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Multiple-Launch Rocket System (MLRS).

quirements, because it does not involve pene-
trating enemy airspace.9

Standoff Air Attack of Division Columns
(at 30 to 80 km)

This package uses TACAIR with stand-off
weapons to destroy enemy divisions on the
road when they leave their assembly areas. The
F-16 platform attacks with a Modular Stand-
Off Weapon (MSOW) that flies a distance of
25 to 50 kilometers and then dispenses smart
submunitions against targeted columns of ve-
hicles within the division that is moving.

Whe general requirements for C’ and logistics support are
understood, without being specifically called out, for this and
all other operational concepts and packages.

The situation assessment capability to track
follow-on divisions, as described above, is es-
sential. With it, NATO forces can attack just
the combat divisions and not the total vehicle
traffic in the Warsaw Pact rear. The output
of the situation assessment process is provided
to the air command and control element, which
assigns aircraft to attack the division when it
makes its move forward. Joint STARS pro-
vides target location data by tracking columns
of vehicles out of the assembly area and down
their routes. The attack F-16s penetrate in a
less well-defended area near the target area,
and fly to a launch point within range of the
target area. Meanwhile, because the targets
move while the aircraft are flying, target loca-
tion updates are provided to the aircraft in
flight just prior to weapons release. Joint
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STARS transmits this data to Weapons Inter-
face Units (WIUs) on the attack aircraft via
signals encoded in the radar beam, providing
highly jam-resistant data links to the F-16s
over enemy territory. The target updates are
fed into the weapons by the aircraft fire con-
trol systems, and the MSOWs are launched
from the F-16s.

In order for this package to be effective, the
penetrating aircraft need support.10 This Sup-
pression of Enemy Air Defenses (SE AD) could
be provided by PLSS and ATACMS.11 PLSS
would target air defense radars and provide

‘“Penetration support such as escort fighters and electronic
warfare aircraft are also needed.

“This  was the subject of Initiative 15 in the “Memorandum
of Agreement on U.S. Army -U.S. Air Force Joint Force Devel-
opment Process” between the Chiefs of Staff of the Army and
Air Force signed May 22, 1984.

data to the MLRS units that fire ATACMS
missiles. Joint STARS and ASARS may also
be capable of targeting elements of air defense
units (ADUs).

Missile Attack of Division Columns
(at 30 to 80 km)

This package uses ground-launched missiles
to attack the same targets with the same ob-
jective as that of the previous package. The
weapon system is the Army Tactical Missile
System (ATACMS), which is launched from
standard MLRS launchers. This package em-
bodies an operational capability generally sim-
ilar to the Assault Breaker technology dem-
onstration program of DARPA, and is its
closest descendant.
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The operational concept again follows the
U.S. Army “decide, detect, deliver” approach
for deep attack. The situation assessment ca-
pability detects, locates, and tracks follow-on
divisions, and the corps Fire Support Element
(which controls the attack) allocates launchers
to this mission and determines engagement
zones in which to engage columns of vehicles.
Joint STARS supports attack planning and
control by tracking vehicle columns departing
the assembly area, forecasting times and loca-
tions at which they can be engaged, and pro-
viding missile-launching batteries with last-
minute confirmation that targeted columns are
entering planned engagement zones. Joint
STARS data is passed to the MLRS launchers
via AFATDS, allowing updates of engagement
time and place just prior to launch. When the
missile arrives at the target, it dispenses ei-
ther smart anti-armor submunitions (Skeet or
TGSM), or cluster munitions with capability

against trucks and light armor (Dual Purpose
Improved Cluster Munitions--DPICM), or
both, also depending on detailed munitions ef-
fectiveness. As with the artillery package, no
special support is needed by this package.

Air Attack of Chokepoints and Halted
Units (at 80 to 150 km)

This package attacks follow-on divisions as
they move on roads toward their concentra-
tion areas (division assembly areas). The at-
tack is conducted in two phases. First, a
chokepoint is created along a division’s route
by dropping a bridge just before the division
column arrives. Second, after a period of time
sufficient to let enough of the division arrive
at the chokepoint and halt there, the result-
ing bunches of stationary vehicles are attacked
by tactical aircraft using short stand-off
weapons.
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F-15E carrying a laser-guided bomb.

The situation assessment capability to de-
tect, locate, and track follow-on divisions is
again necessary to identify target divisions and
likely attack times and places. Once these tar-
gets are chosen by the air command and con-
trol elements, the two phases of the attack are
planned and coordinated. One or two F-15Es
attack the target bridge by delivering one or
two GBU-15 Glide Bomb Units, which can be
guided with sufficient accuracy to drop the
bridge.” After the bridge is dropped, the area
behind it is kept under surveillance by ASARS
to observe the arrival and buildup of elements
of the division. This information is passed to
the Ground Attack Control Center (GACC),
which controls the subsequent attack. When
the GACC determines that targets are (or will
be) there, F-16s in a strike package are given
the target locations and scrambled or assem-
bled to make the attack. This package pene-
trates with its escort and other support, and
flies to a point some distance from the halted
division in order to launch MSOWs. This avoids
facing the division’s air defenses, which are
likely to be expecting attack (because the bridge
attack can be interpreted as tactical warning).

“The target division has not arrived yet; the air defenses at
the bridge, then, are not likely to be heavy.

The F-16s launch their weapons, which fly
to designated target points and dispense a mix
of APAM munitions and mines to both dam-
age and disrupt the halted division. 13 Because
the targets are relatively dense vehicle clusters,
and the personnel may not be in protective ve-
hicles, APAM munitions are likely to cause
more damage to the division’s fighting power
than anti-armor munitions would; mines will
then make more remote the possibility of re-
covering from the attack.

Cruise Missile Attack of the Deep Rail
Network (at 350 to 800 km)

This package provides a capability to attack
the rail network across eastern Europe, in or-
der to delay the movement of Soviet divisions
through this area. It does not use the same type
of situation assessment capability as the other
packages. The platform is a long-range bomb-
er, the B-52, based in the CONUS. Over NATO
territory, these aircraft launch long-range
cruise missiles which conduct the actual at-
tack. A B-52 can carry about 20 such weapons.

‘Whe targets are not moving; no target location update, then,
is necessary.
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.
Once launched, these missiles navigate au-

tonomously (using GPS or some other system)
to the vicinity of the chosen rail line. Upon en-
countering the rail at the designated location,
the weapon dispenses mines which embed
themselves in the rail bed. These mines acti-
vate after a preprogrammed delay, and then
attack a passing train. This attack will blow
a hole in the rail bed and derail the train. Clear-
ing the area and repairing the track will take
18 to 24 hours.

Because the bombers do not penetrate enemy
airspace, no special support is needed for this
package.

Photo credit U.S. Department of Defense

B-52 bomber launching a cruise missile.

FLEXIBILITY OF SYSTEMS FOR FOFA OPERATIONS

The set of capability packages summarized
in table 12-1 is just a small portion of the total
set of packages for FOFA listed in appendix
12-A. This longer list is itself not exhaustive;
it gives only one package for each operational
concept listed.

Appendix 12-B contains a table of the con-
tributions of systems across the full range of
operational concepts outlined in appendix 12-
A. These systems are grouped into the same
four functional areas14 used in presenting the
capability packages:

1. reconnaissance, surveillance, and situa-
tion assessment;

2. target acquisition and attack control;
3. platform; and
4. weapon.

Each system is considered for each opera-
tional concept, and its capability rated as
“full, “ “limited,” or none for the given func-
tion. This illustrates the flexibility of systems
for FOFA operations, by showing the ways in
which a given system can contribute to a num-

14 The “support” category is not considered here.

ber of capability packages. Further, it indicates
how fallback capabilities may exist in particu-
lar areas (e.g., targeting moving columns) if
specific systems cannot fulfill the needs of a
given operational approach. For systems cur-
rently in development, these ratings presume
that the system is procured and deployed with
the capabilities presently specified.

The suite of sensor and fusion systems for
reconnaissance, surveillance, and situation
assessment for attack of moving combat units
offers full capability to implement all concepts
for attacks within about 150 kilometers of the
FLOT. This suite–which includes GR/CS,
TRS, ASARS, Joint STARS, and the JTF sys-
tems–gives the operational commander great
flexibility to use any concept that fits the tac-
tical situation and can be implemented with
available platforms and weapons. Attacks
deeper than this will need other assets for sit-
uation assessment, and on-board systems for
target acquisition.

RPV and UAV systems can provide full or
limited support to situation assessment for all
of the attack concepts out to about 150 kilom-
eters beyond the FLOT. These systems also
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provide great flexibility, although capability
is limited by the lack of wide area coverage.

Joint STARS and ASARS provide full or
limited capability for target acquisition for all
attack concepts within about 150 kilometers
of the FLOT. These systems are also comple-
mentary, each providing a fallback capability
for the other. A mixed deployment of both sys-
tems would provide a commander with great
flexibility in conducting attacks with available
weapons, and being able to target these weap-
ons effectively. With WIUs, attacking aircraft
or missiles could receive target data updates
directly from Joint STARS, or indirectly from
the systems, via the Weapon Data Link of
Joint STARS. This would provide limited or
full capability for target data communications
for nearly all attack concepts using Joint
STARS target acquisition and would provide
substantial flexibility for the attack control
function.

Tactical aircraft such as the F-16, F-15E, F-
111, and Tornado provide great flexibility for
attack concepts within their mission ranges,
which extend to about 150 kilometers beyond
the FLOT for the F-16 and up to 350 kilome-
ters for the other aircraft.

The MLRS platform also provides substan-
tial flexibility to about 150 kilometers, consid-
ering its capability to launch either the cur-
rent artillery rocket or ATACMS rockets.

An air-launched stand-off weapon such as
the MSOW and a ground-launched weapon
such as ATACMS together provide excellent
flexibility as well as a capability to execute
nearly any attack concept within about 150
kilometers of the FLOT.

A mix of smart anti-armor munitions (e.g.,
TGSM or Skeet) and APAM munitions also
provides flexibility in attacking effectively the
full spectrum of targets in this range. Mines
can provide a flexible supplement to other mu-
nitions. They can contribute limited capabil-
ity across nearly the full range of operational
concepts, but provide full capability in only
one concept.

Weapons such as the MLRS/TGW, GBU-15,
and AGM-130B can provide important capa-
bilities, but only in one or a few concepts each.
These weapons do not individually provide
flexibility to the commander, although they
may contribute to his flexibility in combina-
tion with other weapons.



Appendix 12-A

Summary of Packages for Attacks
of Follow-On Forces

The table below provides a summary of capability packages for attack of follow-on forces. Oper-
ational concepts are listed in the first column, and the remaining columns list systems that could
perform the various key functions: reconnaissance, surveillance, and situation assessment; target
acquisition and attack control; weapons platform; weapon; and necessary support (primarily for
penetration of hostile airspace). These operational concepts have all been identified by OTA as be-
ing under consideration by the U.S. or  Allied military and appear to be technically feasible, but
they do not necessarily represent  an exhaustive set of operational concepts for FOFA. Similarly,
the packages (and systems  chosen for the packages) are meant to be illustrative, and do not repre-
sent a complete list of systems or packages for FOFA.

Many systems names and acronyms are necessary for this table; they are defined in the Glos-
sary at the end of this volume. Specific notes are given at the end of the table.

