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ABSTRACT
THE SUPPRESSINK OF ENEKY AIR DEFENSE WITHIN
TWENTY KRILOKMETERS OF THE FORWARD EDGE OF THE
BATTLE ARFA, by Major Charles L. McCoy, USAF,
12} pages
A This study attempts te determine L7 joint electronic
warfare c¢ar be ennlioved to supnre2ss enemy &air defenses

withir twenty kilometeérs of the forward edge of the

battle area. The Investigation is focused on an analysis

o of why Joint electronic warfare is needed to suppress

-

s enemy aly defenses.

¥

%; The investigation reveals that rle quantity and diversity
4%; of Sovietr ground air defense systems nave increased to the

point that clese air support will be ineffective without

augmented electronic warfare support. Since Alr Force

electronlilc warfare suppor: assels are limited, an alternate

source must be sought for this

o

apability., Within 20

wiiometers of the Torward edg

'3

44
o]

f the battle area, Army EW

could possibly provide this support. However, more work
is required on the rart of the Army and iir Force to make

Joint EW an effective means of suppressing enemy air
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CHAPTER 1
INTRCDUCTION

In recent years, after achieving nuclear parity ? g

with the United States, the Soviet Union embarked upon . ;é

?’ s a program to modernize its conventional forces. 1In i%
; E doing so, it has produced a capable fighting force. ) '%
%; ) From indications, the objective of the Scoviets is to ;g
E} create a force that can defeal any adversary under ?%
;z varying field conditions to include nuclear warfare. p%
§~ o For example, forces within ithe Warsaw Pact appear to ?%
f; ' he well prepared for immediate combat and possess the ;g
E . ability to conduct a short war without additional —%
support.1 Equipment introduced appear to be highly ’g

mobile, possess grezt fire power and inciude new mcovile %

air defense systems and improved anti-aircraft guns?, ’i

koA

'f which presents a muliti-dimensionszl probklem tc U.S. %
% ‘. planners and tacticians. The introduction of new ;g
F‘ , mobile air defense systems to a Warsaw Pact similar é
- § force, which is a Scviet mrdel, will seriously degrade %

any attempts to destroy such a force from the air, . i%

:i “ f To wage successfully a mid-intensity level conflict gé
E ’ against a Soviet model force, a combined arms approach g 7%
i . will have to be emploved. In the case of the United 2
: States, this means an 2ir-land team of the Air Force :
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and Army units. This team will be employed near the
forward edge of the battle area and devcte extraordinary
effort to containing the enemy's advance and follow-up
destruction of him.

For an air/land team to function as a combat
effective entity in the engagement of enemy forces near
the forward edge of the battle area, each member of the
team must ensure that it employ tactics and equipment
1o enhance the team's overall combat power and effective-
ness. This aspect of air/land employment crecomes
extremely important, and critical, when one considers
the integration of close air support in the scheme of
land force maneuvers, and the impact that enemy air
defense artillery, in particular, can have upon air
operaticns if i% is allowed to operate unchallenged.

The air defense capability of Soviet ground forces
appear to be guite formidable, in terms of both quanity
and diversity, as compared to any past force, and offer
considerable immunity from air strike. It has been
built bvased upon "lessons learned” from the Vietnam War
and the Middle East War. As a rrsult, the density of
Soviet radars appear io be increasing. At the same time,

radar operating frequencies are expanding across the
entire electromagnetic spectrub. i.e., tracking and *
control radars for surface-to-air missile weapon system
operate in E-bend, G-band, H-band and I-band; the

guidance command operates at a lower frequency in C-hand
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and D-band, thus presenting an increasingly complicated

problem to those who seek to degrade or impede these
radar performances.J
STATEMENT OF THE PROBLEM

How to suppress enemy air deferse within twenty .
kilometers of the forward edge of the battle area?”

The problem of degrading and ultimetely suppressing
enemy &air defense artillery is not as bleak as it appears,
but it will require some innovative thinking and
cooperation on the part of both the Air Force and Army.

In pursuing a solution to this problem, the author will

answexr the following questions in the remainder of the

study: |

s PRI SR PR

1. What will be the enemy air defense artillery (ADA)

A,

threat to U.S. forcus in a future mid-intensity confiict

(within 20 kilometers of the forward edge of the battle)?

£ s Ha Fudian AL

2. What are the implications of the enemy ADA threat

ey

upon close air support and Army air operations within :

twenty kilometers of the forward edge of the battle area?

3. Do U.S. forces currently possess the capability
to engage and suppress enemy air defense systems (within
20 kilometers of the forward edge of the battle area)?

L, Are the U.S. Air Force and U.S. Army electronic
warfare misgions complementary? If not, how can they be
fiade csmpatible %o achieve a suppressive effort that will

allow close air support to dbe performed successfully

. i ’

R L .,-fpg(
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(within twenty kilometere of the FEBA)?

5. What are the specific air defense artillery
implications in Central Europe today, and what effect
will a consolidatec electronic warfare effort have upon
this enviyorment within twenty kilometers of the FEBA
during the course of a "short war", i.e., fifteen days
or less?

PURPOSE OF STUDY

This study has one goal, to evaluate the joint
electronic warfare capability of the U.S. Air Force and
U.S. Army to suporess the enemy defense artillery threat
within twenty kilometers of the forward edge of the battle
area. In accomplishing this goal, the author will (1)
provide the reader a basic outline of the enemy air defense
artillery capability; (2) investigate how the U.S. Air
Force and U.S. Army may mutually support the suppression
of enemy air defense with electronic warfare; and (3)
provoke the reader to give additiohai thought as to how
he may employ electronic warfare assets within his command
to make a contribution to the suppression of enemy air
defense. Additionally, the author will recommend how
U.8. air-land electronic warfare may be employed in a

selected portion of Central Europe.

SIGNIFICANCE OF PROBLEM
Suppresgion of enemy air defense within twenty

kilometers of the forward edge of the dattle area has

SR A R s
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significant implications for both the Army and Air Force;

if they plan to operate as a combined arms team in this

region of the btattlefield. With an overwhelming amount

of enemy air defense in operation, Air Force close air

support will be seriously affected and possibly degraded .
to a point of ineffectiveness; without close air support,

the Army will be left with the entire task of stopping

Tt

advancing enemy ground forces. Therefore, the creation

XY

of an environment that will permit close air support

operations is critical in the scheme of maneuvering an

-, L
o >

eir/land team.

Close air support simply cannot provide the required

- 4
ZLE AT NS

€

support at an acceptable loss rate in a Soviet model

SRR

aly defense environment (to be discussed in Chapter Six

of this study). Therefore, a concerted effort has to be
made on the part of the Air Force and Army t9o suppress
enemy air defense artillery by integrating the suppression

of enemy air defense artillery in all air/land plans.

P S OIS TE PITRE:

P W
e T o e S

Ideally, since air defense efforts are directed against

aircraft, close air supporit should provide for its own

protection: but this is not possible for several reasons. )

One reason is the number of air defense systems involved.

Another reason, and probably the most important, is the
configuration of today's fighter aircraft, which only
perinits the carriage of counter air defense measures
(misgiles, elmctronic countermeasure pods, etc.) at the

expense of reduced weapons loads. The foregoing
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limitation on aircraft amxd a known shortage of resources

in buth Services prevent the dedication of a significant

R BN T ST

number of assets to enemy air defense suppression. A

¥ joint approach to this problem is the only hope for a
. near term solution. Y
) Enemy air defense suppression takes many forms, to -%
include: individual weapon system destruction; degradation %
of the ADA command and control nets; reduction of enemy %
warniné time, time required in the employment of more g\ "%

complex air defense systems; and weapon systems isolation,

which occurs if command and control is degraded to a point

that specific weapons systems cannot be brought to bear

o re
-

at the optimum time anmd place. All of these will de

|
-
.
s e i St

g
A

available %o a U.S. air/land team, if it has a well
coordinated electronic warfare program to degrade enemy

‘ ADA. Coordination and cooperation are the key features

: to this approach: thuz the reason for this study; to

; explore just how the Army and Air Force may accomplish

{ the arduocus task of suppressing enemy air defense artillery.

The following assumptions and limitations apply to

A T

SN ' this study. They were imposed to limit the document's

v
e
et

scope, volume and technical complexity.

o 1. Assumptions:

5
¢
.
RN AT

a. The reader has a basic knowledge of radar,
radio and electronic warfare fundamentals.
b, All electronic warfare equipment and enemy

alr defense artillery systems will function




R

e

o

as designed.

Availability of friendly electronic warfare
assets will not be a factor, except where
guanities of systems are limited due to
initial procurement. It is assumed that
elestronic warfare assets presently in the
Army and Air Force inventories will be
available,

The distance from the FEBA in this study
coincide with the approximate maximum range
of U.S. Army divisional artillery fires and
electronic warfare. U.S. Army divisions in
conjunction with close air support will form
the basis of the air/land team during future
conflicts. As a result, this study is
confined to the region of the battlefield
where joint participation is most likely %o
occur.,

Zstablished joint electronic warfare proce-
dures will apply.

Mid-intensity (defined in the Definition
Section of this study) conflict will be the
level of conflict used for analysis.

At some time in the future, the U.S. Army
and U.S. Alr Force will be required to

orerate in a Secviet modeled air defense

; N TR B R 4 DTGt i Gmp i PR, Fid xo-t T (P o
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environment.
2, Limitations:

a, Doetrine will not be an issue in this
study. The lssue is:t how to effectively
employ Army and Air Force electronic warfare
assets to degrade air defense artillery
found in Soviet model armies.

b. Enemy air forces and their defense capability
will not be addressed. A permissive air :‘
environment will exist for the purposes of

this study.

c. U.S. Air Force aircraft operating within

twenty kilometers of the forward edge of the

T A LT N N) BN L/ T R TLIO

s
&

battle area will have a limited self- é

protection electronic warfare capability. %

d. Enemy air defense artillery of concern is %

confined to guided systems. %

The preceeding assumptions and limitations, imposed by the é

writer, narrows the scope of this study to the point that %

individual aircrews and maneuver commanders can visualize i

where they fit in the air defense suppression equation, %

and induce each individual to search for additional E g

approaches to cope with the enemy ADA t{threat. \%

DEFINITION OF TERMS %

To establish a common base between the writer and ;%

the reader the following key terms and definitions are %
provided. The definition and context used here will prevail
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throughout the study tc erhance the reader's under-
standing. The Joint Chief of Staff(JCS) Publication
1, Dictionary of Military and Agsociated Terms,

3 September 1974, is used as the reference to provide
standardized Department of Defense definition of the
selected terms. Where terms are extracted from sources
other than JCS Publication 1, the sonurce is indicated.

1. Area of Influence (NATO). The portion of the
assigned zone and area of operations where in a commander
is directly capable of influencing the progress or
outcome of operations by maneuvers of his ground-gaining
elements or by delivery of the firepower with fire
support normally under his control and command. It is a
geographical area the sige of which depends upon the
mission organization and equipment of the force involved.

2. Electromagnetic Radiation. Radiation made up of
oscillating electric and magnetic fields and propagated
with the speed of light. Includes gamma radiation, Xx-rays,
ultra-violet, visidie and infrared radiation, and radar
and radio waves.

3. Electronic Warfare. Those military actions
involving the use of electromagnetic energy to determine,
exploit, reduce or prevent hostile use of the electro-
magnetic spectrum and actioty which retains friendly use
of the electromagnetic spectrum , . . there are three

ivisions within electronic warfare: . . . electronic
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wvarfare support measures, . . . electronic countermeasures,

(and) electronic counter-countermeasures.

. - *

L, Electronic Warfare Support Measures. That
division of electronic warfare involving actions taken to
search for, intercept, locate, and immediately identify
radiated electromagnetic energy for the purpose of
immediate threat recognition. Thus, electronic warfare
support measures provide a source of information required

for immediate action . . . .

5. Electreonic Countermeasures. That division of

—

electronic warfare involving actions taken to prevent
or reduce an eneaxy's effective use of the electromagnetic
spectrum . . . electronic countermeasures include:

a, Electronic Jamming: The deliberate
radiation, reradistion or reflection of
electromagnetic energy with the object
of impairing the use of electronic
devices, equipment, or systems being
used by an enemy.

b. Electronic Deception: The deliberate
radiation, reradiation, alteration. or
reflection of electromagnetic energy in
a manner intended to mislead an enemy
in the interpretation or use of
information received by electrenic
systems. There are twc categories of

electronic deceptions
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1. DManipulative Deceprtion - the alteration

oy B
DA

of friendly electromagnetic radiations to
accomplish deceptieon.
2, Imitative Deception - the introduction

of radiaticns into enemy channels which imitate

At el e vbasdi ko et sV S bR B NGB s 1

his ovyn emissions.
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6., Electropic Combat (extracted from Air-Land Forces
Application Agency Manual, Electronic Warfare Procedures

for Employment in Joint Operations). There are essentially

two parts to offensive electronic combat. The first part

o84

is inteiligence collection and target acquisition (ESM).

7ok
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The second part is electronic jamming and/or deception

i
X

it
o
|

]
%
%
z
X
3
4
£
g
g
£
x
3%
g
H
i
z
%
3
. o
%
K
%
2,
%
ki
-]

(ECi%). ESHK enhances combat power while ECN is a form of
combat power and the integration of these with other wéappns
systems will enhance the potential of both.

7. Electronic Counter-Countermzasuvres. Action

against enemy ECl to ensure effective use of the electro-
magnetic spectrum. It encompasses the tactics and speclal
equipment used to allow our electrocnic dependent weapon
systems or emitters to work effectively when the enemy is
employing ECH.

8. Defengsive Electronic Warfare (extracted from

| Fi§ 100-5, QOperationg). Tactics which conceal ~zmitters or .
decieve the enemy as to their identity and location. The

; commander hLas several means available to manage the electro-
magnetic spectrum. They include:

2. The Communications-Electronic Operating
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Instructions (CE0I), which are uvsed to assign
specitic frequencies to specific elements of

command. A freguency changing CEOI is highly

which is composed of szignificant elements.of the Army,
the Navy, or the Harine Corps, and the Air Force, or two

or more of these services, operating unfer a single commander

effective in defeativig hostile ESK activities
by increasing the difficulty in identifying %1
targets for exploitation. ;}
b. Emission Control (EMCON), which is used by the ?
commander to regtrict use of the electro- ;“
magnetic spectrum to certain critical systems é
or prohibit use altogether (partial or i
complete silence). This %actic prevents the ;;
enemy from collecting data on our emissions g
during a specific period and eliminates the %
probability of unintentional interference by .i
frienély emissions with those from v-1f¢cally f§
important systems. §
¢. Manipuliative Electronic Deception (MED), which g
is employed to alter an electromagnetic %
profile of a unit or weapon system or to %
sinulate a notional one to support a commpnder's %
countersurveillance or opzrations security %
(OPSEC) pian. %é
9. Joint Force. A general term applied to-a force %

s
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10, Mid-Intensity Conflict (extracted from USACGSC

¢ 44

Course 5 syllabus, Strategic Studies, Vol, II, academic % %

year 1978), War between two or more nations and their .o e

. respective allies, if any, in which the belligerents employ é;
% tl.e most modern technology and all resources in intelligence; ? %
' mobility; firepower (including nuclear, chemical, and a%
biological weapons); command, control, and communications; '3

and service support; for limited objectives under definitive ﬁ

policy limitations as to the extent of destructiive power ’Z

that can be employed or the extend of geographic area that ‘;

K

’ might be involved. j%
11, Battlefield Interdiction (concept extracted fﬁ

from TACK 2-1, Tactical Air Operations). A descriptive ‘%

term that descrides +hat portion of the air interdiction ~3

mission which ahs direct or near-term effect on ground
forces. It is close air support (CAS) against enemy
forces not yet in contact, but between the fire support
coordination line (FSCL) and the forward edge of the

battle area. It is alse interdiction beyond the FSCL-

A Sr—— e A e
*

which has a direct or near-term effect on surface operations
either in response to Air Force target nomination or at ”
the request -of the ground force commander.

