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SUBCOURSE OVERVIEW

This subcourse teaches the mission, organizations, capabilities, limitations, and effective employment of field artillery target acquisition systems.  There are other agencies and battlefield operating systems such as Intelligence/Electronic Warfare (IEW), Air Defense (AD), and maneuver units that acquire, process and transmit targets to the field artillery.  It is not the purpose of this subcourse to address all target acquisition organizations and assets.  This subcourse addresses the field artillery target acquisition system.

This subcourse reflects the doctrine which was current at the time it was prepared.  In your own work situation, always refer to the latest official publications.

Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and women.

Terminal Learning Objective

ACTION:     Identify the organizations, missions, capabilities, limitations, and effective employment of

                     field artillery target acquisition system.

CONDITION:  Given the material presented in this subcourse.

STANDARD:   To demonstrate competency in this lesson, you must achieve a minimum of 70% on the 

                          subcourse examination.

REFERENCE:  The material contained in this lesson was derived from FM 6-2, FM 6-15, FM 6-121, and ST 6-2-20.

LESSON 1

THE FIELD ARTILLERY TARGET ACQUISITION SYSTEM
OVERVIEW

TASK DESCRIPTION

In this lesson you will learn the role, organization, and command and control of the field artillery target acquisition system.

LEARNING OBJECTIVE:

ACTION:     Identify the role, organization, and command and control of field artillery target acquisition

                     systems.

CONDITION:  Given the material presented in this subcourse.

STANDARD:   Correctly answer all questions on the multiple- choice practice examination at the end of 

                         the lesson.  Answers must be in accordance with the content of the lesson.

REFERENCE:  The material contained in this lesson was derived from FM 6-2, FM 6-15, and FM 6-121.

INTRODUCTION

As you begin this lesson on field artillery target acquisition organizations and assets, it is important to 

remember that the target acquisition systems of the field artillery are only part of the total Airland 

Battle Reconnaissance, Surveillance and Target Acquisition (RSTA) picture.  There are many other

organizations and assets organic to US Army division and corps (and even more systems at echelons above

corps and national level) that attempt to locate, track, and predict the actions and activities of enemy units.

The total target acquisition picture begins with individual soldiers in maneuver and cavalry units, and 

extends to the national and joint service intelligence organizations and systems that support commanders at 

the operational and tactical levels of war.  Other organizations that support the maneuver commander’s 

effort to see the battlefield and to target enemy forces include:

· Military Intelligence Battalion and Groups

· Army Aviation Battalions and Brigades

· Cavalry Squadrons and Regiments

· Air Defense Battalions and Brigades 

· Air Force, Naval and Marine Aircraft 

Some of the more noteworthy RSTA systems and items of equipment include:

· Ground Surveillance Radars (GSR)

· Radio Direction Finding Sets (RDF)

· Air Defense Radars

· UAV/RPVs

· Infrared Sensors and Visual Spectrum Cameras

· Remotely Monitored Battlefield Sensors (REMS)

· Joint Surveillance and Attack Radar Systems (JSTARS)

The important point to remember as you begin your study of field artillery target acquisition organizations, 

missions, and systems is that the field artillery target acquisition system is only a part of the total brigade, 

division, and corps RSTA picture.

The challenge for the FA commander and staff is to know and use all available RSTA resources—beginning of course with his own. Lesson 1 focuses on the role of field artillery target acquisition, target acquisition assets, and target Acquisition organizations.

PART A - TARGET ACQUISITION RESPONSIBILITIES.

1. On the Airland Battlefield we must acquire enemy units and place fire-for-effect on them before we 

are acquired.  Target acquisition is essential for the effective use of indirect fire systems.  Without accurate and timely target data our indirect fire weapons are of limited value.  The field artillery is responsible for coordinating fire support against surface targets.  Inherent in this responsibility (Figure 1-1) is the

task of locating targets.  This does not imply that TA is restricted to the FA.  Effective TA relies on input 

from many sources on the battlefield and access to current battlefield information.  Each level of the field 

artillery from battalion to corps has target acquisition responsibilities.
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Figure 1-1. TA Responsibilities on the Battlefield




2. DIRECT SUPPORT BATTALION (DS BN).  The DS BN must be able to acquire and attack target

within the supported unit’s area of operations.  Many targets reported by members of the Fire Support 

Team (FIST) will be immediate threats to the supported force.  The DS BN can have one or more AN/TPQ-36 weapon locating radar (WLR) attached or assigned.  Therefore the BN can locate and attack mortars, artillery, and rockets, or report the targets to the Division artillery CP (Divarty) for further attack or analysis. If the DS BN has a reinforcing BN, the reinforcing BN may be given command and control of the radar.  The DS BN S2, in close coordination with the DS BN S3, the maneuver brigade S2, the targeting officer, and the brigade fire support officer (FSO) is responsible for staff supervision of the BN TA effort.

2. DIVISION ARTILLERY CP (Divarty CP).  The Divarty CP supervises the target acquisition and 

counterfire effort of the division; it therefore has an inherent responsibility for locating targets and

correlating counterfire targets.  The Divarty CP uses all sources of targeting information, organic and 

nonorganic, to locate targets.  The maneuver commander in charge will dictate which targets have priority.

3. FA BRIGADE CP (FA BDE CP).  The FA BDE CP is organized in a similar manner to the Divarty 

CP.  It can use targeting information and intelligence to produce, identify and prioritize potential targets.  However, the BDE CP has no organic TA capability, it must be augmented with targeting personnel in order to perform counterfire mission.

4. CORPS ARTILLERY.  Corps artillery uses information produced by corps intelligence assets an

other sources at echelons above corps to develop targets.  The primary responsibility of the corps is to 

look deep—perhaps as much as 150 to 300 kilometers forward of the forward edge of the battlefield. 

The corps acquires, prioritize, and attacks targets as early as possible in order to influence the arrival rate and posture of enemy follow-on forces.

5. FIRE SUPPORT COORDINATOR (FSCOORD).  The FSCOORD is the primary adviser and 

executor of counterfire to the maneuver commander.  TA exists to support the fire support coordinator

in aiding the maneuver commander’s scheme of maneuver during the offense and to protect his most 

vulnerable assets during the defense.  The maneuver commander must emphasize and ensure proper

positioning of all available TA assets for efficient use and maximum effectiveness of counter-fires, 

counter-preparation fires and counter-reconnaissance fires.

PART B - ROLE OF FIELD ARTILLERY TARGET ACQUISITION (FA TA)

     1. THE TARGETING PROCESS.  FA TA systems play a key role in the DECIDE-DETECT-DELIVER (Figure 1-2) targeting process.  Without accurate target data, indirect fire weapons such as mortars, cannons, rockets, naval guns and air-delivered projectiles are of limited value.

a. The DECIDE function.  This function provides a clear picture of the priorities applicable to the 

tasking of TA assets, information processing, the selection of an attack means and the requirements for post attack assessment.  During the DECIDE function, high value targets (HVT) are identified through the intelligence preparation of the battlefield (IPB) process.  The high payoff target (HPT) list is developed from the HVT list and must support the maneuver commanders intent.

b. The DETECT function.  This function translates the target priorities developed in the DECIDE 

function into the intelligence collection plan and TA tasking found in an operation order.  The G2/S2 is 

the principal figure in directing the collection management effort.  This effort focuses on the HPT list 

and is executed by synchronizing the use of TA assets to collect and process information, then 

disseminating that information in the form of a target list, to an attack system.

c. The DELIVER function.  This function is the actual attack of targets by both lethal and non-lethal

means.

   2. DETECTION SYSTEMS.  To help aid in the detection of enemy activities, the Weapons Locating Radar (WLR) is used.  WLRs are organic to FA units and is the primary means of locating enemy indirect fire support systems.  WLR must be integrated into the collection plan made in the DECIDE  function.
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PART C - FA TA SYSTEMS

There are two TA systems designed specifically to meet the target acquisition requirements of the FA.  They are:

· AN/TPQ-36

· AN/TPQ-37

1. WEAPONS LOCATING RADARS (WLR).  The WLRs’ (AN/TPQ-36 and AN/TPQ-37, Figure 1-3) 

primary mission is to detect and locate enemy mortars, artillery and rockets quickly and accurately 

enough for immediate engagement.  Their secondary mission is to perform registrations and assist the Fire 

 Direction Center (FDC) in adjusting fire for friendly artillery units.
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2. The AN/TPQ-36 and AN/TPQ-37, also known as Firefinder, use a combination of doppler radar 

technique and computer controlled signal processing to detect, verify and track projectiles in flight.  The 

radar emits RF energy across the battlefield (Figure 1-4).
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Figure 1-4. Radar Search Fence




a. A search fence (also known as a detection beam) is established, waiting for a projectile to pass

 through on the ascending leg of its trajectory.  The use of a phased array antenna and automatic signal processing allows the radar to detect and track multiple targets (up to 10 targets simultaneously).  Once an object passes through the search fence, the computer automatically sends out a verification beam.  This

process determines if the object meets the characteristics of a mortar, artillery or rocket i.e., if the object is travelling on a ballistic path and at a ballistic rate of speed.  Once the object is verified, the computer will send out a series of tracking beams (Figure 1-5) until enough data is received to determine the projectile’s point of origin.  The computer can also predict the general area of impact (+/-500M).

b. Once the computer determines the location of the enemy weapon, the radar operator transmits the

 target data digitally or manually to the radar’s controlling CP or supported unit.
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Figure 1-5. Radar Tracking Beam.




c. AN/TPQ-36.  The AN/TPQ-36 (Figure 1-6) is optimized to locate short-range, high trajectory 

weapons such as mortars; however, it is also capable of locating artillery and rockets.  The main 

characteristics of the AN/TPQ-36 are shown in figure 1-7.
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Figure 1-7. Characteristics of AN/TPQ-36 Radar.




d. AN/TPQ-37.  The AN/TPQ-37 (Figure 1-8) is optimized to locate long-range, low trajectory 

weapons such as artillery and rockets. It is also capable of locating short-range, high trajectory weapons, 

thus complementing the AN/TPQ-36.  The main characteristics of the AN/TPQ-37 are shown at Figure 1-9.
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PART D - FA TA ORGANIZATIONS

1. TARGET ACQUISITION ORGANIZATIONS.  TA organizations consist of sub-units with 

specific capabilities based on the personnel structure and the equipment those soldiers operate.  FA TA units are comprised of TAB, TA Plt, and Corps TA detachment.

              a. Target Acquisition Battery (TAB).

(1) Mission.  The mission of the TAB is to detect, identify and locate enemy forces in the 

division area  of operations/interest with sufficient accuracy for attack by friendly units.  The TAB Organization is shown at Figure 1-10.

         (2) Capabilities.  Using its organic assets, the TAB can acquire indirect fire targets by means of 

WLR.  A counterfire officer and target processing section are provided to Divarty CP to assist the Divarty Counterfire Officer.  To enable TA assets to accurately locate targets, TAB survey sections provide prescribed survey to TAB elements.  TAB survey also assists the Divarty survey section, as required.

(3) Organizations.  The TAB is organic to the heavy division and consists of:

               (a)   HQ platoon.  Responsible for the administration, supply, maintenance, and communication.

                (b) Survey platoon.  Consisting of a HQ section, 1 Position Azimuth Determining System (PADS) and 1 conventional survey party.

                © Target processing section.  Consists of one seven man team to plan, direct, coordinate, and control the TA assets under division artillery control.

