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SYSTEM SUMMARY

  FEATURES:

· Receives digitized weather data from satellites, local and remote weather sensors, artillery meteorological systems, 

USAF  Weather Centers and Squadrons (hubs and CWT)

· Processes and displays satellite weather imagery, upper air data, surface weather reports, manual and automated weather forecasts 

· High resolution satellite photographs

· Supports IPB and Terrain Analysis

· Provides Tactical Decision Aids (TDA) to the commander

· Disseminates forecasts and TDAs to all users

TABULATED DATA:

Prime mover            Heavy HMMWV

Power      115 VAC, single phase, 60 Hz

Powersource    Standard 10 kWh GEN

Command      Post and Light Configurations TBD

 BASIS OF ISSUE:

· 1 set per EAC, Corps, DIV, separate BDE, ACR, AVN BDE, and other selected  task-organized contingencies
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AN/TMQ-40A

Integrated Meteorological System

MODEL NUMBER:   AN/TMQ-40A

NOMENCLATURE:   Meteorological Station Automatic

PROJECT NAME:  IMETS Block II

FUNCTION: The Integrated Meteorological System (IMETS) is the meteorological component of the Intelligence and Electronic Warfare (IEW) sub-element of the Army Battle Command System (ABCS). IMETS provides commanders at all echelons with an automated weather system to receive, process, and disseminate weather observations, forecasts, and weather and environmental effects decision aids to all Battlefield Operating Systems (BOS).  The system provides data to support Air Defense, Fire Support, Intelligence and Electronic Warfare, Maneuver Control System, and Combat Service Support battlefield functional areas. 

DESCRIPTION: IMETS consists of three basic configurations to enable the full range of military operations to be supported from large Major Regional Conflicts (MRC) to small task forces supporting Military Operations Other Than War (MOOTW) a:)  command post (CP) configuration for a fixed facilities at echelon above corps (EAC) level in a MRC where the CP needs the IMETS permanently integrated into the local area network and a tactical IMETS is not required; b:) vehicle mounted configuration for tactical operations where the supported echelon move frequently; and c:) light configuration for task organized elements of a supported echelon, integrated into a small task force, where light weight, easily deployed core weather functions can be performed without having its own vehicle to shelter the system.  Each configuration provides automation and communications support to staff weather teams assigned to echelons from brigade through EAC.  IMETS receives weather information from polar-orbiting civilian and defense meteorological satellites, Air Force Weather Agency, artillery meteorological teams, remote sensors and civilian forecast centers.  IMETS processes and collates forecasts, observations, and climatological data to produce timely and accurate weather products tailored to the specific Warfighter’s needs. The most significant weather and environmental support to Warfighter is the automated tactical decision aids produced by the IMETS.  These graphics go beyond briefing the weather by displaying the impact of the weather on current, projected, or even hypothesized conditions on both friendly and enemy capabilities.  Instead of reacting to the weather, the Warfighter can take advantage of the weather.  The IMETS actively participates in the Force XXI initiatives ensuring that IMETS is an integral part of the Army’s digitization effort and that it will continue to meet the Warfighter’s needs into the 21st century.

ORGANIZATION

IMETS is manned and operated by USAF weather personnel and maintained within the scope of existing Army support principles. It is deployed at theater Army, corps, corps and division aviation brigades, division ACR, separate brigades, SFGs, ranger regiments, and special operations aviation regiments psychological operations groups and transportation groups.

The system can be found in support of operations at all echelons: EAC, corps, division, separate brigades, ACRs, SOF, aviation brigades and task-organized contingency forces.

SYSTEM DESCRIPTION

The most significant weather and environmental support provided to the Warfighter is the tactical decision aid products generated by the IMETS. These graphics go beyond briefing the weather by displaying the impact of the weather on current, projected, or even hypothesized conditions on both friendly and enemy capabilities. Instead of reacting to the weather, the Warfighter then can take advantage of the weather. IMETS is the centerpiece of Owning The Weather (OTW). The Battlescale Forecast Model (BFM) is the focal point for tactical weather forecasts. The BFM enables forecast of weather effects and visibility down to a 10km square area. Information from BFM is made available to the Integrated Weather Effects Decision Aid (IWEDA) software tool to generate weather effect on tactical systems. The force multiplier of the weather can then be used by decision-makers for tactics and maneuver.  Fig. X shows an example of an IMETS-generated weather forecast (using the BFM) as an overlay applied to the area of interest.
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Fig. X.  Battlescale Forecast Model Wind Forecast.