12. Suppresgion of Enemy Air Defenges (derived from

the Air-land Forces -Application Agency's concept of joint

=% suppression of enemy air defenses). Actions taken to
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degrade, neutralize, cor destroy enemy ground air defense

artillery.

In the above chapter, the problem was identified; the
significance of the problem was highlighted; a hypothesis
was made: assumptions and limitations that would permeate

the study were outlined; and key terms were defined.

In Chapter Two, relevant literature pertaining to Army/

Alr Force electronic warfare and suppression of enemy air
defenses was identified. Abstracts of the literature that
had an impact upon this study are included here, The

information contained in these abstracts was used as a

point of departure for the remainder of the study.
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CHAPTER 1
END NOTES

; 1. John Erickson, Soviet Military Power, 1973, p. XIV.
2. Ibid. p. 71. ’

JERETEA RAYINGE Ty 5

3. "U.S. Seeks Counters to Soviet Radars", Aviation

Week and Space Technology, (21 February 1972, p. 45. .
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CHAPTER 2
REVIEW OF RELATED LITEZRATURE
INTRODUCTION

In the author's review of literature on the

supprassion of enemy air defenses (SEAD), one thing was
very evident: the Soviets learned their combat lessons
well and constantly strive to apply those lessons in
squipment development and combat operations. Nowhere is
this more evident than in the provisions made to shield
k ground forces from air attacks. The Soviets apply the

principle of deferse in depth when deploying zir defense

cystems to protect the Soviet army. It is very indicative

b R Y

of tactics used to defeat both the German Army and Air

N

Force during World War II. Soviet air defenses are

s

, A
i echeloned on the battlefield just as are other forces. %
§ Every tactical command echelon of the Soviet army, from ' §
; the front to¢ the tank ani infantry regiments, has =zn '§
i organized air defense unit which is integrated into the ié
' total air defense system.! fThe United States failed To é

appreciate cr ignored this capability until being %

. confronted with elemer.ts of the system in North Vietnam. —é

Bzsic SEAD operstions began in World War II with the g

beliligerents of that conflict suppressing each other's %

- alr defense netc through the employment ol electronic ig

’ warfare (EW). However, SEAD as we know it todays %E
deliberate action taken to destroy, degrade, or cbscure ‘fé
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enemy surfaces air defences for a period cf time to

enhance the effectiveness of friendly air operations?,

had its beginning in the early stages of the bombing
campaign against North Viatnam when the Narih Vietnamese
began to challenge U.S. air superiority with the deployment
. of surface-to-air missiles.? Tp counter the losses being
extracted by the surface-to-air missiles, the Air Fo.ce
initiated the Wild Weasel program. The Weasels were
specially configured tactical aircraft designed to ferret
out the surface-to-air (SA) missile sites and destroy
them. The value of such a program was questioned from

time to time because it diverted tactical strike aircraft

from their more traditional interdiction ro.e. However,
doubts as to the validity of such a program were laid <o
rest with the experiences of the lMiddle East War of
October 1973. During the initial stages of this sonflict,
vithout defense suppression, the Israeli Air Force
experienced a considerabdle aircraft loss to Soviet built
Arab missiles; mainly SA-6s and SA~75.% This conflict

and the Vietnam experience clearly demonstrwted the fact

that air operations cannot be conducted at an acceptsble

loss rate on the moaern battlefield without integrating
SEAD in these operations.

Losces inflicted upon the Israeli Air Force while
attempting to perform close air support in a dense Arabd

defense environment prompted both the United States Army
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and Air Forne to re-evaluate SEAD; because these losses

had seriocus implications for the United States combined

armg {air-land team) concept. Numerous s*udies followed

the Middle East War to determine what to do about the

Soviet army air defense, During the Aradb-Israeli Conflict,

the United States saw the tetal alr defense capability

cf the Soviet army began to unfold. Combined with our

Vietnam experience, which exhibited the capabilities of

the SA-2, SA-7 and various anti-aircraft artillery, the

United States gained an appreciation of the capabilities

of the SA-3, SA-6 and 25U-23/4, none of which hai been

s e~ A

D previously demonstrated to the West, The results of all

studies conducted were 2gsentially the same: SEAD is a

prerequisite to close air support to keed aircraft losses

at an acceptable level.” As is the case with most

L0 [y W T e LB )

studies thet illuminate an existirng problem, the services

set about to golve the SEAD problem in 2 typical expeditous

RN

fashion by identifying forces and weapons systems capabi-

lities, The result was u provision for SEAD in operations §
rlanning, and its Z2intification as an adjunct to other

more baslic and clasgsic misciong., "As & result, each

ey %J St TaemE

s
Aty

military service . . . developed, in varying degrees, its

4
L

own doctrine, ovganization and tactics, usually with a

tleioing

s

proforma stipulatior: that its air defenses suppression 3

roadin

s

sperations will be executed "in coordination with and
supported by" the other services".6

Joint exercises over the years have made the Army

N e A
.

, .
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and Air Force realize that the services cannot conduct
SEAD individually and achieve the required overall results
that each service's manuals allude to, It is in
recognition of this lack of interaction that prompted
Headquarters, Tactical Air Command and the Army's
Training and Doctrine Command to establish a joint team,
the Alr-land Forces Application Agency (hereafter referred
to as the ALFA Agency), to study air-land warfare and
propose a solution to joint problems,

The establishment of the ALFA Agency was an important
first step in solving joing related problems that will
ultimately inhibit the effectiveness of the air/land
forces in the future. In regards to SEAD, the ALFA Agency
was given two objectives: "(1) Develop joint Army/Air
Force concept and procedures to suppress the Soviet ground
based mobile air defenses. (2) Quantify joint assets
required and payoffs, if any, in reduced friendly aircraft
attrition.“7 The ALFA Agency has published two dccuments
that attempt to satisfy these cobjectives. The one
document that has the greatest application to this study
is Suppreggion of Enemy Air Defenses, Volume II: Joint
Concept and Procedures. Another dzcument uncovered in
this gearch for literature that parallels this document
is the summary sheet to Command and General Staff College
(CGSC) course P312-2, &n Introduction to Offensive

Operations.
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The ALFA Agency and CGSC documents are the most
authoritative sources the author has found to date on
the subject of joint SEAD. The ALFA Agency document
contains the original joint SEAD concept; the CGSC docu-
ment contains the original joint SEAD concept; the CGSC
document is a concise summarization of the ALFA Agency
cencept. The latter document is provided in Appendix
A for the reader.

The ALFA Agency apparently had some very explicit
guidance in constructing the joint SEAD concept, because
the concept is built around the respective doctrine of
the Army and Air Force. There are both good and bad
aspects of this approach. A good aspect of this approach
is it forced the ALFA Agency to begin with some realistic
agsumptions. Assumptions that have been known for some
time, but very rarely expounded or acknowledged by
either the Army or the Alr Force. The key assumptions
ALFA made follows: (1) If a joint SEAD campaign is to be
effective, it must be preplanned: (2) the nature of joint
SEAD dictates that the Air Force be responsibie for its
planning; however, maximum Army cooperation and assistance
must be readily available; (3) the Army end Air Force have
gome similar capabilities and each also has unique capabi-
lities; (4) the requirement for cooperation and teamwork
in such an important matter is apparent; and (5) the
required coordination of the air-land tasttle takes place

through the air-ground system, such as the Direct Air
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Air Support Request System.8 Within this framework of
assumptions, the ALFA Agency daveloped a premige of how
jeint SEAD should be conducted.

Joint SEAD campaign is the name attached to the

.‘.’5}3‘32 ,»f\f.;., :‘ AT 4;‘-'“ e

military action that will take place during the

implenentation of joint operations to suppress enemy air

t 3
[
e

i 280

defenses. Immediately, the connotation is to envision
some large scale, continuing operation. Such is not the

case, the ALFA Agency attempted in its definition of the

:

encompass all situations requiring joint SEAD employment.

|
}
joint SEAL campaign to identify a premise that will
The ALFA Agency defines the joint SEAD campaign as

!

follows:

A coordinated, concentrated, simultaneous,
overwhelming attack using saturation tactics
with the objective os suppressing the enemies'
surface air defense throughout an extensive

area for a limited time to permit exploiting

the capabilities of friendly air support. A
jeint suppression campaign normally lasts for

a period of hours and includes both preplanned
and on-call SEAD. It supports, and is o
conducted currently with, other alr operations.?

S R e e s

To deal with the situational nature of joint SEAD, the ALFA . g
Agency goes further to state that:

Joint euppression may be characterized either
as an all-out effort over an extended area
and/or time period (SEAD Campaign) or a
localized suppression effort in support of
specific priority missions (localized SEAD).
Regardless of the scope of the SEAD effort,
it includes detalled planning with provisions
for preplanned and on-call suppression. The
employment of all assets is orchestrated to
produce the desired results.10




As mentioned earlier, the ALFA Agency attempted to
optimally employ the inherent capabilities of the Army
and Alr Force when it developed its joint SEAD {J-SEAD)
concept. This thinking is reflected below in the J-SEAD

employment scheme,

The J-SEAD concept of employmeit recosnizing
the Army's capabilities near the (line of
contact) IC and the Air Force's greater
penetration capabilities . . . uses three
areas to describe where one service or the
other dominates ir target acquisition and/or
capability to bring firepower on a given
target. This concept provides an understanding
of who might neminate targets, who has the
capability to strike the targets once
nominated, and where targeting trade-offs
occurrad. This divisional concept is not
intended to break up the battlefield into
separate responsibilities,but is used to
underscore the need for close Army/Air Force
coordination in the conduct of suppressing
enemy air defense operations.l

Each of the areas or zones identified for SEAD operations
have very unique characteristics, Each is explained
below and are graphically illustrated in figure 2-1,

The first area intended for a SEAD campaign begins
at the line contact (1L (synonymous with the forward
edge of the battle area for the purpuse of this study)
and extends to a depth of approximately 5 kilometers,
which coincides with the visual observation range of
ground forces. This area is ideally suited to Army direct
and indirect fire systems, to include Army attack heli-
copters. The major threat in this area is characterized

by shori-range air defense system, e.g., the SA-?7, SA-8B,
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SA-9 and 2SU-23-4, Longer range surface-to-air missile

systems will also influence air operations in this area,

but their effects should be minimal except at medium-to-

|
high altitude. The majority of air operations in this g;'
area will be in direct support of ground forces and normally
corducted at relatively low altitude. For this reason,
it becomes imperative that the low-altitude air defense
systems receive the greatest attention in this area.

The second area of intended joint SEAD concept extends

from the limit of visual observation to the range of

friendly artillery or the fire support coordination line

(FSCL). The FSCL will probably extend to the maximum

-
A e A e

range of the assigned Army divisional artillery weapons.
The ALFA Agency estimates this to be 2 range or approxi-
mately 15 kilometers. This range will be at least 20
kilometers, which will allow ground commanders to take
advantage of the maximum range of the 4110AI (S£P) 8 inch
gun.12 This idea is in consonance with the definition of

a fire support coordinatior line. FM6-20, Fire Support

in Combined Arms Qperations, deline a FSCL as a line
beyond which all targets may Le attacked by any weapon
system (including aircraft and special weapons) without

endangering friendly trouops or reguiring additional

coordination with the esiablishing headquarters.13 frhe
threat in this area is ¢ssentially identical to that found?

in the first area with the exception that the SA-6 will
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to be found here to reinforce the short-range, low altitude
air defense system and cover the possible medium-altitude
ingress and egress of close air support sorties. The ALFA
Agency suggests that the threat in this area be suppressed
orimarily by tactical aircraft assisted by field artillery,
The third area of interzst extends from the FSCL to
tae depth of the battlefield. The majority of this ares
is beyond the range of friendly field artillery, therefore
suppression here will be left to the Air Force and its
longer range air assets. The threat here will run the gamut
of air defense systems. It will contain fewer low-altitude,
short-range air defense weapons, but more long-range, high

and medium-altitude weapors than the previous two areas.

The SA-4 and semi-mobile SA-2gs and SA-3s will be located
this area. Weapon systems in this area will be
suppressed or attacked on a selected basis s missions in

this area dictate.i®

The division of the battlefield for SEAD is not a bad

idea because in actuality that is the way battles arz fought.
The idea of using the Army-Air Force air-to-ground nets

for coordination is good to a point. And, the preplanned

localized and oun-call SEAD employment is also good. However,
the time involved in dringing suppressive measures to :

bear on enemy air defense weapons where SEAD has not been

planned is of concern. The requirement for jnint SEAD will {

be much more prevalent in situations where SEAD has rot !

been preplanned tecause of the unpredictable nature of a
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Soviet modeled army.

Soviet modeled army doctrine dictate that operations
be conducted along an extended front and a hreakthrough
implemented to secure assigned objectives., SEAD will
have to be planned for the entire front; however, once
a breakthrough is initiated a new situation is created,

a mass of enemy forces will transit the gap in the front
at this point while remaining enemy forces will attempt
to open other holes in the front. As the emphasis shifts
along the front and close air support is employed, the
requirement for SEAD is going to shift. Not all the
possible variations of such a battle can be preplanned,
but according to the ALFA Agency, on-call SEAD can handle
this situation.

On-call SEAD is going tc¢ be the most difficult %o
implement. The ALFA Agency concept has made provisions

for on-call and droken 1t out into two brcad areas, Army

R AP NS et SR R 7 3on b remspom g povey oot

reguest for SEADL, and Air Force request for SEAD. To

implement either of these requests, a requestor submits

it

his request through the Direct Air Support Request system.