OPERATIONAL
CONCEPT

DIRECT AIR ATTACK
REGIMENTAL COLSa

5-30 KM

STANDOFF AIR ATKC

REGIMENTAL COLS
5-30 KM

MISSILE ATTACK
REGIMENTAL COLS
5-30 KM

ARTILLERY ATTACK
REGIMENTAL COLS
5-30 KM

RECONNAISSANCE , TGT ACQ &
SURVEILLANCE & ATTACK

SITUATION ASSMNT CONTROL

GR/CS+TRS LANTIRN
+ASARS+J( S ) TARSb +GACC
+ENSCE

JS(TA)RSd

SAME +GACC

GR/CS+TRS JS (TA) RS
+ASARS+J(S)TARS +AFATDS
+ASAS

AQUILA
SAME +AFATDS

PLATFORM WEAPON SUPPORT

PLSS
F-16 SFW +MLRS

+F- 4G

MSOW
F-16 +SKEET/TGSM e ---

ATACMS
MLRS +SKEET/TGSM ---

MLRS MLRS/TGW
+8 - INCH +SADARM ---

199
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OPERATIONAL
CONCEPT

DIRECT AIR ATTACK
DIVISION COLUMNSa

30-80 KM

STANDOFF AIR ATK
DIVISION COLUMNS
30-80 KM

MISSILE ATTACK
DIVISION COLUMNS
30-80 KM

DIRECT AIR ATTACK
REGT ASSY AREAS
30-80 KM

STANDOFF AIR ATK
REGT ASSY AREAS
30-80 KM

MISSILE ATTACK
REGT ASSY AREAS
30-80 KM

DIRECT AIR ATK
MOVING COLUMNS
80-150 KM

STANDOFF AIR ATK
MOVING COLUMNS
80-150 KM

MISSILE ATTACK
MOVING COLUMNS
80-150 KM

AIR ATTACK
DIV ASSY AREAS
80-150 KM

MISSILE ATTACK
DIV ASSY AREAS
80-150 KM

RECONNAISSANCE, TGT ACQ &
SURVEILLANCE & ATTACK
SITUATION ASSMNT CONTROL

GR/CS+TRS LANTIRN
+ASARS+J(S)TARS +GACC
+ENSCE

JS(TA)RS
SAME +WIU

GR/CS+TRS JS(TA)RS
+ASARS+J(S)TARS +AFATDS
+ASAS

GR/CS+TRS ASARS
+ASARS+J(S)TARS +WIU
+ENSCE

IEW UAV
SAME +FTI/E-Of

+GACC

GR/CS+TRS IEW UAV
+ASARS+J(S)TARS +FTI/E-O
+ASAS +AFATDS

GR/CS+TRS
+ASARS+J(S)TARS LANTIRN
+ENSCE

JS(TA)RS
SAME +WIU

GR/CS+TRS JS(TA)RS
+ASARS+J(S)TARS +WIU
+ASAS

GR/CS+TRS
+ASARS+J(S)TARS ASARS
+ENSCE

GR/CS+TRS IEW UAV
+ASARS+J(S)TARS +FTI/E-O
+ASAS

PLATFORM WEAPON SUPPORT

F-16

F-16

MLRS

F-16

F-16

MLRS

F-16

F-16

MLRS

F-16

MLRS

SFW

MSOW
+SKEET/TGSM
+CEB

ATACMS
+SKEET/TGSM
+DPICM

TMD
+CEB

MSOW
+CEB

ATACMS
+DPICM

SFW

MSOW
+CEB

ATACMS
+DPICM

MSOW
+CEB

ATACMS
+DPICM

PLSS
+ATACMS
+F-4G/F-15

PLSS
+ATACMS

---

PLSS
+ATACMS
+F-4G/F-15

PLSS
+ATACMS

- - -

PLSS
+ATACMS
+F-4G/F-15

PLSS
+ATACMS

---

PLSS
+ATACMS

---
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OPERATIONAL
CONCEPT

AIR ATTACK
CHOKPT+HLTD UNITg

80-150 KM

JOINT ATTACK
CHOKPT+HLTD UNIT
80-150 KM

AIR ATTACK
COMMAND POSTS
80-150 KM

MISSILE ATTACK
COMMAND POSTS
80-150 KM

RECONNAISSANCE, TGT ACQ &
SURVEILLANCE & ATTACK

SITUATION ASSMNT CONTROL

GR/CS+TRS ASARS
+ASARS+J(S)TARS +GACC
+ENSCE

GR/CS+TRS IEW UAV
+ASARS+J(S)TARS +FTI/E-O
+ASAS +AFATDS

GR/CS+TRS
+ASARS+J(S)TARS ASARS
+ENSCE

GR/CS+TRS IEW UAV
+ASARS+J(S)TARS +FTI/E-O
+ASAS

AIR ATTACK
UNITS ON ROADS
150-350 KM

CRUISE MISSILE ATK
UNITS ON ROADS
150-350 KM

ACTIVITY CUE
LANTIRN

--(ON WPN)

CRUISE MISSILE ATK ACTIVITY CUE
RAIL NETWORK --(ON WPN)
350-800 KM

CRUISE MISSILE ATK PEACETIME INTEL
RIVER BRIDGES (COORDINATES) --(ON WPN)
350-800 KM

CRUISE MISSILE ATK ACTIVITY CUE
UNITS ON RAILS --(ON WPN)
350-800 KM

PLATFORM WEAPON SUPPORT

F-15E
+F-16

F-15E
+MLRS

F-16

MLRS

F-15E
F-ill
TORNADO

B-52

B-52

B-52

B-52

GBU-15 PLSS
+MSOW +ATACMS
+CEB/MINES

GBU-15
+ATACMS ---
+DPICM

MSOW PLSS
+APAM/CBU +ATACMS

ATACMS
+M-74 ---

AGM-130B
+CEB

PLSS
+F-15

CALCM-Xh

+AUTO TGT ---
+CEB

CALCM-X
+GPS/TERCOM ---
+RAIL MINESi

CALCM-X
+GPS/LADAR ---
+WDU-25B

CALCM-X
+AUTO TGT ---
+CEB

71-.?85 () - 87 - g
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Notes :
a )

b)
c)

d)

e)

f)

g)

h)

i)

REGIMENTAL COLUMNS and DIVISION COLUMNS are targets for attack when they
a r e  m o v i n g  o n  r o a d s  a f t e r  e x i t i n g  a s s e m b l y  a r e a s .
J ( S ) T A R S  d e n o t e s  t h e  M T I  s u r v e i l l a n c e  c a p a b i l i t y  o f  J o i n t  S T A R S .
STANDOFF AIR ATK denotes  a ir  at tack  f rom standof f  o f  25-50  km, using a
weapon such as the MSOW (Modular Standoff Weapon) now under study in
NATO. This weapon would employ a dispenser and either anti-armor or APAM
submunitions.
JS(TA)RS denotes the target acquisition and attack control capabilities
of Joint STARS.
SKEET/TGSM denotes the use of either sensor-fuzed weapon or terminally-
guided submunition technology, or both, for anti-armor munitions.
FTI/E-O for the IEW UAV denotes a target acquisition package on the IEW
UAV using either radar or electro-optical sensors, or both.
CHOKPT+HLTD UNIT is a target in the concept where a chokepoint is created
by attack (e.g. dropping a bridge) just prior to the arrival of an enemy
unit, which, when halted behind the chokepoint, is then itself attacked.
CALCM-X denotes a conventionally-armed air launched cruise missile,
possibly ALCM-B retired from SIOP duty and modified to have less range
with more payload. For attack of units on trains, this weapon would have
automatic target recognition (AUTO TGT) ; for bridge attack a laser radar
(LADAR) and the BULLPUP warhead (WDU-25B) would be used.
RAIL MINE denotes a mine to damage track and derail moving trains,
possibly based on a modified anti-bunker munition and a Mk-75 fuze.

SOURCE: Office of Technology Assessment, 1987.



Appendix 12-B

Flexibility and Application of Systems
for Attacks of Follow-On Forces

The following table indicates the application of systems to the functions of FOFA operations
outlined in chapters 6 and 12. The range of applicability illustrates the flexibility of these systems,
in being able to support several different operational concepts for attacks of follow-on forces.

Many system names and acronyms are necessary for this table—they are defined in the Glos-
sary at the end of this volume.

LEGEND :

FULL Full operational capability (expected) for specified function .

Limited Limited or partial operational capability (expected) for specified
function .

. . No operational capability ( expected) , or not applicable , for
specified function.

SOURCE : Office of Technology Assessment, 1987, [based on information supplied by sources cited in the full document].
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5-30 KM ATTACKS OPERATIONAL CONCEPTS
1 DIRECT AIR ATTACKS OF REGIMENT COLUMNS*
2 STANDOFF AIR ATTACKS OF REGIMENT COLUMNS*
3 MISSILE ATTACKS OF REGIMENT COLUMNS*
4 ARTILLERY ATTACK OF REGIMENT COLUMNS*

OPERATIONAL CONCEPTS
RS/SA SYSTEM
GR/CS
TRS
ASARS
J(S)TARS
ENSCE
ASAS
AQUILA
IEW UAV/FTI-EO
ACTIVITY CUE
PEACETIME INTEL

TA/AC SYSTEM
LANTIRN
JS(TA)RS
AQUILA
IEW UAV/FTI-EO
ASARS
WIU
GACC
AFATDS

PLATFORM
MLRS
8-INCH
F-16
F-15E
F-111
TORNADO
B-52

WEAPON
SFW
MSOW
ATACMS
MLRS/TGW
GBU-15
AGM-130B
CALCM-X
TGSM/SKEET/SADARM
CEB/DPICM
MINES

~
FULL
FULL
FULL
FULL
FULL

- -

- L i m i t e d
L i m i t e d

- -
- -

FULL
L i m i t e d
L i m i t e d

.-

L i m i t e d
L i m i t e d

FULL
- -

- -
- -

FULL
FULL

FULL
FULL

- -

FULL
L i m i t e d

- -

--
Limited

--
--

FULL
--
--

~
FULL
FULL
FULL
FULL
FULL

- -

L i m i t e d

L i m i t e d
- -
- -

- -

FULL
L i m i t e d

- -

L i m i t e d
FULL
FULL

- -

- -
- -

FULL
FULL

FULL
L i m i t e d

- -

--
FULL

--
--
--

Limited
--

FULL
Limited
Limited

‘1

FULL
FULL
FULL
FULL

- -

FULL

L i m i t e d
L i m i t e d

- -
- -

- -

FULL
FULL

- -

L i m i t e d
FULL

- -

FULL

FULL
- -

- -
- -
- -

-.
- -

--
--

FULL
--
--
.-
--

FULL
Limited
Limited

4
FULL
FULL
FULL
FULL

- -

FULL

L i m i t e d
L i m i t e d

- -
- -

- -

L i m i t e d
FULL

- -

L i m i t e d
- -
- -

FULL

FULL
FULL

- -
- -
- -

- -
- -

--
--
--

FULL
--
--
--

FULL
Limited
Limited

*Regiment is attacked when it is moving forward after exiting final assembly
area. Individual targets are battalion-sized columns within the regiment.
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30-80 KM ATTACKS OPERATIONAL CONCEPTS
5 DIRECT AIR ATTACKS OF DIVISION COLUMNS*
6 STANDOFF AIR ATTACKS OF DIVISION COLUMNS*
7 MISSILE ATTACKS OF DIVISION COLUMNS*
8 DIRECT AIR ATTACKS OF REGIMENT ASSEMBLY AREAS
9 STANDOFF AIR ATTACKS OF REGIMENT ASSEMBLY AREAS
10 MISSILE ATTACKS OF REGIMENT ASSEMBLY AREAS

*Division is attacked when it is moving forward after exiting assembly area,
Individual targets are battalion-sized columns within the division.

OPERATIONAL CONCEPTS
RS/SA SYSTEM
GR/CS
TRS
ASARS
J(S)TARS
ENSCE
ASAS
AQUILA
IEW UAV/FTI-EO
ACTIVITY CUE
PEACETIME INTEL

TA\AC SYSTEM
LANTIRN
JS(TA)RS
AQUILA
IEW UAV/FTI-EO
ASARS
WIU
GACC
AFATDS

PLATFORM
MLRS
8-INCH
F-16
F-15E
F-111
TORNADO
B-52

WEAPON
SFW
MSOW
ATACMS
MLRS/TGW
GBU-15
AGM-130B
CALCM-X
TGSM/SKEET/SADARM
CEB/DPICM
MINES

5

FULL
FULL
FULL
FULL
FULL
--
.-

Limited
--
--

FULL
Limited

--
--

Limited
Limited

FULL
--

--
--

FULL
FULL
FULL
FULL
--

FULL
Limited

--
--

Limited
--
--

FULL
Limited
Limited

6

FULL
FULL
FULL
FULL
FULL
--
--

Limited
--
--

--
FULL
--
--

Limited
FULL

Limited
--

--
--

FULL
FULL
FULL

Limited
--

--
FULL
--
--
--

Limited
--

FULL
FULL

Limited

7
FULL
FULL
FULL
FULL
--

FULL
--

Limited
--
--

--
FULL
--
--

Limited
FULL
--

FULL

FULL
--
--
--
--
--
--

--
--

FULL
--
--
--
--

FULL
FULL

Limited

8
FULL
FULL
FULL
FULL
FULL
--
--

Limited
--
--

FULL
Limited

--

Limited
FULL
FULL
FULL
--

--
--

FULL
FULL
FULL
FULL
--

FULL
Limited

--
--

Limited
--
--
--

Limited
Limited

9

FULL
FULL
FULL
FULL
FULL

--

Limited
--
--

Limited
--

FULL
FULL
FULL
FULL
--

--
--

FULL
FULL
FULL

Limited
--

--

FULL
--
--
--

Limited

--

FULL
Limited

10

FULL
FULL
FULL
FULL
-.

