the Korean peninsula where it has an average maximum speed of 110 knots at 40,000 feet.  The subtropical jet is south of the Korean peninsula with an average maximum speed of 120 knots at 40,000 feet.

7.1.5.2.4. Precipitation.  Precipitation increases in spring.  The heaviest precipitation occurs only with intense lows that travel along the coast of the West Sea, the East  Sea or through the Korea Strait.  Most of the precipitation falls as rain.  The last snow usually falls before the end of March except in the Northeast Highlands where snowfall extends into early April.  Expect precipitation on 15 days in May in the north; elsewhere, expect under 10 days.  The most precipitation occurs in the southwest hills and plains where mean monthly precipitation in May is 3-6 inches (76-152 mm).  Elsewhere, mean monthly precipitation varies between 2.5 inches (64 mm) and 3.5 inches (89 mm). 

7.1.5.2.5. Snow Cover.  Some higher locations in the Korean peninsula may be snow-covered through April. Maximum snow depths range up to 8 inches (20 cm) in the Northeast Highlands and northern northwest hills and plains in April when snow covers the ground 1-3 days of the month.

7.1.5.2.6. Temperature.  Locations in the Northeast Highlands and the northwest hills and plains near the Chinese border still experience freezing temperatures on 10-20 days of April, while the rest of these regions have freezing temperatures on less than 10 days.  The rest of the peninsula has freezing temperatures on only 1-2 days in April.  By May, the increasing southerly flow has raised temperatures so that extreme high temperatures of 85F (29C) to 100F (38C) are possible, while average daily highs range from 60F (16C) in the north to about 80F (27C) in the south.  Extreme low temperatures can drop to 20F (-7C) in the north, but usually are above freezing and range up to 45F (7C) in the other areas of the Korean peninsula.  Average daily lows range from 35F (2C) in the north to 57F (14C) in the south.  Morning relative humidity averages 60-70 percent in the Northeast Highlands, 65-75 percent in the northwest hills and plains and the east coast, and 70-80 percent in the southwest hills and plains.  In the afternoon, they average 35-70 percent in the Northeast Highlands and the northwest hills and plains, 50-65 percent in the east coast, and 55-75 percent in the southwest hills and plains.

7.1.5.2.7. Hazards.  Thunderstorms are rare over most of the Korean peninsula, but increase in frequency to 1-4 days a month in the Northeast Highlands and the northern northwest hills and plains.  The usual hazards occur with thunderstorms include lightning, strong winds, hail, and heavy rain.  Mountain wave turbulence can be severe within 50 miles (93 km) downwind of mountain peaks, but this hazard decreases in frequency during April as the strong northwest winds subside.

7.1.5.3.  Summer (June-mid-September).

Summer is cloudy, warm and moist in the Korean peninsula.  During June the surface winds are variable, but they are predominantly from the south toward a migratory low pressure center over Manchuria, the Russian Far East or a heat low (Asiatic Low), which sets up over southern Mongolia in the Gobi desert.  This low, caused by heating of the landmass over China, becomes established in July and the sub-tropical ridge migrates north into the East China Sea.  The resulting flow over the Korean peninsula from this high to the low over China transports warm, moist tropical air over the Korean peninsula from the south.  The Korean peninsula has the most clouds, precipitation, and fog at this time of year.

The mean polar frontal position, the boundary between the moist tropical air to the south and the drier cooler air from the north, lies across Cheju Island during late June.  Unstable waves develop along this front and produce widespread cloudiness and rain in the southern part of the Korean peninsula several times during late June and early July.  These low pressure centers sometimes stall in the Korea Strait and produce lots of rainfall, making July the wettest month of the year.  Rainfall occurs on 50 percent or more of the days in July.  This pattern of moist tropical weather continues in August as the mean position of the polar front moves northward into North Korea.  The number of days with rainfall decreases slightly from July to August.

During July, August, and early September, typhoons can affect the weather over the Korean peninsula.  South Korea experiences about two per year across the southern part of the peninsula while North Korea has 1 typhoon about every 2-3 years.  The strong winds of typhoons have usually subsided by the time the typhoons reach the Korean peninsula, but the heavy rains caused by the typhoons produce damaging floods.

7.1.5.3.1. Sky Cover.  Cloudiness increases in summer.  As the polar front migrates northward over the Korean peninsula during July, warm, moist air replaces the cold, dry air over the entire peninsula and cloud amounts increase.  Clear skies occur on an average of 3-8 days of the month, while cloudy skies occur on 20-25 days of the month.  Ceilings less than 1,000 feet are more frequent in summer than during any other season.  In the Northeast Highlands these ceilings occur 30-50 percent of the time in the morning and 10-35 percent of the time in the afternoon coincident to the occurrence of fog.  In the northwest hills and plains these ceilings occur up to 50 percent of the time in the morning, but only 10 percent or less in the afternoon.

7.1.5.3.2. Visibility.  Fog occurs more often during the summer than at any other time due to the warm, moist flow.  Visibility less than 6 miles (9,000 meters) occurs up to 75 percent of the time in the morning in the north and up to 50 percent of the time in the south until late morning or early afternoon.  This reduced visibility persists into the afternoon during July.  Sea fog forms along the northern coastal areas on the East Sea and the West Sea during the summer, especially during June and July.  It lowers visibility to less than 1 mile (1,600 meters) in the coastal areas of the Northeast Highlands 30-50 percent of the time in the night and early morning.  By afternoon the frequency falls to 10-20 percent.  Above 6,600 feet AGL, visibility is almost always unrestricted.

7.1.5.3. 3.Winds.  Topography still plays an important role in determining the wind direction and intensity.  Land/sea breezes are most prevalent during summer in the coastal areas.  Gale-force winds (greater than 27 knots) are rare, but the Northeast Highlands still experiences the highest frequency; they occur on up to 2 days a month when the maximum speeds have reached as high as 80 knots.  Elsewhere in the Korean peninsula gale-force winds occur on 1 day or less and maximum winds are mostly under 50 knots.  Upper-air winds over the Korean peninsula remain westerly.  The subtropical jet stream is over the Korean peninsula, extending from Seoul, South Korea to Tokyo, Japan with a maximum speed of 90 knots or less at 40,000 feet.

7.1.5.3.4. Precipitation.  Summer is the rainy season in the Korean peninsula.  This precipitation occurs mainly in June through August; July is the wettest month of the year.  The heaviest precipitation occurs only with intense lows that travel along the coast of the West Sea, the East  Sea or through the Korea Strait.  Expect precipitation on 12-18 days in July; 3-10 days have precipitation amounting to 0.4 inch (10 mm) or more.  The most precipitation occurs in the northwest hills and plains where mean monthly precipitation in July is 7-17 inches (178-432 mm).  Elsewhere, mean monthly precipitation varies from 4-8 inches (102-203 mm) in the Northeast Highlands, and 5-13 inches (127-330 mm) in the east coast and southwest hills and plains.  Typhoons have caused maximum 24-hour rainfall amounts up to 16 inches (406 mm) in the northwest hills and plains during August.

7.1.5.3.5. Temperature.  Summer is the hottest season of the year in the Korean peninsula when extreme high temperatures can reach over 100F (38C) and extreme lows do not dip below 40F (4C) except at isolated locations where temperatures can dip to freezing in June or September.  Average daily highs during July range from 72F (22C) in the north to 88F (31C) in the south.  Average daily lows during July range from 53F (12C) in the north to 74F (23C) in the south.  Morning relative humidity average 78-88 percent throughout the Korean peninsula.  In the afternoon, they average 60-85 percent.  Thunderstorms increase in frequency to 1-9 days a month in the north.  Elsewhere, thunderstorms occur on 1-3 days a month.

7.1.5.3.6. Hazards.  The usual hazards occur with thunderstorms include lightning, strong winds, hail, and heavy rain.

7.1.5.4.  Fall (late September-November).

Fall is the transition season between the cloudy, warm, moist summer and the clear, cold, dry winter in the Korean peninsula.  Cooling of the landmass over Asia starts in late September, causing the Asiatic high to develop over China.  The high becomes more pronounced during October causing cool, dry air to flow southward over the Korean peninsula.  The mean polar frontal position with its band of precipitation moves south across the Korean peninsula in September and drier, cooler air arrives behind it.  The polar front moves to a mean position to the south of the Korean peninsula in October making it a pleasant month with moderate daytime and nighttime temperatures.  September is still part of the typhoon season which extends from July through September in the Korean peninsula.

7.1.5.4.1. Sky Cover.  Cloudiness decreases in fall.  As the polar front migrates southward over the Korean peninsula during late September to its mean October position south of the peninsula, cooler, drier air replaces the warm, moist air over the entire peninsula.  Clear skies occur on 15-20 days of October at night and 10-15 days during the daytime.  Cloudy skies occur on 8-14 nights and 12-15 days.  Ceilings less than 1,000 feet occur 5 percent or less of the time except at a few locations in the northwest hills and plains where they occur up to 25 percent of the time in the morning.

7.1.5.4.2. Visibility.  Daytime visibility improves in the fall, but fog still restricts the visibility in the Korean peninsula during the morning.  Visibility less than 6 miles (10,000 meters) occurs up to 70 percent of the time, mainly in the northwest hills and plains and the southwest hills and plains regions, until late morning or early afternoon.  Fog lowers visibility to less than 1 mile (1,600 meters) in the northwest hills and plains and the southwest hills and plains 10-25 percent of the time in the morning; elsewhere, less than 5 percent.  By afternoon the visibility improves so that the frequency is less than 5 percent in all areas.  Above 6,600 feet AGL, visibility is almost always unrestricted.

7.1.5.4.3. Winds.  Sea breezes still occur in the coastal areas, but they do not start until several hours later than in summer.  Gale-force winds (greater than 27 knots) are rare, but the Northeast Highlands still experience the highest frequency; they occur on 1-5 days in October when the maximum speeds have reached as high as 66 knots.  Elsewhere in the Korean peninsula gale-force winds occur on 1 day or less and maximum winds are mostly under 50 knots.  Upper-air winds over the Korean peninsula remain westerly.  In the prevailing westerlies aloft the subtropical jet stream moves southward to a position south of the peninsula.  The polar jet stream moves southward to a mean position over north Korea in October with maximum speeds of 150 knots at 35,000 feet.

7.1.5.4.4. Precipitation.  As the cooler, drier, more stable air flows over the Korean peninsula, precipitation decreases.  It occurs on 10 days or less and precipitation of 0.4 inch (10 mm) or more occurs only on 3 days or less.  The mean monthly precipitation in October varies from 1 inch (25 mm) to 3 inches (76 mm).  Snowfall can occur in the northern regions near China during October on as many as 5 days late in the month.  Maximum snowfalls of 3.5-5 inches (8.9-12.7 cm) remain on the ground for 1 day. Thunderstorms are rare, occurring on 2 days or less in October.

7.1.5.4.5. Temperature.  In October, high temperatures range from 72F (22C) to 90F (32C) and low temperatures range from 40F (4C) in the south to 3F (-16C) near China.  Average daily highs range from 54F (12C) in the north to 72F (22C) in the south.  Average daily lows range from 27F (-3C) in the north to 56F (13C) in the south.  Freezing temperatures can occur on 10-20 days in October at some locations in the Northeast Highlands and the northwest hills and plains near China, but they rarely occur in the east coast and southwest hills and plains regions.  Morning relative humidity averages 60-85 percent throughout the Korean peninsula.  In the afternoon, they average 40-65 percent.

7.1.5.4.6. Hazards.  The usual hazards occur with thunderstorms include lightning, strong winds, hail, and heavy rain.  In-flight icing threat increases with the building Siberian (Asiatic) high and the southern migration of the polar jet stream (increase in baroclinic lows passing through the region or cold air stratocumulus development in the West/East Seas in October and November).   

7.1.5.5.  Korean Peninsula (Drought)
This summarizes historical drought occurrences, periodicity, and severity with reference to the Korean peninsula.  It should not be considered a definitive work.  Considerable research is ongoing in both Japan and South Korea.  Drs. S. Kim, S-W Jung, and H-J Kim of the Water Resources Engineering Division, Korea Institute of Construction Technology and Dr. S.H. Ahn of the Department of Civil Engineering, Seoul National University have done considerable work, some of which has been published in international scientific journals.  Chinese and Indian meteorologists have also done significant work, especially in associating Chinese drought recurrence with monsoon intensities and the associated rainfall in both China and India.  A good overall reference on Chinese monsoons is "Monsoons over China" by D. Yihui, published by Kluwer Academic Publishers in 1994 as Volume 16 in their "Atmospheric Sciences Library" series.  Furthermore detailed information regarding the Korean aspects should be available from Drs. Kim, Jung, and Ahn or their respective organizations.

Quantitative Seoul precipitation records are available from 1771 AD forward.  As far as is known, these are the oldest uninterrupted quantitative series available in the world.  Analysis of these records shows the following:  

Sixty-three percent, or almost two-thirds, of the annual precipitation occurs during the 4 months from June through September.

Summer precipitation amounts are directly related to the progression northward and strength of the summer southeast monsoon (southwest monsoon in India) and to the summer and fall tropical storm intensities and tracks.

Mean annual precipitation over a 218-year period from 1771 through 1991 shows a slight, relatively steady decrease.  Average is 47.9 inches (1,217 mm); however, the standard deviation is a rather high 14.8 inches (376 mm).  Thirty-year means show a similar variation.

Seoul precipitation years fall into two classes:  flood and drought.  Flood years average 84.7 inches (2,151 mm).  However, annual precipitation during these years ranges from highs of almost 133.9 inches (3,401 mm) in the 1780s to lows of 51.2 inches (1,300 mm).  Drought years average near 43.3 inches (1,100 mm).  During such conditions, peak precipitation, occurring between 1815 and 1820, were near 63 inches (1,600 mm).  Lows in the late 1940s were just more than 23.6 inches (599 mm).  Drought duration is, as might be expected, also variable.  One occurrence that needs considerable further study is the 26-year drought from 1884 through 1910 during which mean precipitation dropped about 30 percent.  Of interest for military operations is that river streamflow dropped almost 50 percent during the same period due to the reduced precipitation.

Of more importance is the distinct periodicity apparent in the rainfall data.  Prior to 1970, a 3-7 year periodicity for both flood and drought years occurred in Seoul precipitation totals, it was not markedly apparent in the 1970-1991 data.  This is the same periodicity observed in the El Nino-Southern Oscillation (ENSO) phenomena.  North China drought conditions also apparently occur simultaneously with Korean peninsula droughts, at least from central South Korea northward.  Chinese researchers observed a strong correlation between North China droughts and low Indian southwest monsoon rainfall.  Indian southwestern monsoon precipitation amounts are strongly correlated with the ENSO cycle.  

In summary, while 30-year mean Seoul precipitation shows a slight but steady decrease from 1770 through 1991, widespread annual precipitation amount variations occur.  With 2/3 of the annual amounts directly related to southeast monsoon strength and tropical storm frequencies and tracks, anything that causes variation in these phenomena should be considered a possible cause of precipitation variability.  The existence of, prior to 1970, a 3-6 year cycle in drought and flood year occurrence bears a marked similarity to El Nino-La Nina frequencies.  Further investigations of an ENSO correlation with Korean droughts and floods should prove fruitful.  United States ENSO research is widespread; of interest are means of forecasting occurrences, strengths, and phase changes (from El Nino to La Nina).

Discussions concerning this problem with the appropriate Korean meteorological and water supply experts should prove fruitful and is highly recommended.

7.2.  South Korean Peninsula Weather and Operational Effects. 

7.2.1. Winter  (November-March).

7.2.1.1. Terrain.  Hills and mountains cover about 75 percent of the Korean peninsula, with the remainder covered by scattered lowlands.  The Taebaek, Charyong, Noryong, and Sobaek Mountains are low mountains with peaks mostly below 5,000 feet (1,524 meters).  Most of the rivers are short, swift, and shallow due to topography, narrowness, and sand deposits within the river.  Major rivers and streams occupy the valleys between the mountain ranges.  The Naktong along the south coast is subject to flooding during periods of heavy rainfall.  The Kum River flows northward between the Sobaek and Charyong before turning southwest into the West Sea.  Other major rivers within South Korea are the Mangyong of length 53 miles (98 km), Somjin 114 miles (212 km) long, and Yongsan with a length of 62 miles (115 km).  These rivers empty into the West Sea.  There are many small lakes, reservoirs and marshes within South Korea.  The majority of these rivers have developed large river basins along the coastal plains.

Cheju-Do Island is a volcanic island that lies 52 miles (96 km) of the southwest coast of South Korea.  Mt. Halla, the central peak, dominates the entire island, rising 6,455 feet (1,968 meters).  There are numerous streams that rapidly flow away from the center of the island.

7.2.1.2. Vegetation.  Vegetation in the mountains is mainly composed of coniferous trees, such as Siberian firs, spruce, pine, and Korean cedar.  Most of the lowlands are cultivated, except for some of the hills that are covered with small pine groves mixed with oak, chestnuts, and elders.  Along streams that are subject to flooding or where the ground is too stony for cultivation, reeds, sedges, wild mulberry trees, and Italian poplars are found.

7.2.1.3. Major Climatic Controls
7.2.1.3.1. North Pacific High.  This permanent high pressure (also known as the sub-tropical ridge or “Bonin” High) area migrates northward during the summer.  This high pressure is furthest north in August when it is centered near 39 degrees north, 150 degrees west.  Extending across the Pacific to the Asian coast, it provides a steady southeasterly flow of moist, warm air onto the Asian east coast all year.  During the fall, the cell begins its migration southward.

7.2.1.3.2. Asiatic High.  Also called the Siberian or Mongolian high, this high pressure cell results from the intensely cold winter air of Central Asia and Siberia.  Forming in September, it reaches maximum strength in January and dissipates in mid-spring.  The mean position is in south-central Mongolia just south of Lake Baikal.  This cold air is very dry resulting in frequent clear skies and little precipitation.  The east coast of the Korean peninsula experience more precipitation due to the short trajectory of migratory pressure systems over the adjacent seas.  The polar front, at the leading edge of the Asiatic high, is well south of the Korean peninsula throughout the winter.

7.2.1.4. General Weather.  The Asiatic high (Siberian or one of three baroclinic Lake Baikal Highs) over mainland China dominates the weather over the Korean peninsula during winter.  It builds in November, becomes most intense in January, and begins weakening in March.  The Asiatic high causes cold, dry continental polar air to flow southward from China over the entire peninsula.  As a result, clear skies, good visibility, little precipitation, and low temperatures dominate winter weather.  The passage of strong migratory weather fronts cause breaks in this weather pattern with strong winds, precipitation that is usually light except at some inland mountain locations, and clouds.  High pressure establishes itself again after the frontal passage.

7.2.1.5. Operational Effects.  Air Operations below 3,000 feet become increasingly improved.  Winter skies are predominantly clear.  January, the clearest month, has 15-25 clear nights and 5-20 clear days.  Most cloudiness occurs in the southwest hills and plains.  On rare occasions, clouds occur behind a low in the East Sea; bases are 3-5,000 feet; tops reach 12,000 feet.  Daytime visibility is good throughout the winter, but haze caused by pollution reduces the visibility to less than 6 miles (9,000 meters) up to 60 percent of the time in the immediate area of cities on winter mornings until late morning or early afternoon.  Fog lowers visibility to less than 1 mile (1,600 meters) on 5-20 percent of winter days, with the greatest chance from 09L-11L.  Blowing snow occurs with wind speeds above 18 knots, especially with new snowfalls; visibility ranges from 1/16 to 1 mile (100 to 1,600 meters).  Above 6,600 feet, visibility is almost always unrestricted.  Winds, primarily from the northwest, can reach speeds as high as 80 knots in the extreme northeast near the coast of the East Sea.  These are caused by fronts and the strong cold air outbreaks that follow them.  Truck transport through exposed mountain passes may be hindered by high winds.  Ship movements in and out of the seaports on the Sea of Japan and loading/unloading operations at the port are also hindered.  Gale-force winds occur on 1 day or less a month in the south.  Trafficability is generally good with the ground freezing in the southern peninsula by 10 January.  Any precipitation after late December falls as snow.  This can hamper target acquisition systems but primary roads are usually cleared after 1-2 days of any significant amounts of snow.  Snow covers the ground 4-6 days of the month except for December, when the ground is covered half the month.  One of the largest impacts to operation is personnel.  Hard freeze and wind chills affect personnel operations from late December to mid March.  Mountain wave turbulence is also more common in the winter than any other season, but in-cloud icing in January and February is typically not a problem as the temperatures in cloud are too cold to support significant accretion of ice.

7.2.2. Spring Transition (April-May).

7.2.2.1 Terrain.  See Section 7.2.1.1.

7.2.2.2. Vegetation.  See Section 7.2.1.2.

7.2.2.3. Major Climatic Controls.  See Section 7.2.1.3.
7.2.2.4. General Weather.  Spring is the transition season between the clear, dry and cold winter season and the cloudy, warm and moist summer season.  The Asiatic (Siberian or baroclinic Lake Baikal Highs) high continues to weaken during April and is occasionally displaced northward by intrusions of moist tropical air as the polar front begins a northward migration across the Korean peninsula from its winter position south of the Korean peninsula.  By the end of April, the northwest surface winds have stopped.  Warm moist air from the south invades the peninsula causing increased cloudiness and precipitation, particularly in the south.  Some cities in the south have precipitation amounts in excess of 6 inches (152 mm) during April and May.  The Asiatic high over the mainland is moved even farther away by the formation of lows that form over China and Mongolia.  During May, a low forms over Asia to the north of the Korean peninsula.  This causes surface winds to become westerly during May.  However, this surface pressure pattern is not as intense as that caused by the Asiatic high and local topographic and orographic effects become more important in determining the surface winds.  For example, sea and land breezes grow stronger along the coasts due to increased heating from the sun.  Also, the heat of the day causes winds to travel up the many valleys in the Korean peninsula and at night the cooling causes drainage winds down the valleys.  The combination of drainage winds and land breeze near the coasts can produce strong winds that blow through the valley toward the sea.  Typically, of all the tertiary circulations, the sea and valley breezes (due to insolation) are the strongest.

7.2.2.5. Operational Effects.  Air operations become increasingly difficult as cloudiness increases in spring as the Asiatic high weakens and the strong northwesterly flow of dry continental air decreases.  The polar front occasionally migrates northward over the Korean peninsula bringing warm moist air and clouds.  Clear skies occur at night about half the time, but during the day only on 10 days of the month.  Cloudy skies occur on 10-14 days at night and 15-20 days of the month during the day.    Daytime visibility is good throughout the spring, but haze caused by pollution reduces the visibility to less than 6 miles (9,000 meters) up to 60 percent of the time in the immediate area of cities until late morning.  Fog lowers visibility to less than 1 mile (1,600 meters) 5-10 percent of the time, with the greatest chance at 09-11L.  Above 6,600 feet, visibility is almost always unrestricted.  Occasionally, the skies over the northern peninsula are covered by yellow winds.  Precipitation and fog increasingly degrades electro optical weapons systems effectiveness.  The threat of icing increases as the Siberian High weakens and the in-cloud temperatures/liquid water content becomes conducive for icing accretion.   Mechanical turbulence (and occasionally mountain wave) still poses a threat when intense systems move across the peninsula.

7.2.3. Summer or Southwest Monsoon (June – mid September).

7.2.3.1 Terrain.  See Section 7.2.1.1.

7.2.3.2. Vegetation.  See Section 7.2.1.2.

7.2.3.3. Major Climatic Controls.  See Section 7.2.1.3.
7.2.3.4. General Weather.  Summer is cloudy, warm and moist in the Korean peninsula.  During June the surface winds are variable, but they are predominantly from the south toward a low center over the Gobi desert and the northward migration of the Bonin High (sub-tropical ridge).  This low, caused by heating of the landmass over China, becomes established in July and high pressure builds into the East China Sea.  The resulting flow over the Korean peninsula from this high to the low over China transports warm, moist tropical air over the Korean peninsula from the south.  The Korean peninsula has the most clouds, precipitation, and fog at this time of year.  The mean polar frontal position, the boundary between the moist tropical air to the south and the drier cooler air from the north, lies across Cheju Island during late June to Early July.  Unstable waves develop along this front and produce widespread cloudiness and rain in the southern part of the Korean peninsula several times during July.  These low pressure centers sometimes stall in the Korea Strait and produce lots of rainfall, making July the wettest month of the year.  Rainfall occurs on 50 percent or more of the days in July.  This pattern of moist tropical weather continues in August as the mean position of the polar front moves northward into North Korea.  The number of days with rainfall decreases slightly from July to August.  During July, August, and early September, typhoons can affect the weather over the Korean peninsula.  South Korea experiences about two per year across the southern part of the peninsula while North Korea has 1 typhoon about every 2-3 years.  The strong winds of typhoons have usually subsided by the time the typhoons reach the Korean peninsula, but the heavy rains caused by the typhoons produce damaging floods.

7.2.3.5. Operational Effects.  This is the worst season for air operations as cloudiness increases significantly in summer.  As the polar front migrates northward over the Korean peninsula during July, warm, moist air replaces the cold, dry air over the entire peninsula and cloud amounts increase.  Clear skies occur on 3-8 days of the month, while cloudy skies occur on 20-25 days of the month.  Ceilings less than 1,000 feet are more frequent in summer than during any other season.  In the Northeast Highlands these ceilings occur 30-50 percent of the time in the morning and 10-35 percent of the time in the afternoon coincident to the occurrence of fog.  In the northwest hills and plains these ceilings occur up to 50 percent of the time in the morning, but only 10 percent or less in the afternoon.  Fog occurs more often in summer than at any other time due to the warm, moist flow.  Visibility less than 6 miles (9,000 meters) occurs up to 75 percent of the time in the morning in the north and up to 50 percent of the time in the south until late morning or early afternoon.  Summer is the rainy season.  This precipitation occurs mainly in June through August; July is the wettest month of the year.  The heaviest precipitation occurs only with lows that travel along the coast of the West Sea, the East Sea or through the Korea Strait.  Expect precipitation on 12-18 days in July; 3-10 days have precipitation amounting to 0.4 inch (10 mm) or more.  Thunderstorms increase in frequency to 1-9 days a month.  

7.2.3.6. Hazards.  The usual hazards occur with thunderstorms include lightning, strong winds, hail, and heavy rain.

7.2.4. Fall (late September – November).

7.2.4.1 Terrain.  See Section 7.2.1.1.

7.2.4.2. Vegetation.  See Section 7.2.1.2.

7.2.4.3. Major Climatic Controls.  See Section 7.2.1.3.
7.2.4.4. General Weather.  Fall is the transition season between the cloudy, warm, moist summer and the clear, cold, dry winter.  Cooling of the landmass over Asia starts in late September, causing the Asiatic (Siberian or baroclinic Lake Baikal Highs) high to develop over China.  The high becomes more pronounced during October causing cool, dry air to flow southward over the peninsula.  The mean polar frontal position with its band of precipitation moves south across the Korean peninsula in September and drier, cooler air arrives behind it.  The polar front moves to a mean position to the south of the Korean peninsula in October making it a pleasant month with moderate daytime and nighttime temperatures.  September is still part of the typhoon season, which extends from July through September in the Korean peninsula.

7.2.4.5. Operational Effects.  Air operations improve significantly in the Fall season.  Cloudiness decreases as the polar front migrates southward over the Korean peninsula during late September to its mean October position south of the peninsula, cooler, drier air replaces the warm, moist air over the entire peninsula.  Clear skies occur on 15-20 days of October at night and 10-15 days during the daytime.  Cloudy skies occur on 8-14 nights and 12-15 days.  Ceilings less than 1,000 feet occur 5 percent or less of the time except at a few locations in the northwest hills and plains where they occur up to 25 percent of the time in the morning.  Daytime visibility improves in the fall, but fog still restricts the visibility in the Korean peninsula during the morning.  Visibility less than 6 miles (9,000 meters) occurs up to 70 percent of the time, mainly in the northwest hills and plains and the southwest hills and plains regions, until late morning or early afternoon.  Fog lowers visibility to less than 1 mile (1,600 meters) in the northwest hills and plains and the southwest hills and plains 10-25 percent of the time in the morning; elsewhere, less than 5 percent.  By afternoon the visibility improves so that the frequency is less than 5 percent in all areas.  Precipitation decreases.  It occurs on 10 days or less and precipitation of 0.4 inch (10 mm) or more occurs only on 3 days or less.  The mean monthly precipitation in October varies from 1 inch (25 mm) to 3 inches (76 mm).  The usual hazards occur with thunderstorms include lightning, strong winds, hail, and heavy rain.  The threat of icing increases as the average height of the freezing level decreases through October to a mean height of 5,000 feet.  The threat of mechanical turbulence increases as well with migratory systems increasing through fall

7.3.  Central Korean Peninsula Weather and Operational Effects. 

This brief study focuses on the weather occurring within 50 miles (93 km) either side of the Korean Demilitarized Zone (DMZ) and the resulting effects on both ground and air operations.  All information is based on climatology.  The discussion is divided into four seasons:  spring transition (April and May); 

southwest monsoon (June through September); fall transition (October); and northeast monsoon (November through March).  Under each season, "weather" is discussed followed by "operational effects."  Readers should review DMAAC Tactical Pilotage Chart G-10B and Joint Operations Graphics NJ52-5, -6, and -9 as well as appropriate military geography for a review of terrain, drainage, and other features.

7.3.1. Terrain.  Hills and mountains cover about 75 percent of the Korean peninsula, with the remainder covered by scattered lowlands.  The Taebaek, and Kwangju mountain ranges are right along the DMZ.    Most of the rivers are short, swift, and shallow due to topography, narrowness, and sand deposits within the river.  Major rivers and streams occupy the valleys between the mountain ranges.  The Naktong along the south coast is subject to flooding during periods of heavy rainfall.  The Kum River flows northward between the Sobaek and Charyong before turning southwest into the West Sea.  Other major rivers within South Korea are the Mangyong of length 53 miles (98 km), Somjin 114 miles (212 km) long, and Yongsan with a length of 62 miles (115 km).  These rivers empty into the West Sea.  There are many small lakes, reservoirs and marshes within South Korea.  The majority of these rivers have developed large river basins along the coastal plains.

7.3.2. Vegetation.  Vegetation in the mountains is mainly composed of coniferous trees, such as Siberian firs, spruce, pine, and Korean cedar.  Most of the lowlands are cultivated, except for some of the hills that are covered with small pine groves mixed with oak, chestnuts, and elders.  Along streams that are subject to flooding or where the ground is too stony for cultivation, reeds, sedges, wild mulberry trees, and Italian poplars are found.
7.3.3.  Spring Transition (April and May).

7.3.3.1. General Weather.  The Siberian high weakens rapidly and disappears by early June. The sustained northwesterly flow of dry air disappears, replaced by increasingly warm, moist air flowing off the West and East China Seas.  The storm track moves northward towards northern Manchuria and southern Siberia.  Increasing night and morning low clouds, drizzle, and fog restrict air operations below 3,000 feet MSL over valleys and below 2,500 feet MSL over mountains 1 day out of 3.  Afternoon and evening showers reduce ceilings and visibility below 1,000 feet on 1 day of 10.  Low ceilings, rain or showers, and fog increase towards the end of May.  Isolated thundershowers occur after early May.

7.3.3.2 Operational Effects.  Air operations below 3,000 feet MSL become increasingly difficult towards the end of the period, especially over higher mountains.  Mountain rivers and streams may temporarily flood; unpaved roads and valley areas temporarily become mud.  Precipitation and fog increasingly degrades electro optical weapon systems effectiveness.

7.3.4. Southwest Monsoon (June through September).

7.3.4.1. General Weather.  The polar front moves northward becoming quasi-stationary in southern Manchuria by August.  Northward flow of moist, warm, unstable air result in extensive clouds and rain.  One typhoon per year reaches the DMZ.  Clouds and rain reduce ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) from 1 day in 3 in the west to 1 day in 4 in the east.  Worst times are late night and early morning.  Mountain obscurements begin as low as 1,500 feet MSL.  Heavy showers, thunderstorms, and rain are common.  Amounts can be extremely high, more than 16 inches (406 mm) in 24 hours.  The most favored period for onset of layered clouds and heavy precipitation is from late June to mid July.

7.3.4.2. Operational Effects.  Air operations below 3,000 feet MSL are difficult except during late morning and early evening.  Most mountains above 2,500 feet (760 meters) are obscured.  River valley flooding becomes common, especially after periods of very heavy rain.  Electro optical weapon systems effectiveness degrades to fair; during heavy rain, it becomes poor.  Bridges and paved roads may wash out.  Unpaved areas become, and remain, mud.

7.3.5.  Fall Transition (October).

7.3.5.1.General Weather.  The polar front moves rapidly southward out of Korea as the Siberian high forms and intensifies.  Both cloud cover and precipitation decrease rapidly, occurring only 1 day in 6.  Ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) are increasingly rare, averaging only 1 day out of 8. The ground dries rapidly.  Mountains below 3,000 feet (915 meters) are only briefly obscured.

7.3.5.2.Operational Effects.  Air operations below 3,000 feet MSL (915 meters) are normally possible.  River valley flooding occurs only after a rare heavy thundershower.  EO weapon systems effectiveness increases dramatically, degrading only in heavy showers or early morning valley fog.  Unpaved areas dry, becoming passable. 

7.3.6.  Northeast Monsoon (November through March).

7.3.6.1. General Weather.  Snow becomes predominant by mid-December; however it occurs only on 1 day out 5 even in January.  Except for the occasional snow squall, ceilings and visibility are excellent.  Smoke from home heating units restricts valley visibility near dawn if winds are light.  Winds may gust up to 45 knots during Siberian cold air outbreaks, bringing moderate to severe turbulence over the mountains.  First freeze date ranges from near December 25 on either coast to December 10 in the interior; thawing from late February to early March, respectively.  Rivers freeze over from mid-December to late February.

7.3.6.2. Operational Effects.  Except during snow showers, air operations are hindered only by turbulence associated with fresh polar/arctic outbreaks.  Cold temperatures from December through February primarily hinder ground operations; Camp Page has recorded -12F (-24C).  Wind chills have reached below -40F (-40C).

7.4.  nK Strategic Reserve Areas.

The north Korean strategic reserve area is north of a east-west line through Pyongyang.

7.4.1.  Spring (April-May).

7.4.1.1. General Weather.  As the Asiatic high weakens, the storm track moves northwards.  Southern Siberian (Lake Baikal) lows, Mongolian lows, and West Sea lows bring rising temperatures and increased rain.  Typhoons are not observed.

7.4.1.2. Sky Cover.  Cloud cover increases steadily due to increased available moisture, warmer temperatures and increasing West Sea and Shanghai low cyclogenesis.  Frequencies of ceilings below 3,000 feet increase rapidly in early April.  Frequencies continue to increase in May, although at a smaller rate.  Both coasts show peak occurrences shortly before and shortly after sunrise; inland sites have their greatest frequencies in mid-afternoon, as afternoon cumulus becomes common.  Mountains above 3,000 feet (910 meters) are briefly obscured.  Layered middle and high clouds, along with extensive mountain obscurements, occur ahead of and with passing West Sea lows.

7.4.1.3. Visibility.  Visibility less than 1 mile (1,600 meters) occurs in early morning in and near towns and cities due to smoke from urban building heating and calm winds.  At these sites, visibility drops below 3 miles (4,800 meters) after midnight under calm winds and does not markedly improve until 1-2 hours after sunrise.  Along the northeast coast, morning fog is relatively common.  Here it occurs about 20 days in April and up to 18 days in May.  Visibility drops below 1 mile (1,600 meters) only 12 percent of the time.  Mountain drainage winds may blow smoke and fog out to sea.  Local ground fog occurs inland under light or calm winds.  Visibility is well above 7 miles (9,999 meters) from late mornings through early evenings in the absence of frontal systems and their associated precipitation or dust.  However, visibility in frontal associated rain or rain showers drops below 5 miles (8,000 meters); in snow, below 1 mile (1,600 meters).  The heaviest snows over the higher Hamgyong Mountains reduce visibility to near zero.  Yellow dust ("Loess") is advected into the highlands from the Loess Plateau once or twice a year.  Such dust normally occurs below 6,600 feet MSL; on rare occasions, it extends up to 15,000 feet MSL.  Such loess is borne by the strong northwesterly winds that follow passage of a well-developed low moving southeastward out of north China (typically a Mongolian Low).  Visibility may drop below 1/2 mile (800 meters).

7.4.1.4. Winds.  Surface winds are variable, reflecting the flow.  Southerly winds are more frequent than in winter.  Calm winds are more common, especially in the early morning in interior valleys.  Variations in the wind direction and speed due to the rugged terrain are common.  Coastal diurnal variations, due to land/sea breezes, increase.  Upper-air winds are primarily westerly.  Low-level winds above the boundary layer are more variable due to the increasing frequency of fronts.  At higher levels, strong winds are common due to the subtropical and polar jets' proximity.

7.4.1.5. Precipitation.  Amounts increase from winter, but remain below 0.5 inches (13 mm) in April.  Amounts drop dramatically in May.  Snow normally does not occur after early May except over the crests of the highest peaks.

7.4.1.6. Thunderstorms.  Still rare, these normally occur only over the highest mountains as a strong cold front or West Sea low passes.  Over the coasts and the lowlands, frequencies are less than 1 day a month in both April and May.  Tops range from 30,000-35,000 feet MSL.

7.4.1.7. Temperatures.  April highs increase from near 60F (16C) along the demilitarized zone (DMZ) to near 50F (10C) along the Russian and Manchurian borders.  Lows range slightly more than 40F (4C) near Wonsan to slightly below freezing along the Yalu River.  Temperatures over the higher mountains fall well below freezing.  By May, highs range from near 60F (16C) along the Russian border to more than 70F (21C) along the DMZ.  Lows also rise, reaching from near 42F (6C) along the northeast coast to 52F (11C) along the DMZ.  Recorded extremes range from 3F (-16C) in the extreme north along the Manchurian border to 95F (35C) in the northern interior.

7.4.1.8. Hazards.  Sea survival times climb up to about 30 minutes off the northeast coast.  Off the northwest coast, they increase to approximately 2 hours.  Severe turbulence, severe mixed icing, strong wind shears, and strong surface winds occur with thunderstorms.  Turbulence, especially moderate to severe mountain wave turbulence, remains a major aviation hazard.  Off-road trafficability drops to fair as ground fully thaws.  Dense dust advected in from north China can cause both reduced visibility and equipment wear problems similar to those experienced after volcanic eruption or in deserts.

7.4.2. Summer (June-September).

7.4.2.1. General Weather.  Weather conditions deteriorate rapidly from south to north as the polar front moves across North Korea in July.  In September, this synoptic system moves rapidly back southward.  Worst conditions occur about 100 miles (185 km) ahead of frontal systems and developing low pressures centers along this front.  Weather hampers military operations the most during this season.  Ceilings and visibility are often below 1,000 feet and/or 3 miles (4,800 meters), with layered clouds through 30,000 feet.  Heavy, often torrential, rain washed out roads, causes landslides, and turns unpaved areas into quagmires.  At least once every 2-3 years a typhoon crosses north Korea; almost every year typhoon rains and winds affect at least the southern half of the country.

7.4.2.2. Sky Cover.  The frequency of ceilings below 3,000 feet increases steadily through August from south to north as the polar front moves north into Manchuria.  Ceilings lower steadily from north to south in June, early July, and August.  Mountains are routinely obscured above 1,000 feet (305 meters) MSL within 100-150 miles (180-280 km) of the polar front or a developing low center.  In these areas layered clouds extend to well above 30,000 feet MSL.  Conditions within 50 miles (93 km) of the front or low may drop well below 1,000 feet MSL.  Otherwise, low stratus gives way to late morning cumulus with isolated afternoon thunderstorms.  Clouds clear rapidly after sunset.

7.4.2.3. Visibility.  Fog is widespread along the northeastern coast and north of advancing frontal systems.  June visibility in the south drops below 3 miles (4,800 meters) 20-30 percent of the time except during mid-afternoon.  By late July, these poor conditions have overspread the north as well.  Locations along the coastlines have more than 40 percent of the early and midmornings with visibility less than 1 mile (1,600 meters).  While both the West Sea and the East Sea are warming, the Liman current along the northeast coast continues to keep sea surface temperatures relatively cold.  The prevailing slightly onshore winds ensure nocturnal fog and low clouds.  West coast conditions, while not as poor, reflect relatively cool water and onshore flow.  Nocturnal ground fog is common, with visibility often dropping below 3 miles (4,800 meters).  Within 100 miles (185 km) on the northern side of the polar front, visibility is often between 1-2 miles (1,600-3,200 meters) in rain and fog.

7.4.2.4. Winds.  Coastal low-level winds tend to be southerly; east coast low-level winds reflect both the channeling by the coast mountains and flow behind Shanghai and West Sea lows that have crossed into the East Sea.  Inland surface winds tend to have a southerly component.  Night and early morning winds are normally less than 3 knots, and often calm.  Land and sea breezes are common along the coasts, as are mountain/valley winds in the interior and along the east coast, except for thunderstorms and typhoons, speeds are usually less than 25 knots.  Typhoon winds may reach in excess of 90 knots, such rare winds are most likely on the exposed east coast after the typhoon recurves into the East Sea.  Low-level winds above the boundary layer are relatively variable due to polar frontal waves.  Upper-air winds are primarily westerly and fairly strong, particularly ahead of deepening upper-level, low-pressure troughs associated with 

Shanghai or West Sea cyclogenesis.  The strongest of these systems may have associated high altitude wind speeds approaching those of winter.

7.4.2.5. Precipitation.  Rain is common.  During July, rain occurs nearly 2 days out of every 3.  Occurrences increase steadily in August and again in September.  The combination of warm, moist, unstable air, onshore flow, and frequent frontal low passages result in some remarkable rainfall.  Rainfall over the southern plateau south of 40 degrees north averages 8-12 inches (200-300 mm) per month; extremes have reached 24.6 inches (625 mm).  Greatest recorded 24-hour rainfall exceeds 13.8 inches (351 mm).  Only along the eastern Manchurian border do amounts drop to 4.9 inches (124 mm).  Even the lowest monthly totals exceed 3 inches (75 mm).  

7.4.2.6. Thunderstorms.  Recorded thunderstorms are rather rare.  Most valleys average less than three thunderstorm days a month.  However, higher ridges and the Hamgyong Mountains have twice that number.  Average tops are 35,000-40,000 feet MSL.  Severe thunderstorms are extremely rare; most tops are less than 45,000 feet.  Ceilings and visibility may be below 500 feet and 1 mile (1,600 meters).  Favored time is from 12L-19L.  The usual hazards are associated.  Heavy rains turn paddies and level ground into quagmires; landslides in the mountains are common.

7.4.2.7. Temperatures.  Warm and muggy characterizes the season, much like middle western United States summers.  Coastal sites, especially along the northeastern coast, have highs near 78F (26C) to 82F (28C).  Other areas reach 88F (31C).  Low temperatures range from 62F (17C) to 72F (22C).  Extreme highs have reached 100F (38C); lows 32F (0C) along the eastern Manchurian border.  However, temperatures cool rapidly north of 40 degrees north in September.  Mean first frost dates over the central Hamgyong is early September.  North of 41 degrees north, all areas normally experience at least one frost by the end of September.

7.4.2.8. Hazards.  Sea survival times are at their highest, with those off the northeast coast approaching 8 hours; off the northwest coast, times are above 12 hours.  Rains from these storms as well as the polar front result in very poor flying weather, mountains above 1,000 feet (305 meters) MSL are often obscured, and visibility may fall below 1 mile (1,600 meters).  Flash floods are common; rivers rise rapidly.  The Yalu has reached heights of 26 feet (8 meters) above normal.  Roads and bridges wash out; landslides are common.  Trafficability off paved roads ranges from fair to poor, as ground becomes a sea of mud.

7.4.3.  Fall (October).

7.4.3.1. General Weather.  Conditions rapidly transition from those of summer and its layered clouds and rain to those of winter with its clear skies, cold temperatures, and strong northerly winds.  As the Asiatic high forms, the polar front moves rapidly southward.  Skies clear, visibility improves, ground dries, and rivers fall.  Only a rare typhoon temporarily interrupts this process.

7.4.3.2. Sky Cover.  Frequency of ceilings below 3,000 feet decreases steadily.  Extensive layered clouds are found only with frontal systems and the rare typhoon.  Such systems can bring layered clouds from 1,500-30,000 feet MSL south of 40 degrees north.  Otherwise, only one day out of four has 2,500-3,000 foot ceilings.  Clouds tend to clear somewhat after dark, and build by late morning.  Mountains are almost always obscured with frontal systems, and often above 2,500 feet (760 meters) MSL from late morning to late afternoon otherwise.

7.4.3.3. Visibility.  As temperatures fall, available moisture becomes less, and visibility increases dramatically.  The predominant inland visibility restriction is found around villages and cities.  By month's end, only urban smoke affects inland visibility.  Coastal fog, especially at night, is still possible.  Afternoon visibility is, in the absence of rain, almost uniformly good.  Rain or rain showers associated with passing frontal systems reduces visibility to 3-5 miles (4,800-8,000 meters).

7.4.3.4. Winds.  The rapidly building Asiatic high and southward movement of the polar front is reflected in increasingly northerly surface winds.  The extreme north has a small, but measurable, percentage of winds falling in the 17-to 27-knot category.  However, nights and early mornings are still often calm.  Land/sea breezes are reinforced, especially along the northeast coast, by mountain/valley breezes.  Only defined synoptic systems disturb the relatively light winds of the Manchurian frontier.  Upper-level winds remain westerly with slowly increasing speeds as the polar jet stream strengthens.  The subtropical jet stream moves southward out of the area.  Highest mean speeds begin to reach 100 knots.

7.4.3.5. Precipitation.  Most precipitation is still rain; frequencies decrease to 3-9 days a month.  However, Hyesan, on the North Korea-Manchurian border, has isolated snow, mostly after 15 October.  The snowline over the higher Hamgyong mountains appears by midmonth; by the end of October, it is down to 2,500 feet (760 meters) north of 40 N.  Precipitation amounts are low, averaging 1-3 inches (25-75 mm); the area south of 40 degrees north, however, has recorded up to 17.7 inches (450 mm) (all rain).

7.4.3.6. Thunderstorms.  Thunderstorms rapidly become extremely rare.  Only one thunderstorm day is recorded at any one location over the country; the extreme north has even less.  Tops of those that do occur reach 30,000-35,000 feet.  Ceilings and visibility drop to 1,000 feet and 3 miles (4,800 meters).  The usual hazards are found in and near such storms.

7.4.3.7. Temperatures.  Temperatures, especially in the north, fall rapidly.  Highs average 60F to 70F (16C to 21C); lows near 42F (6C).  However, extreme lows throughout the country have dipped to 22F (-6C), while along the Manchurian border they have reached 3F (-16C).

7.4.3.8. Hazards.  Sea survival times drop dramatically.  Average times off the northeast coast fall to under 4 hours; off the northwest coast, to less than 6 hours.  The rapid onset of extremely cold temperatures has drastic effects on unprepared personnel.  Ground rapidly freezes north of 41 degrees north.  While this solves trafficability problems due to mud, it presents new problems.  In extremely cold temperatures, ground freezes hard; artillery, as an example, cannot properly fire, as the recoil mechanism, normally anchored in the ground, cannot hold the weapon.  Equipment freezes; frostbite claims personnel.  In-cloud icing poses problems for helicopters and light fixed wing aviation.  Strong low-level winds cause mountain waves and moderate to severe turbulence over rough terrain.  An abnormally early heavy snow, which can occur in October, can drop 8-10 inches (20-25 cm) of snow along the east coast and over the southeastern Hamgyong mountains.

7.4.4. Winter (November-March).

7.4.4.1. General Weather.  By mid-November, the Asiatic high has reached full strength.  Skies clear, visibility becomes excellent, strong and gusty northwesterly winds become common, and temperatures plummet.  The northern storm tracks become active; Mongolian lows are the most common systems to affect the country.  Only the migratory lows coming southeast out of Manchuria or a West Sea low moving eastward to the south bring extensive layered clouds and snow.  Conditions do not begin to moderate until mid-March.

7.4.4.2. Sky Cover.  Except for passing frontal lows, middle and high clouds are rarely present.  A low cloud ceiling of 2,000-3,000 feet is relatively common south of 41 degrees north from late morning through sunset.  This can be a particular problem near the east coast as onshore winds bring moist cold air inland.  Layers with frontal systems often extend from 1,000-30,000 feet.  Under extremely cold conditions with little wind, ice fog may form near urban centers, airfields, and human habitations.  Tops are below 500 feet AGL; however, dissipation requires heating and the ending of the human activity, which caused it.

7.4.4.3. Visibility.  While generally excellent, there are three exceptions.  Late night and early morning ground fog is common providing there is no wind, terrain is favorable, and a moisture source is available.  During light or calm winds, urban areas have nocturnal visibility restricted to below 3 miles (4,800 meters) just before and after dawn due to smoke.  Snow can drop visibility to near zero, especially over higher terrain.  A particular problem is heavy snow showers along each coast, but especially the west coast.  Visibility goes almost immediately from unrestricted to 1/16 mile (100 meters).

7.4.4.4. Winds.  Surface winds are strong northerly during late mornings and afternoons.  Even during a new Siberian outbreak, however, late night and early mornings may see calm conditions.  This is especially true in protected mountain valleys.  Speeds in gusts can exceed 45 knots; over ridges they can exceed 65 knots.  The upper-level winds reflect the now combined polar and subtropical jet streams, mean speeds at all levels above 500 mb (18,000 feet) have exceeded 100 knots.  Winds may exceed 200 knots above 30,000 feet with stronger upper air systems.

7.4.4.5. Precipitation.  Precipitation frequencies increase rapidly northwards reflecting the increasing activity along the northern storm tracks.  North of 40 degrees north, precipitation, all snow, averages less than 0.4 inches (10 mm) per month.  South of 40 degrees north, mean monthly amounts jump to near 1 inch (25 mm).  However, 24-hour extremes have reached 3 inches (76 mm) in the Wonson area with strong onshore flow behind an eastward moving frontal low.  Almost all precipitation falls as snow from mid-December through late February.  Some freezing rain may occur along the immediate coasts in the southern part of the area.

7.4.4.6. Thunderstorms.  Thunderstorms are almost unknown.  A very rare cold air thunderstorm may occur with intense low pressure systems.  Tops are less than 25,000 feet MSL.

7.4.4.7. Temperature.  Bitterly cold weather, with extreme wind chills and high frostbite risks, are common.  January wind chill temperatures are below -25F (-32C) more than 40 percent of the time over the Hamyong Mountains.  High temperatures average freezing or just above only along the east coast south of 41 degrees north; all other areas are well below freezing.  The Manchurian border averages from 12F to 15F (-11C to -9C); the Kaema Plateau and the Hamgyong Mountains well below that.  Lows average 10F to 15F (-12C to -9C) along the coast; down to nearly -30F (-34C) along the eastern Manchurian border.  Ground freezes by late November; it does not thaw in the south until 1 March.  In the north, mean thaw dates are near 1 April.  Rivers freeze solid by late December, and do not thaw until April.

7.4.4.8. Hazards.  Water survival times range down to under 15 minutes off the extreme northeast coast; off the extreme northwest coast, under 45 minutes.  Aircraft in-cloud icing remains a problem along either coast.  Poor ceilings and visibility associated with major lows restricts both air and ground traffic.  Severe turbulence occurs over and downwind of mountain ridges with strong northerly flow.  Ground freezes solid, with resulting problems for ground construction or artillery emplacement.  Snow depths along the east coast can reach 25.6 inches (65 cm), and 11.8 inches (30 cm) inland.  Drifts have exceeded 5 feet (1.5 meters).  Structural icing is a problem for both communications towers and for ships operating offshore.

7.5.  Taejon.

Taejon, Republic of Korea (36° 20'N, 127° 23'E)

This brief study focuses on the weather occurring in an 8,500 square mile (29,000 square km) area centered around Taejon, ROK, and the resulting affects on both ground and air operations.  All information is based on climatology.  Readers should review DMAAC Tactical Pilotage Chart G-10B and Joint Operations Graphics NJ52-5, NJ52-6, and NJ52-9 as well as appropriate military geographies for a review of terrain, drainage, and other features.

7.5.1. January.
7.5.1.1. General Weather.
Winter is firmly established and the Asiatic high is at its most intense.  The polar front is well south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

Temperatures are cold, with mean daily temperatures from 22F (-6C) to 38F (3C).  Strong surges of cold air from the Asiatic high reach the area about 3-4 times during the month and sharply lower temperatures.  Temperatures as low as -2F (-19C) have been reported.

Mean cloudiness averages only scattered sky cover.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and at Taejon, which is less than 5 miles (8 km) southwest of the Kum River, which a key source of moisture.  Visibility as low as 1 mile (1,600 meters) usually lasts until mid-morning, when conditions improve to 5-7 miles (8,000-9,999 meters).  Heavy snow showers will occasionally reduce ceilings to 300 feet, and visibility to near zero.

Snow falls on about 10-12 days, usually with only 3 inches (75 mm) or less accumulation.  However, snowfalls of 20 inches (51 cm) or more have been reported in January.  These heavy snowfalls are in association with weather systems moving in from the West Sea.

The prevailing wind is from the northwest, at a mean speed of about 3-6 knots.  The wind is frequently calm near dawn.  During cold outbreaks from the Asiatic high, winds may gust up to 45-50 knots.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 45 knots at 10,000 feet, and 60 knots at 18,000 feet.

7.5.1.2. Operational Impacts.

Air.  Ceiling and visibility at Taejon is less than 3,000 feet and/or 3 miles (4,800 meters) about 35 percent of the time, less than 1,000 feet and/or 2 miles (3,200 meters) about 5 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 1 percent of the time.  Away from the Kum River, these percentages drop to 6 percent, 2 percent, and 1 percent respectively. Smoke from home cooking units restricts valley visibility most near dawn when the winds are light or calm.  Generally, air operations throughout the area are hindered only by mechanical turbulence as winds move over the rugged hills and mountains.

Occasionally, a migratory low pressure system in the West Sea will bring extensive layered cloud cover and snow and/or rain.  At this time of the year, precipitation is usually snow.  Rain is less common, and freezing rain is even more rare.  Cloud bases can be as low as 100-200 feet with tops up to 12,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high occur 3-4 times in January.  Temperatures as low as -2F (-19C) have been reported with these outbreaks.  These extreme low temperatures are rare, but are always possible.  These cold surges are very dry and have little to no cloud cover associated with them.  Winds can be much stronger and can cause severe turbulence over mountain ridges.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Valleys, basins, and gorges parallel to prevailing winds are most likely to experience these winds.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  This dust can cause severe damage to turbine blades and propellers.

Ground.  Cold temperatures are the primary hindrance to ground operations.  Low wind chill temperatures can severely hinder troop movement and activity.  With a temperature of 0F (-18C), winds of only 14 knots will lower the wind chill temperature to –20F (-29C).  Flesh may freeze within 1 minute during these conditions.  The ground is mostly frozen, which improves trafficability.  Emplacement of any weapons or equipment that require ground anchoring may be nearly impossible without the use of explosives to break the frozen soil.  Rivers are usually solidly frozen throughout the month.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may still fall and freeze on exposed surfaces, especially vehicles and communication aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy snow squalls.

7.5.2. February.

7.5.2.1. General Weather.

The winter season is firmly entrenched and the Asiatic high is very strong.  The polar front is well south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

Temperatures moderate slightly from those of January, but are still cold, with mean daily temperatures from 22F (-6C) to 38F (3C).  Strong surges of cold air from the Asiatic high reach the area about 3-4 times during the month and sharply lower temperatures.  Temperatures as low as 4F (-16C) have been reported.

As in most of the winter, mean cloudiness averages only scattered sky cover.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and around Taejon, which is just 5 miles (8 km) southwest of the Kum River.  This additional moisture source causes more cloudiness that in other parts of the area.  The early morning 1-3 mile (1,600-4,800 meters) visibility usually improves to 5-7 miles (8,000-9,999 meters) by mid-morning.  Heavy snow showers will occasionally reduce ceilings to 300 feet, and visibility to near zero.

Snow falls on about 8-10 days, usually with only 3 inches (75 mm) or less accumulation.  However, snowfalls of up to 12 inches (31 cm) have been reported in February.

The prevailing wind is from the northwest, at a mean speed of about 4-6 knots.  The wind is frequently calm near dawn.  During cold outbreaks from the Asiatic high, winds may gust up to 45-50 knots.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 45 knots at 10,000 feet, and 60 knots at 18,000 feet.

7.5.2.2. Operational Impacts.

Air.  Ceiling and visibility usually have little impact on air operations in most of the area.  Ceiling and visibility near the Kum River is less than 3,000 feet and/or 3 miles (4,800 meters) about 30 percent of the time, less than 1,000 feet and/or 2 miles (3,200 meters) about 2 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 2 percent of the time.  Away from the river, conditions of less than 3,000 feet and/or 3 miles (4,800 meters) occur on only about 7 percent of time.  Other restriction percentages remain unchanged.  Smoke from home heating and cooking units restricts valley visibility most near dawn when the winds are light or calm.  Generally, air operations are hindered most by mechanical turbulence as winds move over the rugged hills and mountains in the area.

Occasionally, a migratory low pressure system in the West Sea will bring extensive layered cloud cover and snow.  Cloud bases can be as low as 100-200 feet with tops up to 12,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high occur 3-4 times in February.  Temperatures as low as 4F (-16C) have been reported with these outbreaks.  These extreme low temperatures are rare, but are always possible.  Winds can be much stronger and can cause severe turbulence over mountain ridges.  Valleys, basins, and gorges parallel to prevailing winds are most likely to experience these winds.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  Engine turbines and propellers can be severely damaged by dust.

Ground.  Cold temperatures are the primary hindrance to ground operations.  Low wind chill temperatures can severely hinder troop movement and activity.  With a temperature of 0F (-18C), winds of only 14 knots will lower the wind chill temperature to –20F (-29C).  Flesh may freeze within 1 minute during these conditions.  Personnel should be monitored for signs of hypothermia, frostbite, and snow blindness.  The ground is frozen, which improves trafficability.  Emplacement of any weapons or equipment that require ground anchoring may be nearly impossible without the use of explosives to break the frozen soil.  Rivers are usually solidly frozen throughout the month.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may still fall and freeze on exposed surfaces, especially vehicles and communication aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy snow squalls.

7.5.3. March.

7.5.3.1. General Weather.

The area is still under the influence of the cold continental air from the Asiatic high, but, at the surface and lower levels, warmer, moister air is beginning to invade the region.  The high may still send cold surges across the area, but its strength is rapidly weakening.  Migratory lows begin to move through more regularly.

Temperatures moderate, with mean daily temperatures from 35F (2C) to 52F (11C).  Strong surges of cold air from the weakening Asiatic high may still reach the area and sharply lower temperatures.  Temperatures as low as 13F (-11C) have been reported.

Mean cloudiness is increasing, but still average sky cover is scattered.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  Visibility may be as low as 1-3 miles (1,600-4,800 meters) under these conditions.  Usually visibility improves to at least 5 miles (8,000 meters) by mid-morning.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Rain showers, and occasional snow showers, can reduce ceilings to 300 feet, and visibility to near zero.  Rain is the predominate form of precipitation in March.  It falls on about 7-9 days during the month.  Temperatures are still cold enough for freezing rain to occur.  Maximum daily rainfalls have exceeded 7 inches (180 mm).  This is a rare phenomenon however, as the rainfall rates are seldom more than 1-2 inches (25-50 mm).

Snow is rare in March and falls on only 3-4 days, usually with little accumulation.  However, snowfalls of up to 9 inches (23 cm) have been reported.

Prevailing winds are becoming southwesterly to westerly as the Asiatic high weakens and a more southerly wind pattern begins to develop.  Speeds average about 4-6knots.  The wind is frequently calm near dawn.  Winds may gust up to 30-40 knots as migratory lows cross the area.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 45 knots at 10,000 feet, and 60 knots at 18,000 feet.

7.5.3.2. Operational Impacts.

Air.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 25 percent of the time, less than 1,000 feet and/or 2 miles (3,200 meters) only about 3 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) about 2 percent of the time.  Away from the Taejon area, conditions of less than 3,000 feet and/or 3 miles (4,800 meters) occur about 4-5 percent of the time.  Smoke from home cooking units restricts valley visibility most near dawn when the winds are light or calm.  Air operations are hindered by mechanical turbulence as winds move over the rugged hills and mountains in the area.  Low pressure systems and accompanying fronts bring extensive, layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 12,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate- to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  With an increase in moisture and cloudiness, the threat of aircraft icing increases.  Thunderstorms are rare in March, but may occur with strong low pressure systems and their associated fronts.  Tops are generally less than 25,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.

Although the Asiatic high is weakening, it will occasionally send cold outbreaks through the area.  The outbreaks sometimes cause thunderstorms to develop along the temperature front.  Temperatures as low as 14F (-10C) have been reported with these outbreaks.  These extreme low temperatures are rare, but are always possible.  Winds can be much stronger and can cause severe turbulence over mountain ridges.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Valleys, basins, and gorges parallel to prevailing winds are most likely to experience these winds.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.

Ground.  Cold temperatures remain a hindrance to ground operations.  Low wind chill temperatures can hinder troop movement and activity.  With winds of only 14 knots, a temperature of 14F (-10C) will lower the wind chill temperature to -2F (-14C).  The ground is beginning to thaw.  During March lower valley areas and unimproved roads become very muddy, and both vehicle and foot travel may be hindered.  Hypothermia and frostbite present hazards to ground activity.  Foot problems can develop due to the wet, cold conditions and the mud.  When temperatures are at or below 32F (0C), rain may freeze on exposed surfaces such as vehicles and communication antennas and their supporting structures.  Heavy accumulations of ice can cause structural damage.  An ice glaze on roads will make driving extremely hazardous.  At ground level, visibility may be significantly reduced during heavy rain showers.

7.5.4.  April.

7.5.4.1. General Weather.

Northerly winds diminish and are replaced by warmer moist air from the south.  The Asiatic high weakens rapidly and the polar front approaches, bringing the warm air and occasional strong low pressure systems and accompanying fronts to the area.

Mild temperatures predominate in April, with mean daily temperatures from 45F (7C) to 65F (18C).  Cooler air will occasionally move over the area, bringing temperatures down to 25F (-4C), as the Asiatic high has not completely weakened.

Mean cloudiness increases slightly, with averages of broken sky cover.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.  Rain falls on about 8-10 days during the month.  Maximum daily rainfalls have exceeded 8 inches (200 mm).  This is a rare phenomenon however, as the rainfall rates are seldom more than 2-3 inches (51-75 mm).  Snow is very rare in April.

Prevailing winds are southwest to west as the Asiatic high weakens and a more southerly wind pattern develops.  Speeds average about 3-4 knots.  The wind is frequently calm near dawn.  Winds may gust up to 30-40 knots as migratory lows cross the area.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper level winds show a decrease in speeds in April.  Speeds average 20 knots at 5,000 feet, 35 knots at 10,000 feet, and 45 knots at 18,000 feet.

7.5.4.2. Operational Impacts.

Air.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to about 28 percent of the time.  About 2-3 percent of the time, the ceiling and visibility is less than 1,000 feet and/or 2 miles (3,200 meters), and less than 200 feet and/or 1/2 mile (800 meters) about 2 percent of the time.  In areas away from the Kum River, the percentage of less than 3,000 feet and/or 3 miles (4,800 meters) decreases to only 4-5 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Air operations are also hindered by mechanical turbulence as winds move over rugged hills and mountains.

Low pressure systems which accompany the polar front can bring extensive, layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 22,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  Freezing rain is still possible with outbreaks of cold air from the north, but typically occurs in the northeast Taebaeks.  The strong winds brought by these systems cause moderate-to-severe turbulence over hills and mountains and up to 50 miles (93 km) downwind.  With an increase in moisture and cloudiness, the threat of aircraft icing increases.  Thunderstorms are rare in April, occurring on only 1-2 days during the month.  Tops are usually near 30,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Although the Asiatic high is weakening rapidly, it may occasionally send cold outbreaks through the area.  Temperatures as low as 26F (-3C) have been reported with these outbreaks.  These low temperatures are rare, but are always possible.  Winds can be much stronger than usual under these situations and cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  The freezing level is at 10,000-12,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area.

Occasionally, the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  The dust can damage turbine blades and propellers.  However, these "yellow winds" are very rare in April and in later months.

Ground.  In April, lower valley areas and unimproved roads become very muddy, and both vehicle and foot travel may be hindered.  Foot problems (trench foot) are an increasing hazard to ground troops because of the wet, muddy conditions.  Heavy rains and runoff from spring thawing usually cause substantial increases in river stages.  Localized flooding is possible, but wide-spread flooding does not usually occur.  Freezing precipitation is a slight hazard, as temperatures do fall below 32F (0C) on rare occasions.  Accumulations of ice can cause structural damage to communication equipment and supporting structures.  An ice glaze on roads can make driving extremely hazardous.  At ground level, visibility may be significantly reduced during heavy rain showers.

7.5.5. May.

7.5.5.1. General Weather.

Winter is over, and spring is rapidly ending as the weather patterns and wind flow begin to take on summer characteristics.  Warm, moist air invades the area, bringing increased clouds and precipitation.  The Asiatic high has virtually disappeared and the Asiatic low is beginning to take shape over southern Mongolia.  The polar front is moving north and occasionally migrates over the peninsula, bringing along strong low pressure systems with extensive layered clouds and heavy precipitation.  An occasional strong thunderstorm may be generated as the warm, moist air encounters the cooler air over the land areas.

Mean daily temperatures are from 55F (13C) to 72F (22C).  Cooler air still occasionally moves over the area, bringing temperatures down to 38F (3C).  Although significantly weakened, the Asiatic high still has enough strength to send the infrequent cold air surge over the region.  By the end of May, it has vanished entirely.  High temperatures may reach 92F (33C).

Mean sky cover averages broken.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Visibility usually improves by mid-morning to 5-7 miles (8,000-9,999 meters).  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.  Rain falls on about 8-10 days during the month.  Maximum daily rainfalls have exceeded 9 inches (230 mm).  This is a rare phenomenon however, as the rainfall rates are seldom more than 2-3 inches (50-75 mm) during the month.

Prevailing winds are south to southwest as summer becomes firmly established.  Speeds average about 3-6 knots.  The wind is frequently calm near dawn.  Winds may gust up to 30-40 knots as migratory lows cross the area or during the infrequent thunderstorm.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper level winds show a decrease in speed from the winter maximums.  They average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 35 knots at 18,000 feet.

7.5.5.2. Operational Impacts.

Air.  Low ceilings and visibility impact air operations during May, especially during the early morning hours between 03L-10L.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 28 percent of the time near Taejon and the Kum River.  In other areas, conditions of less than 3,000 feet and/or 3 miles (4,800 meters) occur on only about 5 percent of the time.  Afternoon and evening showers produce conditions less than 1,000 feet and/or 2 miles (3,200 meters) about 10 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.

The polar front is advancing northward, and accompanying low pressure systems bring extensive, layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 25,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  With an increase in moisture and cloudiness, the threat of aircraft icing increases.  Thunderstorms occur on only 1-2 days during the month.  Tops are usually near 35,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Occasional cold outbreaks lower the temperatures to 38F (3C).  These low temperatures are rare, but are always possible.  Stronger winds can cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  The freezing level is at 12,000-15,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area at and above these levels.  Above 23,000 feet, temperatures are usually too cold for ice to form.

Ground.  Increased rainfall causes trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Heavy runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Widespread flooding does not usually occur this early in the season.  At ground level, visibility may be significantly reduced during heavy rain showers.  Trenchfoot and a variety of other fungal infections are a problem.

7.5.6. June.

7.5.6.1. General Weather.

Summer is here.  The Asiatic high has disappeared, and the Korean peninsula is under the influence of the North Pacific or Bonin High.  Warm, moist air invades the area, bringing increased clouds and precipitation.  The polar front lies over the peninsula, bringing strong low pressure systems and associated fronts with extensive layered clouds and heavy precipitation.  Mid-June begins the period of frequent and heavy rainfall.  Strong thunderstorms are occasionally generated as the warm moist air encounters the cold air over the land areas.  

These storms are often embedded in multiple cloud layers.  The lows and frontal systems move across the area every 4-5 days in June.  The typhoon season begins in June, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  If they do pose a threat, they will usually move out of the East China Sea to the West Sea, then cross the peninsula.  They will bring torrential rains and high winds.  Wide spread flooding may occur, causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The floodwaters may persist from several days to several weeks.

Mean daily temperatures are from 65F (18C) to 78F (26C).  High temperatures have reached 98F (37C) during June.  Humidity increases significantly, bringing the threat of heat-imposed outdoor activity restrictions.  Mean lows are near 68F (20C).

Mean sky cover averages broken.  Visibility restrictions are significant, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Wet haze persistently lowers prevailing visibility to 5-6 miles (8,000-9,000 meters), especially near water.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.  Rain falls on about 10-11 days during the month.  Maximum daily rainfalls have exceeded 12 inches (300 mm). This is a rare phenomenon however, as the rainfall amounts are usually 5-6 inches (130-150 mm) during the month.

Prevailing winds are southwest, although, on many days, the winds are very light with directions influenced by the terrain.  Speeds average about 3-5 knots.  The wind is frequently calm near dawn.  Winds may gust up to 35-45 knots as migratory lows cross the area or during the infrequent thunderstorm.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper level winds show a decrease in speed from the winter maximums.  They average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 35 knots at 18,000 feet.