Iinacy

Since in the majority of instances, the Air Force would

be requesting SEAD support, thie is the on-call SEAD

Fiiamenct fate

request that is of interest here.
Ideal;s, on-call SEAD would be performed by the unit

being supported. However, when one analyzes the situation

he finds the unit being supported is the one in tronbdble,
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and probably is using all of its assets in support of -
its own survival. Therefore, the request for on-call
SEAD will more than likely end up at a much higher level
than criginally initiated. The headquarters that finally
accepts the request must then, in turn, find an agency

to f£ill the request. This consumes an enormous amount

of time. Time is very important, because the time

-

involved in satisfying a request equates to reduced aircraft
loiter time,or the time available to work with ground
forces. With the exception of the A-10 aircraft, loiter
time is critical. Excessive SEAD request times will have

serious consequences for close air support. If air defense

weapons cannot be suppressed premptly, either aircraft
losses will be unacceptably high, target destruction will
be low, sorties will be lost, or azircraft wil: .iave to
expend their ordinance on air defense targets rather than
close air support targets to insure their own survival,
The integration and central control of on-call SEAD is the ;
foremost problem with the join? SEAD plan.

Army divisioans and echelons below do not have the

electronic warfare assets or fire support resources to . . ij
provide on-call SEAD. When a unit requests air support ;
it is usually heavily engaged in comtat and using all
orgunic resources to defeat or repel the enemy. Whan this
is the case, the request for immediate SEAD support will

be deferred or possibly reroutad as a vequest for immediate
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fire support. In both instances the response is less
than ideal, and will probatly result in lost clese air
support or at least delayed close air support.
In the chapter above, relevant literature pertaining
. to Army/Air Force electronic warfare and suppression of
enemy zir defenses was identified. Abstracts of the

literature that had an impact upon this study are

included here. The information contained in these’abstracts
was used as a point of departure for the remainder of
the study.

The methodology used in the study is outlined in

Chapter Three,
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CHAPTER 3
METHODOLOGY

"he United States, which has n>t conducted extensive

joint elec’ronic warfare operations against a well equipped

enamy since World War II, does not have an abundance of
information and examples availarle to indicate how
successful defense suppression efforts could be against

enemy grounxi air defonses in the intervening year.

Historical information indicate electronic warfare canmpaiens

cf World War II, such as the one that supported the Normandy

Invasion, were very successful in degrading Germany's air
defense nats.l Since that time, the U. S. armed forces
have fought individual campaigns.

Fer instance, the Vietnam War was separated into
operations that were mainly Air Force sriented, Army -
oriented, and MNavy oriented. Rarely were there any joint
operationz. FEach sgrvice operated in z different air
derense environment. When there were joint Army/Air Porce
cperations. which is the subject of this study, they were
conuucted in & rather unsophisticated air defense environ-
menit. The major air defenss threats were smell arms,
mznually contrelled light anti-aircraft (57 mm and smaller)
and some surface-to-air migeiles (introcduced in Soula
¥ietnam near the end of the conflict). The Air Force, in
its bembing campaign against North Vietnam, encountered the

more sophisticated radar-guided air defenses.
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The Middle East War of 1973 rutaught the Army and Air

Force the benefits of joint air-land operations. "lesscns
learrned" in this conflict reemphasized the importance of
close air suppert to ground forces and the vulnerability
of air forces to grownd ailr defenses. As a result, the
Air Land Forces Application Agency looked in depth zt the
air-land battle., It looked at the many facets of air-land
operations and revaiidated the soncept of close air support.
However, in revalidating the concept of close air support,
it became evident that in an intense enemy air defense
environment, electronic warfare can play a significant role
in suppressing enemy air dzfenses. To exploit the advantages

of friendly electronic warfare, the ALFA Agency looked at

Army and Air Force electronic warfare to determine how

they could mutually support each other in this envirnnment.
Joint electronic warfare procedures were develcped as an
initial doctrinal point of departure.? This concept, as
yet, has not been tested except in exercises and simuiations.
It should be noted that when they are tested during range
exercises, only approximstely 25 percent of the Soviet

electronic threzt is replicated.3 Since there is a lack

of combat proven statistics to support or refute the
validity of the ALFA Agency's joint SEAD. this study will

be descriptive in nature, The author will address how best
to appiy Arny and Air Force electronic to schieva the
degree of aircraft (including helicopters) protection

required to conduct air operations witi i 20 kilometers

- ., Ve - -
> *




. - PR . iy . o ; i . N C ) .
B e e e it R (OATONE 5 AR G S e 2R st Veipa ekl SESN. 7 IR, WK,

. e

32

of the forward edge of the battle area (FEBA). Also, in
this chapter is an opinionnaire that attempted to sssess

the feeling of the students in the 1979 class of Command

and General Staff College on joint electronic warfare and
SEAD.

Chapter Four of this study will be devoted to defining
the air defense weapons systems chie can expect in a Soviet
modeled army. This 1s important to demonstrate the
proliferation and sophistication of Soviet air defense
systems and provide an indication of the increasing

compigxsty of the derfense suppression p‘leem.u

“The Scviet Union and the Warsaw Pact Nations
have tried to offset cor reduce the USAF's combat
power effectiveness through the use of extensive
and sphisticated moltile air defenses - -
defenses involiving mixes of guns and missiles
that provide overlapping coverage. Warsaw

Pact air defenses now provide a mobile

umdbrelia that accompanies each echelon of the
pact armies, ircluding forward deployed
battalions. The variety ard numbers of air
defense weapons accompanying a typical Warsaw
Pact arny of four or five divisions are
impressive.">

In Chapter Five, the compatibiiity of the Army and
Air Force electronic warfare programs will be evaluated
to determine if the twe programs can function together te
provide joint EW in SEAD operations within 20 kilometers
of the FEBA.

In Chapter Six, the author, with the aid of a scenario
set in Central Euwrope, will show why joint EW is required
to mase SEAD a reality.

Chapier Seven will present a summary and draw some
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conclusions about the Army/Air Force EW capability to
influence SEAD operations within 20 kilometers of the
FEBA. This chapter will also include recs..mendations
for tne improvement of joint EW to enhance SEAD operations

within 20 kilometers of the FEBA.

SUKMARY OF OPINIONNAIRE RESULZS

During the ccurse of this study, 78 students in the
Aray Command and General Staff College, Class of 1979,
participated in an opinionnaire that attempted to ascertain
the feelings of future Army and Air Force planners on
the joint employment of EW to suppress enemy air defenses.
At Appendix B are the results of this opinionnaire.

Beyond the fact thet the Army and Air Force will
function as a team in future conflicts with Soviet modeled
armies, little conclusive information was gained from
the opiniocnnaire. The overall results indicated that
those responding were far from & consenus of whether the
Army and Air Force shoudl work join%ly to provide enemy
alr defense suppression for close air support. The ability
of electronic warfare to suppress enemy air defenses was
also a question. Remarks forwarded with ine completed
opinionnaires tended to indicate that ccordinated fire
support was the best way for the Army and Air Force %o
interact for the joint suppressica of enemy air defenses.

The results of the opinionnaire are an indication that

the Army and Air Force have a long way to gec befcre joint
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guppression, in any form, will be a reality.
The methodology used in the study was outlined

above.,

In Chapter Four, the Soviet tactical ground air defense
threat is édentified. It will include a2 description of
the various Soviet ground air defense systems that will
probably be employed to protect a Soviet modeled force,

such as, *“he Warsaw Pact.
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Warfare and Counter C3 at Budget Crossroads", Armed

Forces Journal International, (February 1579), pp. 14-18. ;
4, Lt. Col. David Brog, "Defense Suppression As a Basic Té
Operational Mission”, Air University Review, (March- %
April 1978), pp. 9-12. :
5. Ibid. ;,";
€, The divicion of service operations indicated in thnis ~§
section was observed first hand by the author during ﬁ
tours in Vietnam., Due to the nature of the Vietnam 3
Conflict, there wasn't a FEBA in the classic sense as %
discussed ia current military writing. This uwndoubtly - g
dictated the degree of cooperation required in the . s%
suppression of enemy air defenses., Unfortunately for ?%
the U, S. Army and Air Force, they could have benefited %i
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from the combat experiences of joint operations.
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This chapter is devoted to the air defense artillery
capability of a typical Soviet modeled ground force. There
are several reasons for discussing the Soviet air defense

. artillery capability. First, the Soviets have been the

RS D R

e

5

most prolific, of all nations, in their development and

5%

deplcyment of air defense systems., As a matter of fact,

. . the number of different deplcyed Soviet
radar threat systems has increased almost
lirear over the past 20 years . . . By way of
i comparison, the number of threat systems
i that can now be found withii. several square
miles of the forward edge of the battle area
(FEBA) exceeds the total number of deployed

systems in early World War II.1

Second, Soviet ground forces have the most complete air
defense coverage of any nation. It provides a virtual

umbrella over their ground forces. Third, Soviet zir

e

defense capability is being emulated in the development

gfforts of many countries, In essence, the Soviet Army

possess the most formidable air defense capability of any
. army in the world, and as such, represents a worst case

air defense threat., The systems that constitute the heart

S e i el AR s S S R i S et ibr s

2.
2

£

of the Soviet air defense artillery threat and that will

! 4
i ;

i ' influence air operations from the forward edge-of the battle %
b area to a depth of twenty kilometers in territory held by %
H ;,-;5
g a Soviet modeled force will be identified. i

Forridable is an oversimplification of the air defense

36




¢t modeled army when one considers the

™

oo
e DUy

quanity and variety of weapons involved. The systems of

interest here are the guided and radar controlled weapons

which provide overhead protection for Soviet maneuver

ground forces.

The Soviets have developed an extensive array of air

defense artiliery over the years. An interesting aspect

of this Jevelopment effort is the philosophy adhered to

in designing the air defense systems. They believe radar

farilities designed for iand forces should be mobile,

responsive, rugged and possess the same trafficability as

the units and formations they are supporting.? an

Rt s R

examination of the air defense systems the Soviet have
deployed indicate they have attempted to follow this
philosophy, but for a lack of technical expertise, they

nave not been able to incorporate all these qualities

into one system. As a result, 2 succession of systems
have been developed and subsequently deployed that
complemerit each other %o achieve the desired effec*., The
succession of systems consist of an array of tactical

Soviet air defense artillery that extends from the SA-2 .

to their latest development (unknown, but speculated to

be the SA-11; information in an unclassified form not

R e ben e e i

available on this system).

SOVIET GROUND AIR DEFENSE SYSTENS

A synopses of the systems presently deployed with the
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Soviet Army are presented in the following paragraphs:

The SA-2 (Guideline), the first tactical surface-to-air
missile system employed to support the Soviet Army, is a
medium-range, high altitude system with a range of 40-50
kilometers., It is controlled by the Fan Song guidance
radar that operates in the E/F-barnd and G-band of the
radio frequency spectrum, depending upon series. Thic
particular system saw combat in the Vietnam and MNiddle East
vWars. In the initial phase cf each conflict it enjoyed
a measure of success; but due to its limited mobility,

because of its semi-permanence, which makes it a lucurctive

target for air attack, and its susceptibility to electronic

countermeasures, it became ineffective toward the latter

stages of both conflicts.?

The SA-3 (Goa), deployed in 1961, complements the
SA-2. t is a short range, low-altitude system with a
range of 25 - 30 kilometers., It is believed to cperate
much as the U.S. Haw - defend against low-flying targets.
It is controiled by the "Low Blow" guidance radar which
operates in the I-band and C-band of the radio frequency
spectrum, One additional feature of the SA-3 is that it
is semi-mobile., The SA-3 can be disassembled, moved,
and re-assembled much faster than the SA-2. This system
has also been used in combat by Egypt in the last NMiddle

East War.
The SA-4 (Ganef), first observed in pudblic in 1964,
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represents a dramatic change in Soviet tactical air defense
capability. All components of this system are mounted

on tracked vehicles, thus, it is highly mobdile and can

be brought into action rapidly. It is the first surface-
to-air missile system that appears to be atle to travel .
with the force it is supporting. However, little is known
about this gystem. Experts believe, based upon photographs,
the SA-4 when employed with the "Pat Hand" guidance radar

has a range of approximately 70 kilometers. It is further
believed the SA-4 will be used to close gaps in th2 SA-6

coverage.6

' _ The SA-6 (Gainful), deployed in 1967, is the next
tactical surface-to-a2ir missile system in the Soviet SAM
development sequence. The SA-6, like the SA-4, is tracked
mounted which makes it highly mobile and ideally suited

to Soviet operations. It arpears the Soviets attempted to
incorporate the capabilities of the SA-2, SA-3, and SA-4

inte one system when they built the SA-6. The system has

[P SR

a high and low altitude capability of 60 kilometers and
; 30 kilometers, respectively, and uses several portions

(C, H and I-band) of the radio frequency spectrum for

command and guidance. The "Straight Flush" radar are tae
greatest assets of this system.

. To complete the air defence coverage of guided weapons
from the individual soldier outward and upward, the
Soviels introduced S4-7 (Grail or Streila). The SA-7 is
a iow-altitude, short range weapon. It has a range of

3 kilometers. It is man portabls and uses tne infared from
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its selzcted targets for guidance.

Apparently dissatisfied with the performance of

previcus surface-to-air missile systems or as a further
diversification of the air defense threat, the Soviets
introduced the SA-8 (Gecko) in 1975. This is another
unknown system; however, from photographs, several
interesting conclusions nave been drawn about its capability
and probable use. The SA-8 is classified as a highly

mobile forward air defense system capable of totally

autonomous operation. The SA-8 takes the mobility con-

Ty e

cept one step beyond the SA-4 and SA-6 by mounting the

i
"Gecko" missiles, missile guidance, and the "Land Rell" g
radar, operating in H and J-tand of the frequency spectrum, f%
=
%

is suppossdly capable of previding all the information

2%
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required to effect an aircraft "kill". The SA-8 is

e

expected to be used in a short-range, low-altitude role.

i
23

It ig further postulated the SA-8 is designed to fill the
gap between the SA-7, SA-9 and SA-6, and probably has a

range of between 8 - 16 kilometers.?’

The S&~-9 (Gaskin), like many of the other Soviet

LS A A e

systems, has not besn observed outside Soviet control. It

is a technical unknown. However, agzin from photographs,

4

the SA-9 appears to be a modified SA-7 mounted on an

"..

amphibious BRDM-2 vehicle that uses the 2ZSU-23-4 "Gun Dish"
radar for target acquisition an? posgible missile guidance.
This combination of an infared missile with possibdble

razdar guidance represents a departure Irom the design of
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previous Soviet surface-to-ailr missile systems, with the

exception of the SA-7, that rely so.ey upon electro-optics

for guidance, it further complicates the suppression task.
An employment scheme has not been identified for the S4-9,
but it is expected that it will be used much like the SA-8.
One thing is certain, it will have to bde used as & short
range; low-altitude weapon, because it has an estimated
range of only 5 kilometers. It is postulated that it may
replace some of the clder low-altitude air defense weépons.
It has been seen with Soviet units as low as the regiment,

which suggest it will be founc weil fcrward in the battle

area.s

The SA-10, if all reports emanating fr the U.S. press
are correct., wag designed to counter aircraift like the B-1.
It is speculated "that the SA-10 is now oriented ageinst

cruise missiles. It is also speculated to have: a 31 mile

P AR e (v e R

range capability between altitudes of 1,C00 and 16,000 feet;
a speed of Mach 6; and active radar terminal homing.?