          (d) Radar platoon.  Consists of 3 sections AN/TPQ-36, and 2 sections AN/TPQ-37.
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Figure 1-10. TAB Organization





b. Target Acquisition Platoon (TA Plt).

(1) Mission.  The mission of the TA Platoon is to detect, identify and locate indirect fire weapons

 targets in the separate maneuver brigade’s area of interest for attack by friendly units. The TA Platoon Organization is shown at Figure 1-11.

(2) Capabilities.  The TA Plt can acquire targets using WLR’s.  The Plt can provide the prescribed 

survey for all organic assets within the brigade’s area and others as needed. Meteorological (MET) requirements are provided by the organic MET section.


[image: image12.png]Figure 1-11. TA Platoon.




(3) Organization.  The TA Plt is assigned to the HHB of the organic artillery battalion in each of 

the  separate maneuver brigades.  The TA Plt consists of:

(a) Platoon HQ - plans and coordinates survey operations in the brigade’s area, as well as

directs target processing functions for the artillery battalion.

(b) Survey Section - contains one PADS team and one conventional survey party (for 3 x 6 

howitzer bn); two PADS teams and one smaller conventional survey team for a 3 x 8 bn.

(c) Met Section - provides met data for the brigade.

           (d)
AN/TPQ-36 Radar section- provides hostile weapon locations for counterfire targets for the 

DS BN.

          c. Corps Target Acquisition Detachment.

(1) Mission.  The Corps Target Acquisition Detachment (CTAD) detects, identifies and locates 

indirect fire weapons in the light division’s area of interest. 

        (2)
Capabilities.  The CTAD can acquire indirect fire targets, and provide survey data to its TA 

assets.  A target processing section and counterfire officer (CTAD Commander) is provided to the Divarty CP (either light division, airborne or air assault division depending on the corps organization) to assist in processing targets for counterfire.

(3)Organization.  CTADs are organic to HHB Corps Artillery and are designed to be attached to 

each  light division, airborne, air assault division, and divarty upon deployment.  The CTAD organization is 

shown at Figure 1-12.  The CTAD consists of:
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(a) Detachment HQ - target processing section, maintenance supply, administration and 

communications personnel.

(b) PADS team - provides survey to the CTADs WLRs and additional survey support to the 

division artillery.

(c) Two x WLR sections (AN/TPQ 37s) - Provides coverage for the division in addition to

 the AN/TPQ-36 radar organic to each DS artillery battalion in the light division.

2. FA PERSONNEL RESPONSIBILITIES FOR TA.  To effectively cover the maneuver 

commander’s  zone of responsibility with TA assets, sound tactical planning is essential.  This planning must be conducted at the Division and Brigade FSE in order to employ TA assets to best support the maneuver commander’s mission and priorities.  The FA HQ that controls the TA assets is responsible

for planning and directing their employment.

3. KEY PERSONNEL.  The responsibilities of the various key personnel are:

     a. FSCOORD.  The FSCOORD (Divarty & Brigade), along with the G2/S2, develops and recommends:

(1)
High value and high payoff targets priorities

(2)
Target selection standards

(3)
Target priorities for acquisition

            (4) Target attack guidance

            (5) Decision points and timeliness for execution

            (6) Measures to expedite attack of targets

            (7) Target damage assessment measures

            (8) Radar sectors of search

            (9) Positioning for FA TA assets

            (10) Approves FA Support Plan, to include the TA Tab and Radar Deployment Orders (RDO)

b. Divarty S3.  The Divarty S3 has staff responsibility for the control and operation of the Divarty CP.  

His specific duties relating to TA are:

 (1)
Maintain the current status and capabilities of Divarty TA assets

             (2) Prepare the FA Support Plan, incorporating the TA Tab and RDO’s provided by the Divarty S2

       (3) Coordinate the implementation of the TA Tab

       (4) Schedule the fires of the firing units

       (5) Ensure targets are attacked IAW the commander’s attack guidance

b. Divarty S2.  The Divarty S2 has primary staff responsibility for the division’s FA TA assets.  Aided 

by the counterfire officer, he develops, maintains, coordinates and plans for employment of these assets.  He must also coordinate with the G2/FSE to ensure the employment plan supports the division commander’s intent and the corps effort.  Specific factors that must be considered include:

        (1)
Command and control relationships

        (2)
Sectors of search

        (3)
Zone management

        (4)
Cueing

        (5)
Communications

        (6)
Positioning

        (7)
Survivability

        (8)
Specific offensive and defensive considerations

d.
Counterfire officer.  The Counterfire Officer’s main responsibilities for TA are:

        (1)
Principal advisor to the S2 for planning, directing, coordinating and control of Divarty TA

 assets

        (2)
Recommends coverage and changes in coverage of FA TA assets within the division area

        (3)
Monitors the operations of FA TA assets

        (4)
Monitors and operates, (i.e., acts as the NCS) the Division TA/Intel Net (FM) (Digital)

        (5)
Prepares the Radar Deployment Orders (RDO’s) for

radar controlled by the Divarty or FA BDE

e.
Fire support officer (FSO).  The FSO has two critical target acquisition functions.  They are:

(1) Coordinate the positioning of target acquisition assets with the G3 or S3.  To do so, the FSO

 must understand the importance of an optimum site for the various equipment, their capabilities, and limitations, thus ensuring they can accomplish the mission and are capable of surviving.

(2) Recommends Firefinder zones to the maneuver commander during the planning process. 

 These zones focus the radar and supporting artillery on the maneuver commander’s TA priorities.

PART - E  COMMAND AND CONTROL OF FA TA ASSETS

The Divarty TA effort is managed by the Divarty S2 and coordinated with the Division G2/FSE.  Divarty 

TA assets must support the corps effort and intent of the Division Commander. The Divarty S2 

recommends an organization for combat of TA assets to best meet the division and corps commander’s 

intent.  Command and control of TA assets can be either:

· Centralized at Divarty or FA Brigade

· Decentralized by attachment of radar sections to subordinate FA units, or

· A combination of the above.

1.CENTRALIZED CONTROL.  All TA assets may be retained under the centralized control of the

 Divarty or its reinforcing FA BDE.  Centralized control optimizes coverage to support the division

commander’s intent.  In this case, the Divarty S2, in concert with the counterfire officer and the FSE, must:

         a. Designate each radar’s general position area, sector of search and Firefinder zones.

   b. Establish cueing guidance.

        c.
Designate cueing agents (cueing will be discussed in more detail later).

  d.
Control the movement of the radars and designate to whom the radar will pass target information.

        e.
Provides the target processing section and its associated equipment to the FA BDE.

  f.
Regardless of the command and control relationships, subordinate FA BN’s may be tasked to 

provide logistical, survey and security support because of the dispersal of these assets across the battlefield.

2. DECENTRALIZED CONTROL.  Radar sections may be attached to close support battalions or to 

reinforcing FA battalions, when available.  When they are attached, the BN S2 assumes control and exercises the same responsibilities as the Divarty S2 and counterfire officer.  AN/TPQ-36 sections, 

when attached,  usually cover the supported maneuver brigade’s zone of responsibility.

The brigade FSO coordinates mission requirements and priorities with the BN S2, based upon the maneuver commander’s guidance and intent.  Normally, the AN/TPQ-37’s are retained under centralized control; however, they too can be attached for specific missions. As another option, an AN/TPQ-37 section could, under certain circumstances, be placed under operational control of an MLRS unit.

3. COMBINATION.  A combination of centralized and decentralized control may be exercised, 

depending on the factors of METT-T. For example, two AN/TPQ-36 radar sections could be attached to the DS BN supporting the two committed maneuver brigades, while retaining the other AN/TPQ-36 section, and AN/TPQ-37 sections under Divarty control.

4. SECTORS OF SEARCH FOR TA ASSETS.  Sectors of search (Figure 1-13) are the areas of the

 battlefield on which the WLR’s focus their TA capabilities.
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     a.
Sectors of search are determined during the DECIDE function of the targeting process, based on a thorough IPB. Decisions are made during the DECIDE function concerning what targets should be acquired and attacked, where and when targets are likely to be found, and who can locate those targets.  During the IPB process, army doctrine and current enemy actions are analyzed.  Possible courses of action are developed and modified by the terrain and weather in the area of operations.  Modified doctrinal 

employment templates, along with any intelligence already produced through Intelligence Electronic  

warfare (IEW) assets, POW reports, etc., are used to determine where to focus the radar’s sector of search.

b. The location of friendly boundaries and fire support coordination measures may also affect the 

assignment of search sectors.  The area given to a specific radar as a sector of search may be affected by the positioning of a common sensor boundary (CSB).

5. Firefinder ZONES.  Establishing zones of responsibility is a method of prioritizing a radar’s sector 

of search into areas of greater and lesser importance.  Zones allow us to orient on the maneuver commander’s battlefield priorities.  Zones are geometric figures placed around an area to designate it as more or less important than other areas.  There are four types of zones:

· Critical Friendly Zones (CFZ)

· Call for Fire Zones (CFFZ)

· Artillery Target Intelligence Zones (ATIZ)

· Censor Zones (CZ)

     a. The radar computer will process these targets in order of priority as follows:

· CFZ

· CFFZ

· ATIZ

· All other areas in the radars’ sector of search

b. CFZ.  CFZ is an area, usually a friendly unit or location, which the maneuver commander designates 

as critical to achieving his mission.  It is used to protect an asset whose loss would seriously jeopardize the mission.  When the computer predicts a round will impact inside a CFZ, the location will be reported by the computer.  The target will result in an immediate call for fire unless it is manually overridden by the operator.  A CFZ provides the most responsive submission of targets to the fire support system.  However, in units not equipped with TACFIRE/Light TACFIRE/AFATADS this process must be done manually.

An example is shown at Figure 1-14.
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Figure 1-14. CFZ Example




     c. CFFZ.  CFFZ’s designate search areas beyond the FEBA that the maneuver commander wants suppressed, neutralized or destroyed CFFZ designation is closely tied to the IPB process and would likely be suspected Regimental Artillery Group (RAG, Soviet) or Division Artillery Group (DAG, Soviet) positions. When the computer locates a hostile weapon firing from a CFFZ, it is reported to the operator. This target receives the second most responsive priority from the radar.  The designation will result in an immediate call for fire unless it is manually overridden by the operator. An example is shown at Figure 1-15.
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     d. ATIZ.  An ATIZ is an area in enemy territory that the Maneuver Commander wishes to monitor closely.  Any weapons acquired in an ATIZ will be reported as a target report (ATI; CDR) and will not generate a call for fire.  An example is an area out of range of our artillery assets, needed to verify the results of our IPB.

    e. Censor Zone.  A CZ is used to designate areas from which the commander wishes to ignore all targets.  A CZ can be established in any area within the radar’s sector of search, but CZs must be used judiciously.  When the computer detects a round originating from a CZ, it is not reported to the operator.  This is particularly important when using CFZ, since, if a round originating from a CZ impacts in a CFZ, the target will not be reported to the operator.  Some examples of uses for a CZ are:

· Protection of friendly artillery units positioned such that they appear as enemy artillery because of the aspect angle of fire to the radar.  This could occur due to an irregular shaped FEBA/FLOT, or if units are deployed forward of the FEBA in enemy territory.  See figure 1-16.
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6.COMMON SENSOR BOUNDARY (CSB).  Target duplication between Firefinder radars is likely to 

occur during combat operations due to overlapping coverage.  In addition, the sheer volume of targets

being passed from radars will overwhelm the targeting element or controlling HQ, especially if the radars

are under centralized control during the defense.  An effective method of reducing target duplication,

which in itself would reduce the number of targets being processed, is to establish a CSB for CFFZ’s.