FULL

Limited

Limited
-.

FULL
FULL
FULL
--

FULL

FULL
--

--

--

FULL

--

--

FULL
Limited
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80-150 KM ATTACKS OPERATIONAL CONCEPTS
11 DIRECT AIR ATTACKS OF DIVISION COLUMNS*
12 STANDOFF AIR ATTACKS OF DIVISION COLUMNS*
13 MISSILE ATTACKS OF DIVISION COLUMNS*
14 AIR ATTACKS OF DIVISION ASSEMBLY AREAS
15 MISSILE ATTACKS OF DIVISION ASSEMBLY AREAS

*Division is attacked when it is moving towards its assembly area. Individual
targets are battalion-sized columns within the division.

OPERATIONAL CONCEPTS
RS/SA SYSTEM
GR/CS
TRS
ASARS
J(S)TARS
ENSCE
ASAS
AQUILA
IEW UAV/FTI-EO
ACTIVITY CUE
PEACETIME INTEL

TA/AC SYSTEM
LANTIRN
JS(TA)RS
AQUILA
IEW UAV/FTI-EO
ASARS
WIU
GACC
AFATDS

PLATFORM
MLRS
8-INCH
F-16
F-15E
F-Ill
TORNADO
B-52

WEAPON
SFW
MSOW
ATACMS
MLRS/TGW
GBU-15
AGM-130B
CALCM-X
TGSM/SKEET/SADARM
CEB/DPICM
MINES

11
FULL
FULL
FULL
FULL
FULL

- -
- -

L i m i t e d
- -
- -
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80-150 KM ATTACKS
(CONTINUED ) 16

17
18
19

*A chokepoint is created
arrival of an enemy unit.

RS/SA SYSTEM
GR/CS
TRS
ASARS
J(S)TARS
ENSCE
ASAS
AQUILA
IEW UAV/FTI-EO
ACTIVITY CUE
PEACETIME INTEL

TA/AC SYSTEM
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MLRS/TGW
GBU-15
AGM-130B
CALCM-X
TGSM/SKEET/SADARM
CEB/DPICM
MINES

OPERATIONAL CONCEPTS
AIR ATTACK OF CHOKEPOINTS AND HALTED UNITS*
JOINT ATTACK OF CHOKEPOINTS AND HALTED UNITS*
AIR ATTACK OF COMMAND POSTS
MISSILE ATTACK OF COMMAND POSTS
by attack (e.g. dropping a bridge) just prior to the

Resulting bunches of halted vehicles are attacked.
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150-350 KM ATTACKS OPERATIONAL CONCEPTS
20 AIR ATTACKS OF UNITS ON ROADS
21 CRUISE MISSILE ATTACKS

350-800 KM ATTACKS OPERATIONAL CONCEPTS
22 CRUISE MISSILE ATTACKS
23 CRUISE MISSILE ATTACKS
24 CRUISE MISSILE ATTACKS

OPERATIONAL CONCEPTS
20 21 22

OF

OF
OF
OF

UNITS ON ROADS
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RIVER
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BRIDGES
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Chapter 13

Summary of Recent Studies
of Follow-On Forces Attack

Several recent studies have considered the
broad technical, operational, and cost issues
involved in attack of follow-on forces. These
studies, summarized below, have provided es-
sential background to this OTA assessment.1

Some studies have attempted to analyze the
effects of military improvements on a possi-
ble conventional conflict in Europe; these have
been of particular interest to OTA.

Several conclusions about FOFA are com-
mon to most or all of these previous studies:

Current NATO conventional defense ca-
pabilities are not adequate.
Improving capabilities for FOFA would
make an important and substantial con-
tribution to NATO conventional defense
and to deterrence.
Improved FOFA should be based on at-
tack capabilities by both aircraft and
ground-launched missiles. No study has
argued for a “pure” ground- or air-based
capability.
Improvements in FOFA capabilities
should be deployed throughout the Cen-
tral Region. Improvements in the U.S. sec-
tor, if not reflected in related improve-
ments for the other corps defending the
Central Region, would not provide suffi-
cient enhancement to NATO’s capa-
bilities.
Critical technologies for improved FOFA
are anti-armor munitions and stand-off
target acquisition sensors. Of particular
importance in the munitions area are sen-
sor technology to guide munitions against
individual vehicles, and improved lethal-
ity against armored vehicles. A stand-off
sensor which several studies consider es-
sential is the U.S. Joint Surveillance Tar-

‘Earlier studies were reviewed by the Institute for Defense
Analyses in a 1983 review summarized at the end of this chapter.

●

●

●

get Attack Radar System (Joint STARS),
which is being developed to provide wide
area surveillance and attack control capa-
bilities against moving vehicles. Remotely
piloted vehicle (RPV)-based sensors are
also mentioned in several studies as ca-
pable of providing important capabilities.
With improved sensors and munitions,
one approach to FOFA, preferred by
nearly all the studies, is to attack enemy
combat units after they have left assem-
bly areas and are moving byroad toward
the Forward Line of Own Troops (FLOT).2

Another related approach is to block
chokepoints such as river bridges just be-
fore moving units would use them, and
then attack the halted units. A third ap-
proach advocated by some studies is to
create a barrier in the enemy rear by drop-
ping the bridges across a major river line
such as the Elbe-Vltava or the Oder-
Neisse. Other approaches seen as less at-
tractive include: attack of roads to delay
movement, attack of enemy command
posts to disrupt operations, and attack of
logistics.
Nearly all of the studies conclude that at-
tacks of follow-on forces less than 100 to
150 kilometers from the FLOT should be
emphasized. This includes attacks of
follow-on regiments and divisions moving
forward from assembly areas. Attacks
within this range will have the most im-
mediate effect on the ability of NATO’s
front line forces to maintain a successful
defense.
Before enemy combat units can be at-
tacked, they must be located by a situa-
tion assessment process that uses sensor
data of many different types. This proc-

‘Division assembly areas are expected to be located at depths
of 70 to 150 kilometers, and regiment assembly areas at 30 to
70 kilometers.
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ess operates on a time scale of several
hours. The enemy units must be kept un-
der surveillance until subsequent attacks
can be made. To attack moving combat
units, the attacking forces need target
location and prediction information within
minutes before the attack. Command and
control centers must be capable of per-
forming both these situation assessment
and attack control functions.

Some divergent views emerge in these
studies:

● One study argues against deep attack,
which is interpreted to mean beyond ar-
tillery range. Attack of follow-on regi-

ments would fall within this range, and
would be supported.

● Another study supports for very deep at-
tack, using conventionally armed cruise
missiles launched from B-52s over NATO
airspace. This approach would attempt to
slow the Soviet reinforcement of Warsaw
Pact forces. The resulting capability
would be useful only if there was not a long
mobilization prior to war, and thus is seen
as serving as a deterrent to a short-
mobilization attack.

The individual studies reviewed by  OTA are
summarized below.

INSTITUTE FOR DEFENSE ANALYSES FOFA STUDY

The Institute for Defense Analyses (IDA)
recently completed an extensive study of
FOFA for the Office of the Secretary of De-
fense.3 The purpose of the project was ‘to pro-
vide an integrated conceptual structure for
assessing NATO’s defense requirements and
the detailed technical/cost information neces-
sary for organizing and managing Department
of Defense (DoD)-wide efforts to create an ef-
fective follow-on force attack capability.”4 The
analysis considered weapon effects as well as
unit-level operations (e.g., a tactical fighter
wing attacking an enemy division), and used
a full theater-level simulation (IDA’s TAC-
WAR model).

IDA finds that “The FOFA concept is tech-
nically feasible and potentially operational
within the 1990s,”5 with a mix of sensor and
weapons systems allowing considerable flexi-
bility of employment. The cost, though high,
is seen as much less than the cost of armored
divisions providing equivalent capability to
halt a Warsaw Pact attack.

31nstitute  for Defense Analyses, Follow-On Force Attack
(Alexandria, VA: Institute for Defense Analyses, report R-302,
April 1986). This report is in five volumes and is referred to
hereinafter as the IDA FOFA Study.

‘IDA FOFA Study, op. cit., vol. 1, p. iii.
51DA FOFA Study, op. cit., vol. 1, p. ES-10.

More specifically, IDA finds that the pri-
mary technology requirement for FOFA is sen-
sor systems capable of providing information
for situation assessment, target acquisition,
and attack control.6 Also, advances in anti-
armor munition and terminal guidance tech-
nologies are considered essential. A new
ground-launched missile system (e.g., the
Army Tactical Missile System, or ATACMS)
for FOFA should have a range of 150 to 200
kilometers, even if used to only 50 kilometers
or so of depth, in order to provide sufficient
stand-off from the FLOT and to provide cross-
corps support. In the C3 area, IDA finds that
“the situation assessment and attack control
functions must be separated and the time for
C2 processes reduced”7 relative to current
practice.

IDA estimates a “basic system cost” at
about $20 billion. This 15-year life cycle cost
does not include weapons, which adds another
$10 billion to $30 billion. The effectiveness of
these systems, in various combinations and
employment concepts, is assessed in terms of
the average Warsaw Pact advance in 30 days
of combat (as calculated in the TACWAR

Wee app. 13-A (vol. 2), paragraph 3.
‘IDA FOFA Study, op. cit., vol. 1, p. ES-15. See app. 13-A

(vol. 2), paragraph 4.
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model). Without FOFA this advance is typi-
cally 300 kilometers; with 30 billion to 50 billion
dollars’ worth of FOFA systems the advance
could be reduced to less than 50 kilometers. s

IDA considers a broad range of options for
attacking armor. The attack strategies deemed
the best are to engage combat units (regiments
and divisions) when they are moving forward
from assembly areas. For regiments these
moves are generally within about 30 kilome-
ters of the FLOT; for divisions, between 30 and
90 kilometers of the FLOT. These units are de-
tected and tracked by a situation assessment
process using sensor data from many sources.
Also, a capability to distinguish truck columns
from armored columns within unit formations
can reduce the weapons requirement by one
half, and would thus be highly desirable. At-
tacking units in assembly areas is not deemed
effective for the cost involved.

Other types of targets are also considered.
Dropping the bridges across the Elbe and
maintaining this barrier for 10 days or more
has a good payoff, but substantial numbers
of air sorties are needed and precision delivery
is required. Attacking command posts (CPs)
is unattractive, because no means of effectively
targeting CPs is available and the delays
produced, even if CPs were destroyed, do not
noticeably affect the results of the theater
simulation.

Emphasis is given to a ground-launched mis-
sile (ATACMS). Attacking at short range
against regiments is compared to attacking
deep against divisions. The shallow attack ap-
proach is more effective at slowing the enemy
advance, but the deeper attack approach runs
less risk of saturating the firing rate or target
handling capacities. A Warsaw Pact advance

‘IDA does not argue that attrition and FLOT movement are
accurately reflected in an absolute sense in their model; rather,
the model results should be used only to compare system alter-
natives within the assumed constraints.

—-

can be halted with about 4,000 missiles used
shallow or about 10,000 missiles used deep.9

“Some mix of each kind of attack should be
planned so that commanders can make best
use of the situation assessment they are pre-
sented with and their own concept of opera-
tion.”0

Other weapons systems are also considered
in this study. Penetrating tactical aircraft de-
livery of precision guided munitions is evalu-
ated as an effective tactic, especially after a
few days of ATACMS attacks on moving com-
bat units, and especially with ATACMS also
used to suppress enemy air defenses. Accord-
ing to IDA, using about 1,800 ATACMS mis-
siles against enemy SAMs over 30 days of
conflict can reduce aircraft attrition per sor-
tie from about 13 percent to about 4 percent
(for attacks out to about 100 kilometers be-
yond the FLOT) and from 2 to 1 percent for
close air support. Upgraded artillery is also
considered for FOFA, but has the disadvan-
tage that large numbers of rounds must be pro-
cured and deployed across the whole front in
order to have them available in sufficient quan-
tity where and when needed. However, greatly
expanded purchase of Multiple Launch Rocket
System (MLRS) Terminally Guided Warhead
(TGW) (50,000 to 100,000 rounds in NATO)
and the use of large numbers of guided gun and
mortar rounds11 (200,000 to 400,000 rounds)
can be highly effective against the enemy at-
tack. In fact, upgrading the artillery with these
anti-armor munitions appears to be among the
least costly options considered, and can also
improve the close-in combat capability of
NATO forces.