To this point, only surface-to-air missile systems

have been discussed as if they are the only 2lectronically
controlled air defense systems employed by the Soviets and
Soviet modeled armies. Anti-aircraft artillery (AAA) guns

are also an integral part of the air defense afferded Soviet

forces, a fact doccumented in the histories of World War 1I,
Vietnam, and the Middle hast Wars. However, only one of
these systems, the 2SU-23-4, iz germane tc this study ard

will be discussed belov. Tne remalning guns zre actually
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gun complexes controlled by & central radar, which

suggest they are nct mobile enough io support Soviet

operations doctrine; therefore they will not be far enough
forward to influence air operations within 20 kilometers
ef the FEBA. The 35U-23-4, commonly referred tc as the
“Gun Dish" (operates in the J-band of the frequency

spectrum) in recognition of its {'ire conircl system, in

sontragt to cther AAA, will travel with armored and
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nechanized divisions of the Red Ars; and sther Soviet
modelsd armies. 1t is an integral, self-propelled unit
that is postulated <o be deployed *throughout tne multi-
echelons of a typical 3coviet army. However, its sphere
of influence will be limited to the range its cannons,
3000 meters. Neverthelezs, the 25U-23-4% with 1.5 high
mobility and lethality of four 23 mm canrons represent
one of the most innovative zir Jdefense weapon in nperation
today,
Although brief, the preceding paragrapiis have been
an identification of the major weapon systems that
constitute the air defense artillery threat within 20
Kilometers of the FEBA when opposing a Soviet modeled army.
The gystems listed here when arrayed on the ground in a
typical Soviet echeion arrangement represent o bdbattlefiesld
zir defense capability thet extends from approxiuetely
27 kilometers in friendly territory to 80 kilometers in
depth in unfriendly terri tory and zero to 30 kjilometers

in altitude. Figure 4-2, with the slant range of each
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Soviet air defense weapon sysvem plotted, graphically
illustrates the overlupping cnverage of the Sovieti's air
defense and how a target may be engaged vy several

ffer~nt syrstems at one time, depending upcn the target's

[

a

location on the battlelield. .

[oR

tude an

‘_}a

alt

‘ne diversity of the Soviete air defense capability

H LY
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: presents an enormcus air defense suppression task to an
opposing force. However, there are only two elements of
this threat that must be meticulously understcod, and are
the key features of the threat that must be focused upoun
during suppression operations plamning. These elements
are system capability and system operation. Unless 2
system has been observed extensively in combat or exploited
in some manner, the lat*er is difficult to verify. Therefore,
considerable effort must be expended to understanding the
capability of the various air defense =systems. 1In

particular, it is important tc know the operating radio

-

-

4 frequency of a systiem's command and control radar, the

o

operating ervslope of the weapon system, and probable
location of the weapon on the battlefield. If this
information is known, suppression becomes a simple task
of either building electronic warfare equipment to degrade
the control radars, targeting weapon gystems for destruction -
: at the appropriate time, or develcping tactics to avoid
. or nullify the weapon system's maneuver capability., Air
operations are planned to operate at the fringes of a

: weapcen system's maneuver envelope as much- ag possible,
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There 12 not much more that can be done about the

muneuver capability of a weapon short of destruction of

individual missiles and shells. So that leaves only twe
aspects o¢f a weapon system to gdeal with, its operating .
frequercy and location in relation to wherz air opsrations
will be conducted.

The sirongest characteristic of Scviet air defense

B

systems arc the diverse operating frequencies of their

weapnn system control radars and the ccllective range of

LA

the radio frequency spectrum these radars span. igure 4-1
summurizes the Soviet ground air defense thosat in terms
of ftregusncy dispersion. Erickson in a United States

Strategic lnstitute Report 173-1), entitled Soviet Filitary

PO RV

ov2r, appropriately summerized the problem that Soviet

v

air 4efense conirol radsrs present when he wrote:

. . . Soviet radar frequency cov3rage is
spreadirng across the whole of the radio
trequensk spectrum-tracking and control
radacs Fav surlace-to-air missile (SAM)
sompirxes operate in E-band, 5-band,

H—b:?,nd. o s e I’band « e o and J-band "

the guidance command operates at a lower
frequency C-band . . .[D-band, and H-band],
. + . ‘thus presenting an increasingly
complicated problem to those whe seek to .
wecrade or impede these radar performances.i?

Soviet air defense system3, rot unlikxe the systems
of cther naticns, ha?e strong ané weak points, and it is
as ¢ rosult of understanding individual syster rapability
that we are ablu i¢ exploit the weak poinus of a systen
und defend zgainst its strong points -- supprescsion.

Probgbly the giwatest and most challenging capability of
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Soviet sir defense artillery systems is their motility.
The mobility of the SA-4 and subsequent systems presents
an underlying suppression problem far greater than either
the prcliferation or density of air defense systems, 11
The problem is: with their high degrse of mobility they
heve the potintizal of saturating a victim's electronic
defense warning system by either concentrating in a
relatively small area or dispersing in a general ar~a,l<
Thus, by bringing to bear a large quanity of electronic
resources on a given target at a critical point in time

they essentially neutralize the defenses of the target

and make it easy prey f(r defense weapon systems.l3

Another advantage of mebility is: weapor systems gain a
certain degree of suppression immunity firrom field artillery
and air attacks as they move. Common sense saye it is
difficult to track w:d attuck a moving target, but let

us not forget that these are radar controlled or assisted
weapons. Radars must either radiate or receive information
by some other electronic means to effect a "kilil". At

either of these critical momgnts the opportunity to suppress

o arises and the benefits of mebility can be logt., However,
the Soviets try to maintain the benefits of mobility and
the resulting element of surprise as much as possible by
using search and acquisition radars to provide target
infermation to the shorter range aiy defense weapon system

radar, The Soviets aiso use eleciro-optical tracking
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-?: ‘ devices on their ground air dafense te enhance the surprise

‘é@ g element. However, there is little tha*t can be dene about

‘é‘ § this capability,

Fe H

-f i The final part of the threzat is ihe long range search,

?’ i acgulsition, and height finder radars trnat provide the

5 f ehorter range air defensc¢ control radars with target

:i ; information. The Soviets have historically employed these

,%« g radars in their air defense nets to locate targets and x
i ; subsequently hand targets off to individual weapon systems.

jg | This procedure has been followed so routinely that Western %
ﬁ sources have associated certain acquisition radars with

‘ﬂ . specific air defense syetems. Fer example, the SA-2 "Fan‘

A
o

Seng" guidance radar uses the "Spoon Rest® and “Side Net"

Y ( radars to initially locate targets for subsequent engage-

fé men%t: the SA-3 relies upon the "Side Net" for height %
4 information, but uses the “Flat Face" to search and initially f
{i acquire targe*s; the SA-4 and SA-6 uses the "Long Track® t “g
;%: and "Thin Skin" radars for asquisition purpeses. The “Long g
éi . Track"” and “Thin Skin" appear to be the forerunners of a é ~§
.% new generation of tactical acquisition radars. As sueh, i g
f% they probebly provide all remaining air defense systems ; %
0?‘ target information. These radars complete the Soviet threat. : %

7K

They also represent, along with the means the Soviets use

s

eV

to transmit (UH¥, VHF, data link, telephones, etc.) target

.
e

Iy
v,

information to alr defense weapons, a priority target in
the suppression equation. Although they prodatly will not
be iocated within 20 kilometers of the FEBA, they must be

high priority targets if air defense suppression_ is & be
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effective near the FEBA. The destruction of these radars

pote
’ =

=

1l reguire the various deployed air defense artillery
systems inte autonomous operation, and force each weapon
gystem to acquire iils own target information. Making them
more subjective to selective suppresgion., The acquisition
radars are therefore the backbone of the Soviet air defense.

SUMMARY

The Soviets have deployed a diverse and sophisticatsd
2ir defense net that will influence the air sperations of
an opposing force operating within 20 kilometers of the
FEBA. The systems they have deplcyed provide a virtual
protective umbrella over the Soviet Army. The systems are
overlapping in coverage and complement each other through-
ocut the various echelons of the Soviet ground forces. These
individual Soviet zir defense systems represent a real
threat which require innovative thinking and sophisticated
equipment to suppress.

In the above chapter, the Soviet tactical ground air
de.ense threat was identified, Included was a description
ef the various Soviet ground air defense gsystems that will
probably be employed to protect a Soviet wodeied force,
such as, the Warsaw Pact.

In Chapter Five, the Army and Air Force electronic
warfare programs will be descrived from the standpoint of
mission orientation. Subsequently, the two progremg are

evaluated for the possibility of employing Army/Air Force
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CHAPTER 5
INTERACTIVENESS OF ARMY~AIR FORCE ELECTRONIC WARFARE

Within the last few years electronic warfare has taken

s o3 SR it 4 Dk e VRS A 28T k}aﬂr»\.“x&uxsn,?f'
e ——

on added importance in warfare., The Army and Air Force

X2
1 nara a2

have deployed numerous systems to deal with the growing

o mear e T Tme

electronic threat. Each Service operates a variety of

ot A et o

equipment that allows it to exploit, locate, and jam enemy

rern o

electronic systems. A majority of the Services' electronic

bop et ha £ £ o

warfare systems are employed in an area from the forward

edge of ‘the battle area (FEBA) out to approximately 20

kilometers.

The Services, to date, have developed electronic warfare

B R T IR

LR RIS SRS RTINS

equipment and concepts to enhance their peculiar operations,
because it is manifested in the way the Services perceive
the mission of electronic warfare. Both the Army and Air
Force have a different perception of how electronic warfare
should be employed.

The Air Force primarily employs tactical elecironic
warfare as an aid in penetrating enemy air defenses and
protecting aircraft for maximum weapons delivery
effectiveness.? The emphasis is on the protection of the
aircraft, which is basically defensive in nature. The EW
effort is directed toward neutralizing the acquisition and

fire control radar systems of the ground air defense. The

ideas if a weapon can be denied acquisition and control
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data, it will be essentially neutralized. So, the majority

of the Air Force's tactical electronic warfare effort is

dedicated against non-communications located in the upper

portion of the slectromagnetic frequency spectrum,

The Air Force alsc employs electronic warfare support

measures for intelligence purposes to support electronic !

countermeasures operationri. Electronic counter-countermeasures

are generally vassive in nature and are only used to :

protect alrborne systems from enemy active countermeasures.

"Soviet doctrine advocates the application of electronic

wvarfare as an e¢lement of combat power. Electronic warfare, }
i
i

in combination with rocket and artillery fire, will be

used to selectively disrupt U.S. Army command, control,

and weapon communications systems."2 As a result, the

Army perceives the mission ¢f electronic warfare differently
than the Air Force. The basic mission of Army electronic
warfare is: tc prevent the enemy from implemunting his
expressed doctrine of selective destruction and denial of
Army command and control, and communications. Thus the

ma jor emphasis of Army electronic warfare is dedicated %o

{
S
i
protecting Army command, control, and communications j
systems, because, i
+ « « U, 5, Forces depend on command and control s
systems to conduct the battle., It is also
essential that the commander see the battlefield
and tha* combat information and intelligence
flow through the closed loop control system
without interference. Because the outcome ;
of the first battle may depeénd upon + . «» U.S. )
» + + electronic control, the first priority ’
of the EW system must be to protect our command
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and control systems and those systems with
which . .+ the Army . . . see the battlefield.
kegardless o1 the tactical situation, this
priority will remain paramount as long as the
enemy possesses and effectively uses_jamming
and target-acquisition capabilities.

ARETHE

3
X3
N\ P S el

To implement this ccncept, the Army devotes its efforts

to identifying and locating enemy command posts for

"'ﬂmﬁ Wm—-—-

destruction and disruption. Also, to enhance the survival
of U.S. artillery and tactical air support, radars and

communications associated with weapons must also be located

and destroyed or jammed. In essence, the Army's electronic

LRSS

warfare concept strives to project comdat power by denying
the enemy the use of his command, control and communications
nets. Thus, the major emphasis of Army electronic warfare
is in the area of communications and the lower portion of g
the electromagnetic spectrum.b

Wnat does thig difference in elecironic warfare mission
perception imply? The way the Army and Air Force employ
electronic warfare is not likely to change in the fore-
seeable future, dbecause each Service has sz basis for 3
emplcying electronic warfare as it does, However, Aral
employment ¢f electronic warfare in the recent Hiddle East

War provided some very vivid lesgeons which are pertinent

i

to roth the Air ¥orce and the Army. Af o resuls, tho Army

MWAT e

rnas beccme very concerned adowt electronic warfare, It
has embarked upon an extensive program tc develor and
procure additisnal clectronitc warisre equipment amd tralir

for electronic warfare readiness to take advantage of

lessons reinforced during the 1973 Niddle East War. This E
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fact is evident by the on-geing evaluations of the Combat
Electronic Warfare Intelligence (CEWI) organizations at
echelons of Corps and Division, and many other new
Gevelopment efforts. In dealing with the ever increasing
electronic dependent weapons systems, there is no way of
estimating where this effort will eventually lead. However,

the indications are cleer that Army electronic warfare

[

will 2xpandé into areas that have traditionally been associated

with Alr Force electronic warfare. Out of necessity, as
the Army places increasing emphasis upon helicopter air
suppert near the FEBA and the enemy improves his low-altitude
air defense capability, more attention will have to be
devoted to helicopter protection. Thus, since Army electronic
warfare is still developing, it appears this is ar. oppcrtune
time for the Army and Air Force to formulate plans and joint
operating procedures that can capitalize upon this developing
capability.

Both Services conduct electronic warfare out to approxi-
mately 20 kilometers from the FEBA, but recalling the
missions of Army and Air Force electronic warfare above,
each Service has different electrénic targets of interest,
However. a close examination of these targets reveals that
in many cases they are a component of a larger general .
threat. For an example, typically within this range of
the battlefield, the Army is interested in gathering
information about the enemy. Electronic warfare is a key

elament in the collection of enemy information. It assists
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the commander in "seeing the battlefield" and determining

his course of action. Therefore, maximuu effort is devoted
; +o determining the strength, loca%ion, identification, and

disposition c¢f the enemy. Emphasis on signal intelligence

ks

(SIGINT) and elactronic warfare cupport measures (ESK)

help to satisfy this requirement., SIGINT and ESK &also

B
a

: assist In determining the deplovment of enemy weapons.