     a. The CSB is a line established by the Divarty or FA Bde to divide TA areas of search for CFFZ’s into close and deep areas for AN/TPQ-36 and AN/TPQ-37 respectively.  The CSB can be established by designating a maximum line for the AN/TPQ-36.  No CFFZ’s for the AN/TPQ-36 are then established beyond this line. The AN/TPQ-37 minimum line would be established along the CSB.  No CFFZ would be established short of this line.  All radars could still process their CFFZ’s through the same HQ and none would be duplicated.  By utilizing the radars in this way, you do not restrict the maximum range.  In addition, the probability of detecting a weapon system firing into a CFZ is greatly increased because you are scanning out to 24 km for the AN/TPQ-36 and 50 km for the AN/TPQ-37.

     b. The placement of the CSB is not dependent upon fire support coordination measures, although it may coincide with a Coordinated Fire Line (CFL).  When a radar is required to make a survivability move, the CSB may need to be adjusted to ensure optimum radar coverage.  For example, if the Q-36 moves, the Q-37 will need to cover the Q-36 area of responsibility until the Q-36 is in position (Figure 1-17).

     c. The placement of the CSB is determined by considering:

        (1)
Range of attack systems

        (2)
Available attack assets

        (3)
Effective range of TA assets

        (4)
Likely enemy indirect fire weapon deployment areas such as DAGs and RAG assets, based 

on a thorough IPB

        (5)
Availability of ammunition
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7. POSITIONING OF FA TA ASSETS.  The main considerations for positioning TA assets are broken up 

into three areas:

· METT-T

· Technical and Tactical

· Survivability

a. METT-T.  A thorough analysis of the factors of mission, enemy, terrain and weather, troops 

available, and time (METT-T) influences the selection of a general position area and a radar’s

sector of search.  Briefly, the factors under METT-T are:

        (1) Mission.  TA planners must emplace TA assets where they can accomplish and support the

commander’s mission.

(2)Enemy.  The enemy situation and capabilities greatly influence the employment process.  A 

thorough IPB process assists the TA planners in positioning and orienting the TA assets.  It should indicate “where to look” and “what to look for.”  The process also indicates how close to the FEBA the assets must be deployed, the need for numerous alternate locations if the enemy has good electronic warfare capability, and other survivability measures which will be discussed later.

              (3) Terrain and Weather.  Terrain and weather have an influence on movement, concealment, 

communications and positioning.  For example, mountainous terrain restricts the full capabilities of range and sector coverage; flat, open terrain also restrict concealment.

        (4) Troops Available.  The number of radars available/required, coupled with security, will directly 

influence troop requirements.

        (5) Time.  Planners must consider how much time is available for reconnaissance, liaison, 

 movement, occupation and survey.

b.Technical and tactical considerations.  All personnel involved in planning the positioning of FA TA 

assets must know the technical and tactical considerations of the systems.  These considerations include:

        (1)
Capabilities.  Range, sector of search capabilities, emplacement time, and transportation 

requirements should be considered.

        (2)
Limitations.

                 (a)
Radars are active emitters.  As such, they are vulnerable to enemy EW operations.   Firefinder has several built-in electronic counter-counter measures (ECCM) that can reduce the effectiveness of the enemy’s EW efforts.

                (b)
Mobility that is dependent on the characteristics of the prime mover and the terrain.

          (c)
Section dispersion, i.e., the length of the radar’s cables make it difficult to disperse the

 equipment and reduce vulnerability to counterfire.

   (d)  Distinguishing among mortars, artillery and rockets is difficult.  Firefinder cannot indicate 

the type of weapon that has been detected.  It does not give any indication of the weapon’s trajectory, i.e., low angle or high angle.  The AN/TPQ-36 reports all targets as mortars, regardless of actual weapon type; and the AN/TPQ-37 reports all targets as artillery.

          (e)
Electronic Line of Sight.  Firefinder only requires electronic line of sight to the ascending 

leg of the enemy weapon’s projectile trajectory. 

                (f)
Aspect Angle.  The aspect angle formed by the intersection of the gun-target line (GTL) and the radar-gun line (RGL) consists of two components:  the horizontal direction of fire and the vertical angle of fire.

NOTE:  Firefinder can best locate enemy low angle weapons when the horizontal aspect angle is between 1200 and 1550 mils. Acceptable performance will be achieved when the aspect angle is between zero and 400 mils.  Aspect angles between 400 and 1200 mils will generally give mixed results between average and mediocre.  In the friendly mode of operations, the angle formed by the intersection of the GTL and the RGL should be less than 1200 mils for optimum performance (figure 1-18).
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          (g)
Other Radar Sets Operating in the Area.  If other radar sets are operating in the area, the 

antennas must not face each other.

(h) Cover.  Radars are soft targets; as such, they need to be given some form of cover. Firefinder 

should always be placed in defilade to protect it from direct fire and observation.

          (i)
Concealment.  Due to the size and the quantity of equipment and vehicles organic to a radar

 section, it is essential that a general position area be selected that has sufficient natural concealment.  This is especially true for the AN/TPQ-37, whose antenna stands 22 feet when erected.  However, concealment is primarily the responsibility of the radar section warrant during reconnaissance. 

              (j) Routes of Approach.  The general position area should have at least two routes of approach.  They should be accessible by all the vehicles and clear of obstacles or enemy observation.  Road construction, bridge widths and heights (especially for the AN/TPQ-37), fords, tunnels, etc., should be

considered.

       (k) Security.  The size of the radar crew (8 for the AN/TPQ-36 and 12 for the AN/TPQ-37 makes it 

impossible to provide effective local protection.  For this reason, the radar site should, where possible, be near another defended locality. The other option, though not always feasible, is to augment the

section with additional personnel.

       (l) Survey.  It is critical that all TA assets be on a common survey grid with the firing units.  The

S3, Division Artillery Survey Officer, and the Bn Reconnaissance and Survey Officer (RSO) must 

include all TA assets in the overall survey plan. 

           (m) Screening Crest.  A screening crest (Figure 1-19) is not essential for the Firefinder radars to locate hostile weapons.  However, it does increase survivability of the

systems by serving as a defense against enemy observation, direct fire and electronic counter measures.  The Screening Crest is a natural or manmade terrain feature usually within 1000 meters of the radar site.  The screening crest should be between 15 and 30 mils in elevation for the AN/TPQ-36 and between 5 and 15 mils for the AN/TPQ-37.  Also the difference between the highest and lowest points on the screening crest should not exceed 30 mils.
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    (n) Slope of the Ground.  The slope of the ground is important for two reasons:  First, drainage so the

equipment does not become stuck during periods of rain; second, the slope of the ground must be less than 7 degrees so the equipment can be leveled for operation.

         (o) Mask angle.  The mask angle is the vertical angle from the radar to the top of the mask, or screening crest, at a given azimuth.  For a given sector of search, the lowest mask angle and the highest mask angle are calculated and entered in the radar computer during its initialization procedures.

  (p) Vertical scan.  The vertical scan identifies the maximum vertical scanning capability of the 

specific type of radar.  Vertical scan for the AN/TPQ-36 radar is approximately 80 mils with all scanning frequencies enabled.  Each frequency that is disabled results in a loss of approximately 2.5 mils of

vertical scan.  Vertical scan for the AN/TPQ-37 radar is approximately 104 mils.  Since this radar uses

phase or phase scan rather then the phase or frequency scan used by the Q-36, no vertical scan is lost when

some of the frequencies of the Q-37 are disabled.

  (q) Track volume.  Track volume is determined by two factors - the vertical scan of the radar and the 

amount of vertical scan that is lost because of the terrain contour, or screening crest, in front of the radar.  The varying screening crest altitude results in varying mask angles along the terrain contour.  The variance between the smallest mask angle and the largest mask angle reduces the radar vertical scan.  Sometimes

this reduction is enough that scan coverage is less than the 50-mil track volume required by the radar to 

extrapolate firing weapon locations.  If the track volume is reduced below 50-mils, the radar operator must

compensate either by artificially adjusting the low mask angle or by moving the radar to a new position.

     c. Survivability considerations.  The electromagnetic signature of the radar is its greatest vulnerability. 

The enemy, through signal analysis, can employ Radio Direction Finding (RDF) equipment to identify the

radar employed.  Ground-based RDF can accurately locate the radar if signals are detected by three or

more RDF in a base.  When the enemy combines his radar ECM capabilities, radars become a lucrative 

source of information for friendly forces order of battle.  The electromagnetic signature associated with 

Firefinder is primarily directed energy along the beam.  Additionally, side lobe radiation creates an

electromagnetic signature.  Side lobe radiation is residual or bleed-off energy from the main beam and 

occurs to the sides, top, bottom and back of the main beam.  Also, the unique imagery signature of the 

radar’s antenna make it particularly vulnerable to being acquired visually.  There are several counter 

measures to be considered when employing Firefinder.  They are:

(1) Optimum Site.  The best countermeasure to enemy EW is to occupy optimum sites.  An optimum

method for Firefinder radars is emplacing it with a screening crest and incorporating the tunneling effect.

(a) A screening crest, as discussed previously, is absolutely critical for the radar’s survivability

where the enemy has an ECM capability.  The use of two screening crests makes it more difficult for the enemy to locate the radar.  The side lobe radiation is diffracted by the first crest and then

again by the second crest making the data received by the enemy EW equipment of little, if any, value.

(b) Tunneling is reducing the side lobe radiation by careful site selection.  Positioning the radar so 

vegetation or mounds of soft earth or sand bags are to the sides and rear of the directed beams is an example of tunneling.  The aim is to absorb as much of the side lobes as possible.

(c) Reducing the radiation time will reduce the chances of detection by enemy EW equipment. 

The  maximum continuous transmission time should never exceed 2 minutes in a threat EW environment, and should be kept to the absolute minimum when feasible.  The use of the Firefinder Survivability Flowchart is a practical way to determine the use of the radars in a hostile EW environment.  The flowchart allows  flexibility in determining how long to radiate (cumulatively) from any position, and how long to occupy a particular position, based upon the tactical situation and mission.  The Firefinder Survivability Matrix and flowchart (See FM 6-121 chapters 3 and 4), are designed to be used as a quick reference and a planning tool for radar controlling HQ.  The matrix covers both radars and reflects whether or not the radar is deployed in an optimum site as previously discussed.  The cumulative times shown are the minimum, and may be increased, depending on the EW threat situation.

       (d) Narrowing the radar’s sector of search is another countermeasure to reduce vulnerability.  In a 

threat environment the beam should be narrowed to the minimum needed to accomplish the mission.

8. CUEING OF FA TA ASSETS.  Cueing prompts, give notices, tip-offs or notifies the radar to begin 

radiating to acquire hostile targets.  Determining when and how to best cue the radar is one of the most 

difficult planning factors.  Cueing “schedules” or random cueing are often ineffective, and unnecessarily 

subject the radar to the threat of RDF and analysis.  Radars can be more effectively cued by designated

cueing agents, who operate under specific guidance which fully exploits the radar’s potential while minimizing or eliminating unnecessary radiation.  The situation at the time will dictate who can best cue the radar and the specific conditions under which the radar can be cued.

    a. Cueing of the radars may remain centralized, with all requests going through the radar’s controlling 

HQ, or it may be decentralized.  If decentralized, the controlling HQ must establish cueing guidance, to 

include authorized cueing agents, communications links, and conditions under which the radar can be cued.  Cueing guidance is normally contained in the TA Tab to the FA Support Plan, instructions are given to the radar on it’s Radar Deployment Order (RDO) (this will be discussed further when we discuss type of orders in paragraph 10).