Whese numbers of weapons relate to usage across the entire
Central Region.

‘“IDA FOFA Study, op. cit., vol. 1, p. ES-22.
“Such rounds include the Sense and Destro~’  Armor (SA-

DARM) artillery round for 155mm and 8 inch howitzers, and
the Guided Antiarmor Mortar Projectile (G AMP).
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NATO DEFENCE RESEARCH GROUP PANEL REPORT

A panel of the NATO Defence Research
Group produced a report in mid-1985 concern-
ing the value and costs of various approaches
to FOFA.12 It draws heavily on analyses done

by IDA and by analysis agencies in the United
Kingdom and NATO. The report of this panel
is summarized in appendix 13-A (vol. 2), para-
graphs 5 through 9.

“An Analysis of the Relative Value of Attacks on Warsaw
Pact Follow-On Forces in the NATO Central Region: Report
by Panel VII/RSG.14 on the Value of Interdiction of FoUow-
On Forces and the Cost-E ff~tiveness of Possible Augmenta-

SHAPE

Personnel at the Supreme Headquarters Al-
lied Powers Europe (SHAPE) have also been
studying FOFA concepts and requirements.

tions of the Current Capability, Defence  Research Group, Panel
on the Defence Applications of Operational Research, AC/243
D/1022, AC/243 (Panel VII) D/99, June 1985.

STUDY

A report of this work is summarized in appen-
dix 13-A (vol. 2), paragraphs 10 through 16.

SHAPE TECHNICAL CENTRE STUDY

The SHAPE Technical Centre (STC) has sponsor, SHAPE. This effort has been reported
been conducting a study of Follow-On Forces recently, 13 and is summarized in appendix 13-
Attack in Allied Command Europe for their A (vol. 2), paragraphs 17 through 19.

‘g’* Results from the STC FOFA Study (Project 84-2) With 2, Issue No. 2 (Draft), ” SHAPE Technical Centre, STC
Particular Reference to the Central Region, Working Paper No. 9980/OR/S.27/86, March 1986.

INDUSTRIEANLAGEN-BETRIEBSGESELLSCHAFT STUDIES

The Industrieanlagen-Betriebsgesellschaft
mbH (IABG)14 of Munich, FRG, has studied
alternatives for improving conventional de-
fense, using analysis and simulations up to the
theater level. Unclassified discussions of some
of these studies were held with OTA person-
nel, and an unclassified paper by the study
leader was made available to OTA.15 This pa-
per concludes that “there are several reasons
for not supporting the concept of combat in

141ABG is a major ~~ytic~ establishment that works for
the Ministry of Defense and for the military/aerospace inter-
ests of the FRG.

““Zum Kampf in der Tiefe, ’ Klaus Niemeyer, IABG M-SO-
2125/13, December 1983. “This manuscript only reflects the
personal opinion of the author and in no way represents the
official views of The Industrieanlagen-BetnebsgeseIlschaft mbH
(IABG) or the Federal German Ministry of Defence.  ” However,
it is consistent with other analytical work performed at IABG.

depth.’’” One area of concern is resources: the
costs of systems will go up with effective range
and required accuracy and survivability; and
the “qualitative manpower requirement” will
go up as systems become more complex. On
both of these grounds, deep attack systems
will divert resources from other important
areas. In particular, the application of new
technologies to improve close-in defense “can
be done more efficiently, with less risk and for
less cost than battle in depth."17

The notion of deep battle considered in this
study is unclear, but it appears to emphasize
attacks well beyond the range of current ar-
tillery weapons. Thus, it is not clear whether

‘e’’Zum  Kampf in der Tiefe, ” p. 15.
“Ibid.
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IABG studies would support an emphasis on within about 30 kilometers of the FLOT). It
FOFA at the nearest ranges (attacking follow- appears to OTA that this emphasis would be
on regiments during their final move forward supported by IABG.

EUROPEAN SECURITY STUDY

The European Security Study (ESECS)
sponsored by the American Academy of Arts
and Sciences has published two reports on
“Strengthening Conventional Deterrence in
Europe.”18 19 A capability for attack of follow-
on forces is considered necessary (among other
missions) for successful deterrence and de-
fense. In the initial study (ESECS I) the em-
phasis for FOFA is on attack of fixed targets
to delay and disrupt enemy formations. In
ESECS II, attack of both chokepoints and
units on the move is considered for FOFA, but
the emphasis is still on delay and disruption
rather than on attrition. The most effective and
practicable NATO attacks would be from
about 30 to 150 kilometers from the FLOT,
but deeper attacks for special purposes (such
as destroying rail and road bridges across the
Oder-Neisse River line) could also be impor-
tant. 20

Long-range conventional weapons systems
are considered critical to a successful FOFA

‘“Strengthening  Conventional Deterrence in Europe; Proposals
for the 1980s, Report of the European Security Study (ESECS)
(New York: St. Martin’s Press, 1983).

“Strengthening Conventional Deterrence in Europe: A Pro-
gram for the 1980s, European Security Study Report of the Spe-
cial Panel (E SECS II), (Boulder, CO: Westview Press, 1985).
The Special Panel consisted of General Andrew J. Goodpaster,
General Franz-Joseph Schulze, Air Chief Marshal Sir Alasdair
Steedman, and Dr. William J. Perry. The study was supported
by the EIDM Corp.

‘[’ I’;SF:CS  II, p, 71,

U.S. ARMY

The U.S. Army has recently completed
studies supporting both development of doc-
trine for Deep Attack23 and a proposed pro-
gram for enhancing conventional defense
capabilities 24 that is “consistent with U.S.

“Corps  Deep Operations, FC 100-15-1.
24Andj~sis of US Armj Conventional Capabilities, HQ U.S.

Army DAMO’FD,  May 20, 1986.

capability .21 The suggested (or “exemplary”)
program for modernization to improve FOFA
capabilities includes ground-launched missiles
with a range of perhaps 200 to 300 kilometers,22

and stand-off weapons for air delivery with
ranges from about 10 to 150 kilometers. Both
types of weapons would dispense anti-armor
munitions such as Skeet. In addition, aircraft
would have capabilities to deliver improved
anti-armor mines (also using stand-off dispens-
ers) and improved laser-guided weapons capa-
ble of destroying bridges. The ESECS II ex-
emplary FOFA program procurement costs are
estimated at $5 billion (in fiscal 1984 dollars),
and the program includes 1,800 ground-launched
missiles, a total of 5,300 air-delivered dispens-
ers of various types, and 400 laser-guided
bombs. These weapons costs are in addition
to surveillance and target acquisition system
costs. The exemplary program to improve tar-
get acquisition capabilities (for both FOFA and
close-in defense) includes procurement of five
real-time stand-off imaging radars and 48 real-
time RPV-based optical systems per corps, and
associated ground stations and processing ca-
pabilities; it would cost NATO an estimated
$2.85 billion.

2’ESECS 11, p. 70.
“Specifically, the T-22 (Improved Lance) missile of the Corps

Support Weapons System then in development by the U.S.
Army is recommended. The current successor to this program
is the ATACMS program.

STUDIES
Army doctrine (AirLand Battle), NATO’s
FOFA sub-concept, and U.S. Army long-range
plans and development processes."25 The work
on deep attack doctrine included simulations
of corps operations with the CORBAN model

‘5Anal~rsis  of US Arm~~ Conventional Capabilities, p. 1
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developed by the Army.26 The later study of
Conventional Capabilities built on the corps-
level simulation with theater-level studies
using the Army’s CEM simulation model and
IDA’s TACWAR simulation model.

The Deep Attack study focuses on the ob-
jective of disrupting the enemy’s attack
“tempo.”27 According to this new Army doc-
trine, attacks against follow-on forces should
employ a “decide, detect, deliver” approach. 28

This approach has separate situation assess-
ment/planning and target acquisition/engage-
ment phases. Battle planning, including deci-
sions to commit resources to deep attacks, is
accomplished at the corps headquarters using
Intelligence Preparation of the Battlefield
(IPB) and fusion of data from a number of
sources. The planning is oriented toward time
blocks of 4 to 6 hours. Engagement opportu-
nities are predicted some 12 to 36 hours ahead,
and sensor and attack systems are tasked to
coordinate operations for attacks in the appro-
priate time blocks.29 Sensors are then focused
to detect predicted enemy activity in the
preplanned target area.

The detection of this activity, and its subse-
quent confirmation (if necessary), serves to
trigger the planned attack process, using ei-
ther ground-launched missiles or offensive air
support (OAS) provided by tactical aircraft.30

2’CORBAN was developed by the Training and Doctrine Com-
mand (TRADOC)  Studies and Analysis Activity (TRASANA),
supported by the BDM Corp.

2“Corp Deep Operations, FC 100-15-1, p. 2-13. See app. 13-A
(vol. 2), paragraph 20 for certain details.

‘8Corp Deep Operations, FC 100-15-1, p. B-2.
‘gCorp Deep Operations, FC 100-15-1, p. B-6,8.
‘°Corp  Deep Operations, FC 100-15-1, p. B-9,1O.

Appropriate sensors for this function include
Joint STARS, PLSS, the Tactical Reconnais-
sance System (TRS), Guardrail Common Sen-
sor system, and the corps Intelligence and
Electronic Warfare (IEW) RPV system.31

Then, when the weapons are prepared and the
target is properly oriented, the sensor provides
final target location update to the attacking
unit and the weapon is launched or released.32

In its broader study of conventional enhance-
ments, the Army found that a balanced invest-
ment in close and deep combat capabilities was
optimal. The deep attack systems considered
included the ATACMS, and Joint STARS and
other sensors.33 Improved anti-armor muni-
tions for artillery and rocket systems, such as
MLRS/TGW and SADARM, were included in
close combat systems. This approach, of mak-
ing current forces more capable, was consid-
ered preferable to other possible approaches,
including increasing NATO’s combat forces,
creating barrier defenses in the FRG, deploy-
ing light infantry or militia-based area de-
fenses, or maintaining a posture of counter-
invasion to deter aggression. The conventional
enhancements proposed by the Army involve
accelerating the development and procurement
of the indicated systems (and others) such that
they can be fielded by 1993.34

‘lCorp  Deep Operations, FC 100-15-1, p. B-9.
szcert~n weapons ~d sensor requirements are summarized

in app. 13-A (vol. 2), paragraph 21.
330ther sensors included the Guardrail Common Sensor and

the Unmanned Aerial Vehicle/Intelligence and Electronic War-
fare (UAV/IE W). In addition, the Army component of the Joint
Tactical Fusion program, the All Source Analysis System
(ASAS) was listed as a deep battle system.

siThe enhancement Pro=m for FOFA is summarized in aPP.
13-A (vol. 2), paragraph 22.

RAND CORP. STUDIES

The Rand Corp. has several studies under- ered include several ways of attacking follow-
way for the U.S. Air Force, considering vari- on forces.
ous aspects of conventional defense of Europe.
One such effort focuses on intelligence support Another Rand study is analyzing a concept

for a range of operations concepts to support for deep attack of Warsaw Pact follow-on forces

the defense of Europe.35 The concepts consid- using conventionally armed cruise missiles

for Effective Defense of Central Europe, ” briefed to OTA staff
““A  Critical Time Evaluation of USAF Intelligence Support and FOFA Study Advisory Panel, June 18, 1986.
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launched from B-52s.36 Both studies have been
presented to OTA in briefings, but reports have
not yet been published. These studies assess
the feasibility of several operations concepts
and the value of carrying out such attacks
against Warsaw Pact forces. The latter study
includes a theater-level simulation to quantify
the value of such attacks in terms of the over-
all ground war.

The first study finds several approaches at-
tractive for attacking follow-on forces, because
the United States is expected to have substan-
tial end-to-end capability to attack worthwhile
targets. These attractive approaches include:

●

●

●

attack of second-echelon regiments mov-
ing to battle from their final assembly
areas, which are 30 to 50 kilometers be-
hind the FLOT;
attack of maneuver elements of follow-on
divisions moving forward on roads about
30 to 250 kilometers behind the FLOT;
and
attack of follow-on division elements
queued up behind blocked chokepoints, 30
to 250 kilometers behind the FLOT.