7.5.6.2. Operational Impacts.

Air.  Low ceilings and visibility have increasingly significant impacts air operations during June, especially during early morning hours.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 42 percent of the time in the Taejon area, but only about 6 percent of the time in the rest of the area.  Afternoon and evening showers produce conditions less than 1,000 feet and/or 2 miles (3,200 meters) about 15 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Late morning is usually the time when these conditions have the least impact on air operations.  Slant range visibility in wet haze can drop below 3 miles (4,800 meters) if there is a distinct top of the haze layer, as evidenced by a line in the sky marking the top of the haze layer.

The polar front and accompanying low pressure systems bring extensive layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 25,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero for short periods during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  The freezing level is at 12,000-15,000 feet.  With the increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area at and above these levels.  Above 23,000 feet temperatures are usually too cold for ice to form.  Thunderstorms occur on about 1-2 days during the month.  Tops are usually near 35,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Ground.  Heavy rainfall causes trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Widespread flooding does not usually occur this early in the season.  At ground level, visibility may be significantly reduced during heavy rain showers.  The high temperatures and increased humidity may pose a threat to outdoor activity and movement.  Heatstroke, sunstroke, or dehydration are potential dangers.  Troops should be monitored closely for signs of these conditions.  The wet bulb globe temperature (WBGT) should be closely monitored, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 Fahrenheit degrees (6 Celsius degrees) to the recorded WBGT.  Trenchfoot and other fungal infections are a danger because of the wet, muddy conditions.

7.5.7.  July.

7.5.7.1. General Weather.

The Korean peninsula is under the influence of the North Pacific/Bonin high.  Warm, moist air dominates the area, with extensive cloud cover and precipitation.  The polar front lies over the peninsula.  It carries strong low pressure systems and associated fronts with extensive layered clouds and heavy precipitation.  July is the height of the rainfall period.  It has the most frequent and heaviest rain of any month.  Strong thunderstorms are occasionally generated by surface heating and orographic lift over the hills and mountains.  These storms are often imbedded in multiple cloud layers.  The lows and frontal systems move across the area every 3-5 days in July.  Typhoons are a threat during the month, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  Most Pacific typhoons follow the warm Tsushima current between the Korean peninsula and Japan and move northeast away from the Korean peninsula.  Despite this, these storms will cause extensive cloudiness and heavy, prolonged rain in the Korean peninsula.  If they move into the East China Sea and then the West Sea, they may cross the peninsula.  They lose a lot of their strength, but still bring torrential rains and high winds.  Wide spread flooding may occur, causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The floodwaters may persist from several days to several weeks.

Mean daily temperatures are from 72F (22C) to 82F (28C).  High temperatures may reach 98F (37C) during July.  Extreme high temperatures top 100F (38C) in many locations.  Mean low temperatures hover near 72F (22C).  Humidity increases significantly, bringing the threat of heat-imposed outdoor activity restrictions.  There is little diurnal temperature change as the clouds and high humidity keep nighttime temperatures very close to those experienced during the day.

Mean sky cover averages broken.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero for short periods (l/2 to 1 hour).  Rain falls on about 15 days during the month.  Maximum daily rainfalls have exceeded 25 inches (640 mm), especially during the passage of typhoons.  This is a rare phenomenon however, as the rainfall amounts are usually 7-10 inches (180-250 mm) during the month.

Prevailing winds are southwest, although, on many days, the winds are very light with directions influenced by the terrain.  Speeds average about 3-6 knots.  The wind is frequently calm near dawn.  Winds may gust up to 35-45 knots as migratory lows cross the area or during the infrequent thunderstorm.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper level winds have decreased slightly.  They average 15 knots at 5,000 feet, 20-25 knots at 10,000 feet, and 25-30 knots at 18,000 feet.

7.5.7.2. Operational Impacts.

Air.  Low ceilings and visibility have increasingly significant impacts on air operations in July, especially during early morning hours.  Air operations below 3,000 feet become increasingly difficult.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 55 percent of the time.  Afternoon and evening showers produce conditions less than 1,000 feet and/or 2 miles (3,200 meters) about 15 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Wet haze, especially near water, reduces visibility to 3-5 miles (4,800-8,000 meters), and slant range visibility to 3 miles (4,800 meters) or less.  Late morning is usually the time when these conditions have the least impact on air operations.

The polar front and accompanying low pressure systems carry extensive layered cloud cover and rain into the Korean peninsula.  Cloud bases can be as low as 100-200 feet with tops up to 25,000-30,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  The freezing level is at 16,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area at and above this level.  Above 25,000 feet, temperatures are usually too cold for ice to form outside of thunderstorms.    Thunderstorms occur on about 1-2 days during the month.  Tops are usually 35,000-40,000 feet.  They will produce strong gusts, wind shear, turbulence, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm) and with the WBZ over 11,000 feet, is only seen over the higher terrain of the NE Taebaeks.  Hail aloft in and near thunderstorms is a greater hazard than surface hail.

Ground.  Heavy rainfall causes trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Widespread flooding does not usually occur except during prolonged rains from very strong systems or during the passage of typhoons.  At ground level, visibility may be significantly reduced during heavy rain showers.  The high temperatures and increased humidity may pose a threat to outdoor activity and movement.  The wet bulb globe temperature (WBGT) should be closely monitored, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 Fahrenheit degrees (6 Celsius degrees) to the recorded WBGT.  Heatstroke, sunstroke, and dehydration threaten ground operations.  Troops should be carefully monitored for symptoms of heat-related illness.  Moving across wet, muddy ground can bring on foot problems.  The unsterilized human and animal excrement that is sometimes used as fertilizer may cause Trenchfoot and other fungal infections.

7.5.8. August.

7.5.8.1. General Weather.

By mid August, the polar front or Changma has moved north of the Korean peninsula.  Maritime tropical air engulfs the whole peninsula, with extensive cloud and precipitation associated with strong low pressure systems and fronts.  August is part of the period of most frequent and heaviest rainfall.  Strong thunderstorms are generated by valley and sea breezes over the  mountains.  These storms are often imbedded in multiple cloud layers.  The lows and frontal systems move across the area every 2-5 days during the month.  About once every two years, in late August or early September, the boundary between the building Asian continental high pressure system and the warm, moist tropical air mass will become very active over the Korean peninsula.  This boundary, referenced as the Gaeul Changma, will be the location for many rain showers and some flooding for about 4-7 days at a time.  Typhoons are a threat, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  Most Pacific typhoons follow the warm Tsushima current between the Korean peninsula and Japan, moving northeast away from the Korean peninsula.  These storms will cause extensive cloudiness and heavy, prolonged rain to the Korean peninsula.  If they move into the East China Sea and then the West Sea, they may cross the peninsula.  They lose a lot of their strength, but still bring torrential rains and high winds.  Wide spread flooding may occur, causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The floodwaters may persist from several days to several weeks.

August is a warm month, with mean daily temperatures from 72F (22C) to 84F (28C).  High temperatures may reach 95F (35C) or higher during August.  Extreme highs top 100F (38C) in many locations.  High temperatures and humidity bring the threat of heat-induced outdoor activity hazards.  There is little diurnal temperature change as the clouds and high humidity keep night temperatures very close to those experienced during the day.

Mean sky cover averages broken.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.  Rain falls on about 12-13 days during the month.  Maximum daily rainfalls have exceeded 25 inches (640 mm), especially during the passage of typhoons.  This is a rare phenomenon, however, as the rainfall amounts are usually 7-9 inches (180-230 mm) during the month.

Prevailing winds are southwest, although on many days the winds are very light with directions influenced by the terrain.  Speeds average about 3-6 knots.  The wind is frequently calm near dawn.  Winds may gust up to 40-50 knots as migratory lows cross the area or during thunderstorms.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Wind speeds average 15 knots at 5,000 feet, 15-25 knots at 10,000 feet, and 35-45 knots at 18,000 feet.

7.5.8.2. Operational Impacts.

Air.  Low ceilings and visibility have significant impacts air operations in August, especially during early morning hours.  Air operations below 3,000 feet are difficult.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 50 percent of the time.  Afternoon and evening showers produce conditions less than 1,000 feet and/or 2 miles (3,200 meters) about 12-15 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Late morning is usually the time when these conditions have the least impact on air operations.

The polar front and accompanying low pressure systems bring extensive, layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to about 30,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  The freezing level is at 16,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing is a threat throughout the area at and above this level.  Above about 25,000 feet temperatures are usually too cold for ice to form.  Thunderstorms occur on about 1 day of the month.  Tops are usually 35,000-40,000 feet.  They will produce strong gusts, wind shear, turbulence, lightning, and aircraft icing.    Hail aloft in and near thunderstorms is a greater hazard than surface hail, as are lightning strokes.

Ground.  Heavy rains cause trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Runoff from downpours can wash out roads and cause mudslides. These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Widespread flooding does not usually occur except during prolonged rains from very strong systems or during the passage of typhoons.  At ground level, visibility may be significantly reduced during heavy rain showers.  The high temperatures and increased humidity may pose a threat to outdoor activity and movement.  The wet bulb globe temperature (WBGT) should be closely monitored, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 Fahrenheit degrees (6 Celsius degrees) to the recorded WBGT.  Personnel must be monitored for signs of heat-related illness, such as heatstroke, sunstroke or dehydration.  Wet, muddy ground can cause fungal foot infections.  The unsterilized human or animal excrement that may be used as fertilizer adds to the hazard of infection.

7.5.9.  September.

7.5.9.1. General Weather.

The first half of September exhibits typical summer weather for the Korean peninsula.  Warm, moist air dominates the peninsula, with extensive clouds and precipitation.  Strong thunderstorms are occasionally generated as the warm, moist air is lifted by surface heating or when moving over the hills and mountains of the area.  These storms are often imbedded in cloud layers.  Low pressure systems and frontal systems move across the area every 2-5 days during the first half of the month.  Typhoons are a threat, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  Most Pacific typhoons follow the warm Tsushima current between the Korean peninsula and Japan, moving northeast away from the Korean peninsula.  These storms will cause extensive cloudiness and heavy, prolonged rain.  If they move into the East China Sea and then the West Sea, they may cross the peninsula.  They lose a lot of their strength, but still bring torrential rains and high winds.  Wide spread flooding may occur, causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The floodwaters may persist from several days to several weeks.  During the last half of the month, conditions begin to improve.  Cloudiness and precipitation begin to decrease and the temperatures moderate.  The second half of the month shows a sharp drop in precipitation and humidity as the polar front shifts southward.  This is the beginning of the most pleasant time of year in the Korean peninsula (called chobun by the locals).  Temperatures are still warm but the air is drier and much more livable.

Temperatures are cooler in September, with mean daily high temperatures of 70F (21C).  Extreme high temperatures have reached 100F (38C).  Although less of a threat in September, high temperatures and humidity may bring the threat of heat-induced hazards during outdoor activity.

Sky cover is decreasing, averaging scattered-broken.  Ground fog and smoke/haze pollution may reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.  Rain falls on about 9-10 days during the month.  Maximum daily rainfalls have exceeded 14 inches (360 mm), especially during the passage of a late season typhoon.  This is a rare phenomenon however, as the rainfall amounts are usually about 6 inches (150 mm) in September.  The official typhoon season is June-November, but most occur in July and August.

Prevailing winds are southwest, although on many days the winds are very light with directions influenced by the terrain.  Speeds average about 3-5 knots.  The wind is frequently calm near dawn.  Winds may gust up to 40-50 knots as migratory lows cross the area or during thunderstorms.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 15 knots at 5,000 feet, 15-25 knots at 10,000 feet, and 35-45 knots at 18,000 feet.

7.5.9.2. Operational Impacts.

Air.  Low ceilings and visibility impact air operations in September, especially during the first half of the month.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 25 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Late morning is usually the time when these conditions have the least impact on air operations.  By the last week of September, conditions improve dramatically as visibility and ceilings both improve.

Cloud bases can be as low as 100-200 feet with tops up to 25,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  Strong winds may cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  The freezing level is at 14,000-15,000 feet.  With sufficient moisture and cloudiness, aircraft icing is a threat throughout the area at and above this level.  Above 25,000 feet temperatures are usually too cold for ice to form.  Thunderstorms are very rare.  If they do occur, they will produce strong gusts, wind shear, turbulence, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Ground.  During the first half of the month, heavy rains may cause trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Heavy runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  River stages are lowering, but localized flooding is possible.  Widespread flooding does not usually occur except during the passage of a late season typhoon.  By the second half of the month, rainfall is down significantly, so the threat of flooding is reduced.  The lower temperatures reduce the hazard of heat stress during outdoor activity.  However, troops should be monitored for signs of heat stress.  The wet bulb globe temperature (WBGT) should be monitored, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 Fahrenheit degrees (6 Celsius degrees) to the recorded WBGT.  The ground is beginning to dry, but the potential for fungal foot infections exists.

7.5.10. October.

7.5.10.1. General Weather.

In October, the polar front is south of the Korean peninsula and the Asiatic high is continuing to build.  Cool, dry air invades the peninsula and replaces the warm air of summer.  This is the most pleasant time of year in the Korean peninsula.  Summer heat has faded and the air is comfortably dry.

Temperatures are cool in October, with daily means of 58F (14C).  High temperatures may reach 72F (22C), and lows fall to 28F (-2C).  Extreme highs may reach 88F (31C), especially in the first half of the month.  Morning frosts are not uncommon by the second half of the month.

Mean sky cover is scattered.  Under clear skies, and with calm winds, ground fog will form in the early morning hours.  This fog, along with smoke/haze pollution, may reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and populated areas.  As temperatures warm after sunrise, visibility usually increases to 5-7 miles (8,000-9,999 meters) or more.  Rain falls on about 4-6 days during the month.  The occasional temperatures at or below 32F (0C) will cause rain to freeze on exposed surfaces, but the ice will melt quickly after the sun comes out.  Early season cold outbreaks from the intensifying Asiatic high may bring a snow shower on 1-2 days late in the month.

Prevailing winds are west, at average speeds of 3-5 knots.  Frequently, the winds are very light, and the direction variable, due to terrain influences.  The wind is often calm near dawn.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 15 knots at 5,000 feet, 15-25 knots at 10,000 feet, and 35-45 knots at 18,000 feet.  Although early in the season, channel winds are possible in association with an early cold surge from the Asiatic high.  These winds may be 2 times stronger than prevailing winds.  They occur when the prevailing winds are parallel to valleys or gorges.

7.5.10.2. Operational Impacts.

Air.  Air operations are generally unhindered in October.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) only about 25 percent of the time, mostly due to restricted visibility.  Smoke from home cooking units and early morning ground fog cause valley visibility restrictions near dawn when the winds are light or calm.  Conditions generally improve to 5-7 miles (8,000-9,999 meters) by mid-morning.

Strong winds brought by a cold outbreak from the Asiatic high may cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  Rotor clouds may not form in the drier air to indicate the presence of mountain turbulence.  The freezing level is at 10,000-12,000 feet.  Migratory low pressure systems and associated fronts may bring layered cloud decks up to 25,000 feet.  In these clouds, at the freezing level, aircraft icing is probable.

Ground.  The ground dries rapidly in October, and trafficability is generally good.  Rivers are returning to normal levels, and the threat of localized flooding is at a minimum.  Temperatures at or below freezing will cause rain to freeze on exposed surfaces, and make driving hazardous.  There is a possibility of frostbite or other cold-induced injury to troops who spend long periods outside, but the danger is minimal this early in the season.  There is usually no snow accumulation in October.

7.5.11. November.

7.5.11.1. General Weather.

The transition from summer to winter begins in October, with the Asiatic high becoming stronger and more intense.  It is usually fully developed by mid-November.  The polar front lies south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

Temperatures are cool, with mean daily temperatures in the 45F (7C).  Temperatures fall to 32F (0C) or lower on about 8-10 days in the month.  Although early in the season, a strong surge of cold air from the Asiatic high occasionally reaches this area and sharply lowers temperatures.  Temperatures as low as 14F (-10C) have been reported.

Cloudiness decreases rapidly in November, averaging only scattered sky cover.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Visibility may be less than 3 miles (4,800 meters), and occasionally less than 1 mile (1,600 meters).  These conditions usually last until about mid-morning, when visibility improves to 5 miles (8,000 meters) or better.

Rain occurs on about 6-7 days, with a total of 1-2 inches (25-50 mm) for the entire month.  Generally, snow falls on only about 2-3 days, with little accumulation.  Snow is more likely to fall toward the end of November than at the beginning.

The prevailing wind is from the southwest to northwest, at a mean speed of about 4-5 knots.  The wind is frequently calm near dawn.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 50 knots at 18,000 feet.

7.5.11.2. Operational Impacts.

Air.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 15-20 percent of the time, less that 1,000 feet and/or 2 miles (3,200 meters) about 8 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 3 percent of the time.  The restriction to operations is more often visibility than ceiling.  Smoke from home cooking units restricts valley visibility most near dawn when the winds are light or calm.  Generally, air operations are hindered only by mechanical turbulence as winds move over the rugged hills and mountains in the area.

On rare occasions, a migratory low pressure system in the West Sea will bring in extensive, layered cloud cover and rain and/or snow.  With temperatures at or below 32F (0C), freezing rain is possible.  Cloud bases can be as low as 300 feet with tops up to 22,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high are rare during November; however, expect temperatures as low as 14F (-10C) if they do occur.  Winds will be much stronger and can cause severe turbulence over mountain ridges.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  This dust may damage jet turbine blades and propellers.

Ground.  There are few impacts on ground operations in November.  Temperatures occasionally fall to about 32F (0C), with colder temperatures expected toward the end of the month.  Flooding is rarely a consideration since the heavy rains of summer have ended.  The ground is drying, which improves trafficability, but it has not begun to freeze.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may freeze on exposed surfaces, especially vehicles and communication aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy rain or snow squalls.  Lower temperatures and high winds can lower the wind chill temperature to dangerous levels.  Hypothermia can be a threat to troops working outside. 

7.5.12. December.

7.5.12.1. General Weather.

The transition from summer to winter is completed by December, with the Asiatic high becoming stronger and more intense.  The polar front is well south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

Temperatures are cold, with mean daily temperatures from 35F (2C) to 42F (6C). Temperatures are at or below 32F (0C) on about 23 days during the month.  Strong surges of cold air from the Asiatic high reach the area about 2-3 times during the month and sharply lower temperatures.  Temperatures as low as 0F (-18C) have been reported.

Mean cloudiness averages only scattered sky cover.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and around larger cities and populated areas.  Visibility may be reduced to less than 3 miles (4,800 meters) near dawn and for a few hours after sunrise.  Conditions generally improve by mid-morning.  Heavy snow showers will occasionally reduce ceilings to 300 feet, and visibility to near zero.

Snow falls on about 9-10 days, usually with only 3 inches (75 mm) or less accumulation.  However, snowfalls of 11 inches (27.9 cm) or more have been reported at Taejon, associated with West Sea lows that occasionally transit the area.

The prevailing wind is from the southwest to west, at a mean speed of about 3-5 knots.  Cold outbreaks from the Asiatic high can bring gusts of 40 knots or more.  The wind is frequently calm near dawn.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 50 knots at 18,000 feet.

7.5.12.2. Operational Impacts.

Air.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 15 percent of the time, less that 1,000 feet and/or 2 miles (3,200 meters) about 5 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 1 percent of the time.  The restriction to operations is more often visibility than ceiling.  Smoke from home cooking units restricts valley visibility most near dawn when the winds are light or calm.  Generally, air operations are hindered only by mechanical turbulence as winds move over the rugged hills and mountains in the area.

Occasionally, a migratory low pressure system in the West Sea will bring in extensive, layered cloud cover and rain and/or snow.  Freezing precipitation is still possible, but less common.  Snow is the main form of precipitation.  Cloud bases can be as low as 300 feet with tops up to 18,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high occur 2-3 times in December.  Expect temperatures as low as 0F (-18C) with these outbreaks.  Winds will be much stronger and cause severe turbulence over mountain ridges.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Valley, basins, and gorges parallel to prevailing winds are most likely to experience these winds.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  Dust can damage turbine blades and propellers.

Ground.  Cold temperatures are the primary hindrance to ground operations.  Low wind chill temperatures can severely hinder troop movement and activity.  With an ambient temperature of 0F  (-18C), winds of only 6-8 knots will lower the wind chill temperature to –20F (29C) to -25F (-4C).  Flesh may freeze within 1 minute during these conditions.  Troops on the ground must be closely watched for evidence of frostbite and hypothermia.  Flooding is rarely a consideration in December.  The ground is drying, which improves trafficability.  The ground usually begins to freeze in mid-December.  Frozen ground makes planting gun emplacements difficult.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may freeze on exposed surfaces, especially vehicles and communication aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy rain or snow squalls.

7.5.13.  Trafficability Assessment.

Much of the area is stony soil of forested mountains and is non-trafficable.  Motor vehicles are confined to established roads.  Foot movement is difficult due to steep slopes, dense vegetation, and large boulders.  Taejon is in an area of low hills, which are covered by a sandy, loamy soil.  Trafficability is fair to good except during spring thaws, when it worsens to poor.  These areas are well drained, and the soil dries rapidly after thaws or heavy rain.

The mean date of the first snow is 20 November and the mean date of the last snow is 20 March.  The mean freeze date of the surface soil is 30 December and the thaw date is 10 February.
7.6.  Invasion Corridors.
This brief study focuses on the weather occurring in the Cheolwan Corridor (plus 10 miles (19 km) on either side) from Pyonggang south to Uijongbu  and the resulting affects on both ground and air operations.  The narrative applies to the Kaesong-Munsan and Seoul-Kimpo (Gimpo) Corridors as well.  The section on trafficability gives specifics about all three corridors.  All information is based on climatology.  Readers should review DMAAC Tactical Pilotage Chart G-10B and Joint Operations Graphics NJ52-5, NJ52-6, and NJ52-9 as well as appropriate military geographies for a review of terrain, drainage, and other features.
7.6.1.  January.

7.6.1.1. General Weather.

Winter is firmly established and the Asiatic high is at its most intense.  The polar front is well south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

Mean cloudiness is only scattered.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and around larger cities and population areas.  Conditions with visibility as low as 1 mile (1,600 meters) usually last until mid-morning, when conditions improve to 5-7 miles (8,000-9,999 meters).  Heavy snow showers will occasionally reduce ceilings to 300 feet, and visibility to near zero.

The prevailing wind is from the northwest, at a mean speed of 6-8 knots.  The wind is frequently calm near dawn.  During cold outbreaks from the Asiatic high, winds may gust up to 45-50 knots.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 45 knots at 10,000 feet, and 60 knots at 18,000 feet.

Snow falls on about 5-7 days, usually with little accumulation.  However, snowfalls of up to 12 inches (30 cm) or more have been reported in January.  These heavy snowfalls are in association with weather systems moving in from the West Sea.  

Temperatures are cold, with mean daily temperatures in from 15F (-9C) to 35F (2C).  Strong surges of cold air from the Asiatic high reach the area about 3-4 times during the month and sharply lower temperatures.  Temperatures as low as -10F (-23C) to -15F (-26C) have been reported.  Temperatures in metropolitan Seoul average 4 to 5 Fahrenheit degrees (2 to 3 Celsius degrees) warmer than in less populated and industrialized areas.

7.6.1.2. Operational Impacts.

Air.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 20 percent of the time, less than 1,000 feet and/or 2 miles (3,200 meters) about 14 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 7 percent of the time.  The restriction to operations is more often due to reduced visibility than ceilings.  Generally, air operations are hindered only by mechanical turbulence as winds move over the rugged hills and mountains in the area.

Occasionally, a migratory low pressure system in the West Sea will bring extensive layered cloud cover and snow and/or rain.  Rain is less common, and freezing rain is even more rare.  Cloud bases can be as low as 100-200 feet with tops up to 12,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high occur 3-4 times in January.  Temperatures as low as -10F (-23C) to -15F (-26C) have been reported with these outbreaks.  These extreme low temperatures are rare, but are always possible.  Winds can be much stronger and can cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Valleys, basins, and gorges parallel to prevailing winds are most likely to experience these winds.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  This dust can cause severe damage to turbine blades and propellers.

Ground.  Cold temperatures are the primary hindrance to ground operations.  Low wind chill temperatures can severely hinder troop movement and activity.  With a temperature of 0F (-18C), winds of only 14 knots will lower to a wind chill temperature of -20F (-7C).  Flesh may freeze within 1 minute during these conditions.  The ground is mostly frozen, which improves trafficability.  Emplacement of any weapons or equipment that require ground anchoring may be nearly impossible without the use of explosives to break the frozen soil.  Rivers are usually solidly frozen throughout the month.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may still fall and freeze on exposed surfaces, especially vehicles and communications aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy snow squalls.

Sea Operations

Sea surface temperature 30 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near Southern Korea.

-- Sea survival time approximately 15 to 45 minutes near Unggi and 3 hours in the Tsushima current.

7.6.2. February.

7.6.2.1. General Weather.

The winter season is firmly entrenched and the Asiatic high is very strong.  The polar front is well south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

As in most of the winter, mean cloudiness is only scattered sky cover.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and around larger cities and population areas.  The early morning 1-3 mile (1,600-4,800 meters) visibility usually improves to 5-7 miles (8,000-9,999 meters) by mid-morning.  Heavy snow showers will occasionally reduce ceilings to 300 feet, and visibility to near zero.

The prevailing wind is from the west to northwest, at a mean speed of 6-8 knots.  The wind is frequently calm near dawn.  During cold outbreaks from the Asiatic high, winds may gust up to 45-50 knots.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.    Speeds average 20 knots at 5,000 feet, 45 knots at 10,000 feet, and 60 knots at 18,000 feet.

Snow falls on about 4-6 days, usually with little accumulation.  However, snowfalls of 8-12 inches (20-30 cm) have been reported in February.

Temperatures moderate slightly from those of January, but are still cold, with mean daily temperatures from 22F (-6C) to 32F (0C).  Strong surges of cold air from the Asiatic high reach the area about 3-4 times during the month and sharply lower temperatures.  Temperatures as low as -8F (-22C) to -14F (-26C) have been reported.  Temperatures in metropolitan Seoul average 4 to 5 degrees Fahrenheit (2 to 3 degrees Celsius) warmer than in less populated and industrialized areas.

7.6.2.2. Operational Impacts.

Air.  Ceilings and visibility usually have little impact on air operations.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 20 percent of the time, less than 1,000 feet and/or 2 miles 

(3,200 meters) about 14 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 7 percent of the time.  The restriction to operations that does occur is more often due to reduced visibility than ceilings.  Smoke from home heating and cooking units restricts valley visibility most near dawn when the winds are light or calm.  Generally, air operations are hindered only by mechanical turbulence (light to severe) as winds move over the rugged hills and mountains in the area.

Occasionally, a migratory low pressure system in the West Sea will bring extensive layered cloud cover and snow.  Cloud bases can be as low as 100-200 feet with tops up to 12,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high occur 3-4 times in February.  Temperatures as low as -8F (22C) to -14F (-26C) have been reported with these outbreaks.  These extreme low temperatures are rare, but are always possible.  Winds can be much stronger and can cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Valleys, basins, and gorges parallel to prevailing winds are most likely to experience these winds.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China (originates over the Loess Plateau).  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  This dust can damage engine turbines and propellers. 

Ground.  Cold temperatures are the primary hindrance to ground operations.  Low wind chill temperatures can severely hinder troop movement and activity.  With a temperature of 0F (-18C), winds of only 14 knots will lower to a wind chill temperature of -20F (-29C).  Flesh may freeze within 1 minute during these conditions.  Personnel should be monitored for signs of hypothermia, frostbite, and snow blindness.  The ground is frozen, which improves trafficability.  Emplacement of any weapons or equipment that require ground anchoring may be nearly impossible without the use of explosives to break the frozen soil.  Rivers are usually solidly frozen throughout the month.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may still fall and freeze on exposed surfaces, especially vehicles and communications aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy snow squalls.

Sea Operations

Sea surface temperature 30 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near Southern Korea.

-- Sea survival time approximately 15 to 45 minutes near Unggi and 3 hours in the Tsushima current.

Sea ice is rarely sufficiently thick enough to obstruct navigation.

-- Thin ice may occur in ports along the northeast coast of North Korea.

7.6.3. March.

7.6.3.1. General Weather.

The area is still under the influence of the cold continental air from the Asiatic high, but, at the surface and lower levels, warmer, moister air is beginning to invade the region.  The high may still send cold surges across the area, but its strength is rapidly weakening.  Migratory lows begin to move through more regularly.

Mean cloudiness is increasing, but is still scattered.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  Visibility may be as low as 1-3 miles (1,600-4,800 meters) under these conditions.  Usually visibility improves to at least 5 miles (8,000 meters) by mid-morning.  This is especially true in sheltered valley areas and around larger cities and population areas.  Rain showers, and an occasional show shower, can reduce ceilings to 300 feet, and visibility to near zero.  Rain is the predominate form of precipitation in March.  It falls on about 7-9 days during the month.  Temperatures are still cold enough for freezing to occur.  Maximum daily rainfalls have exceeded 5 inches (130 mm).  This is a rare phenomenon however, as the rainfall rates are seldom more than 1-2 inches (25-50 mm).

The prevailing wind becomes southwest to west as the Asiatic high weakens and a more southerly wind pattern begins to develop.  Speeds average about 6-8 knots.  The wind is frequently calm near dawn.  Winds may gust up to 30-40 knots as migratory lows move over the area.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 45 knots at 10,000 feet, and 60 knots at 18,000 feet.

Snow is rare in March and falls on only 1-3 days, usually with no accumulation.  However, snowfalls of up to 6 inches (15 cm) have been reported in March.

Temperatures moderate, with mean daily temperatures from 35F (2C) to 42F (6C).  Strong surges of cold air from the weakening Asiatic high may still reach the area and sharply lower temperatures. Temperatures as low as 0F (-18C) to 14F (-10C) have been reported.  Temperatures in heavily populated and industrialized areas average 4 to 5 degrees Fahrenheit (2 to 3 degrees Celsius) warmer than in other areas.

7.6.3.2. Operational Impacts.

Air.  Ceilings and visibility impacts on air operations are beginning to increase.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 24-25 percent of the time, less than 1,000 feet and/or 2 miles (3,200 meters) about 14 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 7 percent of the time.  The restriction to operations that does occur is more often due to reduced visibility than ceilings.  Radiation fog can restrict valley visibility near dawn when the winds are light.  Air operations are hindered by mechanical turbulence (light to severe) as winds move over the rugged hills and mountains in the area.

Low pressure systems and accompanying fronts bring extensive layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 25,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  With an increase in moisture and cloudiness, the threat of aircraft icing increases.  Thunderstorms are rare in March, but may occur with strong low pressure systems and their associated fronts.  Tops are generally less than 25,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.

Although the Asiatic high is weakening, it will occasionally send cold outbreaks through the area.  The outbreaks sometimes cause thunderstorms to develop along the cold front.  This is most common further south, but still possible in the corridor areas.  Temperatures as low as 0F (-18C) to 14F (-10C) have been reported with these outbreaks.  These extreme low temperatures are rare, but are always possible.  Winds can be much stronger and can cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Valleys, basins, and gorges parallel to prevailing winds are most likely to experience these winds.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.

Ground.  Cold temperatures remain a hindrance to ground operations.  Low wind chill temperatures can hinder troop movement and activity.  With winds of only 14 knots, a temperature of 14F (-10C) will lower to a wind chill temperature of -2 F (-19C).  The ground begins to thaw in late February.  During March lower valley areas and unimproved roads become very muddy, and both vehicle and foot travel may be hindered.  Hypothermia and frostbite present hazards to ground activity.  Foot problems can develop due to the wet, cold conditions and the mud.  When temperatures are at or below 32F (0C), rain may freeze on exposed surfaces such as vehicles and communications antennas and their supporting structures.  Heavy accumulations of ice can cause structural damage.  An ice glaze on roads will make driving extremely hazardous.  At ground level, visibility maybe significantly reduced during heavy rain showers.

Sea Operations

Sea surface temperature 30 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near southern Korea.

- Sea survival time 15 to 45 minutes near Unggi and 3 hours in the Tsushima current..

- Sea ice is rarely sufficiently thick enough to obstruct navigation.

-- Thin ice may occur in ports along the northeast coast of North Korea.

7.6.4. April.

7.6.4.1. General Weather.

Northerly winds diminish and are replaced by warmer moist air from the south.  The Asiatic high weakens rapidly and the polar front migrates north, bringing the warm air and occasional strong low pressure systems and accompanying fronts to the area.

Mean cloudiness increases, to broken sky cover.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and population areas.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.

Prevailing winds are southwest as the Asiatic high weakens and a more southerly wind pattern develops.  Speeds average about 6-8 knots.  The wind is frequently calm near dawn.  Winds may gust up to 30-40 knots as migratory lows cross the area.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper level winds show a decrease in speeds in April.  Speeds average 20 knots at 5,000 feet, 35 knots at 10,000 feet, and 45 knots at 18,000 feet.

Rain falls on about 7-9 days during the month.  Maximum daily rainfalls have exceeded 5 inches (127 mm).  This is a rare phenomenon however, as the rainfall rates are seldom more than 1-2 inches (25-51 mm).  Snow is very rare in April.

Spring-like temperatures predominate in April, with mean daily temperatures from 48F (9C) to 62F (17C).  Cold air will occasionally move over the area, bringing temperatures down to 22F (-6C) to 32F (0C), as the Asiatic high has not fully decayed.

7.6.4.2. Operational Impacts.

Air.  Ceilings and visibility impacts on air operations are beginning to increase.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 40 percent of the time.  About 14-15 percent of the time, the ceilings and/or visibility is less than 1,000 feet and/or 2 miles (3,200 meters), and less than 200 feet and/or 1/2 mile (800 meters) about 8 percent of the time.  Air operations are also hindered by mechanical turbulence (light to moderate)as winds move over the rugged hills and mountains in the area.

Low pressure systems and the accompanying polar front can bring extensive layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 12,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  Freezing rain is still possible with outbreaks of cold air from the north creating damning along the NE coast.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  

With an increase in moisture and cloudiness, the threat of aircraft icing increases. Thunderstorms are rare in April, occurring on only 1-2 days during the month.  Tops are usually near 30,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Although the Asiatic high is weakening rapidly, it will occasionally send cold outbreaks through the area.  Temperatures as low as 20F (-7C) have been reported with these outbreaks.  These low temperatures are rare, but are always possible.  Winds can be much stronger than usual under these situations and cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.  The freezing level is at 10,000-12,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  

Ground.  In April, lower valley areas and unimproved roads become very muddy, and both vehicle and foot travel may be hindered.  Foot problems (trench foot) are an increasing hazard to ground troops because of the wet, muddy conditions.  Heavy rains and runoff from spring thawing usually cause a substantial increase in river stages.  Localized flooding is possible, but widespread flooding does not usually occur.    At ground level, visibility may be significantly reduced during heavy rain showers.

Sea Operations

Average wave height frequency: 

-- greater than 8 feet: less than 5 percent. 

-- greater than 12 feet: less than 2 percent. 

-- less than 5 feet: 65-70 percent. 

Sea surface temperature 38 degrees Fahrenheit near Unggi to 56 degrees Fahrenheit in Tsushima current near Southern Korea. 

· Sea survival time is 30 to 90 minutes off the northeast coast and up to 6 hours off the southeast coast.

7.6.5.  May.

7.6.5.1. General Weather.

Winter is over, and spring is rapidly ending as the weather patterns and wind flow take on summer characteristics.  Warm, moist air invades the area, bringing increased clouds and precipitation.  The Asiatic high has virtually disappeared and the Asiatic low is beginning to form over southern Mongolia.  The polar front is moving north and occasionally migrates over the peninsula, bringing along strong low pressure systems with extensive layered clouds and heavy precipitation.  Strong thunderstorms are occasionally generated as the warm, moist air encounters the colder air.

Mean sky cover is broken.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and population areas.  Visibility usually improves by mid-morning to 5-7 miles (8,000-9,999 meters).  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.

Prevailing winds are southwesterly as the sub-tropical ridge axis migrates north of 30 degrees.  Speeds average about 5-7 knots.  The wind is frequently calm near dawn.  Winds may gust up to 30-40 knots as migratory lows cross the area or during the infrequent thunderstorm.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper level winds show a decrease in speed from the winter maximums.  They average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 35 knots at 18,000 feet.

Rain falls on about 8-10 days during the month.  Maximum daily rainfalls have exceeded 10 inches (254 mm).  This is a rare phenomenon however, as the rainfall rates are seldom more than 2-3 inches (51-76 mm) during the month.

Mean daily temperatures are from 62F (17C) to 72F (22C).  Cold air still occasionally moves over the area, bringing temperatures down to 35F (2C).  Although significantly weakened, the Asiatic high still has enough strength to send the infrequent cold air surge over the region.  By the end of May, it has vanished entirely.  High temperatures reach 92F (33C) during May.

7.6.5.2. Operational Impacts.

Air.  Low ceilings and visibility impact air operations during May, especially during the early morning hours from 03L-10L.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 40 percent of the time.  Afternoon and evening showers produce conditions less than 1,000 feet and/or 2 miles (3,200 meters) about 15 percent of the time.  

The polar front is advancing northward, and accompanying low pressure systems bring extensive layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 30,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility may drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  Thunderstorms are rare in May, occurring on only 1-2 days during the month.  Tops are usually near 35,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Occasional cold outbreaks lower the temperatures to 35F (2C).  These low temperatures are rare, but are always possible.  Stronger winds can cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  The freezing level is at 12,000-15,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area at and above these levels.  Above 23,000 feet temperatures are usually too cold for super-cooled water droplets.

Ground.  Increased rainfall causes trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Heavy runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Widespread flooding does not usually occur this early in the season.  At ground level, visibility may be significantly reduced during heavy rain showers.  Trenchfoot and a variety of other fungal infections are a problem.

Sea Operations.

Average wave height frequency: 

-- greater than 5 feet: 65 to 70 percent. 

-- greater  8 feet: less than 5 percent. 

-- greater  12 feet: less than 2 percent. 

Sea surface temperature 46 degrees Fahrenheit near Unggi to 60 degrees Fahrenheit in Tsushima Current near Southern Korea. 

- Sea survival time 1 to 3 hours off the northeast coast and up to 6 hours off the southeast coast.

7.6.6.  June.

7.6.6.1. General Weather.

During summer the Asiatic high has disappeared, and the Korean peninsula is under the influence of the North Pacific or “Bonin” high.  Warm, moist air invades the area, bringing increased cloud and precipitation.  The polar front lies over the peninsula, bringing strong low pressure systems and associated fronts with extensive layered clouds and heavy precipitation.  Mid-June begins the period of frequent and heavy rainfall.  Strong thunderstorms are occasionally generated as the warm moist air encounters the colder air over the land areas.  These storms are often embedded in multiple cloud layers.  The lows and frontal systems move across the area every 4-5 days in June.  The typhoon season begins in June, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  If they do pose a threat, they will usually move out of the East China Sea to the West Sea, then cross the peninsula.  They will bring torrential rains and high winds.  Wide spread flooding may occur, causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The flood waters may persist for several days to several weeks.

Mean sky cover is broken.  Visibility restrictions are significant, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and population areas.  Wet haze persistently lowers prevailing visibility to 5-6 miles (8,000-9,000 meters), especially near water.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.

Prevailing winds are southwest, although, on many days, the winds are very light with directions influenced by the terrain.  Speeds average about 5-7 knots.  The wind is frequently calm near dawn.  Winds may gust up to 35-45 knots as migratory lows cross the area or during the infrequent thunderstorm.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper level winds show a decrease in speed from the winter maximums.  They average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 35 knots at 18,000 feet.

Rain falls on about 10-11 days during the month.  Maximum daily rainfalls have exceeded 10 inches (250 mm).  This is a rare phenomenon however, as the rainfall amounts are usually 3-4 inches (75-100 mm) during the month.  Mean daily temperatures are from 65F (18C) to 78F (26C).  High temperatures have reached 98F (37C) during June.  Humidity increases significantly, bringing the threat of heat-imposed outdoor activity restrictions.  Mean lows are from 58F (14C) to 65F (18C).

7.6.6.2. Operational Impacts.

Air.  Low ceilings and visibility have increasingly significant impacts on air operations during June, especially during early morning hours.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 40 percent of the time.  Afternoon and evening showers produce conditions less than 1,000 feet and/or 2 miles (3,200 meters) about 15 percent of the time.      Slant range visibility in wet haze can drop below 3 miles (4,800 meters) if there is a distinct top of the haze layer, as evidenced by a line in the sky marking the top of the haze layer.

The polar front and accompanying low pressure systems bring extensive layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 30,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) 

downwind.  The freezing level is at 12,000-15,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area at and above these levels.  Above 23,000 feet temperatures are usually too cold for super-cooled water droplets.  Thunderstorms occur on about 1-2 days during the month.  Tops are usually near 35,000 feet.  They will produce strong gusts, wind shear, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Ground.  Increased rainfall causes trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Heavy runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Wide-spread flooding does not usually occur this early in the season.  At ground level, visibility may be significantly reduced during heavy rain showers.  The high temperatures and increased humidity may pose a threat to outdoor activity and movement.  Heatstroke, sunstroke, or dehydration are potential dangers.  Troops should be monitored closely for signs of these conditions.  The wet bulb globe temperature (WBGT) should be closely monitored, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 Fahrenheit degrees (6 Celsius degrees) to the recorded WBGT.

Sea Operations.

Average wave height frequency:

-- < 5 feet: 65-70 percent.

-- > 8 feet: < 5 percent.

-- > 12 feet: < 2 percent.

Sea surface temperature 54 degrees Fahrenheit near Unggi, 66 degrees Fahrenheit in Tsushima Current near Southern Korea.

- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast.

7.6.7.  July.

7.6.7.1. General Weather.

The Korean peninsula is under the influence of the North Pacific or Bonin high.  Warm, moist air dominates the area, with extensive cloud cover and precipitation.  The polar front lies over the peninsula.  This is also known as the Southwest Monsoon or “Changma”.  Quite often this boundary is difficult to identify and doesn’t carry with it the “typical” characteristics of a polar boundary.  The horizontal temperature contrast is almost non-existent, jet support is difficult to analyze, and by late July, the density contrast from the Sea of Okhotsk High to the north (mP) and Bonin High to the south (mT) covers a large latitudinal extent.  Sometimes the analyst has to look for areas of speed convergence to find this boundary.  When active, it carries strong low pressure systems and associated fronts with extensive layered clouds and heavy precipitation.  July has the most frequent and heaviest rain of any month.  Strong thunderstorms are occasionally generated by surface heating and orographic lift over the hills and mountains.  These storms are often imbedded in multiple cloud layers.  The lows and frontal systems move across the area every 3-5 days in July.  Typhoons are a threat during the month, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  Most Pacific typhoons follow the warm Tsushima Current between the Korean peninsula and Japan and move northeast away from the Korean peninsula.  Despite this, these storms will cause extensive cloudiness and heavy, prolonged rain in the Korean peninsula.  If they move into the East China Sea and then the West Sea, they may cross the peninsula.  They lose a lot of their strength, but still bring torrential rains and high winds.  Wide spread flooding may occur causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The flood waters may persist from several days to several weeks.

Mean sky cover is broken.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and population areas.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero for short periods (l/2 to 1 hour).

Prevailing winds are southwest, although, on many days, the winds are very light with directions influenced by the terrain.  Speeds average about 5-7 knots.  The wind is frequently calm near dawn.  Winds may gust up to 35-45 knots as migratory lows cross the area or during the infrequent thunderstorm.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Upper levels have decreased slightly.  They average 15 knots at 5,000 feet, 20-25 knots at 10,000 feet, and 25-30 knots at 18,000 feet.

Rain falls on about 11 days during the month.  Maximum daily rainfalls have exceeded 10 inches (250 mm), especially during the passage of typhoons.  This is a rare phenomenon however, as the rainfall amounts are usually 3-4 inches (75-100 mm) during the month.

Mean daily temperatures are from 78F (26C) to 82F (82C).  High temperatures may reach 98F (37C) during July.  Extreme high temperatures top 100F (38C) in many locations.  Mean low temperatures hover in around 75F (24C) to 82F (28C).  Humidity increases significantly, bringing the threat of heat-imposed outdoor activity restrictions.  There is little diurnal temperature change as the clouds and high humidity keep night temperatures very close to those experienced during the day.

7.6.7.2. Operational Impacts.

Air.  Low ceilings and visibility have increasingly significant impacts air operations in July, especially during early morning hours.  Air operations below 3,000 feet become increasingly difficult.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 40 percent of the time.  Afternoon and evening showers produce conditions to less than 1,000 feet and/or 2 miles (3,200 meters) about 15 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Wet haze, especially near water, reduces visibility to 3-5 miles (4,800-8,000 meters), and slant range visibility to 3 miles (4,800 meters) or less.  Late morning is usually the time when these conditions have the least impact on air operations.  Typically, July carries with it, the most weather cancellations for ACC than any other month of the year (up to 25%).

The polar front and accompanying low pressure systems carry extensive layered cloud cover and rain to the Korean peninsula.  Cloud bases can be as low as 100-200 feet with tops up to 15,000-18,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  The freezing level is at 16,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area at and above this level.  Above 25,000 feet, temperatures are usually too cold for ice to form outside of thunderstorms.  Thunderstorms occur on about 2-3 days during the month.  Tops are usually 35,000-40,000 feet.  They will produce strong gusts, wind shear, turbulence, lightning, and aircraft icing.  Hail may fall on occasion over the mountainous regions (WBZ is usually higher than 11,000 feet), but it is usually small, less than 1/2 inch (13 mm).

Ground.  Increased rainfall causes trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Heavy runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Widespread flooding does not usually occur except during prolonged rains from very strong systems or during the passage of typhoons.  At ground level, visibility may be significantly reduced during heavy rain showers.  The high temperatures and increased humidity may pose a threat to outdoor activity and movement.  The wet bulb globe temperature (WBGT) should be closely monitored, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 Fahrenheit degrees (6 Celsius degrees) to the recorded WBGT.  Heatstroke, sunstroke, and dehydration threaten operations on ground.  Troops should be carefully monitored for symptoms of heat-related illness.  Moving across wet, muddy ground can bring on foot problems.  The unsterilized human or animal excrement that is sometimes used as fertilizer may cause Trenchfoot and other fungal infections.

Sea Operations.

Average wave height frequency:

-- < 5 feet: 65-70 percent

-- > 8 feet: < 5 percent

-- > 12 feet: < 2 percent

Sea surface temperature 64 degrees Fahrenheit near Unggi, 74 degrees Fahrenheit in Tsushima Current near Southern Korea

-- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast. 

7.6.8.  August.

7.6.8.1. General Weather.
By August the polar front or Changma has moved to its furthest north position (central north Korea).  August is part of the period of most frequent and heaviest rainfall.  Strong thunderstorms are occasionally generated as the warm moist air is lifted by surface heating or lifted by valley breezes over thehills and mountains.  The lows and frontal systems move across the area every 2-5 days during the month.  Typhoons are a threat, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  Most Pacific typhoons follow the warm Tsushima current between the Korean peninsula and Japan, moving northeast away from the Korean peninsula.  These storms will cause extensive cloudiness and heavy, prolonged rain in the Korean peninsula.  

If they move into the East China Sea and then the West Sea, they may cross the peninsula.  They lose much of their strength, but still bring torrential rains and high winds.  Wide spread flooding may occur, causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The floodwaters may persist for several days to several weeks.

Mean sky cover is broken.  Visibility restrictions increase, especially during early morning when the wind is often calm.  Ground fog and smoke/haze pollution frequently reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and population areas. Rain showers can reduce ceilings to 300 feet and visibility to near zero.

Prevailing winds are southwest, although on many days the winds are very light with directions influenced by the terrain.  Speeds average 5-7 knots.  The wind is frequently calm near dawn.  Winds may gust up to 40-50 knots as migratory lows cross the area or during thunderstorms.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Wind speeds average 15 knots at 5,000 feet, 15-25 knots at 10,000 feet, and 35-45 knots at 18,000 feet.

Rain falls on about 11-12 days during the month.  Maximum daily rainfalls have exceeded 15 inches (380 mm), especially during the passage of typhoons.  This is a rare phenomenon however, as the rainfall amounts are usually 3-4 inches (76-102 mm) during the month.  August is a warm month, with mean daily temperatures from 72F (22C) to 85F (29C).  High temperatures may reach 98F (37C) or higher during August.  Extreme highs top 100F (38C) in many locations.  High temperatures and humidity bring the threat of heat-induced outdoor activity hazards.  There is little diurnal temperature change as the clouds and high humidity keep night temperatures very close to those experienced during the day.

7.6.8.2. Operational Impacts.

Air.  Low ceilings and visibility have significant impacts air operations in August, especially during early morning hours.  Air operations below 3,000 feet become increasingly difficult.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) up to 40 percent of the time.  Afternoon and evening showers produce conditions less than 1,000 feet and/or 2 miles (3,200 meters) about 12-15 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Late morning is usually the time when these conditions have the least impact on air operations.

If the Changma is still over the peninsula, the boundary and accompanying low pressure systems bring extensive layered cloud cover and rain.  Cloud bases can be as low as 100-200 feet with tops up to 20,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  The freezing level is at 16,000 feet.  With the significant increase in moisture and cloudiness, aircraft icing becomes a threat throughout the area at and above this level.  Above about 25,000 feet temperatures are usually too cold for ice to form.  Thunderstorms occur on about 2-3 days during the month.  Tops are usually 35,000-40,000 feet.  They will produce strong gusts, wind shear, turbulence, lightning, and aircraft icing.  Hail may fall on occasion over higher elevations (WBZ is typically above 11,000 feet), but it is usually small, less than 1/2 inch (13 mm).  Hail aloft in and near thunderstorms is a greater hazard than surface hail, as are lightning strikes.

Ground.  Heavy rains cause trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Heavy runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  Heavy rains cause a substantial increase in river stages and localized flooding is possible.  Widespread flooding does not usually occur except during prolonged rains from very strong systems or during the passage of typhoons.  At ground level, visibility may be significantly reduced during heavy rain showers.  The high temperatures andincreased humidity may pose a threat to outdoor activity and movement.  The wet bulb globe temperature (WBGT) should be closely monitored, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 Fahrenheit degrees (6 Celsius degrees) to the recorded WBGT.  Personnel must be monitored for signs of heat-related illness, such as heatstroke, sunstroke or dehydration.  Wet, muddy ground can causefungal foot infections.  The unsterilized human or animal excrement that may be used as fertilizer adds to the hazard of infection.

Sea Operations.

Average wave height frequency:

-- > 8 feet: < 5 percent.

-- > 12 feet: < 2 percent.

-- < 5 feet: 65-70 percent.

Sea surface temperature; 71 degrees Fahrenheit near Unggi, 78 degrees Fahrenheit in Tsushima current near Southern Korea.

- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast..

7.6.9.  September.

7.6.9.1. General Weather.

The first half of September exhibits summer weather typical for the Korean peninsula.  Warm, moist air dominates the peninsula, with extensive clouds and precipitation.  Strong thunderstorms are occasionally generated as the warm moist air is lifted by surface heating or when moving over the hills and mountains of the area.  These storms are often imbedded in cloud layers.  Low pressure systems and frontal systems move across the area every 2-5 days during the first half of the month.  Typhoons are a threat, but only about 5 percent of the Pacific typhoons move across the Korean peninsula.  Most Pacific typhoons follow the warm Tsushima Current between the Korean peninsula and Japan, moving northeast away from the Korean peninsula.  These storms will cause extensive cloudiness and heavy, prolonged rain.  If they move into the East China Sea and then into the West Sea, they may cross the peninsula.  They lose a lot of their strength moving into cooler waters (<26oC), but still bring torrential rains and high winds.  Wide spread flooding may occur, causing extensive and severe damage to crops, roads and bridges, homes, livestock, and other buildings and infrastructure.  The flood waters may persist for several days to several weeks.  During the last half of the month, conditions begin to improve.  Cloudiness and precipitation begin to decrease and the temperatures moderate.  The second half of the month shows a sharp drop in precipitation and humidity as the polar front migrates southward.  This is the beginning of the most pleasant time of year in the Korean peninsula (called chobun by the locals).  Temperatures are still warm but the air is drier and much more livable.

Sky cover is decreasing, averaging scattered-broken.  Ground fog and smoke/haze pollution may reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and population areas.  Rain showers can reduce ceilings to 300 feet, and visibility to near zero.

Prevailing winds are southwest, although on many days the winds are very light with directions influenced by the terrain.  Speeds average about 5-7 knots.  The wind is frequently calm near dawn.  Winds may gust to 40-50 knots as migratory lows cross the area or during thunderstorms.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 15 knots at 5,000 feet, 15-25 knots at 10,000 feet, and 35-45 knots at 18,000 feet.

Rain falls on about 5-9 days during the month.  Maximum daily rainfalls have exceeded 15 inches (380 mm), especially during the passage of a late season typhoon.  This is a rare phenomenon however, as the rainfall amounts are usually less than 4 inches (100 mm) during the month.  The official typhoon season is June-November, but most occur in July and August.

Temperatures are cooler in September, with mean daily temperatures from 62F (17C) to 75F (24C).  High temperatures are from 88F (31C) to 92F (33C).  Although less of a threat in September, high temperatures and humidity may bring the threat of heat-induced hazards during outdoor activity.

7.6.9.2. Operational Impacts.

Air.  Low ceilings and visibility impact air operations in September, especially during the first half of the month.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 25 percent of the time.  Smoke from home cooking units contributes to valley visibility restrictions near dawn when the winds are light or calm.  Late morning is usually the time when these conditions have the least impact on air operations.  By the last week of September, conditions improve dramatically as visibility and ceilings both rise.

Cloud bases can be as low as 100-200 feet with tops up to about 20,000 feet.  Surface-based ceilings will be encountered in the mountains.  Visibility can drop to near zero during heavy rains.  Strong winds may cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  The freezing level is at 14,000-15,000 feet.  With sufficient moisture and cloudiness, aircraft icing is a threat throughout the area at and above this level.  Above about 25,000 feet temperatures are usually too cold for ice to form.  Thunderstorms are rare during the month.  If they do occur, they will produce strong gusts, wind shear, turbulence, lightning, and aircraft icing.  Hail may fall on occasion, but it is usually small, less than 1/2 inch (13 mm).

Ground.  During the first half of the month, heavy rains may cause trafficability problems in lower valleys and over unimproved roads as the soil turns to mud in many locations.  Heavy runoff from downpours can wash out roads and cause mudslides.  These mudslides often begin with little or no warning and cause significant property damage.  River stages are lowering, but localized flooding is possible.  Widespread flooding does not usually occur except during the passage of a late season typhoon.  By the second half of the month, rainfall is down significantly, so the threat of flooding also reduced.  The lower temperatures reduce hazard of heat stress during outdoor activity.  However, troops should be monitored for signs of heat stress.  The wet bulb globe temperature (WBGT) should be monitored, however, and activity adjusted accordingly.  The chemical warfare ensemble adds about 10 degrees Fahrenheit (6 degrees Celsius) to the recorded WBGT.  The ground is beginning to dry, but the potential for fungal foot infections exists.

Sea Operations.

Average wave height frequency:

-- > 8 feet: < 5 percent.

-- > 12 feet: < 2 percent.

-- < 5 feet: 65-70 percent.

Sea surface temperature; 66 degrees Fahrenheit near Unggi, 76 degrees Fahrenheit in Tsushima current near Southern Korea.

-- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast.

7.6.10.  October.

7.6.10.1. General Weather.

In October, the polar front is south of the Korean peninsula and the Asiatic high is continuing to build.  Cool dry air invades the peninsula and replaces the warm air of summer.  This is the most pleasant time of year in the Korean peninsula.  Summer heat has faded and the air is comfortably dry.

Mean sky cover is scattered.  Under clear skies, and with calm winds, ground fog will form in the early morning hours.  This fog, along with smoke/haze pollution, may reduce visibility to 3 miles (4,800 meters) or less.  This is especially true in sheltered valley areas and around larger cities and population areas.  As temperatures warm after sunrise, visibility usually increases to 5-7 miles (8,000-9,999 meters) or more.

Prevailing winds are west, at average speeds of 5-7 knots.  Frequently, the winds are very light, and the direction variable, due to terrain influences.  The wind is often calm near dawn.  Winds aloft are mainly from the southwest to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 15 knots at 5,000 feet, 15-25 knots at 10,000 feet, and 35-45 knots at 18,000 feet.  Although early in the season, foehn winds are possible in association with an early cold surge from the Asiatic high.  These winds may be 2-3 times stronger than prevailing winds.  They occur when the prevailing winds are perpendicular to valleys.

Rain falls on about 5-7 days during the month.  The occasional temperatures at or below 32F (0C) will cause rain to freeze on exposed surfaces, but the ice will melt quickly after the sun comes out.  Early season cold outbreaks from the intensifying Asiatic high may bring a snow shower on 1-2 days late in the month.

Temperatures are cool in October, with daily means from 45F (7C) to 65F (18C).  High temperatures may reach 82F (28C), and lows of 28F (-2C).  Extreme highs still reach 90F (32C), especially in the first half of the month.  Morning frosts are not uncommon by the second half of the month.

7.6.10.2. Operational Impacts.

Air.  Air operations are generally unhindered in October.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) only about 20 percent of the time.  Smoke from home cooking units and early morning ground fog cause valley visibility restrictions near dawn when the winds are light or calm.  

Conditions generally improve to 5-7 miles (8,000-9,999 meters) by mid-morning.

Strong winds brought by a cold outbreak from the Asiatic high may cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.  Rotor clouds may not form in the drier air to indicate the presence of mountain turbulence.  The freezing level is at 10,000-12,000 feet.  Migratory low pressure systems and associated fronts may bring layer cloud decks up to 15,000 feet.  In these clouds, at the freezing level, aircraft icing is probable.

Ground.  The ground dries rapidly in October, and trafficability is generally good.  Rivers are returning to normal levels, and the threat of localized flooding is minimal.  Temperatures at or below freezing will cause rain to freeze on exposed surfaces, and make driving hazardous.  There is a possibility of frostbite or other cold-induced injury to troops who spend long periods outside, but the danger is minimal this early in the season.  There is usually no snow accumulation in October, except in the highest mountain locations.

Sea Operations.

Sea surface temperature 63 degrees Fahrenheit near Unggi, 68 degrees Fahrenheit in Tsushima Current near Southern Korea

-- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast.

7.6.11. November.

7.6.11.1. General Weather.

The transition from summer to winter begins in October, with the Asiatic high becoming stronger and more intense.  It is usually fully developed by mid-November.  The polar front lies south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

Cloudiness decreases rapidly in November, averaging only scattered sky cover. Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and around larger cities and population areas.  Visibility may be less than 3 miles (4,800 meters), and occasionally less than 1 mile (1,600 meters).  These conditions usually last until mid- to late-morning, when visibility improves to 5 miles (8,000 meters) or better.

The prevailing wind is from the southwest to northwest, at a mean speed of 6 knots.  The wind is frequently calm near dawn.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 50 knots at 18,000 feet.

Rain occurs on about 6-7 days, with a total of 1-2 inches (25-50 mm) for the entire month.  Generally, snow falls on only about 2-3 days, with very little accumulation.  Snow is more likely to fall toward the end of November than at the beginning.

Temperatures are cool, with mean daily temperatures from 38F (3C) to 52F (11C).  Temperatures fall to 32F (0C) on about half the days in the month.  Although early in the season, a strong surge of cold air from the Asiatic high occasionally reaches this area and sharply lowers temperatures.  Temperatures as low as 5F (-15C) to 10F (-12C) have been reported.

7.6.11.2. Operational Impacts.

Air.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 20 percent of the time, less than 1,000 feet and/or 2 miles (3,200 meters) about 14 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 7 percent of the time.  The restriction to operations is more often due to low visibility than ceilings.  Smoke from home heating and cooking units restricts valley visibility most near dawn when the winds are light or calm.  Generally, air operations are hindered only by mechanical turbulence as winds move over the rugged hills and mountains in the area.

On rare occasions, a migratory low pressure system in the West Sea will bring in extensive layered cloud cover and rain and/or snow.  With temperatures at or below 32F (0C), freezing rain is possible.  Cloud bases can be as low as 300 feet with tops up to 12,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high are rare during November; however, expect temperatures as low as 5F (-15C) if they do occur.  Winds are much stronger and can cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  

Ground.  There are few impacts on ground operations in November.  Temperatures occasionally fall to about 32F (0C), with colder temperatures expected toward the end of the month.  Flooding is rarely a consideration since the heavy rains of summer have ended.  The ground is drying, which improves trafficability, but it has not begun to freeze.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may freeze on exposed surfaces, especially vehicles and communication aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy rain or snow squalls.  Lower temperatures and high winds can lower the wind chill to dangerous levels.  Hypothermia can be a threat to troops working outside.

Sea Operations.

Sea surface temperature 52 degrees Fahrenheit near Unggi, 62 degrees Fahrenheit in Tsushima Current near Southern Korea

-- Sea survival time approximately 1 to 6 hours.

7.6.12. December.

7.6.12.1. General Weather.

The transition from summer to winter is completed by December, with the Asiatic high becoming stronger and more intense.  The polar front is well south of the Korean peninsula, and cold, dry, continental polar air flows southward from Siberia.

Mean cloudiness is only scattered.  Visibility is generally good, except for early morning ground fog and smoke/haze pollution.  This is especially true in sheltered valley areas and around larger cities and population areas.  Visibility may be reduced to less than 3 miles (4,800 meters) near dawn and for a few hours after sunrise.  Conditions generally improve by mid-morning.  Heavy snow showers will occasionally reduce ceilings to 300 feet, and visibility to near zero.

The prevailing wind is from the southwest to west, at a mean speed of 6-8 knots.  Cold outbreaks from the Asiatic high can bring gusts of 40 knots or more.  The wind is frequently calm near dawn.  Winds aloft are mainly from the west to northwest up to approximately 30,000 feet.  Above that, they are westerly.  Speeds average 20 knots at 5,000 feet, 25 knots at 10,000 feet, and 50 knots at 18,000 feet.

Rain occurs on about 4-5 days.  Snow falls on about 5-7 days, usually with little accumulation.  However, snowfalls of 7 inches (18 cm) or more have been reported in the northern part of the area.  Temperatures are cold, with mean daily temperatures from 25F (-4C) to 38F (3C).  Temperatures are below 32F (0C) on about 22-28 days during the month.  Strong surges of cold air from the Asiatic high reach the area about 2-3 times during the month and sharply lower temperatures.  Temperatures as low as 0F (-18C) to -4F (-20C) have been reported.

7.6.12.2. Operational Impacts.

Air.  Ceilings and visibility are less than 3,000 feet and/or 3 miles (4,800 meters) about 20 percent of the time, less than 1,000 feet and/or 2 miles (3,200 meters) about 14 percent of the time, and less than 200 feet and/or 1/2 mile (800 meters) only about 7 percent of the time.  The restriction to operations is more often due to reduced visibility than ceilings.  River valley fog (radiation/advection fog) restricts valley visibility most near dawn when the winds are light or calm.  Generally, air operations are hindered only by mechanical turbulence as winds move over the rugged hills and mountains in the area.

Occasionally, a migratory low pressure system in the West Sea will bring in extensive layered cloud cover and rain and/or snow.  Freezing precipitation is still possible, but less common.  Cloud bases can be as low as 300 feet with tops up to 12,000 feet.  Surface-based ceilings can be encountered in the mountains.  Visibility can drop to near zero during heavy snow.  The strong winds brought by these systems cause moderate-to-severe turbulence over the rugged hills and mountains and up to 50 miles (93 km) downwind.

Cold outbreaks from the Asiatic high occur 2-3 times in December.  Expect temperatures as low as -4F (-20C) with these outbreaks.  Winds can be much stronger and can cause severe turbulence over mountain ridges.  Many valley locations in the mountains are vulnerable to channeling winds that can be up to 3 times stronger than prevailing winds.  Valley, basins, and gorges parallel to prevailing winds are most likely to experience these winds.  Since the air is usually very dry, rotor-type clouds may not form over the mountain ridges to indicate that turbulence is present.  This type of turbulence may also extend up to 50 miles (93 km) downwind of mountain peaks and ridges.

Occasionally the sky is covered by "yellow winds" or dust suspended in the atmosphere, caused by extensive dust storms over Mongolia and China.  This dust can extend as high as 15,000 feet and reduce in-flight visibility to as low as 2 miles (3,200 meters).  Slant range visibility may be 1 mile (1,600 meters) or less.  This condition rarely lasts more than 1-2 days.  Dust can damage turbine blades and propellers.

Ground.  Cold temperatures are the primary hindrance to ground operations.  Low wind chill temperatures can severely hinder troop movement and activity.  With a temperature of 0F (-18C), winds of only 14 knots will lower to a wind chill temperature of -20F (-29C).  Flesh may freeze within 1 minute during these conditions.  Troops on the ground must be closely watched for evidence of frostbite and hypothermia.  

Flooding is rarely a consideration in December.  The ground is drying, which improves trafficability.  The ground usually begins to freeze in mid-December.  Frozen ground makes planting gun emplacements difficult.

During the passage of a migratory low, with its accompanying extensive cloudiness and precipitation, rain may freeze on exposed surfaces, especially vehicles and communication aerials.  An ice glaze on roads may make driving extremely hazardous.  At ground level, visibility may decrease to near zero during heavy rain or snow squalls.

Sea Operations.
Sea surface temperature 40 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near Southern Korea.

-- Sea survival time approximately 1 to 3 hours near Unggi and 1 to 6 hours in the Tsushima Current.

7.6.13. Trafficability Assessment.

7.6.13.1. Cheolwan Corridor.  Near Pyonggang, the northern-most part of the Cheolwan Corridor, the soil is mixed sand, loam, and/or clay, typical of the low hills in the area.  The surface soil covers a coarse alluvium (a mix of sand and mud deposited by flowing water).  Trafficability is fair to good except during spring thaws, when it is poor.  The soils become slippery with clinging mud when wet, but are generally well drained and dry quickly.  Movement by foot is generally good to fair.

The soils in the rest of the Cheolwan Corridor are sand or gravel, typical of lowlands and lower slopes.  The areas are chiefly planted with crops other than rice, with scattered small wet rice fields.  Trafficability is excellent in summer and fall, except in the flooded rice fields.  During winter, movement is generally unimpeded.  During the spring thaws, trafficability is frequently poor.  The soils are well drained, however, and dry quickly after heavy rains or thaws.  The corridor is subject to flooding.  Early arrival of warmer spring temperatures can cause rapid thawing and melting, and the runoff may overwhelm the drainage systems.  Also, with heavy rains from spring and summer thunderstorms, or persistent rains during passage of a typhoon, wide spread flooding is a serious threat.

Much of the area is forested mountains, which are generally non-trafficable.  Motorized traffic is confined to existing roads.  Movement by foot is difficult due to dense vegetation, steep slopes, and large boulders.

7.6.13.2. Kaesong-Munsan Corridor.  This corridor crosses the Imjin River via a multi-lane highway bridge.  At that point the river valley is slightly over 1.5 miles (3 km) wide.  During heavy rains (the summer season, and with tropical storms), this river rises dramatically, covers the entire valley, and has reached depths of over 44 feet (13 meters) near the DMZ.  In the absence of bridges, it poses a major invasion barrier under these conditions. However, the Imjin freezes from mid-November through mid-March, ice can be up to 15 inches (380 mm) thick.  Rice paddies from Kaesong to the DMZ also flood during the summer season.

6.6.13.3. Seoul-Kimpo (Gimpo) Corridor.  The entire area is heavily urbanized and is part of metropolitan Seoul.  The 8-mile (15-km) corridor extending eastward from Kimpo (Gimpo) area in the steadily narrowing Han River valley is surrounded by mountains.  East of the city center, a rectangular plain some 6 miles (11 km) wide by 8 miles (15 km) long extends north from the Han towards Uijongbu.  Mountains east of this valley reach elevations up to 2,900 feet (884 meters).  Mountains south of the Han reach just over 2,000 feet (610 meters).  Numerous bridges cross the Han throughout the area connecting the south and north banks.  Precipitation runoff is extremely high; almost all of the drainage waters reach the Han.  As a result, urban and urban stream flooding is a common problem during any heavy or prolonged rain, especially during the summer rainy season or with tropical storms and typhoons.  The Han rises rapidly as a result; known greatest river depths at Seoul are over 35 feet (11 meters).

The mean first date of snow in the area is November 10, and the mean last date is March 20.  The mean surface soil freeze date is December 10, and the mean thaw date is February 20.  Figure 8-10 shows average freeze dates.

7.6.14. The Kaesing-Munsan Corridor.  This brief study focuses on the weather occurring within 10 miles (19 km) either side of the corridor from Kaesong to Munsan and the resulting effects on both ground and air operations.  All information is based on climatology.  The discussion is divided into 4 seasons:  Spring Transition (April-May); Southwest Monsoon (June-September); Fall Transition (October); and Northeast Monsoon (November-March).  Under each season, "weather" is discussed followed by "operational effects."  Readers should review DMAAC Tactical Pilotage Chart G-10B and Joint Operations Graphic NJ52-9 as appropriate military geographies for a review of terrain, drainage, and other features.

This corridor crosses the Imjin River via a multi-lane highway bridge.  The river valley at that point is slightly over 1.5 NM (2.8 km) wide.  The main river bed (and the bridge) is on the extreme west side of the Imjin.  During heavy rains (the Southwest Monsoon season, and tropical storms), this river rises dramatically, covers the entire valley, and has reached depths of over 44 feet (13 meters) near the DMZ.  In the absence of bridges, it poses a major invasion barrier under these conditions.  However, the Imjin freezes over from mid-November through mid-March, ice can be up to 15 inches (38 cm) thick.  Rice paddies from Kaesong to the DMZ also flood during the Southwest Monsoon.