        (1) Authorized Cueing Agents.  They should be to those installations and units the commander deems most critical to his operation. Tieing the authorization of some cueing agents to a CFZ as well as those mentioned previously, will further improve the responsiveness to damaging fires.  Personnel and organizations that may be designated as a cueing agents include:

· Combat Observation Lasing Teams (COLTS).

· Forward Observers.

· Fire Support Officers.

· Rear area CP’s, such as BDE or DIV support areas.

· BDE or DIV level IEW systems.

This list is by no means exhaustive and will vary, depending on the tactical situation.

        (2) Communication Links.  The nets used to cue the radar need to be defined in the cueing guidance in the TA Tab to the FA Support Plan.  Voice nets that are monitored by the radar are the most responsive link.

        (3) Conditions for Cueing.  The special conditions under which the radar can be cued must be detailed in the cueing guidance for the agents.  For example, radars may only be cued if a firing unit is causing serious damage to a unit.

b. Cueing must be based on real-time information for the radar to have a high probability of tracking a 

projectile.  The process is as follows: 

       (1)  brigade area receives hostile fire, 

       (2) brigade FSO immediately cues the radar section,  

       (3)  radar responds to cue, locates the hostile position, 

       (4)  generates request for fire, 

       (5)  FA Bn executes the attack.  An example for real-time cueing is shown at Figure 1-20.
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c.
Based on the BDE’s mission and the commander’s intent, the BDE FSCOORD recommends to the

BDE COMD the designation of the BDE CP, the armored task force FSO, the BDE FSO and the forward support Bn S3 be designated as cueing agents and given specific cueing guidance.  Each cueing agent coordinates communications with the designated radar section and establishes internal alert procedures within the CFZ and respective commanders.

9. COMMUNICATIONS.  Messages from Firefinder can be sent to any unit equipped with TACFIRE, a 

battery computer system (BCS), fire direction system (FDS) or a digital message device (DMD).  Radars

should operate on two radios:  digital and voice.  Assets in General Support should operate on the Divarty TA/Intel net the primary net for passing target information when using digital means, and the Divarty Command net for voice traffic.  Assets attached to a FA Bn should operate on one of the Fire Direction nets digitally, and the Bn Command net for voice.  Radars controlled by a FA Bde will use the Divarty TA/Intel net.  The command net also may on occasions be out of range of the controlling HQ and will need to relay targeting information through the nearest FA Bn.

10. ORDERS FOR EMPLOYING TA ASSETS.  The FA Support Plan is the primary method for relaying 

the orders for employing FA TA assets.

a. A TA TAB is prepared as an integral part of the FA Support Plan.  It assigns missions, consolidates 

FA TA assets, establishes target processing flow and assigns responsibilities not covered in unit SOP’s.  It is used primarily by the Divarty/FA Bde and DS Bn staffs to ensure all TA assets are employed in support of the overall maneuver operation.

b.Preparation of the TAB Order.  Preparation of the TA TAB in the heavy division artillery HQ is the

responsibility of the Divarty S2, with the assistance of:

· DA Counterfire Officer

· TA Battery Commander

· Assistant Counterfire Officer (TA Bty XO)

In the FA Bde, air assault and airborne division artillery HQ,  a TAB order is required, it is developed by 

the S2 with assistance from the counterfire officer.  If the Corps FA HQ requires one, it is developed by the G2.  For separate maneuver brigades, THE TAB order is jointly developed by the FA Bn S2 and S3, with assistance from the TA platoon leader.

(1) TAB Order Heading.  The first part of the TA TAB is the heading.  Key components of the 

heading are shown at Figure 1- 21.
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The first paragraph should include the friendly situation, supported units, and other TA assets a sector. 

Include specific enemy and friendly assessments that form a basis for threat assessment.

    (2) Mission.  The second paragraph should be a clear, concise statement of the target acquisition 

mission.

    (3) Execution.  The third paragraph will contain the following:

· Concept of Operations.  Subparagraph 3a gives the commander’s concept for target acquisition.  This should include identification of designated cueing agents and general cueing guidance.

· Processing.  Subparagraph 3b is used to denote target processing flow.  This targeting  information flow describes the relationship between the target acquirer and the headquarters controlling the radar.

· Visual Observation.  Subparagraph 3c includes ground and air observation.  Ground observation is covered in Enclosure 1 to the TA tab, which consists of a consolidated visibility diagram of all the division’s observers.  Time is the critical factor in assembling this enclosure.  

· Radar.  Subparagraph 3d deals with the missions and command and control relationships assigned to the FA radar.

· Coordination.  Subparagraph 3e covers information that is not addressed in the unit tactical standing operating procedure (TSOP).  As a minimum, the paragraph should contain the following:

· The requirement for the supported DS battalion to report its radar location and sectors of search to the Divarty targeting element.

· Cueing guidance established by the Divarty counterfire officer.

· Common sensor boundary.  Firefinder radars sharing or having overlapping search sectors need to be identified.

· Coordination for communications nets and relays.

· Additional coordination for survey and security, if required.

        (4)
Service Support.  The fourth paragraph lists additional service support requirements as 

required.  It may refer to the service support annex.

        (5)
Command and Signal.  The fifth paragraph lists required information.

c.Radar Deployment Order.  The RDO is an enclosure to the TAB Order.  It designates the information 

required by the radar technician to deploy his radar and commence operations. Organizations responsible for developing the RDO’s are:

(1) Field Artillery Battalion.  The FA Bn S2 is the TA manager for assets attached to the Bn.  He is

 responsible for developing and issuing the RDO, to the radar technician.  When developing the RDO the S2 must coordinate with the maneuver brigade targeting officer (Bde FSE) in order to integrate TA assets into the overall maneuver scheme.

(2) Division Artillery CP.  The counterfire officer is responsible for developing and issuing the

 RDO’s to radar sections controlled by Divarty, i.e., those in GS.

(3) Field Artillery Brigade.  The FA Bde counterfire officer has the same responsibilities as the 

Divarty Counterfire Officer for TA assets under control of the FA Bde.

d.How to complete the RDO.  The RDO (Figure 1-22) is broken down into eight blocks of

 instruction.
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        (1) Block 1 details the section number and type of radar.

        (2) Block 2 lists the mission for that radar section, i.e., attached or GS.  The unit the radar is

attached to must be specified, i.e., “attached to 151 FA BN.”

        (3) Block 3 details the general position area for the primary and alternate radar sites.  The radar

technician selects the actual site and reports it to the controlling CP.

 (4)Block 4 details the sector of search for the radar. For WLR’s, only the primary azimuth is

usually selected.  The left and right sector edges are listed as -800 mils to +800 mils, i.e., a maximum of 1600 mils, unless you intend to use the extended azimuth capability of the AN/TPQ-36.  Keep in mind that it could be less than 800 mils, if you are trying to protect the radar from EW.

(5)Block 5 outlines the EW threat assessment.  It specifies if EW threat exists, whether it affects

friendly units and the type of threat, i.e., ground, air, or both.  This information is used by the radar  technician for the Firefinder Survivability Flowchart.  This info enables the radar technician to determine how long the radar can radiate before it will need to redeploy for survivability.

        (6) Block 6 lists, in order of priority the agencies authorized to directly cue the radar.

        (7) Block 7 details the communications nets on which radar is to operate.  The nets normally used 

were discussed earlier in this lesson.

        (8)
Block 8 lists the data pertaining to Firefinder zones.  It contains:

           (a) The zone type and number, i.e., CFZ 4.

           (b) Grid coordinates of the points of change for the zone.

           (c) Description of what the zone covers i.e., DAG, RAG etc.  It is not necessary to send this to 

the radar.  The information is intended mainly for use in the CP.)

   (d)Commander’s priority, i.e., 1 or 2, (for use with CFFZ only) to distinguish the priority of the

TACFIRE message.

11. SPECIAL CONSIDERATIONS FOR OFFENSIVE OPERATIONS.  The primary role of FA TA in the offense is to protect the friendly forces by locating targets for engagement to facilitate future operations.  Attention must be given to planning.  Planners should ensure a smooth transition from one phase of the operation to the next.  The planning must also allow for continuous coverage of the zone of operation.  The FSCOORD must specifically concern himself with the coordination of available terrain for planned  movements of TA assets and with recommendation of Firefinder zones.

     a. Considerations for employing zones in the offense include:

        (1) Vulnerability.  Our forces will be uncovered as they maneuver and vulnerable to enemy indirect fire.

        (2) CFZ.  CFZ’s should be phased along the maneuver axis of advance and activated when entered by friendly forces.  This is particularly important at those points where friendly forces are most vulnerable, i.e., river crossings, assembly areas, open areas etc.

        (3) Command and control.  Certain TA assets may need to be decentralized to facilitate effective control and movement. Centralized control of TA assets may reduce responsiveness to the rapidly changing situations; however, they must not overload subordinate HQ, who may not be staffed to effectively manage the extra assets.

        (4) Cueing.  Cueing should be more decentralized during offensive operations.  The FA controlling HQ, in close coordination with the FSE, should designate cueing agents to call the radar directly.  The radar must be informed of the agents and their respective priorities as the situation changes.  This streamlines the acquisition and counterfire effort at a time when our forces may be particularly vulnerable to enemy artillery. Consideration may be given to establishing a “quick cueing channel” for a short period of time to support a particular part of an operation, e.g., reorganization after an attack.

12.
SPECIAL CONSIDERATIONS FOR THE DEFENSE.  The primary role of FA TA in the defense is to

 protect those units and installations the commander deems critical.  Planning personnel must consider

the transition from defensive to offensive operations such as counter-attacks.  Positioning, task 

organizations and on-order missions must also be planned.

13. ZONES OF EMPLOYMENT.  The protection of critical units or installations by use of CFZ is

 essential.  The FSE must give this information to the radar controlling HQ for issue to the radars.

a.
CFZ’s should be used to monitor those areas where we suspect artillery is deployed, which it may

occupy at a later time, and which could jeopardize our mission.

      b.
ATIZ’s may be used in those areas where we are not sure about enemy artillery capabilities, or in areas the Maneuver Commander may wish to monitor closely, but which are out of range of our organic artillery.

c.
CZ’s can be used to reduce possible target duplication across Bde boundaries.  This would usually 

only apply to AN/TPQ-36 radars, control of which has been decentralized.  If adjacent radars are controlled by the same HQ, then the chances of duplication for counterfire would be reduced.  However, if CFZ’s are used then CZ’s should NOT be used unless around friendly unit’s.

PART F - GLOBAL POSITIONING SYSTEM (GPS) OVERVIEW

GLOBAL POSITIONING SYSTEM (GPS).  GPS is a space-based radio position/navigation system. 

