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; The purpose of the study is to propose modified objectives, doctrine, and
E organization for US air defense forces in the CENTAG NATO region.

The emerging short war concept requires that NATO strategy be reoriented
! to fight and win a short but intensive first battle. US air defense planning
! sust be modified to optionally support the short war concept and insure that
MATO forces can indeed win the first battle.

| ! Two assumptions are made. The first is that the Warsaw Pact will attack
| in a manner to optimize its 2:1 quantitative advantage in immediately avail-
’ able air power. The second is that the Warsaw Pact main effort will occur in
i +he NORTHAG region, and that NATO air power will be concentrated there to
unter the greatest threat. The occurrence of either of these two suppositions
¢ w11l operate to deplete NATO air power in the CENTAG region, and severely
f c-rain NATO ability to provide a significant and dedicated air assets for the
i defense of CENTAG. To counter this situation, US ground based air defernse
g forces in CENTAG must adopt an attrition objective and be utilized to destroy
the maximum number of enemy aircraft in the minimum time possible.

as

§ Air space utilization procedures must be modified to optimally implement
! the attrition objective and respond dynamically to the local tactical situa-
tion. In this regard, a modular air space utilization system is proposed,
whereby the theater air defense commander can assign air space sectors
(attrition areas) to the exclusive use of either the Army or the Air Force,
i based on his assessment of the threat, current requirements, and available

{ assets. This proposal allows for the probable early destruction or neutrali-
zation of the communications and control facilities required to dynamically
manage the joint and concurrent use of air space. Adoption of the modular
air space utilization system will permit the local proliferation or massing
of inexpensive attrition weapons, such as REDEYE, for maximum effectiveness
with minimum risk to friendly aircraft.

i The study concludes:

i a. NATO air assets will not be immediately available in significant
: numbers for the defense of the CENTAG region.

b. US ground based air defense must adopt an attrition objective and
be utilized in a rapid and massive pulse to attrit the maximum number of
enemy aircraft in the minimum time possible.

c. A modular airspace utilization scheme is required to optimally imple-
ment the attrition objective and maximize the effectiveness of both air and
ground based air defenses. 3

| d. Current air defense organizational structures should be modified to
é allow for the enhanced control and proliferation of attrition weapons such
i as REDEYE. .
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SECTION 1 - INTRODUCTTON

The purpose of this study is to propose modified objec-
tives and combat organizations for air deflense forces in the

U

-

S portion of the NATO CENTAG rvepion. MThe study will address the
current time frame and will congider only US forces and weapon

cvstems currently deployed or earmarked for commitment in CENTAG.

The requirement to modify air defensge planning for the
CENTAG region ig a response to the émerginﬁ "short war" cohcept.
This concept arpues that in the event of hostilities in Western
Europe, NATO forces must be prepared to decisively win the
first battle. The necessity to win the first battle is based
on the assumption that the spectre of a strategic nuclea%
exchange will cause a4 negotiated truce immediately following
the initial round of hostilities. This truce would freeze the
final disposition of opposing forces along hewly created de-facto
political boundarieg. Accord;ngly, NATO strategy must be re-
oriented to fight a short but intensive first battle, to
decisively check Soviet aggression and establish the most

favorable negotiating posture possibdle.

This study will evaluate the measures required to prepare
US air defense forces in CENTAG to win the first battle.
specifically, the study will analyze the Warsaw Pact threat to
NATO, and assess the impact of this threat on air defense planning.

Based on this threat assessment, the study will propose that to

win the first battle, the objective of air defense must be to

, X - ¥ i
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exvet the marimum attrition of enemy aireraft in the shoriest
possible time. An airspace utilization system to support the

attrition objective will be proposed, and the study will discuss

the air defense deployments, organization for combat, and TORE

structural modifications required to optimally implement the

stirition objective.




SBECTION 2 ~ THE THREAT AMD PLANNING IMPLICATIONS

A detalled discusslion of the quantitative and qualitative

threat to NATO i beyond the scope and classification of this

atudy.  The purpose of this section ia to provide an overview
¢ the Warsaw Pact air and ground threat to NATO, and the inter-

active influences this threat exerts on air defense planning.

Analysis of opposing air capabilities is a cbmplex
consideration. Qualitatively, NATO is credited with superiority
in sophistication of cquipment, capability of air crews, and
versatility of aircraft.l In the quantitative arena, however,
the Warsaw Pact has a significént advantage over NATO M-Day
tactical air forces. The precise magnitude and scope of this
quantitative lead is unclear., Aircraft have a high degrge of
tactical and strategic mobility. It is therefore difficult to
estimate the quantity of aircraft available for wartime“commitn
ment to a specific 1ocation, based on their habitual location
in peacetime, Additionally, many modern aircraft are multi-
purpose, and cannot ve categprized as dedicated to a single

role or migsion.

Table 1 depictls the tactical aircraft balance in Central
Europe. The relative NATO deficiency is approximately,Z.jzl,
not including France. Thevrelative deficiency is reduced to
1.6:1, if it is assumed that France will 6ommit,her tactical air

forces under NATO control.




g kel
¢ & TACTICAL AIRCRAFT BATLANCE IN CEN'PRAT EUROPE ‘
]
|
3 ; =
. ! NATO Squadron Warsaw Pact Squadron
{ | S 08 D S T e e | holding |
E United States 270 Soviet Union 1,250
% | Bl tadn 170 Czechoslovakia 500
i Canada 50 Bast Germany 320
é Belgium 140 Poland : 700
_ Netherlands 140
E West Germany -
; lig 205
g Tranoe 500
? Potals T 2 M I - i WA )
]
E Source: The Military Balance, 197%-1974 (Iondon : Institute
i for Strotegic Studies, 1974), p. 95
£




-

1
n
4
118
a3

I
gg
i'; E
. ::,

4
il
uﬁ )
8
A

P

e

e

B s W ey T i e e

Table 2 depicts the velative balance, congidering the
ndditienal contribution of NATO aireraft in Northern Furope
(A\FNORTH) and Soviet aireraft in Western USSR. US and British
Alreralt in Great Britain and US adreralt in Spain are alno In-
cludeds  The Warsaw Pact contribution does not include the air
forees of Hungary, Rumania and Bul@éria, which are believed to be
earmmarked for commitment in the Mediterranean theatre. Tue
rclative NATO deficiency, excluding France, is approximately
2.1:1. Assuming French participation, the ratio is approximately

T .