7.6.14.1. Spring Transition (April-May).

General Weather.  The Siberian high weakens rapidly and disappears by early June.  The sustained northwesterly flow of dry air disappears, replaced by increasingly warm, moist air flowing off the West and East China Seas.  The storm track moves northward towards northern Manchuria and southern Siberia.  Increasing night and morning low clouds, drizzle, and fog restrict air operations below 3,000 feet MSL over valleys and below 2,500 feet MSL over mountains 1 day out of 3.  Afternoon and evening showers reduce ceilings and visibility below 3/16 mile (300 meters) on 1 day of 10.  Low ceilings, rain or showers, and fog increase towards the end of May.  Isolated thundershowers occur after early May.

Operational Effects.  Air operations below 3,000 feet MSL become increasingly difficult towards the end of the period, especially over higher mountains.  Mountain rivers and streams may temporarily flood; unpaved roads and valley areas temporarily become mud.  Precipitation and fog increasingly degrades electro-optical weapon systems effectiveness.

7.6.14.2. Southwest Monsoon (June-September).

General Weather.  The Polar Front moves northward becoming quasi-stationary in southern Manchuria by August.  Northward flow of moist, warm, unstable air results in extensive clouds and rain.  One typhoon per year reaches the DMZ.  Clouds and rain reduce ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) from 1 day in 3 in the west to 1 day in 4 in the east.  Worst times are late night and early morning.  Mountain obscurements begin as low as 1,500 feet MSL.  Heavy showers, thunderstorms, and rain are common.  Amounts can be extremely high, over 16 inches (406 mm) in 24 hours.  The most favored period for onset of layered clouds and heavy precipitation is from 25 June-5 July.

Operational Effects.  Air operations below 3,000 feet MSL are difficult except during late morning and early evening.  Most mountains above 2,500 feet (760 meters) are obscured.  Imjin River valley flooding becomes common, especially after periods of very heavy rain.  Runoff becomes especially heavy on the outskirts of Kaesong and Munsan due to the large areas of paving and building.  Electro-optical weapon systems effectiveness degrades to fair; during heavy rain, it becomes poor.  Bridges and paved roads may wash out.  Unpaved areas become, and remain, mud.  Landslides are common on steep hillsides.

7.6.14.3. Fall Transition (October).

General Weather.  The Polar Front moves rapidly southward out of Korea as the Asiatic high forms and intensifies.  Both cloud cover and precipitation decrease rapidly, occurring only 1 day in 6.  Ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) occur increasingly rarely, averaging only 1 day out of 8.  Ground rapidly dries.  Mountains are only briefly obscured below 3,000 feet (915 meters) MSL.

Operational Effects.  Air operations below 3,000 feet MSL are normally possible.  River valley flooding occurs only after the rare heavy thundershower.  Electro-optical weapon systems effectiveness increases dramatically, degrading only in heavy showers or early morning valley fog.  Unpaved areas dry and become increasingly passable.

7.6.14.4. Northeast Monsoon (November-March).

General Weather.  Snow becomes predominant by mid-December; however, it occurs only on 1 day out 5 even in January.  Except for the occasional snow squall, ceilings and visibility are excellent.  Smoke from home heating units restricts valley visibility near dawn if winds are light.  Winds may gust up to 45 knots during Siberian cold air outbreaks, bringing moderate to severe turbulence over the mountains.  First soil freeze date ranges from mid- to late-December depending of the severity of the winter.  Thawing occurs between 15-25 February.  The Imjin River freezes over from mid-December to late February.

Operational Effects.  Except during snow showers, air operations are hindered only by turbulence associated with fresh Siberian outbreaks.  Ground operations are primarily hindered by cold temperatures from December through February; temperatures have fallen below -6F (-21C).  Wind chills have reached below -40F (-40C) Maximum snow depth is 8 inches (20 cm).

7.6.15. The Seoul-Kimpo (Gimpo) Corridor. 

This brief study focuses on the weather and climate of metropolitan Seoul from Kimpo(Gimpo) upstream (eastward) along the Han River to highway K43, the easternmost of the two limited-access highways leading south-southeast to Taegu (Daegu) and Pusan (Busan).  All information is based on climatology.  The discussion is divided into 4 seasons:  Spring Transition (April-May); Southwest Monsoon (June-September); Fall Transition (October); and Northeast Monsoon (November-March).  Under each season, "weather" is discussed followed by "operational effects."  Readers should review DMAAC Tactical Pilotage Chart G-10B and Joint Operations Graphics NJ52-9 as well as appropriate military geographies for a review of terrain, drainage, and other features.

The entire area is heavily urbanized and, in fact, part of metropolitan Seoul.  The 8 NM (15 km) eastward from Kimpo (Gimpo) area in the steadily narrowing Han River valley is surrounded by mountains.  East of the city center, a rectangular plain some 6 NM (11 km) wide by 8 NM (15 km) long extends north from the Han towards Uijongbu.  Mountains east of this valley reach elevations up to 2,900 feet (884 meters).  Mountains south of the Han reach just over 2,000 feet (610 meters).  Numerous bridges cross the Han throughout the area connecting the south and north banks.  Accordingly, precipitation runoff is extremely high; almost all of the water reaches the Han.  As a result, urban and urban stream flooding is a common problem during any heavy or prolonged rain, especially during the summer rainy season or with tropical storms/typhoons.  The Han rises rapidly as a result; known greatest river depths at Seoul are over 35 feet (11 meters).  Temperatures in the city average 2-5 Fahrenheit degrees (1-3 Celsius degrees) higher than those recorded at either Kimpo (Gimpo) or Seoul AB.

7.6.15.1.  Spring Transition (April-May).

General Weather.  The Siberian high weakens rapidly and disappears by early June.  The sustained northwesterly flow of dry air disappears, replaced by increasingly warm, moist air flowing off the West and East China Seas.  The storm track moves northward towards northern Manchuria and southern Siberia.  Increasing night and morning low clouds, drizzle, and fog restrict air operations below 3,000 feet MSL over valleys and below 2,500 feet MSL over mountains 1 day out of 3.  Afternoon and evening showers reduce ceilings and visibility below 3/16 mile (300 meters) on 1 day of 10.  Low ceilings, rain or showers, and fog increase towards the end of May.  Isolated thundershowers occur after early May.

Operational Effects.  Air operations below 3,000 feet MSL become increasingly difficult towards the end of the period, especially over higher mountains.  Mountain rivers and streams may temporarily flood; unpaved roads and valley areas temporarily become mud.  Precipitation and fog increasingly degrades electro-optical weapon systems effectiveness.

7.6.15.2.  Southwest Monsoon (June-September).

General Weather.  The Polar Front moves northward becoming quasi-stationary in southern Manchuria by August.  Northward flow of moist, warm, unstable air results in extensive clouds and rain.  One typhoon per year reaches the DMZ.  Clouds and rain reduce ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) from 1 day in 3 in the west to 1 day in 4 in the east.  Worst times are late night and early morning.  Mountain obscurements begin as low as 1,500 feet MSL.  Heavy showers, thunderstorms, and rain are common.  Amounts can be extremely high, over 16 inches (406 mm) in 24 hours.  The most favored period for onset of layered clouds and heavy precipitation is from 25 June-5 July.

Operational Effects.  Air operations below 3,000 feet MSL are difficult except during late morning and early evening.  Most mountains above 2,500 feet (760 meters) are obscured.  Imjin River valley flooding becomes common, especially after periods of very heavy rain.  Runoff becomes especially heavy into the Han due to urban effects.  Electro-optical weapon systems effectiveness degrades to fair; during heavy rain, it becomes poor.  Bridges and paved roads may wash out.  Unpaved areas become, and remain, mud.  Landslides are common on steep hillsides.

7.6.15.3.  Fall Transition (October).

General Weather.  The Polar Front moves rapidly southward out of Korea as the Asiatic high forms and intensifies.  Both cloud cover and precipitation decrease rapidly, occurring only 1 day in 6.  Ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) occur increasingly rarely, averaging only 1 day out of 8.  Ground rapidly dries.  Mountains are only briefly obscured.

Operational Effects.  Air operations below 3,000 feet MSL are normally possible.  River valley flooding occurs only after the rare heavy thundershower.  Electro-optical weapon systems effectiveness increases dramatically, degrading only in heavy showers or early morning valley fog.  Unpaved areas dry and become increasingly passable.

7.6.15.4.  Northeast Monsoon (November-March).

General Weather.  Snow becomes predominant by mid-December; however, it occurs only 1 day in 5 even in January.  Except for the occasional snow squall, ceilings and visibility are excellent.  Urban smoke and pollution causes extremely poor visibility near dawn if winds are light.  Winds may gust up to 45 knots during Siberian cold air outbreaks, bringing moderate to severe turbulence over the mountains.  First soil freeze date ranges from mid- to late-December depending of the severity of the winter.  Thawing occurs between 15-25 February.  The Han River freezes over from mid-December to late February.

Operational Effects.  Except during snow showers, air operations are hindered only by turbulence associated with fresh Siberian outbreaks.  Ground operations are primarily hindered by cold temperatures from December through February; temperatures have fallen below -9F (-23C).  Wind chills have reached below -40F (-40C) Maximum snow depth is 7 inches (18 cm).

7.6.16.  The Cheolwan Corridor.

This brief study focuses on the weather occurring within 10 miles (19 km) either side of the Cheolwan Corridor from Pyonggang south to Uijongbu and the resulting effects on both ground and air operations.  All information is based on climatology.  The discussion is divided into 4 seasons:  Spring Transition (April-May); Southwest Monsoon (June-September); Fall Transition (October); and Northeast Monsoon (November-March).  Under each season, "weather" is discussed followed by "operational effects."  Readers should review DMAAC Tactical Pilotage Chart G-10B and Joint Operations Graphics NJ52-5, -6, and -9 as well as appropriate military geographies for a review of terrain, drainage, and other features.

7.6.16.1.  Spring Transition (April-May).

General Weather.  The Siberian high weakens rapidly and disappears by early June.  The sustained northwesterly flow of dry air disappears, replaced by increasingly warm, moist air flowing off the West and East China Seas.  The storm track moves northward towards northern Manchuria and southern Siberia.  Increasing night and morning low clouds, drizzle, and fog restrict air operations below 3,000 feet MSL over valleys and below 2,500 feet MSL over mountains 1 day out of 3.  Afternoon and evening showers reduce ceilings and visibility below 3/16 mile (300 meters) on 1 day of 10.  Low ceilings, rain or showers, and fog increase towards the end of May.  Isolated thundershowers occur after early May.

Operational Effects.  Air operations below 3,000 feet MSL become increasingly difficult towards the end of the period, especially over higher mountains.  Mountain rivers and streams may temporarily flood; unpaved roads and valley areas temporarily become mud.  Precipitation and fog increasingly degrades electro-optical weapon systems effectiveness.

7.6.16.2.  Southwest Monsoon (June-September).

General Weather.  The Polar Front moves northward becoming quasi-stationary in southern Manchuria by August. Northward flow of moist, warm, unstable air results in extensive clouds and rain.  One typhoon per year reaches the DMZ.  Clouds and rain reduce ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) from 1 day in 3 in the west to 1 day in 4 in the east.  Worst times are late night and early morning.  Mountain obscurements begin as low as 1,500 feet MSL.  Heavy showers, thunderstorms, and rain are common.  Amounts can be extremely high, over 16 inches (406 mm) in 24 hours.  The most favored period for onset of layered clouds and heavy precipitation is from 25 June-5 July.

Operational Effects.  Air operations below 3,000 feet MSL are difficult except during late morning and early evening.  Most mountains above 2,500 feet (760 meters) are obscured.  River valley flooding becomes common, especially after periods of very heavy rain.  Electro-optical weapon systems effectiveness degrades to fair; during heavy rain, it becomes poor.  Bridges and paved roads may wash out.  Unpaved areas become, and remain, mud.

7.6.16.3.  Fall Transition (October).

General Weather.  The Polar Front moves rapidly southward out of Korea as the Asiatic high builds.  Both cloud cover and precipitation decrease rapidly, occurring only 1 day in 6.  Ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) occur increasingly rarely, averaging only 1 day out of 8.  Ground rapidly dries.  Mountains are only briefly obscured below 3,000 feet MSL.

Operational Effects.  Air operations below 3,000 feet MSL are normally possible.  River valley flooding occurs only after the rare heavy thundershower.  Electro-optical weapon systems effectiveness increases dramatically, degrading only in heavy showers or early morning valley fog.  Unpaved areas dry and become increasingly passable.

7.6.16.4.  Northeast Monsoon (November-March).

General Weather.  Snow becomes predominant by mid-December; however it occurs 1 day in 5 even in January.  Except for the occasional snow squall, ceilings and visibility are excellent.  Smoke from home heating units restricts valley visibility near dawn if winds are light.  Winds may gust up to 45 knots during Siberian cold air outbreaks, bringing moderate to severe turbulence over the mountains.  First freeze date is near 15 December; thawing occurs from late February to early March.  Rivers freeze over from mid-December to late February.  Snow depths have reached 15 inches (38 cm).

Operational Effects.  Except during snow showers, air operations are hindered only by turbulence associated with fresh Siberian outbreaks.  Ground operations are primarily hindered by cold temperatures from December through February; Camp Page has recorded -12F (-24C).  Wind chills have reached below -40F (-40C).

7.6.17.  The East Coast from the Demilitarized Zone to Kangnung.  

This brief study covers the weather and climate of the narrow east coastal plain from the Demilitarized Zone (DMZ) to Kangnung and its affects on military operations.  All information is based on climatology.  The discussion is divided into 4 seasons:  Spring Transition (April-May); Southwest Monsoon (June-September); Fall Transition (October); and Northeast Monsoon (November-March).  Under each season, "weather" is discussed followed by "operational effects."  Readers should review DMAAC Tactical Pilotage Chart G-10B and Joint Operations Graphics NJ52-6 as well as appropriate military geographies for a review of terrain, drainage, and other features.

This coast consists of a narrow, 1-4 NM (2-7 km) coastal plain immediately backed by rapidly rising series of mountains cut by deep streams and small river valleys.  Several of these valleys lead deep into the mountainous interior.  While narrow, these valleys provide ready-made invasion routes.  Within 5 NM (9 km) of Kangnung, the coastal plains widens to about 7 NM (13 km).  Mountains are steep and wooded.  Valleys are narrow and winding.  Land/Sea Breeze:  This circulation is most noticeable in summer.  The sea breeze brings cool air inland along the immediate coast from 10L-11L until sunset.  In the fall, sea-breeze onset can be delayed several hours.  The circulation extends as high as 3,000-4,000 feet and normally penetrates 3-5 miles (6-9 km) inland.  Speeds are as high as 10 knots.  The sea-breeze circulation is complex; local winds vary considerably from pure onshore-offshore flow.  Large-scale flow patterns may override land/sea breezes.  Winds are weaker or stronger when their directions coincide with the land/sea-breeze circulation.  For example, summer southeast winds become stronger in the afternoon with a sea breeze, but weaker at night with the offshore land breeze.  Wind speed differences can be 4-10 knots from what might otherwise be expected.  Mountain Waves:  With westerly winds, the coastal mountains produce strong downslope winds on seaward slopes.  These winds are most common with a strong offshore pressure gradient and a stable lower atmosphere.  Winds are even stronger under such conditions immediately seaward of canyon mouths.  

Speeds can be up to 3 times greater in these areas.  Gust speeds on the lee side may be double the prevailing speed.

The coastal ranges are high enough to cause mild Foehn conditions; that is, the successive adiabatic cooling, drying, and warming of air lifted over mountains.  Primarily a winter phenomenon, the Foehn results in a temperature increase, a relative humidity decrease, and a cloudiness decrease.  Relative humidity can drop 20 percent.  In many cases it raises winter temperatures to above-freezing.  The duration, however, is short, averaging 6-12 hours.

7.6.17.1. Spring Transition (April-May).

General Weather.  Weather deteriorates as storm tracks penetrate the East Sea.  Conditions ahead of these systems are relatively good; however, the strong onshore flow behind them shrouds the coastal mountains in low clouds, rain, and fog.  Winds with such systems can exceed 25 knots.  Seas offshore may exceed 10 feet (3 meters).  Mountain tops are often obscured.  Between systems, conditions are relatively good except for low cloud decks and occasional dense sea fog moving onshore in the afternoon and early evening.

Operational Impacts.  Air operations below 3,000 feet MSL become increasingly difficult towards the end of the period, especially over higher mountains.  Mountain rivers and streams may temporarily flood; unpaved roads and valley areas temporarily become mud.  Precipitation and fog increasingly degrades electro-optical weapon systems effectiveness.  Seas offshore during storms hamper small boat operations.

7.6.17.2. Southwest Monsoon (June-September).

General Weather.  The Polar Front moves northward becoming quasi-stationary in southern Manchuria by August.  Heavy showers, thunderstorms, and rain are common, especially early in the period until the Polar Front moves northward.  Northward flow of moist, warm, unstable air results in extensive clouds and rain.  One typhoon per year reaches eastern Korea, although flow behind those crossing Kyushu or Honshu may also affect this coast.  Low clouds and fog are common in late afternoon and early evening, obscuring mountains as low as 1,500 feet (457 meters) MSL.  Amounts can be extremely high, over 16 inches (406 mm) in 24 hours.  The most favored period for onset of layered clouds and heavy precipitation is in late June and early July.

Operational Effects.  Air operations below 3,000 feet MSL are difficult except during late morning and early evening.  Most mountains above 2,500 feet (760 meters) are obscured.  River valley flooding becomes common, especially after periods of very heavy rain.  Electro-optical weapon systems effectiveness degrades to fair; during heavy rain, it becomes poor.  Bridges and paved roads may wash out.  Unpaved areas become, and remain, mud.

7.6.17.3. Fall Transition (October).

General Weather.  The polar front moves rapidly southward out of Korea as the Asiatic high forms and intensifies.  Both cloud cover and precipitation decrease rapidly, occurring only 1 day in 6.  Ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) occur increasingly rarely, averaging only 1 day out of 8.  Ground rapidly dries.  Mountains are only briefly obscured below 3,000 feet MSL.  Mountain waves and turbulence become increasingly common over coastal mountains.

Operational Effects.  Air operations below 3,000 feet MSL are normally possible.  River valley flooding occurs only after the rare heavy thundershower.  Electro-optical weapon systems effectiveness increases dramatically, degrading only in heavy showers or early morning valley fog.  Unpaved areas dry and become increasingly passable.

7.6.17.4. Northeast Monsoon (November-March).

General Weather.  Snow becomes predominant by mid-December; however it occurs only on 1 day out 2 even in February.  Except for the occasional snow squall and associated low ceilings and visibility with onshore flow from the East Sea, flying conditions are excellent.  Smoke from home heating units restricts coastal plain visibility near dawn if winds are light.  Winds may gust up to 45 knots during Siberian cold air outbreaks, bringing moderate to severe turbulence over the mountains.  First freeze date is near 31 December; thawing occurs in early February.  Streams freeze over from early January to late February.  Snow depths have reached 15 inches (38 cm), with the greatest snowfalls occurring in February with onshore winds behind West Sea lows.

Operational Effects.  Except during low clouds and poor visibility associated with snow showers, air operations are hindered only by turbulence associated with fresh Siberian outbreaks.  Ground operations are primarily hindered by cold temperatures from December-February.  Temperatures have fallen as low as -4F (-20C).  Wind chills have reached below -40F (-40C).

7.6.18. Weather Effects on Combined Forces Command During the Korean War.

Weather played a major role in aiding the North Korean Invasion in 1950, and throughout the ensuing conflict.  High humidity, incessant rain, flooding, and road washouts gave major problems to the primarily road bound UN forces during the summers.  Heavy bridging equipment and the trained specialists to effectively use it were not available.  Air support was particularly hard hit, as low ceilings, visibility, and turbulence cut fighter-bomber effectiveness in half and, in some cases, by 75 percent.  Trucks bogged down in mud; in some cases, even tanks became mired.

Similarly, UN forces were not prepared for the effects of winter sub-freezing and sub-zero temperatures on men and equipment.  Artillery crews rapidly discovered that it was almost impossible to emplace artillery once the ground froze except, in some cases, with the aid of explosives.  Vehicles would not start; in the interior of North Korea, frostbite became a major troop problem.  Starting conventional-engine aircraft and helicopters became major tasks.

None of these problems were insurmountable had the proper equipment and clothing been available.  Even in its absence, proper troop training would have gone far to correct the observed deficiencies.  Knowledge of Korean weather, proper planning and thorough training would have eliminated almost all.

7.7. Camp Casey.

Camp Casey, ROK (37°55'N, 127°03'E)

See Chapter 9, Section 9.2 for a detailed climatological summary.

7.7.1. Terrain.  Hills and mountains cover about 75 percent of Korea, with the remainder covered by scattered lowlands.  Most of the rivers are short, swift, and shallow due to topography, narrowness, and sand deposits within the river.  Camp Casey is located within a valley, 11 miles (20 km) south of the Demilitarized Zone in the village of Tongduchon.  The Kwangju Mountain Range, an offshoot of the Taebaek Mountains, extends southwest to include the mountains around Seoul.  This range separates the Paju plain in the Imjin drainage from the Han.  The majority of the mountain tops in this region are less than 4,900 feet (1,500 meters).

7.7.2. Major Climatic Controls.

7.7.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates

7.7.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Taebaek Mountain range, although average elevation is approximately 5,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.7.2.3. Oceans, Seas, and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.7.3.  Semi-permanent Pressure Systems.

7.7.3.1. Asiatic High.  Also called the Siberian or Mongolian high, this high pressure cell results from the lack of insolation in Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.  Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 4.2.7 for further details.
7.7.3.2. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 4.2.4 for further details.
7.7.4.  Baroclinic Lows.

7.7.4.1. Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Pressures of 1016 mb or lower trigger regeneration.  See Section 4.2.9 for further details.
7.7.4.2. Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 4.2.11 for further details.

7.7.4.3. Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   Trajectory of this low determines weather impacts to the peninsula.  If the low moves through the Korean Straights (worst case scenario) they can produce 12-18 hours of precipitation and poor flying weather.  See Section 4.2.3 for further details.

7.7.4.4. West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system typically brings in the worst weather for the Korean peninsula and worst case track, south of the DMZ, impacts CFC forces significantly.   See Section 4.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.
7.7.5. Local Effects.

7.7.5.1. Mountain Wave Turbulence.  Mountain wave turbulence will occur with strong wind flow perpendicular to the mountains at the gradient to 850 mb level on the lee side of mountains.    Conditions favorable for mountain wave turbulence are:

a. Perpendicular wind component of > 25knots

b. Wind direction within 45 degrees normal to the ridgeline

c. Stable layer at and above ridgeline

d. Unstable layer below ridgeline

7.7.5.2. Yellow Wind.  During the late winter and early spring, dust from the Loess Plateau is carried south by deep low pressure systems moving from the northwest.  The dust spreads over Korea, lowering visibility and ceilings for as long as 24-36 hours.

7.8. Kunsan AB.

See Chapter 10, Section 10.9 for a detailed climatological summary.

Kunsan Air Base, ROK (35°55'N, 126°37'E) 

7.8.1. Terrain.  Kunsan Air Base, elevation 29 feet (9 meters), is about 7 miles (13km) southwest of the town of Kunsan, a port on the Kum River.  The base is bordered on the west and south by the West Sea.  The terrain immediately to the north and east is rugged, consisting of numerous hills reaching heights of 90 feet (27 meters) to 120 feet (37 meters).    Hills and mountains cover about 75 percent of Korea, with the remainder covered by scattered lowlands.  Most of the rivers are short, swift, and shallow due to topography, narrowness, and sand deposits within the river.

There are two small mountain ranges within 49 miles (91 km) of Kunsan.  About 102 miles (55 km) north, lies an east-west oriented range, with heights approximately 1,970 feet (600 meters) above sea level.  The second range is higher, about 2,950 feet (900 meters), and is 40 miles (75 km) east of Kunsan AB.  Its orientation is north-south.  The small range to the north is high enough to have significant effect on air moving over Kunsan from the north.  Farther east is the Sobaek Range, which forms a north-south interior divide on the Korean peninsula.  These mountains have a general elevation of 3,530 feet (1,076 meters), but have little effect on the weather at Kunsan.

7.8.2.  Major Climatic Controls.

7.8.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates

7.8.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Taebaek Mountain range, although average elevation is approximately 5,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.8.2.3. Oceans, Seas, and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the Foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.8.3. Semi-permanent Pressure Systems.

7.8.3.1. Asiatic High.  Also called the Siberian or Mongolian high, this high pressure cell results from the lack of insolation in Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.  Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 4.2.1 for further details.
7.8.3.2. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 4.2.4 for further details.
7.8.4.  Baroclinic Lows.

7.8.4.1. Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 4.2.9 for further details.
7.8.4.2. Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 4.2.11 for further details.

7.8.4.3. Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   Trajectory of this low determines weather impacts to the peninsula.  If the low moves through the Korean Straights (worst case scenario) they can produce 12-18 hours of precipitation and poor flying weather.  See Section 4.2.3 for further details.

7.8.4.4. West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system typically brings in the worst weather for the Korean peninsula and worst case track, south of the DMZ, impacts CFC forces significantly.  See Section 4.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.

7.8.5.  Local Effects.

7.8.5.1. Sea Breeze.  The land-sea breeze is established when synoptic scale pressure gradients across Korea are relatively weak.  In the absence of large scale pressure gradients, surface winds at Kunsan become light and variable by midnight.  As the early morning progresses, winds will become light and east-southeasterly.  By late morning or noon, a sea breeze front forms along the coast and pushes eastward.  As the front pushes past Kunsan AB, winds will shift to northwesterly at 6-12 knots.  In the summer months, the sea breeze front is evident as a well defined arc of cumulus/cumulonimbus clouds extending from north-northwest to east to south-southwest of Kunsan AB.  See Section 4.3.1 for further details.

7.8.5.2. Sea Fog.  Sea fog, usually a spring phenomena, causes dramatic decreases in ceiling and visibilities.  A bright and sunny day can give way to a 500 ft ceiling and ½ mile visibility within 5 minutes.  Limited observer visibility to the northwest makes early detection difficult.  It’s important to educate the Supervisors of Flying (SOFs) and ATC tower personnel on this event.  During each sea fog episode ceilings and visibilities can fluctuate through several categories over a short period of time.  See Section 4.3.5 for further details.

7.8.5.3. Radiation Fog.  Radiation fog, while not as prevalent as at Osan AB, does impact flight operations and can occur almost any time of the year.  However, an advection radiation fog situation which sets up mainly in the early autumn is the most challenging for observers.  Radiational cooling coupled with the warm waters of the reservoir 2 miles east of the base allow for fog development.  Depending on the strength of the land breeze, this fog may advect from the water source over the base.  Visibilities of 3-5 miles may suddenly drop to less than a miles as the fog moves in.  In late May, early June, and October, surface visibilities become restricted due to Korean farmers burning barley and rice fields.  Field burns, coupled with light land breeze (ESE) wind in the morning, can reduce visibilities often to less than 1 mile.  This problem lessens in the afternoon as the sea breeze becomes established.  See Section 4.3.4 for further details.

7.8.5.4. “Lake Effect” Snow.  Instability snow showers occur from mid-November through early February as cold air rushes in over the warmer waters of the West Sea.  Within a snow shower the ceiling and visibility fluctuates rapidly.  The uninterrupted fetch for Kunsan AB is up to 340 degrees (gradient flow).  See Section 4.3.4 for further details.

7.9.  Osan AB.

See Chapter 9, Section 9.11 for a detailed climatological summary.

Osan Air Base, ROK (37°05'N, 127°02'E)

7.9.1. Terrain.  Hills and mountains cover about 75 percent of Korea, with the remainder covered by scattered lowlands.  Most of the rivers are short, swift, and shallow due to topography, narrowness, and sand deposits within the river.  Osan Air Base is located in a section of South Korea known as the western lowlands.  The lowland features of the surrounding terrain end rather abruptly north and northeast of the air base.  Three well-defined ridges begin approximately 11 miles (20 km) north through northeast from Osan Air Base.  They are oriented north-south, with heights varying from 1,600-2,000 feet (488-610 meters).  More gradual terrain changes occur east through south of the base for about 25 miles (46 km).  However, even in this area of general gradual sloping, conditions, some isolated hilltops do extend to 1,000 (305 meters).  An irregular chain of mountains with heights to 2,200 feet (671 meters) lies 25 miles (46 km) east-southeast through south of the base.  The western rim of the Southern Taebaek and Sobaek mountain ranges lie 40 miles (74 km) northeast through southeast of the base.

Three separate valleys merge near Osan Air Base to form a relatively large flat basin about 5 miles (9 km) long and 2-4 miles (4-7 km) wide.  The undulating hills that border these valleys rise to heights of 600 feet (183 meters).  The Chinwi River flows westward parallel to the runway, and joins the Hwanggai-Chon River 1 mile (2 km) west of the field.  The West Sea is approximately 12 miles (22 km) due west, with one inlet to the southwest coming within 6 miles (11 km) of the base.  The base is also surrounded by rice paddies, which enhance the already abundance moisture sources affecting the area.  As the amount of moisture available would indicate, fog is one of the major forecast problems for Osan Air Base.  The hills from the northwest through east through southwest shield Osan from most strong winds, but also tend to produce mechanical turbulence when low-level winds are in excess of 15-20 knots.  Wind flow between 260-300 degrees is practically unimpeded allowing strong moisture advection from the West Sea.  This often results in sea fog and stratus during the spring.

7.9.2.  Major Climatic Controls.

7.9.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates

7.9.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Taebaek Mountain range, although average elevation is approximately 5,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.9.2.3. Oceans, Seas and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the Foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.9.3.  Semi-permanent Pressure Systems.

7.9.3.1. Asiatic High.  Also called the Siberian or Mongolian high, this high pressure cell results from the lack of insolation in Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.  Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 5.2.1 for further details.
7.9.3.2. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 5.2.4 for further details.
7.9.4. Baroclinic Lows.

7.9.4.1. Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 5.2.9 for further details.
7.9.4.2. Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 5.2.11 for further details.

7.9.4.3 Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   Trajectory of this low determines weather impacts to the peninsula.  If the low moves through the Korean Straights (worst case scenario) they can produce 12-18 hours of precipitation and poor flying weather.  See Section 5.2.3 for further details.

7.9.4.4. West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system typically brings in the worst weather for the Korean peninsula and worst case track, south of the DMZ, impacts CFC forces significantly.  See Section 5.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.
7.9.5. Local Effects.

7.9.5.1. Mountain Wave Turbulence.  Mountain wave turbulence will occur with strong wind flow perpendicular to the mountains at the gradient to 850 mb level on the lee side of mountains.  Conditions favorable for mountain wave turbulence are:

a.  Perpendicular wind component of > 25knots

b. Wind direction within 45 degrees normal to the ridgeline

c.  Stable layer at and above ridgeline

d.  Unstable layer below ridgeline

7.9.5.2. Yellow Wind.  During the late winter and early spring, dust from the Loess Plateau is carried south by deep low pressure systems moving from the northwest.  The dust spreads over Korea, lowering visibility and ceilings for as long as 24-36 hours.

7.9.5.3 “Lake Effect” Snow.  The uninterrupted fetch for Osan AB receive snow from instability snow showers is up to 300 degrees (gradient flow).  See Section 5.3.3 for further details.

7.9.5.4. Land-sea breeze.  This is established when synoptic scale pressure gradients across Korea are relatively weak.  In the absence of large scale pressure gradients, surface winds at Osan become light and variable by midnight.  As the early morning progresses, winds will become light and east-southeasterly.  By late morning or noon, a sea breeze front forms along the coast and pushes eastward.  As the front pushes past Osan AB, winds will shift to northwesterly at 6-12 knots.  In the summer months, the sea breeze front is evident as a well defined arc of cumulus/cumulonimbus clouds extending from north-northwest to east to south-southwest of Kunsan AB.  See Section 5.3.1 for further details.

7.9.5.5. Sea Fog.  Sea fog, usually a spring phenomena, causes dramatic decreases in ceiling and visibilities.  A bright and sunny day can give way to a 500 ft ceiling and ½ mile visibility within 5 minutes.  Limited observer visibility to the northwest makes early detection difficult.  It’s important to educate the Supervisors of Flying (SOFs) and ATC tower personnel on this event.  During each sea fog episode ceilings and visibilities can fluctuate through several categories over a short period of time.  See Section 5.3.5 for further details.

7.9.5.6. Radiation fog.  Radiation fog can impact flight operations and can occur almost any time of the year.  However, an advection radiation fog situation which sets up mainly in the early autumn is the most challenging for forecasters.  Radiational cooling coupled with the river that runs just north of the runway allows for fog development.  Visibilities of 3-5 miles may suddenly drop to less than a miles as the fog moves in.  In late May, early June, and October, surface visibilities become restricted due to Korean farmers burning barley and rice fields.  Field burns, coupled with moisture from the river just north of the runway, in the morning, can reduce visibilities often to less than 1 mile.  This problem lessens in the afternoon as the sea breeze becomes established.  See Section 5.3.4 for further details.

7.10.  Pusan (Busan).

See Chapter 10, Section 10.12 for a detailed climatological summary.

Pusan (Busan)/Kimhae International , ROK (35°11'N, 128°56'E) 

7.10.1. Terrain.  Hills and mountains cover about 75 percent of the Korean peninsula, with the remainder covered by scattered lowlands.  Most of the rivers are short, swift, and shallow due to topography, narrowness, and sand deposits within the river.  Kimhae is located on the southeastern tip of the Korean peninsula.  The air base is located in the Suyong River Valley, 8 miles (3 km) northwest of the city of Pusan (Busan).  One of the Korean peninsula's major rivers, the Naktong-gang, runs north to south, 1 mile (2km) west of the base.

The extensive mountain ranges of the Korean peninsula influence the weather at Kimhae Air Base considerably, by blocking and modifying cold polar air masses moving in from the northwest.  The major range affecting Pusan/Busan/Kimhae weather is oriented north to south through south central part of the Korean peninsula, with peaks ranging from 4,000-6,000 feet (1,200-1,800 meters).  A secondary range with peaks 2,000-4,000 feet (610-1,220 meters), extends southward from Taegu (Daegu) to Pusan (Busan).  The large expanse of water to the south has a major influence on the weather also.  Pusan (Busan) lies at the foot of a basin known for producing strong drainage winds.

7.10.2.  Major Climatic Controls.

7.10.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates.  Busan’s weather is significantly influenced by its close proximity to the Korean Straight.

7.10.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Taebaek Mountain range, although average elevation is approximately 5,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.10.2.3. Oceans, Seas and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the Foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.10.3.  Semi-permanent Pressure Systems.

7.10.3.1. Asiatic High.  Also called the Siberian or Mongolian high, this high pressure cell results from the lack of insolation in Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.  Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 4.2.1 for further details.

7.10.3.2. Pacific/Bonin High.  This permanent high pressure area is just beginning to strengthen and move northward.  By the end of May, the North Pacific high provides warm, moist, onshore flow for the coast.  See Section 5.2.1 for further details.

7.10.3.3. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 5.2.4 for further details.

7.10.4.  Baroclinic Lows.

7.10.4.1 Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 5.2.9 for further details.
7.10.4.2. Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 5.2.11 for further details.

7.10.4.3. Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   Trajectory of this low determines weather impacts to the peninsula.  If the low moves through the Korean Straights (worst case scenario) they can produce 12-18 hours of precipitation and poor flying weather.  See Section 5.2.15 for further details.

7.10.4.4. West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system typically brings in the worst weather for the Korean peninsula and worst case track, south of the DMZ, impacts CFC forces significantly.  See Section 5.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.

7.10.5. Local Effects.

7.10.5.1. Mountain Wave Turbulence.  Mountain wave turbulence will occur with strong wind flow perpendicular to the mountains at the gradient to 850 mb level on the lee side of mountains.    Conditions favorable for mountain wave turbulence are:

a. Perpendicular wind component of > 25knots

b. Wind direction within 45 degrees normal to the ridgeline

c. Stable layer at and above ridgeline

d. Unstable layer below ridgeline

7.10.5.2. Yellow Wind.  During the late winter and early spring, dust from the Loess Plateau is carried south by deep low pressure systems moving from the northwest.  The dust spreads over Korea, lowering visibility and ceilings for as long as 24-36 hours.  Due to Busan’s location in the southern peninsula, yellow wind events typically have minimal impacts to operations.

7.10.5.3. Land-sea breeze.  This is established when synoptic scale pressure gradients across Korea are relatively weak.  In the summer months, the sea breeze begins around 10-11 a.m. and will persist until sunset.  The land breeze is extremely weak and usually doesn’t occur until maximum radiational cooling.  See Section 5.3.1 for further details.

7.10.5.4. Radiation fog. Radiation fog can impact flight operations and can occur almost any time of the year.  However, an advection radiation fog situation which sets up mainly in the early autumn is the most challenging for forecasters.  In late May, early June, and October, surface visibilities become restricted due to Korean farmers burning barley and rice fields.  This problem lessens in the afternoon as the sea breeze becomes established.  See Section 5.3.4 for further details.  
7.11.  Taegu (Daegu).

Taegu (Daegu), ROK (35° 54'N, 128° 39'E) 

See Chapter 10, Section 10.17 for a detailed climatological summary.

7.11.1. Terrain.  Hills and mountains cover about 75 percent of the Korean peninsula, with the remainder covered by scattered lowlands.  Most of the rivers are short, swift, and shallow due to topography, narrowness, and sand deposits within the river.  Taegu (Daegu), elevation of 115 feet (35 meters) is located within a river valley between two major mountain chains.  Other major cities located around Taegu (Daegu) are Yongchon 15 miles (28 km) to the east-northeast, Kumi 17 miles (32 km) to the northwest, and Kyong Gu 27 miles (50 km) to the east.

The Taebaek Mountain range is a north-south oriented range located to the east of Taegu (Daegu), with elevations of less than 3,940 feet (1,201 meters).  The Sobaek Mountain range dominates the southern mountain and valley region, which extend southwestward from the southern end of the Taebaek Mountains.  The Sobaek Mountains form an interior divide, separating the northwest area and Seoul from the southeast area and Pusan (Busan).  They have a general elevation of 3,527 feet (1,075 meters), presenting a real obstacle against movement across the southern part of the peninsula.

The Naktong River, located 9 miles (17 km) west of Taegu (Daegu), is 283 miles (524 km) in length and enters the Korea Strait through a multi-channeled delta that is subject to flooding during periods of heavy rainfall.  The Kumho River flows through Taegu (Daegu), emptying into the Naktong River.  There is a series of small tributaries that flow through and around Taegu (Daegu).  Vast rice patty fields are located throughout the river valley that are connected by a series of small irrigation ditches.

7.11.2.  Major Climatic Controls.

7.11.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates.  Pusan’s (Busan’s) weather is significantly influenced by its close proximity to the Korean Straight.

7.11.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Taebaek Mountain range, although average elevation is approximately 5,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.11.2.3. Oceans, Seas and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the Foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.11.3.  Semi-permanent Pressure Systems.

7.11.3.1. North Pacific/Bonin High.  This permanent high pressure area strengthens and moves northward during the summer.  The North Pacific high is strongest in August when it is centered near 39 degrees north, 150 degrees west extending across the Pacific to the Asian coast.  The high provides a steady southeasterly flow of moist, warm air onto the Asian east coast all year.  During the fall, the cell migrates south.  See Section 5.2.7 for further details.

7.11.3.2. Asiatic High.  Also called the Siberian high, this high pressure cell results from the intensely cold winter air of Central Asia and Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.   Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 5.2.1 for further details.

7.11.3.3. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 5.2.4 for further details.
7.11.4.  Baroclinic Lows.

7.11.4.1. Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 5.2.9 for further details.
7.11.4.2. Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 5.2.11 for further details.

7.11.4.3. Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   Trajectory of this low determines weather impacts to the peninsula.  If the low moves through the Korean Straights (worst case scenario) they can produce 12-18 hours of precipitation and poor flying weather.  See Section 5.2.3 for further details.

7.11.4.4. West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system typically brings in the worst weather for the Korean peninsula and worst case track, south of the DMZ, impacts CFC forces significantly.  See Section 5.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.

7.12.  Haeju.

Haeju, north Korea (38°02'N, 125°42'E)

See Chapter 10, Section 10.21 for a detailed climatological summary.

7.12.1. Terrain.  This study covers an area within 15 miles (28 km) of the city of Haeju, North Korea.  See National Imagery and Mapping Agency "Joint Operations Graphic," chart NJ51-8.  Haeju lies on the extreme southwest coast of North Korea at the head of Haeju Bay.  Islands 20 miles (37 km) south at the mouth of the bay are under Combined Forces Command (CFC) control.  A narrow, relatively clear channel extends south from Haeju to the West Sea; otherwise the bay is largely mudflats.  Tides range from 15-20 feet (5-6 meters); worst cases occur with a strong low-pressure system moving north through the West Sea at high tide.  Hilly terrain surrounds the bay.  Elevations reach up to 3,100 feet (945 meters), 4 miles (7 km) directly north.  Ridges are steep, and small reservoirs are scattered throughout the hills.  Once heavily forested, much of this hilly terrain has been deforested.

7.12.2.  Major Climatic Controls.

7.12.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates.  Haeju’s weather is significantly influenced by its close proximity to the West Sea.

7.12.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Hamgyong Mountain range, although average elevation is approximately 8,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.12.2.3. Oceans, Seas and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the Foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.12.3.  Semi-permanent Meteorological Features.

7.12.3.1. North Pacific/Bonin High.  This permanent high pressure area strengthens and moves northward during the summer.  The North Pacific high is strongest in August when it is centered near 39 degrees north, 150 degrees west extending across the Pacific to the Asian coast.  The high provides a steady southeasterly flow of moist, warm air onto the Asian east coast all year.  During the fall, the cell migrates south.  See Section 5.2.7 for further details.

7.12.3.2. Asiatic High.  Also called the Siberian high, this high pressure cell results from the intensely cold winter air of Central Asia and Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.   Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 5.2.1 for further details.

7.12.3.3. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 5.2.4 for further details.
7.12.4.  Synoptic Controls. 

Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 5.2.9 for further details.
Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 5.2.11 for further details.

Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   This low pressure system only marginally impacts nK operations, with high seas along the east coast, mechanical turbulence over rough terrain, and in the case of a worst case scenario, mid to high level cloudiness at/in the DMZ area.  See Section 5.2.3 for further details.

West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system brings in the worst weather for the Korean peninsula and the typical track, along the DMZ, impacts nK forces significantly.  See Section 5.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.
Tropical storms are possible from late June through September, but they affect north Korea mostly in August and September.  Storms travel from the south or southwest through the West Sea and curve northeastward or eastward across the Korean peninsula.  There is a 30 percent probability that Haeju will be affected by a tropical storm or typhoon in any given year.  Typhoons have usually weakened by the time they reach north Korea, but they are still capable of causing heavy precipitation.  See Section 5.2.15 for further details.

7.12.5.  Local Effects. 

7.12.5.1. Mountain Waves.  Although the hills and mountains near Haeju shelter it from the strong northwesterly flow during the winter, some peaks are high enough to produce turbulence and strong downslope lee-side winds with strong winter northwesterly flow.

7.12.5.2. Land-Sea Breeze.  In the absence of any defined synoptic flow, land-sea breezes dominate Haeju.  Night and early morning winds are northerly 3-6 knots; afternoons southerly 6-10 knots.  The land breeze keeps fog at a minimum if other influences are not present.  See Section 5.3.1 for further details.

Sea Conditions.  High waves affect the immediate waterfront only with strong onshore winds.  These are especially noticeable when combined with high tide.  Tidal ranges can exceed 15 feet (5 meters).  Normal current circulation is a clockwise flow along the coast at 1-2 knots.  Sea surface temperatures range from 42F (6C) to 65F (18C) in late summer and early fall.  Patchy shore ice may form immediately onshore in protected areas in January.

7.12.6. Winter (November-March).

The Asiatic high controls winter weather, which is cold, dry, and sunny.

7.12.6.1. Sky Cover.  Winter skies are clear about 60 percent of the time.  January is clearest.

7.12.6.2. Visibility.  Daytime visibility is excellent throughout the winter.  Morning fog is rare.  Visibility drops below 3 miles (4,800 meters) in snow showers as a West Sea low crosses the Korean coast north of 39 degrees north.

7.12.6.3. Winds.  Haeju's lee-side location shelters it from strong northwesterly winter flow.  Only when winds are westerly does strong winds reach the city.  In the absence of Siberian outbreaks, winds are often determined by local topography and follow a diurnal pattern.  Northerly drainage winds from the hills north of Haeju occur at night and in the morning.  By late morning, insolation causes  a weak sea breeze switching them to the south.  Average wind speeds under such conditions are always light, usually 5 knots or less.  Winds greater than 25 knots occur with strong Siberian outbreaks sweeping across the area behind cold fronts.  Speeds may reach as high as 45 knots; such winds are usually westerlies flowing through a valley west of the city.

7.12.6.4. Precipitation.  Precipitation, normally light, can be heavy with sustained southwesterly flow.  It occurs on 10 days in November, increasing to 13 days in December and then decreasing slowly the rest of winter.  During November, about 25 percent of the precipitation is snow and the rest rain and drizzle.  Precipitation is almost all snow in January.  By March, it is mostly rain or drizzle.  Precipitation averages less than 1 inch (25 mm) a month through February; March averages 1.1 inches (28 mm).  Snow, usually light, falls on about 5 days a month in December through March.  The average date of the first snowfall at Haeju is mid- November.  The last snowfall is usually early in March.

7.12.6.5. Snow Cover.  Snow remains on the ground on more than half the days during December and January.

7.12.6.6. Temperatures.  Haeju temperatures range from 48F to -2F (9C to -19C) in January.  The average January high is 31F (-1C); the average low, 17F (-8C).  Freezing temperatures occur every day from early December through late March.  The average freeze date for the soil in the Haeju area is early December; the average thaw date is mid-February.  Average highs are 44F to 49F (7C to 9C) in November and March and about 35F (2C) in December and February.  Average lows are about 33F (1C) during November and March and 23F (-5C) in December and February.  Relative humidity averages 76 percent in the morning and 60 percent in the afternoon.

7.12.6.7. Hazards.  Winter thunderstorms are extremely rare.  Aircraft icing can be a problem in snow showers.  Turbulence is common over the hills.

7.12.7.  Spring (April).

The Asiatic high weakens as the Asian land mass warms.

7.12.7.1. Sky Cover.  Clouds increase as moist southerly flow becomes established over Korea.  Skies are clear about 40 percent of the time; overcast skies occur with about the same frequency.  Southerly winds bring ceilings between 1,500 and 2,500 feet first forming against the mountains and then building back down the bay.

7.12.7.2. Visibility.  Fog is rare.

7.12.7.3. Winds.  In the absence of major storm systems, surface winds at Haeju are similar to winter.  Winds are light and variable much of the time, but northeasterly winds less than 5 knots prevail during night and morning.  Southerly winds less than 5 knots prevail in the afternoon.  With major storms crossing to the south, easterly winds greater than 25 knots may occur.

7.12.7.4. Precipitation.  Precipitation averages 2 inches (51 mm) and occurs on 8 days in April, mostly as rain or drizzle.  Although the average date for the last snowfall is the end of March, it has occurred in early April.

7.12.7.5. Temperatures.  April temperatures range from 27F to 76F (-3C to 24C).  Average highs and lows are 42F to 55F (6C to 13C).  Relative humidity averages 79 percent in the morning and 57 percent in the afternoon.

7.12.7.6. Hazards.  Thunderstorms are rare.  Increased moisture aloft increases the probability of aircraft icing.  Turbulence and hail occur in the vicinity of thunderstorms and over ridges.

7.12.8.  Summer (May-September).

Warm and moist southerly flow over Korea is maintained by the combined effects of the thermal low over Asia and the Pacific high.  The polar front moves across Haeju in late July.  Major storms associated with this frontal system move through Korea and into the East Sea; they cause heavy precipitation, mainly during July, August, and September.  Tropical storms may affect the area in August and September.

7.12.8.1. Sky Cover.  Summers are cloudy.  June and July are the cloudiest; skies are cloudy more than 60 percent of the time and overcast 45 percent of the time.  July, the worst month, has ceilings below 3,000 feet nearly 60 percent of the time and below 1,500 feet, nearly 30 percent of the time.  Worst conditions occur in the early morning.  Cloudiness decreases toward the end of the season.

7.12.8.2. Visibility.  Fog forms on 11 days a month during July, which is the height of the rainy season.  Most fog is associated with the heavy rains, occurring with the polar front and associated low pressure systems.  Frequency is 35-40 percent.  The worst conditions are between 06L and 08L.

7.12.8.3. Winds.  Local topography still plays a major role in surface wind patterns.  However, the sustained southerly winds associated with the monsoon gives predominant southerly to southeasterly winds.  Speeds average 5-10 knots.  Winds over 25 knots are not uncommon and are caused by extratropical lows or, in September, the remains of a typhoon.  Winds as high as 45 knots have occurred, almost always tropical storm/typhoon-associated.

7.12.8.4. Precipitation.  Almost all precipitation is caused by frontal systems and extratropical cyclones.  During May, Haeju averages 3.5 inches (89 mm), increasing in July and August to nearly 12.0 inches (305 mm) and decreasing in September to 5 inches (127 mm).  Very heavy rain caused by the passage of a tropical cyclone can cause as much as 15 inches (381 mm) of rain in a 24-hour period, causing flooding and making roads impassable.  Unpaved tracks become mostly mud.

7.12.8.5. Temperatures.  Average highs range from 64F (18 C) in May to 80F (27C) in August.  Extremes reach 93F (34C) during July and August.  Average lows range from 51F (11C) in May to 69F (21C) in August.  Extreme lows fall to 35F (2C) in May.  Relative humidity averages 90-93 percent in the morning from July to September.  Afternoon humidity is 62-81 percent.

7.12.8.6. Significant Weather.  Thunderstorms occur on 1-2 days a month.  Hail is rare.  Tropical storms that come from the south and southwest across the West Sea can affect Haeju from early July through September, bringing torrential rains and high winds.  However, most typhoons are in August and September.  A typhoon affects Korea about once every 2 years.

7.12.9. Fall (October).

The Pacific high moves southeast and weakens.  Cooling of the Asian land mass causes the Asian or Siberian high to redevelop.  The polar front moves south of Haeju, causing cooler temperatures and lower relative humidity.

7.12.9.1. Sky Cover.  Cloudiness decreases during October.  By month's end, skies are mostly clear.  Skies are clear about 45 percent of the time, overcast about 26 percent of the time.

7.12.9.2. Visibility.  Visibilities are good most of the time except for the early morning.  Fog occurs on 5 days of the month, usually from 06L-10L.  Visibility in fog is usually 2-3 miles (3,200-4,800 meters).

7.12.9.3. Winds.  Local topography continues to control local winds, which are northeasterly at 5 knots at night and in the morning, and light southerly winds occur in the afternoon.  Maximum speeds only reach 20 knots with the first of the Siberian outbreaks.

7.12.9.4. Precipitation.  Monthly precipitation of 2.0 inches (51 mm) is about half what it was in September.  It falls on 5 days a month, mostly during the first half.  Most precipitation is rain or drizzle, but snow can fall towards the end of the month.

7.12.9.5. Temperatures.  As the Asiatic high strengthens, temperatures drop, ranging from 79F (26C) to 30F (-1C).  The average high is 63F (17C); the average low, 47F (8C).  Relative humidity averages 83 percent in the morning and 58 percent in the afternoon.

7.12.9.6. Hazards.  Thunderstorms occur once per month.

7.13.  Kaechon.

Climatology for a point near Kaech'on, north Korea (39°47'N, 125°45'E)

7.13.1. Terrain.  The site is located in North Korea's North P'yongan province in the extreme northwestern portion of the Korean peninsula.  The point lies on a branch of the Ch'ong chon River, with the Taenyong River located 12 miles (22 km) to the west.  A small stream also flows into the Ch'ong chon River from the northwest at the point.  The P'arwon rail line runs through the point, and the intersections of routes 64 (east-west) and 63 (north-south) is 4 miles (7 km) to the northwest.  Routes 63 and 64 are paved, two-lane highways.  The small town of Un-dong is within 1 mile (2 km) of the point to the west-southwest.  The larger town of Kaech'on is located 10 miles (19 km) to the southeast.  The site is 35 miles (65 km) east of Korea Bay and 52 miles (96 km) north of the capital, Pyongyang. The point sits at the southeastern edge of a swampy area.  This area is approximately 6 miles (10 km) in the east-west direction and 4 miles (7 km) in the north-south direction.  The region is surrounded by woods, with wooded areas neighboring the point to the east and south.  The swampy area is flat, about 300 feet (91 meters) above sea level.  Some hills of 1,600 feet (490 meters) are located within 1 mile (2 km) of the point to the northeast.  Some higher peaks are within 15 miles (28 km) north-northwest of the point, with Hyangjok Mountain rising to 2,566 feet (782 meters) MSL and Paekpyok Mountain at 2,959 feet (902 meters) MSL.  The entire area is on the western edge of the Myohang Mountain Range that has peaks of 5,000-6,000 feet (1,520-1,830 meters) MSL.  The area southwest of the region is interspersed with low, rolling hills and some trees.  Further to the southwest the area opens up into a marshy region which gently slopes downward to the confluence of the Ch'ong chon and Taenyong Rivers near Korea Bay.

7.13.2.  Major Climatic Controls.

7.13.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates.  

7.13.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Hamgyong Mountain range, although average elevation is approximately 8,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.13.2.3. Oceans, Seas and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.13.3. Semi-permanent Pressure Systems.

7.13.3.1. Siberian High:  The Siberian high is the major climatic control for the winter season.  The high pressure builds as a result of the intense cooling of the large, Asian landmass.  This cooling begins in September, and the high pressure system reaches its maximum strength in January.  At this time the Siberian high is centered over the Lake Baikal region of central Asia, with a mean sea level pressure of 1035 mb.  The clockwise circulation around this feature draws cold, dry air out of Siberia and across the Korean peninsula.  The result is an extremely cold North Korean winter with little snowfall.  As the Asian landmass warms in early spring, the Siberian high weakens and loses its influence over the Korean peninsula.  See Section 5.2.1 for further details.

7.13.3.2. North Pacific (Bonin) High:  The North Pacific high is the major climatic control for the summer.  In July, it is centered just southeast of the Japanese islands, with a mean sea level pressure of 1016 mb.  During Northern Hemisphere summer, the relatively cooler water of the North Pacific allows the high pressure system to extend westward toward Asia.  Warm, moist subtropical air is swept around the western periphery of the high and into China.  From there it proceeds northeastward across Korea.  This flow of air is responsible for the warm temperatures, heavy rains, and southerly winds of the North Korean summer.  It also serves as the steering mechanism for tropical storms.  The North Pacific high remains the dominant climatic control for North Korea until the first week in September.  See Section 5.2.7 for further details.

7.13.3.3. Sea of Okhotsk High:  During Northern Hemisphere summer, a high-pressure cell will form in the Sea of Okhotsk due to the much colder water temperatures found there.  If this pressure cell is particularly strong, and if the polar front is relatively weak, the summer rains and warmer temperatures will be delayed by several weeks, or fail to occur entirely.  These conditions, leading to drought in North Korea, occur once every 5 years.  See Section 5.2.4 for further details.

7.13.4.  Baroclinic Lows.
7.13.4.1. West Sea Low:  This low develops in the West Sea, near the Shantung peninsula of mainland China.  This low pressure system generally tracks northeastward across north Korea.  Heavy fog precedes the front, and low cloudiness both precedes and accompanies the front.  The moisture, which is picked up in its track across the West Sea, is deposited on the windward slopes of the North Korean Mountains.  Rainfall associated with a West Sea low will persist for two consecutive days, with thunderstorm activity occurring on the third and sometimes the fourth days.  See Section 5.2.10 for further details.

7.13.4.2. Mongolian Low:  This is the most common type of low pressure system affecting north Korea.  It occurs during all seasons.  It forms in southern Mongolia and tracks eastward across north Korea.  It is the Mongolian low which is responsible for the "Yellow Wind" phenomenon of late winter and early spring.  During these times yellow dust is picked up from the Loess Plateau and is brought eastward toward Korea.  Much of the dust settles out over China, but the remaining dust can cause significant restrictions to visibility for up to a week at a time.  See Section 5.2.11 for further details.

7.13.5. Local Effects.  Although the hills and mountains north of Kaech'on shelter it from the strong northwesterly flow during the winter, some peaks are high enough to produce turbulence and strong downslope lee-side winds with strong winter northwesterly flow.
7.13.6.  Spring (April-May).

Spring is the transition season, separating the cold, dry winter from the hot, humid summer.  As the Asian land mass warms, the Siberian high begins to weaken and retreat northwestward.  At the same time, the North Pacific high is building north and westward.  The polar front moves northward from its winter position near the Philippines.  As it does, incursions of warm, moist air over the peninsula becomes more common.  Increasing temperature and relative humidity marks spring.  Precipitation amounts for April are double those for March, and the first thunderstorms of the year occur during April.  Incidences of low cloud ceilings increase over winter.  During this time of year, neither the Siberian high, nor the Northern Pacific high are dominant.  In the absence of such large-scale controls, local effects become important.

7.13.6.1. Sky Cover.  Clouds increase during spring.  Broken cloudiness exists more than 50 percent of the time during April and 60 percent of the time during May.  There is a decided preference for morning and afternoon cloudiness, with scattered conditions existing after sunset.  Ceilings below 3,000 feet occur on approximately 20 percent of the mornings.  By afternoon, ceilings below 3,000 feet occur only 15 percent of the time.  Ceilings below 1,000 feet are uncommon.  When they do occur they are usually associated with sea fog lifting to form a stratus deck.  This happens during the morning, right at sunrise.

7.13.6.2. Visibility.  Fog is the major obstruction to visibility.  Visibility will begin to decrease in the early morning hours, with the worst conditions existing at sunrise.  Visibility below 6 miles (9,000 meters) occurs on approximately 40 percent of the mornings during spring.  Visibility below 2 miles (3,200 meters) occurs on 10 percent of the mornings.  Given the site's location in a swampy area between two rivers, visibility below 1/2 mile (800 meters) is not uncommon.  Fog will linger through mid-morning; denser fog will last through early afternoon.  During early spring, the location is also susceptible to "yellow winds" blowing out of China.  Strong winds will pick up yellow dust and sand from the Loess Plateau and carry them eastward across the Korean peninsula.  Dust may be carried as high as 15,000 feet.  During yellow wind outbreaks, visibility below 3 miles (4,800 meters) may exist for 3-7 days at a time.

7.13.6.3. Wind.  Mean wind speeds are higher during spring than at any other time of the year.  For any time after midnight through mid-morning, winds are predominantly calm.  This is quite conducive to fog formation.  By afternoon, wind speeds increase to 8 knots, predominantly from the southwest.  Spring is often heralded by gusty winds, especially with frontal passage.  As high pressure builds in behind the front, afternoon winds blow at 12-15 knots, with occasional gusts to 22 knots.  This location is also susceptible to channel winds.  These warm, dry winds, generally less than 15 knots, move down from the Myohang Mountain Range to the east, particularly during early spring.

7.13.6.4. Precipitation.  Precipitation amounts increase markedly from winter to spring.  April's rainfall of 2 inches (50 mm) exceeds that of the previous three months combined.  Rainfall during May averages 3.1 inches (79 mm).  Precipitation falls with the 3-4 storms transiting the area during these months, rather than being of the continuous nature of summer rains.  There are an average of 7 days with precipitation during April and 9 precipitation days during May.  Snow is still a possibility during April, occurring about 1 day during that month with an accumulation of less than 1/2 inch (13 mm).

7.13.6.5. Temperature and Relative Humidity.  Temperatures warm steadily throughout the season.  Average daily high temperatures during April are near 88F (31C), while daily low temperatures fall to near 22F (-6C).  For May, daily high temperatures reach 68F (20C).  Daily low temperatures average 50F (10C).  As the polar front moves northward, incursions of warm, moist air become more common.  As a result, extreme high temperatures may reach 92F (33C) and relative humidity increases.  Morning relative humidity rises to 81 percent in April and 85 percent in May.  Afternoon relative humidity is 44 percent in April and 47 percent in May.  The mean date for the last frost is April 20, but freezing temperatures can occur as late as the first week in May, especially if a migratory high settles over Korea.

7.13.6.6. Hazards.  Thunderstorms occur infrequently in spring.  They occur on an average of 1 day in April and 3 days in May.  Bases for the thunderstorms are 1,500 feet AGL, with tops near 45,000 feet MSL.  Small hail from 0.3-0.4 inches (8-10 mm) may accompany some thunderstorms.  Other hazards (e.g. lightning, gusty surface winds) also occur.

7.13.7. Summer (June-August).

Summer is marked by significant precipitation and low cloudiness.  The Northern Pacific high has built to its maximum extent and the Siberian high has decreased considerably in size.  Incursions of polar air are almost nonexistent during summer.  The polar front moves across the area in August with attendant heavy precipitation, low clouds, and fog.  If a strong Okhotsk high is in place, frontal (Changma) passage may be delayed by several weeks, leading to an extended period of drought.  Tropical storms affect the area about once a year.  By the time they reach north Korea, they loose a good deal of strength.  Some gusty winds occur, but the major threat is from flooding due to heavy rainfall.

7.13.7.1. Sky Cover.  Summer is the cloudiest time of year.  Mean cloud cover for all three months is broken.  Unlike the other seasons there is very little diurnal variation in summer cloud cover, skies tend to be cloudy all day.  A slight decrease in total cloud cover may occur in the late evening and early morning hours.  Ceilings below 3,000 feet occur approximately 30 percent of the time during June and almost 50 percent of the time during July and August.  Ceilings below 1,000 feet are less common (about 5 percent of the time) and are mostly associated with sea fog moving in from Korea Bay.

7.13.7.2. Visibility.  Low visibility is a greater problem during summer than at any other time of year.  High humidity combined with calm winds at night are quite conducive to fog formation.  Fifty percent of the mornings have fog reducing visibility to less than 7 miles (9,999 meters).  The lowest visibility occurs right at sunrise.  Visibility below 2 miles (3,200 meters) occurs on approximately 25 percent of summer mornings.  Approximately 5 percent of the mornings will have visibility below 1/2 mile (800 meters).  The fog normally begins to break up by mid-morning, but may linger well into the afternoon hours in some cases.  Rain also restricts visibility.  Heavy rains can reduce visibility to less than 1/2 mile (800 meters), but these occurrences are generally brief.

7.13.7.3. Winds.  Surface winds are predominantly calm, especially from early morning to mid-morning.  By afternoon, winds are predominantly southwesterly at 5 knots.  Gusty surface winds may be experienced as a result of a thunderstorm, or from an intense tropical storm, but seldom will these winds exceed 30 knots.

7.13.7.4. Precipitation.  Precipitation is quite heavy during summer, the location receiving 60 percent of its total annual amount during these three months.  June receives only 4 inches (100 mm).  As the polar front transits the area during July and August, 10 inches (250 mm) of rain is recorded for each month.  The heaviest rains are received in a 3-week period beginning in late July and continuing into August.  The exact timing of this rainfall depends on the strength of the Okhotsk high and the polar front.  Until the polar front moves over the area completely, rainfall will be intermittent, occurring roughly every 2 days, persisting for a day or more.  With the polar front, a light rain or drizzle will continue almost unabated for a week or more; heavier rain will fall when a disturbance moves along the front.  A large amount of rain may also result from a dying tropical storm moving through the area.  As much as 9.5 inches (240 mm) of rain fell in one 24-hour period at a nearby location, associated with the remnants of a tropical storm.

7.13.7.5. Temperature and Relative Humidity.  With the approach of the polar front from the south, summer air over the point turns warm and moist.  As the polar front pushes north of the point, subtropical air invades the area.  June temperatures remain relatively cool, with high temperatures near 75F (24C) and daily lows near 60F (16C).  Average high temperatures for July climb to 80F (27C), with lows near 68F (20C).  By August, the daily high temperature is 85F (29C), with lows again near 68F (20C).  On at least one day each month, the temperature climbs above 90F (32C).  Morning relative humidity averages 90 percent or better for each of the three summer months.  Afternoon relative humidity for June is 60 percent; during July and August, afternoon relative humidity rises to 67 percent.

7.13.7.6. Hazards.  Thunderstorms average 3 occurrences per month during the summer, the highest frequency of the year.  They form as the result of intense surface heating, rather than being associated with the polar front.  They will tend to build in the hills and mountains to the east of the location.  Bases for the thunderstorms are 1,500 feet AGL, with tops near 50,000 feet MSL.  Small hail from 0.3-0.4 inches (8-10 mm) accompanies thunderstorms about 10 percent of the time.  Other hazards associated with thunderstorms (e.g.  lightning, gusty surface winds) may also occur.

A tropical storm may affect the area anytime from mid-July through mid-September.  A preferred track is through the West Sea, then curving northeastward across North Korea.  By this time the storm has lost much of its strength, and the major hazard is due to flooding from heavy rainfall.

7.13.8.  Fall (September-October).

The most pleasant weather of the year occurs during Fall.  The polar front moves southward very rapidly.  The Siberian high begins to rebuild, but does not dominate north Korean weather regimes until November.  There is a significant decrease in precipitation and cloudiness from the summer.  Days generally begin with a light fog, burning off by mid-morning.  The rest of the day normally has fair skies and pleasant temperatures.

7.13.8.1. Sky Cover.  There is a noticeable decrease in cloud cover from summer to fall.  Low cloud ceilings below 3,000 feet occur about 25 percent of the time.  This is half the frequency observed during the summer.  There is still a noticeable frequency (about 6 percent) of ceilings below 1,000 feet.  These occurrences are confined mostly to the period around sunrise, as the fog lifts to form a cloud deck.  Afternoon skies are generally scattered with only a few fair-weather cumulus clouds.

7.13.8.2. Visibility.  Visibility is generally good.  Fog restricts visibility to less than 2 miles (3,200 meters) on only 15 percent of the mornings.  This lower visibility is generally confined to a brief period around sunrise.  The remainder of the day is generally free of any restrictions to visibility.

7.13.8.3. Wind.  Winds are predominantly calm, especially between early morning and mid-morning.  By afternoon the winds are predominantly from the northwest at 5 knots.  Late in the season the location is susceptible to channel winds.  These warm, dry, winds, generally less than 15 knots, move out of the Myohang Mountain Range to the east of the site.

7.13.8.4. Precipitation.  Precipitation decreases markedly during fall.  September averages 4.1 inches (104 mm) of rainfall; October averages just under 2 inches (50 mm) of rain.  Rainfall occurs on only 7 days per month.  A week or more of fair weather exists between rainfall events.

7.13.8.4. Temperature and Relative Humidity.  Temperatures cool as the polar front pushes south of the location once again.  Daily high temperatures average 74F (23C) during September and only 62F (17C) during October.  Low temperatures average 55F (13C) in September and 42F (6C) in October.  Relative humidity drops slowly during fall.  The decrease is most noticeable during the afternoon hours when relative humidity falls to 50 percent.  Morning relative humidity remains quite high (near 90 percent) for both September and October.

7.13.8.5. Hazards.  Thunderstorm frequency decreases to 2 per month during fall.  The normal thunderstorm hazards (e.g. lightning, small hail, gusty surface winds) should be expected.

7.13.9.  Winter (November-March).

The Siberian high builds throughout the winter season, reaching its maximum strength in January.  The air making its way out of Siberia is bitterly cold and extremely dry.  While relative humidity appears high, it is only because temperatures are so low.  Shallow streams will often freeze completely to the bottom, while deeper streams will freeze to a depth of 2-3 feet (1 meter).  A very reliable rule of thumb during the winter is Korea's so-called, "3 Cold and 4 Warm Day" cycle.  This time-tested axiom states the tendency for a 3-day cold spell to be followed by 4 days of milder weather.

7.13.9.1. Sky Cover.  Dry, Siberian air is responsible for the least cloudy skies of the entire year.  Low cloud ceilings (< 3,000 feet) are experienced infrequently, especially during January and February.  During these 2 months skies are scattered throughout the entire day.

7.13.9.2. Visibility.  Visibility is best during winter.  The very dry air is not conducive to fog formation.  Some visibility restrictions due to smoke from wood or peat fires are possible.  Late in the season the site may experience reduced visibility due to a "yellow wind" blowing out of China.  These winds pick up yellow dust from the Loess Plateau and carry them eastward over the Korean peninsula.  During a yellow wind outbreak visibility below 3 miles (4,800 meters) may exist for 3-5 days at a time.

7.13.9.3. Winds.  Winds are generally calm, especially during the morning.  Winds are northwesterly at 5 knots during the afternoon.  Winds greater than 30 knots may occur with the passage of an intense winter storm.

7.13.9.4. Precipitation.  Snowfall is extremely light at the location; higher amounts fall on the mountains to the east.  Total monthly amounts average less than 1 inch (25 mm).  Since snowfall is light and intermittent, there is generally little or no snow cover for most of the season.  The mean first day of snow is November 14.  The mean date for the last snow is on March 27.  January averages 7 days of snowfall, and December, February, and March average 6 snowfall days.  On extremely cold nights, light snow flurries are possible at the location with a westerly or northwesterly wind.  Freezing precipitation is extremely rare.

7.13.9.5. Temperature and Relative Humidity.  The location experiences extremely cold temperatures throughout the long winter season.  By December, daily high temperatures average only 31F (0C), with a mean low temperature of 15F (-9C).  January is the coldest month of the year.  The average daily high temperature is 25F (-4C); the daily low is 7F (-17C).  For another point near the site, an extreme minimum temperature of -16F (-27C) was recorded.  Temperatures warm slowly through February, so that by March the mean daily high temperature is 45F (7C), with a mean low of 27F (-3C).  With these cold temperatures, wind chill temperatures can easily reach -40F (-40C), presenting a significant hazard to humans.  Percent relative humidity averages in the low to mid-70s for the morning hours.  Afternoon relative humidity falls to near 50 percent.