 There are three major segments:    

     a. The space segment will consist of a constellation of 24 satellites deployed in six orbital planes that pass over any given point on the earth every 12 hours.  Their purpose is to replace the stars that we’ve traditionally used for navigation, thus allowing every square meter of the earth’s surface to have a

unique address.  Projected, will be worldwide, 24 hour, three-dimensional coverage (at least four satellites) 

during second quarter FY93 (2QFY93).  Currently there are several operational satellites providing about 

15 hours of coverage.

     b. The control segment consist of monitor stations that track the satellites.  This gives department of defense a chance to precisely measure their altitude, position and speed.  Other control segments consist of a master control station that coordinates information, and an upload station that transmits tracking and timing information to the satellites.

     c. The user segment consist of units designed for manpack/vehicular, marine, and aircraft use.  There are three different sets currently in use, The Rockwell-Collins manpack navigation set AN/PSN-8 (Figure 1-23), the Texas Instrument manpack navigation set AN/PSN-9 (Figure 1-24), and the Trimble Navigation Trimpack Small Lightweight GPS Receiver (SLGR) (Figure 1-25).
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Figure 1-23. Rockwell-Collins manpack navigation set AN/PSN-8
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Figure 1-24. Texas Instrument manpack navigation set AN/PSN-9
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     d. The newest user segment in development is the Precise Liftweight GPS Receiver (PLGR).  The PLGR shall be a self-contained, hand-held receiver, with selective availability and anti-spoofing capabilities, and the ability to collect and process GPS satellite signals to derive position, velocity and time (PVT).  It shall operate hand-held or be installed in various ground facilities and ground, water and/or air vehicles. The receiver shall be capable of operating in the following configurations:
· Stand-alone.

· Operate with a remote antenna.

· Operate with an external power source.

· Operate with both a remote antenna and external power source.

2. GPS RECEIVERS.  GPS receivers provide precise, real-time three dimensional position data and 

navigation information worldwide.  The horizontal position accuracy of the manpack/vehicular set is 10 meters circular error probable (CEP) and the vertical position accuracy is 10 meters probable error (PE).  The Small Lightweight GPS Receivers (SLGR) horizontal accuracy is 30 meters circular error probable and vertical accuracy is 20 meters probable error.

3.BASIS OF ISSUE.  The current basis of issue calls for one manpack/vehicular set to be issued to each position and azimuth determining system (PADS) team, survey planning and coordination element (SPCE), conventional survey team/party and radar section. The SLGR will be issued to each FIST, COLT, FO, ammunition resupply vehicle, recovery vehicle, and ambulance.  During Operation Desert Storm, one manpack/vehicular set was issued to each FA (tube) Bn, MLRS Bn, Target Acquisition Battery/Detachment, and ACR Howitzer Battery.  SLGR’s were issued to FOs, COLTs, FISTs, and firing battery commanders.

4. PRODUCTION.  The first units equipped for the full production model is schedule for third quarter 

FY93 (FORSCOM/Europe) and third quarter FY94 (EUSA/USARPAC).  The Field Artillery Center has 

received two AN/PSN-8s and three AN/PSN-9s to use for technical verification tests, reliability emonstration tests, and training.

5. TRAINING.  US Army Field Artillery School (Target Acquisition Department) will train FA

surveyors  to use the manpack/vehicular set for survey applications.  Classroom GPS training is projected 

to start in first quarter FY93.  The GPS training will tentatively require 16 hours of instruction.

LESSON 1

PRACTICE EXERCISE

The following items test your knowledge of the material covered in this lesson.  There is only one correct answer for each item. When you complete the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
The DECIDE function provides a clear picture of the __________ applicable to the tasking of TA assets.

A.
mission.

B.
responsibilities.

C.
priorities.

D.
authority.

2.
The target collection effort is focused on the _______________

A.
high value target list (HVT).

B.
high payoff target list (HPT).

C.
preparation of the battlefield (IPB).

D.
none of the above.

3.
The ___________________ is responsible for coordinating fire support on surface targets.

A.
field artillery.

B.
maneuver commander.

C.
G3

D.
none of the above.

4.
The WLR’s AN/TPQ-36 and AN/TPQ-37, primary mission is _______      ___________.

A.
to detect and locate indirect fire weapons.

B.
perform registrations.

C.
adjust fire for friendly units.

D.
All the above.

5.
The use of a phased array antenna and automatic signal processing allows the radar to detect and track up to ___________ _____ targets simultaneously.

A.
8

B.
10

C.
12

D.
20

6.
It takes approximately ______ minutes to march order the AN/TPQ-36 Radar.

A.
10

B.
20

C.
15

D.
25

7.
The __________________ function translate the target priorities into the intelligence collection plan.

A.
DECIDE

B.
DELIVER

C.
DETECT

D.
TRANSLATE

8.
The ___________ supervises the counterfire effort of the division.

A.
G2/G3

B.
Divarty CP

C.
G3

D.
None of the above

9.
It takes approximately _______ minutes to emplace the AN/TPQ-36 Radar.

A.
10

B.
20

C.
15

D.
25

10.
The TAB organic to a heavy division consists of _____________.

A.
Hq Platoon

B.
Survey Platoon

C.
Target processing section

D.
All the above

11.
The ___________________ acts as the principal advisor to the S2 for planning, directing, coordinating and control of

Divarty TA assets.

A.
FSCOORD

B.
Counterfire Officer

C.
OPNS Sergeant

D.
None of the above

12.
The main considerations for positioning TA assets are broken up into how many areas.

A.
3

B.
2

C.
4

D.
5

13.
Preparation of the TA Tab in the heavy division artillery HQ is the responsibility of the _________________.

A.
Divarty S2

B.
Divarty S3

C.
Division G3

D.
none of the above

14.
What zones are used by Firefinder radars to fight the counterfire battle?

A.
ATIZ, CFFZ, CSB, CZ

B.
ATIZ, CFZ, CFFZ, CZ

C.
ATIZ, CFZ, CSB, CZ

D.
ATIZ, CFFZ, CFZ, CSB

15.
Which Firefinder zones are used for attrition of enemy artillery? 

A.
ATIZ, CFFZ

B.
ATIZ, CFZ

C.
CFFZ, CSB

D.
CFFZ, CZ

16.
Which Firefinder zones are used for protection of friendly forces?

A.
CFFZ, CFZ

B.
CFFZ, CZ

C.
CFZ, CSB

D.
CFZ, CZ

LESSON 1

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item Correct Answer and Feedback

1.
C.  priorities.

                      The DECIDE function provides a clear picture of the priorities applicable to the tasking of 

                     TA assets (para 1a).

2.
B.  high payoff target list (HPT)

The target collection effort is focused on the high payoff target list (HPT) (para 1a).

3.
A.  Field Artillery.

The Field Artillery is responsible for coordinating fire support on surface targets (para 1).

4.
A.  to detect and locate indirect fire weapons.

The WLR’s AN/TPQ-36 and AN/TPQ-37, primary mission is to detect and locate indirect fire weapons  (para 1).

5.
B.  10

The use of a phased array antenna and automatic signal processing allows the radar to detect and track up to 10 targets simultaneously  (para 1a.).

6.   A.  10

     It takes approximately 10 minutes to march order the AN/TPQ-36 Radar  (Fig 1-7).

7.
C.  Detect.

The detect function translates the target priorities developed in the DECIDE function into intelligence collection plan (para 1b).

8.
B.  Divarty CP.

The Divarty CP supervises the target acquisition and counterfire effort of the division. (para 3).

9.
B.  20.

Emplacement time - 20 minutes (Figure 1-7).

10.
D.  All the above.

TAB are organic to the heavy division and consist of:  (a) HQ platoon, (b) survey platoon, (c) targeting processing section  (para 1a.3).

11.
B.  Counterfire Officer.

Principal advisor to the S2 for planning, directing, coordinating and control of divarty TA assets.  (para 3d).

12.
A.  3.

The main considerations for positioning TA assets are broken up into 3 areas (para7).

13.
A.  Divarty S2

Preparation of the TA Tab in the heavy division artillery HQ is the responsibility of the Divarty S2 (para 10b).

14.
B.  ATIZ, CFZ, CFFZ, CZ

15.
A.  ATIZ, CFFZ

When the computer locates a hostile weapon firing from a CFFZ, An area in enemy territory that the Maneuver Commander wishes to monitor.

16.
D.  CFZ, CZ It is used to protect an asset whose loss would seriously

LESSON 2

EMPLOYMENT OF FIELD ARTILLERY TARGET

ACQUISITION ORGANIZATIONS

OVERVIEW

TASK DESCRIPTION

In this lesson you will learn the organization, employment, capabilities, and limitations of field 

artillery target acquisition organizations.

LEARNING OBJECTIVE:

ACTION:     Identify the organization, employment, capabilities, and limitations of field artillery target acquisition organizations.

CONDITION:  Given the material presented in this subcourse. 

STANDARD:   Correctly answer all questions on the multiple-choice practice examination at the end of the

 lesson.  Answers must be in accordance with the content of the lesson.

REFERENCE:  The material contained in this lesson was derived from FM 6-2, FM 6-15, FM 6-121, and ST 6-2-20.

INTRODUCTION

Target acquisition units consist of sections with specific capabilities.  The current TA organizations are

designed around the expected demands of the battlefield.  The future Airland Battle may require a 

commander to adjust his available assets to meet the threat.  Consideration must be given to unit integrity

and to the technical and logistical needs of these units in order to allow success on the battlefield.  Field 

Artillery TA units are composed of WLR sections, survey sections, and target-processing sections.  These

are controlled by headquarters (HQ) sections or by section leaders performing dual roles.  Weapon-

locating radar sections are organized by mission and equipment differences.  WLR sections are equipped 

with either AN/TPQ-36 radars or AN/TPQ-37 radars.  Target acquisition sections can be organized into 

TABs, TA platoons, TA detachments, and separate sections under a staff organization.

PART - A  ORGANIZATIONS AND RESPONSIBILITIES

1. FIELD ARTILLERY TARGET ACQUISITION IN HEAVY DIVISION.  The Target Acquisition 

Battery (TAB) mission is to detect, identify, and locate enemy forces in the division area of operations or

area of interest with sufficient accuracy for attack by friendly units.

a. With the implementation of the L-series tables of organization and equipment (TOEs), TABs are organic to heavy and motorized divisions only.

     b.
The TAB can acquire indirect fire targets by using its organic weapon-locating radars.  A counter-fire officer and a target processing section are provided to the Divarty TOC to help the Divarty counter-fire officer.  To enable TA assets to accurately locate targets, TAB survey sections provide prescribed survey to TAB elements and aide the Divarty survey section as needed.  As stated, based on the addition of the L-series TOEs, TAB have the following assets:  (Also refer to Figure 1-1).

        (1)  Headquarters platoon.  The HQ platoon consists of a battery HQ, a maintenance section and a communication section.  The platoon is led by the TAB commander who coordinates all maintenance, supply, administration, and communication support. The TAB commander responsibilities are:

· Command of the battery.

· Special staff officer providing TA expertise and advice to the Div-arty commander during the planning and execution of the battle.

· Ensure the battery is deployed and functioning in accordance with the FA support plan.

· Ensure the battery elements receive proper administrative, logistic, and maintenance support.

        (2)  Survey platoon.  The survey platoon consists of a three-man HQ section, one Position and Azimuth Determining System (PADS) team and a six-man conventional survey party.  The survey platoon can provide four-order conventional survey or PADS survey using 5-minute zero-velocity updates.  The survey platoon responsibilities are: 

        
[image: image27.png]TARGET ACQUISITION BATTERY

SURVEY

PARTY

OFFICER 0
WARRANT OFFIGER ¢

ENLISTED 6
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· Provides survey to the support unit.

· Provides survey control to TAB elements, in particular the AN/TPQ-37 weapons-locating radars.