Although Table 2 depicts the majority of Warsaw Pact tactical
aircraft as "interceptors", many are dual capable as ground
attack airecraft. Additionaliy, recent analyses indicate that the
Soviets are departing'from their traditional emphasis on air
defense and are starting to emphasize the ground attack role, as

exemplified by the development of the SU-19 (Fencer) aircraft.?

For comparison purposes, table 3 depicts tne NATO-Warsaw
Pact tactical air balance, as computed by a second, unclassified
source. Here the NATO M-Day tactical aircfaft deficiency in

Central Europe is assessed as approximately 2:1.

Although the Warsaw Pact has an approximate 2:1 advantage
in M-Day tactical aircraft, NATO has a larger reserve of total
aircralt. Forward deployed NATO air forces represent only 20 per-
cent of its worldwide inventory compared with 40 percent for the
Warsaw Pact.3 The US tactical aircraft invéntory alone exceeds

that of the Soviet Union by 1500.% Accordingly, NATO has the

/




Table ?

TACTICAL ATRCRAFT BALANCE IN CENTPAL EUROPE
INCTUDING REINFORCEMENT POTENTTIAL

Northern and Central Europe, Spain
Great Britain (including US dual
based sguadrons), and Weatern YSSR

Gaati-call JAdRERElt | 1n
Operational Service

Warsaw
NATO France Cage
! Pact

Light Bombers 250
Fighter/Ground~Attack g 1,500

Interceptors » 2T

Z,8L0

Totaln 3,850

frurce: Adapted from The Military Malance, 1974-1975 (Tondon :

Tnetitute for Stratepic Studien, 1974), p. 100.
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Table

%

TACTICAL ATRCRAFT BALANGE IN CENTRAL EUROPE,

SECOND SOURCE DATA

France

Totnls

hepdons NATO Warsaw Pact
Northern Repion 1830 SELL
ferbenl Rerinn 1,000 2,800
US ~nd British Aireraft 600 ——
Ciettear et g
et S S s ;
Western USSR — 800 b
1,780 3,600 :
Furopean USSR
(Northern and Central parts) | —— 750
350 ——
) T e S | () 4,350 e :
Source: Adapted from SIPRI Yearbook 1974, (Stockholm: Stockholm é
International Peace Research Institute, 1974), p. 48 E
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F ufficient time and airfields are available, :

C§

Implicit in NATO defense plans is the concept that there

i will be sufficient warning of a possible attack to permit k

reinforcement to take place.5 Assuming that this warning time will 2

be available, it is projected that the Warsaw Pact will Saral )l

en,joy a 2:1 superiority in tactical aircraft, after 30 days of

B buildup on each side, with the Tull US potential not mobilized %
{ . B0k S M+9O.6 The assessment of the US ability to reinforce NATO
k

air power is somewhat optimistic, since it assumes that there

will be no other crisis competing for these aircraft, and that 'g

reinforcement will occur in an unimpeded manner, o

In summary, should the Warsaw Pact initiate hostilities

e g el

TR

from a surprise attack posture, or should NATO fail either to

%,

-

recognize or respond to the period of political warning, NATO i

gk
. o
" b otel s
e A A e

will be faced with an approximate 2:] inferiority in airecraft in

Central Europe. Should the US ‘be forced to reinforce its air

el S s

; % capabilities after the onset of hostilities there will be a
‘%} degree of risk in the success of this operation.7 NATO airfields
%f E may be under repeated air attack and the initial Warsaw Pact air
; j advantage will operate to preclude the orderly buildup of US
;. ¢ air power in the NATO theatre.

*. The Warsaw Pact ground based alr defense capabilities exert
%1 é a strong influence on US air defense plannigg,\particularly with
éf § regard to the employment and availability of air power. Figure 1
g % depicts the air defense equipment and deployment of a typical

14




2372 — A roial of 114 of these towed 23 mm
~ cannon are deploycd within S um ol the NATO
. ine along each Soviet Army FEBA. and up 10
) am 10 the tear they are deployed n 19 bat
ey 0l 6 mounis cach Ant avcralt range of these
Jpons 13 1,200 m and hinng a1 s 2,000 rpm.

U-23 4 — 132 battenes of the 23 mm quad
an armed SAaed AN ana are also deployed by

Army av @elense umits wiong the 50 km FEBA
Ling 3 total of 128 tining vehicies Shilag showed
il 10 Le probabiy the mast lethal low-level AA
.ipons system i the worid ounng the war ol Yom
Lot pounng oul 4 O rpm from s 4 radat-
cted cannon. 1o an cllecuive range of 2.500 m.

5U-57-2 — The twin 57 mm AA 1ank 1s deployed
cmalier numbesrs thiough the Army atea. with 3
W1 of 36 vemicies diviaea into 6 battenes ol 6 The
Lcally controlied cannon have a rate ol hre of
.0 rpm combnned and ure cllective 10 @ (ange ol
Lot 4,000 m at high angie (87°).
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SA-4 Ganof — 9 mobiie SA-4 missilo balteries are
deployed 1n the gaps betwean tho SA-6 batternos.
Cach SA-4 battery has 1 Pat Hand fire control radar,
1 loader vehicle and 3 twin Jauncher vahicles The

leading 3 battenes move at 2 distanco of 10 km *

behind tho Acmy Group frontal units, reaching up 10
50 km 1nto NATO awrspaco along tha length of the
front. at the caiing of about 50.000 1t The G
remaining batlgres mova in 3 latoral belt 25 km
behind the front, backing up the 2 roar SA-6 bal-
tenes.