A

Direction finding, which is a part of ESK, is instrumental

i ednisaresibbiaianit

",
s

s

in identifying noncommunication emittiers associated with %

v enimvre

specific weapons systems.? Essentially "ESW pruvides the

x_;\.

. . N . .. . . . 3
information required for immediate actions involving :%
glectronic countermeasures, eleectronic counter-countermeasures, %
avoidance, ard targeting".5 Tre Alir Porce neecds timely ;2

7

information on the location of ensmy ground sir defenses {

SRR

to conduct air defense suppression and permit friendly air

Lo

operations beyond the FEBA. With timely infornation on : ‘g
the lecation of enemy ground air defenses, aireraft seif- ‘ é
protoction electronic ‘countermeasures can he planned and %%
employed more efficiently. The Army and Air Force have a 3
si%uation which is ready made for joint electroni« opecations, : %

at least from the FEBA cut to approximately 20 kilometers.

Kovwever, to date, the iwo Services have not learned Low

tn take advantage of their joint EW capability except

S e N

. through prepisnned operstiaons.
Joint electronic warfare on any basis cther than

preplanned is not the question. The que3tion is how to
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improve mutual electronic warfare support for the
suppression of enemy air defenses during close air support
operations. T¢ realize the full potential of clectronic
warfare, both preplanned and immediate EW operations must

be understood. At present, neither Service can readily
implement immediate joint EW operation. Mainly, because

{1) the close air support aircraft has a fixed electroric
warfare package when he arrives in a target area; znd (2)
Army electronic warfare assets are genarally deployed in
suppeort of some other operation. In addition, the technical
data required to reconfigure Army assets may not be availabhle
and the assets may not be located where they can provide
mutual support. For these and other reasons, preplanned
joint electronic warfare must remain the rule for the time
being.

If electronic warfare was fully accepted as a weapon
by both Services, jeint EW procedures could bz easily
implemented. Each Service hags electronic warfare already
working in concept with other support functions to increase
combat effectiveness, For an example, U.3. Army electronic
warfare and artillery team up to enhance fire support.

SIGIRT and ESM efforts provide field artillery with

information that assist artillery in integrating and massing -

fires on lucrative targets. Close air suppsrt and Air Force
¢ ectronic warfare team up to provide aircraft protection
during the penstration of enemy air defenses, These are

but two examples which illustrate how each Service integrate
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the use of EW for their own purposes. These exampies
could serve as a model for joint EW procedures. At present,
the joint =W employment procedures are bsth complicated

and drawn out.

JOINT EW EMPLOYMENT

as alluded to earlier, joint EX can be employed either
as preplanned or immediats.” TPreplannei is empioyed in
accordance with estatlisnhed and proven joint operational
procedures., The leadtime JTor this type of EW approximates
that of other preplanned joint operations. As a result,
it does not cirair the joint operations system. t 1is the
preferred mode of cperaticn, because (1) the technicazl
support for electronic warfare systems can be preprogrammed
and preplanned; and (2) EW assets c¢sn be prioritized for
gspecific targets/threats.

Imnediate joint EV is designed to be regponsive. It
is implemented much like immediate close air suppert. 1%
uses many cf the same agencies, facilities, and procedures
used in immediste close air support. The procedures for
immediate Armyv/Air Porce EW support are presented here for
the reader's revies:

a. Reguests for immediate Army EW gupport of Air Force
Operations {see Figure 5-1)

Requests for immediate Army EW cupport of tacticel
air operations will normally originate with the
Air Force flight/mission commander or the forward
air contiroiler (FAC), Wwhen the requirement for
Armg EW support arises, the following procedures
applys
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The originator will forward the request
to the . . . Tactical Air Control
Party . . . TACP,

The TACP will:

(a) Forward the request to the . .
Direct Alr Support Center . . .
(t) Monitor action taken.

DASC.

The DASC will fill the request .r forward

t0 . . . Tactical Air Control Center . . .
TACC. If unable to fill with allocated .
Air Force assets, the DASC will advise

EWCS of actions taken.

The
(a)
the

TACC will:
Determine if Alr
request,

Force EW can support

(%)
(c)

The
(a)

I‘;‘;%

uest,

Request assistance from cnrps if reguirel,
llonitor action taken.

« « + Corps Tactical Operations Center
. CTOC wills
Determine if Army EW can support the

Yask appropriate CEWI unit,

-
o

Regriests for immediote Alr Force EW support of

Army ¢perations (see Firgue 5-2)

The reguirement for immediate tactical alr EW
support will normally originate at cdivision

level or units operating in the division area.
Requests for such suppert will be forwarded through
operational communications charnnels to the

divigion tactiscal command post. Upon receipt of

a request for Ew supporti, the procedures outlined
below will be followed:

{1) The division G3
.o wilis

(a) Evaluate requests for immediate EW
support within the context of tacticsa)
gituation to determine if EW action °
appropriate.
(b) Coordinate with the G2 . .
gence officer) . .
(c) Approve/a-sapprove the request.
(¢) Task the EWIOC . . . (Electronic
Intelligence Operations Center)
act on the reg-est.

Ny L PP P A AN A Iy LOL o3 Lo Py S0y S o LR S Onetis W it

. + (operations officer)

{(1r cadi~

wArLare
4+

. . w

O

> .. ‘ g T~y
- P g .

a.‘,’l

Prp—




Bl AN S T T R R A R R TR R e SR R i
}
1
:
EWCS
N
~
~
~
N
N\
~
~
A
(‘ &
AFC MONITOR

APYROVE/DISAPPROVE
TASKING

o T A 5 B NG S LA oot et RS A TR

SR

7!

REQUESTCR

ot

SR

ARG AS

1 & REACTION |
may be either

fire or EW)

TR ARTes

T LT A Wt

e Tasking
—p.pAlr Request let
----Info, as appropriate

Figure 5-1. Air Force Kequest for Immediate Army EW Support

SOURCE: ALPA,Suppression of Enemy Alr Defenses
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The EWIOC will:
(a) Determine if supnport can be provided by
Army resources. If Army resources are not
availabdble:

(») Initiate request for Air Force EW support
i through tre corps EWIOC/DASC.

(c) Advise requecting unit of action taken. $

P~
ny
~—

(3) The DASC will:
(a) Determine if Air Force EW assets assigned
to the DASC can fill the request, and task
if appropriate, The DASC will advise the EWCS
of actions taken.
(b) If assets are not available forward request
to the TACC.

Sl S BERRE

R N e

(4) The TACC will:

(a) Determine if Air Force EW assets are

available.

(b) Tusk appropriate units, 8

(c) Netify DASC of action taken.
These procedures are less than optimum for implementing
the EW required to suppress a rapidly changing enemy ground
air defense. Reasons for immediste joint EW not being
optimized are: (1) the threat data base of elecirenic war-
fare systems cannot be rapidly changed to accommodate the
rigors of immediate EW. (2) The Army and Air Force have
too few EW assets to divert from their primary respective
Service support to regpond to immediute request., (3) The
procedures are super-imposed on the already overworked
air-to-ground ret. (&) Air Force EW expertise, in the form
of an electronic warfare officer,is not a part of the TACP

at echelons of corps and division. (5) The procedures

assume an on-hand broad range of capabilities,
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In the above chapter, the Army and Air Force electronic

warfare programs were examined from the standpoint of mission

rientation. Subsequently, they were evaluated for the

possiple joint employment in the 3uppression of enemny
air defenses within 20 kilometers of the FEBA.

Chapter Six will be » scenario set in Central Europe .
to explain and illustrate (1) why the Air Force neads
assistance in suppressing enemy alir defenses, and (2) how

Joint Army/Air Force may be employed to achieve a greater

S e O s B R

degree of defense suppression.
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CHAPTER 5
END NOTES

1, Alr-Land Forces Application Agency (ALFA), Electronic

Warfare Procedures for Employment in Joint QOperations,

(1 December 1976) pp. 3-5.
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2. U, 8. Army, Electronic Warfare Concept, (6 March 1978),
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*

pp. 1-2,
Ibid ey DD 2‘?.

)

Ivid.

po

5. Ibid., p. 2-1.

6, Ivid., p. A-1.

7. MNajor James L. Hendrickson, in a 1978 CGSC thesis
entitled:s Joint U.S. Army/U.S. Air Force Planning and

Employment of Electronic Countermeasures, consolidates

in one document the varicus documents that will impact
the implementation of joint electronic warfare. It is
suggested that the reader seek cut this document,
because it highlights in detail the many probdlems
surrounding joint electronic warfare.

8., 1Ivid., ALFA, E¥W Procedures, pp. k-5 through 4-9,
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CHAPTER 6
THE IMPLICATIONS OF CENTRAL EUROPE
A CENTRAL EUROPE SCENARIO

The Group of Soviet Forces in Germany (GSFG) has

several implications for the North Atlantic Treaty

%
|
|
|

Organization (NATCO) and the United States, especially

within NATO's central region. From intelligence and

A RO A P e Y a3 RS

media reports, the GSFG is the most complete integrated
Soviet capability outside Russia. Therefore, the GSFG

is an ideal force selection to speculate about the impact

o

S
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of a Soviet modeled ground air defense against United States
zir operations within 20 kilometers of the FEBA.

7he GSFG is composed of five armies and a supporting
air army stationed along the border between East and
West Germany. The respective armies and approximate
location follows: the 2nd Guards Army with twc motorized
rifle divisions and a tank division is the northern most
army. Directly south is the 3rd Shock Army consisuiwg of
four tank divisions and 2 motorized rifle division. South

of the 3rd Shock Army is the 1lst Guards Tank Army; it also

e A £ AR PR WA A SR

has four tank divisions and one motorized rifle division.

id jacent to the lst Guards Tank Army is the 8th Guards

i

#
%
;

) Army: it consists of three motorized rifle divisions and

one tank division. The 20th Guards Army; located near

66
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Eberswalde has three motorized rifle divisions. Protecting
this force from the air is the 16th Tactical Air Army.1
Three points are always stressed when evaluating the

GSFG. One, the number of tanks in the GSFG are of

extreme concern to ground forces. It is estimated that
the GSFG has approximately 3100 to 4200 tanks slated
against the central region of NATO alone, Two, the probable

axis of advance (Figure 6-1) into West Germany and

(e Dot R AU 58 L N AT W NN

maneuver plans are of interest to all NATO defending forces.

And, three, Soviet tactical air assets and other support

o i AL

forces which may be supporting the tanks. Graham H.

AR R RS T S e S B T S PO A i e o

Turbiville, in an article entitled “Invasion in Europe -

A Scenario®, sees:

Perhaps ihe most striking aspect of the GSFG
Force deployment is the positioning of the
3rd Shock and lst CGuards Tank Armies -~ the
main offensive punch of the GSFG Front. The
G3ttingen-Liege axis, the rough dividing line
between NATC's Northern and Central Army
Groups, if extended eastwards neatly Gemarcates
the two Soviet %tank armies. It is along this
axis that the weight of the two armies'’
3100 tanks would probably advance, seeking tc
split the two NATO Army Groups, isolate U.S.,
Canadian and West German Forces in Southern
West Sermany and send armored spearheads
racing through the low countries to the

- channel.2

&
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“Armored columns would break off from the main bvody

and asweep North and South to cut off the retreat of allied
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units".3 1In the case of the United States and cther unitc

i
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in the South, this means being enveloped by the elements
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Figure 6-1., Probable Axes of Attack into Ceniral Europe by the.

Group of Soviet Forces in Germany.

SOURCE: Sraham H. Turbiville, "Invasion in Eurocpe-A Scenario",
Army, Novemter 1976
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of the lst Guards Tank Army. the 8th Guards Army, and
whatever other Pact forces that may be involved. Speed
would also be z factor with Soviet offensive onerations.
Therefore, to achieve the envisioned objactive of the
front, thke Channel, NATC strong points would be typassed,
virtually cutting off large pockets of NATO forces. It
is estimated that a GSFG <front would reach the Channel in
about two veeks in a conventional war environment and less
time would be involved if the GSFG employed nuclear weapens,
Such an ambitious fect in two weeks suggests battlefield
dynamics and demands unlike anything exhibited in previous
conflicts b

The above scenario, although hypothetical, is based
on traditional approaches into ventral Europe, World War II
data, and cencliusions drawn from observations made during
numerous Soviet exercises. More uncertain than the ground
scenaric is the role of the 16th Tactical Air Army in a
GSFG offensive. Thelr reole ies important; because depending
upon the rolz of the Tactical Air Army, friendly air-to-
ground support may be extremely limited. Air-to-ground
support is one of the key elements of the United States
air-land team concept.

In recent years, the Soviets have changed their

emphasis in tactical aircraft designs. Trhis accounts for

ot

(1]

~

he lack of consensus ir. a purposei scenario for the 16th

-

9]

actical Air Army. While the United States and the West
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have continued to deploy essentially multi-purpose air-
craft (with the exception of the F-15 and A-10), the
Soviets have changed their tactical aircraft interest
to specialized aircraft. Thus, United States aircraft
are capable of periorming long range interdiction, close
air support, and air interception, with the object of
winning a protracted air superiority campaign. The Soviets,
in contrast, now dezign their tactical aircraft mainly
for ground atiack and close air support. This shift in
philosophy was reflected in hearings before the Genate
Armed and Services Committee in 1976, which indicated that
Soviet tactical aviation in Central Europe had fewer
multi-purpose aircraft than the United States, (a percentage
of 37 versus 52) and more attack aircraft than the United
States, 3% percent vergus 24 percent.> It is postulated
by many analysts that this trend will continue through
the 1980s. The increase in offensive flexibility that the
Soviets gain as a result of this change is significant.
The Soviets now have considerably more air power options
than in the past. They have essentially transformed from
a defensive air force to an offengive air force, which is
oriented to support the objectives of the Soviet ground
forces. In the case of Central Europe, this means that an
increased effort will have to be devoted to air defense.
One option availadble to Soviet air forces in a GSFG

offensive is to initiate the opening phase of a war in
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Europe with a large scale attack on NATO air dases and

nuclear storage areas.6 However,

In order t¢ have a seriously delibilitating
effect on NAT( air regources and nuclear
options, the Scoviet and Warsaw Pact Air Forces
would have to have a large number zi succeyses
in a very short time. To quickly disrupt and
even %eep the U.S. Air Force the mogt potent
NATO Air Army, on ithe grount . . . a doctrine
. aimed at achieving air suptemacy through
conventional preemptive air operations is the
one for which the Soviet Air Force will be
most suited in the future.?

——h
.