· Provides survey control to intelligence and electronic warfare (IEW) assets and battalion survey

            control points as tasked by the Divarty survey officer

        (3)  Processing section.  The TAB processing section (which becomes the Divarty target production section) and the Divarty HQ order-of-battle section compose the Divarty targeting element.  The target production section focuses on target information from field artillery TA assets of the Divarty. However, it is not restricted to target information from these assets.  The processing section consists of a one seven man team concerned with the planning, direction, coordination, and control of all field artillery TA assets under Divarty control. Specific functions of the target production sections are as follows:

· Monitor the operation of organic and attached field artillery TA sources.

· Correlate target information received from the targeting team of the maneuver command post.

· Develop targets and target indicators.

· Process and pass targets to the fire control elements of the FA headquarters controlling counter-

       fire.

· Maintain the target production map and target cards in a nonautomated targeting system.

· Act as the net control station on the Divarty target acquisition and intelligence radio net.

(4) Radar platoon.  The radar platoon consists of two sections of AN/TPQ-37 radars, three sections of AN/TPQ-36 radars, and a three-man radar platoon HQ.

2.
TARGET ACQUISITION PLATOON OF A SEPARATE MANEUVER BRIGADE. The mission of 

the target acquisition platoon is to detect, identify, and locate indirect fire weapons within the separate

maneuver brigade area of interest accurately enough for attack by friendly units.  The TA platoon can acquire indirect fire targets by radar.

     a. The TA platoon provides the prescribed survey for all its organic assets within the brigade area and for others as needed.  Meteorological requirements are satisfied by the organic met section.

     b.  The target acquisition platoon is assigned to the headquarters and headquarters battery of the organic artillery battalion in each separate maneuver brigade.  The TA platoon is organized as follows:

(1) Platoon headquarters section.  This section has a multiple mission:  to plan and coordinate 

survey operation in the brigade area and to direct the target processing functions for the artillery 

battalion.

(2) Survey Section.  The survey section in a battery based howitzer battalion consists of one PADs 

team and one conventional five-man survey party.  In a platoon-based howitzer battalion, the survey section has two PADs teams and a three-man conventional survey team.  The survey section is required to provide fifth order survey to the firing batteries and TA assets of the battalion.  This section also provides survey support to IEW assets within the brigade area.

(3) MET Section.  The MET section is equipped with the AN/GMD-1 rawinsonde system or

 AN/TMQ-31 meteorological data system (MDS).  The MET section provides weather data for the

brigade.  Ballistic, computer, and target acquisition MET messages are produced for the firing units of the 

brigade and radar section.

(4) Weapon-Locating Radar Section.  The WLR section is equipped with one AN/TPQ-36 radar.  

This section provides counter-fire target for the artillery battalion and coordinates with the platoon headquarters for target coverage of the brigade area.

2. EMPLOYMENT OF FA TA IN THE LIGHT DIVISIONS.  FA TA assets organic to the light divisions

(Figure 2-2) consist of 3 AN/TPQ-36 radars.  Each DS FA Bn has one AN/TPQ-36 and a survey  section, consisting of two organic PADS.
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     a.  The austere structure of the light division places increased emphasis on the interaction of the key players in the targeting system and the effective employment of TA assets.  The deployment and command and control arrangements for the light division TA assets will be based primarily on the factors of METT-T.

     b.  Depending on its mission, the light division, may be deployed in one of several ways:
· Bn Task force

· Bde Task force

· Division

· Division supplemented by corps troops

4. BN TASK FORCE.  A light Bn task force may initially deploy with a supporting FA battery and no 

organic FA TA assets.  However, the additional deployment of an AN/TPQ-36, meteorological support and

 a PADS survey team must be considered during the staff planning process using METT-T as the

overriding factor.

a. If there are no FA TA assets available to deploy with the force, or it is not appropriate to use these assets, targeting data is then generated from crater analysis, shell reports, combat reports or by the Maneuver Bn S2 from organic and attached EW assets, COLT’s, scouts and GSR’s etc.  Targeting data is passed from the task force S2 to the Bn FSO, or directly to the supporting Bn FSO and the supporting FA battery through fire support channels.

b.
When TA assets are deployed with the Bn task force, the Bn FSO is responsible for their

employment.  The Bn FSO, with assistance of the task force S2, prepares RDO’s and the TA Tab

(if one is required).  They are also responsible for managing the TA assets as discussed for the FA Bde. 

Target data from the TA assets is passed directly to the Bn FSO or on a quick-fire channel directly to the FA battery for counterfire targets.  Any information from IEW assets and combat reports is passed from the task force S2 to the Bn FSO.

5.BRIGADE TASK FORCE.  A light Bde task force normally deploys with a DS FA Bn.  The DS FA

Bn’s organic TA assets consist of an AN/TPQ-36 and a survey section consisting of 2 PADS teams.  The 

deployment of the FA Bn will be dependant on METT-T, and the TA assets may or may not deploy.  There

 may be cases when more than organic assets are deployed.

     a.  If FA TA assets are not deployed, targeting data is generated from the same sources as for the Bn task force.  Target data is passed through fire support channels to the FA Bn CP, or through the FA Bn S2, task force S2/G2.  At the Bde and Division level, information is passed directly to the Bde FSO or Division FSE.

     b.  When the FA Bn deploys with its TA assets, the FA Bn S2 has staff responsibility for the employment of the task force FA TA assets as discussed with the heavy brigades.  The FA Bn S2 is responsible for ensuring the TA assets are incorporated into the supported Bde’s reconnaissance and surveillance plan.  Target data is passed to the FA Bn CP, or directly the to battery tasked with the counterfire mission.  A quick-fire channel from FA TA assets may be established directly to a FA battery.  Target data from other sources, such as IEW assets and combat reports, are passed through the various channels to the supporting FSO.

6. DIVISION LEVEL DEPLOYMENT.  The Divarty CP will normally deploy if more than one BDE 

deploys.  Without augmentation, the light division’s FA TA assets are limited to 3 AN/TPQ-36 radars.  FA TA augmentation must be considered during the staff planning process.

a. The Divarty S2, aided by the counterfire officer, has staff responsibility for the employment of 

division TA assets in light infantry, air assault and airborne divisions.  His responsibilities are the same as with a heavy division; however, he does not have the same number of assets.  The FA Bn S2 will do the majority of control once the initial instructions have been issued by the Divarty S2.

b. The Divarty S2 will recommend command and control arrangements to the Divarty Command.  Low intensity conflicts favor decentralized control, as it improves the response time. The more intense and sophisticated the enemy EW and counterfire threat, the greater the degree of centralization desired.

c. Target data from FA TA assets is passed to the owning DS FA Bn CP, unless otherwise directed.  

For example, a battery tasked with the counterfire mission may have a quick-fire channel linking it directly to a TA asset and/or a FA Bn which has additional WLRs attached for a specific mission.  Target data from other sources will be processed as discussed before.

7. CORPS AUGMENTATION OF THE LIGHT DIVISION.  The Corps Target Acquisition Detachment (CTAD) provides the commander critical target acquisition and processing capabilities not organic to the

light division.  The CTAD is assigned to the corps HQ and is designed to be attached to each light infantry, airborne, and air assault division upon deployment.  A TA Detachment Operational Plan is shown at Figure 2-3.  When the CTAD is attached to the division, CTAD support personnel augment the Divarty HHB.  Once augmented, the Divarty HHB is responsible for providing logistical and administrative support to the CTAD.


[image: image29.png]TA DETACHMENT
OPERATIONAL PLAN

i

11
><l<— Q-36

Q-36 ORGANIC

Figure 2-3. TA Detachment OPLAN




8. COUNTERFIRE TEAM.  A Divarty counterfire team is formed by combining the CTAD target 

processing section and the Divarty order-of-battle section.  The team will focus on the counterfire

mission and will have the same responsibilities as for the heavy division’s targeting element.  The processing of targeting information will be primarily by manual methods.

9. FIELD ARTILLERY BDE.  A FA Bde may be assigned to the mission of general support or general 

support reinforcing to the light division.  Once again the FA Bde may be given the counterfire role. 

However, the FA Bde will require augmentation with TA assets to be able to perform this mission.  The 

CTAD may be attached (Figure 2-4) in it’s entirety to the FA Bde and the considerations and

responsibilities will be no different than those discussed earlier.
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PART - B  SURVEY PLANNING AND RESPONSIBILITIES

The mission of FA survey is to provide a common grid to the required accuracy to permit the massing of fires, delivery of surprise observed fires, delivery of effective unobserved fires, and transmission of target data from one unit to another to aggressively neutralize or destroy enemy targets.  The establishment of a common grid is a command responsibility.      

     1.  SURVEY ORGANIZATIONS AND EQUIPMENTS.  The standard survey composition of 3x8 FA units is as follows:

· Survey sect/plt HQ

· 2 x PADS teams (3x6 Bn’s only have one PAD team)

· 1 x conventional survey team (or three enlisted personnel to make up a team).

        a.  The actual composition of the various types of units does vary.  The 3 x 8 Bn’s have the standard configuration. Light divisions, on the other hand, do not have a conventional survey team.

         b.  The survey units are trained to conduct survey with PADS equipment and by conventional means, 

i.e., measuring angles and distances and obtaining data by trigonometrical calculations. The equipment used is as follows:

· PADS consist of (Figure 2-5).
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Primary Pallet

1 -
Power supply                    

2 -
Inertial measurement unit

3 -
Computer

4 -
Control display unit

Secondary Pallet             

Battery box

Storage box                                           

· Conventional Equipment

-theodolites

-electronic distance measuring instruments

-manual taping

2. PLANNING PROCESS.  The maneuver commander initiates the requirements for survey planning when he issues guidance to the FSCOORD or artillery commander.  The maneuver commander does so by stating his scheme of maneuver, rate of movement, anticipated enemy threat and critical phases of the battle.  The FSCOORD analyzes the commander’s guidance and extracts the information that allows him to visualize the survey requirements for the fire support assets.  FSCOORD must also determine whether it is more important to have survey at the guns or TA assets first.

a. Each artillery commander is responsible for establishing common control throughout his area of 

operations.  The FSCOORD must issue orders to the S3 and/or the survey officer so that detailed planning and coordination can commence.  The survey requirements must be included in the FA Support Plan whenever possible so all FA personnel not just the survey officers, are aware.

b. The commander’s guidance must provide priorities; accuracies required; time of completion; 

primary, alternate and supplementary position requirements; and future plans.  The survey officer must to advise the FSCOORD and/or S3 on his current survey capabilities and limitations.

c. The S3 is responsible for the direct supervision of the survey officer.  The S3 issues orders and 

provides guidance based on the FSCOORD’s requirements.  The S3 also maintains liaison with higher and lower echelon staff officers and commanders and advises the commander on any deviations from previous orders.  In some situations, the commander may have to accept survey accuracies that fall short of the specifications given; that will be the commander’s decision.  If techniques with less accuracy pay dividends, we should consider using them; however, we should not sacrifice accuracy just because it is the easier option.

3.  DIVISION ARTILLERY.  The Divarty Survey Planning and Coordination Element (SPCE) is the principal planning and control cell for all survey operations in the division’s area of operation.  It is normally located close to the Divarty CP.  The Divarty survey officer is the principal advisor to the FSCOORD/S3 on survey matters.  He plans and supervises the Divarty survey based on the orders given to him by the FSCOORD or S3.  The FA Bde’s, Lance Bn’s and MLRS Bn’s also have an SPCE to conduct survey operations within their areas of responsibility, based on orders given by the Divarty SPCE.