SA-2 Guidelina — Thica battones, each of 6
single SA-2 mobile missile launchers, @ Fan Song
fire control radar. and a loader vehicle, are deployed
in the Army Group area. Tho two forward batienes
are located 45 km from the Soviot front. beyond
/high d ge ox-
tenids tar ahout B km 10 a mag ceiling ol 66 OO I
increasing 1o 100,000 It ovar the FE8A ing thid
SA-2 Lattery s located in the centie of tha: Army
Group arca some 80 km back from tho advancing
front '

———————

A 7.
(Lt
\7s

o e o e e
S 2N

5.60 ~— This sinnle
sama 7 mm ordnan

|SLE PRODUCTION

towed AA rannon uses the
ce as tho 2SU-57-2. but in

contrast, 18 radar dheected Nate of fira 18 120 tpm
and elfecuve range well over 4,000 m A 101! of
130 guns are deployed (0 23 battenios of 6) in 3
belts acioss the bicadin of each Sovint Army a1oa
The first belt 18 about 10 km back from the Sowviol
FEBA. the second 15 km from the FEBA, and the
third about 25 km back.

. SA-6 Gainful — 5 battenes of the 5A.6 misule
system {cach consisiing ol one Straight Flush hie

control radar vehicle,

one loader vehicle. and 3 twin

tauncher vehicles) move close to the front of the
advancing Army Group. 3 batienes are located S
km from the front hine. reaching up 10 32 km into
NATO auspace at the maximum ceiling of 66,000 It

: along the whoie 50 k

m lront, up to 10 km into

NATO awspace at an alutude of 350 ft along the
ontire Army front, but with Y radius of only 5 km
from the launchers against targeis at 250 1t The
two remaining balteries aro deployed in depth,
some 10 km further 10 the rcar, tilling the central
paps between tho 3 forward batienes

30

20

\ AA57/2. r

\ _23/4.23/2 _.l.
3 10

,' AA 57 mm ’

Source:

(Geneva, Switzerland 1974), p. 450.

9

International Defense Review, August 1974

4 Gun and nussile AA
units of & Sowiot Army
Group in East Gormany
(exciuding 63 troops of
BROM. 2 vetucles with sex-
tuple SA-7 Grad/ launchers
shoulder hred SA-7s. and

,nunb;\mpoxc cannon and

MG depioyed with snfantty
and armoured units) There
are 5 Sowiet Army Groups
in £'Germany 10 peage-
ume. resnforced 10 610 ume
of tlension

3 battenes SA-2

9 Laltenes SA-4
5 batienies SA-6

24 bauemies 57 mm S-6C
(148 singlo guns)

6 uoops 2S5U-57/2 (3€
Iwin un tanas)

32 woops 2542374 (128

Quigtl yun) tanes)

19 Luttones 2U-2372 (114
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Soviet Army Group, of which there are five currently deployed in
East Germany. It is significant to note that the coverage of
the SA-~6 and SA-4 extend approximately 40 KM into friendly air

space for aircraft flying in excess of about 15,000 feet.

The 1973 Middle East War provided an insight intb the
quality of Soviet air defense systems, These weapons may prove
to be even more effective when utilized by Warsaw Pact forces.
Although, the US has been concentrating on the development of
active and passive air defense countermeasures, it is logical to
assume that the Soviets shall correspondingly modify their air

defense systems to preclude their nullification:

In terms of air defense, the Soviets probably
gained valuable insights (from the 1973 Middle East
War) into how to use the SA-7 more effectively and
how to make the Russian-interlaced 2SU-23, SA -2,-3,
and -6 air-defense system even more efficient. At
the very least, Soviet military experts had the
opportunity of witnessing the use of sophisticated
American ECM against the Russian supplied system.
Therefore, theoretically, Moscow should be .able to
develep future air defenses even more difficult for
American ECM to operate against.B

The density and coverage capabilitiés of the Soviet air
defense systems will greatly influence the employment of friendly
aireraft, NATO will be faced with the choice of either deai-
cating aircraft to counter these air defenses, or working around
them and accepting high attrition rates. In either case, the
net result will be manifest as.a dimunition in the number of NATO

aircraft immediately available for the air defense role.

The Warsaw Pact ground threat to NATO also exerts a strong

interactive influence on air defense considerations. NATO ground

/6
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forees in Central Furope are not optimally deployed with repard
to terrain, The lepacy of post war occupation zones has left
the relatively strong US forces deployed in the CENTAG area.
This area is peographically well suited for defense. The prime
invasion route, across the north Germaﬁ plains, is in the NORTHAG
area, defended by relatively weaker NATO forces.9 Accordingly,
based on tactical considerations alone, the main attack in

Central Europe should occur in the NORTHAG area.

Should the main attack occur in NORTHAG, it is quite‘pro-
bable that CENTAG air acssets will be diverted to counter the more
pressing threat. The potential for utilizing CENTAG aircraft
in NORTHAG has been facilitated by a recent NATO reorganization
which placed all operational air forces in the Central Europe

10 while the

Command (AFCENT), undér centralized control.
centralization of air power is tactically sound with regard to
the theatre as a whole, it could result in a significant decrease
iIn the number of aircraft availgble in CENTAG for air defenge

and close air support.