7.13.9.6. Hazards.  Thunderstorms are very rare during the winter.  Tops of cells have been known to be as low as 11,000 feet.

7.14.  Pyonggang.

Pyonggang, north Korea (38°24'N, 127°18'E)

See Chapter 10, Section 10.25 for a detailed climatological summary.

7.14.1. Terrain.  This study covers a 10-mile (19-km) radius of Pyonggang.  The city lies 8 miles (15 km) north of the Demilitarized Zone (DMZ) in a north-northeast to south-southwest valley that is the northward extension of the Cheolweon Corridor.  The valley begins at a small east-west ridge 8 miles (15 km) north of Pyonggang and widens to approximately 8 miles (15 km) just south of Pyonggang.  Rugged mountains surround the valley on all sides.  Elevations reach a maximum of 3,445 feet (1,050 meters) 9 miles (17 km) east-northeast at Namm-bong.  Side canyons not draining into the Pyonggang area run predominately north-south.  Terrain is steep.  The area was once heavily forested, but much of it is has been clear-cut.

7.14.2.  Major Climatic Controls.

7.14.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates.  

7.14.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Hamgyong Mountain range, although average elevation is approximately 8,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.14.2.3.  Oceans, Seas, and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the Foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.14.3.  Semi-permanent Pressure Systems.

7.14.3.1. North Pacific/Bonin High.  This permanent high pressure area strengthens and moves northward during the summer.  The North Pacific high is strongest in August when it is centered near 39 degrees north, 150 degrees west extending across the Pacific to the Asian coast.  The high provides a steady southeasterly flow of moist, warm air onto the Asian east coast all year.  During the fall, the cell migrates south.  See Section 5.2.7 for further details.

7.14.3.2. Asiatic High.  Also called the Siberian high, this high pressure cell results from the intensely cold winter air of Central Asia and Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.   Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 5.2.1 for further details.

7.14.3.3. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 5.2.4 for further details.
7.14.4.  Baroclinic Lows.

7.14.4.1. Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 5.2.9 for further details.
7.14.4.2. Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 5.2.11 for further details.

7.14.4.3. Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   This low pressure system only marginally impacts nK operations, with high seas along the east coast, mechanical turbulence over rough terrain, and in the case of a worst case scenario, mid to high level cloudiness at/in the DMZ area.  See Section 5.2.3 for further details.

7.14.4.4. West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system brings in the worst weather for the Korean peninsula and the typical track, along the DMZ, impacts nK forces significantly.  See Section 5.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.
7.14.5. Local Effects.

7.14.5.1. Mountain/Valley Breeze.  This circulation is most noticeable when the pressure gradient is weak.  The mountain breeze, which inhibits fog formation, brings cool air into valleys during nights and early mornings.  Valley breezes force warm air upslope during days.  In the spring and fall, valley breeze, which normally begins shortly after sunrise, can be delayed several hours.  The circulation extends as high as 3,000-4,000 feet.  Speeds are as high as 5 knots.  Since Pyonggang has several valleys opening onto it, the circulation is complex.  Pyonggang wind speeds may differ markedly from synoptic scale winds as a result.

7.14.5.2. Mountain Waves.  With northwesterly through northeasterly winds, the local mountains produce strong downslope winds on leeward slopes.  These winds are most common with a strong north-south pressure gradient and a stable lower atmosphere.  North winds are even stronger under such conditions as they blow directly down the valley.  Speeds can be up to three times greater in these areas.  Gust speeds on the lee side may be double the prevailing speed.

7.14.5.3. "Channeling" Effects.  These ridges are high enough to cause mild channeling conditions; that is, the successive adiabatic cooling, drying, and warming of air lifted over and down mountains.  Primarily a winter phenomenon, the channeling results in a temperature increase, a relative humidity decrease, and a cloudiness decrease. Relative humidity can drop 20 percent.  In many cases it raises winter temperatures to above freezing.  The duration, however, is short, averaging 6-12 hours.

7.14.6.  Seasonal Summaries.

7.14.6.1.  Spring Transition (April-May).

General Weather.  The Siberian high weakens rapidly and disappears by early June.  The sustained northwesterly flow of dry air disappears, replaced by increasingly warm, moist air flowing off the West and East China Seas.  The storm track moves northward towards northern Manchuria and southern Siberia.  Increasing night and morning low clouds, drizzle, and fog restrict air operations below 3,000 feet MSL over valleys and below 2,500 feet MSL over mountains 1 day out of 3.  Afternoon and evening showers reduce ceilings and visibility below 1,000 feet on 1 day of 10.  Low ceilings, rain or showers, and fog increase towards the end of May.  Isolated thundershowers occur after early May.

Operational Effects.  Air operations below 3,000 feet MSL become increasingly difficult towards the end of the period, especially over higher mountains.  Mountain rivers and streams may temporarily flood; unpaved roads and valley areas temporarily become mud.  Precipitation and fog increasingly degrades electro-optical weapon systems effectiveness.

7.14.6.2.  Southwest Monsoon/Changma (June-September).

General Weather.  The polar front moves northward becoming quasi-stationary in southern Manchuria by August.  Northward flow of moist, warm, unstable air results in extensive clouds and rain.  One typhoon per year reaches the DMZ.  Clouds and rain reduce ceilings and visibility below 3,000 feet and/or 3 miles (4,800 meters) from 1 day in 3 in the west to 1 day in 4 in the east.  Worst times are late night and early morning.  Mountain obscurement begins as low as 1,500 feet MSL.  Heavy showers, thunderstorms, and rain are common.  Amounts can be extremely high, more than 16 inches (400 mm) in 24 hours.  The most favored period for onset of layered clouds and heavy precipitation is from late June to mid July.

Operational Effects.  Air operations below 3,000 feet MSL are difficult except during late morning and early evening.  Most mountains above 2,500 feet (760 meters) are obscured.  River valley flooding becomes common, especially after periods of very heavy rain.  Electro-optical weapon systems effectiveness degrades to fair; during heavy rain, it becomes poor.  Bridges and paved roads may wash out.  Unpaved areas become, and remain, mud.

7.14.6.3.  Fall Transition (October).

General Weather.  The polar front moves rapidly southward out of Korea as the Asiatic high forms and intensifies.  Both cloud cover and precipitation decrease rapidly, occurring only 1 day in 6.  Ceilings and visibility below 3,000 and/or 3 miles (4,800 meters) occur increasingly rarely, averaging only 1 day out of 8.  Ground rapidly dries.  Mountains are only briefly obscured below 3,000 feet MSL unless easterly flow keeps the east coastal areas down with orographic lift.

Operational Effects.  Air operations below 3,000 feet MSL are normally possible.  River valley flooding occurs only after the rare heavy thundershower.  Electro-optical weapon systems effectiveness increases dramatically, degrading only in heavy showers or early morning valley fog.  Unpaved areas dry and become increasingly passable.

7.14.6.4.  Northeast Monsoon (November-March).

General Weather.  Snow becomes predominant by mid-December; however, it occurs only on 1 day in 5 even in January.  Except for the occasional snow squall, ceilings and visibility are excellent.    Winds may gust up to 45 knots during Siberian cold air outbreaks, bringing moderate to severe turbulence over the mountains.  First freeze date is about 15 December and first thaw is close to 25 February.  Rivers freeze over from mid-December to late February.

Operational Effects.  Except during snow showers, air operations are hindered only by turbulence associated with fresh Siberian outbreaks.  Ground operations are primarily hindered by cold temperatures from December through February; temperatures drop to near -15F (-26C).  Wind chills have reached below -40F (-40C).

7.15.  Sinuiju.

Sinuiju, north Korea (40°06'N, 124°24'E)

See Chapter 10, Section 10.28 for a detailed climatological summary.

7.15.1. Terrain.  This study covers an area within 15 miles (28 km) of the city of Sinuiju, North Korea see Defense Mapping Agency "Joint Operations Graphic," chart NK51-12.  Sinuiju lies on the southeast bank of the Yalu River.  Dandong, China, its sister city lies directly across the Yalu.  One of the few major highway/railway bridges across the Yalu connects the two.  The Yalu runs northeast-southwest, flowing into the West Sea some 15 miles (28 km) to the southwest.  Forested hills reach elevations of nearly 1,600 feet (500 meters) within 5 miles (9 km) of Sinuiju on the Chinese side.  Northeast-to-southwest oriented ridges reach nearly 3,000 feet (900 meters) to the east.  All have relatively narrow, steep canyons and streambeds.  The Yalu delta begins in the immediate Sinuiju area and extends south and southwestward to the West Sea.  The mountains were once heavily forested, but much have been clear-cut.

7.15.2.  Major Climatic Controls.

7.15.2.1. Latitude.  Latitude is the primary climatic control of both diurnal and annual temperature range for a given location.  In general, average annual temperature decreases with increasing latitude.  Day length is a function of latitude and month and has a direct effect on how much solar insolation an area receives.  Many Asian cities are located considerably farther north than stateside cities with comparable climates.  

7.15.2.2. Topography/Terrain.

Mountains. The relatively gentle northeast-southwest mountain barrier (average elevation of 7,000 feet) northwest of the Gulf of Pohai allows cold Siberian air masses to move unimpeded into the Korean peninsula.  Conversely, the Tibetan Plateau influences the Korean peninsula with split flow jets, leeside cyclogenesis, and difficult parameter analysis to name a few.  

The Hamgyong Mountain range, although average elevation is approximately 8,000 feet, directly impacts operations in Korea with orographic precipitation, turbulence, icing intensity, etc. 

 

Plains and lowlands.  The Loess Plateau is directly responsible for Korea’s yellow wind events.  Typically, the loess is picked up from migratory low pressure systems and deposited as far away as the U.S.  The Yellow River Valley, just west of the Shantung Peninsula, is a favored area for West Sea Low cyclogenesis, which typically will have some impact on military operations

7.15.2.3. Oceans, Seas, and Currents.

There are four major ocean currents off the shores of the Korean Peninsula.  The Liman Current is cold because it originates off the northeast coast of Asia near Sakhalin Island (Russia). The Tsushima Current flows from different sources according to the season of the year and is named after the Tsushima Islands, which are located in the Korean Strait.  The West (Yellow) Sea Current flows with variable speeds and directions.  The Kuroshio Current flows northward into the Korean Strait, bringing tropical water from the East China Sea.  In winter, the West Sea and Liman Currents are at their strongest and are driven south along the west and east coasts, respectively, by the northerly winds.  The West Sea Current moves as far south as Mokpo (34( 47'N, 126( 23'E) at an average speed of almost 1 knot.  On the east coast, the Liman Current, although not quite as fast moving during winter, penetrates south of the 38th Parallel as far as Chumunjin (37( 54'N 128( 51'E) and occasionally Pohang (36( 02'N 129( 22'E).  Here, amidst considerable turbulence, it descends beneath the northward flowing warmer Tsushima Current.  At this time of the year, the Tsushima Current originates from the Kuroshio Current bringing tropical waters northward.  The current is powerful through the Korean Strait, moving at about 1 knot, but slackens and shallows as it proceeds northward along the east coast.  Thus, in winter, warm currents parallel the south and southeast coasts, while the waters off the west coast are colder because of the direction of flow of the West Sea Current and the shallowness of the West Sea.  The effect on temperatures is not as great as it would be if the prevailing winds were onshore, but the warmer ocean surfaces still help make temperatures in Pusan (Busan) and Pohang an average of 10-12(F warmer than Seoul.  The warming effect of the ocean currents along the southeast coast, along with shelter from the cold blasts of the north provided by the Sobaek Mountains, and the Foehn effect which warms the northerly winds as they descend into the coastal areas, combine to allow warmer temperatures along the south and east coasts, giving Pohang slightly higher winter temperatures than Kunsan, and Kangnung considerably milder winters than Seoul.  With the weakening of the northerly winds, the West Sea Current becomes variable in speed and direction by the end of March.  This effect is not felt in the Liman Current until May because it is further north.  As the northerly currents weaken, the Kuroshio becomes stronger, reaching maximum speeds of 1-2 knots and a mean temperature of 68(F (20(C) in June.  At the same time, the West Sea Current is reversing its direction along the southwest coast and beginning to move northward along the western shores.  Eventually the Tsushima Current becomes more extensive and influences part of the domain of the Liman Current.  By July, the Tsushima has become the strongest current, with the source of most of its water in the cool East Sea rather than the warm Kuroshio.  Movement of the surface water away from the coast also causes an upwelling effect of bottom water, so that temperatures in the ocean off the east coast are lower than those off the west coast in summer.  Along the southern coast, warm water is pushed northward in the Kuroshio. Temperatures in the summer are about 76(F (24.5(C) compared with 50°F (10.0(C) in winter.  The warm currents off this coast in the summer reinforce the heat and humidity of the southwest monsoon.  Finally by July, the West Sea Current develops into a closed cyclonic circulation which causes an upwelling effect in the central area and provides conditions favorable for sea fog formation which, on occasion, advects into the western coastal areas.

7.15.3.  Semi-permanent Pressure Systems.

7.15.3.1. North Pacific/Bonin High.  This permanent high pressure area strengthens and moves northward during the summer.  The North Pacific high is strongest in August when it is centered near 39 degrees north, 150 degrees west extending across the Pacific to the Asian coast.  The high provides a steady southeasterly flow of moist, warm air onto the Asian east coast all year.  During the fall, the cell migrates south.  See Section 5.2.7 for further details.

7.15.3.2. Asiatic High.  Also called the Siberian high, this high pressure cell results from the intensely cold winter air of Central Asia and Siberia.  Forming in September, it reaches maximum strength in December or January and dissipates in mid-spring.  The mean position is in north central Siberia, but a secondary source region is in south-central Mongolia just south of Lake Baikal.   Cold, dry air flows southward from the high as far as the northern Philippines.  The polar front, the leading edge of this cold air, is well south of the Korean peninsula throughout the winter.  See Section 5.2.1 for further details.

7.15.3.3. Sea of Okhotsk High.  This semi-permanent high pressure cell forms over the cold, maritime-polar source region in the Sea of Okhotsk during late winter and early spring.  Ridging from this high extends southwestward across the East Sea and the Korean peninsula westward to eastern China when it’s well-developed, and is the primary regime affecting Korea from March through early June.  Its influence on the Korean peninsula varies according to its relative strength, which fluctuates week to week throughout the spring, but, in general, the Okhotsk High is strongest in the early spring and gradually weakens by June.  It holds the Changma front at bay until mid- to late-June, when the water over the Sea of Okhotsk warms, causing the high to weaken and allowing an influx of moisture from the south that precedes the rainy season.  See Section 5.2.4 for further details.

7.15.4.  Baroclinic Lows.

7.15.4.1. Baikal lows can often be traced to northern Europe.  The Baikal (Lake Baikal) Low is a migratory low that occurs throughout the year, but mostly in the spring.  Baikal Lows pass to the north of Korea and Japan and move at an average speed of 20 knots.  Their tracks are parabolic (move in a curved path).  Baikal Lows appear less frequently than Mongolian Lows.  They occur any month of the year, most often in spring and fall, and average 2-3 per month.  Regeneration is triggered by pressures of 1016 mb or lower.  See Section 5.2.9 for further details.
7.15.4.2. Mongolian lows also form year-around and are the most common type of low in the region, averaging about 2 times per month.  They follow a path through northern China and the Korean peninsula to northern Japan and typically are responsible for the Yellow Wind events Korea experiences in the spring.  Typical track has the low center passing through north Korea, north of the DMZ.  See Section 5.2.11 for further details.

7.15.4.3. Shanghai lows originate over the Yangtze River in China, move rapidly toward the East China Sea and then move northeasterly off the southern coast of Japan.  They occur primarily during the winter and spring (about 3-4 per month in December through May) and form on the polar front while it is still quasi-stationary south of the Korean peninsula.  Cyclogenesis is usually triggered by the approach of a moderate to strong upper-level cold trough moving southeastward from Mongolia towards Korea and southern Manchuria simultaneously with a westward push of the Pacific (or Bonin) High, which forces the western edge of the polar front northward over eastern China – this is responsible for the wave formation.  The accompanying vorticity pattern with the northern cold trough will usually have a secondary minor PVA center to its southwest that acts as the trigger mechanism, causing the low to develop to the point that it is acted upon by the mid-level flow and becomes a migratory system.   This low pressure system only marginally impacts nK operations, with high seas along the east coast, mechanical turbulence over rough terrain, and in the case of a worst case scenario, mid to high level cloudiness at/in the DMZ area.  See Section 5.2.3 for further details.

7.15.4.4. West Sea lows (also known as Hwang Ho Lows) occur during any month of the year.  They reach a double maximum of occurrence in late spring (June) and again in early autumn (September) with the Polar Front still in the Korea area.  They reach a minimum in the summer (July and August) once the Polar Front pushes north of the peninsula.  West Sea Lows are relatively rare, averaging 1 per month with a life cycle of around 6 days.  They only affect the Korean peninsula for about two days per occurrence.  This low pressure system brings in the worst weather for the Korean peninsula and the typical track, along the DMZ, impacts nK forces significantly.  See Section 5.2.10 for further details.

When a low is generated over China and passes 120° E, south of 30° N, it is classified as a Shanghai Low.  The low is classified as a West Sea Low if it passes north of 30° N.  West Sea Lows almost always track into the East Sea and are responsible for some of the worst weather experienced in Korea.
7.15.5. Local Effects.  Although the hills and mountains near Sinuiju shelter it from the strong northwesterly flow during the winter, some peaks are high enough to produce turbulence and strong downslope lee-side winds with strong winter northwesterly flow.

7.15.6. Winter (November-March).

The Asiatic high controls winter weather, which is cold, dry, and sunny.

7.15.6.1. Sky Cover.  Winter skies are clear about 60 percent of the time.  January is clearest.

7.15.6.2. Visibility.  Daytime visibility is excellent throughout the winter.  Morning fog forms 40-60 percent of the time from 06L-11L.  Visibility drops to less than 3 mile (4,800 meters) near sunrise when fog is present.  Fog usually dissipates by afternoon.

7.15.6.3. Winds.  Sinuiju's lee-side location shelters it from strong northwesterly winter flow.  In the absence of Siberian outbreaks, winds are often determined by local topography and follow a diurnal pattern.  Northeasterly drainage winds from the hills north and east of Sinuiju occur at night and in the morning.  By late morning, solar heating causes them to switch to the south.  Average wind speeds under such conditions are always light, usually 5 knots or less.  Winds greater than 25 knots occur with strong Siberian outbreaks sweeping across the area behind cold fronts.  Speeds may reach as high as 45 knots.

7.15.6.4. Precipitation.  Precipitation is light.  It occurs on 7 days in November, decreasing to only 5-6 days a month from December on.  During November, about 25 percent of the precipitation is snow and the rest rain and drizzle.  From December through February, snow accounts for 80 percent of the precipitation.  In March, about 50 percent of precipitation is snow and the rest rain or drizzle.  Precipitation averages less than 1 inch (25 mm) a month through February; March 1.1 inches (28 mm).  Snow, usually light, falls on about 5 days a month in December through March.  The average date of the first snowfall at Sinuiju is mid-November.  The last snowfall is usually the end of March.  Winter thunderstorms are extremely rare.

7.15.6.5. Snow Cover.  Snow remains on the ground on more than half the days during December and January.

7.15.6.7. Temperatures.  Sinuiju temperatures range from 48F (9C) to -10F (-23C) in January.  The average January high is 26F (-3C); the average low, 11F (-12C).  Freezing temperatures occur every day from early December through late March.  The average freeze date for the soil in the Sinuiju area is late November; the average thaw date is early March.  Average highs and lows are similar for November and March; also those in December and February.  Average highs are 43F (6C) to 45F (7C) in November and March and about 32F (0C) in December and February.  Average lows are about 30F (-1C) during November and March and 17F (-8 C) in December and February.  Relative humidity averages 72 percent in the morning and 49 percent in the afternoon.

7.15.7.  Spring (April).

The Asiatic high weakens as the Asian land mass warms.

7.15.7.1. Sky Cover.  Clouds increase as moist southerly flow becomes established over Korea.  Skies are clear about 40 percent of the time; overcast skies occur with about the same frequency.

7.15.7.2. Visibility.  Fog frequency increases from 06L-11L, but it usually dissipates by afternoon.  It occurs on 15 days of the month.  Visibility is generally 2-3 miles (3,200-4,800 meters) in fog, but can be less than 1 mile (1,600 meters) about 5 percent of the time.

7.15.7.3. Winds.  Surface winds at Sinuiju are similar to winter.  Winds in the absence of Siberian outbreaks are light and variable much of the time, but northeasterly winds less than 5 knots prevail during night and morning.  Southerly winds less than 5 knots prevail in the afternoon.  Winds greater than 25 knots are rare, but have been recorded as high as 40 knots.

7.15.7.4. Precipitation.  Precipitation averages 2 inches (50 mm) and occurs on 9 days in April.  Most falls as rain or drizzle.  Although the average date for the last snowfall is the end of March, it has occurred in early April.  Thunderstorms are rare.

7.15.7.5. Temperature.  April temperatures range from 81F (27C) to 27F (-3C).  Average highs are 57F (14C) and lows are 41F (5C).  Relative humidity averages 79 percent in the morning and 41 percent in the afternoon.

7.15.8.  Summer (May-September).

Warm and moist southerly flow over Korea is maintained by the combined effects of the thermal low over Asia and the Pacific high.  Major storms move through Korea and into the East Sea; they cause heavy precipitation, mainly during July, August, and September.

7.15.8.1. Sky Cover.  Summers are cloudy.  June and July are the cloudiest; skies are cloudy more than 60 percent of the time and overcast 45 percent of the time.  Ceilings are below 3,000 feet 35-40 percent of the time and below 1,500 feet less than 25 percent of the time.  Worst conditions occur in the early morning.  Cloudiness decreases toward the end of the season.

7.15.8.2. Visibility.  Fog forms on 13-21 days a month during summer; June, July, and August are the worst.  Much fog is associated with the heavy rains occurring with the Polar front and associated low pressure systems.  July has the most.  Radiation fog forms about midnight and lasts until late morning or early afternoon.  Frequency is 35-40 percent.  The worst conditions are between 06L-08L.  Visibility is usually 2-3 miles (3,200-4,800 meters), but can decrease to less than 1/2 mile (800 meters) at dawn near 15 percent of the time.

7.15.8.3. Winds.  Local topography still dominates surface winds.  Winds in summer are mostly light and variable, but northeasterly during night and morning and southwesterly during the afternoon, with an average speed of 4 knots.  Winds over 25 knots are rare, and caused by extratropical lows or, in September, the remains of a typhoon.  Winds as high as 45 knots have occurred, almost always tropical storm/typhoon-associated.

7.15.8.4. Precipitation.  Almost all precipitation is caused by frontal systems and extratropical cyclones.  During May, Sinuiju averages 3.4 inches (90 mm), increasing in July and August to nearly 11.0 inches (280 mm) (as the storm track crosses north Korea) and decreasing in September to 4.1 inches (100 mm).  Very heavy rain caused by the passage of a tropical cyclone can cause as much as 12 inches (300 mm) of rain in a 24-hour period, causing flooding and making roads impassable.  Unpaved tracks become virtually bottomless mud pits.  Thunderstorms occur on 1-2 days a month.  Hail is rare.  Tropical storms that come from the south and southwest across the West Sea can affect Sinuiju from early July through September, bringing torrential rains and high winds.  Most typhoons, however, are in August and September.  A typhoon affects Sinuiju about once every 2 years.

7.15.8.5. Temperature.  Average highs range from 67F (19C) in May to 82F (28C) in August.  Extremes reach 97F (36C) during August.  Average lows range from 52F (11C) in May to 69F (21C) in July and August.  Extreme lows fall to 37F (3C) in May.  Relative humidity averages 90-93 percent in the morning from July to September.  Afternoon humidity is 55-74 percent.

7.15.8.6. Hazards.  Tropical storms are possible from late June through September, but they affect North Korea mostly in August and September.  Storms travel from the south or southwest through the West Sea and curve northeastward or eastward across the Korean peninsula.  There is a 30 percent probability that Sinuiju will be affected by a tropical storm or typhoon in any given year.  Typhoons have usually weakened by the time they reach North Korea, but they are still capable of causing heavy precipitation.

7.15.9. Fall (October).

The Pacific high migrates south.  Cooling of the Asian landmass causes the Asian or Siberian high to re-develop.  The Polar front moves south of Sinuiju with cooling temperatures and lowering relative humidity.

7.15.9.1. Sky Cover.  Cloudiness decreases during October.  By month's end, skies are mostly clear.  Skies are clear about 45 percent of the time, overcast about 26 percent of the time.

7.15.9.2. Visibility.  Visibility is good most of the time except for the early morning.  Fog occurs on 13 days of the month, usually from 06L-12L.  Visibility in fog is usually 2-3 miles (3,200-4,800 meters).

7.15.9.3. Winds.  Local topography continues to control local winds, which are northeasterly at 5 knots (2-3 m/s) at night and in the morning and light southerly in the afternoon.  Maximum speeds only reach 20 knots with the first of the Siberian outbreaks.

7.15.9.4. Precipitation.  Monthly precipitation of 2.1 inches (53 mm) is about half what it was in September.  It falls on 7 days a month, mostly during the first half.  Most precipitation is rain or drizzle, but snow can fall towards the end of the month.  Thunderstorms average 1 per month.

7.15.9.5. Temperature.  As the Asiatic high strengthens, temperatures drop, ranging from 83F (28C) to 25F (-4C).  The average high is 61F (16C); the average low, 44F (7C).  Relative humidity averages 79 percent in the morning and 50 percent in the afternoon.

7.15.9.6. Hazards.  Aircraft icing may occur in towering cumulus and cumulonimbus above the freezing level.  Moderate to severe turbulence may accompany towering cumulus and cumulonimbus.  Prolonged rain events may cause flooding.  The usual hazards with thunderstorms including lightning, strong winds, hail, and heavy rain.

7.16.  north Korea Flying Weather.

Long- and short-term data from 22 stations in north Korea were compared and contrasted.  The data compiled focused on the percent frequency of ceilings below 1,000 feet and/or visibility less than 3 miles (4,800 meters).  The long-term data cover either January 1973-May 1995 or April 1976-May 1995.  (No distinction between the two start dates is made in this study.)  The short-term data was taken from June 1993-May 1995.

Overall, ceiling and visibility conditions for the 2-year period ending May 1995 were somewhat better than for the 20- to 22-year period ending at this time.  With some exceptions in location and time of day, ceiling/visibility conditions below 1,000 feet/3 miles (4,800 meters) appear slightly less often in the short-term data than in the long-term data.  In fact, these conditions did not occur at all during the last 2 years at several locations at several hours of the day; however, long-term climatological data shows that they did occur here at these times during the past 20-22 years.

Although the overall decrease from the long- to the short-term percent frequencies of occurrence is small (less than 5-10 percent), it does indicate a possibly significant trend in improving flying conditions.  Throughout North Korea recently, the hours 06L-12L have been experiencing especially improved conditions over the climatological average.

In general, the highlands experience the most frequent ceiling and visibility conditions below 1,000 feet/3 miles (4,800 meters), and a few locations report more occurrences during the short-term period than the long-term (in contrast to most of the data).  Samjiyon (elevation 4,545 feet (1,386 meters); block station 470050; 41°41'N, 128°19'E) displays marked increases from the long-term to the short-term averages in January, March, and May at all hours.  The greatest increases for all months generally occur from early to mid-morning.  Chunggang (elevation 1,090 feet (332 meters); block station 470140; 41°47'N, 126°53'E) experiences the worst flying conditions of all stations for both periods studied; although ceiling and visibility generally improved during the past 2 years, from mid-afternoon of one day to early morning of the next, percent frequencies increased for the 2-year period ending May 1995.

The east coastal plain extends from China to South Korea; most of the stations studied in this area are near sea level.  The northern part of the coast has a higher frequency of less than 1,000 feet/3 miles (4,800 meters) than the southern part, but it also shows the largest decreases in occurrence.  The south usually has ceilings or visibility below 1,000 feet/3 miles (4,800 meters) less than 5-10 percent of the time, so the better conditions in 1993-95 are not as notable here.  Senbong (elevation 9 feet (3 meters); block station 470030; 42°19'N, 130°24'E), near the Chinese border, recently had much fewer frequencies of occurrence of less than 1,000 feet/3 miles (4,800 meters) during the night and morning in August (midnight to noon).  For example, the long-term average is 27 percent at 06L, but the 1993-95 average is 12 percent.  Kimchaek/Songjin (elevation 75 feet (23 meters); block station 470250; 40°40'N, 129°12'E) had much lower frequencies of occurrence from 06L-09L in 1993-1995 than in the long-term average during all months except June.  All other times also show lower frequencies of occurrence, but not as dramatic as in the morning, when the frequencies are 20-40 percent lower.  For example, in July the long-term average is 59 percent at 06L, but the short-term average is only 19 percent.  Each month from July through December shows this trend, but with decreasing frequencies of occurrence.  In November the long-term average is 24 percent, but the short-term only 2 percent.  At Kimchaek, this lower occurrence is probably due to the lower frequency of fog.

Overall, flying weather over the west coastal plain conforms to the pattern stated above:  Conditions generally improve during the 2-year period ending May 1995.  However, at Singye (elevation 328 feet (100 meters); block station 470670; 38°30'N, 126°32'E), the percent frequency of occurrence of ceiling/visibility below 1,000 feet/3 miles (4,800 meters) increases from the climatological average to the short-term in nearly all months at nearly all hours.  This difference is especially noteworthy between 00L-09L throughout the year.

It should be noted that May and June 1950 flying weather was considerably better than the long-term average.

CHAPTER 8 Operational Impacts Climatology for the Korean Peninsula

8.1.  January.

8.1.1. General. 

Clear skies, good visibility, little precipitation, and low temperatures dominate the winter season in Korea.  However, the passage of strong migratory weather fronts can break up this weather regime producing strong winds, light precipitation and clouds.

8.1.2. Air Operations.

- Cloud bases average 2,500-3,000 feet, cloud tops average 6,000 feet.


-- Produces IFR conditions in mountains.

- Visibility frequently becomes restricted by smoke and haze 2-3 days after frontal passage.


-- Slant range visibility low in populated areas due to haze and smoke.


-- Slant range visibility range from 1-3 miles (1600 – 4800 meters).

- Precipitation or fog can cause moderate-severe degradation of electro-optical systems.

- Clear air and mountain wave turbulence likely near high terrain.


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating.


-- Severe turbulence can be associated with low-level winds > 25 knots in mountains, and 

thunderstorms.

- Light or occasional moderate turbulence occurs with mountain/valley breezes.

- Icing frequencies decrease during the winter months.


-- Icing will restrict or even terminate air operations.

8.1.3. Ground Operations.

- Mean maximum/minimum temperatures:

 
-- North 15-20/-5 to -20 degrees Fahrenheit. (north Korea)


-- Central 25-32/5-15 degrees Fahrenheit. (DMZ Area)


-- South 35-45/25-30 degrees Fahrenheit. (ROK)

- Wind chill temperatures produce dangerous conditions for exposed flesh.

- Relative humidity averages 60-75 percent.

- Mean precipitation, 0.5 to 1 inch.


-- Precipitation or fog can cause moderate-severe degradation of electro-optical systems.


-- Heavy snow cover in the highlands could impede cross country and on-road movement.

- Snowfall occurs 10-15 days north, 2-10 days south.


-- Snow storms can reduce visibilities to near zero.


-- Snow cover averages 15-20 days north, < 10 days south.

- Frost can produce slippery surfaces increasing the probability of accidents to troops and equipment.

8.1.4. Sea Operations.

- Sea surface temperature 30 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near Southern Korea.

-- Sea survival time approximately 15 to 45 minutes near Unggi and 3 hours in the Tsushima current.

-- Average wave heights in the West Sea are 1.3 meters, with a maximum of 5 meters

-- Average wave heights in the East Sea are 1.5 meters, with a maximum of 5 meters

8.2.  February.

8.2.1. General.

Clear skies, good visibility, little precipitation, and low temperatures dominate the winter season in Korea.  However, the passage of strong migratory weather fronts can break up this weather regime producing strong winds light precipitation and clouds.

8.2.2. Air Operations.

- Cloud bases average 2,500-3,000 feet, cloud tops average 6,000 feet.

- Northeasterly flow following polar outbreaks causes low clouds over East Coast land areas.


-- Produces IFR conditions in mountains.

- Visibility frequently becomes restricted by smoke and haze 2-3 days after frontal passage.


-- Slant range visibility low in populated areas due to haze and smoke.


-- Slant range visibility from 1-3 miles (1,600 - 4,800 meters).

- Precipitation or fog can cause moderate-severe degradation of electro-optical systems.

- Clear air and mountain wave turbulence likely near high terrain.


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating.

-- Severe turbulence can be associated with low-level winds > 25 knots in mountains, and thunderstorms.

- Light or occasional moderate turbulence occurs with mountain/valley breezes.

- Icing frequencies decrease during the winter months.

-- Icing will restrict or even terminate air operations.

8.2.3. Ground Operations.

- Mean maximum/minimum temperatures:

 
-- North 15-20 degrees Fahrenheit/-5 to -20 degrees Fahrenheit. (north Korea)


-- Central 25-32 degrees Fahrenheit /5-15 degrees Fahrenheit. (DMZ Area)


-- South 35-45 degrees Fahrenheit /25-30 degrees Fahrenheit. (ROK)

- Extreme wind-chill -85 degrees Fahrenheit north to -40 degrees Fahrenheit south.

- Wind chill temperatures produce dangerous conditions for exposed flesh.

- Relative humidity averages 60-75 percent.

- Mean precipitation, 0.5 to 1 inch.


-- Precipitation or fog can cause moderate-severe degradation of electro-optical systems.


-- Heavy snow cover in the highlands could impede cross country and on-road movement.

- Snowfall occurs 10-15 days north, 2-10 days south.


-- Snow storms can reduce visibilities to near zero.


-- Snow cover averages 15-20 days north, < 10 days south.

- Frost can produce slippery surfaces increasing the probability of accidents to troops and equipment.

8.2.4. Sea Operations.

- Sea surface temperature 30 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near Southern Korea.

-- Sea survival time approximately 15 to 45 minutes near Unggi and 3 hours in the Tsushima current.

-- Average wave heights in the West Sea are 1.4 meters, with a maximum of 4 meters

-- Average wave heights in the East Sea are 1.4 meters, with a maximum of 5 meters

- Sea ice is rarely sufficiently thick enough to obstruct navigation.


-- Thin ice may occur in ports along the northeast coast of North Korea.

8.3.  March.

8.3.1. General.

Clear skies, good visibility, little precipitation, and low temperatures dominate the winter season in Korea.  However, the passage of strong migratory weather fronts can break up this weather regime, producing strong winds, light precipitation, and clouds.

8.3.2. Air Operations.

- Cloud bases average 2,000 to 4,000 feet, cloud tops average 6,000 to 8,000 feet.

- Northeasterly flow following polar outbreaks causes low clouds over East Coast land areas.


-- Produces IFR conditions in mountains.

- Yellow wind occurs 1 to 2 days a year.

-- Dust is picked up from Gobi Desert (Loess Plateau) by strong winds and dropped across Korea reducing visibility to less than 1 mile (1,600 meters).

- Visibility frequently restricted by smoke and haze 2 to 3 days after frontal passage.


-- Slant range visibility is low in populated areas due to haze and smoke.


-- Slant range visibility from 1-3 miles (1,600 - 4,800 meters).

- Precipitation or fog can cause moderate to severe degradation of electro-optical systems.

- Clear air and mountain wave turbulence likely near high terrain.

-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating.

-- Severe turbulence can be associated with low-level winds greater than 25 kts in mountains, and thunderstorms.

- Light or occasional moderate turbulence occurs with mountain/valley breezes.

- Icing frequency begins to increase with the onset of spring in late March.


-- Icing will restrict or even terminate air operations.


-- Mean freezing level 2,000 to 4,000 feet.

- Thunderstorm days average 1 day per month.

8.3.3. Ground Operations. (North is defined as nK, South as the ROK)

- Mean maximum temperature 35 to 40 degrees Fahrenheit in the north; 50 to 55 degrees Fahrenheit in the south.

- Extreme maximum temperature 60 to 65 degrees Fahrenheit in the north; 75 to 80 degrees Fahrenheit in the south.

- Mean minimum temperature 10 to 15 degrees Fahrenheit in the north; 30 to 35 degrees Fahrenheit in the south.

- Extreme minimum temperature -20 to -25 degrees Fahrenheit in the north; 12 to 17 degrees Fahrenheit    in the south.


- Mean wind-chill -25 degrees Fahrenheit in the Northeast Highlands.

- Wind chill temperatures produce dangerous conditions for exposed flesh.

- Relative humidity averages 60 to 75 percent.

- Mean precipitation 2-4 inches.

-- Precipitation or fog can cause moderate to severe degradation of electro optical systems.


-- Heavy snow cover in the highlands could impede cross country and on-road movement.

- East to west oriented troughs moving out of Southern China will produce heavy snowfall ahead of the trough on the east coast, behind the trough on the west coast.

- Average snowfall occurrence: coastal regions 6 days, inland 1 to 3 days. 


-- Average snow depth 38 to 50 cm on the east coast, 5 to 13 cm on the west coast.


-- Average monthly snowfall is greatest in northern valleys and northeast coast.

- Mean thaw region is south of 36 degrees parallel to include valleys south of 40 degrees parallel 

in beginning of the month.


--Quickly progresses north throughout the month.

- Traction is poor-fair as ground thaws in valleys and riverine areas.

- Average river depth 1 meter, maximum river depth 4 meters along the Han-gang River.


-- Rivers at maximum depth due to thaw of snow and precipitation.

- Frost can produce slippery surfaces increasing the probability of accidents to troops and damage to equipment.

8.3.4. Sea Operations.

- Sea surface temperature 30 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near southern Korea.

- Sea survival time 15 to 45 minutes near Unggi and 3 hours in the Tsushima current.

-- Average wave heights in the West Sea are 1.3 meters, with a maximum of 3.5 meters

-- Average wave heights in the East Sea are 1.2 meters, with a maximum of 5 meters

- Sea ice is rarely sufficiently thick enough to obstruct navigation.

 
-- Thin ice may occur in ports along the northeast coast of North Korea.
8.4.  April.

8.4.1. General.

April marks the beginning of spring.  During this season, an annual maximum of migratory cyclonic storms pass over, or immediately south of Korea, resulting in a rapid alternation of fair and cloudy weather conditions.  

8.4.2. Air Operations.

- Cumulus and stratocumulus cloud bases average 2,000-4,000 feet with average cloud tops 6,000-8,000 feet. 

- Average occurrence of ceilings is 8 days; Southern Korea occasionally has persistent cloudiness. 

- Visibility mainly restricted by smoke near densely populated areas from sunrise to late morning. 


-- Slant range visibility low in populated areas due to haze and dust. 

-- Visibility occasionally restricted by valley fog, which sets up early morning to late morning. 

- Yellow wind occurs an average of 10 times a year. 

-- Dust is picked up from Gobi Desert (Loess Plateau) by strong winds and dropped across Korea reducing visibility to less than 1,600 meters.

- Sea fog occurrence more frequent with the westerly winds. 

- Flight level winds surface to 10,000 feet average westerly 20 knots. 

- Clear air and mountain wave turbulence likely near high terrain. 


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating. 

-- Severe turbulence can be associated with low-level winds greater than 25 knots in mountains. 

- Mean freezing level is 7,000 feet. 

- Icing generally occurs over water and along coast. 

- Average days with thunderstorms is 1 day; maximum tops are 30,000-35,000 feet. 

8.4.3. Ground Operations. (North is defined as nK, South as the ROK)

- Average maximum temperature is 50-60 degrees Fahrenheit north to 60-65 degrees Fahrenheit south. 

- Extreme maximum temperature is 75-80 degrees Fahrenheit north to 80-85 degrees Fahrenheit south. 

- Average minimum temperature is 30-35 degrees Fahrenheit north to 40-45 degrees Fahrenheit south. 

- Extreme minimum is 10-15 degrees Fahrenheit north to 20-30 degrees Fahrenheit south. 

- Average wind is southwesterly 5-10 knots. 

- Average wind-chill is 15 degrees Fahrenheit in Northeast Highlands to 30 degrees Fahrenheit in the south. 

- Extreme wind-chill is -25 degrees Fahrenheit north to -10 degrees Fahrenheit south. 

- Average precipitation: 1.3 inches in the northeast, 6 inches in the south. 


-- Precipitation or fog can cause moderate to severe degradation of electro optical systems. 

- Average snowfall occurrence is 1 day. 


-- Average snow depth is 6-10 inches on the northeast coast. 


-- Heavy snow cover in the highlands could impede cross country and on-road movement. 

- Traction is poor-fair in valleys and riverine areas. 

- Average river depth is 2 meters, maximum river depth is 7 meters along the Han-gang. 


-- Rivers at maximum depth due to thaw of snow and additional precipitation accumulation. 

8.4.4. Sea Operations. 

 - Average wave height frequency: 


-- greater than 8 feet: less than 5 percent. 


-- greater than 12 feet: less than 2 percent. 


-- less than 5 feet: 65-70 percent. 

- Sea surface temperature 38 degrees Fahrenheit near Unggi to 56 degrees Fahrenheit in Tsushima current near Southern Korea. 

- Sea survival time is 30 to 90 minutes off the northeast coast and up to 6 hours off the southeast coast.

-- Average wave heights in the West Sea are 1 meter, with a maximum of 3.5 meters

-- Average wave heights in the East Sea are 1.2 meters, with a maximum of 5 meters

8.5.  May.

8.5.1. General.

May marks the end of the transition between winter monsoon and summer monsoon.    

8.5.2. Air Operations. 

 - Cumulus and stratocumulus cloud bases average 2,000 to 4,000 feet with tops averaging 6,000 to 8,000 feet. 

 - Average occurrence of ceilings less than 10,000 feet is 60 to 70 percent. 

 - Occurrence of ceiling/visibilities below 3000 feet/3 miles: 

 
-- greater than 15 days in heavily populated areas, in mountains, and all of North Korea. 

        
-- less than 15 days in lower elevations, southern coastal regions, and less populated areas. 

 - Visibility mainly restricted by smoke near densely populated areas from sunrise to late morning. 

 - Visibility occasionally restricted by valley fog early morning to late morning. 

 - Yellow Wind 

 -- Dust is picked up from Gobi Desert (Loess Plateau) by strong winds and dropped across East Asia reducing visibility to less than 1 mile. 

        
-- Most common occurrence in the spring. 

-- Average occurrence is 10 events a year. 

- Slant range visibility low in populated areas due to haze and dust. 

- Sea fog occurrence more frequent with westerly winds. 

     
-- Sea fog forms along coastal regions as warm air passes over the relative cool sea surface. 

- Flight level winds surface to 10,000 feet average westerly at 15 knots. 

- Clear air and mountain wave turbulence likely near high terrain. 

-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating. 

        
-- Severe turbulence can be associated with low-level winds greater than 25 knots in the mountains. 

- Mean freezing level is 9,000 feet. 

- Average days with thunderstorms is 2; maximum tops 30,000-35,000 feet. 

8.5.3. Ground Operations. (North is defined as nK, South as the ROK)

- Mean maximum temperature 60 to 70 degrees Fahrenheit north / 70 to 75 degrees Fahrenheit south. 

- Extreme maximum 80 to 85 degrees Fahrenheit north / 91 to 93 degrees Fahrenheit south. 

- Mean minimum 40 to 50 degrees Fahrenheit north / 52 to 58 degrees Fahrenheit south. 

- Extreme minimum 10 to 15 degrees Fahrenheit north / 32 to 37 degrees Fahrenheit south. 

- Average number of days with precipitation ranges from 7 to 9 in the south to 9 to 13 in the north. 

- Mean precipitation is 3 to 5 inches. 

- Average snowfall occurrence: 1 day in northeast mountains. 

- Traction is fair in valleys and riverine areas, poor in rice fields. 

-- By late May, most rice fields are flooded for the preparation of planting. 

8.5.4. Sea Operations.

 - Average wave height frequency: 

 
-- greater than 5 feet: 65 to 70 percent. 

         
-- greater  8 feet: less than 5 percent. 

         
-- greater  12 feet: less than 2 percent. 

- Sea surface temperature 46 degrees Fahrenheit near Unggi to 60 degrees Fahrenheit in Tsushima Current near Southern Korea. 

- Sea survival time 1 to 3 hours off the northeast coast and up to 6 hours off the southeast coast.

-- Average wave heights in the West Sea are .8 meters, with a maximum of 4 meters

-- Average wave heights in the East Sea are 1.1 meters, with a maximum of 4.5 meters

8.6.  June.

8.6.1. General.

June marks the beginning of the summer monsoon.  


8.6.2. Air Operations.

- Cumulus and stratocumulus cloud bases average 1,000-3,300 feet with tops averaging 6,000-8,000 feet.

- Occurrence of ceiling/visibilities below 3000 feet or 3 miles visibility:

-- > 15 days in heavily populated areas, in mountains, and all of North Korea.

-- < 15 days in lower elevations, southern coastal regions, and less populated areas.

- Visibility occasionally restricted by valley fog early morning to late morning.

- Yellow Wind:

-- Dust is picked up from Gobi Desert (Loess Plateau) by strong winds and dropped across East Asia reducing    visibility to < 1 mile.


-- Most common occurrence in the spring.


-- Average occurrence is 10 events a year.

- Slant range visibility low in populated areas due to haze and dust.

- Sea fog occurrence more frequent with westerly winds.


-- Sea fog forms along coastal regions as warm air passes over the relatively cool sea surface.


-- Average winds - west/southwesterly 5-10 knots.

- Flight level winds surface to 10,000 feet average westerly at 15 knots.

- Clear air and mountain wave turbulence likely near high terrain.


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating.


-- Severe turbulence can be associated with low-level winds > 25 knots in mountains.

- Mean freezing level 11,000 feet.


-- Average occurrence of thunderstorms, 1-2 days north; 3-5 days south.

8.6.3. Ground Operations.

- Mean maximum temperature 75-81 degrees Fahrenheit.

- Mean minimum temperature 55-62 degrees Fahrenheit.

- Average of 9-14 days with precipitation.

- Mean precipitation, 4-7 inches.

- Extensive heavy rainfall can cause flooding, mud flows, and landslides.

- Thunderstorms produce hail 10 percent of the time.

- Traction is fair in valleys and riverine areas, poor in rice fields.


-- Rice fields are flooded for the preparation of planting.

- Mean relative humidity 70-80 percent.

8.6.4. Sea Operations.

- Average wave height frequency:

-- < 5 feet: 65-70 percent.


-- > 8 feet: < 5 percent.


-- > 12 feet: < 2 percent.

- Sea surface temperature 54 degrees Fahrenheit near Unggi, 66 degrees Fahrenheit in Tsushima Current   near Southern Korea.

- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast.

-- Average wave heights in the West Sea are .9 meters, with a maximum of 3.5 meters

-- Average wave heights in the East Sea are 1 meter, with a maximum of 5 meters

8.7.  July.

8.7.1. General.

During the summer monsoon the potential for typhoons greatly increases.  Typhoons affect the southern peninsula 1-2 times a year.  The northern portions of the peninsula are affected < 1 time a year.  The areas of greatest impact are:  Cheju-do; winds frequently >65 knots, southwest coast and southeast coasts, 35-50 knots.  The east coast is least affected by tropical storms in the West Sea.  

Typhoons produce torrential rains, low ragged ceilings, and cause severe flooding and landslides.    

8.7.2. Air Operations.

- Cumulus and stratocumulus cloud bases average 1,000-3,300 feet with tops averaging 6,000-8,000 feet

- Occurrence of ceiling/visibilities below 3000 feet or 3 miles visibility:


-- > 15 days in heavily populated areas, in mountains, and all of North Korea


-- < 15 days in lower elevations, southern coastal regions, and less populated areas

- Visibility occasionally restricted by valley fog early morning to late morning

 - Slant range visibility low in populated areas due to haze and dust

- Sea fog occurrence more frequent with westerly winds


-- Sea fog forms along coastal regions as warm air passes over the relatively cool sea surface

- Average winds - west/southwesterly 5-10 knots

- Flight level winds surface to 10,000 feet average westerly at 15 knots    

- Clear air and mountain wave turbulence likely near high terrain


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating


-- Severe turbulence can be associated with low-level winds > 25 knots in mountains 

- Mean freezing level 16,000 feet

8.7.3. Ground Operations. (North is defined as nK, South as the ROK)

- Mean maximum temperature 75-85 degrees Fahrenheit

- Mean minimum temperature 63-73 degrees Fahrenheit

- Average number of days with precipitation: 15-20 south, 13-16 north

- Mean precipitation: 5-7 inches northeast, 10-15 inches south


-- Extensive heavy rainfall can cause flooding, mud flows, and landslides


-- Traction is fair in valleys and riverine areas, and poor in rice fields


-- Rice fields are flooded

- Average occurrence of thunderstorms, 1-2 days north; 3-5 day south.


-- Thunderstorms produce hail 10 percent of the time 

- Mean relative humidity 70-85 percent

8.7.4. Sea Operations.

- Average wave height frequency:


-- < 5 feet: 65-70 percent


-- > 8 feet: < 5 percent


-- > 12 feet: < 2 percent

- Sea surface temperature 64 degrees Fahrenheit near Unggi, 74 degrees Fahrenheit in Tsushima Current near Southern Korea

-- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast. 

-- Average wave heights in the West Sea are 1.1 meters, with a maximum of 2.5 meters

-- Average wave heights in the East Sea are 1 meter, with a maximum of 4.5 meters

8.8.  August.

8.8.1. General.

During the summer monsoon the potential for typhoons greatly increases.  Korea is made up of four climatic regions.  Typhoons affect the southern peninsula 1-2 times a year.  The northern portions of the peninsula are affected < 1 time a year.  The areas of greatest impact are:  Cheju-do; winds frequently >65 knots, southwest coast, 35-50 knots southeast coast, after tropical storm enters the Sea of Japan.  The east coast least affected by tropical storms in West Sea.  Typhoons produce torrential rains, low ragged ceilings, and cause severe flooding and landslides.

8.8.2. Air Operations.

- Cumulus and stratocumulus cloud bases average 1,000-3,300 feet with tops averaging 6,000-8,000 feet.

- Occurrence of ceiling/visibilities below 3000 feet or 3 miles visibility:


-- > 15 days in heavily populated areas, in mountains, and all of North Korea.


-- < 15 days in lower elevations, southern coastal regions, and less populated areas.

- Visibility restricted by valley fog occasionally early morning to late morning.

- Slant range visibility low in populated areas due to haze and dust.

- Sea fog occurrence more frequent with the westerly winds.


-- Sea fog forms along coastal regions as warm air passes over the relatively cooler sea surface.

- Average winds - west/southwesterly 5-10 knots.

- Flight level winds surface to 10,000 feet average westerly 15 knots.

- Clear air and mountain wave turbulence likely near high terrain.


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating.


-- Severe turbulence can be associated with low-level winds > 25 knots in mountains.

- Mean freezing level 16,000 feet.

8.8.3. Ground Operations. (North is defined as nK, South as the ROK)

- Mean maximum temperature; 76-83 degrees Fahrenheit north, 83-88 degrees Fahrenheit south.

- Mean minimum temperature; 65-73 degrees Fahrenheit.

- Average number of days with precipitation, 12-16 days.

- Mean precipitation; 6-8 inches in northeast, 7-11 inches in the south.

- Extensive heavy rainfall can cause flooding, mud flows, and landslides.

- Average occurrence of thunderstorms, 2-3 days.

- Thunderstorms produce hail 10 percent of the time.

- Traction is fair in valleys and riverine areas, and poor in rice fields.


-- Rice fields are flooded.

- Mean relative humidity; 85-90 percent during the evening-night, 75-85 percent during the day.

8.8.4. Sea Operations.

 - Average wave height frequency:

-- > 8 feet: < 5 percent.


-- > 12 feet: < 2 percent.


-- < 5 feet: 65-70 percent.

- Sea surface temperature; 71 degrees Fahrenheit near Unggi, 78 degrees Fahrenheit in Tsushima current near 

  Southern Korea.

- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast.

-- Average wave heights in the West Sea are 1 meter, with a maximum of 3.5 meters

-- Average wave heights in the East Sea are 1 meter, with a maximum of 5 meters

8.9.  September.

8.9.1. General.

During the summer monsoon the potential for typhoons greatly increases.  Typhoons affect the southern peninsula 1-2 times a year.  The northern portions of the peninsula are affected < 1 time a year.  The areas of greatest impact are:  Cheju-do; winds frequently >65 knots, southwest coast, 35-50 knots southeast coast, after tropical storm enters the Sea of Japan.  The east coast least affected by tropical storms in West Sea.  Typhoons produce torrential rains, low ragged ceilings, and cause severe flooding and landslides.

8.9.2. Air Operations.

- Cumulus and stratocumulus cloud bases average 1,000-3,300 feet with tops averaging 6,000- 8,000 feet.

- Occurrence of ceiling/visibilities below 3000/3:


-- > 15 days in heavily populated areas, in mountains, and all of North Korea.


-- < 15 days in lower elevations, southern coastal regions, and less populated areas.

- Visibility restricted by valley fog occasionally early morning to late morning.

- Slant range visibility low in populated areas due to haze and dust.

- Sea fog occurrence more frequent with the westerly winds.


-- Sea fog forms along coastal regions as warm air passes over the relatively cooler sea surface.


-- Average winds - west/southwesterly 5-10 knots.

- Flight level winds surface to 10,000 feet average westerly 15 knots.

- Clear air and mountain wave turbulence likely near high terrain.


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating.


-- Severe turbulence can be associated with low-level winds > 25 knots in mountains.

- Mean freezing level 11,000 feet.

- Average occurrence of thunderstorms, 3 days.

8.9.3. Ground Operations. (North is defined as nK, South as the ROK)

- Mean maximum temperature; 71-75 degrees Fahrenheit north, 75-80 degrees Fahrenheit south.

- Mean minimum temperature; 55-60 degrees Fahrenheit north, 60-65 degrees Fahrenheit south.

- Average number of days with precipitation, 8-12 days.

- Mean precipitation; 2-4 inches in northeast, 6-9 inches in the south.


-- Extensive heavy rainfall can cause flooding, mud flows, and landslides.

- Thunderstorms produce hail 10 percent of the time.

- Traction is fair in valleys and riverine areas, and poor in rice fields.

- Mean relative humidity; 80-90 percent during the evening-night, 65-75 percent during the day.

8.9.4. Sea Operations.

 - Average wave height frequency:


-- > 8 feet: < 5 percent.


-- > 12 feet: < 2 percent.


-- < 5 feet: 65-70 percent.

- Sea surface temperature; 66 degrees Fahrenheit near Unggi, 76 degrees Fahrenheit in Tsushima current near Southern Korea.

-- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast.

-- Average wave heights in the West Sea are 1.1 meters, with a maximum of 4.5 meters

-- Average wave heights in the East Sea are 1.1 meters, with a maximum of 4 meters

8.10.  October.

8.10.1. General.

The typhoon season ends for Korea as the main track is south of the peninsula.  The winter season rapidly advances as the polar front progresses southward.

8.10.2. Air Operations.

- Cloud bases average 2,500-3,000 feet, tops averaging 6,000-8,000 feet

-- Produces IFR conditions in mountains

- Visibility frequently restricted by valley fog, smoke, and haze early through late morning


-- Slant range visibility low in populated areas due to haze and smoke


-- Slant range visibility from 1-3 miles (1,600 - 4,800 meters) in morning due to fog, to 6-7 miles in afternoon

- Precipitation or fog can cause moderate-severe degradation of electro-optical systems

- Thunderstorms occur 1-2 day a month;  seldom severe, tops 40,000 feet


-- Lightning strikes can cause structural damage and electrical system failure


-- Hail one-half-inch or larger in diameter causes significant aircraft damage

- Clear air and mountain wave turbulence likely near high terrain


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating


-- Severe turbulence is associated with:  low-level winds > 25 knots in mountains, and 


    thunderstorms

- Light or occasional moderate turbulence occurs with mountain/valley breezes

- Conditions for icing is most hazardous during late autumn


-- Icing will restrict or even terminate air operations


-- Mean freezing level 7,000-9,000 feet.

8.10.3. Ground Operations.

- Mean maximum/minimum temperatures 65-70 degrees Fahrenheit/45-50 degrees Fahrenheit


-- Temperatures less than 32 degrees Fahrenheit occur in NE and NW mountains

- Relative humidity averages 70-80 percent

- Mean precipitation, 1-2 inches


-- Heavy periods of precipitation will produce flash floods in mountain valleys, and muddy


   conditions, reducing trafficability


-- Precipitation causes biological agents to become diluted and land mines to lose their


   effectiveness


-- Precipitation or fog can cause moderate-severe degradation of electro-optical systems

- Snowfall occurs 1-5 days in late October in mountains


-- Snow storms can reduce visibilities to near zero

- Frost can produce slippery surfaces increasing the probability of accidents to troops and equipment

8.10.4. Sea Operations.

- Sea surface temperature 63 degrees Fahrenheit near Unggi, 68 degrees Fahrenheit in Tsushima Current  near Southern Korea

-- Sea survival time 1-6 hours off the northeast coast near Unggi and 2-40 hours off the southeast coast.

-- Average wave heights in the West Sea are 1.1 meters, with a maximum of 4 meters

-- Average wave heights in the East Sea are 1.2 meters, with a maximum of 5 meters

8.11.  November.

8.11.1. General.

The winter season rapidly advances as the polar front continues to progresses southward.

8.11.2. Air Operations.

- Cloud bases average 2,500-3,000 feet, tops average 6,000-8,000 feet


-- Produces IFR conditions in mountains

- Visibility frequently restricted by valley fog, smoke, and haze early through late morning


-- Slant range visibility low in populated areas due to haze and smoke


-- Slant range visibility from 1-3 miles (1,600 - 4,800 meters) in morning due to fog, to 6-7 miles in afternoon

- Precipitation or fog can cause moderate-severe degradation of electro-optical systems

- Thunderstorms occur 1 day a month;  seldom severe, tops 30,000 feet


-- Lightning strikes can cause structural damage and electrical system failure


-- Hail one-half-inch or larger in diameter causes significant aircraft damage

- Clear air and mountain wave turbulence likely near high terrain


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating

-- Severe turbulence can be associated with low-level winds > 25 knots in mountains, and thunderstorms 

- Light or occasional moderate turbulence occurs with mountain/valley breezes

- Icing frequencies decrease during the winter months


-- Icing will restrict or even terminate air operations


-- Mean freezing level is 3,000-5,000 feet.

8.11.3. Ground Operations.

- Mean maximum/minimum temperatures 50-35 degrees Fahrenheit/45-20 degrees Fahrenheit


-- Temperatures progressively decrease throughout the month


-- Temperatures less than 32 degrees Fahrenheit occur 15-20 days in NE and NW regions

- Wind chill temperatures produce uncomfortable conditions during evenings through mornings.

- Relative humidity averages 60-75 percent

- Mean precipitation, 1-2 inches

-- Heavy periods of precipitation will produce flash floods in mountain valleys, and muddy conditions, reducing trafficability

-- Precipitation causes biological agents to become diluted and land mines to lose their effectiveness

-- Precipitation or fog can cause moderate-severe degradation of electro-optical systems

- Snowfall occurs 1-5 days


-- Snow storms can reduce visibilities to near zero

- Frost can produce slippery surfaces increasing the probability of accidents to troops and equipment

8.11.4. Sea Operations.

- Sea surface temperature 52 degrees Fahrenheit near Unggi, 62 degrees Fahrenheit in Tsushima Current near Southern Korea

-- Sea survival time approximately 1 to 6 hours.

-- Average wave heights in the West Sea are 1.2 meters, with a maximum of 4 meters

-- Average wave heights in the East Sea are 1.3 meters, with a maximum of 5 meters

8.12.  December.

8.12.1. General.

The winter season in Korea is dominated by clear skies, good visibility, little precipitation, and low temperatures.  However, the passage of strong migratory weather fronts can break up this weather regime producing strong winds light precipitation and clouds.

8.12.2. Air Operations.

- Cloud bases average 2,500-3,000 feet, tops average 6,000-8,000 feet.


-- Produces IFR conditions in mountains.

- Visibility frequently becomes restricted by smoke and haze 2-3 days after frontal passage.


-- Slant range visibility low in populated areas due to haze and smoke.


-- Slant range visibility from 1-3 miles (1,600 - 4,800 meters).

- Precipitation or fog can cause moderate-severe degradation of electro-optical systems.

- Clear air and mountain wave turbulence likely near high terrain.


-- Turbulence ranges from light to extreme based on terrain, wind speed, and surface heating.

-- Severe turbulence can be associated with low-level winds > 25 knots in mountains, and thunderstorms .

- Light or occasional moderate turbulence occurs with mountain/valley breezes.

- Icing frequencies decrease during the winter months.


-- Icing will restrict or even terminate air operations.


-- Mean freezing level is near the surface

8.12.3. Ground Operations.

- Mean maximum/minimum temperatures:


-- North 20-30/5-15 degrees Fahrenheit. (north Korea)


-- Central 30-40/15-25 degrees Fahrenheit. (DMZ Area)


-- South 40-50/25-35 degrees Fahrenheit. (ROK)

- Wind chill temperatures produce uncomfortable conditions.

- Relative humidity averages 60-75 percent.

- Mean precipitation, 1-2 inches.


-- Precipitation will produce muddy conditions, reducing trafficability.


-- Precipitation causes biological agents to become diluted and land mines to lose their effectiveness.


-- Precipitation or fog can cause moderate-severe degradation of electro-optical systems.

- Snowfall occurs 10-15 days north, 2-10 days south.


-- Snow storms can reduce visibilities to near zero.


-- Snow cover averages 10-15 days north, < 6 days south.

- Frost can produce slippery surfaces increasing the probability of accidents to troops and equipment.

8.12.4. Sea Operations.

- Sea surface temperature 40 degrees Fahrenheit near Unggi, 50 degrees Fahrenheit in Tsushima Current near Southern Korea.

-- Sea survival time approximately 1 to 3 hours near Unggi and 1 to 6 hours in the Tsushima Current.

-- Average wave heights in the West Sea are 1.2 meters, with a maximum of 4.5 meters

-- Average wave heights in the East Sea are 1.5 meters, with a maximum of 5 meters

CHAPTER 9 Conversion Tables and Reference Charts

9.1.  Temperature Conversion.


    

SYMBOL 176 \f "Symbol"F        SYMBOL 176 \f "Symbol"C       
  SYMBOL 176 \f "Symbol"F         SYMBOL 176 \f "Symbol"C           
  SYMBOL 176 \f "Symbol"F        SYMBOL 176 \f "Symbol"C

 

    128.3    130.0  54       65.3     67.0  19           2.4      4.1  -16

    126.5    128.2  53       63.5     65.2  18           0.6      2.3  -17

    124.7    126.4  52       61.7     63.4  17          -1.2      0.5  -18

    122.9    124.6  51       59.9     61.6  16          -3.0     -1.3  -19

    121.1    122.8  50       58.1     59.8  15          -4.8     -3.1  -20

    119.3    121.9  49       56.3     58.0  14          -6.6     -4.9  -21

    117.5    119.2  48       54.5     56.2  13          -8.4     -6.7  -22

    115.7    117.4  47       52.7     54.4  12         -10.2     -8.5  -23

    113.9    115.6  46       50.9     52.6  11         -12.0    -10.3  -24

    112.1    113.8  45       49.1     50.8  10         -13.8    -12.1  -25

    110.3    112.0  44       47.3     49.0   9         -15.6    -13.8  -26

    108.5    110.2  43       45.5     47.2   8         -17.4    -15.7  -27

    106.7    108.4  42       43.7     45.4   7         -19.2    -17.5  -28

    104.9    106.6  41       41.9     43.6   6         -21.0    -19.3  -29

    103.1    104.8  40       40.1     41.8   5         -22.8    -21.1  -30

    101.3    103.0  39       38.3     40.0   4         -24.6    -22.9  -31

     99.5    101.2  38       36.3     38.2   3         -26.4    -24.7  -32

     97.7     99.4  37       34.7     36.2   2         -28.2    -26.5  -33

     95.9     97.6  36       32.9     34.6   1         -30.0    -28.3  -34

     94.1     95.8  35       31.2     32.8   0         -31.8    -30.1  -35

     92.3     94.0  34       29.4     31.1  -1         -33.6    -31.9  -36

     90.5     92.2  33       27.6     29.3  -2         -35.4    -33.7  -37

     88.7     90.4  32       25.8     27.5  -3         -37.2    -35.5  -38

     86.9     88.6  31       24.0     25.7  -4         -39.0    -37.3  -39

     85.1     86.8  30       22.2     23.9  -5         -40.8    -39.1  -40

     83.3     85.0  29       20.4     22.1  -6         -42.6    -40.9  -41

     81.5     83.2  28       18.6     20.3  -7         -44.4    -42.7  -42

     79.7     81.4  27       16.8     18.5  -8         -46.2    -44.5  -43

     77.9     79.6  26       15.0     16.7  -9         -48.0    -46.3  -44

     76.1     77.8  25       13.2     14.9 -10         -49.8    -48.1  -45

     74.3     76.0  24       11.4     13.1 -11

     72.5     74.2  23        9.6     11.3 -12

     70.7     72.4  22        7.8      9.5 -13

     68.9     70.6  21        6.0      7.7 -14

     67.1     68.8  20        4.2      5.9 -15

Table 9.1. Temperature Conversion (From Fahrenheit to Celsius)

9.2.  Altimeter Setting Conversion.







Millibars

	Inches(Hg)
	0.00
	0.01
	0.02
	0.03
	0.04
	0.05
	0.06
	0.07
	0.08
	0.09

	
	
	
	
	
	
	
	
	
	
	

	28.0
	948.2
	948.5
	948.9
	949.2
	949.5
	949.9
	950.2
	950.6
	950.9
	951.2

	28.1
	951.6
	951.9
	952.3
	952.6
	952.9
	953.3
	953.6
	953.9
	954.3
	954.6

	28.2
	955.0
	955.3
	955.6
	956.0
	956.3
	956.7
	957.0
	957.3
	957.7
	958.0

	28.3
	958.3
	958.7
	959.0
	959.4
	959.7
	960.0
	960.4
	960.7
	961.1
	961.4

	28.4
	961.7
	962.1
	962.4
	962.8
	963.1
	963.4
	963.8
	964.1
	964.4
	964.8

	
	
	
	
	
	
	
	
	
	
	

	28.5
	965.1
	965.5
	965.8
	966.1
	966.5
	966.8
	967.2
	967.5
	967.8
	968.2

	28.6
	968.5
	968.8
	969.2
	969.5
	969.9
	970.2
	970.5
	970.9
	971.2
	971.6

	28.7
	971.9
	972.2
	972.6
	972.9
	973.2
	973.6
	973.9
	974.3
	974.6
	974.9

	28.8
	975.3
	975.6
	976.0
	976.3
	976.6
	977.0
	977.3
	977.7
	978.0
	978.3

	28.9
	978.7
	979.0
	979.3
	979.7
	980.0
	980.4
	980.7
	981.0
	981.4
	981.7

	
	
	
	
	
	
	
	
	
	
	

	29.0
	982.1
	982.4
	982.7
	983.1
	983.4
	983.7
	984.1
	984.4
	984.8
	985.1

	29.1
	985.4
	985.8
	986.1
	986.5
	986.8
	987.1
	987.5
	987.8
	988.2
	988.5

	29.2
	988.8
	989.2
	989.5
	989.8
	990.2
	990.5
	990.9
	991.2
	991.5
	991.9

	29.3
	992.2
	992.6
	992.9
	993.2
	993.6
	993.9
	994.2
	994.6
	994.9
	995.3

	29.4
	995.6
	995.9
	996.3
	996.6
	997.0
	997.3
	997.6
	998.0
	998.3
	998.6

	
	
	
	
	
	
	
	
	
	
	

	29.5
	999.0
	999.3
	999.7
	1000.0
	1000.4
	1000.7
	1001.0
	1001.4
	1001.7
	1002.0

	29.6
	1002.4
	1002.7
	1003.1
	1003.4
	1003.7
	1004.1
	1004.4
	1004.7
	1005.1
	1005.4

	29.7
	1005.8
	1006.1
	1006.4
	1006.8
	1007.1
	1007.5
	1007.8
	1008.1
	1008.5
	1008.8

	29.8
	1009.1
	1009.5
	1009.8
	1010.2
	1010.5
	1010.8
	1011.2
	1011.5
	1011.9
	1012.2

	29.9
	1012.5
	1012.9
	1013.2
	1013.5
	1013.9
	1014.2
	1014.6
	1014.9
	1015.2
	1015.6

	
	
	
	
	
	
	
	
	
	
	

	30.0
	1015.9
	1016.3
	1016.6
	1016.9
	1017.3
	1017.6
	1018.0
	1018.3
	1018.6
	1019.0

	30.1
	1019.3
	1019.6
	1020.0
	1020.3
	1020.7
	1021.0
	1021.3
	1021.7
	1022.0
	1022.4

	30.2
	1022.7
	1023.0
	1023.4
	1023.7
	1024.0
	1024.4
	1024.7
	1025.1
	1025.4
	1025.7

	30.3
	1026.1
	1026.4
	1026.7
	1027.1
	1027.4
	1027.8
	1028.1
	1028.4
	1028.8
	1029.1

	30.4
	1029.5
	1029.8
	1030.1
	1030.5
	1030.8
	1031.2
	1031.5
	1031.8
	1032.2
	1032.5

	
	
	
	
	
	
	
	
	
	
	

	30.5
	1032.9
	1033.2
	1033.5
	1033.9
	1034.2
	1034.5
	1034.9
	1035.2
	1035.5
	1035.9

	30.6
	1036.2
	1036.6
	1036.9
	1037.3
	1037.6
	1037.9
	1038.3
	1038.6
	1038.9
	1039.2

	30.7
	1039.6
	1040.0
	1040.3
	1040.6
	1041.0
	1041.3
	1041.7
	1042.0
	1042.3
	1042.7

	30.8
	1043.0
	1043.3
	1043.7
	1044.0
	1044.4
	1044.7
	1045.0
	1045.4
	1045.7
	1046.1

	30.9
	1046.4
	1046.7
	1047.1
	1047.4
	1047.8
	1048.1
	1048.4
	1048.8
	1049.1
	1049.5



Table 9.2.  Altimeter Setting Conversion (From Inches of Mercury to Millibars)

NOTE:  When provided for use by international aviators, the altimeter setting is rounded down to the nearest whole millibars, e.g., 2914 inches=986.8mb, rounded down to 986mb.