Approaches that are considered marginal or
unattractive include:

. attack of division elements while halted
in assembly areas,

• attack of bridges to create a north-south
barrier at major rivers, and

• attack of divisions moving toward assem-

““  Interdiction of the Soviet Armies With B-52s, ” briefing
by (;.1.. Donohue, Rand Corp., to OTA Staff, 19 August 1986.

bly areas on roads more than 250 kilome-
ters beyond the IGB.37

The second Rand study sets forth a concept
for interdicting Soviet divisions moving by rail.
The concept uses B-52s based in the United
States to launch conventionally armed long-
range cruise missiles from friendly airspace
deep into the Warsaw Pact rear. These weap-
ons deliver mines that will damage trains at
given points in the rail net and cause links in
the rail net to be closed for periods of time.
Similar weapons are also used to drop key rail
and road bridges. The total effect of these at-
tacks is estimated to reduce by 50 percent the
quantity of forces arriving at the FLOT dur-
ing the 2 to 3 weeks of the attacks.

The resulting reduction in forces available
to the enemy is analyzed in a theater-level
simulation. Although the proposed improve-
ment in capability is not sufficient to stabi-
lize the FLOT near the IGB, it is seen as mak-
ing an important contribution to NATO’s
defense. One limitation of this approach is that
it would not be as effective if, prior to war, there
were a Warsaw Pact mobilization long enough
for follow-on Soviet armies to move forward
to western Poland, Czechoslovakia, and East
Germany. However, it is argued that this long
mobilization scenario would be the best case
for NATO. From this perspective, the proposed
deep attack capability can be viewed as a de-
terrent against a short mobilization attack,
which is seen as the greatest threat to NATO.

“See app. 13-A (vol. 2), paragraph 24 for other approaches
considered for FOFA.

EARLIER STUDIES

In late 1983 IDA published a review of Of 77 studies surveyed at that time, 20 were
earlier studies of issues relating to FOFA.38 selected for review and summary. These se-

‘“lnterdicting  1%’arsaw  Pact Second Echelon Forces–A Re- lected studies are listed in table 13-1. The re-
\riewr of Selected Studies, Institute for Defense Analyses, 1 DA
Paper P-1 731, october  1983. Referred to below as IDA 1983

suiting summary of results is discussed in ap-
Review. pendix 13-A (vol. 2), paragraphs 25 through 30.
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Table 13-1 .–Studies Reviewed by IDA in 1983

Date Author Title

1981
1980
1979

1982

1981
1981

1982
1979

1976

1982
1981
1981

1981

1980

1983
1981
1981
1981

1980
1979

U.S. Air Force
Scientific Advisory Board
Directorate of Aerospace Studies
Tactical Fighter Weapons Center

U.S. Army
CSWS Special Task Force

Field Artillery School
Concepts Analysis Agency

Other U.S. Government Studies
Joint Chiefs of Staff
General Accounting Office

Defense Science Board

NATO and European Organizations
SHAPE (NATO)
Defence Research Group (NATO)
Defence Research Group (NATO)

Defence Operational Analysis Estab-
lishment (U. K.)

Advisory Group for Aerospace
Research and Development
(NATO)

Other Analytical Studies
IDA
The Rand Corp.
The Rand Corp.
The BDM Corp.

QUEST Research Corp.
The BDM Corp.

Non-Nuclear Armament
Employment of Antiarmor Munitions Against 2nd Echelon Moving Armor
Joint Close Air Support/Battlefield Interdiction Mission Area Analysis

Corps Support Weapon System Cost and Operational Effectiveness Anal-
ysis (Preliminary)

Fire Support Mission Area Analysis
Forward of the FEBA Weapon System Cost Benefit Study, Phase I and

Phase II

JCS Interdiction Study
Progress in Strengthening Interdiction Capabilities in the NATO Central

Region
Summer Study on Conventional Counter Force Against a Pact Attack

SHAPE Study to Attack and Destroy Second Echelon Forces
Interdiction—An Aspect of Air Campaign in the 1990s
Implications of New Technologies for Land Operations in the NATO Cen-

tral Region

UK Analyses Related to the Value of Attacks on Second Echelon Forces

Project 2,000 Overview

Indirect Fire Support, Phase I and II
Analysis of the Warsaw Pact Tactical Rear: Summary Report
Air Interdiction: Lessons from Past Campaigns
The Military Utility of Delaying and Disrupting Warsaw Pact Second Eche-

lon Forces
Historical Effects of an Interdiction Campaign
Holding Pact Second Echelon Forces at Risk

SOURCE IDA 1983 Review,  tables 1 and 2
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8-INCH: Used in this report to denote a U.S. Army
artillery gun which fires 8-inch diameter shells.

A300: Model designation of a jet transport aircraft
made by Airbus Industrie, a consortium of Bel-
gian, British, Dutch, French, German, and Span-
ish companies.

A-7: The Corsair 11 light attack aircraft, produced
in several versions for the U.S. Navy and Air
Force and other nations. The Air Force is devel-
oping improved avionics and engines (for longer
range) to upgrade its A-7s to a version unoffi-
cially called the “A-7 +.”

AAA: Anti-aircraft artillery.
ACE:  Al l ied  Command Europe .
Activity Cue: As used in this report, indication of

enemy movement provided by a surveillance or
reconnaissance system, used for planning an
attack.

ACV: armored combat vehicle. A tank, armored
fighting vehicle (AFV), armored personnel car-
rier (Ape), armored cavalry vehicle, self-propelled
artillery piece, or a mobile surface-to-air missile
launcher.

ADAM: Area Denial Artillery Mine. A scatterable
antipersonnel mine produced for the U.S. Army.
A 155mm artillery shell can dispense 36 ADAMs.

ADDS: Army Data Distribution System. A data
communications system now being procured by
the U.S. Army to provide timely secure commu-
nications among corps commanders, their intel-
ligence, fire support, and other staffs which
would plan deep attacks, and the surface-to-sur-
face missile batteries and tactical aircraft which
would perform deep attacks. ADDS includes
Joint Tactical Information Distribution System
(JTIDS) terminals, Enhanced Position Location
Reporting System (EPLRS) terminals, and net
control stations. Formerly called PJH [PLRS-
JTIDS Hybrid].

ADT: MICNS Air Data Terminal for the Aquila
RPV; the Aquila uses an ADT to receive com-
mands from, and transmit television imagery to,
a MICNS Remote Ground Terminal (RGT) of
a TADARS Ground Control Station (GCS). See
MICNS, TADARS.

ADU: Air defense unit.
AFATDS: Advanced Field Artillery Tactical Data

System. A U.S. Army follow-onto the TACFIRE
artillery fire control system.

AFV: Armored fighting vehicle.
AGB: Autonomous Guided Bomb. A glide bomb

in preliminary development by the Air Force,

to be capable of recognizing and steering toward
a vulnerable point on a fixed target.

AGM: Air-to-ground missile.
AGM-65: The Maverick air-to-ground missile (any

of several versions: AGM-65A/B/D/E/F/G),
AGM-65A: TV-guided Maverick. [In inventory]
AGM-65B: TV-guided Maverick with greater mag-

nification for use against smaller targets or at
longer range. [In inventory]

AGM-65D: IR-guided Maverick for use at night or
in adverse weather. [Being procured]

AGM-65E: Laser-guided Maverick for U.S. Marine
Corps. [Being procured]

AGM-65F: Navy Maverick. Anti-shipping–IR-
guided with alternate warhead and selectable-
delay fuze. [In development]

AGM-65G: “Alternate Warhead Maverick. ” A
modified AGM-65F with a heavier warhead for
use against ships, armored vehicles, and overbur-
dened fixed targets. [In advanced development]

AGM-88A: The HARM High-Speed Anti-Radia-
tion Missile (q.v.).

AGM-130: A short-range, rocket-powered, air-to-
ground missile derived from the GBU-15. The
AGM-130A uses a unitary 2,000-lb Mk-84 war-
head. The AGM-130B, which is not presently
funded, is a version of this weapon with a sub-
munitions dispenser as the payload.

AI: Air interdiction. A tactical air mission.
Air Attack: As used in tables in this report, an oper-

ational concept using penetrating tactical air-
craft (TACAIR) as weapons platforms. Direct
air attack uses TACAIR flying directly over, or
within sight of, the target. Stand-off air attack
uses a weapon such as the Modular Stand-off
Weapon (MSOW) launched by tactical aircraft
at a standoff (distance) of 25 to 50 km from the
target.

ALB: AirLand Battle. U.S. Army doctrine (en-
dorsed by the U.S. Air Force as appropriate) for
the conduct of Army operations.

ALCM: Air-launched cruise missile.
AMS: Airborne Mission Subsystem of the Aquila

RPV.
AMTI: Airborne moving-target indicating (radar

system). Detects and indicates objects (e.g., ve-
hicles) moving with respect to the ground.

AN/TPQ-37: “Firefinder” radar system for track-
ing missiles and projectiles to locate missile
launchers and artillery batteries.

AOI: (1) Area of interest: in NATO and U.S. Army
doctrine, the area including, but extending be-
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yond, a commander’s area of responsibility
(AOR, q.v.), in which the commander must mon-
itor enemy activity which could affect the fu-
ture situation in his AOR; (2) Area of influence:
the area in which a tactical commander has a
capability to fight the enemy.

AOR: Area of responsibility. A specific zone or sec-
tor assigned to a commander in which he is re-
sponsible for fighting the enemy. Also called
area of operational responsibility in NATO
doctrine, and area of operations in U.S. Army
doctrine.

APAM: Anti-personnel anti-materiel. A type of
submunition usually designed as a small gre-
nade or bomblet that damages unarmored vehi-
cles and people. Examples are the Army M-74
grenade and the Air Force BLU-61 and BLU-
63 bomblets.

APGM: Autonomous Precision-Guided Munition
for 155mm artillery.

Aquila: U.S. Army-developed remotely piloted
vehicle.

ARDS: Airborne Radar Demonstrator System, A
NATO project to make certain U. S., British, and
French airborne ground-surveillance radar sys-
tems compatible.

ARIA: Advanced Range Instrumentation Air-
craft. A modified Boeing 707 jet transport (des-
ignated EC-18B) used by the U.S. Air Force.

ARM: Anti-radiation missile.
Artillery Attack: An operational concept using

artillery guns or rocket-launchers as weapons
platforms.

ASAC: All-Source Analysis Center, which sup-
ports the intelligence function at division and
corps tactical operations centers.

ASARS: Advanced Synthetic Aperture Radar Sys-
tem (specifically, ASARS 11). A U.S. Air Force
high-resolution ground-surveillance imaging ra-
dar system, which can detect stationary objects.
The ASARS 11 can be carried by the high-
altitude, long-endurance TR-1 aircraft.

ASAS: All-Source Analysis System. An intelligence
fusion system being developed by the U.S. Army.
Both the ASAS and the U.S. Air Force’s Enemy
Situation Correlation Element (ENSCE) are being
developed under the Joint Tactical Fusion (JTF)
program and will use some common equipment.

ASIC: All-Source Intelligence Center.
Assault Breaker: A technology development pro-

gram sponsored by the U.S. Defense Advanced
Research Projects Agency (DARPA) in which
T-16 (Patriot) and T-22 (Lance) missiles were
guided, by the Joint STARS-like Pave Mover
airborne radar and weapon guidance system, to

concentrations of armored vehicles, where they
dispensed Skeet sensor-fuzed smart submu-
nitions.

ASTOR: Airborne STand-Off Radar (formerly
called CASTOR: Corps Airborne STand-Off Ra-
dar). Either of two airborne ground-surveillance
radar systems developed for the British Minis-
try of Defence. ASTOR-C indicates fixed tar-
gets; ASTOR-I indicates moving targets.

AT-2: A scatterable mine being developed by the
Federal Republic of Germany for MLRS rockets.

ATACMS: Army Tactical Missile System. A bal-
listic missile currently in development by the
U.S. Army. ATACMS missiles will be launched
from unmodified MLRS launchers.