The combined Warsaw Pact air_and ground threat has serious
implications for air defenac planning in the_CENTAG area, Doc~
trinally, the air defense of an overseas land area, such as the
US CENTAG area, is a joint Army-Air Force effort, with ovefall
responsibility normally assigned to the Air Force.11 However,
for the reasons outlined previously, US air may be temporarily
unavailable in significant quantity for the air defense mission

in CENTAG. The CENTAG air defense concept must therefore consider

the requirecment for enhanced Army air defense. Specific objectives




and tactics must be developed to support US ground forces,

economically redretis the Warsaw Pact quantltative lead in air

power, and conserve US air power from prohibitive attrition ex-

changes,
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SECTION 7 - AIR DEFENSE OBJTECTIVE - ATTRITION

The doctrinal mission of US air'defense artillery in the
field. ins to destroy, nullify, or reduce the cffectiveness of
enemy air attack.]2 In an overseas land drﬂa (e.g. NATO-CENTAG),
air defense artillery forces have the doctrinal objective of
limiting the effectiveness of enemy oifensive air efforts to a
level permitting freedom of action for friendly forces.13 The
doctrinal objective of limiting the effectiveness of enemy air
attack is broad in nature, and can be achieved by orienting

either on the friendly or enemy force.

When orienting on the friendly force, the effectiveness of
enemy air action is reduced by limiting damage to defended assets.
Damage limiting is a'relatively sophisticated technique, which
purpose is to preclude enemy air from effectively delivering
ordnance on the defended asset, Ordnance delivery can be pre-
cluded by destroying the enemy aircraft (attrition), or by forcing
the aircraft to execcute evasive maneuvers that result in premature
or inaccurate ordnance delivery (virtual attrition). Since the
orientation or emphasis is on the preservation of the defended
asset, virtual attrition of the enemy is equally effective as
actual attrition. Additionally, the damage limiting technique may
distinguish between threatening ang non-threatening enemy air-
craft, and choose to engage only threatening aircraft in an effort
to conserve ammunition. A non~threatening aireraft might be one
that is within engagement range but either not flying toward the

defended asset, or not loaded with ordnance.

/7
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When orienting on the enemy, the effectiveness of hostile
air attack is reduced by the systematic and unrelenting destruction
(attrition) of all enemy aircraft within engagement range. Orienting
on the enemy emphanizes the utilization of alr defense weapons to
attack enemy aireraft as opposed to defend friendly assets, 1In
this regard, little distinction is made between threatening and
non-threatening aircraft. Emphasis is placed on engaging as many
aircraft as possible, with priority to those engagements with the

highest probability of success,

Current air defense doctrine does not gpecifically emphasize
the attrition role for air defense, although it isg certainly per-
missive and implied within the broad requirements of the air defenqe
objective, The attrition objective is also implied in the "area"
air defense concept, which purpose is to limit the effectiveness
of enemy air over a wide operating area (as opposed to a specific
target area). Additionally, current doctrine does provide for
special defenses known as "flak traps", which primary objective
is to destroy enemy aircraft which are lured or deceived into |

attacking a real or imaginary target.14

If US forces in CENTAG are to win the first battle, air

defense artillery must be utilized 1o destroy the maximum number
of Warsaw Pact aircraft, in the shortesct possible time. Tﬁe Warsaw : |
Pact must be placed in a Situation where initial aircraft losses ‘;
are severe enough to inhibit further operations, and place® the Pact :
at a military disadvantage for subsequent political negotiations.

A heavy initial attrition rate for enemy air will also function to

S
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lessen the impact of Warsaw Pact quantitative air superiority

and support the US Air Force in its counter air mission.

To exact these high attrition rates, US air defense forces
in CENTAG must emphaslize the attrition objective and orient on the
enemy. Air defense must be employed in a massive "puléé" of fire
power to maximize the elementis of surprise and security. This pulse
may be of several hours or days dufation, depending on the Warsaw
Pact's ability to analyze and counteract the air defense systems.,
In the interim, however, army air defense must be utilized to the
fullest extent to exact maximum attrition while the enemy is most
vulnerable. Air defense forces must resist the temptation to con-
serve ammunition for the long haul. If the air defense battle is
conducted at a lower, but more readily sustainable rate (iong war
oriented), the Warsaw Pact will still develop countermeasures to

reduce the effectiveness of the opposing air defense systems,

without having first paid the penalty of an initially high attrition

rate.

-

Adoption of the attrition objective does not imply that aip
defense will not function te 1limit damage to critical assets. It
is a matter of emphasis and perspective., Attrition is the ultimate
means of achieving damage limitation. In the final analysis, all
enemy aircraft are threatening to the force as a whole. Eﬁemy
aircraft are only transiently non-threatening, when they are flying
to or from their specific targets. Engagement of enemy aircraft on
the non-threatening portions of their mission profiles ultimétely
precludes ordnance delivery over all the target areas. Enemy

aircraft that are destroyed while entering or egressing the battle

24k
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area will not be able to threaten fpeciflic tarrets on mbsequent

missions, Additionally, the attrition objective insures that

enemy aireralt will be engaged by the maximum number of air de- :
fenne forces, thereby inereasing the probability of their
Aeat riiatlon., |

Acceptance of the "short war' concept implies a decrease in 1
the criticality of limiting damage to larget complexes that do :
not function to immediately ihf]uence 0T contridbute to winning
the firct battie. Once hostilities begin, emphasis must'be f
rlaced on destroying enemy airer: ft while providing collateral E
defense fdr frierdly combat elements actively engaged in the ;
conduct of the first battle, ;
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SECTION 4 - AIRSPACE UTILIZATION

Implementation of the attrition objective requires the
creation of attrition areas in which air defense artillery ean
function to maximize the destruction of enemy aircraft thle
minimizing the probability of damage to friendly aircraft, While
the creation of attrition areas is a doctrinal extension of the
existing "flak trap" concept, special airspace utilization pro-
cedures must be developed to implement the attrition objecfive

in a joint Army-Air Force theatre of operations.

Based on the threat and planning implications discussed in
Section 3, the airspace utilization concept must be h.sed on the
assumption that the majority of high performance aircraft operating

over the CENTAG area in time of war will be hostile,

Additionally, the airspace utiliéation procedures should be
simple, with minimal dependence on equipment and technological
sophistication., 1In fact, the airspace utilization procedures must
be designed on the assumption that the majority of the Army air
defense and Air Force control and communications facilities cur~
rently deployed in CENTAG can be destroyed or neutralized at the
outset of hostilities. Finally, the airspace utilization pro-
cedures must be dynamically responsive to local variations in the

threat and friendly operational posture.