9.3.  Rainfall Conversion.
	Millimeters (mm)
	Inches (in)
	Millimeters (mm)
	Inches (in)

	6.4
	¼
	133.4
	5 ¼ 

	12.7
	½
	139.7
	5 ½

	19.1
	¾
	146.1
	5 ¾

	25.4
	1
	152.4
	6

	31.8
	1 ¼
	158.8
	6 ¼

	38.1
	1 ½
	165.1
	6 ½

	44.5
	1 ¾
	171.5
	6 ¾

	50.8
	2
	177.8
	7

	57.2
	2 ¼
	184.2
	7 ¼

	63.5
	2 ½
	190.5
	7 ½

	69.9
	2 ¾
	196.9
	7 ¾

	76.2
	3
	203.2
	8

	82.6
	3 ¼
	209.6
	8 ¼

	88.9
	3 ½
	215.9
	8 ½

	95.3
	3 ¾
	222.3
	8 ¾

	101.6
	4
	228.6
	9

	108.0
	4 ¼
	235.0
	9 ¼

	114.3
	4 ½ 
	241.3
	9 ½

	120.7
	4 ¾ 
	247.7
	9 ¾

	127.0
	5
	254.0
	10


Table 9.3.  Rainfall Amount Conversion (millimeters to inches)

9.4. Visibility Conversion. 
	Meters (m)
	Statute Miles (mi)
	Meters (m)
	Statute Miles (mi)

	9999
	7
	2000
	1 1/4

	9000
	6
	1800
	1 1/8

	8000
	5
	1600
	1

	6000
	4
	1400
	7/8

	4800
	3
	1200
	3/4

	4400
	2 3/4
	1000
	5/8

	4000
	2 1/2
	800
	1/2

	3600
	2 1/4
	600
	3/8

	3200
	2
	500
	5/16

	3000
	1 7/8
	400
	1/4

	2800
	1 ¾
	300
	3/16

	2600
	1 5/8
	200
	1/8

	2400
	1 1/2
	100
	1/16

	2200
	1 3/8
	000
	0


Table 9.4.  Visibility Conversion (meters to statute miles)

9.5.  Wind Speed Conversion.
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Table 9.5.  Wind Speed Conversions

9.6. Pressure Altitude Conversion.


Table 9.6.  Pressure Altitude Conversion

9.7. Conversion Factors and Constants.
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9.8. Time Zone Conversion.

	Korea

Japan
	Hawaii
	PST
	MST
	CST
	EST
	GMT
	Germany
	Taiwan

	(I)
	(W)
	(U)
	(T)
	(S)
	(R)
	(Z)
	(A)
	(H)

	
	
	
	
	
	
	
	
	

	0100
	0600
	0800
	0900
	1000
	1100
	1600
	1700
	2400

	0200
	0700
	0900
	1000
	1100
	1200
	1700
	1800
	0100

	0300
	0800
	1000
	1100
	1200
	1300
	1800
	1900
	0200

	0400
	0900
	1100
	1200
	1300
	1400
	1900
	2000
	0300

	0500
	1000
	1200
	1300
	1400
	1500
	2000
	2100
	0400

	0600
	1100
	1300
	1400
	1500
	1600
	2100
	2200
	0500

	0700
	1200
	1400
	1500
	1600
	1700
	2200
	2300
	0600

	0800
	1300
	1500
	1600
	1700
	1800
	2300
	2400
	0700

	0900
	1400
	1600
	1700
	1800
	1900
	2400
	0100
	0800

	1000
	1500
	1700
	1800
	1900
	2000
	0100
	0200
	0900

	1100
	1600
	1800
	1900
	2000
	2100
	0200
	0300
	1000

	1200
	1700
	1900
	2000
	2100
	2200
	0300
	0400
	1100

	1300
	1800
	2000
	2100
	2200
	2300
	0400
	0500
	1200

	1400
	1900
	2100
	2200
	2300
	2400
	0500
	0600
	1300

	1500
	2000
	2200
	2300
	2400
	0100
	0600
	0700
	1400

	1600
	2100
	2300
	2400
	0100
	0200
	0700
	0800
	1500

	1700
	2200
	2400
	0100
	0200
	0300
	0800
	0900
	1600

	1800
	2300
	0100
	0200
	0300
	0400
	0900
	1000
	1700

	1900
	2400
	0200
	0300
	0400
	0500
	1000
	1100
	1800

	2000
	0100
	0300
	0400
	0500
	0600
	1100
	1200
	1900

	2100
	0200
	0400
	0500
	0600
	0700
	1200
	1300
	2000

	2200
	0300
	0500
	0600
	0700
	0800
	1300
	1400
	2100

	2300
	0400
	0600
	0700
	0800
	0900
	1400
	1500
	2200

	2400
	0500
	0700
	0800
	0900
	1000
	1500
	1600
	2300


Previous day indicated by shading.

Note:  When CONUS is on daylight savings time (April to October) add one hour to times shown under PST, MST, CST, and EST.  The ROK does not use daylight savings time.

Table 9.8.  Time Zone Conversion

9.9.  Crosswind Charts for Select Locations.

9.9.1. Cross Wind Data for Osan (US/KOR AFB), South Korea. 

Dir/Kt 5   10
 15   20   25   30   35   40   45   50   55   60   65   70   75

10    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

20    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

30    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

40    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

50    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

60    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

70    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

80    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

------------------------------------------------------------------------------

90    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

100    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

110    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

120    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

130    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

140    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

150    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

160    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

------------------------------------------------------------------------------

170    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

180    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

------------------------------------------------------------------------------

190    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

200    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

210    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

220    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

230    2    5    7   10   12   15   17   20   22   25   27   30   32   35   37

240    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

250    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

260    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

------------------------------------------------------------------------------

270    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

280    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

290    3    5    8   10   13   15   18   20   23   25   28   30   33   35   38

300    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

310    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

320    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

330    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

340    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

------------------------------------------------------------------------------

350    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

360    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

-----------------------------------------------------------------------------

Table 9.9.1. Crosswind Chart for Runway 08/26 Osan AB

(Source:  Master Station Library V.16.1.0.5 April 1996)

9.9.2. Cross Wind Data for Kunsan (US/KOR AFB), South Korea.

Dir/Kt 5   10
 15   20   25   30   35   40   45   50   55   60   65   70   75

10    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

20    2    5    7   10   12   15   17   20   22   25   27   30   32   35   37

------------------------------------------------------------------------------

30    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

40    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

50    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

60    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

70    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

80    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

------------------------------------------------------------------------------

90    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

100    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

110    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

120    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

130    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

140    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

------------------------------------------------------------------------------

150    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

160    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

170    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

180    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

190    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

200    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

------------------------------------------------------------------------------

210    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

220    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

230    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

240    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

250    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

260    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

------------------------------------------------------------------------------

270    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

280    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

290    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

300    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

310    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

320    2    5    7   10   12   15   17   20   22   25   27   30   32   35   37

------------------------------------------------------------------------------

330    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

340    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

350    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

360    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

Table 9.9.2. Crosswind Chart for Runway 17/35 Kunsan AB

(Source:  Master Station Library V.16.1.0.5 April 1996)

9.9.3. Cross Wind Data for Suwon (US/KOR AFB), South Korea. 

Dir/Kt 5   10
 15   20   25   30   35   40   45   50   55   60   65   70   75

10    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

20    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

30    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

40    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

50    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

60    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

------------------------------------------------------------------------------

70    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

80    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

90    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

100    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

110    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

120    3    5    8   10   13   15   18   20   23   25   28   30   33   35   38

------------------------------------------------------------------------------

130    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

140    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

150    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

160    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

170    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

180    2    5    7   10   12   15   17   20   22   25   27   30   32   35   37

------------------------------------------------------------------------------

190    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

200    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

210    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

220    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

230    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

240    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

------------------------------------------------------------------------------

250    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

260    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

------------------------------------------------------------------------------

270    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

280    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

------------------------------------------------------------------------------

290    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

300    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

------------------------------------------------------------------------------

310    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

320    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

330    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

340    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

------------------------------------------------------------------------------

350    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

360    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

------------------------------------------------------------------------------

Table 9.9.3. Crosswind Chart for Runway 33/15 Suwon AB

(Source:  Master Station Library V.16.1.0.5 April 1996)

9.9.4. Cross Wind Data for Camp Humphreys (US/KOR AFB), South Korea.  

Dir/Kt 5   10
 15   20   25   30   35   40   45   50   55   60   65   70   75

10    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

20    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

30    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

40    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

------------------------------------------------------------------------------

50    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

60    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

------------------------------------------------------------------------------

70    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

80    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

90    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

100    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

110    3    5    8   10   13   15   18   20   23   25   28   30   33   35   38

120    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

130    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

140    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

------------------------------------------------------------------------------

150    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

160    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

170    2    5    7   10   12   15   17   20   22   25   27   30   32   35   37

180    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

190    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

200    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

210    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

220    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

------------------------------------------------------------------------------

230    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75

240    5   10   15   20   25   30   34   39   44   49   54   59   64   69   74

------------------------------------------------------------------------------

250    5    9   14   19   23   28   33   38   42   47   52   56   61   66   70

260    4    9   13   17   22   26   30   35   39   43   48   52   56   61   65

------------------------------------------------------------------------------

270    4    8   11   15   19   23   27   31   34   38   42   46   50   54   57

280    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

290    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

300    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

310    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

320    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

------------------------------------------------------------------------------

330    1    2    3    3    4    5    6    7    8    9   10   10   11   12   13

340    2    3    5    7    9   10   12   14   15   17   19   21   22   24   26

------------------------------------------------------------------------------

350    2    5    8   10   12   15   18   20   22   25   28   30   32   35   38

360    3    6   10   13   16   19   22   26   29   32   35   39   42   45   48

------------------------------------------------------------------------------

Table 9.9.4. Crosswind Chart for Runway 32/14 Camp Humphreys

(Source:  Master Station Library V.16.1.0.5 April 1996)

9.10.  Soil Freeze/Thaw Dates.  Figure 9.10 shows the mean freeze and thaw dates of the soil in Korea.  The freeze and thaw at any particular point, however, can vary greatly depending on the mean temperatures experienced, the soil type, amount of snow cover, and amount of exposure to the sun.  This figure is based on only nine years of data and therefore should be used with caution. 
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Figure 9.10.a. Mean Soil Freeze Date  


 Figure 9.10.b. Mean Soil Thaw Date

(from National Intelligence Survey, Korea, Weather and Climate)

9.11. River Freeze/Thaw and Mean Ice Thickness.  Figure 9.11 gives the mean freeze and thaw dates along some major Korean rivers.  It also gives the mean thickness of the ice.  Direct any questions about ice thickness or thawing and freezing of the soil to Army engineers.  
[image: image17.png]KOREAN RIVER AND SEA -
ICE DATA

oxkvE

SOUTHERN LIMIT
OF DRIFT ICE
N SPRING

DEC4
DECT MaRS
DEC2

'DECS

MR DECHS 15

\
CHONGPYONG
[ T TR o plms

MARS

T~ bech - mari2
PACK TYPE ICE FORMS DR SAORE  DEC s%are DECS o
DURING LOV TIDE AND FLOATS OUT  DEGZ6  jiay

|AS FAR AS TVO MILES AT HIGH TIDE.
IT VILL USUALLY BE NAVIGABLE TO ALL

BUT SMALL BOATS SOUTH OF 39°N. musy

DECT FER.2y
DECTE
GANIZ 9

SANCHONG
KEV:  sTATION
EARIEST FREEZE DATE
MEAN FREEZE DATE ¢ MEAN THAV DATE,
LATEST FREEZE

MEAN THICKNESS(INCHES)





Figure 9.11.  River Freeze/Thaw and Mean Ice Thickness

(from U.S. Navy Environment of South Korea and Adjacent Sea Areas)

9.12.  Beaufort Wind Scale and Wind Chill Temperatures.  At temperatures below 40SYMBOL 176 \f "Symbol"F (4SYMBOL 176 \f "Symbol"C), wind chill 

becomes an increasingly important consideration.  Wind chill temperature, WCT, is an indication of the combined effects of wind and colder air temperature.  Exposed flesh is extremely susceptible to the effects of wind chill.  Take care to ensure protective outer garments are used.  It is the relative air movement that counts and the cooling effect is the same whether you are moving through the air or it is blowing past you.  Personnel working in moving vehicles (i.e., tanks, jeeps, etc.), under helicopter rotors or in propeller or jet blast areas are especially susceptible to wind chill.  Personnel can decrease the effect of wind chill with even slight protection for exposed parts (e.g. light gloves on hands, parka hood shielding face).  Danger is also less if a person is active.  A person produces about 100 watts of heat standing still but up to 1000 watts in vigorous activity.  Consequently, soldiers on guard duty are especially prone to wind chill.  The wind chill chart (see Tables 9.12.b,c) enables field personnel; especially commanders and supervisors to determine wind chill temperatures and ensure all personnel are properly protected.  

Estimate wind speed using the Beaufort wind scale in Table 9.12.a.  Then use Table 9.12.b to estimate the WCT.  Table 9.12.c provides WCT calculations for metric units.  

	Description
	Knots
	Specifications for Estimating Wind Speed

	Calm
	<1
	Calm; smoke rises vertically.  No movement of leaves.

	Light Air
	1-3
	Direction of wind shown by smoke drift but not by vanes.

	Light Breeze
	4-6
	Wind felt on face; leaves rustle; vanes move by wind.

	Gentle Breeze
	7-10
	Leaves and small twigs in constant motion; wind extends small flag.

	Moderate Breeze
	11-16
	Raises dust and loose paper; small branches are moved.

	Fresh Breeze
	17-21
	Small trees in leaf begin to sway; crested wavelets form on inland waters.

	Strong Breeze
	25-29
	Large branches in motion; whistling heard in telegraph wires; umbrellas hard to use.

	Near Gale
	30-39
	Whole trees in motion; inconvenience felt when walking against the wind.

	Gale
	40-46
	Breaks twigs off trees; generally impedes progress.


Table 9.12.a.  Beaufort Wind Scale for Estimating Surface Wind Speed

Table 9.12.b. The new Wind Chill Temperature (WCT) Index chart (Fahrenheit)

(Valid beginning Winter 2001/2002)

	Temperature (F)

	Wind mph

	Calm
	40
	35
	30
	25
	20
	15
	10
	5
	0
	-5
	-10
	-15
	-20
	-25
	-30
	-35
	-40
	-45

	
	 5
	36
	31
	25
	19
	13
	7
	1
	-5
	-11
	-16
	-22
	-28
	-34
	-40
	-46
	-52
	-57


	-63

	
	10
	34
	27
	21
	15
	9
	3
	-4
	-10
	-16
	-22
	-28
	-35
	-41
	-47
	-53
	-59
	-66


	-72

	
	15
	32
	25
	19
	13
	6
	0
	-7
	-13
	-19
	-26
	-32
	-39
	-45
	-51
	-58
	-64
	-71


	-77

	
	20
	30
	24
	17
	11
	4
	-2
	-9
	-15
	-22
	-29
	-35
	-42
	-48
	-55
	-61
	-68
	-74


	-81

	
	25
	29
	23
	16
	9
	3
	-4
	-11
	-17
	-24
	-31
	-37
	-44
	-51
	-58
	-64
	-71
	-78


	-84

	
	30
	28
	22
	15
	8
	1
	-5
	-12
	-19
	-26
	-33
	-39
	-46
	-53
	-60
	-67
	-73
	-80


	-87

	
	35
	28
	21
	14
	7
	0
	-7
	-14
	-21
	-27
	-34
	-41
	-48
	-55
	-62
	-69
	-76
	-82


	-89

	
	40
	27
	20
	13
	6
	-1
	-8
	-15
	-22
	-29
	-36
	-43
	-50
	-57
	-64
	-71
	-78
	-84


	-91

	
	45
	26
	19
	12
	5
	-2
	-9
	-16
	-23
	-30
	-37
	-44
	-51
	-58
	-65
	-72
	-79
	-86


	-93

	
	50
	26
	19
	12
	4
	-3
	-10
	-17
	-24
	-31
	-38
	-45
	-52
	-60
	-67
	-74
	-81
	-88


	-95

	
	55
	25
	18
	11
	4
	-3
	-11
	-18
	-25
	-32
	-39
	-46
	-54
	-61
	-68
	-75
	-82
	-89


	-97

	
	60
	25
	17
	10
	3
	-4
	-11
	-19
	-26
	-33
	-40
	-48
	-55
	-62
	-69
	-76
	-84
	-91


	-98




	 Frostbite occurs in 30 minutes or less


Table 9.12.c.  The new Wind Chill Temperature (WCT) Index chart (Celsius)

(Valid beginning Winter 2001/2002)

	Temperature (°C)

	Wind

(km/h)

	Calm
	10
	5
	0
	-5
	-10
	-15
	-20
	-25
	-30
	-35
	-40
	-45
	-50

	
	10
	8.6
	2.7
	-3.3
	-9.3
	-15.3
	-21.1
	-27.2
	-33.2
	-39.2
	-45.1
	-51.1
	-57.1
	-63.0

	
	15
	7.9
	1.7
	-4.4
	-10.6
	-16.7
	-22.9
	-29.1
	-35.2
	-41.4
	-47.6
	-51.1
	-59.9
	-66.1

	
	20
	7.4
	1.1
	-5.2
	-11.6
	-17.9
	-24.2
	-30.5
	-36.8
	-43.1
	-49.4
	-55.7
	-62.0
	-68.3

	
	25
	6.9
	0.5
	-5.9
	-12.3
	-18.8
	–25.2
	-31.6
	-38.0
	-44.5
	-50.9
	-57.3
	-63.7
	-70.2

	
	30
	6.6
	0.1
	-6.5
	-13.0
	-19.5
	-26.0
	-32.6
	-39.1
	-45.6
	-52.1
	-58.7
	-65.2
	-71.7

	
	35
	6.3
	-0.4
	-7.0
	-13.6
	-20.2
	-26.8
	-33.4
	-40.0
	-46.6
	-53.2
	-59.8
	-66.4
	-73.1

	
	40
	6.0
	-0.7
	-7.4
	-14.1
	-20.8
	-27.4
	-34.1
	-40.8
	-47.5
	-54.2
	-60.9
	-67.6
	-74.2

	
	45
	5.7
	-1.0
	-7.8
	-14.5
	-21.3
	–28.0
	-34.8
	-41.5
	-48.3
	-55.1
	-61.8
	-68.6
	-75.3

	
	50
	5.5
	-1.3
	-8.1
	-15.0
	-21.8
	-28.6
	-35.4
	-42.2
	-49.0
	-55.8
	-62.7
	-69.5
	-76.3

	
	55
	5.3
	-1.6
	-8.5
	-15.3
	-22.2
	-29.1
	-36.0
	-42.8
	-49.7
	-56.6
	-63.4
	-70.3
	-77.2

	
	60
	5.1
	-1.8
	-8.8
	-15.7
	-22.6
	-29.5
	-36.5
	-43.4
	-50.3
	-57.2
	-64.2
	-71.1
	-78.0


	 Frostbite occurs in 30 minutes or less


Note:  The Wind Chill Temperature (WCT) charts are worst case approximations based on mathematical models and data derived from limited human studies.  The exact effect of cold exposure on an individual will vary depending on the actual activity level, length of exposure, moderating effects of clothing or partial shelter from the wind and overall physical state.  The chart is dated to indicate that this is the first winter of issue (2001-2002).  WCT values are subject to modification as additional human data or other new information becomes available.

WCT (°F) = 35.74 + 0.6215T ‑ 35.75(V0.16) + 0.4275T(V0.16) 

T = Air Temperature in °F and V = Wind Speed in mph at 33 feet elevation.

WCT (ºC) =13.12 + 0.6215T – 11.37V0.16 + 0.3965TV0.16
T = Air Temperature in °C and V = Wind Speed in km/h at 10m elevation.

Freezing cold injury can occur anytime temperatures (air or surface) fall below freezing (32°F).  However the likelihood and severity of injury increasing with prolonged exposure to lower temperatures and greater air velocity – whether due to vehicle speed or actual wind.  WCT is an indication of the combined effects of wind and colder air temperature. His/her level of activity, protective clothing, partial shelter from the wind, and overall fitness may alter the actual impact of cold exposure on an individual. Even when temperatures are above freezing, prolonged exposure to cold and wind may result in hypothermia or non-freezing cold injury (chilblains or trench foot).

INSTRUCTIONS:  Measure or estimate temperature and wind speed.  Enter table at closest temperature along the top and with appropriate wind speed along the left side.  Intersection gives approximate equivalent chill temperature; that is, the temperature that would cause the same rate of cooling under calm conditions.  Example:  If the temperature is -4SYMBOL 176 \f "Symbol"C and the wind speed is 20 knots, the equivalent chill temperature is -21SYMBOL 176 \f "Symbol"C.

NOTES: 1.  Wind may be calm but freezing danger is great if the person is exposed in moving vehicles, under helicopter rotors, in propeller blasts, etc.  It is the same if you are moving through the air or if it is blowing past you.


2.  The effect of wind will be less if a person has even slight protection for exposed parts, gloves on hands, parka hood shielding face, etc.


3.  Freezing danger is less if subject is physically active.


4.  Proper use of clothing and adequate diet are both important.

9.13.  Apparent Temperature Chart.  Under normal conditions, temperature and humidity are the most important elements influencing comfort.  The apparent temperature is based on human physiology and clothing science.  It is a measure of how hot weather "feels like" to the average person for various temperatures and relative humidities.  Figure 8.13 gives apparent temperature versus actual air temperature and relative humidity.  As an example of how to read the graph in Figure 8.13, an air temperature of 90°F, combined with a 60 percent relative humidity, "feels like" 100SYMBOL 176 \f "Symbol"F.  The general assumptions are that the wind speed is 5 to 6 miles per hour, atmospheric pressure is near the sea level pressure of 1013 millibars, and the person is in the shade and not next to a strong heat source like a generator or truck engine.  Heat-related injuries can be life threatening.
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Figure 9.13.  Apparent Temperature Chart

(from AWS/FM-82/010)

9.14. Night Visibility and Sound.  Night conditions have both positive and negative effects on the conduct of operations.  Darkness enhances the element of surprise and allows concealment from enemy observation, but it reduces visibility and hampers command and control functions.

9.14.1. Night Visibility.  The most important limiting factor to night operations is reduced visibility and associated visual distortion.  Dark objects seem further away than they really are while lighter objects appear to be closer.  Visibility information in Table 9.14 provides approximate distances at which you can observe various light sources at night with the naked eye.  These figures assume no obscuration of visibility.  For example, on the surface with no obscurations to visibility, you can expect to see cannon flashes at 4-5 km.

9.14.2. Night Sound.  Noise is also subject to audio and psychological distortion at night; it seems louder and carries farther.  The data in Table 9.14 shows typical distances for hearing sounds at night in open areas.  The table assumes no weather related noise, wind, rain, etc.  For example, with calm winds and no rain, you can expect to hear cannon flashes up to 15 km.  

	VISIBILITY
	SOUNDS

	SOURCE
	DISTANCE (km)
	SOURCE
	DISTANCE (km/m)

	HEADLIGHTS
	4-8
	CANNON SHOT
	UP TO 15km

	SINGLE CANNON MUZZLE FLASHES
	4-5
	SINGLE SHOT FROM RIFLE
	2-3km

	BONFIRE
	6-8
	AUTOMATIC WEAPONS FIRE
	3-4km

	FLASHLIGHT
	UP TO 2km
	TANK MOVEMENT

--ON A DIRT ROAD

--ON A HIGHWAY
	UP TO 1.2km

3-4km

	LIGHTED MATCH
	UP TO 1.5
	MOVEMENT BY FOOT

--ON A DIRT ROAD

--ON A HIGHWAY
	UP TO 500m

UP TO 1km

	LIGHTED CIGARETTE
	.5 - .8
	SMALL ARMS LOADING
	UP TO 500m

	NOTE:  FOR OBSERVATIONS FROM 
	
	METAL ON METAL
	UP TO 300m

	THE AIR, THESE DISTANCES ARE INCREASED 
	
	FEW MEN TALKING
	UP TO 300m

	TWO TO THREE TIMES
	
	STEPS OF ONE MAN
	UP TO 40m

	
	
	SOUND OF SAW
	UP TO 500m

	
	
	AX BLOW
	UP TO 500m

	
	
	SHOVELS / PICKAXES
	UP TO 1km

	
	
	SCREAMS
	UP TO 1.5km

	
	
	OARS ON WATER
	UP TO 2km


Table 9.14.  Night Visibility and Sounds

(from Climatology Handbook for V Corps Forward Area)

9.15. True Wind Speeds from Sea Conditions and Sea States (Pierson - Moskowitz Sea Spectrum)
	Wind Speed (Kts)
	Sea State
	Significant Wave (Ft)
	Significant Range of Periods (Sec)
	Average Period (Sec)
	Average Length of Waves (FT)

	3
	0
	<.5
	<.5 - 1
	0.5
	1.5

	4
	0
	<.5
	.5 - 1
	1
	2

	5
	1
	0.5
	1 - 2.5
	1.5
	9.5

	7
	1
	1
	1 - 3.5
	2
	13

	8
	1
	1
	1 - 4
	2
	16

	9
	2
	1.5
	1.5 - 4
	2.5
	20

	10
	2
	2
	1.5 - 5
	3
	26

	11
	2.5
	2.5
	1.5 - 5.5
	3
	33

	13
	2.5
	3
	2 - 6
	3.5
	39.5

	14
	3
	3.5
	2 - 6.5
	3.5
	46

	15
	3
	4
	2 - 7
	4
	52.5

	16
	3.5
	4.5
	2.5 - 7
	4
	59

	17
	3.5
	5
	2.5 - 7.5
	4.5
	65.5

	18
	4
	6
	2.5 - 8.5
	5
	79

	19
	4
	7
	3 - 9
	5
	92

	20
	4
	7.5
	3 - 9.5
	5.5
	99

	21
	5
	8
	3 - 10
	5.5
	105

	22
	5
	9
	3.5 - 10.5
	6
	118

	23
	5
	10
	3.5 - 11
	6
	131.5

	25
	5
	12
	4 - 12
	7
	157.5

	27
	6
	14
	4 - 13
	7.5
	184

	29
	6
	16
	4.5 - 13.5
	8
	210

	31
	6
	18
	4.5 - 14.5
	8.5
	236.5

	33
	6
	20
	5 - 15.5
	9
	262.5

	37
	7
	25
	5.5 - 17
	10
	328.5

	40
	7
	30
	6 - 19
	11
	394

	43
	7
	35
	6.5 - 21
	12
	460

	46
	7
	40
	7 - 22
	12.5
	525.5

	49
	8
	45
	7.5 - 23
	13
	591

	52
	8
	50
	7.5 - 24
	14
	566

	54
	8
	55
	8 - 25.5
	14.5
	722.5

	57
	8
	60
	8.5 - 26.5
	15
	788

	61
	9
	70
	9 - 28.5
	16.5
	920

	65
	9
	80
	10 - 30.5
	17.5
	1099

	69
	9
	90
	10.5 - 32.5
	18.5
	1182


  

Table 9.15.  True Wind Speeds from Sea Conditions

9.16.  Effects of Water Temperature on Survival.
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32 Under 15 to 45 min.
325-400 30 - 90 min.

40-50 1-3hrs.

50 - 60 1-6hrs.

60 - 70 2 -40 hrs.

70-80 3 hrs. - Indefinitely
Over 80 Indefinitely Indefinitely

Assumes no protective clothing. Use of an exposure/immer
other thermal protective equipment will enhance survival





Figure 9.16.  Effects of Water Temperature on Survival

(Courtesy of the U.S. Navy)

(Intentionally left blank)

CHAPTER 10 Operational Climatic Data Summaries

Forward:  The data in this section were extracted from the large database maintained at the Air Force Combat Climatology Center (AFCCC), located in Asheville North Carolina.  Only the data for "all hours" have been kept, consolidated into one paragraph (#7).  Data from another feature offered by AFCCC, called Surface Observation Climatology Summaries (SOCS), have been added to include cloud ceiling and visibility information for 20,000 ft/5 NM, 10,000 ft/3 NM, and 5,000 ft/3 NM thresholds.  SOCS output was also used to update data from the OCDS for at least 16 stations on the Korean peninsula.  For this year, data that specifies the percentage of time that cloud ceilings and visibilities go below certain thresholds for certain two hour periods during the day have been moved to the 607 WS web page (607ws.yongsan.af.mil).  

Republic of Korea         

10.1.  Operational Climatic Data for Cheju AB.

STATION: CHEJU INTL Republic of Korea         STATION #: 471820          ICAO: RKPC

LOCATION: 3330N  12633E                 ELEVATION (FEET):   89        LST = GMT + 9

PREPARED BY: AFCCC/DOO, OCT 1998        PERIOD: 7301-9712

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   65   71   73   82   89   93   95   97   91   86   78   71   97

MEAN DAILY MAX   1   45   46   53   61   69   76   83   85   78   70   60   50   65

MEAN             1   42   42   48   56   63   71   79   80   73   64   55   46   60

MEAN DAILY MIN   1   38   38   43   50   57   65   74   75   68   59   50   42   55

EXTREME MIN      1   19   18   24   32   40   49   57   63   52   34   31   25   18

# DAYS GE 90     1    0    0    0    0    0    #    5    5    #    0    0    0   11

# DAYS LE 32     1    6    5    1    #    0    0    0    0    0    0    #    1   14

# DAYS LE 0      1    0    0    0    0    0    0    0    0    0    0    0    0    0

2.  PRECIPITATION (INCHES)

MAXIMUM          2  5.8  6.5  9.0  7.4  9.3 27.3 23.1 26.1 25.1 16.6  6.8  6.9  95.3

MEAN             2  2.4  2.7  2.9  3.5  3.5  6.9  8.5  9.3  8.3  3.1  2.8  2.2  56.1

MINIMUM          2  0.5  0.3  0.4  0.4  0.4  0.9  0.6  0.5  0.3    #  0.6  0.2  30.5

MAX 24 HR        1  1.2  2.3  2.4  3.3  2.4  5.2  7.1 11.1 11.9  2.6  2.2  2.3  11.9

# DAYS GE .004   1   14   13   13   12   11   13   13   11   11    8   10   12   141

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *     *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS SNOWFALL  1    6    5    1    0    0    0    0    0    0    0    1    4   17

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 2 LST)      1   77   76   83   83   87   93   94   93   87   82   82   78   85

RH (15 LST)      1   70   69   69   70   72   78   79   78   73   68   68   69   72

VAPOR PRESS      1  .20  .21  .26  .36  .47  .64  .85  .88  .67  .47  .34  .24  .47

DEWPOINT         1   33   34   40   48   56   65   73   74   66   56   46   38   53

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1    N  NNW    E    E    W    E    E    E    E    E    N    N    E   

MEAN SPEED

(PVLG DRCTN)     1   10   12   13   13    9   11   10   11   10   11    9   10   11

MEAN SPEED

(ALL OBS)        1   10   10    9    9    8    8    8    8    8    8    9   10    9

MAX PEAK GUST    1   51   59   62   66   91   83   52   66   60   54   51   57   91

PRESSURE ALT     1  321  519  719  573  621  773  927 1130  831  570  419  276 1130

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    6    6    5    4    4    5    5    5    5    4    5    5    5

DAYS TSTMS       1    #    #    #    #    #    #    1    2    #    #    #    #    5

DAYS FOG LT 7    1    2    2    4    7   10   14   10    5    3    2    2    2   63

DAYS BNBD LT 7   1    0    #    0    0    0    0    0    #    #    #    0    #    #

REMARKS:  
* = DATA NOT AVAILABLE     

# = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS APPLICABLE

$ = % CALM GT PVLGN DRCTN

           > = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

           ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING
Operational Climatic Data for Cheju AB Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, SOCS DATA NOT AVAILABLE) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5
*    *    *    *    *    *    *    *    *    *    *    *    *


10000/3     *    *    *    *    *    *    *    *    *    *    *    *    *


5000/3
*    *    *    *    *    *    *    *    *    *    *    *    *

3000/3     28   28   22   20   20   30   22   18   15   10   17   22   21

      1500/3      5    6    7   10   12   19   11    6    4    3    4    3    7

      1000/2      3    4    5    7    9   14    8    3    3    2    2    2    5

       800/2
2    3    4    6    8   13    7    3    2    2    2    1    4

      500/1.5
1    1    1    3    5    7    3    1    1    1    #    #    2

      300/1.0
#    1    1    2    3    4    2    #    #    #    #    #    1

      200/0.5     #    #    #    1    2    2    1    #    #    #    #    #    #


100/.25
#    #    #    #    1    1    #    #    #    #    #    #    #

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    #    #    #    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  7    9   12   11    9   13   10   10    9    6    8    6    9

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    4    #    0    0    0    0    0    0    #    #    2    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  5    5    3    3    2    2    3    2    1    1    3    5    3                 

SOURCE(S):  1. AFCCC DATSAV DATABASE, 7301-9712, 176886 TOTAL OBS USED

            2. GLOBAL HISTORICAL CLIMATOLOGY NETWORK (GHCN) v2.0 (BETA), 1998,

               CHEJU INTL SOUTH KOREA, POR: 1923-96

10.2.  Operational Climatic Data for Camp Casey.

STATION:  CAMP CASEY AIN Republic of Korea  STATION #: 471066             ICAO: RKST

LOCATION: 3755N  12703E                 ELEVATION (FEET):  197        LST = GMT + 9

PREPARED BY: AFCCC/DOS, APR 1997        PERIOD: 7301-9512

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1/2  57   66   79   88   91   99  102  102   93   86   75   59  102

MEAN DAILY MAX   1   33   38   50   63   73   81   84   86   78   67   52   38   62

MEAN             1   25   31   42   55   65   73   78   79   69   57   44   31   55

MEAN DAILY MIN   1   14   20   31   42   53   63   71   71   59   45   33   21   44

EXTREME MIN     1/2 -15  -10    9   22   33   45   51   50   37   25    5   -8  -15

# DAYS GE 90     1    0    0    0    0    #    3    7   13    #    0    0    0   24

# DAYS LE 32     1   29   25   20    2    0    0    0    0    0    2   15   24  117

# DAYS LE 0      1    3    1    0    0    0    0    0    0    0    0    0    1    5

2.  PRECIPITATION (INCHES)

MAXIMUM          2  2.5  4.1  4.7  9.7 13.2 14.8 45.8 28.7 30.2  5.3  7.9  3.1 92.0

MEAN             2  0.7  0.9  1.6  2.6  2.3  4.5 16.9 12.5  5.6  1.5  1.5  0.7 51.3

MINIMUM          2    #    #  0.1    #    #  0.3  5.1  2.2  0.1    #  0.1    # 19.7

MAX 24 HR        2  1.2  2.1  3.5  5.2 10.5  6.1 10.2  9.8 11.7  3.5  3.5  2.1 11.7

# DAYS GE .01    2    5    4    7    7    7   10   16   13    8    5    7    6   95  

# DAYS GE .5     2    1    1    1    2    2    3    8    7    3    1    1    1   31

3.  SNOWFALL (INCHES)

MEAN           2/3  5.0  3.4  1.1    #    0    0    0    0    0    #  0.3  2.2 12.0

MAXIMUM        2/3 22.0 11.1  6.5  0.2    0    0    0    0    0    #  5.0 14.0 32.0

MAX 24 HR      2/3  9.0  8.7  5.0  0.2    0    0    0    0    0    #  3.3  7.0  9.0

# DAYS GE 0.1  2/3    4    3    1    #    0    0    0    0    0    #    1    6   15

# DAYS GE 1.5  2/3    1    1    1    0    0    0    0    0    0    0    1    1    5

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 4 LST)      1   89   89   86   82   86   88   92   91   90   89   88   88   88

RH (15 LST)      1   54   49   45   41   44   52   64   60   51   45   50   55   51

VAPOR PRESS      1  .10  .12  .17  .25  .37  .55  .75  .74  .51  .32  .21  .13  .35

DEWPOINT         1   15   19   28   38   49   60   69   69   58   45   33   21   43

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1   $N   $N   $N $SSW $SSW $SSW $SSW   $N   $N   $N   $N   $N   $N  

MEAN SPEED

(PVLG DRCTN)     1    4    4    4    6    6    5    5    4    4    4    4    4    5

MEAN SPEED

(ALL OBS)        1    3    3    4    4    4    3    3    3    3    3    3    3    3

MAX PEAK GUST  1/3   49   44   51   45   42   44   58   44   42   51   43   59   59

PRESSURE ALT     1  461  564  558  814  814 1003  952 1212  680  664  505  458 1212

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    4    5    5    4    4    3    3    3    3

DAYS TSTMS       1    0    #    0    1    1    1    3    3    1    #    #    #   11

DAYS FOG LT 7    1   20   16   20   16   19   21   20   24   22   21   19   23  241

DAYS BNBD LT 7   1    0    #    #    #    #    0    0    0    #    0    0    0    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Camp Casey Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, SOCS DATA NOT AVAILABLE) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5
*    *    *    *    *    *    *    *    *    *    *    *    *


10000/3
*    *    *    *    *    *    *    *    *    *    *    *    *


5000/3
*    *    *    *    *    *    *    *    *    *    *    *    *

     
3000/3     34   30   29   26   31   40   53   42   26   27   34   35   34

     
1500/3     29   25   21   19   23   33   37   29   20   22   26   28   26


1000/2     15   13   10    9   12   18   19   13   11   13   13   15   13


800/2.0    15   13   10    9   11   17   18   13   11   13   12   14   13


500/1.5
9    7    6    6    8   11   11    8    8   10    8    9    8


300/1.0
6    5    4    4    5    6    6    5    6    8    6    6    6


200/0.5    
2    2    2    2    2    1    2    2    4    5    4    3    2


100/.25
1    1    1    2    1    1    #    1    3    4    3    2    2

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  0    #    0    #    1    1    2    1    1    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    5    8    9   12   12   21   16    8    4    7    4    9

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  8    4    2    #    0    #    0    0    0    #    1    4    2

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    1    #    #    #    #    #    #    #    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9512.  60312 TOTAL OBS USED.

            2 & 3.  AWS CLIMATIC BRIEF, JUNE 91

10.3.  Operational Climatic Data for Camp Humphreys.

STATION:  PYONGTAEK (A-511) Republic of Korea STATION #: 471270          ICAO: RKSG

LOCATION: 3658N  12701E                 ELEVATION (FEET):   52        LST = GMT + 9

PREPARED BY: AFCCC/DOC5 SA, APR 2001    PERIOD: 195103-200101

 ------------------------------------------------------------------------------------

         SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 1.  TEMPERATURE ( F)

 EXTREME MAX     1/3  61   64   77   88   89   99  100  102   92   85   73   68  102

 MEAN DAILY MAX   1   34   38   49   62   73   79   84   86   78   67   53   40   62

 MEAN             1   26   30   41   53   63   71   78   78   69   57   44   32   54

 MEAN DAILY MIN   1   17   21   32   43   54   64   72   72   61   47   35   24   45

 EXTREME MIN     1/3 -18  -14   12   25   37   43   57   55   37   25   11   -8  -18

 # DAYS GE 90     1    0    0    0    0    0    1    6   10    #    0    0    0   18

 # DAYS LE 32     1   30   24   18    3    0    0    0    0    0    2   14   27  118

 # DAYS LE 0      1    3    1    0    0    0    0    0    0    0    0    0    #    4

 2.  PRECIPITATION (INCHES)

 MAXIMUM        2/3  2.5  3.7  5.4  9.6  9.2 12.6 19.4 20.7 13.9 10.4  5.1  2.8 58.8

 MEAN             2  1.0  1.0  2.0  3.1  3.2  5.5 10.5  8.7  5.0  2.2  2.1  1.1 45.4

 MINIMUM          2  0.2    #  0.2  0.2  0.2  0.7  3.9  3.3  0.1  0.2  0.4  0.3 26.3

 MAX 24 HR        2  0.9  1.6  2.4  3.9  3.9  4.4  7.1  7.0  7.6  6.2  2.4  0.9  7.6

 # DAYS GE .01    2    7    6    7    8    7    9   14   12    8    7    9    7  101

 # DAYS GE .5     2    1    1    1    2    2    3    6    5    3    1    1    1   27

 3.  SNOWFALL (INCHES)

 MEAN             2  6.5  3.2  0.4    #    0    0    0    0    0    #  0.3  2.7 13.1

 MAXIMUM          2 23.4  7.7  6.5    #    0    0    0    0    0  0.1  5.5 13.0 29.2

 MAX 24 HR        2  9.0  4.9  5.0    #    0    0    0    0    0  0.1  3.7  3.5  9.0

 # DAYS GE 0.1    2    4    3    1    0    0    0    0    0    0    #    1    3   12

 # DAYS GE 1.5    2    1    1    1    0    0    0    0    0    0    0    #    1    4

 4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

 RH ( 5 LST)      1   81   81   84   85   88   91   93   92   93   91   87   84   88

 RH (15 LST)      1   59   56   54   50   52   59   70   67   60   54   57   61   58

 VAPOR PRESS      1  .11  .13  .18  .28  .41  .59  .79  .80  .57  .36  .23  .14  .38

 DEWPOINT         1   18   21   31   41   52   62   71   71   61   48   36   24   45

 5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

 PVLG DRCTN       1   $W   $W    W    W   $W   $W   $E   $E   $E   $E   $E  $NW   $W

 MEAN SPEED

 (PVLG DRCTN)     1    7    8    9    9    8    6    6    6    5    5    5    8    7

 MEAN SPEED

 (ALL OBS)        1    4    5    6    6    5    5    5    5    4    4    4    4    5

 MAX PEAK GUST@   1   34   41   40   47   40   36   40   51   32   40   37   41   51

 PRESSURE ALT          *    *    *    *    *    *    *    *    *    *    *    *    *

 6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

 CLD COVER        1    4    4    4    4    4    5    6    5    4    3    4    4    4

 DAYS TSTMS       1    0    #    #    1    1    2    4    4    1    1    1    #   15

 DAYS FOG LT 7    1   22   18   22   20   18   23   22   20   20   22   19   23  249

 DAYS BNBD LT 7   1    0    #    #    1    #    0    #    #    0    0    3    #    4

REMARKS:  
* = DATA NOT AVAILABLE     

# = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS APPLICABLE

$ = % CALM GT PVLGN DRCTN

           > = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

           ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING
 Operational Climatic Data for Camp Humphreys continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

    (CIG/VIS) LT 3000/3 STATUTE MILES (MI) (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        14   13   15   14   16   25   30   17   16   14   15   15   17

 03-05 LST        15   16   19   20   23   36   43   28   25   23   21   18   24

 06-08 LST        19   21   26   27   29   43   50   36   30   27   23   21   29

 09-11 LST        28   23   23   20   19   29   40   25   19   17   20   23   24

 12-14 LST        15   14   15   12   12   15   29   15   11    6   10   13   14

 15-17 LST        11   12   12   10    9   13   21   12    8    5    8    9   11

 18-20 LST        12   11   13   11    9   14   19   11    8    5    8   11   11

 21-23 LST        12   12   14   12   13   19   24   13    9    7   11   13   13

 ALL HOURS        16   15   17   16   16   24   32   20   16   13   15   15   18

 8. % FREQ OF CIG/VIS LT 1500/3 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        12   10   10   11   12   18   19   11   13   12   12   12   13

 03-05 LST        13   13   14   16   18   28   29   21   21   21   17   14   19

 06-08 LST        16   17   20   23   24   34   35   26   25   25   20   17   23

 09-11 LST        25   20   18   15   13   19   22   14   14   15   17   20   18

 12-14 LST        12    9    8    7    7    9   13    5    5    4    7   10    8

 15-17 LST         7    6    6    6    5    7   10    5    4    2    4    6    6

 18-20 LST         8    7    9    7    6    9   10    5    4    4    5    8    7

 21-23 LST         9    9    9    8   10   13   15    6    6    6    7    9    9

 ALL HOURS        13   11   12   12   12   17   19   12   11   11   11   12   13

 9. % FREQ OF CIG/VIS LT 1000/2 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        12    9    8   10    9   11   14    7   11   12   12   12   10

 03-05 LST        12   12   11   15   16   23   27   19   21   23   17   15   17

 06-08 LST        17   16   18   20   19   30   31   26   25   28   21   19   22

 09-11 LST        23   16   13   10    9   12   14   10   11   15   16   21   14

 12-14 LST        10    8    6    5    4    5    6    3    3    2    5    9    5

 15-17 LST         6    5    5    4    4    4    6    3    3    2    3    5    4

 18-20 LST         6    6    6    6    4    5    6    3    3    2    4    6    4

 21-23 LST         8    8    6    6    7    6    9    4    4    4    6    8    6

 ALL HOURS        12   10    9   10    9   12   14   10   10   11   10   12   10

 10. % FREQ OF CIG/VIS LT 200/0.5 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    2    1    1    1    1    1    #    1    2    3    2    1

 03-05 LST         2    3    2    3    2    2    2    2    4    7    5    2    3

 06-08 LST         3    3    4    4    3    3    2    4    7   10    7    3    4

 09-11 LST         3    2    2    1    #    #    #    #    1    3    4    3    2

 12-14 LST         1    1    #    #    #    #    #    #    #    0    #    1    #

 15-17 LST         #    #    #    #    0    0    #    #    0    0    #    #    #

 18-20 LST         1    1    #    #    0    #    #    #    0    #    #    1    #

 21-23 LST         1    1    #    #    #    #    #    #    #    #    1    1    #

 ALL HOURS         2    2    1    1    1    1    1    1    2    3    3    2    1

 11.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0    0    0    #    1    1    2    1    #    #    #    0    #

 03-05 LST         0    #    0    #    1    1    2    1    #    #    #    0    #

 06-08 LST         0    #    #    #    1    #    1    2    #    #    #    0    #

 09-11 LST         0    0    #    #    #    #    1    1    #    #    #    #    #

 12-14 LST         0    0    0    #    #    1    1    1    1    #    #    0    #

 15-17 LST         0    0    #    #    #    #    1    2    1    #    #    #    #

 18-20 LST         0    #    #    #    #    1    1    2    #    1    #    0    #

 21-23 LST         0    0    0    #    #    1    1    1    #    1    #    0    #

 ALL HOURS         0    #    #    #    #    1    1    1    #    #    #    #    #
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12.  % FREQ RAIN AND/OR DRIZZLE: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    5    7    9    9   12   14   12    9    7    8    4    8

 03-05 LST         2    4    8   11   10   14   18   13    9    6    8    3    9

 06-08 LST         3    5    7   10   10   12   19   13   10    6    7    4    9

 09-11 LST         3    4    7    9    8   10   17   12    9    6    7    4    8

 12-14 LST         3    4    6    9    8   10   14   11    9    5    7    4    8

 15-17 LST         3    4    8    9    8   11   14   13    9    6    7    4    8

 18-20 LST         3    5    8    9    7   11   13   11    8    6    8    5    8

 21-23 LST         2    5    7    9    8   11   13   10    8    6    7    4    8

 ALL HOURS         3    4    7    9    9   11   15   12    9    6    7    4    8

 13.  % FREQ SNOW AND/OR ICE PELLETS: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         6    3    1    #    0    0    0    0    0    0    1    4    1

 03-05 LST         6    4    1    #    0    0    0    0    0    0    1    4    1

 06-08 LST         5    5    1    #    0    0    0    0    0    #    1    5    1

 09-11 LST         7    5    2    #    0    0    0    0    0    #    1    4    2

 12-14 LST         7    4    1    0    0    0    0    0    0    0    1    4    1

 15-17 LST         6    4    1    0    0    0    0    0    0    #    1    4    1

 18-20 LST         5    4    1    0    0    0    0    0    0    #    1    3    1

 21-23 LST         5    4    1    #    0    0    0    0    0    #    1    3    1

 ALL HOURS         6    4    1    #    0    0    0    0    0    #    1    4    1

 14.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         #    #    #    #    #    0    #    #    0    #    #    #    #

 03-05 LST         #    #    #    #    #    0    #    #    #    #    #    #    #

 06-08 LST         #    #    #    #    #    0    #    #    0    #    #    #    #

 09-11 LST         #    1    1    #    #    #    #    #    0    #    #    #    #

 12-14 LST         #    1    2    2    #    #    #    #    #    #    #    1    1

 15-17 LST         #    1    2    2    #    #    #    #    #    #    #    1    1

 18-20 LST         #    1    1    1    #    #    #    #    0    #    #    #    #

 21-23 LST         #    #    #    #    #    #    0    #    0    #    #    #    #

 ALL HOURS         #    1    1    1    #    #    #    #    #    #    #    #    #

 15.  % FREQ OF CEILING AND/OR VISIBILITY (CIG/VIS) LT 800/2 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        12    9    7    9    8   10   12    6   11   11   11   12    9

 03-05 LST        12   12   10   14   14   22   24   19   20   22   17   14   16

 06-08 LST        17   15   17   19   17   28   28   25   24   28   20   18   21

 09-11 LST        22   16   12    9    8   11   11    8    9   15   16   20   13

 12-14 LST         9    7    5    4    4    4    4    2    3    2    5    9    4

 15-17 LST         5    5    4    3    3    3    4    2    2    2    3    4    3

 18-20 LST         6    5    5    5    3    4    4    3    3    2    4    6    4

 21-23 LST         8    7    5    6    5    6    6    4    3    4    6    8    5

 ALL HOURS        11   10    8    9    8   11   12    9    9   11   10   11   10

 16.  % FREQ OF CIG/VIS LT 500/1.5 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         8    7    4    7    6    4    5    3    6    8    8    8    6

 03-05 LST         9   10    6   11    9   12   12   13   13   16   13   10   11

 06-08 LST        11   12   12   14   11   17   18   16   18   22   17   14   15

 09-11 LST        15   11    7    5    4    4    5    5    6    9   12   14    8

 12-14 LST         6    5    2    1    2    1    1    1    1    1    3    5    2

 15-17 LST         4    3    2    2    1    1    2    1    1    1    2    2    1

 18-20 LST         3    3    3    2    1    2    2    1    1    1    3    4    2

 21-23 LST         5    4    3    4    3    2    3    1    1    2    4    5    3

 ALL HOURS         8    7    5    6    5    5    6    5    6    8    8    8    6
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17.  % FREQ OF CIG/VIS LT 300/1 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         4    3    2    2    2    2    1    1    2    4    4    3    2

 03-05 LST         4    5    4    5    4    4    4    4    7    9    7    4    5

 06-08 LST         5    6    6    7    5    6    6    6   10   12    9    5    7

 09-11 LST         6    5    3    1    1    #    1    1    2    4    6    5    3

 12-14 LST         2    2    1    #    #    #    #    #    #    #    1    2    1

 15-17 LST         2    2    1    #    #    #    #    #    #    #    #    1    #

 18-20 LST         2    2    1    1    #    #    #    #    #    #    1    1    1

 21-23 LST         2    2    1    1    1    1    #    #    #    #    1    2    1

 ALL HOURS         3    3    2    2    2    2    2    2    3    4    4    3    3

 18.  % FREQ OF CIG/VIS LT 100/.25 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         1    1    #    1    1    1    #    #    1    1    2    1    1

 03-05 LST         2    2    1    2    2    1    1    1    3    6    5    2    2

 06-08 LST         2    2    3    3    2    2    1    2    5    7    6    2    3

 09-11 LST         2    2    1    #    #    0    0    #    1    2    3    2    1

 12-14 LST         1    #    0    #    0    0    #    #    #    0    #    #    #

 15-17 LST         #    #    0    #    0    0    0    #    0    0    #    #    #

 18-20 LST         #    #    #    #    0    0    0    0    0    0    0    1    #

 21-23 LST         1    1    #    #    #    #    0    #    #    #    1    1    #

 ALL HOURS         1    1    1    1    1    #    #    #    1    2    2    1    1

 SOURCE(S):  1.  AFCCC DATSAV DATABASE, 195103-200101, 331180 TOTAL OBSERVATIONS

             2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 2.0

3. RUSSWO, POR: MAR 51-SEP 57, JUL-DEC 63, AUG 68-MAR 87

REMARKS: * = DATA NOT AVAILABLE

          # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5% APPLICABLE

          $ = % CALM GT PVLGN DRCTN

            = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUST NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED OR GUSTS

10.4.  Operational Climatic Data for Camp Page.

STATION: CAMP PAGE/CHUNCHON Republic of Korea STATION #: 471040           ICAO: RKNC

LOCATION: 3753N  12743E                 ELEVATION (FEET):  246        LST = GMT + 9

PREPARED BY: AFCCC/DOR, SEP 1999        PERIOD: 196009-199812

 ------------------------------------------------------------------------------------

         SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 1.  TEMPERATURE ( F)

 EXTREME MAX     1/4  55   65   77   90   93  100  103  106   91   84   73   62  106

 MEAN DAILY MAX   1   32   37   49   63   74   81   84   85   76   65   50   37   61

 MEAN             1   25   31   42   56   67   74   80   80   70   58   44   31   55

 MEAN DAILY MIN   1   16   20   32   44   55   64   72   72   61   47   36   23   45

 EXTREME MIN     1/3 -21  -15    9   27   39   38   55   52   32   19    8  -24  -24

 # DAYS GE 90     1    0    0    #    #    1    4    9   10    #    0    0    0   24

 # DAYS LE 32     1   26   22   15    2    0    0    0    0    #    1   11   23  100

 # DAYS LE 0      1    2    #    0    0    0    0    0    0    0    0    0    #    3

 2.  PRECIPITATION (INCHES)

 MAXIMUM          2  3.2  3.8  4.3  8.7  8.8 17.6 33.1 30.9 19.4  5.4  5.3  3.0 81.5

 MEAN             2  0.8  1.0  1.7  2.8  3.6  5.2 13.8 11.2  5.9  1.9  1.7  0.8 50.4

 MINIMUM          2  0.1    #  0.4  0.1  0.9  0.8  5.1  2.3  0.2  0.1  0.3  0.1 36.5

 MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

 # DAYS GE .004   4   10    7    8    8    8    9   14   12    8    6    8    9  107

 # DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *    *

 3.  SNOWFALL (INCHES)

 MEAN                  *    *    *    *    0    0    0    0    0    *    *    *    *

 MAXIMUM               *    *    *    *    0    0    0    0    0    *    *    *    *

 MAX 24 HR             *    *    *    *    0    0    0    0    0    *    *    *    *

 # DAYS GE 0.1    4    9    6    3    #    0    0    0    0    0    #    1    6   25

 # DAYS GE 1.5         *    *    *    *    0    0    0    0    0    *    *    *    *

 4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

 RH ( 6 LST)      1   79   79   80   81   85   88   91   91   91   91   85   81   85

 RH (16 LST)      1   54   48   43   39   42   51   61   60   54   49   54   57   51

 VAPOR PRESS      1  .10  .11  .16  .25  .37  .55  .75  .76  .52  .33  .21  .13  .35

 DEWPOINT         1   15   18   27   38   49   60   69   70   59   46   33   21   43

 5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

 PVLG DRCTN       1  $SW  $SW  $SW  $SW  $SW   $N   $S $NNW $NNW $SSW  $SW  $SW  $SW

 MEAN SPEED

 (PVLG DRCTN)     1    7    7    7    8    7    4    6    5    5    5    7    7    6

 MEAN SPEED

 (ALL OBS)        1    3    3    4    4    4    3    3    3    3    2    3    3    3

 MAX PEAK GUST@   1   70   30   30   40   30   28   28   30   35   26   30   27   70

 PRESSURE ALT     1 2110  666  923  867  885 1204  908 1093  754  722  552  467 2110

 6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

 CLD COVER        1    4    4    4    4    5    5    6    5    5    4    4    4    5

 DAYS TSTMS       1    0    0    #    #    1    1    2    2    1    #    #    0    8

 DAYS FOG LT 7    1   14   12   13   11   12   15   18   18   17   21   17   16  184

 DAYS BNBD LT 7   1    0    #    #    #    #    #    #    0    0    0    0    #    1
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 7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

    (CIG/VIS) LT 3000/3 STATUTE MILES (MI) (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        12   11   14    5   12    7   27   29    8   11   25   16   15

 03-05 LST        17   14   17   12   13   29   45   50   39   33   24   17   26

 06-08 LST        33   25   24   22   26   39   58   54   50   51   39   36   38

 09-11 LST        40   29   23   18   19   28   44   40   37   42   39   40   33

 12-14 LST        23   16   14   11   10   13   28   21   12   11   22   25   17

 15-17 LST        15   11   12   10    8   11   23   15    8    4   11   16   12

 18-20 LST        12   11   12    8    9   11   21   13    7    3   13   16   11

 21-23 LST        13    9   14    5   10   17   23   17    6    7   24   15   13

 ALL HOURS        21   16   16   11   13   19   34   30   21   20   25   23   21

 8. % FREQ OF CIG/VIS LT 1500/3 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        12    7   12    2   10    7   22   27    7   11   24   14   13

 03-05 LST        14   10   10    7    8   18   23   36   30   30   16   10   18

 06-08 LST        29   21   17   16   20   30   39   40   43   47   33   30   30

 09-11 LST        37   25   17   12   12   18   23   24   29   38   34   35   25

 12-14 LST        19   11    7    5    4    6   10    7    6    8   16   20   10

 15-17 LST         9    6    6    5    3    5    7    5    3    2    6   11    6

 18-20 LST        10    7    6    4    5    7    9    8    3    2   10   12    7

 21-23 LST        13    8    9    3    9   14   15   14    5    6   22   12   11

 ALL HOURS        18   12   10    7    9   13   19   20   16   18   20   18   15

 9. % FREQ OF CIG/VIS LT 1000/2 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         8    4    8    2    5    2    9   13    2    5   12    8    6

 03-05 LST        10    5    6    3    4   10   12   21   22   20   11    8   11

 06-08 LST        22   15   10   11   13   19   25   29   34   40   28   24   22

 09-11 LST        28   16   10    7    6    8    9   12   19   31   28   28   17

 12-14 LST        12    6    4    3    2    2    4    3    2    4   11   14    5

 15-17 LST         6    4    3    2    1    2    3    2    1    1    3    7    3

 18-20 LST         6    4    4    2    1    3    4    3    2    1    5    6    3

 21-23 LST         7    3    3    3    1    7    5    4    1    2    9    5    4

 ALL HOURS        12    7    6    4    4    7    9   11   10   13   13   12    9

 10. % FREQ OF CIG/VIS LT 200/0.5 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0    0    0    0    0    0    0    0    0    0    0    0    0

 03-05 LST         3    1    1    0    0    #    1    3    1    8    5    3    2

 06-08 LST         5    3    2    1    1    1    1    3    4   13   11    8    4

 09-11 LST         4    2    1    #    #    #    #    #    #    4    9    7    2

 12-14 LST         1    1    #    #    0    #    #    #    #    #    #    2    #

 15-17 LST         1    1    #    #    0    #    #    #    0    0    #    1    #

 18-20 LST         #    1    #    #    0    0    #    0    0    0    #    1    #

 21-23 LST         0    1    #    0    0    #    #    0    0    0    1    0    #

 ALL HOURS         2    1    1    #    #    #    #    1    1    3    3    3    1

 11.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0    0    0    0    0    0    2   10    0    2    2    0    1

 03-05 LST         0    0    0    0    0    0    1    2    0    0    0    0    #

 06-08 LST         0    0    #    0    #    #    1    2    #    #    #    0    #

 09-11 LST         0    0    0    #    #    #    1    1    #    #    0    0    #

 12-14 LST         0    0    0    #    1    #    1    1    1    #    #    0    #

 15-17 LST         0    0    #    #    1    1    1    2    1    #    #    0    1

 18-20 LST         0    0    0    1    1    2    2    3    1    1    #    0    1

 21-23 LST         0    0    0    1    #    1    2    4    1    1    1    0    1

 ALL HOURS         0    0    #    #    #    1    2    3    0    1    #    0    1
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 12.  % FREQ RAIN AND/OR DRIZZLE: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0   13    6   15   10    7   18   28    7    3    6    2    9

 03-05 LST         #    2    7    6    8   13   22   18    9    6    8    4    9

 06-08 LST         2    3    7   10    9   11   20   18   11    5    8    4    9

 09-11 LST         2    3    6    9   10   11   20   17   10    5    7    4    9

 12-14 LST         2    4    7   10    9   10   18   14    9    5    8    4    8

 15-17 LST         2    4    8   11    9   11   17   15   10    5    7    3    8

 18-20 LST         2    4    9    9   10   12   16   15    8    4    7    4    8

 21-23 LST         2    6   10    9    9   13    9   16    7    5    6    3    8

 ALL HOURS         2    5    7   10    9   11   17   18    9    5    7    3    9

 13.  % FREQ SNOW AND/OR ICE PELLETS: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         4    0    0    0    0    0    0    0    0    0    2    0    1

 03-05 LST         7    7    5    #    0    0    0    0    0    0    1    5    2

 06-08 LST        10    8    4    #    0    0    0    0    0    #    1    7    2

 09-11 LST        14    9    4    #    0    0    0    0    0    #    1    8    3

 12-14 LST        10    7    3    #    0    0    0    0    0    0    1    5    2

 15-17 LST        10    5    3    #    0    0    0    0    0    0    1    4    2

 18-20 LST         7    6    4    #    0    0    0    0    0    0    1    3    2

 21-23 LST         3    4    2    #    0    0    0    0    0    0    2    0    1

 ALL HOURS         8    6    3    #    0    0    0    0    0    #    1    4    2

 14.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    0    0    0    0    0    0    0    0    0    0    0    #

 03-05 LST         0    0    0    0    0    0    0    0    0    0    0    0    0

 06-08 LST         #    #    0    #    0    0    0    0    #    #    0    0    #

 09-11 LST         0    0    #    #    0    0    0    #    #    0    #    #    #

 12-14 LST         #    0    0    #    #    0    0    #    0    0    0    0    #

 15-17 LST         #    0    #    #    #    0    0    #    0    #    #    0    #

 18-20 LST         0    0    0    #    0    0    0    #    0    0    0    0    #

 21-23 LST         0    0    0    0    0    0    0    0    #    0    0    0    #

 ALL HOURS         #    #    #    #    #    0    0    #    #    #    #    #    #

15.  % FREQ OF CEILING AND/OR VISIBILITY (CIG/VIS) LT 800/2 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         8    4    6    2    5    2    9   13    2    5   12    8    6

 03-05 LST        10    5    6    2    4    9   12   19   21   20   11    8   11

 06-08 LST        22   15   10   10   13   18   24   28   32   40   27   24   22

 09-11 LST        27   16   10    7    5    7    8   10   16   29   27   27   16

 12-14 LST        12    6    4    3    1    2    4    2    2    4   11   13    5

 15-17 LST         6    4    3    2    1    2    3    2    1    1    3    6    3

 18-20 LST         6    4    4    2    1    3    3    3    1    1    4    6    3

 21-23 LST         7    3    3    3    1    7    5    4    1    2    9    5    4

 ALL HOURS        12    7    6    4    4    6    8   10   10   13   13   12    9

 16.  % FREQ OF CIG/VIS LT 500/1.5 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    4    2    2    0    2    4    9    0    3    6    6    3

 03-05 LST         8    4    6    1    3    5    8   14   15   18   10    6    8

 06-08 LST        18   11    8    7    8   11   15   19   22   33   24   20   16

 09-11 LST        22   12    7    4    3    3    4    5    9   21   24   22   11

 12-14 LST         8    4    3    1    1    1    2    1    #    2    7   10    3

 15-17 LST         4    3    2    1    1    1    2    1    #    #    2    5    2

 18-20 LST         4    4    3    1    1    2    2    2    1    1    3    5    2

 21-23 LST         5    3    3    2    1    4    5    3    1    1    4    4    3

 ALL HOURS         9    6    4    2    2    3    5    7    6   10   10   10    6
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 17.  % FREQ OF CIG/VIS LT 300/1 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0    0    0    0    0    0    0    2    0    0    0    2    #

 03-05 LST         6    3    3    0    1    2    5    9    6   13    9    5    5

 06-08 LST        10    6    4    4    4    5    6   10   11   23   19   15   10

 09-11 LST        12    5    3    2    1    1    1    2    3   13   18   15    6

 12-14 LST         4    2    1    #    #    #    1    #    #    #    4    6    2

 15-17 LST         2    2    2    #    #    #    #    #    #    #    1    3    1

 18-20 LST         2    3    2    #    0    #    1    #    0    #    2    2    1

 21-23 LST         1    3    2    0    0    1    1    0    0    0    1    2    1

 ALL HOURS         5    3    2    1    1    1    2    3    3    6    7    6    3

 18.  % FREQ OF CIG/VIS LT 100/.25 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0    0    0    0    0    0    0    0    0    0    0    0    0

 03-05 LST         2    0    #    0    0    0    0    1    0    5    3    3    1

 06-08 LST         3    1    1    1    1    #    1    1    1    7    7    5    3

 09-11 LST         2    1    #    #    0    #    #    #    #    2    4    4    1

 12-14 LST         #    #    #    #    0    #    #    #    0    #    #    #    #

 15-17 LST         #    #    #    0    0    0    #    0    0    0    0    #    #

 18-20 LST         0    #    0    0    0    0    0    0    0    0    #    1    #

 21-23 LST         0    1    0    0    0    #    0    0    0    0    1    0    #

 ALL HOURS         1    0    #    #    #    #    #    #    #    2    2    2    1

 SOURCE(S):  1.  AFCCC DATSAV DATABASE, 196009-199812,  153865 TOTAL OBSERVATIONS

             2.  GLOBAL HISTORICAL CLIMATOLOGY NETWORK (GHCN) VERSION 2.0, BETA

             3.  GHQ FAR EAST COMMAND, G-2 GEOGRAPHIC BRANCH, SELECTED CLIMATIC DATA,

                 KOREA. SPECIAL REPORT NOS. 60, 107, AND 110, 1951-52.

             4.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 4.0

REMARKS: * = DATA NOT AVAILABLE

          # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5% APPLICABLE

          $ = % CALM GT PVLGN DRCTN

            = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

              ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUST NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED OR GUSTS

10.5.  Operational Climatic Data for Camp Stanley.

STATION:  CAMP STANLEY AIN Republic of Korea  STATION #: 471064          ICAO: RKSX

LOCATION: 3743N  12706E                 ELEVATION (FEET):  233        LST = GMT + 9

PREPARED BY: AFCCC/DOS, APR 1997        PERIOD: 7301-9512

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX    1/4   56   64   73   88   95  100  104  102   93   84   73   64  104

MEAN DAILY MAX   1   33   39   50   65   74   82   84   86   78   66   52   39   62

MEAN             1   25   31   42   55   65   72   78   78   68   55   43   30   54

MEAN DAILY MIN   1   12   19   30   41   53   62   70   70   58   44   33   21   43

EXTREME MIN    1/4  -15  -15   10   24   35   45   52   50   36   23   -4   -6  -15

# DAYS GE 90     1    0    0    0    0    1    5    7   13    1    0    0    0   27

# DAYS LE 32     1   30   26   18    3    0    0    0    0    0    4   16   27  124

# DAYS LE 0      1    4    1    0    0    0    0    0    0    0    0    #    1    6

2.  PRECIPITATION (INCHES)

MAXIMUM          3  2.7  3.9  7.6 17.3 11.8 18.9 38.8 29.9 21.5  7.8  6.9  3.3 84.5

MEAN             3  0.8  1.3  2.2  4.8  3.4  6.3 19.5 12.0  7.3  2.1  1.7  0.9 62.3

MINIMUM          3  0.1  0.1  0.2  0.1  0.5  1.1  4.5  2.2  0.1  0.2  0.6  0.1 43.1

MAX 24 HR        3  1.1  2.7  2.3  4.5  6.3  7.3  7.9 10.0 11.4  3.2  2.7  1.9 11.4

# DAYS GE .004   2    6    5    6    7    7   12   17   12    8    7    6    5   98  

# DAYS GE .4     2    #    1    1    2    2    4    8    6    3    1    1    1   30  

3.  SNOWFALL (INCHES)

MEAN             4  6.0  3.6  2.4    #    0    0    0    0    0    #  0.2  1.6 13.8

MAXIMUM          4 19.0 12.8  8.3  0.1    0    0    0    0    0    #  3.6  9.1 42.6

MAX 24 HR        4  9.6  5.5  4.8  0.1    0    0    0    0    0    #  3.6  9.1  9.6

# DAYS GE 0.1    2    5    3    1    0    0    0    0    0    0    0    1    1   11

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   87   85   84   83   86   89   91   92   92   92   87   86   88

RH (14 LST)      1   55   51   45   38   43   50   66   59   52   47   52   56   51

VAPOR PRESS      1  .11  .12  .17  .24  .37  .54  .75  .73  .50  .32  .21  .13  .35

DEWPOINT         1   17   21   29   38   49   60   69   69   58   45   33   22   43

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1 $NNW $NNW $NNW   $S   $S   $S $SSE $SSE   $S   $S   $S $NNW   $S  

MEAN SPEED

(PVLG DRCTN)     1    5    6    6    6    5    5    5    5    5    5    5    6    5

MEAN SPEED

(ALL OBS)        1    3    3    3    4    4    3    3    3    3    3    3    3    3

MAX PEAK GUST    1   40   30   40   43   38   28   31   50   32   46   35   36   50

PRESSURE ALT     1  517  665  539  831  850 1239  813  992  681  662  485  410 1239

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    4    5    5    4    4    3    3    3    3

DAYS TSTMS       1    #    #    0    1    2    2    4    4    1    1    1    #   17

DAYS FOG LT 7    1   22   18   20   18   22   25   22   24   18   21   20   29  259

DAYS BNBD LT 7   1    #    0    0    #    #    #    #    0    0    0    0    0    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Camp Stanley Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    46   41   50   43   51   66   79   68   50   46   52   51   54


10000/3    34   30   35   30   37   49   68   55   34   31   40   37   40


5000/3     29   24   29   25   31   42   60   45   26   24   33   33   33

     
3000/3     18   15   15   15   17   30   41   27   17   15   19   19   21


1500/3     16   13   12   11   15   26   30   20   15   14   16   17   17


1000/2     10    8    6    6   12   14   17   12    9    9   10   10   10


800/2.0    10    8    6    6    8   14   16   12    9    9   10   10   10


500/1.5     8    6    4    5    6   10   10    8    6    8    8    7    7


300/1.0
4    3    3    3    3    5    5    5    6    5    6    5    4


200/0.5
1    1    1    1    1    1    1    1    2    3    3    2    1


100/.25
1    1    1    1    #    #    #    1    2    2    2    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    0    #    1    1    2    1    1    1    #    #    1

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    5    8    8   11   12   22   16    8    5    7    5    9

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  6    4    1    #    0    0    0    0    #    #    1    4    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    1    1    #    #    #    #    #    #    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9512.  45838 TOTAL OBS USED.

