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TAWS has been an integral part of combat mission planning for several areas of national interest including most recently Operations Iraqi Freedom, Enduring Freedom and Noble Eagle.  In-theatre operations have been successful for the Marine Corps, Navy and Air Force, although verification (in terms of systematic objective evaluation rather than subjective comments) in theatre is necessarily difficult.  Military training bases worldwide are using the software extensively to include NSAWC, MAWTS-1 and Nellis AFB (Red Flag).  A particularly successful means of support is through the interaction of TAWS with PFPS providing rapid and focused environmental support to mission planners and operators

Operational verification and use of TAWS

Introduction

Target Acquisition Weapons Software, commonly referred to as TAWS, is the DOD’s primary TDA program for use by unit-level mission planners that takes weather impacts into account.  TAWS increases the overall situational awareness (SA) for aircrews by predicting the optimal time and axis of attack to maximize sensor and PGM detection and lock-on capability.  This critical data can be integrated with other mission planning elements such as threat information, required weapons effects, theater rules-of-engagement (ROE) and mission flow to produce the “best” plan of attack.  TAWS supports systems in three regions of the spectrum: IR (3-5 microns and 8-12 microns), Visible (0.4 - 0.9 microns), and Laser (1.06 microns).  The Visible includes both television (TV) and NVG systems.  TAWS supports many types of missions such as Air Interdiction, Close Air Support (CAS), SOF helicopter refueling, identification of pick-up/drop zones, search and rescue (SAR), and predator missions to name a few.  TAWS predictions are expressed primarily in terms of maximum detection or lock-on range and are displayed in graphic and tabular formats.  Other “standard” products include thermal crossover times, target polarity and illumination data.

The program has many new features, resulting from multi-service operational feedback as well as design reviews held with USAF Weapons School instructors.  TAWS interfaces directly with Portable Flight Planning System (PFPS) used by many military aviators by automatically reading the Combat Flight Planning Software (CFPS) route file, timing and target information and then overlaying TAWS predictions onto FalconView, the map server in PFPS.  Planners can now integrate critical parameters, such as intelligence and weather, into one single source, enhancing their capability to build a better “picture” of the battlefield.  Additional improvements include an extensive training package and the use of NIMA Digital Terrain Elevation Data (DTED) to account for target masking (target hidden from view behind a terrain feature) and target shadowing (target in terrain shadow).

USAF

The operational use of TAWS has expanded from being a program run on the sidelines by weather forecasters down at base ops to being a tool that all components of mission planning (weather, intel & Ops) use jointly to provide the best planning data possible for today’s sophisticated weapon systems.  A key advantage of AF Weather re-engineering is the combat weather team (CWT) forecasters reside in flying squadrons and assist in the mission planning cell (MPC).  This integrated “team” of Ops, Intel and Weather providing a cross-feed of information can significantly improve mission planning and execution as evidenced by debriefs from deployed units employing this concept at Operations Southern Watch (OSW) and Enduring Freedom (OEF).

Each version of TAWS requires operational review and validation prior to release to verify the user interface, new output formats and consistency of output values.  The evaluations spanned the globe and included an extensive test of various platforms, weapon systems and missions. Missions included most facets of Air Combat Command tasking in Air-to-Ground roles (from basic surface attack to close air support and air interdiction during large-force employments).  For each sortie, the predicted lock-on and maximum detection ranges for a variety of target acquisition systems is briefed to the pilot to help in the development of mission tactics.  The pilots use this information to assist in route selection, attack planning and to determine sensor priority to aid in overall weapon system targeting.  TAWS predictions for mission planning accuracy and in-flight tactical usefulness are reviewed during flight debriefings.  Feedback was provided statistically by review of in-flight videos.  Subjective data was obtained through pilot interviews and surveys of program effectiveness.  Further testing is performed by the TAWS contractor and the Air Force, Navy and Army research laboratories to verify the program’s physics models and day-to-day ease of use.

Throughout the evaluation, program demonstrations and concept-of-operations briefings are given to Air Force personnel who will interface with the program.  Feedback is received to optimize program structure.  