ATAF: Allied Tactical Air Force (of NATO).
ATARS: Advanced Tactical Air Reconnaissance

System (also called Follow-On Tactical Recon-
naissance System). A program to develop a TV
camera and digital data link for use on either
manned aircraft or unmanned aerial vehicles.

ATDL: Adaptive Targeting Data Link. A proposed
radio data link which could transmit target loca-
tion data from Joint STARS or PLSS aircraft
to weapon delivery platforms such as F-16 fighter
aircraft equipped with ATDL equipment or pos-
sibly to advanced weapons—such as ballistic or
cruise missiles-which could be equipped with
ATDL equipment.

ATF: Advanced-Technology Fighter being devel-
oped for the U.S. Air Force.

ATR: Automatic target recognition.
AUTO TGT: A notional automatic target recog-

nition capability for attack of units on trains
using CALCM-X.

AVSCOM: Aviation Systems Command of the
U.S. Army.

AWACS: Airborne Warning and Control System
(E-3A/B/C) used by the U.S. Air Force and
NATO.

B-52: A heavy bomber operated by the U.S. Stra-
tegic Air Command.

BAI: Battlefield air interdiction. A tactical air
mission.

BICES: Battlefield Information Collection and Ex-
ploitation System, a NATO project.

BL775: A British anti-armor cluster weapon.
BMP: A Soviet-made infantry combat vehicle.
BN-2T: A twin-turboprop aircraft (the Turbine Is-

lander) made by Pilatus Britten-Norman; see
Turbine Islander.

BTR: A series of Soviet-made armored personnel
carriers. Some are used for command, control,
and communications.

Buccaneer: A British fighter-bomber.
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Bullpup: U.S. Air Force AGM-12C command-
guided weapon, designed to attack hard fixed
targets. It includes a WDU-25B 974-pound
warhead.

Bundeswehr: The West German Army.
C2 (or C’): Command and control.
C3 (or C’): Command, control, and communications.
C3I (or C3I): Command, control, communications,

and intelligence.
CALCM-X: An acronym used in this report for a

proposed conventionally armed, air-launched
cruise missile, possibly ALCM-Bs retired from
SIOP duty and modified to carry more payload
to a shorter range.

CASTOR: Corps Airborne STand-Off Radar. Now
called ASTOR (q.v. ).

CBU: Cluster Bomb Unit. A class of Air Force
weapons consisting of a dispenser filled with
(usually 200 to 600) bomblets, designed to at-
tack an area target by dispersing the bomblets.

CEB: Combined Effects Bomblet. U.S. Air Force
submunition (denoted BLU-97/B)

CEM: Combined Effects Munition. U.S. Air Force
weapon (denoted CBU-87/B) consisting of a TMD
containing 202 CEB bomblets. CEM weighs 945
lbs, can be carried by F-16, F-Ill, and F-15E
aircraft, and is effective against personnel and
unarmored and light armor targets.

CENTAG: Central Army Group of NATO’s Allied
Command, Europe.

Central Region: The region for which NATO’s Al-
lied Command, Europe, is responsible, includ-
ing the Federal Republic of Germany.

CGF: Central Group of Forces. Soviet Forces sta-
tioned in Czechoslovakia, consisting of about
five divisions.

Chicken Little: A joint Army-Air Force program
for testing advanced anti-armor munitions.

CHOKPT: A contraction used in this report for
“chokepoint an obstacle to the advance of
Warsaw Pact forces, either preexisting (e.g., a
bridge) or created by NATO forces (e.g., a mined
road).

CINC: Commander-in-Chief
CINCENT: Commander-in-Chief, Allied Forces,

Central Europe
CINCNORTH: Commander-in-Chief, Allied Forces,

Northern Europe
CL289: An unmanned aerial vehicle (UAV) made

in Canada.
CLGP: Cannon-launched guided projectile.
CMAG: Cruise Missile–Advanced Guidance. A

program to develop sensors (LADAR, MMW,
and SAR) and software for automatic target rec-

ognition and precision terminal guidance of
cruise missiles.

CNAD: Conference of National Armaments Direc-
tors of NATO.

COCOM, CoCom: Coordinating Committee on
Multilateral Export Controls.

COMINT: Communications intelligence. Informa-
tion gained from intercepting enemy electronic
communications signals, either voice or message.

Command Posts: Groups of trucks and lightly ar-
mored vehicles used by commanders of Warsaw
Pact regiments, divisions, and armies, and their
staffs; possible targets for attacks against fol-
low-on forces.

Compass Call: Air Force EC-130 aircraft designed
for jamming enemy radio communications.

Copperhead: The M712 cannon-launched guided
projectile, a U.S. Army 155mm artillery shell
that homes on a target illuminated by a laser
designator.

Copperhead 11: A developmental autonomously
guided artillery projectile which does not require
that its target be designated (i.e., illuminated)
by a laser. A Copperhead II shell would be made
by replacing the laser seeker of an M712 Cop-
perhead shell with an autonomous seeker now
in development.

CP: Command post.
CPS: Central Processing Subsystem (of PLSS).
Cruise Missile Atk: An operational concept using

cruise missiles launched from airborne platforms
(in friendly airspace) to penetrate and attack tar-
gets deep in the Warsaw Pact rear.

DAACM: Direct Airfield Attack Combined Mu-
nition.

DARPA: Defense Advanced Research Projects
Agency. An agency of the U.S. Department of
Defense.

D-Day: As used here, hypothetically, the day on
which NATO is overtly invaded or attacked by
Warsaw Pact forces. In general, the first day
of a real or hypothetical war or a military opera-
tion during a war.

DDR: Deutsche Demokratische Republik: East Ger-
many. Also GDR: German Democratic Republic.

DF: (Radio) Direction-Finding.
DGSM: Down-sized Ground Station Module for

Joint STARS.
DIRECT AIR ATK: See AIR ATTACK.
DIV: Division.
DIV ASSY AREAS: Division assembly areas, also

known as “concentration areas, ” for Warsaw
Pact divisions. These areas are usually within
the range band of 80 to 150 km from the FLOT.
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Assembly areas are large enough that the den-
sity of vehicles is relatively low, and are chosen
by the Warsaw Pact forces to take maximum
advantage of cover and concealment.

Division Columns: Groups of vehicles moving on
roads, which comprise a division on the march.
The actual groupings of vehicles are usually
battalion-sized, about 40 to 60 vehicles per
column, with spacing between columns using
the same road.

DME: Distance-measuring equipment. Radionavi-
gation equipment consisting of transponder
units and interrogator units which can deter-
mine how far away the transponders are. In
some radionavigation systems, such as that
used by PLSS, the interrogator units are car-
ried by aircraft and the transponder units are
at surveyed locations on the ground. In other
radionavigation systems, the transponder units
are carried by aircraft and the interrogator units
are at surveyed locations on the ground.

DNA: Defense Nuclear Agency. An agency of the
U.S. Department of Defense.

DOA: Direction of arrival. A technique for deter-
mining the direction from which a radio signal
is being received—i.e., the direction toward the
radio transmitter.

DoD: U.S. Department of Defense.
DPC: Defence Planning Committee (of NATO). It

is composed of the representatives of member
countries participating in NATO’s integrated
military structure. The DPC meets at either the
Ambassadorial or Ministerial (Defense Minister)
level.

DPICM: Dual-Purpose Improved Conventional
Munition. An APAM munition used in artillery
shells and rockets.

DRG: Defence Research Group (of NATO).
E-3: The AWACS Airborne Warning and Control

System. A modified Boeing 707 jet transport
carrying air surveillance radar and communica-
tions equipment. Several models (E-3A/B/C) are
currently used by the U.S. Air Force and NATO.

E-8A: The Joint Surveillance/Target Attack Radar
System (Joint STARS). A modified Boeing 707
jet transport carrying aground surveillance ra-
dar and communications equipment. In devel-
opment for the U.S. Air Force.

EC-18B: The Advanced Range Instrumentation
Aircraft (ARIA). A modified Boeing 707 jet
transport used by the U.S. Air Force.

ECCM: Electronic counter-countermeasures.
ECM: Electronic countermeasures.

EF-111A: An Air Force airborne jamming system
for jamming radars; also called “Raven.”

EFP: Explosively formed penetrator. A type of
anti-armor munition.

ELINT: Electronics intelligence. Intelligence ob-
tained by interception of non-communications
signals (e.g., radar signals).

ELS: Emitter Location System. An upgrade which
would allow PLSS to locate non-pulsed emitters.

ENSCE: Enemy Situation Correlation Element.
An intelligence fusion system being developed
by the U.S. Air Force. Both the ENSCE and the
U.S. Army’s All-Source Analysis System (ASAS)
are being developed under the Joint Tactical Fu-
sion (JTF) program and will use some common
equipment.

EO, or E-O: Electro-optical. Employing vacuum
tubes or semiconductor devices to convert opti-
cal (visible, ultraviolet, or infrared) radiation into
electrical currents, to serve as a TV camera.

Epervier: A Belgian remotely piloted vehicle used
for reconnaissance.

EPLRS: Enhanced Position Location Reporting
System, a component of ADDS.

ERAM: Extended-Range Antiarmor Mine, par-
tially developed, then abandoned, by the U.S.
Air Force.

ESD: (1) Electronic Systems Division of the U.S.
Air Force Systems Command; (2) Electronique
Serge-Dassault, a French electronic systems
manufacturer.

ESECS: European Security Study. A study of op-
tions for increasing the combat capability, and
hence the presumed deterrent effect, of NATO’s
non-nuclear forces in Europe. The study was
sponsored by the American Academy of Arts
and Sciences; its findings were published in two
reports known as ESECS I and ESECS 11.

ESM: Electronic warfare support measures. Radio
direction-finding and signals intelligence (COMINT
and ELINT) activities performed in support of
electronic warfare (jamming, etc.).

EW: Electronic warfare.
F-4: The Phantom fighter-bomber; developed in the

United States; also used by the Federal Repub-
lic of Germany.

F-4G: The version of the F-4 fighter designed and
equipped to attack enemy air defenses, dubbed
the “Wild Weasel. ”

F-15: The top-line air superiority fighter of the U.S.
Air Force, dubbed the “Eagle.”

F-15E: The ground-attack version of the F-15 Ea-
gle, dubbed the “Strike Eagle, ” now in devel-



Glossary of Terms and Acronyms . 225

opment by the U.S. Air Force. The primary mis-
sion of the F-15E will be air interdiction.

F-16: The dual-role (air- and ground-attack) fighter
of the U.S. Air Force and several other NATO
countries, dubbed the “Fighting Falcon. ”

F-ill: A U.S. Air Force long range interdiction
aircraft.

FARRP: Forward area re-arming and refueling
point, for helicopters.

FBA: Fighter bomber aircraft.
FEBA: Forward edge of the battle area. The ap-

proximate line along which opposing ground
forces are in contact; compare FLOT (q.v.).

Firefinder: A tactical radar system (designated
AN/TPQ-37) used by the U.S. Army for track-
ing missiles and projectiles to locate missile
launchers and artillery batteries.

FLIR: Forward-Looking InfraRed. A TV-like cam-
era sensitive to the infrared radiation emitted
by all (especially warm) objects; useful at night
and less affected by fog, smoke, or haze than TV.

FLOT: Forward line of own troops. Unlike a FEBA
(q.v.), a FLOT (e.g., Inner-German border) can
exist in peacetime.

FOG: Fiber-optic gyro. In development for missile
inertial attitude reference and navigation systems.

FOG-M: Fiber-Optic Guided Missile. In develop-
ment for the U.S. Army.

FRG: Federal Republic of Germany (West Germany).
front: A Soviet command echelon above “army.”
FSCL: Fire support coordination line. A line estab-

lished at approximately the range of fire of
NATO artillery, or about 25 to 35 km into enemy
area across the FLOT.

FSD: Full-Scale Development.
FTI: Fixed target indicator. A type of radar use-

ful for surveillance of stationary objects such
as shelters or parked vehicles.

fusion: Combining intelligence information from
multiple sensors or disciplines (e.g., SIGINT and
IMINT) to assist interpretation.

GACC: Ground Attack Control Capability (or Cen-
ter). For controlling air attack of ground targets,
now under development by the U.S. Air Force.

GAMP: Guided Antiarmor Mortar Projectile. Par-
tially developed, then abandoned, by the U.S.
Army.

Gator: Air delivered anti-tank and anti-personnel
mines.