4. FA SURVEY COMMUNICATIONS.  The FA has two survey nets that allow the SPCE’s and Bn RSO’s 

to coordinate and control survey operations, as follows:

     a. Corps Artillery Survey Net.  This net allows the corps SPCE to control survey operations in the 

corps area.  Units likely to operate on the net are:

(1) Survey units under corps control, Divarty SPCE’s

(2) MLRS and Lance Bn SPCE’s

(3)
FA Bde SPCE’s

    b.Division Artillery Survey Net.  This net allows the Divarty SPCE to control survey operations in the 

 division’s area. Units likely to operate on the net are:

            (1)
Survey units under Divarty control

            (2)
FA BDE SPCE

            (3)
Bn Svy Plt’s

5. SURVEY PLANNING FACTORS.  The FSCOORD and S3 must be aware of the basic capabilities and

limitations of survey before they can issue orders and guidance to the survey officer.

a. Unit Capabilities.  The FSCOORD and S3 must be aware of the number of conventional survey and 

PADS teams and type of equipment available in order to effectively task them.

     b. Survey Planning Times.

(1)
Conventional survey - 2000 to 4000 meters per hour

( 2)
PADS survey - speeds

· cross country- 10 kph

· unimproved road- 25 kph

· improved road- 50 kph

                      -maximum mission time 7 hours (must update every 7 hours)

                      -maximum radial distance 55 km

6. EMPLOYMENT OF CONVENTIONAL SURVEY TEAMS.  PADS is the primary means of providing

survey to the units; conventional teams can be used effectively in conjunction with the PADS teams.  Reasons for utilization of conventional survey teams include:

a. Flexibility.  Certain terrain will not permit a PADS vehicle to occupy a survey control point or

indeed, even arrive at a deployment area.  In these cases, a conventional survey team can be used.

b. Share the Workload.  The number of tasks to be completed by survey units may make it essential to 

use all available assets.  The austere manning of the PADS teams is such that 24 hour operations are difficult.  The crosstraining of the PADS and survey teams allow the flexibility to conduct 24 hour operations.

c.Master SIMO Station.  The survey teams can be used to set up a master SIMO station to pass 

common direction to the FA units as they occupy a position, if PADS has not yet reached their position.  This can be of particular benefit in a fast moving battle, as direction is the most critical aspect of a common

grid.

d. Starting Control for PADS.  PADS requires starting survey control before it can commence

 operations.  The survey team provides this control.

    e. Update Points for PADS.  PADS cannot continue to provide survey data indefinitely.  PADS requires 

updating with new survey data once it reaches a radial distance of 55km from its starting point.  This new

data is provided by the conventional survey teams, who have carried the control from the existing survey

control or from the original starting point.

     f. A FSCOORD/S3 Survey Planning Check List is at Figure 2-6. This is only a guide; it is not inclusive and may need to be modified to meet a particular situation.  The elements of the checklist are:

(1) Select primary, alternate and supplementary position areas for all assets requiring survey.

       (2) Set time requirements associated with the provision of survey.

  (3) Determine the accuracy requirements for the weapon and TA systems.  This should only be

 reduced if time is a critical factor.  For example, the provision of direction to the FA units by the establishment of a master SIMO station as discussed earlier, and requiring the units to establish location

by use of hasty methods.

        (4) Priorities for the provision of survey must be established for each weapon, TA system and any 

other asset requiring survey.  This is a necessary element of the planning process due to the number of assets and positions to be surveyed. This demands survey be controlled at the highest feasible level,

and not independently by individual Bn’s and units.

(5) Coordination must be conducted at all levels.  The requirements from higher HQ’s must be 

determined and included in the planning process.
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PART C - EMPLOYMENT OF METEOROLOGICAL (MET) SECTIONS

The field of artillery meteorology (met) deals with techniques and procedures used to determine current 

atmospheric conditions and their effects on the battlefield operations.  These atmospheric conditions are measured and converted into met messages.  This information assists the Staff Weather Officer in

predicting the actual weather today, tomorrow and next week for the battlefield, the downwind fallout 

predictions of the chemical staff and the atmospheric effects on the trajectory of rockets and artillery projectiles.  Atmospheric conditions along the trajectory of a round directly affect accuracy, and may cause the projectile to miss the predicted point of impact.  Tests in Southwest Asia at maximum range in extreme heat and low density resulted in corrections up to 4,700 meters.  Therefore accurate met data must be obtained and appropriate corrections applied to all firing data.

1. STANDARD ATMOSPHERE.  The basis for all artillery met corrections is called the standard 

atmosphere, or standard met. The standard atmosphere is a hypothetical vertical distribution of atmospheric

temperature, pressure, and density.  By international agreement, this distribution is representative of the atmosphere for purposes of pressure altimeter calibrations, aircraft performance calculations, aircraft and missile design and most important to the artillery, ballistic meteorology. Artillery tabular firing tables are based on the standard atmosphere.  The standard atmosphere is used only as a base against which to compare the actual conditions of wind, temperature and density.  Ballistic values of temperature and density are then reported as deviations from the standard atmosphere.

2.
ATMOSPHERIC PARAMETERS.  There are three atmospheric parameters that affect a projectile in

 flight:  wind, temperature and density.  Variations in wind direction and speed will cause both range and deflection errors.  Temperature and density variations will cause errors in range only.

3.
MISSION OF FA MET SECTIONS.  The artillery met sections has the capability to produce several 

types of met messages.  All messages can be produced during one atmospheric sounding, however, the Air

Weather Service and the Fallout messages require much more time to produce due to the altitude required to gather the data. These messages are:        

a. Computer Met Message.  The computer met message contains true values for wind direction and

speed, temperature and pressure.  The computer met message is sued with the TACFIRE and BCS,

and can not be used to solve the gunnert problem manually. The message is transmitted to the user by means of voice radio, RATT or TACFIRE message.  The MDS can use voice radio, RATT and can talk directly to TACFIRE by either digital wire or voice. The Rawinsonde System cannot talk to TACFIRE but uses voice radio and RATT as the primary means of transmission.

    b. Ballistic Met Message.  The ballistic met message contains ballistically weighted values for wind

direction and speed, temperature and density.  This message is used by fire direction personnel (FDC) in

manual computation of the gunnery problem and is rarely used in the U.S. forces since the appearance of computers.  However, this message is still used by NATO with the exception that TACFIRE message is a plain text message.

c. Air Weather Service Message.  The air weather service message is true wind direction and speed, 

temperature, relative humidity and pressure up to an altitude of 30,000 meters.  This message is sent to the Staff Weather Officer at S3, G3, etc. for their use in forecasting weather.  This message is distributed in

the same manner as the ballistic message.

d. Fallout Message.  The fallout message is true wind direction and speed only to an altitude of 30,000

meters.  This message is used by the chemical staff to determine downwind fallout predictions.  The fallout message is disseminated in the same manner as the computer message.

    e. Target Acquisition Message.  The target message is true wind direction and speed, temperature and humidity with the amount of cloud cover and refractive index.  This message is disseminated in the same manner as the computer message.

    f. Sound Ranging Message.  The sound ranging message is no longer used in the U.S. Forces but is required for NATO forces.

4. Met Data.  Met sections measure the temperature, relative, humidity, pressure and determine the wind

direction and speed.  These data are evaluated and encoded on messages or sent by TACFIRE or voice 

radio to the FDC for further dissemination to the using units.

a. As an artillery projectile travels through the atmosphere, it encounters drag or friction caused by the

 density of the air; in essence, it is slowed down by the air.  Density is the combination of the barometric pressure, temperature and the moisture content of air (humidity).  With a given set of firing data, the range will decrease as the density of the atmosphere increases and will increase as the density of the atmosphere decreases.

b. Artillery must also consider the wind and its effect on the projectile.  In the standard atmosphere, 

there are no wind effects considered.  Any wind measured by the artillery met sections is a deviation from standard and will cause a range error, deflection error, or both, and must therefore be

compensated for in computations.  For example, 20 knot tailwind on a 155 mm howitzer projectile firing at a range of 11,000 meters will cause the projectile to impact 218 meters beyond the intended target.  A 20 knot crosswind will cause the projectile to impact 123 meters to the right or left of the intended target.

c. The combined effect of wind, temperature and density has a great impact on the gunnery problem.  A 

combination of a 20 knot tailwind, temperature of 105 percent of standard and density of 95 percent of standard, would cause a projectile from a 155 mm howitzer firing charge 7 at a range of 11,000 meters to impact 477 meters beyond the intended target.  This example describes a ballistic met solution.  If a computer met was used, the results would be similar.

5. ORGANIZATION OF ARTILLERY METEOROLOGICAL SECTIONS.  The U.S. Army currently has two types of met systems.  The rawinsonde system (Figure 2-7) which is currently being phased out of

service, and the Meteorological Data System (MDS) (Figure 2-8) that is replacing the Rawinsonde system.
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Figure 2-7. Rawinsonde System.
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Figure 2-8. Meteorological Data System.




a. Units with the Rawinsonde system are organized as follows:

     (1) Heavy division - 1 section assigned to HHB Divarty

     (2) Light division - 1 section assigned to HHB Divarty

     (3) Separate FA Bde - 1 section assigned to HHB FA Bde

    b. The MDS equipped units are organized as follows:

 (1)
 Heavy division - 2 sections assigned to HHB Divarty

 (2)
 Separate FA Bde - 1 section assigned to HHB FA Bde

             (3) Originally the light divisions were scheduled to retain the Rawinsonde system until the Meteorological Measuring Set AN/TMQ-38 MMS was procured (projected for FY 92).  During Desert Shield/Storm some light units involved were issued the MDS and will retain the MDS until the MMS is issued.

    c. When the AN/TMQ-38 (MMS) is fully fielded, all active army met sections will receive the MMS.  As the MMS is issued to the active force, the MDS will be refurbished and reissued to the Reserve and National Guard met section.

6.MET SECTION PERSONNEL AND EQUIPMENT.  The manning structure and major equipment of the

three types of met sections are:

    a. Rawinsonde Equipped Sections.

         (1)  Personnel.            (2)  Equipment

               SFC 93F  1 ea       Rawin Set         1 ea

               SSG 93F  1 ea       2 ½ ton truck    3  ea

               SGT 93F  2 ea       HMMWV        1 ea

               SPC 93F  3 ea       ¾ ton trailer      2 ea

          PFC 93F 3 ea

                    Total 10

    b. MDS Equipped Sections (Heavy).

         (1)  Personnel.             (2)  Equipment

               SFC 93F  1 ea       MDS AN/TMQ-31     1 ea

               SSG 93F  1 ea       5 ton truck                  3 ea

               SGT 93F  2 ea       trailers                        3 ea

               SPC 93F  2 ea       HMMWV                   1 ea

         PFC 93F  2 ea

                        Total 8

    c. MMS (light)

         (1)  Personnel                (2)  Equipment

               SFC 93F  1 ea       MMS               1 ea

               SSG 93F  1 ea       HMMWV        3 ea

               SGT 93F  1 ea       ¾ trailers         3 ea

   SPC 93F  1 ea

   PFC 93F  2 ea

                       Total 6

7. EMPLOYMENT CONSIDERATIONS FOR ARTILLERY MET SECTIONS.  The artillery met sections support the entire battlefield area and work directly for the S3.  To be able to perform their mission, they must be employed where they can best support the FA assets. Local atmospheric conditions (especially winds), terrain (because of its atmospheric stability), and time, as well as logistical and security requirements, must be considered in the selection of a met section site.  One met section per corps will be located toward a division’s rear and designated to support the high altitude missions.  Disposition of the sections is approved by the corps artillery commander, on advice from the Staff Weather Officer, located at the corps artillery HQ.

    a. The S3, when deciding where best to place the met sections, should consider the following:

· Positioned where the prevailing winds will carry the balloon and radiosonde to sound the atmosphere through which the majority of the projectile trajectory’s will pass.