Graphics showing strong wind coupling with terrain notice upslope windflow 

        from the Desert floor.  Highest winds are at the top of the higher terrain.
IMETS is critical to the Warfighter's decision making process, because it provides data directly to many other force multipliers. The other battlefield functional areas (BFAs) in ABCS depend on IMETS to provide the following:

· High resolution satellite images for Intelligence Preparation of the Battlefield (IPB) and Terrain Analysis

· Near real-time data for safe aviation operations

· Landing/drop zone data for Air Assault/Airborne operations

· Current satellite observations to enhance accuracy of deep fire support systems

· Current and forecasted weather for Combat Service Support planning

· Winds and humidity for Nuclear, Chemical and Biological (NBC) planning

· Communications linkage from DoD and commercial weather satellites and commercial forecast centers to contingency forces
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IMETS is a critical part of the IEW support to the Warfighter. The system provides first-in weather support to contingency forces, tailored weather information for deep fires and Precision Munitions, and weather effects decision aids for the planning and execution of maneuver and support. The Integrated Meteorological System actively participates in the Force XXI initiatives ensuring that IMETS is an integral part of the Army's digitization effort and that it will continue to be the Army’s Battle Weather System in the future.

components

The New Tactical Forecast System (NTFS) is the link to the various weather networks and provides the forecaster the tools necessary to interpret and analyze weather parameters.  The NTFS consists of one laptop computer;    
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The Weather Effects Workstation (WEW) provides the tools necessary to tailor weather products to the supported echelon and interface with Army communications systems and other Battlefield Functional Areas (BFAs).  The WEW consists of  Sun Processor (Sparc 20 or Ultra 2 or Ultra 10) upgraded as new technology drives capabilities.
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Auxiliary equipment includes a METSAT imagery processor; printer; radios; telephones; and shelter management equipment.
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CAPABILITIES

The IMETS provides:

· Send/receive interface to weather dataset through Air Force Weather Agency (AFWA)  and via TROJAN SPIRIT II SATCOM interface or GOLDWING HF radio

· Manipulation and display of weather products through the use of Automated Meteorological Information System (AMIS) software, hosted on ABCS DII/COE Hardware/Software.

· Receives HF radio broadcasts and Meteorological Satellite imagery (e.g. indigenous HF weather broadcasts from host country ) 

· Provides communications with other Battlefield Functional Area (BFA) systems through the ATCCS network, using MSE and SINCGARS

· Provides  access to Army Data Distribution System (ADDS) through the  Local Area Network (LAN), adjacent ASAS RWS terminal via MSE packet-switching Wide Area Network (WAN), and over the MSE Small Extension Node (SEN) and Large Extension Node (LEN) supporting the unit

SYSTEM components

The IMETS consists of industry COTS hardware components and advanced software.  Each IMETS system is designed to function the same regardless of what echelon it supports; however, due to component availability, there may be slight differences in fielded systems.


HARDWARE

Hardware components for the IMETS include:

· HCU SUN PROCESSOR

·  515 MB RAM

· 24 BIT VIDEO DRIVER

· 1.3 GB M-O DRIVE

· 9.2 GB HARD DISK DRIVE

· 600 MB CD-ROM 

· 2.6GB DAT DRIVE

· 2 LAN DRIVERS

· MOUSE

· THIN LAN (IEEE 802.30 TRANSCEIVER)
· 19” SUPER HIGH RESOLUTION COLOR MONITOR

· POWER SUPPLY 1000W (UPS)

· HP LaserJet PRINTER

· DSVT

· SINCGAR RADIO

· KG-84C (1EA)

· HARRIS RF5022 HF RADIOS (1EA)

· SYSTEMS WEST WEATHER SATELLITE RECEIVER

· EXTERNAL TACTICAL COMMUNICATIONS INTERFACE MODULE (TCIM)

· TACTICAL COMMUNICATION INTERFACE MODULE (TCIM) 
· HMMWV (vehicle mounted configuration)

· STANDARD INTEGRATED COMMAND POST SYSTEM (SICPS) RIGID WALL SHELTER (vehicle mounted configuration) 

· SICPS TENT (vehicle mounted configuration) 

· TACTICAL QUITE GENERATOR PU798 (vehicle mounted configuration)

Each vehicle mounted IMETS system comes with a Standard Integrated Command Post Shelter (SICPS) with rigid wall shelter for tactical operations.

SOFTWARE

The IMETS hosts a powerful suite of software applications designed to provide weather support products for a wide variety of mission requirements.  Weather tools, Tactical Decision Aids (TDAs), and access to worldwide weather databases are at the heart of the system.

The Automated Meteorological Information Software (AMIS) is hosted on the USAF provided NTFS and receives and processes meteorological data from a number of World Meteorological Organization (WMO) sources.