GBU-15: A Glide Bomb Unit, which is “thrown”
by an attacking aircraft and guided toward the
target from the aircraft, but which has no pro-
pulsion of its own. The GBU-15 weighs 2,500
lbs, including the Mk-84 2,000-lb warhead, and
can be carried by the F-4, F-111, and F-15E
(when available).

GDR: German Democratic Republic. East Ger-
many. Also DDR: Deutsche Demokratische
Republik.

GPS: Global Positioning System. A system by
which a user vehicle can determine its position
on the ground to high accuracy. GPS will use
a constellation of NAVSTAR satellites to allow
a terminal on the vehicle to compute its loca-
tion in earth-fixed coordinates.

GR/CS: GUARDRAIL/Common Sensor. An up-
grade to GUARDRAIL.

GSFG: Group of Soviet Forces, Germany.
GSM: Ground Station Module. A mobile ground

station being developed by Motorola for the U.S.
Army for use with the Joint STARS airborne
radar system.

GUARDRAIL: A communications intelligence
system.

hard: Highly resistant to damage by weapon ef-
fects (e.g., blast), either by design or inadver-
tently,

harden: To make highly resistant to damage by
weapon effects.

hardened: Highly resistant, by design, to damage
by weapon effects.

HARM: The AGM-88A High-Speed Anti-Radia-
tion Missile. An air-launched missile used by the
Navy and Air Force to attack radar antennas
by homing on the signals they emit.

HAVE QUICK: An Army-Air Force program to
provide or upgrade the jam resistance of certain
tactical radios.

Heron-26: An Italian-made remotely piloted vehi-
cle which can be used for reconnaissance.

HLTD UNIT: a contraction used in tables in this
report to denote a halted enemy unit which is
the target of an attack against follow-on forces.

HTM: Hard Target Munition. A bomb being de-
veloped by the Air Force to attack hard fixed
targets (e.g., bunkers).

HVM: Hypervelocity Missile. An air-launched anti-
armor missile being developed for the U.S. Air
Force. It will use CO, laser command guidance
and kill by kinetic energy.

IABG: Industrieanlagen Betriebs GmbH (Gesell-
schaft mit beschraenkter Haftung). A West Ger-
man corporation which performs research, de-
velopment, and operations analysis for the West
German Ministry of Defense and for West Ger-
man industries.

IADL: Interoperable Air Data Link. IDL equip-
ment carried by TR-1 aircraft used as Precision
Location Strike System (PLSS) platforms.

IAM: Inertially-Aided Munition. A developmen-
tal glide-bomb program.

ICM: Improved Conventional Munition, An APAM
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munition used in artillery shells and rockets.
Also called DPICM: Dual-Purpose ICM.

IDA: Institute for Defense Analyses (Alexandria,
Virginia).

IDL: Interoperable Data Link. A radio data link
used by the Precision Location Strike System
(PLSS).

IEPG: Independent European Programme Group,
composed of European members of NATO.

IEW UAV: Intelligence and Electronic Warfare
Unmanned Aerial Vehicle. One of the family of
UAVs proposed for development by the U.S.
Army.

IFF: Identification–friend or foe. A system for
identifying aircraft as friendly or other (foe or
neutral) e.g., using coded radio signals.

IGB: Inner-German border. The boundary between
West and East Germany. Sometimes called the
inter-German border.

IGDL: Interoperable Ground Data Link. Ground-
based IDL radio equipment used by the Preci-
sion Location Strike System to communicate
with IADL radio equipment on TR-1 aircraft.

IIR: Imaging infra-red (adj.). Using a TV-like cam-
era which is sensitive to long-wavelength in-
frared radiation and can “see” in the dark and,
to some extent, through fog.

IITS: Intra-Theater Imagery Transmission Sys-
tem. A facsimile system used by U.S. forces in
Europe.

IMINT: Image (or imagery) intelligence. Intelligence
obtained from photographic imagery, electro-
optical imagery, radar imagery, or other types
of imagery (e.g., radiometric).

INF: Intermediate-range Nuclear Forces.
IPB: Intelligence Preparation of the Battlefield.
IR: Infrared. Electromagnetic radiation having

wavelengths longer than those of visible light
but shorter than those of radio waves (i.e.,
0.0007 to 1 millimeter).

I2R: Imaging infrared. See IIR.
IRTGSM: Infrared Terminally-Guided Submu-

nition.
Islander: A twin-engine aircraft made by Pilatus

Britten-Norman in both piston and turbine ver-
sions. See Turbine Islander.

Jaguar: A British aircraft used for reconnaissance.
Joint Attack: An operational concept using both

ground- and air-launched weapons. For example,
an air-launched weapon (GBU-15) could be used
to destroy a bridge and create a chokepoint, and
ground-launched missiles (ATACMS) could be
used to attack units that halted and bunched
up at the destroyed bridge.

Joint STARS: Joint Surveillance Target Attack

Radar System. A developmental airborne radar
system carried on E-8A aircraft intended to
locate moving (and certain fixed) targets on the
ground and to control attacks against such tar-
gets using tactical aircraft or guided missiles.

JSTARS: See Joint STARS.
J(S)TARS: Used here to denote the MTI surveil-

lance capability of Joint STARS (q.v.).
JS(TA)RS: Used hereto denote the target acquisi-

tion and attack control capabilities of Joint
STARS (q.v.).

JTF: Joint Tactical Fusion.
JTFP: Joint Tactical Fusion Program.
JTIDS: Joint Tactical Information Distribution

System. A joint (U.S. Navy/U.S. Air Force) jam-
resistant radio system used to send digital mes-
sages between aircraft and between aircraft and
ground stations.

KB-44: A small shaped-charge anti-armor submu-
nition developed to be dispensed from the
MW-1.

LADAR: Laser Detection And Ranging. A system
for determining the position of an object using
visible-wavelength radiation, analogous to ra-
dar (which uses radio-wavelength radiation).

Lance: The T-22 dual-capable (nuclear or conven-
tional) missile used by NATO corps.

LANTIRN: Low-Altitude Navigation/Targeting
InfraRed for Night. A system designed to give
tactical aircraft low-altitude all-weather naviga-
tion and targeting capabilities.

LCS: Low-Cost Seeker (for the HARM High-speed
Anti-Radiation Missile). Under development by
the Navy and the Air Force. Also called Low-
Cost Anti-Radiation Seeker.

LOC: Lines of communication.
LOC-E: Limited Operational Capability-Europe: a

U.S. intelligence fusion system in Europe, de-
rived from the Battlefield Exploitation and Tar-
get Acquisition (BETA) testbed.

LOCPOD: Low-Cost Powered Off-boresight Dis-
penser: NATO development project for air-
launched standoff submunition dispenser.

LPI: Low probability of interception.
LRSOM: Long-Range Standoff Missile: a proposed

long-range cruise missile being considered in a
tri-national feasibility study by the United
States, the United Kingdom, and the Federal
Republic of Germany.

Luftwaffe: Air Force [viz., “air weapon”] of the
Federal Republic of Germany.

M-74: An Army APAM submunition to be used
in ATACMS missiles for attack of unarmored
targets.

Martel: A British TV-guided bomb.
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MASINT: Measurement and signature intelligence
—e.g., a measurement of a target’s closing ve-
locity obtained using moving target indicating
(MTI) radar.

Maverick: A guided short-range air-to-ground anti-
armor missile used by the U.S. Air Force (des-
ignated AGM-65, q.v. ).

MICOM: U.S. Army Missile Command.
MICNS: Modular Integrated Communications and

Navigation System—used by the Target Acqui-
sition Designation Aerial Reconnaissance Sys-
tem (TADARS).

MIFF: An air-delivered anti-tank mine made in the
Federal Republic of Germany to be dispensed
by MW-1 dispensers on Tornado aircraft.

Mine: A destructive device detonated after its em-
placement, usually by some action of its target.

Mirach-100: An Italian-made remotely piloted ve-
hicle which can be used for reconnaissance.

Mirage 5: A Belgian aircraft used for recon-
naissance.

Missile Attack: An operational concept using ground-
launched missiles such as ATACMS.

Mk-82: A general-purpose 500-lb bomb.
Mk-84: A general-purpose 2,000-lb bomb.
MLRS: Multiple Launch Rocket System. An ar-

tillery system now in procurement by the U.S.
Army and several other NATO nations.

MLRS/TGW: Terminally Guided Warhead for
MLRS. An anti-armor TGSM, now in develop-
ment by the U.S. Army.

MMW: Millimeter-wave. Sensing or using electro-
magnetic radiation with wavelengths between
one millimeter and one centimeter.

MNC: Major NATO Commander (SACEUR,
SACLANT, or CINCHAN).

Mohawk: A U.S. Army airborne ground-surveil-
lance radar system carried by OV-1D aircraft.

MOS: Military Occupational Specialty designa-
tions used by the U.S. Army.

Moving Columns: Groups of vehicles moving on
roads as part of a combat unit on the march.
The actual groupings of vehicles are usually
battalion-sized, about 40 to 60 vehicles per col-
umn, with spacing between columns using the
same road.

MPS: Mission Payload System for the Aquila
RPV.

MR: Motorized rifle.
MSC: Major Subordinate Commander (e.g., CIN-

CENT, CINCNORTH)
MSOW: Modular Stand-Off Weapon. An air-launched

weapon now in concept development in NATO.
This weapon would provide 25 to 50 km of stand-
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off, and would employ a dispenser and either
anti-armor or APAM submunitions.

MTI: Moving target indicator. A type of radar use-
ful for surveillance of moving objects such as
aircraft or ground vehicles.

MW-1: Multipurpose Weapon, a submunition dis-
penser made in the Federal Republic of Germany
for the Tornado aircraft; it can dispense several
types of submunitions.

NAA: North Atlantic Assembly. An organization
composed of selected members of the parlia-
ments of NATO member nations.

NAAG: National Army Armaments Group (of
NATO).

NGF: Northern Group of Forces. Soviet Forces sta-
tioned in Poland, consisting of about two di-
visions.

NIS: NATO Identification System. An IFF sys-
tem being considered for adoption by NATO.

NORTHAG: Northern Army Group of NATO’s Al-
lied Command Europe.

NIMROD: An airborne early warning system de-
veloped in the United Kingdom for the Minis-
try of Defense. The United Kingdom has since
decided to procure U.S. E-3 AWACS aircraft
instead.

NSWP: Non-Soviet Warsaw Pact,
O&C: Operations and control (for Joint STARS).
OLA: Off-loading area.
OMG: Operational Maneuver Group.
ON WPN: On weapon. Used here to describe au-

tonomous target acquisition systems installed
on weapons (e.g., cruise missiles).

ORCHIDEE: Observatoire Radar Coherent Heli-
porte d’Investigation Des Elements Ennemis.
A developmental French airborne ground-sur-
veillance radar system which will be carried by
Super Puma helicopters to indicate moving
targets.

OV-1D: The U.S. Army “Mohawk’ observation air-
craft equipped with an airborne ground-surveil-
lance radar system.

OUSDRE: Office of the Under Secretary of Defense
for Research and Engineering, in the U.S. De-
partment of Defense.

Patriot: A modern surface-to-air missile system
used by the U.S. Army in Europe; it uses a
phased-array radar and fires T-16 missiles.

Pave Mover: An experimental airborne radar and
weapon guidance system carried by an F-111 air-
craft and used in DARPA’s Assault Breaker
program; Joint STARS will use similar but im-
proved technology.

Paveway: A series of laser-guided bombs used by
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the U.S. Air Force, built around the Mk-82 (500-
lb) and Mk-84 (2,000-lb) bombs, denoted GBU-
12B and GBU-10C, respectively.

Peacetime Intel: As used here, peacetime intelli-
gence which can be used to locate certain fixed
targets (e.g., bridges, power stations, and rail
segments) with high accuracy.

PGS: PLSS Ground Station. A hardened facility
in Europe proposed (but no longer planned) to
house a PLSS CPS.

Phoenix: An unmanned aerial vehicle made in Eng-
land by GEC Avionics.

PIAP: PLSS Intelligence Augmentation Program.
An Air Force program under which the PLSS
Intelligence Augmentation System (PI AS) is be-
ing developed.

PIAS: PLSS Intelligence Augmentation System,
A proposed facility for augmenting the analy-
sis, reporting, and exploitation of data collected
by PLSS.

PIM: PLSS Interface Module. A proposed facility
within a PLSS Central Processing Subsystem
for selecting, formatting, and disseminating
PLSS location reports to various users accord-
ing to their needs.