Lend

R It

; This is a good and logical option because of the Soviet's
favorable ratic of specislized azireraft to friendiy multi- % tﬁ
purpese and ipterceptor aircraft. Only 12 percen¥ of i3
- U.S. aircraft in NATO aras interceptors. Thersfore 3
multi~purpose aircraft slated for close air support and %
other roles must be diverted for air defense.® This is § %
2
. a tactic that will gecimate a very necessary ssurze of 1 ‘%
fire power for ground forceg. It has been suggested that §
because of this imbalance in alrcraft, that f{riendly air %
forces emphasize attaining ilimited alr superiority. The %
: maximum effort in this regards should be dedicated tc %
knocking out Stviet ground based alr defenses., A %

X S AR

! considerable effort will still be involved in prohititing
enemy air action behind the FEBA.? There are also other
indicators that add credence to this speculation about 4

. Seviet air operations. Fer example, (1) Soviet ground

s AR R

units have an abundance of artillery avallable for fire

4%

b

support.io As 2 result, thic could free Soviet aviation
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from the necessity to provide close air support. (2)

Soviet ground forces o longer depend upon Soviet aviation
for aid defense; they now depend upon ground air defense
systems. 3oth of these capabilities free Soviet aviation

to do things other than support ground forces.

U. S. CLOSE AIR SUPPORT VERSUS SOVIET GROUND DEFENSES .
If the zbove scenario approximates the manner in which
the Soviets will conduct a war in Central Europe, U.S.
air-to-ground support will be at & premium. For this
reason and the importance of air-to-ground support tc the
air-land concept, close air support should be afforded
protection. Given the Soviet ground air defense capablility,
this is an arducus task and requires the assistance cf both
the United States Army and Air Force.
To put this in perspective, contemporary Saviet
military operations emphasize ground-based, mobile air
defenses.il 1In Chapter Four the various Soviet electronically
contrelled ground air defense systems and their capabilities
were identified. 7The air defense net that can be formed
with ‘these systems could result in an unacceptable loss
rate for close air support operations. The effectiveness
of the Soviet air defense systems are unknown at this time.
However, there is data from the Vietnam War and the 1973

Middle East War which can lead one to some speculation as

to Soviet ground air defense effectiveness. Analyses of
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the war over North Vietnam snow that vefure electronic
countermeasures were introduced in 1967-1968, one U.S.

plan was lost to avery 1C North Vietnam surface-to-air

(SAM) missiies.l? mThe Israeli Air Force losses in the
. first four days of the 373 War were unexpectedly high;
they lost an average of 2.7 close air support aircraft
per 100 sorties on the Egyptian front and 5.7 close air
support aircraft on the Syrian front.13 It should not

te unreasonan.e for the United States to expect similar

N e e Sy, Rt MR P A

1ssses in central Europe. They may be slightly higher
because the Soviet's air defense will have more depth
in terms of d4ifferent systems and quanity of weapons.
It should be noted that in cach of these conflicts the
lose rate dropped significantly when U.S. ECN was introduced.
In the case of Vietnam, the loss vrate went to one aircraft
per 75 SANs launches. 14 The Israeli losses went to 1,0
aircraft per 100 sorties after new ECWK eguipment was
introduced and a concentrated effort was dedicated to SEAD
operatiors.i5

The difficuity of dealing with the Soviet ground air
defenses and providing close air support has been
recognized by Commander-in-Chief of United States in Europe
(CIKCUSAFE). In addressing the problem of defense
suppression, CINCUSAFE has concluded that a TRIAD of the

EF-1114 electronic warfare aircraft, the F-4G Wild Weasel

aircraft, and the A~1C atiack aircraft is requirved to form
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the backbone of NiATO's defense suppression, and permit the

penetration of aircraft tc¢ a~ccmplish close air support

and interdiction.16 The F-4C Wild Weasel would detect,

identify, locate and suppress or destroy ground air

defense control radars.l? The EF-1114 would stand-cff

along the FEBA and jam enemy air defense radars. The A-10
would proviie the weapons to destroy the air defense weapon é
systems. This TRIAD has not materialized as previously

expected, mainly Ybecause of funding difficulties. The

EF-111A capability amow.ts to two aircraft for development

and testing purposes. The F-4G is just becoming operational

in the United States. Only the A-10 has been deployed to

e T R et G

Europe ir an operational status. This palces the A-10

#
i

along with other ground attack aircraft in Europe, in a
vulnerabtle position. The implication of this situation is
tha!{ :ae defense suppression anticipated from this TRIAD
must be derived from means other than Air Force assets,
Data from U.S. Alr Force studies show *hat attrition rates
against Warsaw Pact targeis might run 2z high as 20 percent
without effective electronic counterweasures, but could be
reduced to only two or three percert witn them.’8 The 5
gself-protection ECM pod carried Ly close alr support aircraft
cannct provide this level of protection.

At the rigk of being slignhtly technizal, the probiem
with the ECM pod can best be explained in the following

manner. Today, the typical Soviet ground air defense
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weapon system has:

£
ES

. « . an anterna gain of 25-30 dB; as much as
six megawatts of power with . . . an

optimized transmission rate; multi-spe~tral i
frequency coverage with optizuczed gain and
band width ratios, . . . multiple electronic
countermeasures built-in to counter the
effects of electronic countermeasures (ECM),
« + . and computerized interaction with an
integrated air defense team \ .th skilled
operator augmentation.l9

The self-protection ECM pod that attempts to counter this

capability has the following characteristics:

approximate zero 4B antenna gain because of
its omni-directional radiation, transmit
approximately two kilowatts with n limited
dury cycle cf three to four percent,
transmits in modes similar to threat, such
as, continuous wave, pulsed, monopulse

and conical scan, essentially computer
operated, ana can operate over a

frequency spectrum of at least 2 to 18 CMj.
In the simplest case, where the ECN pod
engages one threat and provides a jamming
pulse each time the victim radar radiates,
the jamming signal ratis is good.20

The opportunity to engage only one threat radar at a time
will be a rare cccasion in the Central Europe environment. |
Because of the limitations of the self-protection ECM
ped, defense suppression efforts should be made to try
and achieve a favorable pod engagement ratic; i.e., a
situation that will require the pod to engage the mininm -
number of air defense radars simultaneously, preferably
cne. Given the Air Force's defense suppression assets

today,a short t:rm solution to the problem of SEAD,

especially within 20 kilometers of the FEBA is Army Ew

assistance,
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During ground operations, from the FEBA out to 20

kilometers, Army EW constantly provides information on

the enemy and his disposition. The location of weapon
3 systems and an up-to-date picture of the enemy ground air
% defense threat is the best way the Army can assist the
i Alr Force in the electrunic aspect of ground a.r defense
;i suppression. Knowledge of air defense weapon location
§ would permit close air support aircrews the option of
g Gestroying, jamming, or avoiding the threat.
% More importantly to close air support aircrews, it
% . means that threats in the immediate area which influence
; ‘ their operations can be selectively jammed instead of
gh allowing the ECM pod to attempt tc jam all threat radars
z in the vicinity. If Army EW could be used in this manner

viix7
X

it would improve the employment effectiveness of the ECM

pod and enhance SEAD, especilally within 20 kilometers of
the FEBA. To give the reader an idea of what fighter
aircraft ECM must attempt te suppress in Central Europe
during air-to-ground operations, a description of Soviet
army air defense is given in the following paragraphs.
The air defense organizations within the Soviet Army

transcend the echelons of command and provide coordinated

air defense coverage for all Soviet ground forces. Soviet
air defense 15 an integrated effort impleomented through

a centralized command and control net that provides early

— ;:‘3!%
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warning of impending enemy air attacks. The ultimate
goal of Soviet air defense is the destruction of enemy
air strikes as far forward as possible., Typically, to
ensure coordinated and integrated air defense, Soviet
fronts and armies will establish air defense zone to
emphasize coverage at low-to-medium and medium-to-high

altitudes. The air defense zone will normally cover an

o A et s = < 5 A AN O W M TR

area of approximately fifity kilometers widz by one
hundred kilometers deep. The air defense weapons pro-
tecting this zone include all ground air defense systems.
The medium-to-high portion of the zone wiil be protected
by army and {rort assets, generally surface-to-air (SA)
missile systems such as the SA-2 and SA-4. The low-to-

medium portion of the zone is asgigned to the divigion

and lower command levels.?2l

In a Soviet division, air defense weapons are found

at divisional level and regiment level,

Divisional air defense unite will be employed
by batteries in direct suppoert of the engaged
motorized rifle or tank regiments and will
also protect division headquarters, critical
support activities, and division reserves.
Regimental air defense weapons will be employed
as individual weapons, pairs or platoons in
support of engaged motorized rifle or tank
battalions. These systems receive missions
from the Battery Commander in addition to
monitoring the air warning net. They will

be deployed well forward. and their primary
targets will be enemy close air support air-
craft and attack helicopters.22

The air defense regiment will provide the divisions with
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medium altitude coverage, and it may te equipped with ,
either the SA-6, or Si-8, or 5?mm anti-aircraft gun (in’
the process of being replaced by the SA-6 and SA-8)., The
air defense batteries equipped with either the 2SU-23-4
or SA-9 provides low altitude coverage. Additional low
altitude coverage is avaliable to Soviet division in the :
form of the SA-7 which is assigned to individual soldiers.Z3

A Soviet division will norma’ly operate over an area
of approximately 20-30 kilometers wide by 40-6C kilometers
deep and be protected by 20 SA-6s or SA-8g, 16 2S5V-23-4s,
16 SA-9s, and 112 SA-7s or 36 SA-? (depending upon whether
it is a motorized rifle or tank division respectively).2b
From a pure numberg' standpeint., this means there is on an

average one air defense weapon per eight square xzilometers

g
in the motorized rifle division and one air defense weapon %
per 14 sqguare kilometers in a Soviet tank division when %
pccupying an area this size. There will alsc be army and , %
front SA-25 and SA-4s providing medium-to-high altitude ; %
nrotection. Additionally, the Soviets essentially use a ' %
“two-up-one-back"” approach to ground combat, i.e., two f

units of equivalent value forward and one trailing in support.

L e e T eyt
R s

S¢, in keeping with this and Soviet air delanse doctrine,
t can be antizipated that two-thirds of the division's
air defense assets will be found within forty kilometers

of the FEBA. When the Soviet division narrows ite front
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for "breakthrough" operations the ground air defense
thrreat will become even more dense. Figure 4-2 graphi-
cally illustrate a typical Soviet ground air def>nse
systems employment.

) On a broader scale, in Central Eurcpe, with Soviet
arnies consisting of up to five divisions., the ground air
defense weapons density equation becomes even more complex.
With several Soviet armies expected ic¢ attack along a
common axis of advance, air defense coverage from ad jacent
divisions will overlap and complicate even further the
density of enemy #round air defenge weapons within any
given area of the battlefield.

SUMIARY

If the preceding scenario approximates the action of
a Soviet modeled Army. the implications are rather simple
with respect to close air support. They are three fold.
First, *he Group of Soviet Porces in Germany are deployed
and equipped to carry cut the tactics according to Soviet
doctrine., The GS®G will attack over a broad front under
all conditions and force the United States or other
forces to fight in & similar manner. Such a situation
enhances the success of the GSFG's tactics of "bdbreakthrough"
and bypass. 7To disrupt or destroy forces engaged in

) either of these tactics, the United States must employ

close air support, because each tactic emphasize force
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massing and speed. Second, the supporting air arm of the
CSFG will exert pressure on U.S. Forces in a conflict in
Central Europe to the point that a consideradlc number of
air assgets will be consumed for alr defense against
attacking alreraft; thus, alr assets originally planned
and anticipated for close air support will be reduced. For
exampnle, it is estimated that the Warsaw Pact has approxi-
mately 1375 ground attack aircraft that it can employ for
interdiction: but NATD has only 375 interceptors. Obviously
rasy multipurpese aircraft will have to serve as interceptors,
which will reduce appreciably the number of available ground
attack aircraft., Third, ciose air support in Central Europe
will probably pay an unacceptable price to Soviet ground
air defenses unless adequate defense suppression is provided.
Presently, Alr Force defense suppression agsets are
limited. Practically all ciose air support scenarios for
Central Europe envision that EP-111As and F-4%Gs will form
the bagis of the defense suppression effort: dbut this effort
has not materialized. The F-4G is just becoming operational
and older Wild Weasel aircraft cannot locate, detect and
destroy the newer ground alir defense systems. The EF-111A
is still undergoing development and testing. An
alternative to the defense suppresgion envisioned by the
Air Force must be found for close air support. Firepower

cannot 4o it, because should the Soviets attack in Central
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lurope, the battlefield will be so target rich that there
will not be enough friendly firepower to service all the

enemy targets. Air Force electronic warfare cannot do it
alone, because of the limitations cited in this study and

elgewhere,

However, within 20 kilometers of the FEBA where
both the Alr Force and Army conduct electronic warfare
operations, the two Services should concentrate on providing
joint EW for SEAD purposes. Air operations in this area
of the battlefield will be conducted primarily to further
ground odbjectives; therefore, the Services should
capitalize on their unique capabilities to provide joint
EW for the purpose of SEAD during close air support.

In the above chapter, a scenario get in Central Europe
was used to explain and illustrate (1) why the Air Force
needs assistance in suppressing enemy air defenses, and
(2) how joint Army/Air Force may be emploved to achieve
8 greater degree of defense suppression.

Chapter Seven will summarize the study with findings,

observations and recommendations for further study.
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CHAPTER 6
END NOTES
1. Graham H. Turbiville, "Invasion In Europe-A Scenario",
Army, (November 197€), pp, 16-21, The btasic scenario %
&

in Chapter Six is a summary of this article. It
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T
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basically parallels the scenario used in the majority

-

of the war gaming for Central Europe.

2. Ibid.
3. Idid.
4, Charles Kamps, Jr., “The Next War", Strategy ard Tactics,

69, (July/August 1976), pp. 15-20.

5. Robert P. serman, Soviet Air Power in Trangition,
(1978), p. 5%.
6. Ibid., p. 70,
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7. Ibid., p. 73.

!

8, Hearings Before the Senate Armed Services Committee,
Fiscai Year 1977 Authorization for Military Procurement,
Research and Development, and Active Duty Selected
Reserve and Civiliam Personnel Strengths, pt. 9.
Pactical Air Power, 94:2, Washington, D. C.:%overnment

Printing Office, 1976, pp. 4860-55., 4s cited Tty Robert
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P. Berman, Soviet Air Power in Trapsition, p. 5%.
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9. Berman, Sgviet Air Power ip Trangition, p. 75. ‘§
10. The reader is referred to Combined Arms Combat Develop- 3§
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ments Activity (CACDA) handbook, HB 550-2, Qrganization )

and Equipment of the Soviet Army, dated 31 July 1978 3%
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for additicnal information on the quanity eof field

artillery pieces in Soviet ground units.
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11, Berman, Soviet Air Power in Transition, p. 75.

i 12, Benjamin F, Schemmer, "New DOD Emphasis on Electronic
Warfare and Counter C3 at Budget Crossrcads", Armed
Forces Journal International, (February 2979), Pp.14-18.