            2.  NATIONAL INTELLIGENCE SURVEY, NIS 41, SEC. 23 JAN 68

            3 & 4.  AWS CLIMATIC BRIEF, APR 90

10.6.  Operational Climatic Data for Camp Walker.

STATION:  CAMP WALKER AIN Republic of Korea      STATION #: 471425       ICAO: RKTG

LOCATION: 3551N  12835E                 ELEVATION (FEET):  246        LST = GMT + 9

PREPARED BY: AFCCC/DOS, SEP 1996        PERIOD: 7301-9512

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1/2  57   70   79   86   95   99  104  106   95   88   79   68  106

MEAN DAILY MAX   1   38   41   51   65   73   80   84   86   77   67   54   43   63

MEAN             1   33   36   46   59   68   75   80   81   72   62   49   38   59

MEAN DAILY MIN   1   26   28   37   48   57   66   73   74   64   52   41   30   50

EXTREME MIN     1/2  10    5   14   30   41   48   59   61   48   30   23   10    5

# DAYS GE 90     1    0    0    0    0    1    3   10   10    1    0    0    0   24

# DAYS LE 32     1   23   18    6    #    0    0    0    0    0    #    5   20   72

# DAYS LE 0      1    0    0    0    0    0    0    0    0    0    0    0    0    0

2.  PRECIPITATION (INCHES)

MAXIMUM          3  4.3  4.3  4.1  6.3  5.7 17.0 17.2 16.3 14.5  4.9  3.8  1.5 57.4

MEAN             3  0.6  1.1  1.8  2.5  2.6  5.2  7.9  6.5  6.4  1.7  1.2  1.0 38.5

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR        3  1.1  2.0  2.4  2.4  2.3  6.5  5.8  8.9 11.1  2.3  2.6  0.8 11.1

# DAYS PRECIP    2    6    6    7    7    7    9   13   11    8    5    5    6   90

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *    *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM          3    7    4    3    *    *    *    *    *    *    *    #    3   17

MAX 24 HR        3    7    4    2    *    *    *    *    *    *    *    #    3    7

# DAYS SNOWFALL  2    3    2    1    0    0    0    0    0    0    #    1    2    9

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   73   71   74   76   77   83   86   87   88   85   81   79   80

RH (15 LST)      1   53   49   47   44   45   54   63   62   56   50   50   53   52

VAPOR PRESS      1  .13  .14  .19  .28  .39  .56  .76  .77  .55  .36  .23  .15  .37

DEWPOINT         1   21   22   31   41   50   61   70   70   60   48   36   26   45

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1    W    W    W    W    W    E    E    E   $E    W    W    W    W   

MEAN SPEED

(PVLG DRCTN)     1    7    7    7    7    7    7    7    7    7    6    7    7    7

MEAN SPEED

(ALL OBS)        1    6    6    6    6    6    5    5    5    5    5    5    6    6

MAX PEAK GUST   1/3  41   44   44   46   55   35   41   81   40   40   36   52   81

PRESSURE ALT     1 2107  573 2089  734  791 1052  929 1188  856  967  601  528 2107

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    4    5    5    4    4    3    3    2    4

DAYS TSTMS       1    0    0    #    #    #    #    2    2    #    #    #    0    5

DAYS FOG LT 7    1   11   10   12   11    9   15   15   14   15   18   16   15  160

DAYS BNBD LT 7   1    0    0    #    #    #    0    0    0    0    #    0    #    0

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Camp Walker Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (NO DATA VIA SOCS, PLS REFERENCE DATA FOR TAEGU AB) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5     *    *    *    *    *    *    *    *    *    *    *    *    *


10000/3     *    *    *    *    *    *    *    *    *    *    *    *    *


5000/3      *    *    *    *    *    *    *    *    *    *    *    *    *

3000/3      *    *    *    *    *    *    *    *    *    *    *    *    *

1500/3
*    *    *    *    *    *    *    *    *    *    *    *    *

1000/2
*    *    *    *    *    *    *    *    *    *    *    *    *

800/2.0
*    *    *    *    *    *    *    *    *    *    *    *    *

500/1.5
*    *    *    *    *    *    *    *    *    *    *    *    *

300/1.0
*    *    *    *    *    *    *    *    *    *    *    *    *

200/0.5
*    *    *    *    *    *    *    *    *    *    *    *    *

100/.25
*    *    *    *    *    *    *    *    *    *    *    *    *

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  *    *    *    *    *    *    *    *    *    *    *    *    *

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  *    *    *    *    *    *    *    *    *    *    *    *    *

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  *    *    *    *    0    0    0    0    0    *    *    *    *

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  *    *    *    *    *    *    *    *    *    *    *    *    *

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9512, 75656 TOTAL DAYTIME RECORDS

            2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 3.0

      
3.  SUMMARY OF DAY:  POR 7301-8912

10.7.  Operational Climatic Data for Kangnung.

STATION:  KANGNUNG Republic of Korea          STATION #: 471050          ICAO: RKNN    

LOCATION: 3745N  12854E                 ELEVATION (FEET):   89        LST = GMT + 9

PREPARED BY: AFCCC/DOS, MAR 1995        PERIOD: 7301-9212

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1/2  59   70   76   86   94   96   99   99   92   84   78   65   99

MEAN DAILY MAX   1   39   40   49   62   71   75   80   82   75   67   55   45   62

MEAN             1   32   34   43   55   64   69   75   76   68   59   48   38   55

MEAN DAILY MIN   1   26   28   36   47   57   63   70   71   63   53   43   32   49

EXTREME MIN     1/2  -4    4   11   26   36   43   52   54   43   29   18    5   -4

# DAYS GE 90     1    0    0    0    0    #    1    5    5    #    0    0    0   12

# DAYS LE 32     1   24   19    7    #    0    0    0    0    0    #    4   16   71

# DAYS LE 0      1    #    0    0    0    0    0    0    0    0    0    0    0    #

2.  PRECIPITATION (INCHES)

MAXIMUM          2  7.6 10.9  6.7  9.0  8.2 11.0 26.9 25.8 19.9 12.1 10.1  9.8 80.5

MEAN             2  1.5  2.9  2.9  2.8  2.5  5.3  8.4  7.5  7.8  3.5  3.5  2.1 50.7

MINIMUM          2    0    #  0.1  0.2  0.3  0.8  1.5  1.5  0.1  1.1    #    0 39.5    

MAX 24 HR        2  2.7  3.3  3.0  4.1  3.1  8.7  7.8  8.4 12.0  5.4  3.6  4.0 12.0

# DAYS GE .004   2    7    7   9     9   11   10   14   14   12    8    6    6  113

# DAYS GE .4     2    2    3    3    2    2    3    6   5     4    3    3    2   37

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    0    0    0    0    0    *    *    *    *

MAXIMUM               *    *    *    *    0    0    0    0    0    *    *    *    *

MAX 24 HR             *    *    *    *    0    0    0    0    0    *    *    *    *

# DAYS GE TRACE  2    7    7    5    1    0    0    0    0    0    *    #    5   25

# DAYS GE 1.5         *    *    *    *    0    0    0    0    0    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   53   59   65   65   67   81   84   85   81   70   60   56   69

RH (15 LST)      1   44   48   52   47   49   63   69   70   63   54   49   45   54

VAPOR PRESS      1  .10  .12  .17  .24  .35  .52  .69  .72  .52  .33  .20  .13  .34

DEWPOINT         1   15   19   28   38   47   59   67   68   59   46   32   21   42

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  WSW  WSW  WSW  WSW  WSW $WSW $WSW  $SW   SW  WSW  WSW  WSW  WSW 

MEAN SPEED

(PVLG DRCTN)     1    8    7    6    7    7    5    5    4    5    6    7    8    6

MEAN SPEED

(ALL OBS)        1    7    6    5    6    5    3    3    3    4    5    6    7    5

MAX PEAK GUST    3   40   23   65   38   29   36   50   50   53   34   50   27   65

PRESSURE ALT          *    *    *    *    *    *    *    *    *    *    *    *    *

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    2    3    4    4    4    5    5    5    4    3    2    2    4

DAYS TSTMS       1    #    #    #    #    1    1    1    1    #    #    0    #    5

DAYS FOG LT 7    1    1    1    3    4    6   12   13    9    4    2    2    2   56

DAYS BNBD LT 7   1    0    0    #    #    #    0    0    0    0    #    0    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Kangnung Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    28   36   43   43   44   65   71   66   52   40   37   28   46


10000/3    21   27   34   31   30   52   58   55   38   29   28   21   36


5000/3     19   25   31   27   26   48   53   50   33   26   25   19   32

3000/3     13   19   23   21   20   43   45   42   24   17   15   11   25

1500/3
8   13   13   14   15   33   34   28   12    8    9    6   16

1000/2
6    9    9   10   11   24   27   20    9    5    5    4   12

800/2.0
5    8    7    8    9   20   21   14    6    4    4    3    9

500/1.5
3    6    4    4    5   12   11    7    3    2    2    2    5

300/1.0
2    5    2    2    3    7    6    3    2    1    1    1    3

200/0.5
1    1    #    1    1    2    2    1    #    #    #    #    1

100/.25
#    #    #    #    1    1    1    #    #    #    #    #    #

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    1    1    #    #    #    0    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    7   10   11   10   15   19   19   14    9    8    5   11

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  6    7    4    #    0    0    0    0    0    #    1    2    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    0    #    #    #    #    0    #    #    #    #    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9212, 57286 TOTAL 3HRLY RECORDS

            2.  NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 68

            3.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 2.0

10.8.  Operational Climatic Data for Seoul/Kimpo International (Gimpo).
STATION:  SEOUL/KIMPO INTL Republic of Korea     STATION #: 471100       ICAO: RKSS

LOCATION: 3733N  12648E                 ELEVATION (FEET):   62        LST = GMT + 9

PREPARED BY: AFCCC/DOS, JAN 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1/2  60   61   68   84   90   98   97  101   91   83   73   59  101

MEAN DAILY MAX   1   34   38   48   61   71   78   82   84   77   66   52   39   61

MEAN             1   25   30   40   52   62   70   76   77   67   55   42   31   52

MEAN DAILY MIN   1   17   21   32   43   54   63   71   71   60   47   34   23   45

EXTREME MIN     1/2  -8   -4   11   24   36   50   55   52   39   24    9   -5   -8

# DAYS GE 90     1    0    0    0    0    #    #    3    6    #    0    0    0    9

# DAYS LE 32     1   30   26   17    2    0    0    0    0    0    2   15   27  119

# DAYS LE 0      1    1    #    0    0    0    0    0    0    0    0    0    #    1

2.  PRECIPITATION (INCHES)

MAXIMUM         2/3 4.5  4.4  6.4 13.3 10.0 20.6 35.3 34.7 18.2  6.0  4.9  3.8 79.5

MEAN             3  0.8  1.1  1.9  4.1  3.5  5.9 15.1 10.3  6.3  1.9  1.7  1.0 53.7

MINIMUM         2/3   #    #  0.2  0.3  0.1  0.9  4.2  1.9  0.1  0.1    #  0.2 36.5

MAX 24 HR        2  2.8  1.7  4.0  3.6  3.5  9.2  9.1 12.1  6.2  2.6  1.7  3.3 12.1

# DAYS W/PRECIP  5   10    7    9   10   10   12   18   15    9   10   11   11  132

# DAYS GE .004   2    7    5    7    8    9    9   16   12    9    6    7    8  103

# DAYS GE .4     2    1    1    1    2    3    4    8    5    3    2    1    1   30

3.  SNOWFALL (INCHES)

MEAN             4    8    4    2    #    0    0    0    0    0    0    1    1   16

MAXIMUM          4   55   33   12    #    0    0    0    0    0    0    4    7   66

MAX 24 HR        4   29   20    9    #    0    0    0    0    0    0    3    6   29

# DAYS GE TRACE  5    8    5    3    #    0    0    0    0    0    #    2    7   25

# DAYS GE 1.5         *    *    *    *    0    0    0    0    0    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   77   78   82   83   85   89   91   91   92   89   84   80   85

RH (15 LST)      1   52   50   49   48   53   62   71   67   58   51   54   56   56

VAPOR PRESS      1  .10  .12  .17  .26  .40  .57  .75  .77  .54  .33  .21  .14  .36

DEWPOINT         1   15   19   29   39   51   62   70   70   60   46   33   22   43

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  NNW   NW $NNW    W    W   $W  SSW   $N    N   $N  NNW  NNW   $N  

MEAN SPEED

(PVLG DRCTN)     1    6    7    6    9    8    6    7    4    4    4    6    6    6

MEAN SPEED

(ALL OBS)        1    5    5    5    6    6    5    5    5    4    4    5    5    5

MAX PEAK GUST    1   42   33   37   52   32   42   56   56   40   35   39   34   56

PRESSURE ALT     1  400  500  800  787  750 1050  850 1150  600  500  400  300 1150

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    3    3    3    4    5    4    3    3    3    3    3

DAYS TSTMS       1    #    #    #    1    1    1    3    2    1    1    1    #   11

DAYS FOG LT 7    1   18   16   19   17   16   21   20   19   20   22   19   20  227

DAYS BNBD LT 7   1    0    0    #    #    #    #    #    0    0    #    #    0    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Seoul/Kimpo International (Gimpo)
7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, NO SOCS DATA AVAILABLE) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5     *    *    *    *    *    *    *    *    *    *    *    *    *


10000/3     *    *    *    *    *    *    *    *    *    *    *    *    *

      5000/3      *    *    *    *    *    *    *    *    *    *    *    *    *

 
3000/3     28   24   23   25   25   36   42   32   23   25   29   31   28


1500/3     26   21   19   20   21   30   30   21   18   22   26   28   23


1000/2     19   15   13   13   14   19   19   13   12   16   19   20   16


800/2.0    19   15   13   13   14   18   19   12   11   16   19   19   16


500/1.5    12   10    9    8    7    9   10    6    7   11   13   13   10


300/1.0
8    6    6    5    4    4    5    3    4    7    9    8    6


200/0.5
3    2    2    1    1    1    1    1    1    4    4    3    2


100/.25
1    2    1    1    #    #    #    #    1    2    2    2    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    1    1    #    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  3    4    6    8    9   10   16   12    7    5    7    4    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    3    1    #    0    0    0    0    0    #    1    3    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    #    #    #    #    #    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 301855 HOURLY RECORDS 

            2.  NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 1968, KIMPO POR: 19-21  

                YRS, #DAYS PRECIP GE .004/.04 FROM SEOUL CITY POR: 30-64 YRS

            3.  GLOBAL HISTORICAL CLIMATOLOGY NETWORK (GHCN) VERSION 1.0, 1992,

                POR: 27 COMPLETE YEARS, 1954-1980

            4.  RUSSWO, POR: OCT 45-JUL 49, SEP-DEC 50, MAY 51-JUN 66, AUG 66-SEP 70,

                JAN 71-JUL 72

            5.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 2.0

10.9.  Operational Climatic Data for Kunsan AB.

STATION:  KUNSAN AB Republic of Korea       STATION #: 471410           ICAO: RKJK

LOCATION: 3554N  12637E                 ELEVATION (FEET):   30        LST = GMT + 9

PREPARED BY: AFCCC/DOS, MAR 1995        PERIOD: 7301-9212

-----------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX    1-4   57   63   72   81   91  100   99   99   94   84   75   67  100

MEAN DAILY MAX   1   38   40   48   59   69   75   82   85   78   68   55   44   62

MEAN             1   32   35   42   53   62   70   78   80   71   60   48   37   56

MEAN DAILY MIN   1   26   28   36   47   56   65   74   75   65   53   41   31   50

EXTREME MIN    1-4    3    8   17   27   42   50   61   60   46   32   19    5    4

# DAYS GE 90     1    0    0    0    0    #    #    4    7    #    0    0    0   12

# DAYS LE 32     1   28   21    9    #    0    0    0    0    0    #    5   19   80

# DAYS LE 0      1    0    0    0    0    0    0    0    0    0    0    0    0    0

2.  PRECIPITATION (INCHES)

MAXIMUM        2/4  4.8  5.0  9.2  9.3  8.6 12.8 22.0 15.5 14.1  5.1  9.6  5.2 70.3

MEAN             2  1.8  1.3  2.2  4.3  3.5  5.1  9.5  6.3  5.8  1.9  1.9  1.1 44.7

MINIMUM        2/4  0.3    #  0.2  0.9  0.4  0.7  2.9  1.1    #    #  0.6  0.8 31.0

MAX 24 HR      2/4  1.6  1.9  2.8  4.3  4.3  5.9  6.9  7.9  8.2  3.3  2.1  1.3  8.2

# DAYS GE .004   2   11    7    6    8    7   10   13   10   10    6    7   10  105

# DAYS GE .4     2    1    1    2    4    3    4    7    4    4    2    2    1   34

3.  SNOWFALL (INCHES)

MEAN             4   14    4    1    #    0    0    0    0    0    #    3   13   35

MAXIMUM          4   48   16    4    #    0    0    0    0    0    1   21   48   73

MAX 24 HR        4   12    6    3    #    0    0    0    0    0    #   10   14   14

# DAYS GE TRACE  3   13    7    2    #    0    0    0    0    0    *    1    7   30

# DAYS GE 1.5         *    *    *    *    0    0    0    0    0    *    *    *    *


4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   74   75   79   81   82   84   86   86   85   81   76   74   80

RH (14 LST)      1   62   62   62   64   65   70   75   70   65   58   59   61   64

VAPOR PRESS      1  .13  .15  .20  .30  .43  .59  .80  .82  .60  .39  .25  .17  .40

DEWPOINT         1   23   25   33   44   54   63   71   72   63   50   38   28   47

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1    N  NNW  NNW  $NW $WNW   $W $SSW   $E   $E    E    E    E   $E  

MEAN SPEED

(PVLG DRCTN)     1    9   11   10    9    7    5    9    4    4    4    4    4    7

MEAN SPEED

(ALL OBS)        1    7    7    7    6    5    5    5    5    5    5    6    6    6

MAX PEAK GUST  1/4   55   49   47   47   39   49   50   64   57   53   47   56   64

PRESSURE ALT          *    *    *    *    *    *    *    *    *    *    *    *    *

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    4    4    4    4    4    4    4    3    3    3    3    4    4

DAYS TSTMS       1    #    #    #    1    1    2    3    3    1    1    1    #   13

DAYS FOG LT 7    1   16   14   19   19   18   22   20   17   19   19   16   15  213

DAYS BNBD LT 7   1    #    #    #    1    #    0    #    #    0    #    #    #    2

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Kunsan AB Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    51   46   42   41   43   60   63   49   43   37   49   53   48


10000/3    43   36   30   29   30   43   50   35   27   23   37   45   36


5000/3     35   29   23   22   22   36   38   23   16   14   26   27   27

   
3000/3     14   14   14   16   17   29   27   13    9    8   11   14   16


1500/3      9    9   10   12   13   23   17    7    6    6    7    9   11


1000/2      5    5    6    8    9   15   10    4    3    4    4    5    7


800/2.0     5    5    5    8    8   14    9    3    3    4    4    5    6


500/1.5     4    4    4    5    5    8    5    2    2    3    3    4    4


300/1.0     3    2    3    3    3    4    3    1    2    2    2    3    2


200/0.5     1    1    1    2    1    1    1    #    1    1    2    1    1


100/.25     1    1    1    1    1    1    #    #    1    1    1    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    1    1    #    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  5    7    9   10    9   11   15   10    9    6    8    5    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                 13    9    1    0    0    0    0    0    0    #    3   12    3

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    3    3    2    1    #    1    1    1    2    4    4    2

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9212, 208537 TOTAL HOURLY RECORDS

            2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 2.0

            3.  NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 68

            4.  RUSSWO, POR: AUG 51-MAY 86
10.10.  Operational Climatic Data for Kwangju.

STATION:  KWANGJU (KOR-AFB) Republic of Korea  STATION #: 471580          ICAO: RKJJ

LOCATION: 3507N  12649E                  ELEVATION (FEET):   43        LST = GMT + 9

PREPARED BY: AFCCC/DOS, APR 1995         PERIOD: 7301-9212

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   67   86   77   83   93   94  100  100   94   91   86   68  100

MEAN DAILY MAX   1   40   44   53   66   75   81   86   89   81   71   57   46   66

MEAN             1   32   35   43   55   65   72   79   80   70   59   47   36   56

MEAN DAILY MIN   1   24   27   34   45   55   64   73   73   62   50   38   28   48

EXTREME MIN      1    1    5   14   28   34   50   51   59   38   28   14    9    1

# DAYS GE 90     1    0    0    0    0    #    2   11   18    1    #    0    0   33

# DAYS LE 32     1   29   21   13    2    #    0    0    0    0    1   10   25  101

# DAYS LE 0      1    0    0    0    0    0    0    0    0    0    0    0    0    0

2.  PRECIPITATION (INCHES)

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MEAN             2  1.2  1.4  2.7  3.2  3.6  6.6  8.8  7.9  7.5  2.0  1.7  1.4 48.0

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE TRACE  1   15   13   11   11   10   11   16   13   10    7   11   13  141

# DAYS GE .4     2    1    1    2    3    3    4    6    5    5    2    2    1   35

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM DEPTH    2 13.8  8.3  3.3    0    0    0    0    0    0    0  1.7  6.3 13.8

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE TRACE  1   10    7    2    0    0    0    0    0    0    0    2    8   29

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   86   86   87   89   90   92   93   92   92   91   89   88   90

RH (15 LST)      1   63   59   50   49   51   58   67   63   59   52   58   63   58

VAPOR PRESS      1  .15  .16  .21  .31  .44  .62  .82  .83  .60  .39  .26  .17  .41

DEWPOINT         1   26   27   34   45   54   64   72   73   63   51   39   30   48

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1   $N   $N   $N   $S   $S   $S   $S   $S   $N   $N   $N   $N   $N  

MEAN SPEED

(PVLG DRCTN)     1    7    7    7    6    5    5    5    5    5    6    6    6    6

MEAN SPEED

(ALL OBS)        1    3    4    4    4    3    3    3    3    2    2    3    3    3

MAX PEAK GUST    1   41   40   37   38   39   35   45   45   26   37   32   35   45

PRESSURE ALT          *    *    *    *    *    *    *    *    *    *    *    *    *

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    4    4    4    4    4    5    5    4    4    3    3    4    4

DAYS TSTMS       1    1    1    #    1    1    1    4    5    1    #    #    #   16

DAYS FOG LT 7    1   20   17   21   23   24   24   24   31   23   24   21   22  274

DAYS BNBD LT 7   1    #    #    1    1    1    #    0    0    #    #    #    #    3

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Kwangju Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, NO SOCS DATA) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5
*    *    *    *    *    *    *    *    *    *    *    *    *


10000/3
*    *    *    *    *    *    *    *    *    *    *    *    *


5000/3
*    *    *    *    *    *    *    *    *    *    *    *    *

   
3000/3     41   36   27   30   29   48   60   47   32   25   36   41   37


1500/3     14   12   11   14   14   28   28   19   18   16   15   15   17


1000/2
8    7    5    6    7   15   14   10   11   10    9   10    9


800/2.0
8    6    4    5    6   14   11    9   10   10    9    9    8


500/1.5
6    4    3    3    4    8    6    6    7    8    8    7    5


300/1.0
4    3    2    2    3    5    4    4    6    7    7    6    4


200/0.5
2    1    1    1    1    2    1    2    4    4    5    3    2


100/.25
1    0    1    1    1    1    1    1    3    3    4    2    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    2    2    #    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  5    7    9   11   10   12   15   10    9    6    9    4    9

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                 10    7    2    #    0    0    #    #    0    0    1    7    2

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    1    1    1    #    #    #    1    #    #    1    1    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9212, 136974 TOTAL HOURLY RECORDS

            2.  INTERPOLATED FROM NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 68

10.11.  Operational Climatic Data for Osan AB.
STATION:  OSAN (US/KOR-AFB) Republic of Korea STATION #: 471220           ICAO: RKSO

LOCATION: 3704N  12701E                 ELEVATION (FEET):   39        LST = GMT + 9

PREPARED BY: AFCCC/DOC5 SA, JUL 2001    PERIOD: 195301-200012

 ------------------------------------------------------------------------------------

         SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 1.  TEMPERATURE ( F)

 EXTREME MAX    1-5   56   65   75   85   91   96   99  100   95   84   73   65  100

 MEAN DAILY MAX   1   34   38   49   63   73   80   84   86   78   67   53   40   62

 MEAN             1   25   30   40   52   63   71   77   78   68   55   43   31   53

 MEAN DAILY MIN   1   16   20   31   42   54   63   72   72   61   46   34   23   45

 EXTREME MIN    1-4  -16  -17   12   21   37   48   55   53   36   25    9   -9  -17

 # DAYS GE 90     1    0    0    0    0    #    1    6    9    #    0    0    0   17

 # DAYS LE 32     1   31   26   19    3    0    0    0    0    0    2   16   27  124

 # DAYS LE 0      1    2    #    0    0    0    0    0    0    0    0    0    1    3

 2.  PRECIPITATION (INCHES)

 MAXIMUM        3/4  4.2  4.4  6.1 17.5  9.7 14.9 24.0 31.8 16.1  9.5  5.9  4.8 76.0

 MEAN             3  1.0  1.0  2.3  4.6  3.1  5.3 14.8  8.3  7.0  1.8  1.6  1.3 42.1

 MINIMUM        3/4  0.1  0.1  0.1  0.3  0.4  0.2  4.7  1.5  0.1  0.1  0.3  0.2 31.2

 MAX 24 HR      2-4  1.1  2.1  2.9  5.8  4.5  5.5 10.2 12.4 11.4  5.6  4.5  2.3 12.4

 # DAYS GE .004   3    7    4    7    9    8   10   16   11    9    6    8    6  101

 # DAYS GE .5     5    #    1    1    2    2    3    6    5    3    1    1    #   27

 3.  SNOWFALL (INCHES)

 MEAN             4    7    3    1    #    0    0    0    0    0    #    1    3   15

 MAXIMUM          4   31   10    9    #    0    0    0    0    0    #    5   19   48

 MAX 24 HR        4   10    6    6    #    0    0    0    0    0    #    4   11   11

 # DAYS GE 0.1    5    4    2    1    #    0    0    0    0    0    0    1    3   11

 # DAYS GE 1.5    5    1    1    #    0    0    0    0    0    0    0    #    1    3

 4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

 RH ( 6 LST)      1   76   77   80   83   85   86   88   89   89   87   82   79   83

 RH (15 LST)      1   54   51   48   47   49   57   67   64   57   51   53   55   54

 VAPOR PRESS      1  .10  .12  .17  .27  .39  .56  .76  .77  .54  .34  .21  .13  .36

 DEWPOINT         1   16   20   29   40   51   61   70   70   60   46   34   22   43

 5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

 PVLG DRCTN       1 $ENE   $W   $W   $W   $W   $W   $E   $E $ENE $ENE $ENE $ENE   $W

 MEAN SPEED

 (PVLG DRCTN)     1    4    7    8    8    7    6    5    5    4    4    4    4    6

 MEAN SPEED

 (ALL OBS)        1    4    5    5    5    5    4    4    4    3    4    4    4    4

 MAX PEAK GUST@  1/4  39   43   48   45   39   42   47   51   40   45   42   44   51

 PRESSURE ALT     1  431  770  581  685  755  833 1074  806  600  329  458  510 1074

 6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

 CLD COVER        1    3    4    4    4    4    5    6    5    4    3    4    4    4

 DAYS TSTMS       1    0    #    #    1    2    2    4    4    1    1    1    #   15

 DAYS FOG LT 7    1   22   19   23   22   22   23   23   21   23   27   24   24  274

 DAYS BNBD LT 7   1    #    #    #    1    #    0    0    0    0    0    0    #    1

Operational Climatic Data for Osan AB continued

 7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

    (CIG/VIS) LT 3000/3 STATUTE MILES (MI) (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        15   16   16   15   16   23   33   21   17   16   18   16   19

 03-05 LST        17   20   21   23   25   39   48   36   29   25   23   20   27

 06-08 LST        22   26   33   34   35   50   55   43   38   36   29   26   36

 09-11 LST        33   30   26   21   19   29   39   25   20   20   26   29   26

 12-14 LST        14   13   14   13   12   16   28   16   10    5    9   12   14

 15-17 LST        10   10   11   11    9   12   21   11    7    4    7   10   10

 18-20 LST        11   10   11   11    9   12   18   11    7    4    8   10   10

 21-23 LST        12   12   12   12   11   15   22   12    8    6   11   11   12

 ALL HOURS        17   17   18   18   17   25   33   22   17   14   16   17   19

 8. % FREQ OF CIG/VIS LT 1500/3 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        12   11   11   12   12   17   20   13   14   14   14   13   14

 03-05 LST        13   15   16   19   20   31   33   26   25   23   20   16   22

 06-08 LST        19   21   28   29   30   41   41   33   33   34   26   22   30

 09-11 LST        31   26   21   16   13   19   22   13   15   18   22   26   20

 12-14 LST        10    8    7    6    6    8   11    4    4    3    6    9    7

 15-17 LST         6    5    5    6    5    6    9    4    3    2    3    5    5

 18-20 LST         7    6    7    7    5    7    9    4    3    2    5    7    6

 21-23 LST         9    8    7    8    7    9   12    6    5    4    8    9    8

 ALL HOURS        13   12   13   13   12   17   20   13   13   13   13   13   14

 9. % FREQ OF CIG/VIS LT 1000/2 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         7    6    7    7    8    9   12    7    8    9    9    9    8

 03-05 LST         9   10   10   13   14   19   21   17   19   18   15   11   15

 06-08 LST        12   14   19   20   20   27   28   23   26   28   20   16   21

 09-11 LST        19   16   12    9    7    9   11    7    8   12   15   16   12

 12-14 LST         6    4    4    3    3    3    4    2    2    1    3    5    3

 15-17 LST         4    3    3    3    2    3    4    2    1    1    1    2    2

 18-20 LST         4    3    3    4    3    3    4    2    1    1    2    3    3

 21-23 LST         5    4    4    5    4    5    6    2    2    2    5    5    4

 ALL HOURS         8    8    8    8    8   10   11    8    8    9    9    8    9

 10. % FREQ OF CIG/VIS LT 200/0.5 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    2    1    1    1    #    0    1    1    2    3    2    1

 03-05 LST         2    3    3    3    3    2    2    3    6    7    6    3    4

 06-08 LST         3    4    5    5    4    4    3    5    9   12    8    5    5

 09-11 LST         3    3    2    1    #    #    #    #    1    3    4    3    2

 12-14 LST         1    1    #    0    #    0    #    #    0    0    #    1    #

 15-17 LST         #    #    #    #    0    0    #    #    0    0    #    #    #

 18-20 LST         1    #    #    #    0    0    #    #    0    0    #    #    #

 21-23 LST         1    1    #    #    #    #    #    0    #    #    1    1    #

 ALL HOURS         2    2    1    1    1    1    1    1    2    3    3    2    2

 11.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0    #    #    #    #    #    1    1    #    #    #    #    #

 03-05 LST         0    #    #    #    #    #    2    1    #    #    #    #    #

 06-08 LST         0    #    #    #    #    #    1    1    #    #    #    #    #

 09-11 LST         0    0    0    #    #    #    1    1    #    #    #    #    #

 12-14 LST         0    0    0    #    #    #    1    1    #    #    #    0    #

 15-17 LST         0    0    #    #    #    1    1    1    #    1    #    #    #

 18-20 LST         0    #    #    #    #    1    1    2    #    #    #    #    #

 21-23 LST         0    #    #    #    #    0    1    1    #    #    #    0    #

 ALL HOURS         0    #    #    #    #    #    1    1    #    #    #    #    #

Operational Climatic Data for Osan AB continued

 12.  % FREQ RAIN AND/OR DRIZZLE: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    5    6   10    9   11   15   11    9    6    7    3    8

 03-05 LST         2    4    7   12   10   13   19   12    9    6    8    4    9

 06-08 LST         3    5    8   11   11   13   19   13   10    6    6    4    9

 09-11 LST         3    4    7    9    9   10   17   11    9    6    6    4    8

 12-14 LST         3    5    7    9    9   10   15   11    9    6    7    4    8

 15-17 LST         3    5    7    9    8   10   14   11   10    6    7    4    8

 18-20 LST         3    5    8    9    8   10   12   11    9    5    7    4    8

 21-23 LST         3    4    7    9    8   10   13   10    8    5    7    3    7

 ALL HOURS         3    5    7   10    9   11   16   11    9    6    7    4    8

 13.  % FREQ SNOW AND/OR ICE PELLETS: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         6    4    1    0    0    0    0    0    0    0    1    5    1

 03-05 LST         6    4    1    #    0    0    0    0    0    #    1    5    1

 06-08 LST         7    5    2    #    0    0    0    0    0    #    1    4    2

 09-11 LST         7    4    2    #    0    0    0    0    0    #    1    4    2

 12-14 LST         6    4    1    #    0    0    0    0    0    #    1    4    1

 15-17 LST         6    3    2    #    0    0    0    0    0    #    1    4    1

 18-20 LST         5    3    1    #    0    0    0    0    0    #    1    3    1

 21-23 LST         6    3    2    #    0    0    0    0    0    #    1    4    1

 ALL HOURS         6    4    1    #    0    0    0    0    0    #    1    4    1

 14.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         #    #    #    #    #    0    #    #    0    0    #    #    #

 03-05 LST         #    #    #    #    #    0    #    #    #    #    #    0    #

 06-08 LST         #    #    0    #    #    0    #    #    #    0    #    #    #

 09-11 LST         #    #    #    #    #    #    #    #    #    #    #    #    #

 12-14 LST         #    1    1    1    #    #    #    #    #    #    1    1    1

 15-17 LST         #    1    1    2    #    #    #    #    #    #    #    1    #

 18-20 LST         #    #    #    #    #    #    #    #    #    #    #    #    #

 21-23 LST         #    #    #    #    0    0    #    #    0    #    #    #    #

 ALL HOURS         #    #    #    0    #    #    #    #    #    #    #    #    #

 15.  % FREQ OF CEILING AND/OR VISIBILITY (CIG/VIS) LT 800/2 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         7    6    6    6    7    7    9    6    8    9    9    9    8

 03-05 LST         9    9   10   12   12   17   19   16   19   18   14   11   14

 06-08 LST        12   14   19   19   19   25   25   22   26   28   20   15   20

 09-11 LST        19   16   11    8    6    7    9    6    8   12   15   16   11

 12-14 LST         6    4    3    3    2    2    3    2    1    1    3    5    3

 15-17 LST         3    3    2    3    2    2    3    1    1    1    1    2    2

 18-20 LST         4    3    3    3    2    3    3    2    1    1    2    3    2

 21-23 LST         5    4    4    4    3    4    5    2    2    2    5    5    4

 ALL HOURS         8    7    7    7    7    8    9    7    8    9    9    8    8

 16.  % FREQ OF CIG/VIS LT 500/1.5 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         5    4    4    4    4    4    4    3    5    7    7    6    5

 03-05 LST         6    6    7    8    8   10   10   11   14   15   12    8    9

 06-08 LST         8    9   13   13   12   16   15   15   20   22   17   11   14

 09-11 LST        13   10    7    4    3    3    3    3    5    8   10   11    7

 12-14 LST         4    2    1    1    1    1    1    1    1    1    1    3    1

 15-17 LST         2    2    1    1    #    1    1    1    1    #    1    1    1

 18-20 LST         3    2    2    2    #    1    1    1    #    #    1    2    1

 21-23 LST         4    2    2    2    1    2    2    1    1    1    3    3    2

 ALL HOURS         6    5    5    4    4    5    5    4    6    7    7    6    5

Operational Climatic Data for Osan AB continued

 17.  % FREQ OF CIG/VIS LT 300/1 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         3    3    2    2    2    1    2    1    2    4    5    4    3

 03-05 LST         4    4    5    5    5    5    5    6   10   12    9    5    6

 06-08 LST         5    6    9    9    8    9    9    9   15   18   13    8   10

 09-11 LST         7    6    4    2    1    1    1    1    2    6    7    6    4

 12-14 LST         2    1    1    #    #    #    #    #    #    #    1    2    1

 15-17 LST         2    1    #    #    #    #    #    #    #    #    #    1    #

 18-20 LST         2    1    1    #    #    #    #    #    #    #    1    1    1

 21-23 LST         2    1    1    1    #    #    1    #    #    1    2    2    1

 ALL HOURS         3    3    3    2    2    2    2    2    4    5    5    4    3

 18.  % FREQ OF CIG/VIS LT 100/.25 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         1    1    1    1    1    #    #    #    1    2    3    1    1

 03-05 LST         2    2    2    2    2    1    1    2    3    5    5    2    2

 06-08 LST         2    3    4    4    3    2    2    3    7    8    7    4    4

 09-11 LST         2    2    1    #    #    #    0    #    #    2    3    2    1

 12-14 LST         #    #    #    0    0    0    0    #    0    0    #    #    #

 15-17 LST         #    #    0    #    0    0    0    #    0    0    0    #    #

 18-20 LST         #    #    #    #    0    0    #    #    0    0    #    #    #

 21-23 LST         1    #    #    #    #    0    #    0    #    #    1    1    #

 ALL HOURS         1    1    1    1    1    #    #    1    1    2    2    1    1

 SOURCE(S):  1.  AFCCC DATSAV DATABASE, 195301-200012, 431503 TOTAL OBSERVATIONS

             2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 4.0

             3.  NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 68

             4.  RUSSWO, POR: JAN 53-MAR 87

             5.  SUMMARY OF DAY, 1953 - NOV 2000

 REMARKS: * = DATA NOT AVAILABLE

          # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5% APPLICABLE

          $ = % CALM GT PVLGN DRCTN

            = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUST NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED OR GUSTS

10.11.1  Upper Air  Data for Osan AB ROK. 

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	January
	
	
	
	
	Month:
	February
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	315/11
	-4.1
	2.4
	
	
	1000
	290/12
	-2.4
	2.7
	

	
	2000
	315/15
	-5.7
	2.1
	
	
	2000
	315/15
	-4.1
	2.3
	

	
	3000
	315/18
	-7.1
	1.8
	
	
	3000
	315/18
	-5.6
	2.0
	

	
	4000
	315/21
	-8.3
	1.5
	
	
	4000
	315/21
	-6.9
	1.6
	

	
	5000
	290/24
	-9.2
	1.2
	
	
	5000
	315/23
	-8.0
	1.3
	

	
	10000
	290/37
	-14.8
	0.6
	
	
	10000
	290/36
	-13.8
	0.7
	

	
	15000
	270/53
	-22.8
	0.3
	
	
	15000
	290/52
	-21.5
	0.4
	

	
	20000
	270/72
	-32.1
	0.2
	
	
	20000
	270/70
	-30.7
	0.2
	

	
	25000
	270/87
	-42.0
	0.1
	
	
	25000
	270/87
	-40.6
	0.1
	

	
	30000
	270/97
	-49.5
	0.0
	
	
	30000
	270/96
	-49.2
	0.0
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	March
	
	
	
	
	Month:
	April
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	290/11
	2.6
	3.5
	
	
	1000
	270/11
	9.5
	5.2
	

	
	2000
	290/14
	1.0
	3.0
	
	
	2000
	270/14
	8.3
	4.5
	

	
	3000
	315/15
	-0.6
	2.6
	
	
	3000
	270/17
	6.8
	3.9
	

	
	4000
	315/18
	-2.2
	2.2
	
	
	4000
	270/20
	5.3
	3.4
	

	
	5000
	315/20
	-3.5
	1.8
	
	
	5000
	270/21
	3.7
	2.9
	

	
	10000
	290/31
	-10.2
	0.9
	
	
	10000
	290/29
	-4.5
	1.4
	

	
	15000
	270/46
	-18.4
	0.5
	
	
	15000
	270/41
	-13.4
	0.7
	

	
	20000
	270/63
	-27.8
	0.2
	
	
	20000
	270/54
	-23.0
	0.3
	

	
	25000
	270/81
	-37.8
	0.1
	
	
	25000
	270/67
	-33.4
	0.1
	

	
	30000
	270/93
	-47.6
	0.0
	
	
	30000
	270/80
	-43.9
	0.1
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	May
	
	
	
	
	Month:
	June
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	270/10
	14.8
	7.8
	
	
	1000
	270/08
	19.0
	11.6
	

	
	2000
	270/13
	13.5
	6.8
	
	
	2000
	270/10
	17.7
	10.4
	

	
	3000
	270/15
	12.1
	5.9
	
	
	3000
	270/12
	16.1
	9.2
	

	
	4000
	270/18
	10.5
	5.1
	
	
	4000
	270/15
	14.5
	8.2
	

	
	5000
	270/20
	8.9
	4.5
	
	
	5000
	270/16
	12.8
	7.1
	

	
	10000
	270/27
	0.6
	2.0
	
	
	10000
	270/22
	4.6
	3.2
	

	
	15000
	270/34
	-8.3
	0.9
	
	
	15000
	270/28
	-3.9
	1.4
	

	
	20000
	270/44
	-17.8
	0.5
	
	
	20000
	270/35
	-12.9
	0.7
	

	
	25000
	270/57
	-28.0
	0.2
	
	
	25000
	270/46
	-22.9
	0.3
	

	
	30000
	270/69
	-38.6
	0.1
	
	
	30000
	270/59
	-33.5
	0.2
	

	
	
	
	
	
	
	
	
	
	
	
	


Table 10.11.a. Osan Upper Air Data (January - June)

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	July
	
	
	
	
	Month:
	August
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	225/10
	22.5
	16.5
	
	
	1000
	090/10
	22.9
	16.2
	

	
	2000
	225/14
	20.9
	15.1
	
	
	2000
	225/13
	21.3
	14.7
	

	
	3000
	225/17
	19.3
	13.6
	
	
	3000
	225/15
	19.6
	13.2
	

	
	4000
	225/18
	17.8
	12.1
	
	
	4000
	225/16
	18.0
	11.7
	

	
	5000
	225/20
	16.4
	10.7
	
	
	5000
	225/17
	16.4
	10.2
	

	
	10000
	270/23
	9.0
	5.1
	
	
	10000
	225/21
	9.2
	4.7
	

	
	15000
	270/27
	1.0
	2.3
	
	
	15000
	245/23
	1.3
	2.1
	

	
	20000
	270/32
	-7.2
	1.1
	
	
	20000
	245/30
	-7.1
	1.1
	

	
	25000
	270/38
	-16.6
	0.5
	
	
	25000
	245/37
	-16.4
	0.5
	

	
	30000
	270/45
	-27.0
	0.2
	
	
	30000
	245/42
	-26.8
	0.2
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	Sept
	
	
	
	
	Month:
	October
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	090/09
	18.4
	11.6
	
	
	1000
	290/10
	12.6
	7.4
	

	
	2000
	270/10
	16.8
	10.2
	
	
	2000
	315/11
	10.9
	6.3
	

	
	3000
	315/12
	14.9
	8.9
	
	
	3000
	315/14
	9.1
	5.3
	

	
	4000
	315/14
	13.2
	7.6
	
	
	4000
	315/15
	7.5
	4.3
	

	
	5000
	315/15
	11.5
	6.3
	
	
	5000
	315/17
	5.9
	3.5
	

	
	10000
	270/21
	4.4
	2.6
	
	
	10000
	270/26
	-1.3
	1.5
	

	
	15000
	270/29
	-3.9
	1.3
	
	
	15000
	270/35
	-9.8
	0.8
	

	
	20000
	270/38
	-12.9
	0.8
	
	
	20000
	270/47
	-19.5
	0.4
	

	
	25000
	270/51
	-22.6
	0.4
	
	
	25000
	270/62
	-29.8
	0.2
	

	
	30000
	270/64
	-32.6
	0.2
	
	
	30000
	270/75
	-39.7
	0.1
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	Nov
	
	
	
	
	Month:
	Dec
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	315/11
	5.6
	4.8
	
	
	1000
	315/12
	-1.1
	3.1
	

	
	2000
	315/15
	3.8
	4.3
	
	
	2000
	315/15
	-2.8
	2.8
	

	
	3000
	315/17
	2.1
	3.6
	
	
	3000
	315/19
	-4.3
	2.4
	

	
	4000
	290/21
	0.7
	3.0
	
	
	4000
	315/22
	-5.5
	1.9
	

	
	5000
	290/23
	-0.6
	2.5
	
	
	5000
	290/25
	-6.5
	1.6
	

	
	10000
	270/31
	-6.8
	1.1
	
	
	10000
	270/35
	-12.0
	0.8
	

	
	15000
	270/44
	-15.3
	0.6
	
	
	15000
	270/49
	-20.4
	0.4
	

	
	20000
	270/59
	-25.3
	0.3
	
	
	20000
	270/65
	-30.1
	0.2
	

	
	25000
	270/72
	-35.8
	0.1
	
	
	25000
	270/80
	-40.1
	0.1
	

	
	30000
	270/85
	-45.3
	0.0
	
	
	30000
	270/91
	-48.3
	0.0
	

	
	
	
	
	
	
	
	
	
	
	
	


Table 10.11.b. Osan Upper Air Data (July - December)

10.12.  Operational Climatic Data for Pusan (Busan)/Kimhae International.
STATION:  PUSAN/KIMHAE INTL Republic of Korea     STATION #: 471530      ICAO: RKPK

LOCATION: 3511N  12856E                 ELEVATION (FEET):   49        LST = GMT + 9

PREPARED BY: AFCCC/DOC3, APR 2000       PERIOD: 197301-200003

 ------------------------------------------------------------------------------------

         SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 1.  TEMPERATURE ( F)

 EXTREME MAX     1/2  67   71   71   82   95   92  100   99   95   86   77   66  100

 MEAN DAILY MAX   1   44   47   55   65   72   78   83   86   80   72   60   49   66

 MEAN             1   35   38   46   56   64   71   77   79   71   61   49   38   57

 MEAN DAILY MIN   1   26   29   37   47   56   64   72   73   64   52   41   30   49

 EXTREME MIN     1/2   7    7   15   28   42   49   55   57   45   32   19   10    7

 # DAYS GE 90     1    0    0    0    0    #    #    6   10    1    0    0    0   16

 # DAYS LE 32     1   27   20    7    #    0    0    0    0    0    #    6   22   82

 # DAYS LE 0      1    0    0    0    0    0    0    0    0    0    0    0    0    0

 2.  PRECIPITATION (INCHES)

 MAXIMUM          3  2.0  4.9  6.5 13.0  8.9 34.0 20.6 13.6 28.2  6.0  8.1  2.6 76.9

 MEAN             3  0.5  1.7  2.7  5.7  3.9  5.9  8.9  6.9  8.3  1.9  2.3  0.9 50.0

 MINIMUM          3    0  0.2  0.5  1.9  1.1  0.3  1.6  0.5  0.1  0.1  0.2    0 32.1

 MAX 24 HR        3  0.9  3.7  4.2  5.2  2.8  8.0  6.6  6.4 11.8  2.4  6.5  1.5 11.8

 # DAYS GE 0.01   3    3    3    5    8    7    7   12    9    9    4    4    3   75

 # DAYS GE 0.50   3    #    1    2    4    3    3    5    3    4    1    1    1   28

 3.  SNOWFALL (INCHES)

 MEAN             3  0.5  0.6  0.1    0    0    0    0    0    0    0    0  0.2  1.5

 MAXIMUM          3  4.0  5.9  2.2    0    0    0    0    0    0    0    0  3.6  8.0

 MAX 24 HR        3  2.5  4.7  2.2    0    0    0    0    0    0    0    0  3.6  4.7

 # DAYS GE 0.1    3    #    #    #    0    0    0    0    0    0    0    0    #    1

 # DAYS GE 1.5    3    #    #    #    0    0    0    0    0    0    0    0    #    #

 4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

 RH ( 6 LST)      1   71   73   79   83   86   89   90   90   89   86   81   76   83

 RH (14 LST)      1   48   47   49   53   58   67   73   68   62   51   49   47   56

 VAPOR PRESS      1  .13  .15  .21  .32  .44  .60  .79  .82  .60  .40  .25  .16  .41

 DEWPOINT         1   22   25   34   45   54   63   71   72   63   51   38   27   47

 5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

 PVLG DRCTN       1  NNW  NNW $NNW $SSW $SSW $SSW $SSW $NNW $NNW $NNW $NNW $NNW $NNW

 MEAN SPEED

 (PVLG DRCTN)     1    8    8    7    9    8    8    7    8    7    6    7    8    8

 MEAN SPEED

 (ALL OBS)        1    6    6    6    6    6    6    6    5    5    4    5    5    6

 MAX PEAK GUST@   1   50   44   44   58   48   44   62   64   52   58   53   48   64

 PRESSURE ALT     1  321  413  563  583  638  742  799  893  725  582  329  237  893

 6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

 CLD COVER        1    3    3    4    4    4    5    5    5    4    3    3    2    4

 DAYS TSTMS       1    #    #    #    1    1    1    3    3    1    #    #    #   11

 DAYS FOG LT 7    1    8    9   14   17   19   24   23   20   17   15   13   10  192

 DAYS BNBD LT 7   1    #    #    #    1    1    #    0    #    0    0    0    #    2

 REMARKS: * = DATA NOT AVAILABLE

          # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5% APPLICABLE

          $ = % CALM GT PVLGN DRCTN

            = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUST NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED OR GUSTS

Operational Climatic Data for Pusan (Busan)/Kimhae International Continued

 7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

    (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5     32   38   47   49   52   71   71   62   56   42   37   39   50   


10000/3     20   26   32   33   34   51   57   44   35   24   23   18   34

 
5000/3      17   22   28   28   30   48   53   40   30   20   19   15   30

   
3000/3       8   12   14   18   21   38   44   27   19   10   10    7   20


1500/3
 4    5    6   11   14   28   26   12    8    6    6    4   11


1000/2
 3    2    3    6    8   17   15    6    4    3    4    3    6


800/2.0
 3    2    3    6    7   16   17    5    2    3    4    3    6


500/1.5
 2    2    2    3    4    9    8    3    2    2    3    2    4


300/1.0
 1    1    1    2    2    5    4    1    1    2    2    1    2


200/0.5
 #    #    #    1    #    1    1    #    #    1    1    #    #


100/.25
 #    #    #    #    #    1    #    #    #    #    #    #    #

 8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                   #    #    #    #    #    #    1    2    1    #    #    #    #

 9.  % FREQ RAIN AND/OR DRIZZLE: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                   6    8   10   11   11   14   15   12   12    6    7    4   10

 10.  % FREQ SNOW AND/OR ICE PELLETS: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                   1    1    #    #    0    0    0    0    0    #    #    #    #

 11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                   2    2    2    3    1    1    1    2    1    1    1    1    2

 SOURCE(S):  1.  AFCCC DATSAV DATABASE, 197301-200003,  229219 TOTAL OBSERVATIONS

             2.  INTERPOLATED FROM NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 68

             3.  SUMMARY OF DAY, 1954-1970

10.13.  Operational Climatic Data for Sachon AB.

STATION:  SACHON AB Republic of Korea         STATION #: 471610          ICAO: RKPS

LOCATION: 3505N  12805E                 ELEVATION (FEET):   26        LST = GMT + 9

PREPARED BY: AFCCC/DOS, APR 1995        PERIOD: 7301-9212

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1/2  67   68   73   84   93   95  108  104   91   88   77   67  108

MEAN DAILY MAX   1   43   46   55   66   74   79   84   87   80   71   59   48   66

MEAN             1   32   35   44   55   64   71   77   79   70   59   46   35   56

MEAN DAILY MIN   1   21   25   33   45   54   63   71   72   62   49   36   25   47

EXTREME MIN    1-3    5    5   16   23   32   40   54   58   39   28   18   10    5

# DAYS GE 90     1    0    0    0    0    #    #    8   11    1    0    0    0   20

# DAYS LE 32     1   28   24   15    2    #    #    0    #    0    1   13   28  110

# DAYS LE 0      1    0    0    0    0    0    0    0    0    0    0    0    0    0

2.  PRECIPITATION (INCHES)

MAXIMUM        2/3  2.0  6.4  8.2 11.0  9.3 28.9 25.4 13.1 18.8  5.7  6.3  2.3 68.9

MEAN             2  0.8  1.8  3.2  6.1  4.8  8.1 10.3  7.2  9.2  2.4  1.6  0.8 56.3

MINIMUM          2    #  0.2  0.7  2.5  1.2  1.3  2.9  1.2    #  0.4  0.1    # 37.8

MAX 24 HR      2/3  1.1  3.0  3.1  2.8  4.3  7.4  6.5  5.6  8.7  2.7  2.4  1.1  8.7

# DAYS GE TRACE  1    6    7    9   10    9   11   14   11   10    6    6    5  104

# DAYS GE .4     2    1    2    3    5    4    5    6    5    5    2    1    1   38

3.  SNOWFALL (INCHES)

MEAN             3    1    2    1    #    0    0    0    0    0    0    #    1    5

MAXIMUM          3    6    8    9    #    0    0    0    0    0    0    #    7   12

MAX 24 HR        3    6    6    7    #    0    0    0    0    0    0    #    7    7

# DAYS GE TRACE 1/2   2    2    1    *    *    0    0    0    0    *    #    1    6

# DAYS GE 1.5         *    *    *    *    *    0    0    0    0    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   85   84   87   89   91   93   94   94   95   94   90   87   90

RH (15 LST)      1   50   50   47   51   54   63   71   66   61   53   51   51   56

VAPOR PRESS      1  .13  .15  .20  .32  .44  .61  .81  .82  .60  .40  .25  .16  .41

DEWPOINT         1   23   25   33   45   54   64   72   72   63   51   38   27   47

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  $NE  $NNE $NE  $SW  $SW  $SW  $SW  $SW  $NE  $NE  $NE  $NE  $NE 

MEAN SPEED

(PVLG DRCTN)     1    3    5    4    8    7    7    6    6    4    4    4    3    5

MEAN SPEED

(ALL OBS)        1    3    3    4    5    4    4    4    3    3    3    3    3    4

MAX PEAK GUST    1   37   30   41   49   48   37   43   50   32   36   33   38   50

PRESSURE ALT          *    *    *    *    *    *    *    *    *    *    *    *    *

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    2    3    3    4    4    5    5    4    4    3    3    2    4

DAYS TSTMS       1    #    #    #    1    1    1    3    3    1    #    #    #   11

DAYS FOG LT 7    1   13   13   19   19   21   23   24   25   24   22   18   15  236

DAYS BNBD LT 7   1    #    #    1    1    1    0    #    #    #    0    #    #    3

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Sachon AB Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, SOCS DATA NOT AVAILABLE) -- ALL HOURS

               JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    *    *    *    *    *    *    *    *    *    *    *    *    *


10000/3    *    *    *    *    *    *    *    *    *    *    *    *    *

 
5000/3     *    *    *    *    *    *    *    *    *    *    *    *    *

   
3000/3    13   19   21   27   28   44   55   43   32   21   17   13   27


1500/3     4    6    9   12   14   25   29   17   14   12    9    5   13


1000/2     2    3    4    5    6   12   12    7    6    7    6    3    6


800/2.0    2    3    4    5    6   10   10    5    6    7    6    3    5


500/1.5    1    2    3    3    4    6    5    3    4    6    4    2    3


300/1.0    1    1    2    2    2    3    3    2    3    5    3    2    2


200/0.5    #    1    1    1    1    2    1    1    2    3    2    1    1


100/.25    #    #    1    1    1    1    1    1    1    2    2    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    2    1    1    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    7    9   10   11   13   16   10   11    6    6    3    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    1    #    0    0    0    0    0    0    0    #    #    #

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    1    1    1    1    #    #    1    #    #    #    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9212, 129988 TOTAL HOURLY RECORDS

            2.  RUSSWO, POR: JUL 54-JUN 66, AUG 66-FEB 67, APR-JUN 67

10.14.  Operational Climatic Data for Seoul AB.
STATION: SEOUL EAST Republic of Korea     STATION #: 471110             ICAO: RKSM

LOCATION: 3726N  12707E                 ELEVATION (FEET):   66        LST = GMT + 9

PREPARED BY: AFCCC/DOS, SEP 1996        PERIOD: 7401-9512

-----------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1/2  64   68   72   86   91   97  104   97   90   86   77   68  104

MEAN DAILY MAX   1   35   39   50   64   73   81   84   86   78   68   53   41   64

MEAN             1   26   30   41   53   63   71   77   77   68   56   43   31   54

MEAN DAILY MIN   1   16   21   31   42   52   62   70   71   59   46   34   23   45

EXTREME MIN     1/2  -9    0   11   27   36   45   46   57   41   25   12   -4   -9

# DAYS GE 90     1    0    0    0    0    #    2    6   10    #    0    0    0   19

# DAYS LE 32     1   27   22   17    3    0    0    0    0    0    2   15   28  114

# DAYS LE 0      1    2    #    0    0    0    0    0    0    0    0    0    #    2

2.  PRECIPITATION (INCHES)

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS PRECIP    2   11    9   10   11   10   12   18   17   10    8   11   11  138

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *    *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS SNOWFALL  2    8    6    2    #    0    0    0    0    0    #    1    5   22

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   74   75   79   81   85   88   90   90   90   88   83   78   83

RH (15 LST)      1   52   49   46   44   46   53   65   62   55   49   52   52   52

VAPOR PRESS      1  .10  .12  .17  .26  .38  .56  .75  .75  .52  .34  .21  .13  .36

DEWPOINT         1   15   19   28   39   50   61   70   70   59   46   33   22   43

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1 $WNW   $W   $S   $S   $S   $S   $S   $S   $S   $S   $S   $S   $S  

MEAN SPEED

(PVLG DRCTN)     1    7    6    4    5    4    4    4    4    4    4    4    4    5

MEAN SPEED

(ALL OBS)        1    3    3    3    3    3    3    3    3    2    2    3    3    3

MAX PEAK GUST    1   33   37   36   43   39   44   37   37   42   42   40   45   45

PRESSURE ALT     1  327  476  711  617  711  777  730 1024  589  589  392  350 1024

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    3    3    3    4    5    4    3    3    3    3    3

DAYS TSTMS       1    #    #    #    1    2    2    4    5    2    1    1    #   19

DAYS FOG LT 7    1   21   17   23   24   29   28   24   24   25   24   23   25  287

DAYS BNBD LT 7   1    0    #    1    1    1    #    #    #    #    0    #    #    3

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Seoul AB Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

(CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, SOCS DATA NOT AVAILABLE) -- ALL HOURS

    JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

20000/5    
*    *    *     *    *    *     *    *    *     *    *    *           *

10000/3        
*    *    *     *    *    *     *    *    *     *    *    *           *

5000/3    
*    *    *     *    *    *     *    *    *     *    *    *           *
3000/3     33   30   30   28   29   41   62   50   31   28   35   37   36

1500/3     21   16   17   15   16   26   33   24   18   18   19   22   20

1000/2     11    8    8    6    7   11   14   10    9   10   10   12   10

800/2.0    10    8    7    6    6   10   12    9    8   10   10   12    9

500/1.5     7    5    4    4    4    5    6    5    6    8    7    8    6

300/1.0     5    3    3    2    2    3    3    3    4    6    5    5    4

200/0.5     1    1    1    1    1    1    1    1    2    3    3    2    2

100/.25     #    1    #    1    #    #    #    1    2    2    2    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    1    1    2    3    1    #    #    #    1

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  2    4    7    9    9    9   15   13    8    5    7    4    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    3    1    #    0    0    0    0    0    #    1    3    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    #    #    1    #    #    #    #    #    #    #    1    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7401-9512, 154057 TOTAL RECORDS

            2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 3.0

10.15.  Operational Climatic Data for Camp Stanton

STATION:  YEONGDONGRI Republic of Korea         STATION #: 471065         ICAO: RKSR

LOCATION: 3747N  12651E                 ELEVATION (FEET):   79        LST = GMT + 9

PREPARED BY: AFCCC/DOC5 SA, AUG 2000    PERIOD: 195305-198402

 ------------------------------------------------------------------------------------

         SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 1.  TEMPERATURE ( F)

 EXTREME MAX      1   56   64   73   85   92  101   99  102   92   89   73   64  102

 MEAN DAILY MAX   1   32   37   48   61   73   80   84   86   78   66   51   38   61

 MEAN             1   25   31   41   55   66   73   79   80   71   58   45   32   55

 MEAN DAILY MIN   1   14   19   31   43   53   63   72   72   60   46   34   21   44

 EXTREME MIN      1  -15  -16   10   22   35   46   56   52   37   22    5   -9  -16

 # DAYS GE 90     1    0    0    0    0    #    2    7   10    #    0    0    0   20

 # DAYS LE 32     1   28   24   18    2    0    0    0    0    0    2   14   27  114

 # DAYS LE 0      1    3    1    0    0    0    0    0    0    0    0    0    1    5

 2.  PRECIPITATION (INCHES)

 MAXIMUM          2  1.5  2.5  6.1 10.4 11.3 14.0 19.9 26.2 13.3  3.5  2.3  2.5 61.9

 MEAN             2  0.6  1.2  1.8  3.6  3.8  5.7 15.0 12.0  5.6  1.4  1.1  0.9 52.9

 MINIMUM          2  0.1  0.3    0  0.1  0.9  0.5 11.3  2.3  2.5  0.3  0.5  0.2 45.3

 MAX 24 HR        2  1.0  1.5  2.6  5.7  5.6  4.9 10.4  8.0  7.5  1.2  1.6  1.5 10.4

 # DAYS GE   01   2    5    5    6    8    7   10   16   11    8    5    5    5   97

 # DAYS GE 0.50   2    #    1    1    2    2    3    8    6    3    1    #    #   29

 3.  SNOWFALL (INCHES)

 MEAN             2  5.7  6.1  2.2    0    0    0    0    0    0    0    #  1.7 15.7

 MAXIMUM          2 11.0 12.2  7.0    0    0    0    0    0    0    0  4.0  8.1 37.1

 MAX 24 HR        2  6.3  5.2  4.0    0    0    0    0    0    0    0  4.0  8.1  8.1

 # DAYS GE 0.1    2    3    3    2    0    0    0    0    0    0    0    #    1   21

 # DAYS GE 1.5    2    1    1    1    0    0    0    0    0    0    0    #    #    6

 4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

 RH ( 5 LST)      1   83   85   87   88   88   91   95   92   93   92   88   80   89

 RH (15 LST)      1   57   55   51   50   49   57   70   65   56   49   55   58   56

 VAPOR PRESS      1  .10  .12  .17  .27  .39  .56  .79  .79  .54  .33  .22  .13  .37

 DEWPOINT         1   15   19   28   40   51   61   71   71   59   45   34   21   43

 5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

 PVLG DRCTN       1  $NW  $SW  $SW  $SW  $SW  $SW   $S   $S   $N   $N  $SW  $NW  $SW

 MEAN SPEED

 (PVLG DRCTN)     1    6    6    7    8    7    6    6    6    5    5    6    5    6

 MEAN SPEED

 (ALL OBS)        1    3    3    4    5    4    4    4    3    3    3    3    3    4

 MAX PEAK GUST@   1   25   30   52   32   26   25   23   40   24   30   31   35   52

 PRESSURE ALT     1  377  419  753  608  705  674  817  949  853  517  739  349  949

 6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

 CLD COVER        1    3    3    4    4    4    5    6    5    4    3    3    3    4

 DAYS TSTMS       1    0    0    0    #    #    1    2    2    1    #    #    #    6

 DAYS FOG LT 7    1   12   10   11   11    9   13   18   15   13   15   14   13  153

 DAYS BNBD LT 7   1    0    0    #    #    #    #    0    0    #    0    #    #    1

Operational Climatic Data for Camp Stanton continued

 7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

    (CIG/VIS) LT 3000/3 STATUTE MILES (MI) (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST        10   14   23   21   17   35   58   36   25   15   13   10   23

 06-08 LST        16   17   23   23   20   38   60   44   24   18   18   15   26

 09-11 LST        31   25   21   20   18   32   54   38   17   11   17   22   25

 12-14 LST        13   15   17   18   14   26   50   35   16    6   11   13   19

 15-17 LST        11   13   16   16   12   21   43   28   14    5    9   10   16

 18-20 LST        13   13   16   15   11   21   44   27   14    6   12   15   17

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 8. % FREQ OF CIG/VIS LT 1500/3 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         6   10   18   18   10   20   38   20   14   11    7    4   15

 06-08 LST        11   12   15   15   14   26   43   29   16   14   13    9   18

 09-11 LST        26   20   13   12   10   19   34   20    9    7   12   17   17

 12-14 LST         8    7    8    9    7   11   23   11    5    2    4    7    8

 15-17 LST         5    5    6    8    6    8   19    9    4    1    2    4    7

 18-20 LST         8    6    7    9    6    9   23    7    4    2    5    8    8

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 9. % FREQ OF CIG/VIS LT 1000/2 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         3    7   13   11    8   12   26   11    9    7    5    2   10

 06-08 LST         7    9   10   11   10   18   31   19   10   10    8    5   12

 09-11 LST        17   13    9    7    6   10   22    9    5    4    7   11   10

 12-14 LST         5    4    5    5    4    5   13    5    2    1    2    3    4

 15-17 LST         3    3    5    6    3    4   11    4    2    #    1    2    4

 18-20 LST         6    4    5    6    4    4   13    3    2    1    3    5    4

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 10. % FREQ OF CIG/VIS LT 200/0.5 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         #    1    2    1    2    1    1    2    3    1    2    #    1

 06-08 LST         1    2    2    2    1    2    3    2    3    3    3    1    2

 09-11 LST         1    1    1    #    #    #    1    #    1    1    2    1    1

 12-14 LST         #    #    #    #    0    #    #    #    0    0    #    #    #

 15-17 LST         1    #    #    0    #    #    #    #    0    0    0    0    #

 18-20 LST         2    1    1    #    0    #    0    #    0    0    0    #    #

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 11.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         0    0    0    0    0    #    1    #    0    #    0    0    #

 06-08 LST         0    0    0    #    #    #    1    1    #    #    #    0    #

 09-11 LST         0    0    0    #    #    #    1    1    #    #    0    0    #

 12-14 LST         0    0    0    #    #    #    1    1    #    #    #    #    #

 15-17 LST         0    0    0    #    #    #    1    1    #    #    #    0    #

 18-20 LST         0    0    0    #    0    2    1    #    0    #    0    0    #

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

Operational Climatic Data for Camp Stanton continued

 12.  % FREQ RAIN AND/OR DRIZZLE: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         2    4    6    9    7   14   26   11    8    5    5    2    8

 06-08 LST         2    3    6   11    8   12   23   14   10    5    5    4    9

 09-11 LST         2    4    6   11    9   10   21   14    9    4    4    3    8

 12-14 LST         2    3    6   10    8   10   17   13    9    4    5    3    8

 15-17 LST         2    4    7   10    7   11   17   13    8    4    6    3    8

 18-20 LST         1    4    7   11    9   11   17   11    8    5    7    3    8

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 13.  % FREQ SNOW AND/OR ICE PELLETS: 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    0    0    0    0    0    *    *    *    *

 03-05 LST         5    6    3    0    0    0    0    0    0    0    1    3    2

 06-08 LST         5    5    3    #    0    0    0    0    0    0    1    2    1

 09-11 LST         6    5    3    #    0    0    0    0    0    #    1    4    2

 12-14 LST         6    4    3    #    0    0    0    0    0    #    1    3    1

 15-17 LST         5    4    3    0    0    0    0    0    0    0    #    3    1

 18-20 LST         5    2    3    0    0    0    0    0    0    0    #    2    1

 21-23 LST         *    *    *    *    0    0    0    0    0    *    *    *    *

 ALL HOURS         *    *    *    *    0    0    0    0    0    *    *    *    *

 14.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         0    0    0    0    0    0    0    0    0    0    0    0    0