TDA software allows the forecaster to:

· predict conditions for Night Vision Goggle (NVG) operations

· assess environmental effects on combat resources (equipment, operations, and personnel)

· use briefing tools to display present and predicted weather effects on operations

· measure expected performance of electro-optical weapon systems and observation platforms
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Fig.  Integrated Weather Effects Decision Aid (IWEDA) Output

Mapping software applications are integrated with the TDA tool sets and can map, grid, and plot weather analysis data, as well as calculate distances, locations of weather events and times.

[image: image8.png]2|
v |Tac Edit Off |Tac Save

ntours

File View Preferences e |Restack  |Redraw

%

\D 1Z
~_ X
\

i

(NgR74
ANAT .
g $

e L L
e SN e e L U





Fig.  CIG Forecast overlayed on a Common Map Background

Communications software provides MSE node, CNR net, LAN/WAN, and TACSAT terminal interface and allow weather products and messages to be sent to other IMETS, ASAS and BFA system workstations in the area of operations and worldwide.

COTS software provides automation-standard Army and USAF word-processing, briefing tools, spreadsheet databases, and communications applications to enhance baseline IMETS support to the unit’s operations.

COMMUNICATIONS 

IMETS comes with the following suite of communications equipment:

· METSAT Imagery Intercept Systems West Model 4000 SATCOM terminal

· Small Tactical Terminal (STT)

· SINCGARS tactical anti-jam secure voice/data radio

· DSVT

· Harris HF radios 

· KG-84C cryptographic secure equipment 

DEPLOYMENT AND OPERATIONS

IMETS supports the full spectrum of Army operations.  It receives and processes weather from various strategic, operational, tactical, and indigenous sources (weather data and satellite information from various national and international locations).  IMETS provides tactical decision aid products to G2/S2 based on automated assessments of weather effects on systems and operations.
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                                             Figure.  IMETS supports the Warfighter.

concept of employment

IMETS is available early in any contingency or military operation. In the theater of operations it becomes the primary weather support workcenter for Army tactical operations, and is located at the highest in-theater echelon.  The vehicle-mounted system is deployable by C-130 or larger fixed wing aircraft, medium-lift helicopter, rail or ship.  The command post system and light are transportable by individual airman/soldier and capable of loading onto unit transport modes without additional or special lift requirements.
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Once operational and connected to theater networks in-place, IMETS supplies weather effects and forecast products to the ASAS, DTSS, UAV, Maneuver Control System (MCS), other compatible BFAs, and ATCCS or Standard Theater Army Command and Control System (STACCS) terminals through wideband data communications.  Additionally, weather products can be disseminated as hard-copy graphics and stored on 3.5” floppy disk.

OPERATIONS

[image: image1.png]


For heavy mobile operations, the IMETS mission set up in a Standard Command                 Post Shelter (SICPS).  See figure below

                                     Figure X-X.  IMETS Operational Configuration.

The Command Post IMETS is used for fixed facility operations (e.g. EAC, EACIC), and can be LAN’d together with other workstations within that environment.  The light IMETS is used in Aviation BN operations and such operations as early entry, rapid deployment, and limited personnel operations.  It may also be used during contingencies that have limited equipment transport capability or space. 


EAC, THEATER ARMY AND JTF OPERATIONS

IMETS systems deployed in support of operations at EAC, theater component or JTF employ at the major TOC or main command element to provide theater weather products and forecasts for the commander, J2/G2, and all BFAs.  As the primary weather workcenter for theater weather units, they rely on access to AFWA and OWS to receive global weather information, and connect to established theater communications networks to disseminate weather data and special weather products to subordinate units.  Weather products and updates are sent to the J2/G2 for processing, analysis and incorporation into a myriad of intelligence products for widespread distribution via the MSE Packet Switch WAN.

ECB OPERATIONS

Other IMETS deployed to support echelons corps and below operations are employed at their echelons’ TOC or main command element to provide weather support to the commander.  By connecting to existing communications nodes, they link with the theater IMETS to receive weather data, send weather data requirements from subordinate units, and coordinate all weather forecasts. 


 SUPPORT OPERATIONS/STABILITY OPERATIONS

IMETS can be deployed to provide weather products for Support Operations/Stability operations at the discretion of the TF commander, but in a manner as to allow receipt and transmission of weather data from the Air Force Weather Agency and the OWS via N/SIPRNET, MSE, TSII or VSAT.