13. Berman, Soviet Air Power in Transition, p. 75.

Schemmer, Armed Forces Journal Internatiopal,p. 15.
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June 1578, pp. 37-42,
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f

ppt 52'5u¢ "
20. 1Ivid.
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CHAPTER 7
FINDINGS, OBSERVATIONS AND RECOMMENDATIONS
FCR FURTHER STUDY

FINDINGS
The quanity and diversity of Soviet ground air
defense systems have increased tc the point that present
fighter self-protection ECM is no 1l¢ -er an effective
means of defense suppression. In addi. >n, progranrmned
EW support aircraft, such as the EF-111A, needed to
assist fighter aircraft in the suppression of enemy air

defenses, have not been procured. Therefore, an alternate

source of electronic warfare support must be found for
fighter aircraft.

An alternate source of electronic warfare support
that the Air Force should consider in joint operations
is the Army EW. Army EW complements Air Force ECM in
many respects. For example, both the Army and Air Force
conduct electronic warfare operations from the FEBA out
to 2C kilometers. The two Services have cverlapping

generic electrenic targets; i.e., they are both

interested in air defense in one respect or another. The
Services concentrate on complementary divisisns of
electronic warfare while performing their respective
missac 3.

From a classical electronic warfare standpcint, the
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Air Force concentrates upon electronic countermeasures

to suppress enemy air defenses. The Army, huwever
because it has a different mission, has developed its
electronic warfa—e program around signal intelligence and
electronic warfare support; direction finding in particular.
These two capabilities of Army EW can make a significant
contribution in the suppression of enemy air defenses.
They are always on the ground opposite the enemy force
and can locate his emitters. The knowledge of the location
of enemy air defense weapons and how they are integrated
can be invaluable to aircraft survival. 1t can assist
aircrews in determining how to: (1) avoid defense, (2)
vary ingress and egress routes, or delivery patterns to
reduce exposure tliiie to defens’ve weapons, or (3)
selectively engage weapons with self-protection ECM. The
capability to selectively engage weapons systems of an
imnediate nature will enhance the effectiveness of the
ECM pod. V¥ith only one or a limited number of threats
to engage, the ECM rod can concentrate its power.
Therefore, the integration of the Army's direction
finding capability with the Air Force's active EW capa-
bility is a viable approach for the suppression of enemy
air defensegs within 20 kilometers of the FEBA. However,
the Army and Air Force will have to make some doctrinal

changes and work more diligently at further integrating
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joint operations to meke this cdpability readily accessible
on the battiefield.

Steps have been taken 'to improve the joint employment
of electronic warfare and SEAD. The ALFA Agency has
developed procedures for the joint employment of Army/Air
Force EW and SEAD. However, the direct air support model
has been used as the basis for these procedures. As a
resuit, the joint procedures devised by the ALFA Agency
emrhasized preplarined operations. Preplanned operations
are good from the aspect that they reduce confusion and
can allow for the optimum integration of capabilities.

But, the merit of emphasizirg preplanned EW and SEAD
operations is questionable in the face of new mobile Soviet
alr defense systems. Granted, there are provizions in the
ALFA Agency concepts for immediate and on-call joint
operations, but they could be cumbersome and siow to
implement since the procedures are superimposed on the
air-to-ground request system. Unlesg Soviet doctrine
changes radically, preplanned ~perations will have little
utility beyond the initial stages of a conflict with Torces
sin’ 'ar to the Warsaw Pact. The Warsaw Pact forces, for

an example, will more than likely create a dynamic battle-
field, which will reduce the effectiveness of extensive
preplanning. Therefore, the Army and Air Force should be
developing Joint EW and SEAD ¢apabilities that can be
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readily impiemented anytime close 2ir suppert is being

conduc teil.

>

Although this study has dealt with the joint

AL NS

A

employment of EW to suppress enemy air defenses within

-
3
g‘.

] 20 kilometers of the FEBA, EW alone cannot totally suppress
enemy air defenses. However, as it was demonstrated in

. North Vietnam, when ground-to-air weapons cannot be

R S B L R
.

precisely located for destruction, electronic warfare can
have a vrofound effect upon the vulnerabdbility of aircraft

to enemy ground defenses.! Electronic warfare is only a

temporary mesns of suppressing enemy air defenses. To

totally suppress enemy air defenses will require the
integration of firepower, EW and good airmanship.<
OBSERVATIONS AND RECONMMENDATIONS
A-1. OBSERVATION

During the review of tne Army and Air Force "how to

fight" tactical manuals, numerous references were made to
joint EW and SEAD cperations. However, there were no
procadures outlined as to how the Army ani Air Force plan
t5 carry out trese operations, nor were there any reference
to a document that contained the Army/air Force EW or SEAD
plan. The procedures which the Army and Air Force will
most likely follow auring joint EW and SEAD operations

are contained in doccuments produced by the Air-Lgnd Forces
Application Agency. No otier procedires on joint EW and

SEAD were fowd during the course of this study to indicate
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differently.

A-2, RECOMMENDATION
If the procedures formulated by the ALFA Agency are

in fact the procedures that the Army and Air Force will

PRI
5

use during joint EW amd SEAD operations, then these
procedures should either be referenced in the Services' .
tactical operations manuals, or they should be included

as a basic part of these documents, If the ALFA Agency

T ”@'M T TRT T
~ K

procedures are not the procedures to be used in Army/Air
Force EW and SEAD operations, the Services need to develop
procedures to address these two important areas. These
operations are of such importance, that to slight either
will probably mean ineffective close air support in a

conflict with a Soviet modeled army. The enhancing

effects of both operations are required to make the air-
land concept effective,
B-1. OBSERVATION
The work to date by the ALFA Agency is an excellent
beginning toward the integration that will ultimately be .
required to implement the air-land concept. However,

more innovation must be incorporated in the joint =W and

SEAD employment procedures to make them responsive to the f

needs of a dynamic bdattlefield. At the moment, preplanned i

RS i b v ey e S NS, o ’ RS ST
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is the basis of joint EW and SEAD operations. The ability

s

i

%0 implement on a moment's nctice should be the basis of

Jeint EW and SEAD. Especially, when one considers that
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the next mid-intensity battlefield will be fluid and

protected by mobile air defernses.
B-2., RECOMMENDATION

The emphasis of joint EW and SEAD, in support of

T

i 2

5

cloge air support operations within 20 kilometers of the
FEBA, should be reoriented to emphasiuse immediate

operations to correspond with the envisioned dynamics of

R e o e

the future battlefield. SEAD is of such importance to

g
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the survival of close air support aircraft, in light of

increased surface-to-air defenses, that requests for

immediate EW should be a direct air-to-DTOC communications
link. The DTOC will more than likely coordinate any Army
EW support that is provided within the division's area of
influence., This would alsc be an excellent way for

fighter aircraft entering the division's area to get the
latest air defense picture, and make any last minute changes

to ingress, egress and delivery patterns. The Air Force

[
TS

should provide electronic warfare expertise in the form of

ZHCR
el

an electronic warfare officer (EWO) at the corps and

e de

division TCC=z to provide a constant interface with Army EW

expertise. This would better facilitate the implementation 5

of joint EW. i?
C-1., OBSERVATION ;

Although not a part oy this study, but a factor that
impacts upon joint EW employment, is the availability of
friendly EW assets. The quanity of EW assets that the Army




and Air Force have available in their respective
inventories will actually determine how much each Service
can support joint operations. The number of systems the
Services have on hand in units disturbed the author. A
rough calculation of the total number of systems available
did not appear sufficient to carry out the operations
envisioned for a war in Europe.

C-2. RECOMMENDATION

B

Deficiencies in equipment are rarely admitted in
oprerational plans. Instead, deficiencies are corrected by
making reference to cross-utlization. In Europe, for an
example, the opportunity to cross-utilize critical assets
will be low, because the battlefield will contain more
targets than can be serviced by friendly forces. For this
reason, plans and concepts should address probable
available assets based on today's constraints as opposed
to ideal quanities of assets. Other factors that add to
the validity of this recommendation are maintain ability,
equipment reliability and spare parts support. In the case
of the latter, for overseas operations, parts must be
shipped from the continental United States. Without
addressing availability of assets, pians and concepts become
too idealistic to be of much value.

. D-1. OBSERVATION
Army electronic warfare is expanding into areas that

have been traditionally &ssociated with Air Force

vrs
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operations. For example, attack helicopters are being
equipped with countermeasures toc enhance their survival
against Soviet ground air defenses. Helicopters are
being converted to jamming platforms. On the surface,

. this latter capability appears to have some application
to tactical Air Force operations. The fact is the Army's
EW program is expanding and systems are being deployed

~which may be of assistance in the SEAD effort within 20

kilcmeters of tite battle ares.

D-2. RECOMMENDATION

PR
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As the Army and Air Force develop and deploy new

i

electronic warfare systems, the joint application of these

systems should be exploited to their fullest petential.

e

To insure this is always done the Army and Air-Force must

maintain close liaison during operational and development

<t

SR Re A

testing., In addition, more joint full-scale exercises

j against representative Soviet forzces can highlight systems ~§
% capabilities that may otherwise go unnoticed. ‘é
E-1. OBSERVATION ;
= During the author's research, it was difficult to é
? . detertiine what role the 16th Air Army, GSFG, will play in §
a conflict in Europe. Soviet tactical aviation has changed ] %
) its emphasis from defensive to offensive operations. This iL

. fact is supported by the number 4f special purpose aircraft

. v
3 'i* o e

being deployed. A planned.counter obviously must be
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under consideration to address the role of the 16th Air
Army. 3
E-2. RECOMMENDATION

It is imperative that the role of the 16th Air Army
be explicitly defined. Depending upon the role of the
16th Air Army, the present U.S. scenario for Central .
Europe could change drastically: especially, from a close
air support aircraft availability standpoint. Since
friendly ground air defenses have not kept pace with the.
increasing Soviet air threat, it may be that many of the

aireraft presently programmed for close air support and

interdiction will be tied up in air defense.
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CHAPTER ?
END NOTES

1. General William W. Momyer, USAF (Retired), Air Power
in Three Wars (WW¥ II, Korea, Vietnam), (1 January 1978),
p. 123. Gen Momyer was the Commander, 7th Air Force,
Vietnam, from 1966 until August 1968. This bonk is an
excellent account of the air war in Vietnam. Two quotes
from this book summarize the difficulties inveolved in
locating surface-to-air defenses and the value of
electrornic warfare in defense suppression. {1) "Despite
. + . intense reconnaissance activity, it was practically
impossible to determine precisely where the SAMs would

be in advance of any given mission." (2) *"The evidence
is clear that ECM pods had a profound effect on our
valnerability to SAMs."

2, Edgar 0'Ballance, No Yictor, No Vanguished - The Yom
Kippur War, 1978, pp. 277-306, vividly illustrates how
ground artillery, by hitting critical antennas, were able
to counter SAM-6s to a degree until effective ECM was .

developed.
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APPENDIX A

JOINT SUPPESSION OF ENEMY AIR DEFENSES CONCEPT

(Extracted from 2GSC Course P312-2, Offensive Operations,
Summary Sheet)

A. Loncepts.

the Army's capabilities near the line of contact (IC) and the
Air Force's greater venetration capabilities (fig. 1), uses
4“nree areas to descridbe where one Service or the other
dominates in target acquisition and/or capability to bring
Tirepower on a given target. This concept provides an
understanding of who might nominate targets,who has the
capability to strike the targets once nominated, and where
targeting tradeoffs occurred. This divisional concept is
not intended to break up the battlefield into areag of
separate respongibilities, but is used to underscore the
need for close Army/Air Force coordination in the conduct

of suppressing enemy air defense operatisns.

(a) T™e first area to be considered in a suppression
campaign is the ares that extends from the line of cuntact
to ihe limits of visual observation means organic to ground
furces.,

1. In this area, suppression is achieved primarily
by ordnance from Army direct and indirect {ire systems, to
include Army attack helicopters. Army requests for tactical
air support are processed the same as other close air support
(CAS) vequests in this area. Air Force requests for Army
suppor. are coondinated through the tactical air control
parties (TACP) or by using prearranged quick-fire artillery
channels.,

2, Here the depth will normally not exceed 5
kilometers and is dependent on a variety of factors such asg
visivility restrictions, terrain, vegetation, weather, and
contrast.

3. The threat here is characterized by & high
density of first-achelon units and short-range, surface-to-air
defense systems, Although not located here, longer-range,
surface-to-air missile (SAM) systems will normally be able
to cover this area and are a threat to friendly aircraft.

L, Because of the proximity cof friendly forces,
clogser and more detailed coordination for SEAD is required.
Coordination for attack on SEAD targets is the stme as that
required to employ CAS. Likewise, passing enemy air defénse
target locations between the Services, nust be a coordinated
effort, with maxiaam consideration given to accuracy and
timelines sewms AW

1. GCeneral. Tihe J-SEAD concept of emplcyment, recognizing
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(b) The second area extends from the limit of visual
observation, that point where other than direct visual
acquisition means were used to locate targets, continuing

out to the range of friendly cannon artillery or the fire
support coordination line (FSCL).

1., This area extends to a depth of approximately
15 kilometers from the 1L and would include the range of
most friendly fleld artillery in the indirect, unobgerved *
fire mode. However, the FSCL may be considerably deeper
than the range limit of tube artillery during the cenduct .
of offensive penetration missions.

2, The threat is essaentially the same as that
previously discussed; however, SA-6 units may be found here
as well as additional first-echelon units and the majority
of the enemy’s field artillery.

3. Hers suppression is accomplished primarily by
tactical air aussisted by artillery. The effectiveness of
unobserved artillery fire is limited by accuracy of target
location data. Targets in this area cannot normally be
visually acquired by surface forces, and target location
data for indirect fire must depend on alternate means.

Army intelligence-gathering means are limited in this area;
therefore, pressing of target lecations from the Air Force

to appropriate artillery and missile units in a timely

manner is required., This area is within range of Air Force
firepower in both visual acquisition and alternate acquisition
modes and is subject to all forms of air attack,

4, Coordination requiremen%s here are less than
those within visual range; however, some clearance may be
required. If so, this clearance will be exercised through
the tactical air control system (TACS).

(¢} The third area extends from the FSCL to the depth
of tactical air employment., It is dbeyond the r-anze of most
friendiy tube artillery.

1. Tactical air is the primary means of suppression.
long-range cannon artillery or surface-to-surface missiles
will be employed only if within range, and if accurate and
timely location data is availabdle, .

»

2, The threat includes all the enemy's capabilities
but a lower density of short-range air defense gystems and
automatic weapons. However, more SAM sites are found in
this area -- including, for the first time, SA-2's and SA-3's

-- ag well as the balance of the enemy's first-and second-
echelon foreces.
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3. Minimal coordination between the Services
will be required.