 06-08 LST         0    #    0    #    0    0    0    0    0    #    0    0    #

 09-11 LST         0    0    #    #    0    0    0    #    0    #    0    #    #

 12-14 LST         0    #    #    #    0    0    0    0    0    #    0    #    #

 15-17 LST         0    0    0    #    #    0    0    0    0    0    #    0    #

 18-20 LST         0    0    0    0    0    0    0    0    0    0    0    0    0

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 15.  % FREQ OF CEILING AND/OR VISIBILITY (CIG/VIS) LT 800/2 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         3    6   10   10    8   11   21   10    9    6    5    2    9

 06-08 LST         7    8    9   11    9   16   26   16   10    9    8    5   11

 09-11 LST        17   13    8    7    5    7   16    7    4    4    7   10    9

 12-14 LST         5    3    4    4    3    3    9    3    1    #    2    3    3

 15-17 LST         3    3    4    5    2    3    8    3    1    #    1    2    3

 18-20 LST         6    3    4    5    3    3    9    2    2    1    3    5    4

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 16.  % FREQ OF CIG/VIS LT 500/1.5 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         3    4    7    6    6    8   14    4    7    3    4    2    6

 06-08 LST         5    6    7    7    6    9   16    9    8    8    6    4    8

 09-11 LST        13    9    6    4    3    4    7    2    2    2    5    7    5

 12-14 LST         3    2    3    2    1    1    3    2    #    #    1    2    2

 15-17 LST         2    2    2    2    1    1    2    1    #    #    1    1    1

 18-20 LST         5    2    2    3    1    2    5    1    1    #    2    3    2

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

Operational Climatic Data for Camp Stanton continued

 17.  % FREQ OF CIG/VIS LT 300/1 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         2    3    4    4    3    3    6    3    4    3    3    1    3

 06-08 LST         3    4    4    4    4    6    9    5    5    5    4    2    5

 09-11 LST         7    6    4    2    1    1    3    1    1    2    3    4    3

 12-14 LST         2    1    2    1    #    1    1    1    #    0    #    1    1

 15-17 LST         1    1    1    1    #    1    1    1    #    0    #    1    1

 18-20 LST         3    2    1    1    #    1    2    #    #    0    #    1    1

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 18.  % FREQ OF CIG/VIS LT 100/.25 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 03-05 LST         0    #    2    1    #    #    0    1    2    1    1    0    1

 06-08 LST         1    1    1    2    1    1    1    1    2    1    1    0    1

 09-11 LST         1    1    1    #    #    0    #    #    #    #    1    1    #

 12-14 LST         0    0    #    #    0    0    #    #    0    0    0    #    #

 15-17 LST         #    #    0    0    0    0    0    #    0    0    0    0    #

 18-20 LST         1    1    #    0    0    0    0    0    0    0    0    0    #

 21-23 LST         *    *    *    *    *    *    *    *    *    *    *    *    *

 ALL HOURS         *    *    *    *    *    *    *    *    *    *    *    *    *

 SOURCE(S):  1.  AFCCC DATSAV DATABASE, 195305-198402, 130767 TOTAL OBSERVATIONS

             2.  SUMMARY OF DAY, 1953-1980

REMARKS: * = DATA NOT AVAILABLE

          # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5% APPLICABLE

          $ = % CALM GT PVLGN DRCTN

            = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUST NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED OR GUSTS

10.16.  Operational Climatic Data for Suwon AB.

STATION:  SUWON AB Republic of Korea     STATION #: 471200             ICAO: RKSW

LOCATION: 3715N  12700E                 ELEVATION (FEET):   79        LST = GMT + 9

PREPARED BY: AFCCC/DOS, JAN 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1/2  65   66   71   84   90   96  102  100   92   86   72   64  102

MEAN DAILY MAX   1   34   38   49   62   72   80   84   86   78   67   53   40   62

MEAN             1   26   30   40   52   63   71   77   78   68   56   43   32   54

MEAN DAILY MIN   1   18   22   32   42   54   64   71   71   60   47   35   24   45

EXTREME MIN     1/2 -15  -13    9   20   37   48   55   55   38   25   12   -8  -15

# DAYS GE 90     1    0    0    0    0    #    1    7   11    #    0    0    #   19

# DAYS LE 32     1   28   24   17    3    0    0    0    0    0    2   13   26  113

# DAYS LE 0      1    2    #    0    0    0    0    0    0    0    0    0    #    2

2.  PRECIPITATION (INCHES)

MAXIMUM          2  3.5  4.4  5.2 14.9  8.5 14.2 25.5 34.8 15.0 10.7  6.1  4.1 71.9

MEAN             2  1.1  1.0  1.8  3.7  3.1  4.5 12.3 10.0  5.3  2.1  1.8  1.0 47.7

MINIMUM          2  0.1    #  0.2  0.2    #  0.3  1.1  1.0    #  0.2  0.3  0.1 15.8

MAX 24 HR        2  1.3  2.0  2.0  4.3  5.1  6.1  6.3 13.2 10.1  4.8  2.8  2.3 13.2

# DAYS W/PRCP    3   11    9   10   10   10   12   18   15   10    9   11   13  138

# DAYS GE 0.01   2    6    6    6    7    7    9   14   13    8    6    8    7   97

# DAYS GE 0.5    2    1    1    1    2    2    3    6    5    3    1    1    1   27

3.  SNOWFALL (INCHES)

MEAN             2  6.2  2.9   .9    #    0    0    0    0    0    #  1.0  2.9 14.2

MAXIMUM          2 18.9 11.5  6.6   .1    0    0    0    0    0   .1  7.9 12.9 39.4

MAX 24 HR        2 10.1  4.9  3.3   .1    0    0    0    0    0   .1  3.5  7.4 10.1

# DAYS GE 0.1    2    5    3    1    #    0    0    0    0    0    #    1    3   13

# DAYS GE 1.5    2    1    1    1    0    0    0    0    0    0    0    1    1    5

MAX DAILY DEPTH  2   15   10    2    #    0    0    0    0    0    0    3    6   15

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   83   82   85   86   88   90   92   92   92   91   88   84   88

RH (15 LST)      1   58   55   50   48   50   58   67   66   56   52   57   58   56

VAPOR PRESS      1  .11  .13  .18  .27  .40  .58  .78  .78  .54  .35  .22  .14  .37

DEWPOINT         1   19   21   30   41   51   62   71   71   60   48   35   24   45

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  $WNW $WNW $WNW $WNW $W   $W   $W   $E   $E   $W   $WNW $NW  $WNW

MEAN SPEED

(PVLG DRCTN)     1    7    8    8    8    7    5    5    4    4    6    7    8    6

MEAN SPEED

(ALL OBS)        1    4    4    5    5    4    4    3    3    3    3    3    3    4

MAX PEAK GUST@  1/2  42   44   51   47   40   41   40   50   35   51   60   59   60

PRESSURE ALT     1  443  471  734  593  703  800  734  980  574  583  443  443  980

6. MEAN CLOUD COVER (8THS)/THUNDERSTORMS/FOG/SMOKE AND HAZE/BLOWING SAND AND DUST

CLD COVER        1    3    4    4    4    4    5    5    5    4    4    4    4    4

DAYS TSTMS       1    0    #    #    1    2    2    4    4    2    1    1    #   17

DAYS FOG LT 7    1   22   20   22   21   23   24   25   23   23   23   22   25  274

DAYS SMOKE/HAZE  3   12   10   12   11   11   12    7    6    6   10   10   12  119

DAYS BNBD LT 7   1    #    #    #    #    #    #    #    #    0    0    0    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED OR PEAK GUST

Operational Climatic Data for Suwon AB Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, SOCS DATA NOT AVAILABLE) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5
*    *    *    *    *    *    *    *    *    *    *    *    *


10000/3
*    *    *    *    *    *    *    *    *    *    *    *    *


5000/3
*    *    *    *    *    *    *    *    *    *    *    *    *

    
3000/3     20   16   17   16   18   29   42   32   20   18   19   19   22


1500/3     16   12   12   11   12   19   23   17   13   14   14   15   15


1000/2     10    7    6    6    6    8    9    8    8    9    9    9    8


800/2.0    10    7    6    6    5    7    8    7    8    9    9    9    7


500/1.5
7    4    4    4    3    4    4    5    6    7    7    7    5


300/1.0
5    3    3    2    2    2    2    2    4    5    5    5    3


200/0.5
2    1    1    1    1    1    1    1    2    3    3    2    2


100/.25
1    1    1    1    1    1    1    1    2    2    2    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  0    #    #    #    1    1    2    2    1    #    #    #    1

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  3    4    8    9    9   11   15   14    8    6    8    4    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  5    3    1    #    0    0    0    0    0    #    1    4    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    1    1    1    1    #    #    #    #    #    1    1    1

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 172086 HOURLY RECORDS

            2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 2.0,

                AWS CLIMATIC BRIEF FOR SUWON AB, POR: 1951-1988

            3.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 4.0,

                SUWON AB, POR: 1973-1993

10.17.  Operational Climatic Data for Taegu (Daegu).

STATION:  TAEGU Republic of Korea   STATION #: 471420             ICAO: RKTN

LOCATION: 3554N  12839E                 ELEVATION (FEET):  115        LST = GMT + 9

PREPARED BY: AFCCC/DOS, MAR 1995        PERIOD: 7301-9212

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX     1-3  66   70   79   90   99  101  104  104   95   88   77   70  104

MEAN DAILY MAX   1   41   44   54   68   76   82   86   88   80   71   57   46   66

MEAN             1   31   34   44   56   65   72   78   79   69   58   45   35   56

MEAN DAILY MIN   1   22   25   34   45   54   63   72   72   61   48   36   25   47

EXTREME MIN     1-3  -1    7   14   18   32   43   54   57   32   28   12    9   -1

# DAYS GE 90     1    0    0    0    #    1    4   12   16    2    0    0    0   35

# DAYS LE 32     1   31   26   13    1    #    0    0    0    #    1   12   30  114

# DAYS LE 0      1    #    0    0    0    0    0    0    0    0    0    0    0    #

2.  PRECIPITATION (INCHES)

MAXIMUM          4  4.4  3.6  6.0  6.7  7.6 17.0 23.7 23.1 13.5  8.3  3.8  3.8  61.6

MEAN             4  0.8  1.0  1.8  2.9  2.8  5.1  8.4  6.8  5.3  1.7  1.3  0.8  38.7

MINIMUM          4    0    0    0  0.4  0.6  0.5  1.3  0.5  0.1    0    #    #  19.7

MAX 24 HR        3  2.2  1.5  2.4  1.9  2.1  3.5  4.6  4.8  4.3  2.3  1.8  2.2   4.8

# DAYS GE .004   3    4    4    6    8    8   10   13   10    9    5    4    3    84

# DAYS GE .4     3    1    1    2    3    2    4    6    5    4    1    1    1    31

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM          3 21.8  8.7  4.8  0.1    0    0    0    0    0    0  3.7  9.3 21.8

MAX 24 HR        2  7.0  3.7  1.7  0.1    0    0    0    0    0    0  0.2  2.8  7.0

# DAYS GE TRACE  3    4    2    1    #    0    0    0    0    0    0    #    2    9

# DAYS GE 1.5    2    1    1    1    0    0    0    0    0    0    0    #    #    3

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   73   73   77   80   82   87   89   89   91   89   82   77   82

RH (15 LST)      1   48   48   43   43   43   52   61   59   55   49   49   48   50

VAPOR PRESS      1  .12  .13  .18  .28  .39  .56  .76  .77  .56  .36  .23  .14  .37

DEWPOINT         1   19   22   31   42   51   61   70   70   61   49   35   24   45

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1 $WNW  $NW $WNW $WNW $ESE $ESE $ESE $ESE   $E $WNW $WNW $WNW $WNW

MEAN SPEED

(PVLG DRCTN)     1    8    8    8    7    6    6    5    5    5    5    7    8    7

MEAN SPEED

(ALL OBS)        1    4    4    4    4    4    3    3    3    3    3    3    4    4

MAX PEAK GUST@   1   44   39   41   48   39   30   45   42   33   38   48   42   48

PRESSURE ALT          *    *    *    *    *    *    *    *    *    *    *    *    *

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    2    3    3    3    4    4    5    4    4    3    3    2    3

DAYS TSTMS       1    #    #    #    1    1    2    4    4    1    #    #    0   14

DAYS FOG LT 7    1   21   20   22   20   20   24   24   27   24   25   22   23  272

DAYS BNBD LT 7   1    0    #    1    1    1    #    0    #    0    #    0    #    4

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED VALUES ARE MAX SUSTAINED OR GUSTS

Operational Climatic Data for Taegu (Daegu) Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    36   39   44   43   46   62   69   63   55   47   45   40   49


10000/3    25   26   30   28   28   44   55   42   34   29   32   28   34


5000/3     23   22   27   23   24   40   51   44   30   24   28   25   30

    
3000/3     13   13   14   14   14   26   33   25   18   15   17   15   18


1500/3     10    8    6    6    6   12   14   11   10   11   13   13   10


1000/2
7    5    3    3    2    4    5    4    5    6    8    8    5


800/2.0
7    4    2    3    2    4    4    4    4    6    8    8    5


500/1.5
4    3    1    1    1    2    2    1    3    4    6    5    3


300/1.0
2    2    1    1    #    1    1    1    1    2    3    3    1


200/0.5
1    #    #    #    #    #    #    #    1    2    2    1    1


100/.25
#    #    #    #    #    #    #    #    1    1    1    1    #

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    1    2    2    1    #    #    0    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  3    5    7    9    8   10   13   10   10    5    5    2    7

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    1    #    #    0    0    0    0    0    0    #    1    #

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    2    1    1    #    #    #    #    #    #    1    1    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9212, 131997 TOTAL HOURLY RECORDS

            2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 2.0

            3.  NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 1968

            4.  GLOBAL HISTORICAL CLIMATOLOGY NETWORK (GHCN) v2.0 (BETA), 1998

                TAEGU SOUTH KOREA, POR: 1907-96

10.18.  Operational Climatic Data for Taejon.
STATION:  TAEJON AB Republic of Korea   STATION #: 471320             ICAO: RKTD

LOCATION: 3620N  12723E                 ELEVATION (FEET):  207        LST = GMT + 9

PREPARED BY: AFCCC/DOS, MAR 1994        PERIOD: 7301-9212

 ------------------------------------------------------------------------------------

         SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 1.  TEMPERATURE ( F)

 EXTREME MAX    1/2/3 58   64   74   86   88   99   97  100   99   84   82   63  100

 MEAN DAILY MAX   1   36   39   50   64   72   80   82   84   76   67   52   40   62

 MEAN             1   28   32   42   54   65   72   78   78   68   57   44   32   54

 MEAN DAILY MIN   1   19   24   33   45   55   64   72   72   61   47   35   25   46

 EXTREME MIN    1/2/3 -2    3   13   26   39   48   55   57   32   28   14    0   -2

 # DAYS GE 90     1    0    0    0    0    0    2    7    9    #    0    #    0   18

 # DAYS LE 32     1   26   22   13    1    0    0    0    0    #    1   11   23   97

 # DAYS LE 0      1    #    0    0    0    0    0    0    0    0    0    0    #    0

 2.  PRECIPITATION (INCHES)

 MAXIMUM        3/4  3.2  2.6  7.0  9.4  7.9 11.4 26.2 12.6 14.5  5.5  3.8  2.7 72.1

 MEAN             3  1.5  1.3  2.3  4.0  3.6  5.1 13.4  7.4  6.5  1.6  1.8  1.4 49.9

 MINIMUM          3  0.3  0.1  0.5  0.4  0.9  1.0  6.7  2.9  0.2  0.1  0.3  0.4 39.5

 MAX 24 HR      3/4  2.0  1.8  2.1  2.4  2.6  3.3  8.9  5.8  3.5  1.9  1.3  1.2  8.9

 # DAYS GE 0.004  3    8    5    6    8    6    8   15   11    9    4    5    6   89

 # DAYS GE 0.4    3    1    1    2    3    3    4   10    5    5    1    2    1   37

 3.  SNOWFALL (INCHES)

 MEAN             4    6    3    2    #    0    0    0    0    0    0    1    3   15

 MAXIMUM          4   24   11    9    #    0    0    0    0    0    0    7   11   35

 MAX 24 HR        4    6    3    7    #    0    0    0    0    0    0    5    8    8

 # DAYS GE 0.1    2   12   10    4    0    0    0    0    0    0    #    3    9   38

 # DAYS GE 1.5    5    1    1    #    0    0    0    0    0    0    0    #    1    4

 4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

 RH ( 6 LST)      1   80   81   82   85   85   90   92   93   94   92   90   84   87

 RH (15 LST)      1   60   58   51   52   52   60   69   65   60   56   59   61   59

 VAPOR PRESS      1  .12  .14  .19  .30  .42  .60  .80  .80  .57  .37  .23  .15  .39

 DEWPOINT         1   20   23   31   43   53   63   71   72   61   49   37   25   46

 5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

 PVLG DRCTN       1  $WNW $NW  $W   $SW  $SW  $SW  $E   $E   $E   $NNW $N   $NNW $W

 MEAN SPEED

 (PVLG DRCTN)     1    6    6    6    6    6    5    5    5    5    5    4    5    5

 MEAN SPEED

 (ALL OBS)        1    2    3    3    3    3    2    2    2    2    2    2    2    2

 MAX PEAK GUST    1   29   39   36   43   30   31   25   33   40   34   34   54   54

 PRESSURE ALT     1  440  574  959  758  739  884  827 1292  988  574  420  369 1292

 6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

 CLD COVER        1    0    0    0    0    0    0    0    0    0    0    0    0    0

 DAYS TSTMS       1    #    #    #    #    1    2    4    3    1    1    #    #   12

 DAYS FOG LT 7    1   19   17   18   15   17   20   19   19   19   20   18   21  223

 DAYS BNBD LT 7   1    #    #    #    1    1    0    #    0    0    #    0    #    2

 REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          › = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

           ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

 Operational Climatic Data for Taejon continued
 7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

    (CIG/VIS) LT 3000/3 STATUTE MILES (MI) (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST        33   27   19   22   21   31   46   36   23   16   27   30   28

 03-05 LST        37   32   19   26   24   40   53   45   32   26   35   36   34

 06-08 LST        46   39   32   40   36   59   74   68   54   54   53   49   50

 09-11 LST        52   44   36   37   32   50   65   60   44   45   53   53   48

 12-14 LST        34   33   28   26   25   41   58   48   27   25   31   34   34

 15-17 LST        31   33   25   27   24   39   54   50   27   22   31   31   33

 18-20 LST        31   31   22   25   20   38   53   46   28   19   29   31   31

 21-23 LST        31   27   21   22   20   35   50   43   24   15   28   27   28

 ALL HOURS        37   33   25   28   25   42   57   49   32   28   36   37   36

 8. % FREQ OF CIG/VIS LT 1500/3 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         4    4    1    2    2    4    6    2    2    4    7    7    4

 03-05 LST         7    4    3    5    6   11   12    8    9   13   14   10    8

 06-08 LST        17   12   11   18   18   33   35   33   35   37   31   17   25

 09-11 LST        25   17   13   14   11   20   21   19   21   27   30   30   21

 12-14 LST        11    7    4    3    4    8   10    3    4    5   10   12    7

 15-17 LST         5    4    2    4    3    3    7    3    3    2    5    4    4

 18-20 LST         3    4    2    4    2    5    7    3    3    2    4    4    3

 21-23 LST         3    4    1    1    2    5    6    3    2    2    4    3    3

 ALL HOURS         9    7    5    6    6   11   13    9   10   11   13   11    9

 9. % FREQ OF CIG/VIS LT 1000/2 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    1    #    #    #    2    2    1    #    2    3    4    1

 03-05 LST         3    1    1    2    2    3    4    3    4    5    9    6    3

 06-08 LST         9    5    5    8   10   16   16   18   26   28   22   11   15

 09-11 LST        13    7    5    5    4    9    7    8   14   18   21   13   10

 12-14 LST         5    3    2    #    1    2    3    1    1    2    5    5    2

 15-17 LST         2    2    1    1    1    1    2    1    #    1    2    2    1

 18-20 LST         1    2    #    1    1    2    1    1    #    1    1    2    1

 21-23 LST         1    1    1    #    1    1    1    1    1    1    2    2    1

 ALL HOURS         5    3    2    2    2    4    5    4    6    7    8    5    4

 10. % FREQ OF CIG/VIS LT 200/0.5 MI (SOURCE NO. 1)

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         #    1    0    0    #    #    #    #    0    1    2    2    #

 03-05 LST         1    #    #    #    #    #    #    1    1    2    5    1    1

 06-08 LST         4    2    1    4    3    2    4    6   14   17   15    6    6

 09-11 LST         4    2    1    2    1    1    1    1    3    6   10    6    3

 12-14 LST         1    1    1    #    #    #    1    0    #    #    1    1    0

 15-17 LST         #    0    #    #    #    0    #    #    #    #    1    1    #

 18-20 LST         #    #    #    #    #    #    #    0    #    0    #    #    #

 21-23 LST         #    1    0    #    0    0    #    #    #    0    1    1    #

 ALL HOURS         1    1    #    1    1    0    1    1    2    3    4    2    2

 11.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         0    #    0    #    #    1    2    2    #    1    0    0    0

 03-05 LST         0    #    0    #    0    1    2    2    #    #    0    0    #

 06-08 LST         #    0    #    #    0    1    2    1    #    0    0    0    #

 09-11 LST         0    0    #    #    #    1    2    1    #    #    0    0    #

 12-14 LST         0    0    #    0    #    #    2    1    #    #    #    #    #

 15-17 LST         0    0    0    #    #    1    2    3    1    #    0    #    1

 18-20 LST         #    #    0    #    1    2    3    5    1    1    #    0    1

 21-23 LST         0    0    0    #    1    1    3    2    #    1    #    0    1

 ALL HOURS         #    #    #    #    #    1    2    2    #    #    #    #    1

Operational Climatic Data for Taejon continued
 12.  % FREQ RAIN AND/OR DRIZZLE:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    4    6   12    6   10   12   10    7    4    6    2    7

 03-05 LST         2    4    7   10   10   11   15   10    9    5    6    3    8

 06-08 LST         1    4    8   10    7   13   17   13    7    7    7    4    8

 09-11 LST         2    3    7   11    8   12   18   11    7    5    6    3    8

 12-14 LST         2    3    6    8    7   11   15    9    6    6    6    4    7

 15-17 LST         3    4    6    9    6    9   15   13    8    5    8    3    8

 18-20 LST         4    5    6    9    7    9   14   13    9    5    8    4    8

 21-23 LST         3    5    5    9    7    9   12    9    6    5    5    2    7

 ALL HOURS         2    4    6   10    7   10   15   11    7    5    7    3    7

 13.  % FREQ SNOW AND/OR ICE PELLETS:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         5    3    1    0    0    0    0    0    0    0    1    3    1

 03-05 LST         5    5    #    0    0    0    0    0    0    0    #    3    1

 06-08 LST         6    5    1    0    0    0    0    0    0    0    #    5    1

 09-11 LST         7    6    2    0    0    0    0    0    0    0    1    6    2

 12-14 LST         5    5    1    0    0    0    0    0    0    0    2    3    1

 15-17 LST         5    4    1    0    0    0    0    0    0    0    1    4    1

 18-20 LST         3    4    1    0    0    0    0    0    0    0    #    4    1

 21-23 LST         4    3    1    0    0    0    0    0    0    0    #    3    1

 ALL HOURS         5    4    1    0    0    0    0    0    0    0    1    4    1

 14.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS):

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         #    0    #    #    0    0    0    0    #    #    #    #    #

 03-05 LST         0    #    0    #    0    0    #    #    #    #    1    0    #

 06-08 LST         #    #    0    #    0    0    #    #    #    #    #    #    #

 09-11 LST         0    #    #    #    #    #    0    #    #    #    #    #    #

 12-14 LST         1    1    1    2    1    #    #    #    #    0    1    1    1

 15-17 LST         #    #    1    1    1    0    0    #    #    #    1    1    #

 18-20 LST         #    #    0    1    0    0    0    #    #    #    #    #    #

 21-23 LST         0    #    0    #    #    #    0    0    #    #    #    #    #

 ALL HOURS         #    #    #    1    #    #    #    #    #    #    #    #    #

 15.  % FREQ OF CEILING AND/OR VISIBILITY (CIG/VIS) LT 800/2 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         2    1    #    #    #    1    1    1    #    2    3    3    1

 03-05 LST         3    1    1    2    2    3    3    3    4    5    9    6    3

 06-08 LST         9    5    5    8   10   16   16   18   26   28   22   11   15

 09-11 LST        13    7    5    5    4    8    7    8   13   18   21   13   10

 12-14 LST         5    3    2    #    1    2    3    1    1    1    4    4    2

 15-17 LST         2    2    1    1    1    1    1    1    #    1    2    2    1

 18-20 LST         1    2    #    1    1    2    1    1    #    1    1    2    1

 21-23 LST         1    1    #    #    1    1    1    1    #    1    2    2    1

 ALL HOURS         5    3    2    2    2    4    4    4    6    7    8    5    4

 16.  % FREQ OF CIG/VIS LT 500/1.5 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         1    1    #    #    #    1    #    #    #    1    3    3    1

 03-05 LST         2    1    1    1    1    2    1    2    3    4    7    4    2

 06-08 LST         6    4    3    6    6    7   10   13   22   25   20    9   11

 09-11 LST         8    3    3    4    2    4    3    4    9   13   17    9    7

 12-14 LST         3    2    1    #    1    1    2    #    #    1    3    3    1

 15-17 LST         1    1    #    1    1    #    1    #    #    #    1    1    1

 18-20 LST         1    1    #    1    #    1    #    #    #    #    1    1    1

 21-23 LST         1    1    #    #    1    #    #    1    #    1    1    2    1

 ALL HOURS         3    2    1    2    1    2    2    3    4    6    6    4    3

Operational Climatic Data for Taejon continued
 17.  % FREQ OF CIG/VIS LT 300/1 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         1    1    0    #    #    #    #    #    #    1    2    3    1

 03-05 LST         2    1    #    1    1    2    1    2    2    3    6    3    2

 06-08 LST         6    3    3    6    6    6    7   10   19   22   18    8    9

 09-11 LST         7    3    2    3    2    3    2    3    7   11   15    8    5

 12-14 LST         3    1    1    #    1    #    1    #    #    #    2    2    1

 15-17 LST         1    #    #    #    1    0    1    #    #    #    1    1    #

 18-20 LST         1    1    #    1    #    #    #    #    #    #    1    1    #

 21-23 LST         #    1    0    #    #    #    #    #    #    #    1    2    #

 ALL HOURS         2    1    1    1    1    1    2    2    4    5    6    3    2

 18.  % FREQ OF CIG/VIS LT 100/.25 MI:

                 JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 00-02 LST         #    #    0    0    #    #    0    #    0    #    #    1    #

 03-05 LST         1    #    0    #    #    #    #    #    1    1    2    #    1

 06-08 LST         3    1    1    3    1    1    1    2    8   10    9    4    3

 09-11 LST         3    1    1    1    #    1    #    #    1    3    7    4    2

 12-14 LST         1    #    #    0    #    #    0    0    0    #    #    #    #

 15-17 LST         0    0    0    #    #    0    #    0    #    0    #    0    #

 18-20 LST         #    0    0    #    #    0    0    0    #    0    #    0    #

 21-23 LST         #    #    0    #    0    0    #    #    0    0    #    #    #

 ALL HOURS         1    #    #    1    #    #    #    #    1    2    2    1    1

 SOURCE(S):  1.  AFCCC DATSAV DATABASE, POR 7301-9212, 101350 TOTAL RECORDS

             2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, V 2.0

             3.  NATIONAL INTELLIGENCE SURVEY, NIS 41, KOREA

             4.  RUSSWO, POR: JUL 54-JUN 66, AUG 66-JUL 67

             5.  SUMMARY OF DAT, 1951-1970

10.19.  Operational Climatic Data for Yongsan.

STATION: YONGSAN AIN Republic of Korea    STATION #: 471105             ICAO: RKSY

LOCATION: 3731N  12659E                 ELEVATION (FEET):   39        LST = GMT + 9

PREPARED BY: AFCCC/DOO, DEC 1997        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   55   64   72   85   91   97   99  100   90   84   75   75  100

MEAN DAILY MAX   1   32   36   48   61   70   78   82   84   76   65   51   38   60

MEAN             1   28   32   43   56   66   74   79   80   71   59   46   34   56

MEAN DAILY MIN   1   20   24   34   46   56   66   73   74   63   51   38   26   48

EXTREME MIN      1   -9   -4   14   27   39   52   58   59   43   27   14    2   -9

# DAYS GE 90     1    0    0    0    0    #    1    5    7    #    0    0    0   14

# DAYS LE 32     1   27   22   11    1    0    0    0    0    0    #    9   21   91

# DAYS LE 0      1    #    #    0    0    0    0    0    0    0    0    0    0    #

2.  PRECIPITATION (INCHES)

MAXIMUM          3  2.0  4.2  6.3  8.6  9.7 17.7 25.7 33.4  9.9  9.4  7.1  2.6  73.6

MEAN             3  0.7  1.0  1.8  2.8  3.7  4.6 12.9 11.1  4.2  1.9  2.0  0.9  47.6

MINIMUM          3  0.1    #  0.3  0.4  0.8  1.0  6.1  2.3    #    #  0.2    #  30.1

MAX 24 HR        3  1.0  2.1  3.4  4.2  3.9  6.7 13.4 13.7  6.6  4.2  2.8  1.0  13.4

# DAYS GE .004   1    4    4    5    5    5    6    9    9    5    5    6    5    68

# DAYS GE .5     1    0    0    1    1    2    2    4    4    2    1    1    0    19

3.  SNOWFALL (INCHES)

MEAN             3  3.5  1.6  0.5    #    0    0    0    0    0    #  0.5  1.9  8.0

MAXIMUM          3 13.3  6.1  5.3    #    0    0    0    0    0    #  5.1  8.0 25.6

MAX 24 HR        3  9.3  5.0  3.0    #    0    0    0    0    0    #  3.5  7.5  9.3

# DAYS GE 0.1    2    5    3    2    0    0    0    0    0    0    #    1    3   14

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   76   76   79   78   81   84   88   86   86   85   82   81   82

RH (15 LST)      1   55   50   47   45   47   56   66   63   53   48   52   56   53

VAPOR PRESS      1  .11  .12  .17  .26  .37  .55  .75  .74  .51  .33  .22  .14  .36

DEWPOINT         1   17   20   29   39   49   60   69   69   58   46   34   24   43

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1   $W   $W   $W    W   $W   $W   $E   $E   $E   $W   $W   $W   $W  

MEAN SPEED

(PVLG DRCTN)     1    5    5    6    6    5    4    4    4    4    4    5    5    5

MEAN SPEED

(ALL OBS)        1    3    4    4    4    4    3    3    3    3    3    3    3    3

MAX PEAK GUST    1   40   30   60   40   38   38   26   48   38   25   36   35   60

PRESSURE ALT     1  282  422  751  600  657  664  685  683  533  534  329  273  751

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    4    4    4    5    5    6    5    4    4    4    4    4

DAYS TSTMS       1    #    #    #    1    1    1    3    3    1    1    #    #   10

DAYS FOG LT 7    1   18   14   18   15   16   18   19   17   16   19   18   19  207

DAYS BNBD LT 7   1    0    0    #    0    0    0    #    0    0    0    0    0    0

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Yongsan Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    50   47   50   48   49   55   78   66   48   45   53   53   54  


10000/3    37   33   35   33   34   42   65   52   31   30   40   40   40


5000/3     35   28   30   29   29   41   58   42   23   24   34   36   34

  
3000/3     25   19   19   19   19   31   39   25   14   15   20   24   22


1500/3     23   16   16   15   16   25   26   16   11   13   17   22   18


1000/2     13    8    8    8    8   11   12    7    5    6    9   11    9


800/2.0    13    8    7    7    7   11   11    7    5    6    9   11    9


500/1.5     8    5    4    4    4    5    6    3    2    4    6    7    5


300/1.0
5    3    2    2    2    2    2    2    1    3    4    4    3


200/0.5
2    1    #    #    1    #    1    #    #    1    1    1    1


100/.25
#    #    #    #    #    #    #    #    #    1    1    #    #

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    1    2    1    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  3    4    8    6    6   10   21   13    6   19    7    3    9

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    3    1    #    0    0    0    0    0    #    1    5    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    #    #    #    0    #    #    #

SOURCE(S):  1. AFCCC DATSAV DATABASE, 7301-9612, 109136 TOTAL OBS USED

2. NATIONAL INTELLIGENCE SURVEY, NIS 41

            3. RUSSWO, YONGSAN AIN SOUTH KOREA, POR: 7201-9708

North Korea

10.20.  Operational Climatic Data for Chongjin.

STATION: CHONGJIN NORTH KOREA           STATION #: 470080             ICAO:     

LOCATION: 4147N  12949E                 ELEVATION (FEET):  141        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   47   49   62   82   85   91   93   93   88   75   65   54   93

MEAN DAILY MAX   1   29   31   39   51   60   65   72   76   70   60   45   34   53

MEAN             1   22   25   34   45   53   60   68   71   63   52   38   27   47

MEAN DAILY MIN   1   16   19   28   38   48   56   64   67   57   45   32   21   41

EXTREME MIN      1   -9   -1    6   21   32   42   48   50   37   23   10   -1   -9

# DAYS GE 90     1    0    0    0    0    0    #    #    #    0    0    0    0    1

# DAYS LE 32     1   31   28   25    3    0    0    0    0    0    1   16   30  134

# DAYS LE 0      1    #    #    0    0    0    0    0    0    0    0    0    #    1

2.  PRECIPITATION (INCHES)

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *     *

MEAN             2  0.4  0.3  0.6  0.8  2.2  2.7  4.6  6.2  4.4  1.8  1.0  0.6  25.6

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *     *

MAX 24 HR        2  0.8  0.3  0.6  0.8  1.0  0.9  1.9 12.0  2.2  1.5  1.1  0.8  12.0

# DAYS GE .004   1    7    7    6    8   11   18   18   14    9    5    7    9   119

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *     *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS W/SNOW    1    7    7    4    1    0    0    0    0    0    0    3    8   29

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   63   65   68   73   80   90   93   90   82   71   66   65   76

RH (12 LST)      1   56   56   56   59   64   77   81   75   64   54   53   55   63

VAPOR PRESS      1  .08  .09  .13  .20  .29  .45  .61  .65  .45  .26  .15  .10  .29

DEWPOINT         1   10   13   22   33   43   55   64   66   55   39   25   15   37

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  $NW  $NW  $NW  $SE  $SE   $E   $E   $E  $NW  $NW  $NW  $NW  $NW 

MEAN SPEED

(PVLG DRCTN)     1    6    7    6    4    4    5    5    4    5    6    6    6    5

MEAN SPEED

(ALL OBS)        1    3    4    3    3    3    2    2    2    2    3    4    3    3

MAX PEAK GUST@   1   47   47   62   41   43   31   41   31   35   39   54   62   62

PRESSURE ALT     1  734  575  655  924 1061 1007  787  947  828  938  725  636 1061

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    3    4    5    6    6    6    4    3    3    3    4

DAYS TSTMS       1    #    0    0    #    #    #    1    #    #    #    #    #    3

DAYS FOG LT 7    1    2    3    5    9   11   17   17   11    5    3    2    3   88

DAYS BNBD LT 7   1    #    #    #    #    #    0    #    0    #    #    #    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Chongjin Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    40   40   42   54   63   79   80   70   54   43   45   46   55


10000/3    27   26   27   35   45   66   67   54   37   29   31   32   40


5000/3     27   25   27   35   45   66   66   54   37   29   31   32   40

   
3000/3     27   25   27   35   44   65   65   52   35   28   30   31   39


1500/3     10   11   14   21   27   47   45   25   13   10   10   12   20


1000/2
4    5    8   12   17   28   25   10    6    5    4    5   11


800/2.0
4    5    8   12   17   28   25   10    6    5    4    5   11


500/1.5
3    5    7   10   14   22   16    8    4    4    3    4    8


300/1.0
1    2    4    7    9   14   10    3    2    1    1    1    5


200/0.5
#    1    2    2    4    5    3    1    #    #    #    #    1


100/.25
#    #    1    1    2    1    1    #    0    #    #    #    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    0    0    #    #    #    #    #    #    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    1    3    8   11   22   22   15    9    5    5    1    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  9    8    5    1    0    0    0    0    0    #    3    8    3

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    1    #    #    #    #    #    #    #    #    #    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 69111 TOTAL OBS USED

            2.  NATIONAL INTELLIGENCE SURVEY, JAN 1968, 6-27 YRS OF RECORD

10.21.  Operational Climatic Data for Haeju.

STATION: HAEJU NORTH KOREA              STATION #: 470690             ICAO:     

LOCATION: 3802N  12542E                 ELEVATION (FEET):  266        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   51   56   67   78   86   89   95   95   88   82   69   56   95

MEAN DAILY MAX   1   32   36   46   58   67   75   78   82   75   65   50   37   58

MEAN             1   25   29   39   51   60   69   74   76   68   57   43   31   52

MEAN DAILY MIN   1   20   23   33   44   54   63   70   72   62   50   37   25   46

EXTREME MIN      1   -1    0    9   28   37   48   53   57   45   30   10   -1   -1

# DAYS GE 90     1    0    0    0    0    0    0    1    2    #    0    0    0    3

# DAYS LE 32     1   30   25   14    1    0    0    0    0    0    #   10   26  106

# DAYS LE 0      1    #    0    0    0    0    0    0    0    0    0    0    0    0

2.  PRECIPITATION (INCHES)

MAXIMUM        2/3  1.0  4.3  3.9  7.8  8.4 22.5 27.8 17.2 21.6  6.1  5.8  1.7  84.1

MEAN             2  0.4  1.2  1.1  1.8  3.6  6.3 13.9  9.1  5.1  1.5  1.8  0.5  46.3

MINIMUM        2/3  0.1  0.1    #  0.6  1.2  1.7  3.4  1.9  0.3  0.3  0.3    0  29.6

MAX 24 HR        1  0.5  0.8  1.0  2.7  1.7  2.1  5.8  6.4  3.3  4.3  1.1  0.7   6.4

# DAYS GE .004   2    5    4    6    6    8   10   14   13    8    7    8    7    96

# DAYS GE .5     2    #    #    1    2    2    1    7    5    3    2    1    1    25

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM DEPTH    2  0.7  3.1  2.0  0.2    0    0    0    0    0    #  6.4  6.4  7.0

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE 0.1    2   14    6    4    #    0    0    0    0    0    #    2   10   36

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   70   68   70   73   77   84   90   86   79   73   73   74   76

RH (15 LST)      1   57   53   52   52   56   66   78   71   57   51   56   60   59

VAPOR PRESS      1  .10  .11  .16  .24  .36  .54  .73  .73  .49  .31  .20  .13  .34

DEWPOINT         1   15   17   26   37   48   60   69   69   57   44   32   21   41

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  $NW  $NW  $NW  $NW  $SE  $SE   $E   $E  $NW  $NW  $NW  $NW  $NW 

MEAN SPEED

(PVLG DRCTN)     1    9    9   10    9    6    6    8    7    6    7    9    9    8

MEAN SPEED

(ALL OBS)        1    5    5    5    6    6    4    5    5    4    4    5    4    5

MAX PEAK GUST@   1   51   47   54   54   78   45   54   62   47   51   70   62   78

PRESSURE ALT     1  508  648  806  769  959 1149  949  938  751  667  555  543 1149

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    5    6    6    5    4    3    4    3    4

DAYS TSTMS       1    0    0    0    #    #    1    2    1    1    #    #    0    6

DAYS FOG LT 7    1   10    7   10   10   11   14   17    9    7    7    8   10  120

DAYS BNBD LT 7   1    #    #    #    #    #    #    #    #    0    #    #    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Haeju Continued
7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    32   32   36   38   42   55   74   59   39   32   39   36   43


10000/3    26   24   27   29   33   45   66   50   29   23   33   31   35


5000/3     25   23   27   29   32   45   66   50   28   23   32   31   34

   
3000/3     18   18   20   21   24   35   57   38   18   14   21   21   26


1500/3
7    8    8    9   11   16   26    8    3    3    7    7   10


1000/2
3    4    4    4    5    7   14    3    1    1    3    3    4


800/2.0
3    3    4    4    5    7   14    3    1    1    2    3    4


500/1.5
2    3    3    3    5    6   13    2    1    1    2    3    4


300/1.0
2    2    2    2    3    4    9    1    #    1    1    2    2


200/0.5
1    1    1    1    2    2    5    #    #    #    1    1    1


100/.25
1    1    1    #    #    1    1    #    #    #    #    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  0    0    0    #    #    #    1    1    #    #    #    0    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    3    5    8   10   12   22   14    7    4    6    3    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  6    4    2    0    0    0    #    0    #    #    2    5    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    1    1    1    1    #    #    1    #    #    1    1    1

SOURCE(S):  1. AFCCC DATSAV DATABASE, 7301-9612, 68958 TOTAL OBS USED

            2. NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 1968, 11-25 YRS OF RECORD

            3. GLOBAL HISTORICAL CLIMATOLOGY NETWORK (GHCN), v2.0 (BETA), 1998,

               HAEJU NORTH KOREA, POR: 1987-96

10.22.  Operational Climatic Data for Kaesong.

STATION: KAESONG NORTH KOREA            STATION #: 470700             ICAO:     

LOCATION: 3758N  12634E                 ELEVATION (FEET):  230        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

 1.  TEMPERATURE ( F)

EXTREME MAX      1   51   57   69   82   88   94   96   96   87   83   72   57   96

MEAN DAILY MAX   1   32   36   47   60   69   77   80   82   76   65   50   37   59

MEAN             1   24   29   39   51   61   69   75   76   67   55   41   29   51

MEAN DAILY MIN   1   17   21   31   42   52   62   70   70   60   47   34   22   44

EXTREME MIN      1   -9   -1    9   26   34   47   53   53   38   24   10   -1   -9

# DAYS GE 90     1    0    0    0    0    0    #    2    3    0    0    0    0    5

# DAYS LE 32     1   30   26   18    2    0    0    0    0    0    1   14   28  119

# DAYS LE 0      1    1    #    0    0    0    0    0    0    0    0    0    #    1

2.  PRECIPITATION (INCHES)

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *     *

MEAN             2  0.6  0.8  1.9  3.5  3.8  5.0 18.6 13.2  5.5  1.8  1.6  0.9  57.2

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *     *

MAX 24 HR        3  1.5  2.3  2.0  3.2  7.9  7.0  9.8  8.9  6.5  1.7  2.1  4.7   9.8

# DAYS GE .004   4    7    6    7    9    8   10   16   12   10    6    7    7   105

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *     *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS W/SNOW    4   11    6    5    1    0    0    0    0    0    0    1    7   31

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   76   75   78   81   87   91   94   92   89   84   79   78   84

RH (15 LST)      1   53   49   48   45   52   62   74   69   55   48   51   55   55

VAPOR PRESS      1  .10  .11  .16  .24  .37  .55  .75  .74  .51  .31  .19  .12  .35

DEWPOINT         1   14   17   27   37   49   61   69   69   58   44   31   20   42

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1 $WNW   $W   $W  $SW  $SW  $SW  $SW   $E   $E   $W $WNW $WNW   $W  

MEAN SPEED

(PVLG DRCTN)     1    8    5    6    6    6    5    5    5    5    5    8    8    6

MEAN SPEED

(ALL OBS)        1    4    4    5    5    4    4    4    4    3    3    4    3    4

MAX PEAK GUST@   1   35   41   51   39   39   39   39   35   39   47   45   49   51

PRESSURE ALT     1  476  568  571  820  833  919  876  931  697  640  520  389  931

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    5    6    6    6    5    4    4    3    4

DAYS TSTMS       1    #    0    #    #    1    1    2    2    1    1    #    #    9

DAYS FOG LT 7    1    3    3    4    5    6    9   10    9    5    5    4    4   67

DAYS BNBD LT 7   1    #    #    #    #    #    #    #    #    #    #    #    #    2

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Keasong Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    28   30   35   38   41   56   74   63   42   33   37   34   42


10000/3    22   21   26   29   32   45   66   53   31   23   30   26   34


5000/3     22   21   26   29   31   44   65   53   30   23   30   26   34

   
3000/3     21   21   26   29   31   44   65   53   30   23   30   26   33


1500/3
5    6    5    7    9   14   21   14    7    5    5    6    9


1000/2
3    3    3    4    5    8   13    7    4    3    4    4    5


800/2.0
3    3    3    4    5    8   13    7    4    3    4    4    5


500/1.5
3    3    2    4    4    7   10    6    3    3    3    3    4


300/1.0
2    2    2    2    2    3    4    3    2    2    2    2    2


200/0.5
1    1    1    1    1    1    2    2    1    1    1    1    1


100/.25
1    1    1    1    1    1    1    1    1    1    1    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    0    #    #    1    1    2    1    #    1    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  2    3    6    9   11   14   20   16    8    5    6    3    9

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  5    4    2    #    0    0    0    0    0    #    1    4    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    1    1    1    #    #    #    #    #    #    #    #

SOURCE(S):  1. AFCCC DATSAV DATABASE, 7301-9612, 68803 TOTAL OBS USED

            2. INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, (ISMICS)

               CD-ROM, v2.0

            3. AWS CLIMATIC BRIEF, POR: 1917-63

            4. NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 1967

10.23.  Operational Climatic Data for Kimchaek.

STATION: KIMCHAEK/SONGJIN NORTH KOREA   STATION #: 470250             ICAO: ZKKC

LOCATION: 4040N  12912E                 ELEVATION (FEET):   75        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   54   55   66   84   88   90   95   96   87   83   71   57   96

MEAN DAILY MAX   1   32   33   41   52   60   65   73   76   70   61   48   37   54

MEAN             1   24   28   36   46   54   61   68   72   64   54   41   30   48

MEAN DAILY MIN   1   18   21   30   39   48   57   65   68   59   47   35   24   43

EXTREME MIN      1   -7    0    5   22   32   44   48   54   40   24    9    0   -7

# DAYS GE 90     1    0    0    0    0    0    #    #    1    0    0    0    0    2

# DAYS LE 32     1   31   28   21    2    0    0    0    0    0    1   12   27  122

# DAYS LE 0      1    #    #    0    0    0    0    0    0    0    0    0    #    #

2.  PRECIPITATION (INCHES)

MAXIMUM        2/3  2.3  2.4  4.1  4.3  5.3  9.0 10.1 16.9 12.2  7.6  4.4  3.1  43.6

MEAN             2  0.9  0.6  0.9  1.3  2.2  3.1  4.2  6.2  4.2  1.7  1.1  1.1  27.5

MINIMUM        2/3  0.1    #  0.1    0  0.2  0.1    #  0.6  0.2    #    #  0.1  16.9

MAX 24 HR        3  0.9  1.2  1.4  1.8  3.2  3.0  4.9  6.0  7.4  3.6  2.3  1.7   7.4

# DAYS GE .004   1    9    8    6    8    9   14   15   12    8    6    7    9   111

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *     *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS W/SNOW    1    9    8    4    1    0    0    0    0    0    0    2    8   32

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   68   72   76   79   84   92   93   91   86   78   73   71   80

RH (12 LST)      1   59   62   64   64   70   83   85   79   69   60   59   60   68

VAPOR PRESS      1  .09  .11  .15  .22  .32  .47  .64  .68  .49  .31  .19  .12  .32

DEWPOINT         1   14   18   26   36   46   56   65   67   57   44   30   19   40

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  $NW  $NW   $S   $S   $S   $S  $SE   $S   $S  $NW  $NW  $NW  $NW 

MEAN SPEED

(PVLG DRCTN)     1    5    5    9    8    7    6    5    6    7    5    5    5    6

MEAN SPEED

(ALL OBS)        1    4    4    4    5    4    3    3    3    4    4    4    3    4

MAX PEAK GUST@   1   39   47   62   58   45   39   43   39   39   39   39   49   62

PRESSURE ALT     1  534  439  535  825  844  986  675  910  713  834  524  524  986

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    5    6    6    6    4    3    3    3    4

DAYS TSTMS       1    #    0    #    #    #    #    #    #    #    #    0    #    1

DAYS FOG LT 7    1    7    8   13   19   19   20   22   18   15   11    8    8  168

DAYS BNBD LT 7   1    #    #    #    #    #    #    #    #    #    #    #    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Kimchaek Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997)

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    36   38   41   45   55   74   77   65   49   37   38   38   49


10000/3    30   29   30   33   43   65   68   53   38   29   30   31   40


5000/3     30   29   30   33   43   65   68   53   38   29   30   31   40

   
3000/3     29   28   29   32   42   64   67   51   37   29   30   31   39


1500/3     13   12   14   16   21   34   34   18   11   10    9   13   17


1000/2
3    3    4    8   12   20   18    8    4    3    3    4    8


800/2.0
3    3    4    8   12   20   18    8    4    3    3    4    7


500/1.5
3    2    4    7   11   18   15    7    3    3    2    3    7


300/1.0
1    1    2    4    8   12    8    3    1    1    1    1    4


200/0.5
#    #    1    2    4    4    4    2    #    1    #    #    2


100/.25
#    #    #    1    2    2    1    1    #    #    #    #    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    0    #    #    #    #    #    #    #    #    0    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    1    2    7    9   16   16   12    8    5    6    2    7

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                 11    9    4    #    0    0    0    0    0    #    3    9    3

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    0    1    1    1    #    #    #    #    #    #    #    #

SOURCE(S):  1. AFCCC DATSAV DATABASE, 7301-9612, 67650 TOTAL OBS USED

            2. GLOBAL HISTORICAL CLIMATOLOGY NETWORK (GHCN) v2.0 (BETA), 1998

               KIMCHAEK NORTH KOREA, POR: 1906-44, 1989-90, 1994 

            3. NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 1968, 28-45 YRS  

               OF RECORD

10.24.  Operational Climatic Data for Nampo.

STATION: NAMPO NORTH KOREA              STATION #: 470600             ICAO:     

LOCATION: 3843N  12522E                 ELEVATION (FEET):  154        LST = GMT + 9

PREPARED BY: AFCCC/DOO, DEC 1997        PERIOD: 7604-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   51   56   65   78   90   93   96   95   86   87   71   57   96

MEAN DAILY MAX   1   28   33   44   57   68   76   80   82   74   64   48   34   58

MEAN             1   23   27   38   50   61   69   75   75   67   56   41   29   51

MEAN DAILY MIN   1   17   21   31   43   54   63   70   71   61   49   35   23   45

EXTREME MIN      1   -2    2   11   31   36   50   58   58   45   29   12    1   -2

# DAYS GE 90     1    0    0    0    0    #    #    1    1    0    0    0    0    3

# DAYS LE 32     1   31   27   17    #    0    0    0    0    0    #   11   28  115

# DAYS LE 0      1    #    0    0    0    0    0    0    0    0    0    0    0    #

2.  PRECIPITATION (INCHES)

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *     *  

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *     * 

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *     * 

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *     *

# DAYS GE .004   1    2    1    3    3    5    6    8    5    5    3    5    3    49

# DAYS GE .5     1    0    0    0    0    0    0    1    0    0    0    0    0     1

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE 0.1         *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   75   75   78   78   82   89   93   92   88   83   79   77   82

RH (15 LST)      1   62   57   55   51   54   63   76   71   59   55   61   64   61

VAPOR PRESS      1  .09  .11  .16  .24  .37  .56  .75  .75  .52  .33  .20  .13  .35

DEWPOINT         1   14   18   27   38   49   61   70   70   59   46   32   21   42

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1   NW    W    W    W    W    W    E    E   $E    E    E    E    E   

MEAN SPEED

(PVLG DRCTN)     1    9    7    8    8    8    7    6    6    6    6    6    6    7

MEAN SPEED

(ALL OBS)        1    6    6    7    7    7    6    5    5    5    6    6    6    6

MAX PEAK GUST    1   39   31   31   35   31   25   29   49   25   51   49   41   51

PRESSURE ALT     1  369  574  659  885  659 1046  856  942  602  537  462  462 1046

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    5    5    6    7    6    4    4    4    4    5

DAYS TSTMS       1    #    0    #    #    1    1    2    2    1    1    #    #    8

DAYS FOG LT 7    1   17   16   18   15   15   20   21   19   16   17   14   17  205

DAYS BNBD LT 7   1    0    #    #    #    0    #    #    #    #    0    #    0    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

Operational Climatic Data for Nampo Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, NO SOCS DATA AVAILABLE) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5     *    *    *    *    *    *    *    *    *    *    *    *    *


10000/3     *    *    *    *    *    *    *    *    *    *    *    *    *


5000/3      *    *    *    *    *    *    *    *    *    *    *    *    *

    
3000/3     22   17   18   19   22   31   49   38   24   22   28   26   26


1500/3     11   10    9    7    7   11   14   11    8    9   10   14   10


1000/2
4    3    3    2    2    3    3    3    2    4    4    6    3


800/2.0
4    3    3    2    2    3    3    3    2    4    4    6    3


500/1.5
4    2    3    2    2    2    2    2    2    3    4    5    3


300/1.0
3    1    2    1    1    1    1    2    2    2    3    3    2


200/0.5
1    1    1    1    #    1    1    1    1    2    2    2    1


100/.25
1    1    1    1    #    #    1    1    1    1    2    2    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    0    #    #    #    1    1    1    #    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    2    5    7    9   11   16   13    7    5    7    3    7

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  6    3    2    #    0    0    0    0    #    #    2    5    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    0    #    #    0    #    #    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 59218 TOTAL OBS USED

10.25.  Operational Climatic Data for Pyonggang.

STATION: PYONGGANG NORTH KOREA          STATION #: 470750             ICAO:     

LOCATION: 3824N  12718E                 ELEVATION (FEET): 1217        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7604-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   48   53   67   79   85   89   94   92   86   80   70   53   97

MEAN DAILY MAX   1   27   32   44   58   67   74   77   79   72   62   46   33   56

MEAN             1   18   24   35   48   58   66   72   72   63   51   37   25   48

MEAN DAILY MIN   1    8   14   27   38   49   59   67   67   55   42   30   17   40

EXTREME MIN      1  -19  -11    1   21   33   41   49   46   31   20    4  -12  -19

# DAYS GE 90     1    0    0    0    0    0    #    1    1    0    0    0    0    1

# DAYS LE 32     1   31   28   24    7    0    0    0    0    #    4   20   28  142

# DAYS LE 0      1    7    3    #    0    0    0    0    0    0    0    0    2   12

2.  PRECIPITATION (INCHES)

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS W/PRECIP  1   11    8    9    9    9   11   16   13    7    6    8    9  116

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *    *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS W/SNOW    1   10    7    5    1    0    0    0    0    0    0    2    7   32

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   82   82   83   85   87   90   93   92   92   90   85   84   87

RH (15 LST)      1   62   57   53   46   50   61   74   69   59   51   57   62   58

VAPOR PRESS      1  .08  .10  .15  .22  .34  .51  .68  .67  .46  .29  .18  .11  .32

DEWPOINT         1   11   15   25   35   47   58   67   66   55   42   30   18   40

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  $SW  $SW  $SW  $SW  $SW  $SW  $SW  $SW  $SW  $SW  $SW  $SW  $SW 

MEAN SPEED

(PVLG DRCTN)     1    6    7    7    8    8    6    6    5    5    6    6    6    6

MEAN SPEED

(ALL OBS)        1    4    4    5    5    5    4    4    3    3    3    4    4    4

MAX PEAK GUST@   1   33   41   23   39   31   25   43   23   37   43   19   27   43

PRESSURE ALT     1 1451 1637 1607 1644 1788 1891 2027 1852 1694 1637 1488 1535 2027

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    5    6    6    5    4    3    4    4    4

DAYS TSTMS       1    0    0    #    #    1    2    3    2    1    1    #    #   11

DAYS FOG LT 7    1    3    3    2    3    4    6    7    6    6    6    4    4   54

DAYS BNBD LT 7   1    #    #    #    #    #    #    #    #    #    0    #    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Pyonggang Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1996) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    34   32   38   38   43   55   73   62   45   34   42   40   45


10000/3    31   29   34   33   38   48   69   57   40   30   39   37   41


5000/3     31   29   34   33   38   48   69   57   40   30   39   37   40

   
3000/3     31   29   34   32   37   47   68   57   39   30   39   37   40


1500/3
5    3    3    7    7   10   19   11    7    5    5    5    7


1000/2
2    2    2    4    4    6   10    6    4    3    3    3    4


800/2.0
2    2    2    4    4    6   10    6    4    3    3    3    4


500/1.5
2    2    1    3    3    4    6    4    3    3    2    3    3


300/1.0
1    2    1    2    2    2    3    2    2    2    2    2    2


200/0.5
1    1    1    1    1    1    1    1    2    1    1    1    1


100/.25
1    1    #    1    #    1    1    1    1    1    1    1    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  0    0    #    #    1    1    2    1    #    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    2    4    9   10   13   22   16    8    4    6    2    8

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  9    7    4    1    #    0    0    #    0    #    2    6    2

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    0    #    #    0    #    0    #    #    0    #    #

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 58802 TOTAL OBS USED

10.26.  Operational Climatic Data for Pyongyang.

STATION: PYONGYANG/SUNAN NORTH KOREA    STATION #: 470580             ICAO: ZKPY

LOCATION: 3902N  12547E                 ELEVATION (FEET):  125        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   50   59   66   81   89   93   95   95   87   82   70   55   95

MEAN DAILY MAX   1   29   34   46   60   71   78   82   83   75   64   48   34   59

MEAN             1   21   27   38   51   61   70   75   76   66   53   39   27   50

MEAN DAILY MIN   1   12   18   29   42   52   62   70   70   58   45   32   19   43

EXTREME MIN      1  -14   -7    7   26   37   48   51   53   38   23    6   -7  -14

# DAYS GE 90     1    0    0    0    0    0    #    2    3    0    0    0    0    5

# DAYS LE 32     1   31   27   22    2    0    0    0    0    0    2   16   29  129

# DAYS LE 0      1    3    1    0    0    0    0    0    0    0    0    0    #    4

2.  PRECIPITATION (INCHES)

MAXIMUM        2/3  1.9  2.0  2.6  4.7  7.2 10.4 23.8 22.1 17.7  8.9  4.3  3.9  64.9

MEAN             2  0.5  0.5  1.0  1.8  2.7  3.2 10.3  8.8  4.4  1.7  1.6  0.8  37.3

MINIMUM        2/3    #    #  0.1  0.3  0.4  0.2  3.0  0.3  0.2    0  0.2  0.2  20.5

MAX 24 HR        3  1.3  2.0  2.0  1.9  3.7  2.5  9.5  8.3  7.0  4.0  1.9  1.5   9.5

# DAYS W/PRECIP  1    8    7    7    9    9   10   14   12    7    6    9    8   106

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *     *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS W/SNOW    1    8    5    3    0    0    0    0    0    0    0    2    5   23

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   78   78   80   81   85   89   92   92   93   89   83   80   85

RH (15 LST)      1   53   47   45   42   46   56   69   67   55   49   54   55   53

VAPOR PRESS      1  .09  .10  .15  .23  .36  .54  .73  .73  .50  .31  .19  .11  .34

DEWPOINT         1   11   15   25   36   48   60   69   69   58   44   30   17   40

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1  $NW  $NW  $NW  $NW  $NW  $NW  $SE  $NW  $NW  $NW  $NW  $NW  $NW 

MEAN SPEED

(PVLG DRCTN)     1    6    7    7    7    6    5    4    4    5    5    7    7    6

MEAN SPEED

(ALL OBS)        1    4    4    5    5    4    3    3    3    3    3    4    4    4

MAX PEAK GUST@   1   39   37   51   56   45   39   43   41   35   43   39   52   56

PRESSURE ALT     1  330  535  610  627  778  978  789  931  582  526  405  377  978

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    5    5    6    5    4    3    4    3    4

DAYS TSTMS       1    0    #    0    #    1    2    3    2    1    1    #    #   11

DAYS FOG LT 7    1   21   18   20   18   18   19   21   20   20   21   18   21  235

DAYS BNBD LT 7   1    #    #    1    1    #    #    #    #    #    #    #    #    3

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Pyongyang Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    41   38   42   43   43   58   75   65   49   43   48   45   49


10000/3    29   25   28   31   31   42   62   51   35   30   37   34   36


5000/3     29   24   28   31   31   42   62   50   35   30   37   34   36

     
3000/3     29   24   27   30   30   41   61   50   34   30   37   33   36


1500/3     16   12   11   10    9   11   14   14   12   12   14   16   13


1000/2
7    6    5    3    3    4    5    5    5    7    7    8    5


800/2.0
7    6    5    3    3    4    5    5    5    7    7    8    5


500/1.5
7    5    4    3    3    3    4    5    5    6    6    8    5


300/1.0
2    2    2    1    1    1    2    3    2    4    3    4    2


200/0.5
1    1    1    1    1    #    1    1    1    2    2    3    1


100/.25
1    #    1    #    #    #    #    1    1    2    1    2    1

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  0    #    0    #    1    1    1    1    1    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    2    5    8    9   10   15   12    7    4    7    3    7

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  6    4    2    #    0    0    #    0    0    #    2    4    2

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    1    1    1    #    #    #    #    #    #    #    #    #

SOURCE(S):  1. AFCCC DATSAV DATABASE, 7301-9612, 70202 TOTAL OBS USED

            2. GLOBAL HISTORICAL CLIMATOLOGY NETWORK (GHCN) v2.0, (BETA) 1998,

               PYONGYANG NORTH KOREA, POR: 1907-44, 1986-90, 1992-94

            3. NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 1968, 27-43

               YRS OF RECORD

10.26.1.  Upper Air Data for Pyongyang North Korea.

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	January
	
	
	
	
	Month:
	February
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	315/10
	-7.3
	2.2
	
	
	1000
	315/11
	-4.9
	2.4
	

	
	2000
	315/12
	-8.3
	1.9
	
	
	2000
	315/12
	-6.1
	2.2
	

	
	3000
	315/14
	-9.4
	1.7
	
	
	3000
	315/14
	-7.3
	1.9
	

	
	4000
	315/16
	-10.5
	1.5
	
	
	4000
	315/16
	-8.6
	1.6
	

	
	5000
	315/19
	-11.5
	1.3
	
	
	5000
	315/18
	-9.8
	1.4
	

	
	10000
	290/31
	-17.5
	0.7
	
	
	10000
	290/28
	-16.3
	0.8
	

	
	15000
	270/41
	-25.8
	0.3
	
	
	15000
	290/41
	-24.4
	0.4
	

	
	20000
	270/49
	-35.0
	0.1
	
	
	20000
	270/49
	-33.5
	0.2
	

	
	25000
	270/57
	-44.3
	0.0
	
	
	25000
	270/56
	-42.8
	0.1
	

	
	30000
	270/70
	-50.9
	0.0
	
	
	30000
	270/67
	-50.2
	0.0
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	March
	
	
	
	
	Month:
	April
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	315/10
	1.1
	3.4
	
	
	1000
	315/09
	8.4
	5.1
	

	
	2000
	315/11
	-0.3
	2.9
	
	
	2000
	315/10
	7.2
	4.5
	

	
	3000
	315/13
	-1.7
	2.6
	
	
	3000
	245/12
	5.7
	4.0
	

	
	4000
	315/15
	-3.2
	2.2
	
	
	4000
	270/14
	4.2
	3.6
	

	
	5000
	315/16
	-4.6
	1.9
	
	
	5000
	270/16
	2.7
	3.1
	

	
	10000
	290/25
	-12.2
	1.0
	
	
	10000
	290/23
	-6.0
	1.6
	

	
	15000
	270/34
	-20.8
	0.5
	
	
	15000
	270/29
	-15.4
	0.8
	

	
	20000
	270/43
	-30.1
	0.2
	
	
	20000
	270/37
	-25.1
	0.3
	

	
	25000
	270/51
	-39.9
	0.1
	
	
	25000
	270/45
	-35.4
	0.1
	

	
	30000
	270/68
	-48.7
	0.0
	
	
	30000
	270/57
	-45.3
	0.0
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	May
	
	
	
	
	Month:
	June
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	315/06
	14.2
	7.9
	
	
	1000
	225/04
	18.8
	11.7
	

	
	2000
	270/09
	12.9
	7.0
	
	
	2000
	225/08
	17.3
	10.5
	

	
	3000
	225/12
	11.6
	6.3
	
	
	3000
	225/09
	15.8
	9.5
	

	
	4000
	270/15
	10.1
	5.6
	
	
	4000
	245/12
	14.3
	8.6
	

	
	5000
	245/17
	8.5
	5.0
	
	
	5000
	225/14
	12.7
	7.7
	

	
	10000
	270/24
	-0.3
	2.5
	
	
	10000
	270/18
	4.0
	3.9
	

	
	15000
	270/28
	-9.7
	1.2
	
	
	15000
	270/22
	-4.9
	1.9
	

	
	20000
	290/31
	-19.5
	0.6
	
	
	20000
	270/26
	-14.1
	0.9
	

	
	25000
	270/38
	-29.8
	0.2
	
	
	25000
	270/32
	-24.2
	0.4
	

	
	30000
	270/48
	-40.3
	0.1
	
	
	30000
	270/42
	-34.8
	0.2
	

	
	
	
	
	
	
	
	
	
	
	
	


Table 10.26.a. Pyongyang Upper Air Data (January - June)

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	July
	
	
	
	
	Month:
	August
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	180/05
	21.8
	16.0
	
	
	1000
	090/06
	22.1
	15.9
	

	
	2000
	200/09
	20.3
	14.6
	
	
	2000
	135/06
	20.6
	14.3
	

	
	3000
	225/11
	18.8
	13.3
	
	
	3000
	225/08
	19.0
	12.9
	

	
	4000
	200/12
	17.4
	12.1
	
	
	4000
	225/10
	17.5
	11.6
	

	
	5000
	225/14
	15.9
	10.8
	
	
	5000
	225/11
	15.9
	10.3
	

	
	10000
	245/18
	8.2
	5.7
	
	
	10000
	270/14
	8.3
	5.3
	

	
	15000
	270/20
	0.2
	2.8
	
	
	15000
	245/18
	0.3
	2.5
	

	
	20000
	270/25
	-8.1
	1.4
	
	
	20000
	245/25
	-8.0
	1.3
	

	
	25000
	270/31
	-17.5
	0.7
	
	
	25000
	245/33
	-17.2
	0.7
	

	
	30000
	270/41
	-27.7
	0.3
	
	
	30000
	245/41
	-27.1
	0.3
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	Sept
	
	
	
	
	Month:
	October
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	315/06
	17.1
	11.2
	
	
	1000
	315/08
	10.7
	7.2
	

	
	2000
	315/07
	15.7
	9.8
	
	
	2000
	315/10
	9.4
	6.2
	

	
	3000
	315/08
	14.1
	8.7
	
	
	3000
	315/12
	7.9
	5.4
	

	
	4000
	315/11
	12.5
	7.6
	
	
	4000
	315/13
	6.4
	4.6
	

	
	5000
	315/12
	10.8
	6.6
	
	
	5000
	315/15
	4.8
	3.9
	

	
	10000
	270/19
	2.9
	3.1
	
	
	10000
	290/23
	-2.8
	1.8
	

	
	15000
	270/25
	-5.7
	1.4
	
	
	15000
	270/29
	-11.8
	0.9
	

	
	20000
	270/25
	-14.9
	0.8
	
	
	20000
	270/37
	-21.5
	0.4
	

	
	25000
	270/33
	-24.7
	0.4
	
	
	25000
	270/46
	-31.8
	0.2
	

	
	30000
	270/52
	-34.7
	0.2
	
	
	30000
	270/52
	-41.6
	0.1
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Month:
	Nov
	
	
	
	
	Month:
	Dec
	
	

	
	Level
	Wind
	Temp
	Abs Hum
	
	
	Level
	Wind
	Temp
	Abs Hum
	

	
	Feet
	deg/kts
	(C)
	(gm/m3)
	
	
	Feet
	deg/kts
	(C)
	(gm/m3)
	

	
	1000
	315/11
	2.6
	4.5
	
	
	1000
	315/10
	-4.3
	2.8
	

	
	2000
	315/13
	1.4
	3.9
	
	
	2000
	315/12
	-5.4
	2.4
	

	
	3000
	315/14
	0.1
	3.5
	
	
	3000
	315/15
	-6.4
	2.1
	

	
	4000
	315/16
	-1.2
	3.0
	
	
	4000
	315/18
	-7.5
	1.9
	

	
	5000
	315/19
	-2.4
	2.6
	
	
	5000
	315/20
	-8.5
	1.6
	

	
	10000
	270/27
	-9.1
	1.3
	
	
	10000
	270/30
	-14.6
	0.8
	

	
	15000
	270/35
	-17.9
	0.6
	
	
	15000
	270/41
	-23.1
	0.4
	

	
	20000
	270/43
	-27.6
	0.3
	
	
	20000
	270/47
	-32.6
	0.2
	

	
	25000
	270/51
	-37.7
	0.1
	
	
	25000
	270/51
	-42.2
	0.1
	

	
	30000
	270/61
	-46.9
	0.0
	
	
	30000
	270/63
	-50.1
	0.0
	

	
	
	
	
	
	
	
	
	
	
	
	


Table 10.26.b. Pyongyang Upper Air Data (July - December)

10.27.  Operational Climatic Data for Sariwon.

STATION: SARIWON NORTH KOREA            STATION #: 470650             ICAO:     

LOCATION: 3831N  12546E                 ELEVATION (FEET):  171        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   51   58   66   82   88   89   93   96   89   82   69   56   96