To meet these requirements, a modular bulk management air-
space utilization system is indicated. An airspace utilization
module is defined as 2 bulk of airspace allocated to the exclusive
use of either the Army or Air Force. At the extremes, one

73

ntilization module will permit the free use of airspace over a




o S e

L e e T

e

-
S

e o 2

e

it

%5%': et AR O S i e

e PepPrR iy

T

4
i
i
f
i:
¥
;

9
4

Fiven area by Army air defense, and the nther the froe

e of

airspace by the Air Force. Within these two cxtremes, a spectrum
of variants is ponsible, wherein portions of airspace over a

Fiven aren are subdivided by altitude or rccognizahle land features,
for concurrent but non-intermingled use by the Army and the Air
Force. An example of this would be to allocate 1o the Air Force

all the airspace over a given area, above the maximum altitude of

divisional air defense weapons.,

Inherent in the modular bulk ut*iization approach, is the
concepﬁ that once a particular module ‘is activated, the weapons
systems allocated to the module will function completely
uninhibited ("full on"), and that the weapons systems proscribed
from ﬁse of the airspace will enter or use the airspace at a
recognized level of rick., In this manner, the modular airspace

utilization system can be used to create attrition areas in which

.air defense artillery can function "full on" in the attrition

role, with minimum risk of misidentification and engagement of
friendly aircraft. Correspondingly, air defense artillery can be
turned off in thosec areas where use of tactical air is more
advantageous or neccesoary. Airspace utilization modules can be
activated or changed by electronic and/or verbal Instructions,

or in a less responsive manner by application of preplanned

patterns which can be disseminated as CEOI items.

The bulk management utilization concept is favored for
several reasons. TFirst, it is doubtful that either aircraft or

air defense artillery systems will ever achieve their full
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performance potential when they muat concurrently use the same
ailripaces I %he Tireti vattle 5 46 be won, the attrition ob-
Jective must be optimized with respect’to both the Army and Air
Force contribution. Tt is also doubtful whether many of the Army
and Air Force conirol facilities required Lo manage the concurrent
use of airspace will long survive or function on the modern
battlefield. These facilities are Telatively easy to detect and

will be prime targets for destruction or electronic neutralization.

A sceond sigiificant consideration is that the modular
concept permits airspace utilization to be tailored to the loecal
tactical situation. As discussed in Section 3%, the main Warsaw
Pact effort will probably occur in the NORTHAG area. IT the bulk
of CENTAG air assets, under centralized NATO control, are diverted
to this high threat area, modules allocating bulk airspace to
Army air defense can be activated in CENTAG to take up the slack.,
Within CENTAG itself, various tactical demands will compete for
Eiguted laiy assetc.  Priorities will be established to manage
the allocation of air assets in time., 1In this situation, appro-
priate quules can be activated in the areas receiving air
FUM RO T whicﬁ optimize Air Force effectiveness, while coﬁversely,
modules favoring air defense optimization can be activated in

these areas not receiving such support.

Mooular airspace management procedures can be orchestrated
to compound the enemy's countermeasures programs, If, at the
outset of hostilities, enemy air primarily encounters ground

based air defenses, the aggressor will concentrate on developing

el
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oplimim countermeasures and equipment loads apninst this threat,

At this point, the modular approach can be implemented to em-

phasize the use of US air apainst enemy air, In this situation,

the aggressor will be suddenly confronted by a threat which he
ia not equipped to optimally counter. 1In a cyclic manner, the
modular approach can be implemented to prevent the enemy from
ever developing optimal countermeasures, while giving US air and
ground based air defenses alternating periods of rest in which

to re-arm, re-fit and adjust tactics anag techniques.
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SECTION 5 - AIR DEFENSE DEPLOYMENT PRINCIPLES

Air defense deployments must optimize the accomplishment of
the atirition objective while providing US forces in CENTAG with
an effective air defense umbrella. The purpose of thié.section isg
to highlight the doctrinal air defense deployment principles that
are particularly applicable in the CENTAG area, and which will
contribute significantly to the accomplishment of the attrition

objective and the survival of the US air defense artillery units.

The deployment of US air defense artillery units in CENTAG
should emphasize the principles of prdliferation, defense in depth
and all around defense, Air defense weapons must be proliferated,
The battle area should be saturated with air defense systems,

deployed to cover as much area as possible, within established

e

priorities, The air defense weapons should be positioned to deny
the enemy a preferred attack option with respect to both avenue of
approach and flight altitude. Enemy aircraft should be subject to

continuous attack at all altitudes, from the security zone (initial

battle area) to the greatest depth possible, The highest density

e ientt ollod Sl Nas b S ekt okt

of air defense weapons should be located in the forward battle
area to insure the early engagement of enemy aivcraft which pene-
trate friendly airspace and to provide maximum collateral defense

for the friendly combat forces located therein,

While the battlefield may be initially arrayed in a linear

o b i s i

manner, air defense deployment must emphasize 211 around defense.