USN training and preparation

USN training is conducted at the Joint METOC Tactical Applications Course (JMTAC) and OA Division Tactical Team Trainers in Norfolk, VA and San Diego, CA.  Training is provided in the ACTD workups at NAS Fallon NV, and is also available via Mobile Training Teams (MTT).  JMTAC and OA Division Tactical Team Trainer courses are conducted for OA Divisions as part of the pre-deployment training of METOC support personnel aboard Navy ships, and USMC METOC personnel, with other personnel (e.g., Reservists) attending as required and space is available.  The courses cover use of all METOC applications available to the students.  TAWS training includes both a review of the basic characteristics of the program, advanced use for more experienced students, and hands-on training in use under operational conditions.  Some students have already had some experience using TAWS and provide valuable feedback for improving both the training in TAWS and the functionality of the program.  

The Professional Development Detachments also provide focused, on-site training when requirements and student needs dictate.  Examples of such training include NAS Whidbey Is., Yokohama, Japan, Naples, Italy, and MCAS Cherry Point, North Carolina.

TAWS is used extensively in the Inter-Deployment Training Cycle training conducted for the carrier air groups (CAGs) at Naval Strike Warfare Center, NAS Fallon NV.  Squadrons about to be deployed undergo rigorous flight and operations training, including mission planning, target acquisition and other mission training.  Naval Pacific METOC Detachment provides support for training operations, both on a daily basis, and in longer term planning when the training syllabus is developed.    

USMC training

The Marine Corps is structured to provide support during amphibious and shore operations.  The Marine Corps Combat support mission is accomplished via the Marine Air Ground Task Force (MAGTF).  The MAGTF is comprised of a Command Element, Ground Combat Element, Aviation Combat Element, and Combat Service Support Element.  The Marine Corps aims to be lightweight and capable of moving quickly to wherever MAGTF support is required.  The Marine Corps uses ground, air, and sea components to accomplish this end.

The Marine Corps sharpens and hones its combat skills by training from a variety of sources.  One such source is the Marine Aviation Weapons and Tactics Squadron One in Yuma, Arizona.  MAWTS-1 has the unique and demanding mission of training Marine Aviators and Support personnel to become Weapons and Tactics Instructors or (WTI's).  The TAWS program is extensively utilized during the flight phase of the weapons and tactics course, which takes place twice a year.  

On average, between 450-700 TAWS products are provided to the War fighter during the WTI course.  In planning and execution, TAWS is proving to be invaluable in the overall success of weapon platforms.  TAWS is also utilized extensively the Combined Arms Program or CAX.  Ten CAX exercises occur during the year.  The CAX program incorporates the six functions of Marine Aviation along with supporting ground elements that simulate combat maneuvers.  This training primarily sharpens the combat skills of Marine units participating. 

The Marine Corps has several platforms that require TAWS support.  For fixed wing aircraft, support is required for the FA-18D Hornet, AV-8B Harrier, and EA-6B Prowler. The EA-6B prowler is currently not supported by the TAWS program, but does have a requirement for the HARM missile (sensor).  The sensor is in the process of being formally requested to be included in TAWS.  Of the rotary wing aircraft, the CH53-D/E, AH-1, and UH-1 helicopters require TAWS support.  

Although TAWS is proving to be an invaluable software medium in the tactical support mission, the MAGTF is integrated into every phase of the Marine Corp's combat mission.  The TAWS program must look at expanding its role of support to the war fighter since the MAGTF supports both air and ground roles.  The Aviation community has success but even that support from TAWS will have to be expanded due to the modification and addition of sensors.  Past experience has shown that TAWS is very effective when incorporated with the PFPS program.  The operators seem to like this product and demand it almost regularly 

Verification

Operational verification has consisted primarily anecdotal reports from users.  In general pilot users have found the program to be useful in providing situational awareness of expected conditions in the area of regard.  Generally the comments are positive (“forecast was right on” being a representative example), but there is little systematic evaluation of prediction efficiency. Usually there is the difficulty of the strict definition of what is target detection, and then it is difficult to find time for data acquisition in an already heavy training workload for the pilots.  We are currently investigating the potential of more active collaboration with regularly scheduled exercises, such as SHAREM, for systematic analysis of performance accuracy.

Summary

Throughout history, military operations have been successful or unsuccessful based upon the commander’s ability to incorporate environmental factors into their tactics.  As the battlefield of tomorrow becomes reality today, mission planning tools such as TAWS will help combat aviators manage the battle, their precious weapons and target acquisition systems, in the most efficient manner possible, guaranteeing enhanced mission success, capabilities, and most importantly, survivability.