MEAN DAILY MAX   1   30   34   46   60   71   78   81   83   76   65   49   35   59

MEAN             1   23   27   38   51   62   70   75   76   67   55   41   28   51

MEAN DAILY MIN   1   15   20   30   42   53   63   70   70   59   47   34   22   44

EXTREME MIN      1   -7   -4    8   25   35   46   54   55   39   26    8   -1   -7

# DAYS GE 90     1    0    0    0    0    0    0    2    2    #    0    0    0    4

# DAYS LE 32     1   31   27   21    2    0    0    0    0    0    1   14   28  124

# DAYS LE 0      1    1    #    0    0    0    0    0    0    0    0    0    #    1

2.  PRECIPITATION (INCHES)

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *     *

MEAN             2  0.7  0.6  0.9  2.6  2.2  3.2 11.0  8.2  4.4  1.6  1.8  0.8  38.0

MINIMUM               *    *    *    *    *    *    *    *    *    *    *    *     *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *     *

# DAYS GE .004   1    8    6    6    8    8    9   14   11    7    5    8    8    98

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *     *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE 0.1    1    7    4    2    #    0    0    0    0    0    #    2    5   21

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   77   77   78   77   80   87   92   92   91   85   80   78   83

RH (15 LST)      1   57   52   46   42   47   57   70   68   55   49   56   59   55

VAPOR PRESS      1  .09  .11  .15  .23  .36  .54  .74  .74  .50  .31  .19  .12  .34

DEWPOINT         1   13   17   26   36   48   60   69   69   58   44   31   19   41

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1   NW   NW   NW   NW  $NW  $NW  $SE  $SE  $NW  $NW  $NW  $NW  $NW 

MEAN SPEED

(PVLG DRCTN)     1    8    8    8    8    7    6    6    6    6    7    8    8    7

MEAN SPEED

(ALL OBS)        1    5    5    5    6    6    5    5    4    3    4    4    4    5

MAX PEAK GUST@   1   49   47   54   70   47   35   49   47   39   49   39   70   70

PRESSURE ALT     1  358  513  706  735  783  922  863  796  600  544  478  395  922

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    3    3    4    4    4    5    6    5    4    3    4    3    4

DAYS TSTMS       1    #    #    0    #    1    2    3    3    1    #    #    0   11

DAYS FOG LT 7    1   18   14   15   13   13   16   16   15   16   16   14   16  182

DAYS BNBD LT 7   1    #    #    #    #    #    #    #    0    #    #    #    #    2

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED

Operational Climatic Data for Sariwon Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOURCE NO. 1, NO SOCS DATA AVAILABLE) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5     *    *    *    *    *    *    *    *    *    *    *    *    *


10000/3     *    *    *    *    *    *    *    *    *    *    *    *    *


5000/3      *    *    *    *    *    *    *    *    *    *    *    *    *

   
3000/3     26   21   22   24   25   37   55   45   29   22   31   31   31


1500/3     13    9    7    7    6    9   11   10    8    6    9   12    9


1000/2
4    3    2    2    1    3    4    4    3    2    4    6    3


800/2.0
4    3    2    2    1    3    4    4    3    2    4    6    3


500/1.5
3    3    2    1    1    2    3    3    3    2    4    5    3


300/1.0
2    2    1    1    1    1    1    2    2    2    2    3    2


200/0.5
1    1    0    1    #    #    1    1    1    1    2    2    1


100/.25
1    #    #    #    #    #    #    1    #    1    1    1    1

11.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    0    #    #    1    1    1    1    #    #    0    #

12.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    2    5    8    8   10   14   11    7    4    6    3    7

13.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  5    3    2    #    0    0    0    #    0    #    1    4    1

14.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    1    1    1    1    #    #    #    #    0    1    #    1

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 68536 TOTAL OBS USED

            2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, v1.0

10.28.  Operational Climatic Data for Sinuiju.

STATION: SINUIJU NORTH KOREA            STATION #: 470350             ICAO:     

LOCATION: 4006N  12423E                 ELEVATION (FEET):   23        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   45   54   64   81   86   94   96   95   90   79   67   51   96

MEAN DAILY MAX   1   27   33   44   57   68   75   80   82   75   63   46   32   57

MEAN             1   20   26   37   49   60   68   74   75   66   53   38   25   49

MEAN DAILY MIN   1   12   17   29   41   52   62   69   69   58   45   31   18   42

EXTREME MIN      1  -12   -5    8   25   36   47   51   52   39   23    4   -7  -12

# DAYS GE 90     1    0    0    0    0    0    #    1    2    #    0    0    0    4

# DAYS LE 32     1   31   28   21    2    0    0    0    0    0    2   18   29  131

# DAYS LE 0      1    2    #    0    0    0    0    0    0    0    0    0    1    3

2.  PRECIPITATION (INCHES)

MAXIMUM          2  0.8  1.5  2.3  6.2  7.6 10.8 16.5 23.4 13.5  3.9  3.8  2.1  53.5

MEAN             2  0.3  0.3  1.1  2.0  3.4  4.5 10.4 11.0  4.1  2.1  1.2  0.8  41.2

MINIMUM          2    #    #  0.1  0.4  1.3  0.3  4.4  1.8  1.8  0.5  0.1    #  31.0

MAX 24 HR        2  0.4  1.3  0.6  1.7  0.7  4.3  9.1 16.3  4.3  2.1  1.5  1.2  16.3

# DAYS GE .004   1    6    5    7    9   10   14   16   11    8    7    7    5   105

# DAYS GE .5          *    *    *    *    *    *    *    *    *    *    *    *     *

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE 0.1         *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE 1.5         *    *    *    *    *    *    *    *    *    *    *    *    *

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   71   69   73   79   84   91   94   92   88   79   75   71   81

RH (15 LST)      1   48   44   46   49   55   66   75   67   56   50   52   51   55

VAPOR PRESS      1  .07  .09  .14  .23  .36  .55  .74  .73  .49  .29  .16  .09  .33

DEWPOINT         1    8   12   23   36   49   61   69   69   57   41   26   13   39

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1   NE  NNW   $N  $SW   $S  $SW   $S  $NE   NE   NE  $NE  NNW  $NE 

MEAN SPEED

(PVLG DRCTN)     1    6    9    8    7    6    6    5    5    5    5    5    9    6

MEAN SPEED

(ALL OBS)        1    6    6    6    6    5    4    4    4    5    5    6    6    5

MAX PEAK GUST@   1   47   47   47   39   39   37   39   51   47   47   39   47   51

PRESSURE ALT     1  210  350  415  706  738  735  697  735  434  422  430  424  738

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    2    3    4    4    5    6    6    5    4    3    3    3    4

DAYS TSTMS       1    #    0    #    #    1    1    2    1    2    1    #    0    9

DAYS FOG LT 7    1   15   12   15   15   14   19   20   17   12   12   12   14  177

DAYS BNBD LT 7   1    #    #    #    #    #    #    #    #    #    #    #    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Sinuiju Continued 

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    31   29   37   43   47   60   76   60   42   37   39   35   45


10000/3    22   18   24   29   33   46   63   47   31   28   28   25   33


5000/3     21   18   24   28   33   46   62   47   31   27   28   24   32

   
3000/3     21   18   22   26   30   42   57   42   28   25   26   23   30


1500/3     15   11   13   11   11   17   25   14    9    8   10   15   13


1000/2
5    3    5    4    4    6   11    6    3    3    4    6    5


800/2.0
6    3    5    3    4    6   11    6    3    3    4    6    5


500/1.5
5    3    4    3    3    5    9    5    3    3    3    5    4


300/1.0
2    1    2    2    2    3    5    3    2    2    1    2    2


200/0.5
1    #    1    1    1    1    3    1    1    1    1    1    1


100/.25
#    #    1    #    #    1    1    1    #    1    #    #    #

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    0    #    #    #    1    1    1    1    #    #    0    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    1    4    8   10   13   20   12    7    5    5    1    7

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  4    4    2    #    0    0    #    0    0    #    1    3    1

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    1    1    1    1    #    #    #    #    1    1    1    1

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 69211 TOTAL OBS USED

            2.  NATIONAL INTELLIGENCE SURVEY, NIS 41, JAN 1969, 4-19 YRS OF RECORD

10.29.  Operational Climatic Data for Wonson.


STATION: WONSAN NORTH KOREA             STATION #: 470550             ICAO:     

LOCATION: 3911N  12726E                 ELEVATION (FEET):  118        LST = GMT + 9

PREPARED BY: AFCCC/DOO, MAY 1998        PERIOD: 7301-9612

------------------------------------------------------------------------------------

        SOURCE NO.  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

1.  TEMPERATURE ( F)

EXTREME MAX      1   53   60   69   85   92   93   98   97   89   86   73   60   98

MEAN DAILY MAX   1   34   36   44   58   67   71   77   79   72   64   51   39   58

MEAN             1   28   31   39   51   61   66   73   74   66   56   44   33   52

MEAN DAILY MIN   1   22   25   33   45   54   61   68   70   61   50   38   27   46

EXTREME MIN      1   -1    0   10   27   38   46   51   55   45   27   13    1   -1

# DAYS GE 90     1    0    0    0    0    #    1    3    2    0    0    0    0    6

# DAYS LE 32     1   29   25   13    1    0    0    0    0    0    #    7   23   98

# DAYS LE 0      1    #    0    0    0    0    0    0    0    0    0    0    0    #

2.  PRECIPITATION (INCHES)

MAXIMUM          2  3.6  5.1  6.1  7.5  7.4 12.3 20.9 22.3 11.4 17.9  8.9  7.1  79.9

MEAN             2  1.1  1.2  1.8  2.7  3.4  4.9 10.7 12.3  7.0  2.7  2.4  1.1  51.3

MINIMUM          2    0    #  0.1    #  0.5  1.0  0.4  4.1  0.5  0.4  0.1    0  35.8

MAX 24 HR        2  2.9  2.9  2.8  4.7  5.0  4.8  6.9 14.2  9.6  8.8  3.4  3.4  14.2

# DAYS GE .004   2    5    6    7    8   11   13   17   16   12    8    7    6   116

# DAYS GE .5     2    1    1    2    2    1    3    9   10    4    3    3    2    41

3.  SNOWFALL (INCHES)

MEAN                  *    *    *    *    *    *    *    *    *    *    *    *    *

MAXIMUM               *    *    *    *    *    *    *    *    *    *    *    *    *

MAX 24 HR             *    *    *    *    *    *    *    *    *    *    *    *    *

# DAYS GE 0.1    2    8    7    7    2    0    0    0    0    0    0    3    6   33

# DAYS W/COVER   2   18   16    9    1    0    0    0    0    0    0    2   20   66

4.  MEAN RELATIVE HUMIDITY (%) / VAPOR PRESSURE (IN HG) / DEWPOINT ( F)

RH ( 6 LST)      1   55   60   67   67   73   86   89   89   84   73   63   57   72

RH (15 LST)      1   45   49   54   50   55   72   77   76   66   55   49   45   58

VAPOR PRESS      1  .08  .10  .15  .21  .33  .51  .68  .71  .50  .31  .18  .11  .32

DEWPOINT         1   10   14   25   34   46   59   67   68   58   43   28   16   39

5.  SURFACE WINDS 16 PT/KTS / 99.95% HIGHEST  PRESSURE ALTITUDE (FEET)

PVLG DRCTN       1   SW $WSW  $SW  $SW  $SW $ENE $ENE $ENE  $SW  $SW   SW   SW  $SW 

MEAN SPEED

(PVLG DRCTN)     1    5    7    5    6    5    6    6    6    4    4    5    5    5

MEAN SPEED

(ALL OBS)        1    5    5    5    5    4    3    3    3    3    4    5    5    4

MAX PEAK GUST@   1   35   39   43   43   47   39   41   41   39   29   35   43   47

PRESSURE ALT     1  435  491  566  680  873  926  937  986  720  558  445  407  986

6. MEAN CLOUD COVER (8THS) / THUNDERSTORMS / FOG / BLOWING SAND & DUST (BNBD)

CLD COVER        1    2    3    4    4    5    6    6    6    5    4    3    3    4

DAYS TSTMS       1    0    #    0    #    1    1    2    1    1    #    #    #    7

DAYS FOG LT 7    1    9   10   13   11   10   14   13   12    9    8    7    7  123

DAYS BNBD LT 7   1    0    0    #    #    #    #    0    #    #    #    #    #    1

REMARKS:  * = DATA NOT AVAILABLE     # = LT 0.5 DAY, OR 0.05 INCH, OR 0.5%, AS

          APPLICABLE     $ = % CALM GT PVLGN DRCTN

          = BASED ONLY ON AVAILABLE DATA, I.E. LT 24 HRS/DAY, OR LT 12 MONTH/YR

          ANNUAL TOTALS MAY NOT EQUAL THE SUM OF MONTHLY TOTALS DUE TO ROUNDING

          @ = GUSTS NOT ALWAYS REPORTED, VALUES ARE MAX SUSTAINED 

Operational Climatic Data for Wonson Continued

7. PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF CEILING AND/OR VISIBILITY

   (CIG/VIS) LT xxxx FEET/xx STATUTE MILES (MI) (SOCS, THRU 1997) -- ALL HOURS

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN


20000/5    29   34   43   43   45   68   74   68   50   37   36   29   46


10000/3    20   24   30   30   32   54   60   55   38   26   27   20   35


5000/3     20   24   30   30   32   54   60   55   38   26   27   20   35

   
3000/3     19   24   29   29   31   52   57   53   36   25   26   19   33


1500/3     11   14   14   13   13   26   28   23   14    8    9    8   15


1000/2
4    5    4    4    3    6    6    5    2    1    1    2    4


800/2.0
4    5    4    4    3    6    6    5    2    1    1    2    4


500/1.5
3    4    3    3    2    4    4    3    1    #    1    2    3


300/1.0
1    2    2    2    1    1    1    1    #    #    #    1    1


200/0.5
#    1    1    1    #    #    #    #    #    #    #    #    #


100/.25
#    #    #    #    #    #    #    #    #    #    #    #    #

8.  PERCENTAGE FREQUENCY OF OCCURRENCE (% FREQ) OF THUNDERSTORMS:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  0    #    0    #    #    1    1    1    1    #    #    #    #

9.  % FREQ RAIN AND/OR DRIZZLE: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  1    3    6   11   12   22   27   23   13    8    9    4   12

10.  % FREQ SNOW AND/OR ICE PELLETS: 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  8    9    6    #    0    #    0    #    0    #    1    4    2

11.  % FREQ OF SURFACE WIND SPEEDS GT 25 KTS. (INCLUDING GUSTS): 

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

                  #    #    #    #    #    #    #    #    #    #    #    #    #

15.  % FREQ OF CEILING AND/OR VISIBILITY (CIG/VIS) LT 800/2 MI:

                JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANN

SOURCE(S):  1.  AFCCC DATSAV DATABASE, 7301-9612, 69705 TOTAL OBS USED

            2.  INTERNATIONAL STATION METEOROLOGICAL CLIMATE SUMMARY, CD-ROM, v2.0

ATTACHMENT 1

DEPARTMENT OF THE AIR FORCE

607TH WEATHER SQUADRON (PACAF)
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17 Feb 04

LETTER OF INSTRUCTION (LOI) FOR COMBINED FORCES COMMAND AND UNITED STATES FORCES, KOREA WEATHER OPERATIONS
 
SECTION I – CONCEPT

1.  This Letter of Instruction is to be used as a guide to define our mission as the main weather support organization for the Korean Theater of Operations (KTO) during theater exercise and contingency operations.  U.S. weather units and augmentees in the KTO support the Commander, Combined Forces Command (CFC) during theater-wide exercises and contingencies.  The Commander, United Nations Command (UNC)/CFC/United States Forces Korea (USFK) has responsibility and control over all US forces in the Korean theater. 

 

2. The CFC Combined Meteorological and Oceanographic (METOC) Officer (CMO), or liaison, will operate from Command Post (CP) TANGO.  The CMO is a CFC staff level position unique to Korea, but whose mission is the same as the Joint Meteorological Officer (JMO) supporting unified commands in purely joint operations.  The CMO is responsible to the UNC/CFC/USFK Senior METOC Officer (SMO), for overall development and execution of theater METOC support.  
 
3.  METOC support for the KTO will be IAW referenced documents and this Letter of Instruction (LOI)/Concept of Operations (CONOPS).  Component and subordinate METOC forces will supplement this LOI/CONOPS as required.  This LOI/CONOPS is required reading for all KTO METOC support units and should be brought with them to Korea for reference.
 
4.  During theater exercises and KTO contingencies, the 607 Weather Squadron (WS) Weather Support Unit will be augmented by combined weather forces and transition to form the Combined METOC Forecast Unit (CMFU) responsible to the CMO, and will act as a focal point for all combat weather teams (CWT) and staff weather officers (SWO) in Korea.
5.  METOC teams provide support unique to a combined arena. The following Meteorological Forecasts Centers (MFC) provide METOC support: CMFU, 20th Operational Weather Squadron (OWS), 7th Fleet, 73rd Weather Group (73 WG), Joint Typhoon Warning Center, Yokoska (Naval Pacific Meteorological and Oceanographic Center) and deployed CWTs using diverse weather information collection and dissemination systems.  When applicable, these MFCs will produce products and perform area metwatch for combined forces in the KTO.  Products produced by the MFCs will be used by the CMFU to provide meteorological guidance for the KTO (defined as the entire peninsula and waters surrounding out to 25nm).  The CMO has overall responsibility for production, availability, suitability and quality of these products and requires implementation of the ONE THEATER, ONE FORECAST concept, to ensure consistency and safety for our war fighting customers.  Safety, consistency, and mission success are paramount. METOC teams should contact their component SWO or the CMFU (if unable to contact component SWO) at DSN 742-3172/742-3171 (STU-III) to discuss any major deviations from CMFU/20 OWS forecast products.
 
6.   Execution:
 
      a.   During contingencies and exercise conditions, the CMO is responsible for overall development and execution of theater METOC support.  Each of the following components will have a dedicated SWO (see Figure 1-1): Army Service Component Command 8USA, Air Component Command (ACC), Naval Component Command (NCC), Combined Marine Forces Command (CMFC), and Combined Unconventional Warfare Task Force (CUWTF) Combined Psychological Operations Task Force (CPOTF).  The 73 WG will provide the CUWTF SWO during contingencies.  

 
NOTE:  This chart does NOT represent any command structure; it is for communication purposes only.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
      b.  ACC, NCC, CMFC, CUWTF, and CPOTF SWOs shall:
 
            1)  Coordinate major METOC-related issues with the CMO’s METOC team.  The component SWOs will also contact the CMO through the CMFU with their POC information and any significant changes to their operations.
 
            2)  Coordinate all weather related issues with their subordinate METOC units.
 
      c.  If any METOC teams require specialized METOC exercise support, please submit a Support Assistance Request (SAR) to the CMO’s staff as early as possible (e-mail) 607WSPP@usfk.korea.army.mil, or, call 607WS/DOX at DSN (315) 725-4043.  Once the exercise starts, call DSN (315) 742-3171/3172.  The SAR should specify your needs, when, and by what means you wish to receive it.
 
      d.  Weather Products.  For a list of weather products, see the 607 WS homepage at https://weather.korea.army.mil/exercise/.  A few of the products are listed below.
 
            1)  Combined Operational Area Forecast (COAF). The COAF is a 00-120 hour forecast of the weather for seven geographical areas encompassing both North and South Korea.  The 20th OWS will produce the COAF and after review, the CMO will direct issuance of the COAF NLT 16Z via the 20 OWS (unclassified) and GCCS-K (classified) web pages.  The first day will be amended as necessary.
 
            2)  Chemical Downwind Messages (CDM).  CDMs are a weather product that encodes weather data into a usable form for the Nuclear, Biological & Chemical (NBC) cell.  The NBC cell turns this data into a toxic corridor.  The NBC weather cell will coordinate automated generation of selected CDMs with the Air Force Weather Agency (AFWA).  CDMs are normally generated every 12 hours and will be produced for the locations listed below.  These will be produced in bulletin form by AFWA and pulled off their web site.  CDMs will only be posted to the GCCS-K web page and physically maintained by the NBC weather cell. 
 
	Seoul
	Taegu
	Sariwon
	Hamhung

	Munsan
	Kimhea
	Masan-dong
	Hungnam

	Pochon
	Pusan 
	Sunchon
	Hwasun

	Inje
	Waegwan
	Aoji
	Onjong-ni

	Sokcho
	Taejon
	Chongjin
	Anbyon

	Wonju
	Anju
	Kanggye
	Sinhung

	Osan 
	Pyongsong
	Manpo
	Sinuiju

	Kwangju
	Pyongyang
	Sakchu
	 


 
 
            3)  METSAT imagery will be available hourly on the 607WS web page (includes scripted weather).
 
            4)  Climatological Support. Climatological support will be provided through AFCCC.  Submit SARs NLT 15 days prior to exercise at                                                                  https://weather.korea.army.mil/exercise/.  
 
            5)  Cloud Free Line of Sight (CFLOS). CFLOS forecast are produced to allow intelligence planners to decide what type sensor will be used on U-2 missions.  CFLOS forecasts will be produced daily from the CMFU.
 
            6)  607 WS Pamphlet 15-5 is an excellent reference for information about fundamental weather patterns, climatology, tidal, and solar/lunar data (by month).  It also outlines the weather support organization, communication, and products for the KTO. This pamphlet is not a Terminal Forecast Reference Notebook (TFRN), but it may be used in the absence of a TFRN.  The pamphlet is available on the 607 WS NIPRNET homepage at https://weather.korea.army.mil/exercise/. 
 
      e.  The procedures for coordinating and passing weather information among METOC teams are detailed in the Communications section of this LOI.  For missions in which two or more separate war fighting units of the same component (wing, brigade, etc.) will join together, the component SWO will be responsible for coordinating the weather forecast between the CMFU and METOC teams involved.  This includes all mission planning and execution forecasts.  If a mission involves more than one component, coordination is also required among components.  The CMO will determine which component is the lead forecast element and resolve, if necessary, any forecast disagreements between components.
 
      f.  Theater level mission impacts will be briefed using the guidance in Attachment 5.  Individual mission types, Air Force close air support or Navy underway replenishments for instance, may deviate from the general category.  However, in the event a mission forecast is impacted more severely than the theater forecast, the component SWO will coordinate with the CMFU prior to briefing their component commander.  For instance, if an Air mission impact is yellow and the component SWO or subordinate command believes the impact to a specific mission is red, coordinate the impact prior to briefing the component commander.
 

SECTION II – LOI TOPICS

 
1.  Originator: 607 WS/CC

 

2.  Classification: Unclassified

 

3.  Subject: Unclassified General LOI for Weather Operations during USFK/UNC Contingency and Exercise Operations for the KTO.

 

4.  References:
a.      UNC/CFC Exercise Directive.(current for each individual contingency)
b.      CJCSI 3810.01; Meteorological and Oceanographic Operations. (Feb 99)
      c.   Joint Publication 3-59: Joint Doctrine, Tactics, Techniques, and Procedures for Meteorological and Oceanographic Operation. (Mar 99)
      d.   ROK MND Directive 724; Regulation of Meteorological Information Support for Military Services. (02)
      e.   USCINCPACINST 3140.1W; Tropical Cyclone Operations Manual. (Jun 94)
      f.    USCINCPACINST 3140.4; Joint Manual for Meteorological and Oceanographic Support. (Jun 94)
      g.   NAVMETOCCOMINST 3140.1; US Navy Meteorological and Oceanographic Support Manual. (July 97)
      h.   MCWP 3-35.7; MAGTF Meteorological and Oceanographic Support. (Jun 98)
i. AFI 15-128; Aerospace Weather Operations Processes and Procedures. 

(Nov02)                                                                        
      j.    AFJI 15-157/AR 115-10; Weather Support for the Army. (Jun 98)
      k.   Army FM 34-81; Weather Support for Army Tactical Operations. (Dec 92)
l. CFC 2-5, Combined Meteorological and Oceanographic Support – Korea 

     (Jun 03)
      m.  607 WSPAM 15-5; Korean Theater Weather Support and Climatology (Mar 04)
      n.   7AFI 15-102 Theater Weather Support Document (Jun 00)
      o.   Letter of Instruction Supplement for each Exercise   (Current)
      p.   Joint Meteorological Handbook.  (Apr 02)
      q.   CFC 380-1 (Apr 98)
 
5.  Points of Contact:
      a.  Refer to exercise or contingency specific supplement to this LOI.
 
6.  Situation:
      a.  Refer to Annex B – Intelligence section of Exercise Directive on GCCS-K CJ3 exercise\Exercise\Exercise Directive\annexes.   
 

7.  Assumptions:

      a.  METOC data of all types will be available under the World Meteorological Organization agreements.

      b.  Sufficient manpower, including augmentees, is available to fully man the METOC requirements outlined in this document.

      c.  Sufficient access to METOC data on NIPRNET, SIPRNET, and the GCCS-K network and the ability to move the required data between networks.

      d.  No degradation of satellite assets used for METOC data collection or dissemination.

      e.  The US Joint Typhoon Warning Center will provide support for tracking tropical storms, which may impact operations.

 

8.  Planning Factors:

      a.  A combination of in-place and deployed METOC teams from the Republic of Korea Air Force (ROKAF), United States Air Force (USAF), United States Navy (USN), ROK Navy (ROKN), United States Marine Corps (USMC), and Special Operation Forces (SOF) will support KTO exercise and contingency operations.  United States Pacific Command (USPACOM) and Pacific Fleet (PACFLT), will provide or arrange for all METOC support to participating US Forces.

 

9.  Mission:

      a.  Advise commander on environmental impacts to operations through coordinated efforts, common use of products, and the exchange of weather data among all weather agencies supporting operations.  Monitor environmental conditions and predict the future state of weather conditions, both meteorologically and oceanographically, and the potential effects on operations.  This effort will allow the war fighters the ability to determine mission impacts for friendly and threat weapon systems.

 

10. Responsibilities:

      a.  The Commander UNC/CFC/USFK is the Combatant Commander (COCOM) for the KTO.  CJCSI 3810.01 and Joint Pub 3-59 specify the COCOM is responsible for the direction of METOC assets.  The CMO acts as the Commander’s agent to fulfill this responsibility.  The CMO interacts with the commander's staff, command services and functional components, CMFU, Air Force and Navy METOC Forecast Centers and 73rd WG to determine METOC objectives, plans, and the execution and assessment of METOC operations of the combatant command.  
 
      b.  CJCSI 3810.01 and Joint Pub 3-59 specify the Joint Force Commander (JFC) is ultimately responsible for the direction and coordination of METOC activities under JFC operational control.  The CMO acts as the JFC agent to fulfill this responsibility.  The CMO plays a critical role in preparing for the success in the Joint Forces (JF) mission by supporting deliberate planning for an operation or contingency, and in reacting to a situation using crisis action procedures.  The CMO is responsible for providing overall direction of the JF METOC staff and the CMFU.
 
      c.  See 6b 1 and 2
      
11.  OPSEC

a.  Security Clearances.  All exercise or contingency operation participants require at least a SECRET security clearance.  Personnel who don’t meet the minimum-security requirements will ensure mission failure. Individual augmentees must fax a letter to the 607WS Security Manager, at DSN 315-725-3069.  This letter needs to be signed by their originating unit’s security manager verifying the augmentee’s full name, social security number, security clearance, and investigative date. Address any questions to security manager at DSN 315-725-4043 or 607WSPP@usfk.korea.army.mil.  Classified couriers and those requiring SCIF or other special access must ensure they have necessary cards/badges and are on access rosters. Your special security office (SSO) POC must coordinate with the 7th Air Force SSO at DSN (315) 784-6074 fax DSN (315) 784-5096 or the Yongsan SSO at DSN (315) 723-8049

 

      b.  Classification markings.  As of 1 Oct 99, IAW CFC 380-1, these are the classification markings format:

 

	Classified Markings

	SECRET RELROK

	SECRET ROKUS


 

      c.  Armistice exercises can provide valuable intelligence information and insight to our wartime procedures and capabilities; therefore, all participants must adhere to sound security practices.  Treat all classified material including “Exercise Classified" (CONFIDENTIAL, SECRET and TOP SECRET), with appropriate care.  The KTO is a combined environment so be careful when working with the different classifications (e.g., RELROK, etc).  If there are no markings like RELROK or REL to USA and ROK, treat the material as No Foreign (NOFORN) release.

 

      d.  Do not forget OPSEC and COMSEC, both on and off duty.  The ROK is subject to constant intelligence gathering efforts by north korea (nk) and others.  Make sure you do not give away important pieces of the puzzle.  Most phone and e-mail traffic will be monitored, and abnormal products will be reported.

 

      e.  If you have secure phones, ensure they are geographically separated from non-secure phones and computer systems, and they are not used simultaneously.  Include secure phone/fax numbers in your first SITREP.

 
f. Critical information (otherwise known as EEFI) is a list of items that while by themselves are not classified, could provide enemy information that can be useful to operations.  See Attachment 6 for examples of Critical Information.
 
g.  Tear-down instructions.  If possible, destroy appropriate classified information prior to departing the deployed location, zeroize COMSEC, strictly account for classified, and promptly secure or destroy any remaining classified information immediately upon return to garrison.
 

 

12.  Operational Constraints. These parameters will be determined locally for each supporting combat weather unit.

 

13.  Logistics.

      a.  Logistics (supply, maintenance, and transportation) is the responsibility of individual units.
 
            1)  Travel.  All Air Force personnel will move on orders IAW Joint Travel Regulation. CWTs and individual augmentees should contact 607 WS as far in advance as possible when deploying to this theater at DSN: (315) 725-4043, Comm:011-822-7915-4043, or e-mail, 607WSPP@usfk.korea.army.mil.  Upon arrival in Korea, please contact your component SWO, Unit CC, OIC 607 WS/DOX, NCOIC Plans, or the CMFU (DSN DSN 742-3172 or 742-3171) to pass along POC information for your METOC unit.  Accountability of incoming weather units is critical for mission success.
 
                  a)  All CWTs (deploying and in-theater) should RSOI with their supported mission.
 
                  b)  Travel for Individual Augmentees.  Individuals traveling by military airlift will arrive at Osan AB.  Military personnel at Osan AB will be present to process all augmentees.  For those arriving via commercial airlift, the arrival location will be Inchon Int’l Airport.  All augmentees arriving at Inchon Int’l Airport will contact the USFK Reception Team located at International Terminal #1. The Reception Team will provide assistance as required and arrange government transportation to Yongsan AIN for in-processing.  Personnel arriving at International Terminal #2 should take the free airport shuttle bus to International Terminal #1 (Schedules are available at the AAFES taxi counter).  If you cannot contact the USFK Reception Team, contact the USO representative in International Terminal #1 for alternate transportation to Yongsan AIN.
 
            2)   Billeting and Mess.  Individual augmentees will be under field conditions. For individual augmentees arriving at Osan AB, a Joint Reception Center (JRC) will be set up to in-process personnel.  For augmentees arriving at Inchon Airport, a JRC will be set up at Yongsan AIN.  Augmentees will receive required safety briefings, have orders stamped for messing, and receive billeting assignment at the JRC.  After in-processing at the JRC, augmentees should contact the 607 WS POC in paragraph 7(a)(1) above.
 
            3)   What to bring.  Minimum of: shot records, ID card, dog tags, a completed Emergency Data Card (copy of DD Fm 93), LBE (load bearing equipment/web belt with canteen), helmet with camouflage cover, wet weather parka or poncho, and NBC mask, chemical ensemble, and sleeping bag. For additional suggested items refer to attachment 7.

 

14.  Equipment and Supplies. All equipment and supplies will de handled and determined by the specific CWT support elements and their individual DOC statements.

 

15.  Command and Control. Same as paragraphs 10a and 10b.

 

16.  Communications.  The purpose of this section is to outline METOC force communication structure and METOC data exchange communication procedures.  This section will address the following:

 

(1)   Responsibilities/Concept of Operations

(2)   Weather Product Information

(3)   ROKUS Secure Internet Protocol-(RIPERNET)

(4)   NIPRNET/SIPRNET Use

(5)   Minimal Communications Equipment

(6)   METSAT and WSR-88D Use

(7)   METOC Team Coordination Process

(8)   Amendments

 

      a.  Responsibilities/Concept of Operations
 

            (1).  CMFU, 20 OWS and 73 WG
 

                  (a)  CMFU will update 607 WS NIPRNET and RIPERNET web pages with METOC products in accordance with Attachment 1 of this document.  

 

                  (b)  CMFU will disseminate KQ observations received from the Eighth Army CWT or component SWOs to the Automated Weather Network (AWN) via Joint Air Force and Army Weather Information Network (JAAWIN) when the 8USA CWT or component SWOs are unable to perform this function. 
 

                  (c)  CMFU ensures CFC and component SWO METOC assessment briefing slides are posted on RIPERNET and distributed to NPMOC-Yokosuka via SIPRNET (Navy augmentee transmits slides via GCCS).  
 

                  (d)  73 WG liaison working with the CMFU will be responsible for disseminating all weather information and reports to 73 WG support function.
      

            (2).  Component Command (ACC, NCC, GCC, CUWTF, CPOTF) senior METOC team/cell

 

                  (a)  Pass all METOC operation assessment briefing slides to the CMFU team via RIPERNET (primary) or SIPRNET (backup) NLT the established briefing coordination cut-off time of the respective operational customer.  However, information passed via SIPERNET cannot be shared with any foreign nationals or any US personnel without the required security clearance and need to know.  
 

                  (b)  As necessary or needed, pass required exercise products to/from subordinate weather teams using primary dissemination channels or alternate dissemination procedures (e.g., fax, RIPERNET, e-mail).  Component SWOs will pay close attention to classification requirements in these circumstances.
 
                  (c)  Relay information on the location of KQ observation sites plus any changes of KQ observation identifier information (KQID, METOC team name, location, etc.) to subordinate CWTs or to higher echelons using secure communication, as necessary or required.

 

            (3).  8USA Combat Weather Team

      

                  (a)  The Eighth Army SWO is the POC for resolving data collection and dissemination issues for all their subordinate units and the US Army units who RSO&I and/or TPFD into or within the theater.

 
                  (b)  Establish a secure log in order to provide entries on communications operations including successes, failures, and any other issues considered significant.  This will be as thorough and specific as possible, since this log will be used as a basis for the After Actions Report. 

 

                  (c)  Disseminate KQ observations received from subordinate CWT’s to the AWN via JAAWIN when subordinate teams or other component teams are not able to perform this function. 
 

            (4).  Units Taking Surface Observations

 

                  (a) Make contact with component SWO to establish means of communications (phone numbers, RIPERNET address, etc).

 

                  (b) Ensure all observations are transmitted DIRECTLY INTO THE AWN via whatever means are available (e.g., NIPRNET).  There is no requirement to up channel or stagger submission times.  If you are having difficulties submitting your observation, pass them up to the next level in your chain for submission.  The bottom line is for individual CWT’s to administer their observation transmissions where possible.  

 
                  (c) As directed by the component SWO, transmit tactical observations into the AWN each hour upon calling STARTEX during exercises and within 30 minutes of set up during contingencies.  If unable to complete observation transmission independently, teams may make direct contact with higher echelons within their chain of command.

 

      b.  Weather Product Information Products can be accessed at https://weather.korea.army.mil/exercise/. 
 

      c.  Global Command and Control System - Korea (RIPERNET) Use
 
        A METOC homepage will be available on RIPERNET.  The URL is http://www/orgpages/weather/index.htm.  The weather homepage will contain a section where each component SWO’s impact slides can be accessed. It also includes links to products mirrored from the NIPERNET to the RIPERNET via Global Broadcast System (GBS).  
 
            
  

      d.  NIPRNET/SIPRNET Use
 
            (1).  607 WS NIPRNET Homepage.  The 607 WS NIPRNET and RIPERNET web pages provide forecast guidance products developed by the CMFU.  20 OWS will post the COAF at 0200/1400Z on the web pages.  Scripted weather, when used, will also be posted on the web pages.  It will include the COAF, upper air sounding data, hourly satellite image, hourly observation, solar data, lunar data, and tidal data.  Our intent is to post scripted weather to the 607 WS and RIPERNET web pages as required to mimic real-world production cycles.  If you are having difficulties accessing this data, please call the CMFU during exercises or notify the 607 WS planners at 607WSPP@usfk.korea.army.mil or call DSN 315-725-4043.
 

            (2).  Terminal Server Access Controller System (TSACS):  TSACS is a global dial-in system that can be used to access the NIPRNET and 607 WS homepage.  Units should work through their local installation communications provider (Communications Squadron or S/G-6) to obtain a TSACS account.

 
            
      e.  Minimal Communications Equipment
 
            (1).  Laptop Computers.  The laptop should have at least a 28.8 kbps Fax/Modem or LAN card; communications software (DOS and Windows versions) to include AMIS Client Software, Joint METOC Viewer 3.5, METCAST 1.5, and either Internet Explorer or NETSCAPE.
 
            (2).  Data Secure Voice Telephone (DSVT)/Data Non-secure Voice Telephone (DNVT).  The DSVT/DNVT are tactical telephone communication instruments.  These instruments are part of the Multi-Subscriber Equipment (MSE), which provides units tactical telephone capability without relying on DSN lines.  METOC teams should work with their local communication shops to request this capability.  Once this capability is obtained, the CWT should pass their DSVT/DNVT number to their component SWO or next METOC unit in their chain.  

 
      f.  METSAT and WSR-88D Use 
 
            (1).   METSAT.  Small Tactical Terminal (STT) and WEFAX systems are positioned at Camp Humphreys, Camp Red Cloud, and the 17th AVN Brigade.  Units deploying in theater with their own METSAT equipment should orient satellite dishes toward 155 NE to receive GOES-9 WEFAX.  Some adjustment may be necessary to receive maximum signal strength. High-resolution imagery will be available hourly on the 607 WS NIPRNET homepage for those units who do not have METSAT capability.
 
            (2).  Radar Coverage.  WSR 88D radar images are available on NIPERNET from the 20 OWS website. Both WSR-88D and KMA Radar imagery should be available on RIPRNET via GBS
 
      g.  METOC Team Coordination Process 

            (1).  The purpose of this coordination process is to ensure consistency exists between the weather impacts briefed at the component level and the CFC level.

 

            (2).  All CWTs should contact their component SWOs when they become operational.  Component SWOs will notify the CMO when subordinate units become operational.

 

            

 

11.  Amendments.  The information in this section is subject to change at any time in order to facilitate mission accomplishment and to accommodate suggestions from all users.  Suggestions and comments may be submitted to 607WS/DOX, DSN (315) 725-4043, 607WSPP@usfk.korea.army.mil.  Amended instructions will be posted on the 607 WS and RIPERNET web pages.
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SUPPLEMENT TO LOI FOR RSOI/FE
 

SUBJECT: Exercises Reception, Staging, Onward Movement, and Integration 2004 and Foal Eagle 2004 (RSO&I/FE 04) Meteorological and Oceanographic (METOC) Concept of Operations (CONOPS) and Supplemental Letter of Instruction (LOI)
 
1.     Overview.
 
        Exercise RSO&I is a Commander United Nations Command (UNC) and Combined Forces Command (CFC) exercise that focuses training on the reception, staging, onward movement, and integration of combat forces deploying to the Korean Theater of Operations (KTO).  RSO&I also focuses training on Combined and Joint Rear Area Operations including rear areas of the forward Republic of Korea (ROK) Armies and tasks pertaining to force projection, deployment and operational logistics, force protection, rear area management, and command and control.  Exercise Foal Eagle is a combined/joint training exercise conducted in conjunction with RSO&I.  FE concentrates on rear security, special operations, decontamination of nuclear, chemical, and biological agents, Non-combatant Evacuation Operations (NEO), and mass casualties suffered by US and ROK forces.  RSO&I/FE is an exercise that is conducted annually in the KTO.
 
2.   Organization: 
 
a.              Participating Units (CFC, EUSA, 2ID, 17 AVN BDE, ACC, Navy, 20 OWS, and all incoming deployed units)
b.             Equipment: This equipment listing is just a guideline on what units should bring with them or have. The specific equipment requirements will come form each unit’s DOC statement.  ( TVSAT, IMETS, Laptops, TMQ-53, other admin supplies for self support)
c.              Tasking: The 20 OWS will provide the COAF, and HWD products 2x daily. They are also responsible for all normal non-exercise WW/WA see attachments for products produced.
 
3.   Weather Architecture/Products:
 
	ITEMS
	ZULU TIMES
	LOCAL TIMES

	Model of Choice
	0000
	1200
	0900
	2100

	Draft COAF
	0200
	1400
	1100
	2300

	Conference Call
	0300
	1500
	1200
	0000

	COAF
	0400
	1600
	1300
	0100

	HWD
	0500
	1700
	1400
	0200


 
 
NOTE:  COAF will be officially published after the MEET-ME-Bridge has ended and all Component SWOs agree; but no later than 0400Z/1600Z
 
 
 
4.   Communications Structure
 

a. Component SWOs should contact the CMFU via secure means to verbally coordinate the content of weather impact briefing slides deviating from the theater guidance.  The coordination process for the AM slides will occur between 1500Z and 1600Z (0000I and 0100I); the coordination process for the PM slides will occur between 0100Z and 0200Z (1000I and 1100I).

 

b.  Component SWOs need to send their finalized METOC briefing slides to the CFC METOC cell via RIPERNET or classified e-mail (SIPRNET) as determined by the Planning-Decision-Execution cycles of their operationally-supported customers, usually about 2-3 hours prior to locally established briefing times.

  

 

      c.  The CFC METOC cell slides will be posted on the RIPERNET homepage by 2300Z (0800I) and 1000Z (1900I), respectively.  Component SWOs will send their updates as soon as possible after submitting slides to their operational customers.

 

      d.  Conference Calls.  Conference calls (UNSECURE) are conducted daily by the CMFU to discuss real world forecast issues of interest.  Participating METOC units can use this conference call system called the “MEET ME BRIDGE”.  To get on the conference call, dial DSN 742-7100, COMM 2-7913-1110 (ask for 742-7100) at the appropriate times and let the phone ring until the conference call begins.  (Once you are connected, DO NOT put the phone on hold or call-forward to another number until after the conference call is complete.  If you do, you will lock out anyone else who is trying to call the MEET ME BRIDGE. Units with GCC-K Net meeting will also utilize Microsoft Net meeting during METCONs to discuss impacts.  If you don’t have DSN access, use 0505, then the 7 digit number. NOTE: JTWC will only be included in case of a Tropical Storm in March.
 

e.  KQ ID Information identifiers along with the CWT (unit) are unclassified.  Once the KQ ID and CWT together are associated with the CWT’s location, the information is classified.  See the instructions posted on RIPERNET at http://www/orgpages/weather/index.htm for a list KQ IDs at the garrison locations.

 

	CWT
	KQID
	IRIDIUM PHONE

	EUSA                  
	KQEU
	 

	2 AVN BDE 
	KQEM
	 

	1/2 AVN BN
	KQBG
	 

	4/7 CAV
	KQBI 
	 

	6 CBAC 
	KQFC
	 

	1/6 AVN BN
	KQFA
	 

	3/6 AVN BN
	KQFN
	 

	17 AVN BDE    
	KQEE
	 

	1/52 AVN BN
	KQFS
	 

	2/52 AVN BN
	KQFL
	 

	2ID DMAIN       
	KQEG
	 

	2ID DTAC
	KQFQ
	 

	2/2 AVN BN
	KQEO
	 

	Det 2 BWS
	KQEK
	 

	Spare
	KQFO
	 


 

            (1).  If you are not listed for a KQ:  Prior to the start of RSO&I/FE, any METOC team that will be taking tactical observations as part of RSO&I 04 and not listed in the table above, will contact 607 WS/DOX for KQ ID assignment at  DSN 725-3129 or email address 607WSPP@usfk.korea.army.mil 
 
            (2)  Changing or rotating KQs:  If Army CWTs need to change an existing KQ ID or need additional KQ ID(s), they should contact the 8USA SWO.  All other CWTs should contact their component SWO.  Any changes to KQ IDs will be coordinated with the CMFU weather team by the 8USA SWO.  Current KQ assignments and any changes to the KQ will be posted on the RIPERNET web page:  http://www.orgpages/weather/index.htm.

 

 
 
5.   Security:  Refer to Para. 11a and b of main LOI.
 
 

6.   Situation Reports (SITREPs):  METOC Teams with RIPERNET will send their SITREPS to include their RIPERNET address in their first SITREP (format is delineated in the RSOI attachment).  This will enable the weather cell in CP TANGO to directly send products as well as other METOC messages to component and/or, if necessary, subordinate CWT’s.  SITREPS will be combined (by unit) and up channeled to the Eighth Army SWO, for further combined submission to CMFU.  All units falling under 17th Aviation Brigade, Detachment 1, and Detachment 2 will be combined and submitted as one report each to the 8USA SWO.  The 8USA SWO will subsequently add in their inputs and submit to CMFU.  If RIPERNET is not available, then any other form of SECURE communications (e.g., classified fax or STU-III/STE) can be used.  All reporting will be finalized and forwarded by 1630I each day of the exercise to the 8USA SWO for final submission to the Combined METOC Officer by 1800I.
 
NOTE:  Units without dedicated RIPRNET access should coordinate with their customers to ensure the ability exists to send/receive messages by RIPRNET if necessary (i.e. a message is sent to 6 CAV S2 with the subject Attn SWO)
 

6. Attachments:  
    1. Glossary of References

    2. HWD

    3. COAF

    4. Area Map

    5. SITREP Format  

    6. AAR Format

7.      Suggested Items Listing

    8.  COAF Template
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GLOSSARY 

 
Abbreviations and Acronyms
 
20 OWS – 20th Operational Weather Squadron
 
73 WG – 73rd Weather Group
 
8USA – Eighth United States Army
 
ACC – Air Component Command
 
AFCCC – Air Force Combat Climatology Center
 
CDM – Chemical Downwind Message
 
CFC – Combined Forces Command
 
CFLOS – Cloud Free Line of Sight
 
CMFC – Combined Marine Forces Command
 
CMFU – Combined METOC Forecast Unit
 
CMO – CFC METOC Officer
 
COAF – Combined Operational Area Forecast
 
COCOM – Combatant Commander
 
CONOPS – Concept of Operations
 
CP – Command Post
 
CPOTF - Combined Psychological Operations Task Force
 
CUWTF – Combined Unconventional Warfare Task Force
 
CWT – Combat Weather Team
 
DNVT – Data Non-secure Voice Telephone 
 
DoD – Department of Defense
 
DOX – Plans 
 
DSVT – Data Secure Voice Telephone
 
FE – Foal Eagle 
 
GCC – Ground Component Command
 
JAAWIN – Joint AF and Army Weather Information Network
 
JF – Joint Forces
 
JFC – Joint Forces Commander
 
JMO – Joint Meteorological Officer
 
JTWC – Joint Typhoon Warning Center
 
KTO – Korean Theater of Operations
 
LOI – Letter of Instruction 
 
METOC – Meteorological and Oceanographic 
 
MSE – Mobile Subscriber Equipment
 
NBC – Nuclear, Biological & Chemical
 
NEO – Non-combatant Evacuation Operations 
 
NCC – Naval Component Command
 
PACFLT – Pacific Fleet
 
RAS – Remote Access Server
 
ROK – Republic of Korea
 
ROKAF – ROK Air Force
 
ROKN – ROK Navy
 
SAR – Support Assistance Request
 
SMO – Senior METOC Officer
 
SOF – Special Operation Forces
 
SSO – Special Security Officer
 
SWO – Staff Weather Officer
 
TSACS – Terminal Server Access Controller System
 
TFRN – Terminal Forecast Reference Notebook
 
UNC – United Nations Command
 
US – United States
 
USAF – US Air Force 
 
USFK – US Forces in Korea
 
USMC – US Marine Corps
 
USN – US Navy
 
USPACOM – US Pacific Command

WMO – World Meteorological Organization
 
WSU – Weather Support Unit
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Draft HWD
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Attachment 3
20 OWS UFL COMBINED OPERATIONS AREA FORECAST
 
PRODUCED BY 20 OWS AT YOKOTA AB, JAPAN SUBJ/ EXERCISE RSO&I COMBINED OPERATIONS AREA FORECAST (COAF)// RMK/1 INTENT OF THIS MESSAGE IS TO ALIGN WEATHER FORECASTS THROUGHOUT THE KOREAN PENINSULA AREA OF INTEREST (AOI). THIS FORECAST WILL BE PRODUCED TWICE DAILY AT XXXXZ AND XXXXZ AND WILL BE DYNAMICALLY UPDATED/AMENDED THROUGHOUT THE DAY AS NEEDED.  UNCLASSIFIED WEATHER DISCUSSION WILL OCCUR XX HOURS PRIOR TO RELEASE OF COAF TO ALIGN FORECAST REASONING AND OPERATIONAL IMPACT ON ALL UPCOMING EVENTS.  THE MEET-ME NUMBER IS DSN 225-3999.  CONTRAIL FORECAST IS FOR LOW BYPASS TURBOFAN ENGINES.  CLOUDS ARE FORECASTED LAYERS (NOT SUMMATION PRINCIPLE).  SVR TURBU/ICG IMPLIED VCNTY TSTMS/TCU.  ALL HEIGHTS ARE ABOVE MEAN SEA LEVEL (MSL)
 
1.  SYNOPTIC DISCUSSION XX/XXXXZ
 
SYNOPTIC DISCUSSION:  A WEAK SURFACE TROUGH MOVES ACROSS THE PENINSULA BRINGING LOWER LEVEL CEILINGS BRIEFLY TO THE WEST-CENTRAL AREA OF THE PENINSULA.  HIGH PRESSURE CONTINUES TO DOMINATE THE PENINSULA FOR THE MOST PART, ALLOWING MVFR FOR CONDITIONS TO DEVELOP THROUGH THE EARLY MORNING HOURS ALONG THE WESTERN COAST AND OVER THE WEST SEA.  THE REMAINDER OF THE PENINSULA WILL SEE PARTLY CLOUDY SKIES THROUGHOUT THE DAY.
 
2. SPACE WX IMPACTS:
 
IONOSPHERIC PREDICTIONS/HF PROPAGATION SUMMARY/FORECAST CAN BE FOUND AT THE FOLLOWING WE SITE:
HTTPS://WEATHER.AFWA.AF.MIL/SPACE_BULLS.HTML (NIPR)
 
3. MODEL DISCUSSION:
 
THE 12Z MODEL INITIALIZED WELL WITH THE POSITIONS OF THE JETS.  ALTHOUGH, THE WINDS SPEEDS WERE UNDER FORECAST BY 15-20KTS.  AT 500MB AND 700MB, THE 12Z MODEL RUN INITIALIZED WELL WITH THE PLACEMENT OF THE TROF OVER HOKKAIDO. HOWEVER, THE MODEL OVER INITIALIZED THE AMPLITUDE BY ~2DEG.  THE TROF OVER THE GULF OF POHAI DID NOT INITIALIZE WELL WITH THE VORTICITY PATTERN.  THE MODEL FAILED TO PICK UP ON THE TROF OVER THE AREA.  HOWEVER, THE MODEL DID INDICATE A WEAK SHEAR ENERGY OVER THE REGION.  THE TROF OVER WRN HONSHU DID NOT INITIALIZE WELL EITHER.  THE MODEL PLACED THE TROF ~3DEG TOO FAR TO THE SE AND HAD THE TROF NEGATIVELY TILTED.   AT THE SFC, THE MODEL INITIALIZED WELL WITH THE PLACEMENT AND INTENSITY OF THE DECAYING LOW OVER THE KURIL ISLANDS.   THE MODEL WAS RIGHT ON WITH THE PLACEMENT OF THE LOW AND THE INTENSITY WAS WITHIN ~1MB OF THE ACTUAL PRESSURE VALUE.  THE HIGH S OF MONGOLIA INITIALIZED WELL ALSO.  THE PLACEMENT AND INTENSITY OF THE HIGH WERE WITHIN ~1DEG OF THE ACTUAL LOCATION AND PRESSURE VALUE.   ALSO, THE MODEL DID WELL WITH THE SFC TROF OVER NRN KOREA, HOWEVER, THE PRECIP ASSOCIATED WITH THE TROF DID NOT INITIALIZE WELL.  THE MODEL COMPLETELY MISSED THE PRECIP OVER KOREA.  THE MODEL ALSO FAILED TO STAMP A HIGH OVER CNTRL CHINA AND A LOW AT 25N 155E.  AT 15Z, THE MODEL CONTINUES TO VERIFY WELL WITH THE JET PLACEMENTS.  AT 500MB AND 700MB, THE MODEL CONTINUES TO DO WELL WITH THE PLACEMENT OF THE S/W TROF OVER ERN HOKKAIDO, HOWEVER, THE MODEL CONTINUES TO OVERFORECAST THE AMPLITUDE.  THE MODEL HAS ALSO CORRECTED ITSELF WITH THE TROF MOVING OVER CNTRL KOREA.  BUT THE MODEL IS STILL UNDERFORECASTING THE AMPLITUDE OF THE TROF.  AT THE SFC, THE MODEL CONTINUES TO VERIFY WELL WITH THE PLACEMENT AND INTENSITY OF THE DECAYING WAVE OVER THE KURIL ISLANDS AND THE HIGH S OF MONGOLIA.  HOWEVER, THE MODEL DID POORLY WITH THE HIGH OVER CNTRL CHINA AND THE LOW 26N157E.  THE MODEL FAILED TO DEPICT THESE FEATURES.  THE MODEL ALSO VERIFIED WELL WITH THE PRECIP OVER SRN CHINA.  OVERALL, THE MODEL IS DOING A FAIRLY GOOD JOB WITH THE SYNOPTIC SITUATION AND CAN BE USED WITH CONFIDENCE.   
 
 
4.  24HR FORECAST COMMENCING XX/XXXXZ
 
OVERVIEW: LITTLE CHANGE IN THE OVERALL PATTERN PAST 24 HOURS.  WESTERLY FLOW AND HIGH PRESSURE CONTINUES TO BE THE DOMINATE PATTERN.
 
A.  AREA 1
(1)  CLOUD LAYERS(HFT): 200SCT220
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 25010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): LGT MXD 050-080 19Z-02Z
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 040
(9)  MAX/MIN TEMP (DEG C): 9/6
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
B.  AREA 2
(1)  CLOUD LAYERS(HFT): 200SCT220
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 320 15; 25010 AFT 06Z
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:

(8)  FREEZING LVL: 040
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
C.  AREA 3
(1)  CLOUD LAYERS(HFT): 030BKN080 200SCT220
(2)  MIN CEILINGS (HFT): 030
(3)  VIS/WX (NM): 2 BR
(4)  SFC WINDS (KT): 25010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): LGT MXD 050-080 19Z-02Z
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 050
(9)  MAX/MIN TEMP (DEG C): 12/4
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
D.  AREA 4
(1)  CLOUD LAYERS(HFT): 030BKN080 200SCT220
(2)  MIN CEILINGS (HFT): 030
(3)  VIS/WX (NM):2 BR
(4)  SFC WINDS (KT): 25010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): LGT MXD 050-080 19Z-02Z
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 060
(9)  MAX/MIN TEMP (DEG C): 14/5
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
E.  AREA 5
(1)  CLOUD LAYERS(HFT): 200SCT220
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 25010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 050
(9)  MAX/MIN TEMP (DEG C): 11/4
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
F.  AREA 6
(1)  CLOUD LAYERS(HFT): 200SCT220
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 3 BR
(4)  SFC WINDS (KT): 25010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 080
(9)  MAX/MIN TEMP (DEG C): 20/6
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
24-48 HR FORECAST FM XX/XXXXZ TO XX/XXXXZ
 
OVERVIEW: PARTLY CLOUDY SKIES BECOMING CLEAR FOR MOST OF THE PENINSULA AS HIGH PRESSURE REMAINS IN THE AREA.  STRONG GRADIENT INDUCED WESTERLY FLOW OVER THE TAEBAK MOUNTAINS WILL CAUSE TURBULENCE OVER THE THAT AREA THROUGHOUT THE PERIOD.  A CIRRUS SHIELD ADVECTS OVER SOUTHERN PORTIONS OF THE PENINSULA BY MID MORNING BUT IS CONFIRMED TO THE KOREAN STRAIT BY LATE PM.
 
A.  AREA 1
(1)  CLOUD LAYERS(HFT): 200SCT250
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 24010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): LGT MXD 050-080 19Z-02Z
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 050
(9)  MAX/MIN TEMP (DEG C): 10/0
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
B.  AREA 2
(1)  CLOUD LAYERS(HFT): 200SCT250
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 27010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 040
(9)  MAX/MIN TEMP (DEG C): 9/-1
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
C.  AREA 3
(1)  CLOUD LAYERS(HFT): 200SCT250
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 23010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 050
(9)  MAX/MIN TEMP (DEG C): 15/2
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
D.  AREA 4
(1)  CLOUD LAYERS(HFT): 200SCT250
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM):5 HZ
(4)  SFC WINDS (KT): 24010G15; 26005 AFT 12Z
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 070
(9)  MAX/MIN TEMP (DEG C): 15/2
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
E.  AREA 5
(1)  CLOUD LAYERS(HFT): 200SCT250
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 26015G20; 26010G15 AFT 12Z
(5)  TURB (HFT): LGT - MDT SFC-080
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 070
(9)  MAX/MIN TEMP (DEG C): 18/6
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
F.  AREA 6
(1)  CLOUD LAYERS(HFT): 030FEW060 220BKN250
(2)  MIN CEILINGS (HFT): 200
(3)  VIS/WX (NM): 5 HZ
(4)  SFC WINDS (KT): 24010G15; 25010 AFT 10Z
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 080
(9)  MAX/MIN TEMP (DEG C): 18/5
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
48-72 HR FORECAST FM XX/XXXXZ TO XX/XXXXZ
 
OVERVIEW:  HIGH PRESSURE TRANSITIONS OUT OF THE AREA LATE IN THE PERIOD AS A MONGOLIAN LOW SLOWLY PROGRESS TO JUST NORTH OF THE PENINSULA.  AREAS 1 AND 2 AND NORTHERN AREAS 3 AND 5 CAN EXPECT INCREASING CLOUDINESS BY LATE EVENING WHILE THE REMAINDER OF THE PENINSULA CONTINUES TO EXPERIENCE PARTLY CLOUDY TO CLEAR SKIES.  GUSTY WINDS CROP UP ACROSS THE REGION DURING AFTERNOON HOURS CAUSING SPOTTY LIGHT TURBULENCE THROUGHOUT THE PENINSULA.
 
A.  AREA 1
(1)  CLOUD LAYERS(HFT): 030FEW060 200SCT250; 030SCT120BKN LYRD250 AFT 09Z
(2)  MIN CEILINGS (HFT): 120 AFT 09Z
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 24010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): LGT MXD 050-080 19Z-02Z
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 030
(9)  MAX/MIN TEMP (DEG C): 9/2
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
B.  AREA 2
(1)  CLOUD LAYERS(HFT): 030FEW060 200SCT250; 030SCT120BKN LYRD250 AFT 09Z
(2)  MIN CEILINGS (HFT): 120 AFT 09Z
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 27010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 030
(9)  MAX/MIN TEMP (DEG C): 7/2
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
C.  AREA 3
(1)  CLOUD LAYERS(HFT): 030FEW060 200SCT250; CLR AFT 12Z
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 23010
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 050
(9)  MAX/MIN TEMP (DEG C): 11/7
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
D.  AREA 4
(1)  CLOUD LAYERS(HFT): 030FEW060 200SCT250; CLR AFT 12Z
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM):5 HZ
(4)  SFC WINDS (KT): 24010G15; 26005 AFT 12Z
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 060
(9)  MAX/MIN TEMP (DEG C): 12/7
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
E.  AREA 5
(1)  CLOUD LAYERS(HFT): 030FEW060 200SCT250; CLR AFT 12Z
(2)  MIN CEILINGS (HFT): NONE
(3)  VIS/WX (NM): 7
(4)  SFC WINDS (KT): 26015G20; 26010G15 AFT 12Z
(5)  TURB (HFT): LGT - MDT SFC-080
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 050
(9)  MAX/MIN TEMP (DEG C): 10/6
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
F.  AREA 6
(1)  CLOUD LAYERS(HFT): 030FEW060 200SCT250; CLR AFT 12Z
(2)  MIN CEILINGS (HFT): CLR
(3)  VIS/WX (NM): 5 HZ
(4)  SFC WINDS (KT): 24010G15; 25010 AFT 10Z
(5)  TURB (HFT): NONE
(6)  ICING (HFT): NONE
(7)  CONTRAIL LAYER:
(8)  FREEZING LVL: 070
(9)  MAX/MIN TEMP (DEG C): 16/10
(10) SST (DEG C): 24
(11) WAVE HGT (FEET): 1
 
5.  EXTENDED OUTLOOK FM 04/0600Z TO 06/0600Z
 
A.  DAY 4
 
OVERVIEW:  W LAKE BAIKAL HIGH CONTS TO BUILD IN WITH WINDS SHIFTING MORE TO A NORTHLY FETCH.  SNOWFALL AND CLOUD COVER WILL DECREASE AS WINDS LESSEN BRINGING LESS ICING AND TURBULENCE.  HARD FREEZE AND WIND CHILLS BELOW NEG 20F WILL CONT TO AFFECT HIGHER ELEVATIONS IN ROK.  L/L TURB WILL RETURN LATE
 
(1)  AREA A: 100BKN130 200BKN220, 3 BR, NE 10
(2)  AREA B: 100BKN130 200BKN220, 3 BR, N 10
(3)  AREA C: 100BKN130 200BKN220, 4 BR, NE 10
(4)  AREA D: 100BKN130 200BKN220, 4 BR, NE 05
(5)  AREA E: 030BKN060 100BKN150 200BKN250, 5 BR, NE 05
(6)  AREA F: 030BKN080 100BKN150 200BKN250 , 5 BR; TEMPO 1.5 RA BR, N 10
(7)  AREA G: 030BKN080 100BKN150 200BKN250 , 5 BR; TEMPO 1.5 RA BR, N 10
 
 
B.  DAY 5
 
OVERVIEW:  W LAKE BAIKAL HIGH CONTS TO BUILD IN WITH WINDS SHIFTING MORE TO A NORTHLY FETCH.  SNOWFALL AND CLOUD COVER WILL DECREASE AS WINDS LESSEN BRINGING LESS ICING AND TURBULENCE.  HARD FREEZE AND WIND CHILLS BELOW NEG 20F WILL CONT TO AFFECT HIGHER ELEVATIONS IN ROK.  L/L TURB WILL RETURN LATE 
 
(1)  AREA A: 030SCT050 120SCT150 200SCT220, 3 BR, N 15
(2)  AREA B: 030SCT050 120SCT150 200SCT220, 3 BR, N 15
(3)  AREA C: 030SCT050 120SCT150 200SCT220, 3 BR, N 15
(4)  AREA D: 030SCT050 120SCT150 200SCT220, 3 BR, N 10
(5)  AREA E: 030SCT050 120SCT150 200SCT220, 3 BR, N 10
(6)  AREA F: 030BKN080 100BKN150 200BKN250 , 5 BR; TEMPO 1.5 RA BR, N 10
(7)  AREA G: 030BKN080 100BKN150 200BKN250 , 5 BR; TEMPO 1.5 RA BR, N 10
 
6.  CLIMATIC AND LIGHT DATA FOR KEY LOCATIONS CAN BE FOUND AT: [INSERT LINK]
 
7.  THIS MESSAGE AND GRAPHICAL COAF PRODUCTS CAN BE VIEWED AT THE 20 OWS WEB SITE.  GO TO HTTPS://20OWS.YOKOTA.AF.MIL, SELECT “AIRCREW”, THEN “UNIT TAILORED PAGES”.  SELECT “RSO&I” FROM THE EXERCISES DROP DOWN MENU.
 
 
 
 
 
 
 
 
 
Attachment 4
Area Map
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SITREP FORMAT
Detachment Heading

Date

(1) Operations and Objectives
Give the name of Operation and state specific objectives to be met in the field
Also give timeline of contingency.

(2) Persannel: Listing of all personnel that are participating from your team
Tsmues: State any problems with personnel; whether it is sickness, discipline
problems efc.
Discussian: State in detail how the issue can potentially affect the contingency.
Salutinns: State (in plain language) what the exercise NCOLC or the owner of the
issues has done to troubleshoot. Does this issue need to go up the chain or can it
be resolved in the field

(3) Facilities: Describe living and working conditions
Tsmues: If there are any problems that can be worked immediately.
Discussian: Same as above
Salutions: Same as above

(4) Equipment: Describe what equipment was taken and ifs condition,
Tsmues: If there are any problems that can be worked immediately.
Diseussion: Same as above
Salutinns: Same as above

(5) Communicatians: Do you have phone lines? How are you communicating with
your customer and ofhers in the unit?
Tssues: If there are any problems that can be worked immediately.
Discussian: Same as above
Salutions: Same as above

(6) Remarks: State in plain language any other related issues or comments.
Note: List all issues that are potential show stoppers in red and all other issues in blue.

Let this be an on-going list of events similar to the logbook. All unresolved issues in
should be coded in blue. All resolved issues, code in green.

HSIGNED//
JOHNDOE, Capt, USAF
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Unit Heading

Date
MEMORANDUM FOR 607 WS/DOX

FROM: DEPLOYED UNIT

SUBIECT: After Actcns Repert (AAR) for Exercise (AME)

o Gemeral: Describein general what the execise is abovs and length

. Exercise Objectives: What yos want o accomlish dising centingency:

¢. Exercise Distinctions: Ifthis exercise has any unsual or one of a kind mission oriented situations. How is this
exercise is different from the previous ones? IF it is not cifferen, than state so.

. Manning: SelfExplmatory.
Persoimel Unit Deploved Dates

¢. Faciliies Description of living and work areas.

Pre deployment; When iritial exercise preparations began, Where there any check lists used to help things
o smooth?

& Deployment: Describe how deployed team arsived at site .e. fransportation, routes and convoys.
h. Operations: Describe operations and support given and sigrificance of weather apport
i. Redeployment: Descrite how deployed team setixned to home satien, i e, transportation routes and convoys.
j. Lessons Learned and Issue Items:

Issues:

Discussion:

Suggestions:
1. Closing Remarks:

Iigneddt

IOHN DOE, C apt, USAF
Titte




ATTACHMENT 7
Suggested Items Listing:
 
 
Personal Clothing Items (Level four recall only)
  1.  2 sets of BDUs:  Shirt and pants (with correct rank and patches)
  2.  BDU Cap
  3.  4 T-shirts (black or brown)
  4.  4 Undergarments
  5.  4 pairs of socks
  6.  2 Bath Towels and washcloths
  
Personal Hygiene Items (Level four recall only)
   1.  Toothpaste/toothbrush and mouthwash
   2.  Soap bars and shampoo
   3.  Baby power or foot powder/sprays
   4.  Deodorant, Baby wipes
   5.  Disposable Razor or Electric razor (with disposable-razor as backup), 
        Shaving cream
   6.  Feminine hygiene products
   7.  Band-Aids, Neosporin, bactine, Sun Screen
   8.  Insect Repellent (permetherin)
   9.  Toilet paper or tissue paper
 
Optional Items 
 1.  Extra pair Black Military Boots
 2.  Pillow and extra blanket (small)
 3.  Ziplock Baggies and Garbage Bags (to wrap gear in)
 4.  Sunglasses
 5.  Compass
 6.  550 Cord
 
Attachment 8
COAF Conference Call Template
 
___  Download the COAF draft from 20 OWS webpage and review.
 
___  CP Tango forecaster: Dial Meet-Me Bridge phone number 10 minutes prior to conference call time.
 
___  All other sections dial Meet-Me Bridge number at conference call time and introduce yourself on the line stating “This is MSgt Vault Johnson at (state your location).”
 
___  CP Tango forecaster: Verify that the following agencies call into the conference as they introduce themselves.
 
        ___  20 OWS
 
       ___ CP Oscar (8USA)
 
       ___ ACC (Osan AB)
 
       ___ GCC
 
       ___ NCC
 
       ___ CPOTF
       
       ___CUWTF
 
___  Once it is determined that most of the parties are online,. CP Tango Forecaster say “All parties are on the line, go ahead 20th OWS.”
 
___  The 20th OWS will initiate the teleconference starting with the synoptic discussion…“Any comments on the Synoptic Discussion?”
 
___   At this point any field units who note discrepancies, bring them to the attention of the 20th OWS forecaster. 
 
___  If no discrepancies are noted, the 20 OWS forecaster will continue with: “Moving on to the model discussion, any inputs?”
 
___  Any discrepancies will be discussed, then the discussion will continue with the 24-hour forecast.
 
___  20th OWS Forecaster:  “Let’s move on to the 24 hour forecast commencing at XX/0000I,  any comments for Area A?”
 
___  Discussion will continue in the above format for all remaining items on the COAF Draft.  Each item will be discussed in the order they appear on the COAF draft.
 
___  The discussion should not take very long to accomplish. Unless there is difficult weather in the forecast, the discussion should take no longer than 15 minutes. 
 
___  After the COAF has been discussed in its entirety, the 20th OWS will return control of the conference call back to the CMFU at CP Tango.
 
___  The CP Tango forecaster will ask once last time, “Does anyone have any further comments about the COAF?”
 
___  If no changes are required to the COAF, the CP Tango forecaster will state: “The draft COAF requires no changes.  On behalf of the CMO, issue the COAF as is.” “This concludes the teleconference.” ALL SECTIONS SECURE TELEPHONES.
 
___ If changes to the COAF are required, the CP Tango forecaster will state: “Changes to the COAF will be made according to this conference and the 20th OWS will be posting the final draft of the COAF on the exercise web site in approximately 15 minutes after I’ve had a chance to review the final COAF.” “This concludes the teleconference.” ALL SECTIONS SECURE TELEPHONES.
 
___ 20th OWS Forecaster:  If changes to the COAF were required, have the CP Tango forecaster approve the final draft prior to posting on the web site.  Due to time constraints, please try to have final draft available within 15 minutes after the termination of the teleconference.
  
Table 5.1.
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