All around defense. provides a degree of security against the
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posaibility of the catastrophic failure of the air defense systems

in adjacent unit areas. The provision for all around defense will
be especially critical at the US and German Corps boundaries in
the CENTAG area, In the German Corps arcas, the NIKE HERCULES and
%: HAWK air defense cystems are organic to the Air Torce, not the
éf Army as in the US Corps areas., Accordingly, differences in doc-

trinal deployment concepts and defense objectives may create gaps

at the Tlanks which enemy aircraft can exploit. The Cerman Army

is currently equipped with different air defense systems than ig

the US Army, thereby creating another condition for possible

¥
.

i

enemy exploitation. While NATO standardization agreements may
provide the ultimate solution to this problem, current realities
dictate adoption of a posture of all around defense as a security ; §

hedge. . b

While proliferation is essential, deployments must not
violate the principles of mass and mix. Air defense weapons must
be deployed in significant quantities to accomplish the mission

and provide for overlapping and mutually supporting fires wherever 4

o bt omint S S e e e S i e

possible., 1In the division area especially, the temptation must

be resisted to defend too many assets by spreading the air

defense weapong thin. CHATARRAL, VULCAN, and REDEYE are most

T i e NN s T

effective when deployed in mass. The creation o mass is parti-
§ cularly essential in air defense attrition areas. The principle

of mix recognizes that no single air defense weapon is capable of

o
s Sacyransenis e

optimal performance over the entire spectrum of threat conditions.

s

Air defense weapons must be deployed in mixed packages or families
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of complementary weapons systems, TDeployment of air defénse
families insures that the capﬁbilities of one system offset the
Imitations of another., Mixed air defense packapres alno com-
pound the enemy's countermeasures effort, Attacking aireraft
will be forced ta 1oy countermensures equipment apninst mized
radar—infrnfed, infrared-visual, or radar-radar weapbn systems,

rather than optimally load against a single weapon system,

Deployed air defense units must be dispersed to enhance
their survival and reduce the probability of collateral detection.
Dispersion is particularly critical to relatively large and ex-
pensive air defense units, such as IMPROVED HAWK. HAWK units are
relatively easy to detect elecfronically and are vulnerable to
enemy air nivack by direct or stand off means, Units such as
these should organize for combat in a manner that emphasizes dis-~
persion.

Air defense systems will have to move frequently in order
to decrease the probability of detection. Movement to survive
is eritical to the radar directed alr defense systems as they are
relatively easy to detect by electronic techniques, Air defense
units should organize for combat in a manner that enhances their. .
mobility. Mobility is parlicularly essential to the ability to

mass air defense weapons in dynamically changing attrition areas.
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UECTION 6 - 18 ATR DEFENSE SYSTEMS TN CENTAG

The purpose of this section is to provide an overview of
the organization nand peneral capabilities of the air defense
syctems currently deployed with US forces in the CENTAGgarea. A
detailed dencription of each system is beyond the scope and class-
ification of this study. The information presented here is

designed to provide the reader a basis for evaluating specific

orpanizational modifications which will be subsequently proposed

in Section 7.

US air defense systems in the CENTAG area are deployed at

theater and division level. Theater level forces are organized
into an Air Defense Command, consisting of NIKE HERCULES, IMPROVED
HAWK, and CHAPARRAL/VUICAN groups.(figure 2). Divisional air
defenses forces consist of CHAPARRAL/VULCAN battalions and

REDEYs sections (figure 3).

NIXE HERCULES.

NIKE HERCULES is a radar guided, long range, medium to
high altitude missile system, capable of engaging sircraft at
altitudes up to 100,000 feet and 75 miles range., The systems
lethality at high altitude forces aircraft to operate at lower
altitudes, where they caﬁ be engaged by IMPROVED HAWK and divi-
sional air defense weapons. NIKE HERCULES is nuclear capable and
therefﬁre well suited to engage enemy aircraft in large formations.
The system has very limited capability at low altitude and is
vulnerable to direct air attack, NIKE HERCULES has a mobility

capability, but its heavy equipment and relatively long march
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Figure 2

THEATER ARMY ALIR DEFENSE ORGANIZATILION
IN CENTAG

32d Army Air Defense Comman.

el

NIKE HERCULES IMPROVED HAWK CHAPARRAL/VULCAN
(4 battalions) (8 battalions) (3 battalions)

ar




Fipure 3

DIVISIONAT, AIR DEFENSE ORGANTIZATTON

®
be

CHAPARRAL/VULCAN
(D1v1s1%n Base) REDEYE

|

pang T

CHAPARRAL VULCAN

2

Mech or Armor

REDEYE Section of 4-6 teams, 6 missiles each, organic
to each maneuver and cannon artillery battalion and
armored cavalry squadron

21




order and emplace times inhibit the frequency and speed &jth :
E: : which it can displace. Because of its long range and high altitude %
?f i capabilities, but limited battlefield éurvivability, NIKE HERCULES %
E f main contribution isg peacetime deterrence and airspace surveillance. ';
iﬁ A NIKE HIERCULES battalion is organized into a héadquarters
'%_ g battery and four firing batteries. The headquarters battery pro- :
1 H vides an electronic command, control and communications facility i
: : that can centrally control the fires of the batteries ang exchange ‘5
jg j digital information with other theater air defense command and j
;: ; contrel systems. The NIKE HERCUTES system is therefore capable of ;
'2 and‘responsive to centralized electronic control. ,}
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TMPROVED HAWK

IMPROVED HAWK is an all weather radar guided air defense
missile sy~tem, capable of éngaging aireraft at medium altitudes
to a ranpe of about 40KM. IMPROVED HAWK also has very good
capability at low altitude, although its ranpge is extremely sen-
sitive to the effects of local terrain on the systems radarsy, In
the relatively extreme relief conditions prevalent in the FULDA
area of the CENTAG region, IMPROVED HAWK coverage at low altitudes

wonld be rectricted to a nominal range of about 15KM.