Pioneer-1: An unmanned aerial vehicle made in Is-
rael by AAI/Mazlat.

PLSS: Precision Location Strike System. An air-
borne surveillance and control system developed
for TR-1 aircraft to detect, identify, and ac-
curately locate advanced (pulsed, frequency-
hopping) enemy radar transmitters and some
types of jammers in near real time and to guide
weapons or aircraft to such targets with suffi-
cient accuracy to destroy them.

PLSS GS: PLSS Ground Station.
POL: Petroleum, oil and lubricants.
RAAM: Remote Anti-Armor Mine, produced for

the U.S. Army.
RAF: Royal Air Force of the United Kingdom.
Rail Mine: Used here to denote a hypothetical mine

designed to damage track and derail moving
trains. Such a mine could use a modified anti-
bunker munition and a Mk-75 fuze.

Raven: The Air Force EF-111A aircraft, which is
equipped to jam enemy radars,

R&D: Research and development.
RDT&E: Research, development, testing, and

evaluation.
recce: Reconnaissance (slang).
reconnaissance: As used here, collecting informa-

tion about specific areas or activities of particu-
lar interest using any of several types of sensors.

Regimental Columns: Groups of vehicles, which
comprise a regiment moving on roads. The ac-

tual groupings of vehicles are usually battalion-
sized, about 40 to 60 vehicles per column, with
spacing between columns using the same road.

REGT ASSY AREAS: Regimental assembly areas,
also known as “departure areas, ” for Warsaw
Pact divisions. These areas are usually located
within the range band of 30 to 80 km from the
FLOT, outside of the range of NATO artillery.
Assembly areas are large enough that the den-
sity of vehicles is relatively low, and are chosen
by the Warsaw Pact forces to take maximum
advantage of cover and concealment.

RF-4C: A reconnaissance version of the F-4 Phan-
tom fighter-bomber, used by the U.S. Air Force.
Some carry TEREC equipment.

RF-4E: A reconnaissance version of the F-4 Phan-
tom fighter-bomber, used by the Luftwaffe.

RF-104: A reconnaissance version of the F-104
Starfighter, used by the Royal Netherlands Air
Force.

RGT: (1) Remote [MICNS] Ground Terminal for
TADARS; (2) regiment.

RITA: Mobile radio-telephone equipment made by
a consortium of Belgian and French companies;
being purchased by the U.S. Army for use in
Europe.

RLG: Ring-laser gyro. A laser device that can pro-
vide rotation rate measurements for navigation
and guidance systems; it has no rotating parts
but can substitute for a gyroscope, which pre-
viously was required for this purpose.

Rockeye: A U.S. cluster bomb which dispenses 247
unguided anti-armor shaped-charge bomblets.

RPV: Remotely piloted vehicle: an unmanned ve-
hicle which is guided by operators in a control
station, where television imagery or other infor-
mation transmitted by the vehicle is displayed.
In this report, the term refers only to aircraft.
See also UAV.

RSC: Reconnaissance-strike complex. A Soviet mili-
tary term for integrated surveillance/attack sys-
tems such as those demonstrated by DARPA in
its Assault Breaker program.

R&S/SA: Reconnaissance and surveillance/situa-
tion assessment.

RSTA: Reconnaissance, surveillance, and target
acquisition.

SAC: Strategic Air Command of the U.S. Air
Force.

SACEUR: Supreme Allied Commander, Europe.
SADARM: Search and Destroy Armor, Smart

anti-armor submunition for surface-to-surface
weapons.

SAM: Surface-to-air missile.
SAR: Synthetic aperture radar. A type of airborne
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or orbital radar used for obtaining high-resolu-
tion radar images of stationary objects. A SAR
can obtain imagery much more detailed than
that obtainable by a real aperture radar having
an antenna of comparable size.

SCDL: Surveillance and Control Data Link (for
Jo int  STARS) .

SEAD: Suppression of enemy air defense.
SENIOR RUBY:  A tact ica l  ELINT system.
SENIOR SPEAR:  A tact ica l  COMINT system.
SFW: Sensor  Fuzed Weapon.  A U.S.  Air  Force

anti-armor weapon now in development, consist-
ing of a Tactical Munitions Dispenser (TMD)
containing ten BLU-108 Skeet dispensers, each
of which releases four Skeet submunitions.

SHAPE: Supreme Headquarters, Allied Powers,—
Europe.

SIGINT: Signals intelligence. Consisting of both
communications intelligence (COMINT) and
electronics intelligence (E LINT).

SINCGARS: Single-Channel Ground-Air Radio
System. A jam-resistant voice radio system
used for communications between aircraft and
ground units of the U.S. Air Force and the U.S.
Army.

SIOP: Single Integrated Operational Plan. For
U.S. use-of strategic nuclear weapons.

Skeet: A “smart” puck-shaped anti-armor submu-
nition developed by the Air Force to sense a tar-
get and discharge- a high-velocity explosively-
formed penetrating projectile at it. “Skeet” is
a trademark of Avco Corp.

Skeet/TGSM: In this report, denotes smart anti-
armor munitions: either Skeet or TGSM or both.

Skyeye: An unmanned aerial vehicle made in the
United States by Lear-Siegler.

SLAR: Side-looking airborne radar.
SNS: Site Navigation Subsystem of PLSS.
SOTAS: Stand-Off Target Acquisition System. A

heliborne MTI ground-surveillance radar sys-
tem developed by the U.S. Army. The SOTAS
program has been canceled and superseded by
the Joint STARS program.

SRSOM: Short-Range Stand-Off Missile; NATO
feasibility study.

SSM: Surface-to-surface missile,
Standoff Air Atk: See AIR ATTACK.
STARS: See Joint STARS.
STC: SHAPE Technical Centre.
surveillance: As used here, routine monitoring

using any of several types of sensors (e.g., air-
borne radar).

T-16: The Patriot missile.
T-22: The Lance missile.
TA/AC: Target acquisition/attack control
TAC RECCE: Tactical reconnaissance, A tactical

air mission.
TACAIR: Tactical aircraft, air forces, or airpower.
Tacit Rainbow: A long-endurance missile (an ex-

pendable lethal air-launched unmanned aerial ve-
hicle) being developed in the United States to
attack radio emitters such as radars and jammers.

TACMS: Tactical Missile System (see ATACMS).
TADARS: Target Acquisition/Designation Aerial

Reconnaissance System. A reconnaissance and
target acquisition- and designation system be-
ing developed for the U.S. Army. It includes the
Aquila unmanned aerial vehicle as well as truck-
mounted rail launchers, recovery nets, air vehi-
cle transporters, maintenance shelters, and
ground-control stations.

target acquisition: Detection and recognition of a
potential target and estimation or prediction of
its location with sufficient accuracy to permit
attacking it effectively with available weapons.

TBM: Tactical ballistic missile.
TDOA: Time difference of arrival. A radiolocation

technique–used by the Precision Location Strike
System (PLSS)–by which a network of radio
receivers can determine the relative location of
a transmitter. Also: a related technique—used
by other military and civil radiolocation systems
such as LORAN—by which a single radio re-
ceiver can determine its location– relative to
those of synchronized radio transmitters,

TERCOM: Terrain Comparison. A system and
method for high-accuracy navigation, presently
employed on certain cruise missiles.

TEREC: ELINT reconnaissance equipment carried
by some RF-4C aircraft.

TGSM: Terminally-Guided Submunition. Smart
anti-armor submunition under consideration for
ATACMS missiles. The TGSM has the capabil-
ity to search an area for the target vehicle and
then fly toward the target and kill it by deto-
nating a shaped charge on contact.

TGW: Terminally Guided Warhead. A develop-
mental warhead for MLRS rockets which will
release TGSMs.

TLE: Target location error.
TMA: Theater of military action. Also known as

TMO, TSMA, and TVD.
TMD: Tactical Munitions Dispenser. A U.S. Air

Force system (denoted SUU-65/B) to dispense
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submunitions over a given target area. Many
different types of submunitions can be used in
the TMD, including the CEB, Gator, and Skeet.

TMO: Theater of military operations. (Also TMA,
TSMA, and TVD.)

TMSA: Theater of military strategic action. (Also
TMO, TMA, and TVD.)

Tomahawk: A cruise missile manufactured by Gen-
eral Dynamics in several versions: some armed
with nuclear warheads, others with non-nuclear
warheads.

Tornado: An advanced air interdiction aircraft in
production and being fielded by the FRG, Italy,
and the United Kingdom.

TR-1: A high-altitude, long-endurance aircraft used
by the U.S. Air Force for surveillance and recon-
naissance. It is used by the Tactical Reconnais-
sance System (TRS) and by the Precision Loca-
tion Strike System (PLSS).

TRIGS (pronounced “triggs”): TR-1 Ground Sta-
tion. A buried, hardened facility designed to re-
ceive, process, and exploit data from Tactical
Reconnaissance System sensors carried by TR-
1 aircraft, When operational, TRIGS will replace
or augment the Tactical Reconnaissance Exploi-
tation Development System (TREDS); it will
provide additional capabilities such as dynamic
(i.e., in-flight) retasking of TRS sensors.

TRAC: (1) the TRADOC Analysis Center of the
U.S. Army; (2) Tactical Radar Correlator. A mo-
bile ground station being developed by the U.S.
Army for receiving, processing, exploiting, and
disseminating data from airborne radar systems.

TRADOC: The Training and Doctrine Command
of the U.S. Army.

TREDS: Tactical Reconnaissance Exploitation De-
velopment System. A developmental transporta-
ble ground station for the Tactical Reconnais-
sance System (TRS). TREDS includes: 1) a
Mission Control Element (MCE), 2) an Inter-
operable Ground Data Link (IGDL), 3) a Tacti-
cal Ground Intercept Facility (TGIF), 4) a
Ground Control Processor (GCP), 5) a SAR
Ground Facility (SGF), 6) a Wide-Band Commun-
ication Element (WBCE), 7) a TREDS Com-
munications Element (TCE), 8) an ASARS-II In-
terface Device (AID), and 9) a TREDS Support
Facility (TSF).

TRS: Tactical Reconnaissance System. An airborne
reconnaissance system which includes the ASARS-
11 radar system.

tube artillery: Artillery guns, as distinct from mis-
sile artillery.

Turbine Islander: A twin-turboprop aircraft (des-
ignated BN-2T) made by Pilatus Britten-Norman
in several versions; one—the CASTOR Islander
–has been modified to carry the British ASTOR-
1 side-looking airborne radar (formerly called
CASTOR-I).

TVD: Teatr voennykh deistv. A Soviet military
term variously translated as theater of military
action (TMA), theater of military strategic ac-
tion (TMSA), or theater of military operations
(TMO); see ch. 4.

UAV: Unmanned aerial vehicles, including remotely
piloted vehicles (RPVs), which require remote
control by human pilots; autonomous aircraft
(drones), which do not; and aerial vehicles which
permit, but do not require, remote control by
human pilots.

UHF: Ultra-high frequency. Radio frequencies be-
tween 300 megahertz (million cycles per second)
and 3 gigahertz (billion cycles per second).

UK: United Kingdom of Great Britain.
UMV: Unmanned vehicle. Refers only to an un-

manned aerial vehicle (UAV) in this report.
USAFE: U.S. Air Forces, Europe.
USAREUR: U.S. Army, Europe.
VGK: The Soviet Supreme High Command (trans-

literation of a Cyrillic acronym).
VHF: Very-high frequency. Radio frequencies be-

tween 30 megahertz (million cycles per second)
and 300 megahertz.

WASP: (1) a now-defunct Air Force air-launched
mini-missile development program; (2) an air-
borne computer system being developed for the
F-4G Wild Weasel aircraft.

WDL: Weapon Data Link of Joint STARS, using
the Joint STARS radar to transmit target data
and a Weapons Interface Unit installed on an
attack aircraft or missile to receive it.

WDU-25B: See Bullpup.
Wild Weasel: U.S. Air Force TACAIR hunter-killer

system (denoted F-4G) for attacking enemy air
defense units.

WIU: Weapons Interface Unit. A component of
Joint STARS which would be installed on at-
tack aircraft or missiles to receive target data
updates from Joint STARS aircraft via the
Weapon Data Link. A WIU is being developed,
and the Air Force is considering procuring it.

WP: Warsaw Pact.
WW: Wild Weasel.