· Locations of user units i.e., FA Bn’s, Radar’s

· Requirement for fallout data

· Requirement for AWS met

· Locations of other met sections

· Prevailing winds

· Communications

· Location of supporting units

    b. The section should be located within a defended locality i.e., CP of an artillery unit.  This should not interfere with the requirement to provide support to user units.  The actual site chosen should meet the following requirements (the site chosen will be a compromise of these factors):
· Clear and level area to permit the assembly and launch of balloons

· No obstructions within a distance of 200 meters

· No objects on the horizon above 3 degrees

8. MDS ADDITIONAL CONSIDERATIONS.  The MDS has extra capabilities that allows the S3 to have a broader range of tactical employment with MDS.  These features are the remote launch capability and the mobile mode capability.

    a. Remote Launch Capability.  The MDS has the capability to use navigational aids (NAVAID) to track a balloon and determine wind speed and direction data.  This allows the section to launch a balloon at a different location from the actual equipment, and still determine wind speed and direction data.  The balloon and radiosonde can be launched up to 20 km from the met section site. The advantage of this technique is data can be obtained as close as possible to the actual trajectory of the projectiles.

     b. Mobile Mode Capability.  The MDS equipped section are able to release a balloon and by use of the same NAVAIDE as previously discussed, can redeploy and still receive data.  This is referred to as the mobile mode of operation.

9. VALIDITY OF ARTILLERY MET DATA.  The validity and accuracy of met data decreases with the passing of time due to the changing nature of weather.  Therefore, new met will be required at varying times.  Rawinsonde equipped sections are only capable of producing a met message no more frequently than every 2 hours. MDS equipped sections, however, can produce met every hour.  The only limiting factor is the time required to obtain the data due to the altitude of the flight.  It takes approximately 90 minutes to reach the maximum altitude required for air weather service or fallout messages.

    a. The time frame in which a met message remains valid depends on factors such as (Figure 2-9):

        (1) Atmospheric characteristics (changes due to passage of weather fronts etc.)

        (2) Periods of transition (change from day to night)

        (3) Terrain

     b. If a weather front is forecast to pass through an area, the met section will take a new sounding immediately after it has passed.  When the weather pattern is stable and is forecast to remain so, the time between message soundings may be extended i.e., the message data will remain valid for a longer period.

Soundings are required at intervals of less than 2 hours when a temperature change of 5 degrees celsius or

more occurs.  This type of change generally occurs from 1 ½ hours after sunrise through a 3 to 4 hour time

span due to the transition from night (cold) to day (warmer).

    c. Some general guidelines to be used when determining the need for new met data are:

        (1) Daytime schedules should anticipate the temperature changes as the atmosphere gains heat.  Stable temperatures are normal through the afternoon, thus allowing soundings to be less frequent.  Soundings can generally be made every 4 hours when the conditions stabilize.

        (2) Night-time schedules experience similar stabilization as the atmosphere reaches maximum cooling. Therefore, soundings can be taken at approximately 4 hour intervals.
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        (3) The onset of sunset and sunrise will result in a cooling and warming effect respectively. Schedules will normally have to be adjusted to 2 hour or less as the change occurs until weather stabilizes approximately 2 hour later.  After 2 hours, the temperature change will have decreased to less than 5 degrees celsius under normal conditions.

        (4) The tactical situation and the immediate needs of the FA must be the primary factors dictating the met data schedule.  Schedules must be coordinated by the Divarty S3 with all the met sections deployed in the division area.

    d. Not withstanding the previous considerations, the met sections can be required to sound the atmosphere every 2 hours. If more than 1 section is located in the division area, sounding times may be staggered between sections so that met data is always available to user units; the selection criteria as to

which section’s data should be used is:

(1) The best data is from a section located within 20 km of the projectiles trajectory midpoint and 

less than 2 hours old.

(2) The next choice is from the nearest section within 80 km and less than 2 hours old.

     (3) The least desirable is from a section within 20 km and over 2 hours old; a 4 hour old message 

may be used except during periods of transition or the passage of a front.

    e. The validity of met data will decrease as the user unit’s distance from the met section increases.  The

type of terrain around the met section will influence the distance the data will remain valid.  General rules 

relating to the type of terrain and the validity distance are as follows:

        (1) Level terrain - the area of validity is 20 km

        (2) Mountainous terrain - the area of validity is 10 km

   (3)  Large bodies of water - the area of validity is 15 km; large bodies of water such as coastal areas  or large internal lakes will effect the density due the moisture content of the atmosphere.

10. LOGISTICAL SUPPORT.  A minimum of 15 days of expendable MET supplies is carried as the basic load.  For planning purposes, the maximum anticipated number of soundings required per day is 18.  This would allow for a worst case weather situation.  A good working figure would be 6 to 8 soundings per day.  A 10% allowance should be allowed for faulty balloons and radiosondes.

11. MAINTENANCE CONCEPT.  The maintenance requirements for MDS common equipment (such as radios) will not differ with the met sections.  The basic concept of operator/unit level, direct support level and depot support level maintenance as used to support the met sections is as follows:

    a. Operator/Unit Level.  The maintenance crew member will perform various pre-flight, preventative and scheduled maintenance, i.e., visual inspections, servicing, replacement of limited life items, etc.  Unscheduled maintenance will include analyzing system malfunctions to the defective components, part, subassembly and replacing certain modules and parts.

b. Direct Support.  Provided by the organic direct support unit.

c. Depot Support.  Provided by Toby Hanna Depot and Sacramento Army Depot.
PART - D SUMMARY

All field artillery officers must have a thorough understanding of the special considerations and requirements for the employment of target acquisition assets, to include survey and meteorology. FA radars are the artillery’s primary source of targeting data and must be effectively employed in the DECIDE-DETECT-DELIVER targeting process.  Survey planning at all levels of command is critical to the effective employment of all field artillery assets.  Unless this planning is an integral element of the entire fire support planning process, the overall effectiveness of artillery to support the Maneuver Commander will be seriously degraded.  The correct employment and usage of the met sections is essential to ensure that timely and accurate met data is available whenever it is required.  With maximum met corrections of 4,700 meters in Southwest Asia and up to 500 meters in Fort Sill, OK.  Met data are a necessary part of accurate artillery 

fire.

LESSON 2

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct

answer for each item. When you complete the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion

involved.

1.
When TA assets are deployed with the Bn task force, the ____ __ is responsible for their employment.

A.
Bn FSO

B.
Bn S3

C.
Bn S2

D.
none of the above

2.
The standard survey composition of 3x8 FA unit’s is ________      ________________________________________________.

A.
a survey sect/plt HQ, 2 x PADS teams, and 1 x conventional survey team.

B.
a survey sect/plt HQ, 3 x PADS teams, and 1 x conventional survey team.

C.
a survey sect/plt HQ, 3 x PADS teams.

D.
none of the above.

3.
The Survey Planning and Coordination Element (SPCE) is normally located close to the ____________ CP.

A.
Division

B.
Divarty

C.
Battalion

D.
none of the above

4.
A PADS survey team maximum mission time is _____ hours.

A.
7

B.
5

C.
6

D.
8

5.
The heavy division has ____ MDS sections assigned to it.

A.
1

B.
2

C.
3

D.
none

6.
For planning purposes, the maximum anticipated number of MDS soundings required per day is 18.  A minimum of _____ days of expendable supplies is carried as the basic load.

A.
10

B.
15

C.
30

D.
5

7.
TABs are organic to heavy and __________ division only.

A.
light

B.
reinforced

C.
mechanized

D.
motorized

8.
TAB headquarters platoon consists of a battery HQ, a communication section and a ________ section.

A.
survey

B.
maintenance

C.
MET

D.
radar

9.
The MET section of a TA platoon of a separate brigade is equipped with the AN/GMD-1 rawinsonde system or ____________ meteorological data system (MDS).

A.
AN/TMQ-31

B.
AN/TPQ-36

C.
AN/TMQ-37

D.
AN/TPQ-31

10.
Platoon headquarters section is required to plan and coordinate survey operation in the brigade area and to direct target processing functions for the artillery

     ___________.       

A.
division

B.
brigade

C.
battalion

D.
battery

11.
Field Artillery TA assets organic to the light division consist of ______ AN/TPQ-36 radars.

A.
1

B.
3

C.
5

D.
7

12.
The ___________ aided by the counterfire officer, has staff responsibility for the engagement of division TA assets in a light infantry, air assault and airborne divisions.

A.
Divarty S2

B.
Brigade S2/S3

C.
Divarty S2/S3

D.
Brigade S2

13.
The divarty counterfire team is formed by combining the CTAD target processing section and the ___________ order-of-battle section.

A.
brigade

B.
battalion

C.
battery

D.
divarty

14.
A field artillery brigade may be assigned the mission of _______ support or general support reinforcing to the light division.

A.
direct

B.
reinforcing

C.
general

D.
operational

15.
The _________ commander initiates the requirements for survey planning when he issues guidance to the FSCOORD or artillery commander.

A.
brigade

B.
maneuver

C.
division

D.
battalion

LESSON 2

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item Correct Answer and Feedback
1.
A.  Bn FSO.

When TA assets are deployed with the Bn task force, the Bn FSO is responsible for their employment.  

2.
A.  survey sect/plt HQ, 2 x PADS teams, and 1 x conventional survey team.

The standard survey composition of FA unit’s is a survey sect/plt HQ, 2 x PADS teams and 1 x conventional survey team. 

3.
B.  Divarty.

The Survey Planning and Coordination Element (SPCE) is normally located close to the Divarty CP.  (para  3)

4.
A.  7.

A PADS survey team maximum mission time is 7 hours ( para 5b(2))

5.
B.  2.

The heavy division has 2 MDS sections assigned to it (para 6b(1))

6.
B.  15.

For planning purposes, the maximum anticipated number of MDS soundings required per day is 18.  A minimum of 15 days of expendable supplies is carried as the basic load. (para 10)

7.
D.  motorized

With the implementation of the L-series tables of organization and equipment (TOEs), TABs are organic to heavy and motorized divisions only.  (para 1a)

8.
B.  maintenance

Headquarter platoon.  The HQ platoon consists of a battery HQ, a maintenance section and a  communication section. (para 1a.1)

9.
A.  AN/TMQ-31

The MET section is equipped with the AN/GMD-1 rawinsonde system or AN/TMQ-31 meteorological data system. (para 2b.3)

10.
C.  Battalion

Platoon headquarters section is required to plan and coordinate survey operations in the brigade area and to direct target processing functions for the artillery battalion. (para 2b.1)

11.
B.  3

FA TA assets organic to the light divisions (Figure 2-2) consist of 3 AN/TPQ-36 radars.(para  3)

12.
A.  Divarty S2                    

The Divarty S2 aided by the counterfire officer has staff responsibility for the employment of division TA assets in a light infantry, air assault and airborne divisions.  (para 6a)

13.
D.  Divarty

The Divarty counterfire team is formed by combining the CTAD target processing section and the Divarty order-of-battle section. (para 8)

14.
C.  General

A field artillery brigade may be assigned the mission of general support or general support reinforcing

to the light division (para 9)

15.
B.  Maneuver

The maneuver commander initiates the requirements for survey planning when he issues guidance to 

the FSCOORD or artillery commander (para  2)
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