The TMPROVED HAWK battalion organization is ‘shown

in Figure 4. The Headquarters‘Battery provides an electronic

7

command, control, and communications system that can centrally

control the fires of the four batteries ang exchange digital

information with othpr theater air defense command and control

SE i B S e xS FLETM e S P A P P i e
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systems. The HAWK system is therefore capable of and responsive

to centralized electronic control,

Each firing battery is organized into two separate firing

i T

sections, one of whieh (Assault Fire Section) is capable of

onerating completely independent from the battery (figure 5).
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ke i R e T
T ”%

A HAWX battery can therefore be organized as a single entity of

SR

two sectionz under battery control (flpur 6a), or one section

R

under battery control and one oectlon independent (figure 6b),
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Figare 4

IMPROVED HAWK BATPALTON
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TMPROVED HAWK BATTERY

»

Headquarters Service Firing

Assault Fire
Base Section
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Fipure 6

IMPROVED HAWK BATIERY ORGANIZATIONS
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The Assault Fire Section (ATS) can exchanpe digital datn

with the battalion command and control facility, co that a

relatively hirh depree of centralized command and control is

matninined., The Acenult Fire Sccetion In also 1linked by volcee

radio to its parent bhattery.
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i CHAPARRAT/VUTCAN

CHAPARRAL ic a fair weather, short range, low altitude,

ji'v vigually aimed, pansively guided, infrgred missile. Theihissile

,; j has a range of ubdut 5 KM, I{ hac almost no capability azainst é
;; approaching jets, due to the reduced infrared signature presented |
%g P by the nose aspect of the aireraft. CHAPARRAL does have some

;{ head on engagement capability against helicopters and other i
% ! piston engine aircraft., The CHAPARRAL system does not have an ;
% organic IFT capability, and the gunner must visually detect and i
g, jdentify the tarpet., CHAPARRAL capability is scverely reduced ;
ff during periods of low visibility., The CHAFARRAL system is é
é; mounted on a tracked M 730 carrier., The basic load is 16 missiles; :
%; L2 ofvwhich are carried on board, four in a firing configuration )
%. on a slewnble mount. - Because CHAPARRAL is a "shoot and forget" y
 ; missile (passive homing),.high rates of fire can be achieved. 4
% The four micsiles on the mount can be fired off in a matter of

ﬁ- Y seconds, although the crew must then reload under combat conditions.

%: f VULLCAN is a fair weather, short range, low altitude,

é‘ visunlly aimed pun. The gun system is a six barrel 20 mm Gatling

I% fun, mounted either on a M 113 chassis or a trailer towed by a

iv M 561 14 ton veehicle. It has an effeclive range of about 1.5 KM. i
E' { The VULCAN system does not have an organic IFF capabilﬁty,'and

g? the punner must visually detect ané idcntify the target. VULCAN !

capability is severely reduced during periods of low visibility.

G

The CHAPARRAL and VULCAN systems are organized into divi-

i E sional and non-divisional battalions. The divisional

J7

G i




battalions contain two pure VULOAN and twd pure CHAPARRAL
batteries, of 12 weapons each. Some degree of cross attachment

is usually affected when organizing fop combat. The non-divisional
battalions nre orpanized into three cross attached battieriecs of
eight CHAPARRALS and eight towed VULCANS. These battalions are

currently assipgned airbase or depot defense type missions.
REDEYE

REDEYE is a man portable, fair Weather, short range,
visually aimed, low altitude, infrared guided air defense miscile
The mirsile has a range of about 3% KM, and is subject to the
same visibility and engagement cons traints as CHAPARRAL, REDEYE
sections of from four to six teams, six missiles each, are cur-
rently organic to maneuver and cannon artillery battalions, and

armored cavalry squadrons (divisional and non-divisicnal).

FORWARD AREA ALERTING RADAR (FAAR)

The BASR & a llghtwelght early warning radar which is
mounted on a Gamma Goat vechlcle/traller combination. The radar
is desipgned to electronically transmit, via FM data link, gross
early warning and identification information 1o CHATARRAL, VULCAN,
and REDEYE systems. The radar has a nominal range of ahout 20 KM,
The radar must be cmplaced relatively close to the battle area,

due to its short range. A FAAR platoon of eight radars is organic

to each divisional and non-di%isional CHAPARRAL/VULCAN battalion.
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SRCTION 7 - ORGANIZATION FOR COMBAT AND TO&E MODIFTCATIONS

The purpose of this section is to propoce specific combat
organizations and conceptual TO4E modilicatlonn required to
optimize HAWK, CHAPARRAL, VULCAN, and REDEYE for the a=trition
objecetive. NIKE HERCULES will not be discussed since itis primary
contribution is peacetime deterrence and surveillance. Moreover,
there are indications that NIKE HERCULES battalions might be

eliminated from the CENTAG force structure in FY 77.15

TMPROVED HAWK

Emerging air defense doqtrine prescribes that an IMPROVED
HAWK battalion be placed in direct support of each committed
division., HPAWK will provide the division with responsive and
effective area coverégé at medium altitude, and low altitude
coverase in the immediate vicinity of the deployed HAWK units.
As described in Section 6, the HAWK battalion organization is
flexible., HAVWK battalion organization for combat can be readily
tailored to support the attrition objective,vwhile retaining the

capability to respond to centralized control.

For the conduct of attrition operations, the two =ection
depioyment shown in fipure 6b, is recommended. The two seption
deployment is in consonnance with the principles of proliferation
and dispersion, and significantly increases the attrition capa-

bility, coverage, and survivability of the battery.

HAWK low altitude coverage is enssentially terrain restricted

#/
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Orpanizing the bhaltery for combal as meclions minimizes this
limitation by providing the capability to deploy a section be-
yond restrictive terrain asurrounding the battery position, If

a nominal 15 KM low altitude range capability is assumed, a HAWK
battery, with bhoth sncfjons collocated, could cover about 700 KMR.
Lf the same battery is deployed as two sections, each at least

15 KM apart, approximately 1400 kM2 could be covered at low alti-
tude. If the sections are deployed to provide mutually supporting
coverare, with 2/% range overlap (sections deployed 5 KM apart),

approximately 850 KMP could be covered at low altitude.