INTELLIGENCE PREPARATION OF THE BATTLEFIELD

IMETS supports IPB by providing detailed weather products tailored to the operational needs of the commander.  IMETS produces graphic weather overlays that can be used to help describe the battlefield’s effects, specifically in building the Modified Combined Obstacle Overlay.  IMETS products help the analyst determine the military aspects of the terrain and weather. Weather products support the JMTK mapping standard and common operating picture overlay concept.  
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TASKING AND REPORTING

TASKING

In order for IMETS to provide tailored weather products of valid use to the supported unit, the commander and his staff must have a general overall knowledge of the IMETS, its capabilities, and limitations.  The G2/S2 and G3/S3 sets the specific mission priorities for IMETS with assistance from the Senior METOC Officer (SMO) based on unit mission and needs.  The G2/S2 also provides specific information on weapon and support systems for which the IMETS can analyze and determine the specific weather effects on equipment performance
. 

REPORTING

IMETS generates the following USMTF standard reports, standard weather products, and special weather products:


USMTF STANDARD REPORTS

· Weather Forecast Message (WXFCST):  Issued every six hours and tailored to the mission.  Valid for 24 hours for the IMETS location and 5 NM radius.

· Weather Observation Message (WXOBS):  Issued at least hourly.  Valid for specified time at the IMETS location.

· Weather Warning Message (WXFCST):  Issued when required by forecasted or observed weather parameters and IAW supported units’ requirements for lead time.  Amended or updated, when required.


STANDARD WEATHER PRODUCTS:

· Area of Operations Weather Forecast:  Issued typically every six hours and tailored to the mission.  Valid for 24 to 72 hours for a specific AO.

· Weather Effects Matrix:  Issued every 6 hours with forecast.  Valid 24 hours or beyond.

· NVG/Light Data:  Issued every 6 hours with forecast.  Valid current day.

· Weather Overlays/Graphics:  Issued when requested or required by supported unit.  Valid for specified time, location, and criteria.

· Electro-Optic Forecast:  Issued when requested or required by supported unit.  Valid for specified time, location, and weapons system.

· Flight, Mission, and Staff Briefings:  Issued when requested or required by supported unit.  Valid for specified time and location.

· Unmanned Aerial Vehicle (UAV) Support: Issued when requested or required by supported unit.  Valid for specified time and location.
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SPECIAL WEATHER PRODUCTS

· Climatology reports

· Different AO forecasts

· DZ/LZ forecasts
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FEATURES

· Digital weather products available on demand

· Real-time, high-resolution (< 1 km) multi-channel weather satellite imagery on demand

· Real-time special sensor data over data-denied areas (e.g.; land use, winds, pressure)

· Mission-tailored planning and execution forecasts, including target area forecasts

· Extended general weather outlooks (3-7 days)

· Time-dependent  forecasts of weather impacts to operations, weapons, and personnel

· Map-overlaid forecasts of weather impacts to operations, weapons, and personnel

· Forecasts of Electro-optical system performance, including detection, lock-on range, and IR-Crossover. 

· Deploys with dedicated weather forecasters 

· Global coverage on demand

· Battlescale weather products (2.5 - 10 km resolution) on demand

· Fully interoperable with ATCCS workstations

· Supports classified network operations

· Products available  via Global Broadcast Service - Battlefield Awareness Data Distribution (When available)

· Products available  via Mobile Subscriber Equipment

· Products available  via Trojan SPIRIT II
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DEPLOYABILITY AND SUSTAINMENT

· Deployable on C130, C141, C17, C5, maritime transport, rail. Self-deployable on Heavy HMMWV, as well as hand-carried by operator.

· Set up for operations in 40 minutes or less;  torn down and deployable in 20 minutes or less

· 24 hour mission availability; is operated in a tactical or fixed site environment

C2I

· Is the weather component of the IEW sub-element of ABCS (Own The Weather)
· Provides an accurate, common picture of the weather and its effects on the Area of Operations/Interest.
· Digitizes the weather portion of the Intelligence Battlefield Operating System (IBOS)

· IPB tool for the commander, S/G2, Mission Planner and the ACE

· Interfaces with  ATCCS/FLCS databases

· Provides wide dissemination of weather reports and TDAs to the supported Warfighter

· Interoperable with joint and national systems and communications

 SURVIVABILITY

· Physical security, proper camouflage,  concealment, and good COMSEC procedures reduce the overall threat to the system 

FLEXIBILITY

· Provides weather support in peace, war, and stability and support operations

· Performs its weather mission in either GS or DS role

· Technology  insertion keeps the system current and adapts to the commander’s intelligence needs

PRIME MOVER:  One version of the IMETS resides in an SICPS RWS shelter mounted on the M-1027 Heavy HMMWV.  Command Post and Man-portable units are transportable on troop transports.

POWER SOURCE: Requires 115 VAC, 60 Hz power proved by system 10 kW tactical generator, commercial power or other unit power generation equipment. The light configuration processor operates form internal rechargeable batteries, in addition to commercial and generator power. 

REFERENCES:  FM 34-81/AFJPAM 15-127, IMETS ORD, IMETS OMS/MP
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