The two section deployment model provides a collateral
benefit of increasing the numbér of CHAPARRAL and VULCQN assets
available for commitment in the division forward area. By co-
ordinating the positioning of the HAWK sections to provide low
altitude coverapge for rear area assets (e.g. support areas,
artillery, reserves) CHAPARRAL and VULCAN systems can be released
from rear area commitments. and be made available for use in the

forward divis&on area,

HAWK survivability is increased by the section deployment
mode. Section dispersion sipnificantly reduces the probability
of losing an entire battery in a single air strike. Section
position area reouirements are less than that for a battery.
Therefore, a given battle area should contain_moreﬁpotential_sec-
tion sites than battery sites. These two fattors should operate

to decrease the probability of visual detection and enhance

mobility and flexibility.
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The two section deployment model has “he disadvantages

of degraded coverage at medium altitude, decreased rates of

fire, and increased ground defenge and logistical support re-

quirements,
The Asaault Pire Section does not have dedicated mediom

altitude search radar. Only one such radar is assigned to the

battery, and it is retained for use within the main battery

area with the base firing section. Accordingly, to engage

medium altitude threats, the Assault Fire Section must utilize

cunrplementnal digitized data received from the battalion command

and control facility.16 This method of engagement is normally

less efficient and responsive than when orerating as an integral

battery utilizing wholly organic radar means. If the battalion-

section data links afe disrupted, the section will be denied all

Supplemental information, and be forced to revert to an even less

efficient method of medium altitude engagements.

While aircraft at medium altitude do not pose an immediate

threat to most division resources, the degraded coverage at

these altitudes can be offset by the application od modular air-

shace utilization procedures. Tn this situation, the Air Force

could be given unrestricted use of the airspace in a given

region, above a specified altitude corresponding to the HAWK

section's cavability limits.
A HAWK battery, with both sections collocated can engage

two targets simultaneously., A HAWK section, however, can engage

only one target at a time. This limitation adversely affects

the section's capability to defend its

elf against direct
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Attack by multiple aircraft. This limitation can be somewhat

oflset hy positioning the sectiong to provide mutually supporting

overlapping fires. Additional close in air defense protection

against direct air attack can be provided hy substitutling

caliber ,50 machineguns;for the battery's current TO&EV7.62 mm

M-60 machineguns,

The section's ability to defend itself against direct air
attack can also be increased by a modest augmentatidn.ﬁith,REDEYE :
weapons. Battery perconnel can be trained for REDEYE qualification,
and man these weapons once the scection is emplaced, Although
REDEYE has minimal capability against head-on jet attack, the
REDEYE teams could be positionéd along likely low altitude

approaches to the section position, A further refinement on the

augmentation concépt'is to provide full time dedicated REDEYE

support by creating an organic REDEYE section at HAWK battery/

battalion level. Some of the spaces required for the REUEYE sec-

tion could be created by converting non essential support TO&E

spaces to REDEYE authorizations,l?

Section deployments compound the ground defense problem
by increasing the total perimeter length to be defended by the
battery pefmonnel and diluting the available fire power. This
problem can be offsct by coordinating the positioning of the
sections to be within the defensive areas or mutually supporting
range of rear area elements such as artillery or reserve forces,
The caliber ,50 machinegun TO&R substitution will also enhance

the section's ground defense capability.
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REDEYR ORNPRAT,IZED CONTROI,

The division REDEYE sections should be placed under the

centralized control of the CHAPARRAT/VULCAN B

control nf REDEYE will provide for more reasponsive resource

allocation, and will provide the Capability to mass thesc weapons

In eritical threat areas for self defense, or in attrition areas

created by the modular airspace utilization system,

It may be desirable to compromise on thc degree of REDEYE

centralization, and leave residual organic REDEYER teams in

maneuver cannon artillery and armored cavalry

these formations a responsive and dedicated self defen

If this is done, additional REDEYER Spaces can be created in the

CHAPARRAL/VULCAN battalion by converting some support spaces to
REDEYE authnrizations.l8 In this manner, a compromi

with the CHAPARRAL/ VULCAN batt
over REDEYE elements

se 1s achieved,
alion exercising centralized control

for commitment in either the attrition or

self defense role, and the maneuver battalions ret

organic and dedice

aining an

ated (but somewhat reduced) REDEYE element for

self defense, Maneuver battalion REDEYER elements can also contri-

bute to the attrition objective, when they are situated in

attrition arean,

CHAPARRAL/VULCAN/BATTALION

Whenever possible,

the air defense assets of the CHAPARRAL/
VULCAN battalion

should be organized for commitment as composite

platoons, These platoons should consist of VULCAN, CHAPARRAL,

REDEYE, and the Forward Area Alerting Radar (FAAR). The precise

mix of these assets will be determined by the threat

attalion, Centralized

Squadrons, to provide

Se capability,

and friendly‘ yI
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operational posture. The composite platoon concepl assures o
run-missile mix, and provides an organic early warning andg
identification assistance capability by incliusion of the FAAL.
Since there are currently eight FAAR rédars in the CHAPARRAL/VULCAN
battalion, sufficient assets should normally be available for

creation of a composite platoon for each commited maneuver

battalion.

The FAAR should be under the operational control of the
compozite platoon lender., He should be responsible for position-
Ing the radar, based on his analysis of the threat and terrain,

Whenever possible, he should coordinate his position requirements

with the FAAR platoon leader.

The REDEYE element organic to the maneuver battalion should
be placed under the dperational control of the composite platoon
leader (in addition to the platoon's organic REDEYE element).

The composite platoon leader should also be responsible for
planning the air defense»utiligation and integration of the

maneuver battalion's organic automatic weapons,




ameneasty 103
7

AMMUNTTTON STOCKAGE

Air defense ammunition stockage procedures must be modified
to support the attrition objective. Theatre reserve stockage
levels munt be decreased, and unit basie londs correspondingly
inereaced, to insurc a readily available supply of ammunition in
anticipation of high initial expenditure rates. It may be
necessary to augment air defense unit TO&Es to provide the capa-
bility to carry the increased ammunition loads. This augmentation
iz necessary to eliminate the fisks involved in depending 6n doc-
trinal ammunition resupply procedures under wartime conditions.
The ammunition augmentation capability could be provided from a
centralized transportation pool at theatre level, prior to the
onset of hostilities. The transportation resources could be
jncrementally returned to centralized control as the unit ammunition

loads are depleted.
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