II. Strategy. The priority effort in a preplanned
suppression campaign is suppression of SAM systems, with
air defense command and control elements and antiaircraft
artillery (AAA) following in priority. Once these units
have been suppressed, the SEAD effort will be directed toward
maintaining this suppression. With SAM's suppressed,
aircraft tactice can be changed to permit medium-altitude
ingress and egress, overflying the AAA, weather permitting.

B. Linitations.

The toncepts and procedures for joint SEAD consider
existing limitations in friendly detection, lccation,
acquisition, command and control, and suppressiocn systems.
In addition to 'the specific limitations of beth lethal and
nonlethal systems, the general limitatiois addressed below
tend to influence suppression technigues employed. When
these limitations change, the SEAD concept should be revised
to reflect the resulting capability changes.

I. location Accuracy. Most enemy air defense systems
are mobile and difficult %o locate accurately. At the same
time, precise locati~ns are required by most suppression
means in order %o achleve satisfactory destruction without
excessive ugse of ammunition. Airborne visual attack systenms,
terminal homing systems, and electronic countermeasure (ECM)
systems requlre less precise location data but depend a
great deal on site activity.

(a) Presently, several loca®ion systems must he used
in combination to develop data from which the threat
environment can be established., This takes time. However,
near-real-time systems are too few and too limited in
locational accuracy to be used alone for threat development
or targeting, Tae present choice is too often either
photo~-confirmed targets that are 3 hours old or near-real-
time locational data that is not accurate enough for
targeting. Nelther option is satisfactory. This dilemma

forces reliance on visual means of target acquisition for
the bulk of the attack effort.

(b) Attack systems dependent on locaticnal accuracy
for success are only as good as the input data., Visual
attack systems are better prepared if accurate target location
data is available, but this alone does not insure success.
The probability of visually discriminating surface air
defense weapons from a myriad of surface targets is small,
The Wild Weasel (WW) alircraft provide a iimited option in
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the indirect attack mode with antiradiation missiles (ARM);
however, the ARM is easily countered by the operator shutting
down his radar.

II. Responsiveness. The combination of mobile systems
ané a doctrine that dictates frequent displacement reguires
that enemy air defenses be engaged as soon as they are
located. Therefore, neav-real-time data and t-e expeditious
flow of target inforpation is essential to the destruction
of systems bVefore they move. The integration of multirole
systeme for detoction,location, and suppression requires .
extensive prior planning. Provisions must be made for
expediting the flow of combat information at all levels from
locator to suppressor.

C. Joint Suppression Procedures.

I. Execution. The joint suppression mission is executed
as illustrated in figure 2. Several general zonsiderations
are necessary for successful execution of the suppression
plan.

(a) Boéth lethal and nonlethal suppression means
degrade hostile air defenses. Army and Air Force esectronic
jammers, emitter locators, intercept sites, and chaff
resources support suppression nctivities, They, in turn,
rely on previously gathered intelligence data for upgrading
information.

() Normal ground combat operations and air battle
activities continue, but a portion of the available tactical
air and of Army direct and indirect fire resources are used
for suppression. This reduces temporarily, those resocurces
available to the commander for other tactical operations;
but the tradeoff of assets to accomplish suppression will Dbe
redeemed later., The benefits of effective suppression
translate into lower aircraft attrition rates and more
friendly assets available to conduct follow-on air and ground
combat operations.

iI. Procedures. Specific procedures for the exesution .
of joint suppression are delineated as follows.

vigual observation (fig. 3). The enemy air defense threat

in this area is characterized by intense enamy small arms

and automatic weapon fire, AAA, and short-range, heat-seeking
missiles. Most suppressive actions are by US Army means,
including direct fire systems (visual target detection),
indirect (cbserved and tnobserved) field artillery and motar
fires, attack helicopters suppressive fires, and air and
ground Jjamm'rg operations. The Air Force provides primarily

e e e e
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close air and electronic warfare support (including chaff)
and detection/location information.

1. Through prioritization of organic and supporting
firepower, the Army can degrade the air defense threat.
Specific division and corp are allocated on a first-priority
basis for a limited duration as specified in the suppression

*
e T e Rpres

plan.
1 2. Enemy air defense targets visually acquired §
§ . within this area are engaged as targets of opportunity (fire lg
requested immediately). Targeting data derivea from near- g
real-time SIGINT and direction-finding sources are passed ¥
by the most expeditious means to the fire support element %
(FSE) in the division tactical operation center (DTOC). 5
Friendly ECM assets are simultaneously employed against ¢
lucrative command and contrel centers, fire contrel nets, &
and early warning broadcast nets. g
3. Although the primary mission of the attack %
helicopter is the destruction of enemy armor, they attack g
enemy air defenses when the need arises. Specifically, the %

=

P destruction or neutralization of threatening ZSU-23-4's and
¢ SA-9's is a must to enable the attack helicopter units to
sustain their attack against armor.

‘ 4. Consistent with mission requirements, close

: air support aircraft avoid areas of high-risk, indirect-fire
conflict, However, high-priority CAS missions will not be
delayed because of potential conflicts with indirect fire
support; concurrent attacks in areas where artillery fire

is being delivered will be considered normal.

BB R T R RS R

a. If hostile air defense systems are visually i
acquired by Air Force aircrews on CAS missions, these systems 7
will be attacked whenever feasible. Also, suppressive
artillery fires by Army forces in support of CAS strikes
can be initiated through the forward air controller (FAC),
who has access to the direct support artillery battalion's

fire net.

e et

b, CAS aircrews must, in turn provide highly
. accurate target location data to the FAC using coordinates
and/or references to prominent terrain features. To achieve
this degree of accuracy requires training and experience
in target location, identification, and reporting techniques
but is essential for accurate, indirect fire support. °

{b) Visual limits %o the FSCL (fig 4). This area,
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extends from the limit of ground or aiv visual cbservation
tc the FSCL and is characterized by automatic weapons, AAA,
and SAM threat systoms. The Army‘s suppressive role here
is primarily indirect field artillery fires. The Air Force
provides battlefield interdiction, destroying and degrading
enemy combat units, air defenses, artillery, and command
and control elements. '

. (0
v T el ey AN . R Nz
gd‘,;"_'.‘ Tt AR i WG o o o EE S :

1. Corps and division artillery ars tasked to attack J &

gnemy air defense systems located by such r.ans as SIGINT, g
long-range reconnaissance patrols (LRRP), photo/sensor 3
reconnaissance, and pilot reports. The accuracy and time- -4
liness of data and the threat potential determine suppression K
priority. 'é
@

2. Air Force battlefield interdiction mission %
aircraft will attack defense systems whenever the opportunity 3

o
p

NI 5

occurs. Accurate and timely targeting data to Army artillery
and Air Force Wild Weasel/sirike control and reconnaissance
(SCAR) fligh%s are relayed through TACS channels. A

portion of tactical air resources attack and maintain
pressure on hostile artillery to release some friendly field
artillery for SEAD on a priority basis. If this pressure

is not applied, enemy artillery is free to fire at will upon
friendly defensive and artillery positions. When tactical
air degrades hostile artiilery capabilities, friendly
antitank, artillery, and helicopter operations are significantly
enhanced. Support for battlefield interdiction (BI) missions
in this area is also provided by friendly ECN and chaff
resources.,

«“
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(c) Beyond the FSCL (fig. 5). This area extends

from the FSCL to the depth of tactical air operations. The zé
threat here ircludes all of the SAM systems as well as the P
automatic weapons and AAA as found in other areas, SEAD in e
this area is accomplished primarily by tactical air, since g
Army capabilities are limited to long-range cannons and 4
missiles. 2
1. The Air Force employs interdiction to destroy enemy- é
surface elements, including rear units of the first echelon g
as well as second-echelon units. Eremy artillery has a high ‘é
priority. Interdiction operations are supported by Wild %
Weasel and flights may be assisted by Army surface-to-gurface ¥
missiles targe*ed in support of SEAD. . 3
Py

2. The accurate location of enemy &ir defenses is ,é
critical here due to the distances from .detection means. e
However, SEAD targets at this depth, once located, are ¥
generaliy more lucrative since they are lezs transient. Jﬁ
) . , . :(g
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In particular, the longer-range SAM systems and their
associated radars should be assigned irn high priority for
attack.

3. The identification and location of SEAD targets
are oftern. provided through combined intelligence efforts.
Army and Air Férce resources employed in the SEAD effort
use this data to plan and execute their missions. Air Force
interdiction missions in tnis area may also visually locate
surface air deifenses. When presented with this opportunity,
aircrews should attack these targets when it is feasible
and priorities permit. Moreover, interdiction missions are
expected to respond to on-call requests for support in
attacking and destroying surface gefense targets specifically
identified by Wild Weasel or RF-4C SCAR aircraft.

III. On-Call SEAD.

(a) SZAD planning includes roth preplanned and
on-cill enmployment of resources. The on-call effort is
required tsc insure rapid respsnse and availability of
sufficient capabilities t6 satisfy high-priority reguests.

{b) Air Force on-call SEAD support for the Army
ig available as immediate CAS or by diversion of preplanned
CAS sorties. Procedures for regquesting immediate CAS follow
the routing depicted in figure 4.

1. Request for Army on-call SEAD normally
originntes with the airborne FAL or flight/mission commander,

2. Atiack helicopter/scout teams provide
on-call SEAD assistance when priorities permit. Enemy surface
air defenses must bde visually acquired by the attack heli-
copter crews, but accurate location data from the requestor
should make this possiole (fig. 7).

3. Field artillery units tasked with a priority
for SEAD establish quick-fire channels to expedite SEAD
comnunications. Using the FM radio quick-fire channels,
the reguestor asks for SEAD support directly or by relay
through the TACS (fig. 8).

a. It is possible for the requestor to ask
directly for fire. Normally, however, the request is through
the TACS (preferadbly the FAC or TACP) to the TCC, where a
decision is made as to begt available means of suppressing
the target. The fire request is then passed via a quick<fire
channe% to the designated artillery unit (or attack heli-
copter),
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o. If not an appropriate artillery (or attack
helicopter) target, the requestor passes the turget
information to the FAC or the TACP who in turn passes it
-to the DASC via the air request net. )

4, Preplanning insures that Army ECM support for
SEAD is alsc available on an on-call basis (fig. 9). A
request for ECM support is received in the TACP or the DT(CC.
For those ground gystems under operational control ( OPCON)
of the division, such a request may be approved in the UTOC,
with tasking initiated through the divigion ATSE. The
request is relayed to the corps ATSE if air assets or corps
supported ground ECM assets are required. Tasking for
corps is accomplished through the CTOC and the corps ATSE.

S. Dther Army SEAD suppert,such as rangers or special
forces, are not normally tasked for on-call SEAD,

6. If Army assets cannot engage the ta .get, the DASC
considers use of Air Fcrce on-call assets or, if required
resources are not available to the DASC, forwards the request
to the TACC.

7. Once the decigsion to engage or not engcge the
target has been made, the action to be taken will be relayed
back to the requestor.

Iv., logaligsd SEAD.

(a) General. Joint procedures for localized SEAD
are similar to the procedures used in a SEAD campaign: however,
the SEAD requirement is limited to that necessary to protect
selected high-priority missions. Localized SEAD is not an
extensive effort,

(b} Planning., The plannirg is initiated by the ‘
TACC and is based on the expected execution of those selected ;
tactical air assets. Army assets alsc may be requested,
through coordination with the hattle coordination element
(BCE) at the tactical air control center.

(c) Tasking. The development and dissemination
of tasking for localized SEAD will be the same as that
employed for a joint SEAD campaign.

(d) Execution. Execution of localized SEAD is
similar to executicn of a joint SEAD caxpaign except that,
where possible, direct communication is provided. The
supported mission is then able to maintain contact to
cgzgdinate any last-minute chinges or to initiate on-call
S L)
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Figure 9: Air Foirce Request for Army On-Calli EW Support
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D. Summary.

Suppression of enemy alr defenses is not an end in
itself, Rather, it is an essential part of all operations
employing airpower. By reducing aircraft losses and
permitting vse of optimum delivery profiles, SEAD enhances
the effectiveness of airpower and contributes to winning g
the air-land battle. J-SEAD requires an integrated Army-Air
Force effort to locate and suppress enemy surface air
defenses., The location and detection effort is continuous
with emphasis increased during the actual conduct of concen-
trated, overwhelming, simultanecus (or near simultaneous)
attacks on a critical portion of the air defense systems.

The puyoff of the SEAD effort is the more effective support

of ground forces with higher mission completion rates.
Accordingly, it is by expleoitation of the favorable conditions
achieved through SEAD that the cost of the SEAD campaign is
redeemed. Since J-SEAD is primarily an Air Force responsibiligy,
the decision to suppress, the extend of the suppression

effort required, and the planning for the suppression campaign
rest with the Air Force component commander.
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APPENDIX B
OPINIONNAIRE RESULTS

The following are thr results of a survey administered
to a group of students in the 1979 Ciass of the Army Command
and General Staff College. The purpose of the survey was
to try and ascertain the feelings ~f future military planners
on the employment of Army/Air Force EW for the purpose of

suppressing enemy air defenses. The choicus of response to .

each portulation were: strongly disagree, disagree,
undecided, agree, or strongly agree. For reascns unbeknown
to the author, there were few strongly cgree, or strongly
disagree responses, Therefore, the results are simply

expressed in percent of disagree, undecided and agree
responsses.

Question:t As a result of lessons learned from the 1973 Middle
East War, the U.S. Army and Air Force will fight future wars
as a combined arms team.

Results: Four percent undecided; five percent disagreed;
and 91 percent agreed.

uestion: Both members of the Air Force-Army team must be

effective in order to stop the advance of forces in Central
Evrope.

Results: 100 percent agreed.

uestion: The major Air Force contributions to the combined
arms concept will be in the form of air defense and air
superiority.

Results: Seven percent undecided; 23 percent disagreed: and
70 percent agreed.

uestion: The major Air Force contribution to the combined
arms concept will be in the form of close air support and
interdiction of second echelon ground forces.

Regults: Nine percent undecided; i8 percent disagreed; and
83 percent agreed.

Quegtifn: Close air support is the most valuable of all air
operations in blunting the advance of large armored forces.

Regultg: 10 percent undecided; 40 percent disagreed: and 50
percent agreed. Comments received in reference to this
question indicated that close air support could best contridute
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to the Army's efforts by destroying second echelon forces
in a Scviet nodeled force.

puastion: A Warsaw Pact force is protected by an umbrella of
ground air defenses that extend from ground level to the
uppar altitude limit of tactical aircraft.

Results: Three percent undecided: three percent disagreed;
ana 9b percent agreed.

uestion: Enemy ground air defenses will pose a greater
threat to close air support than enemy air forces because of
the relatively low altitudes at which close air support is
c.nducted.

Results: Five percent urdecided; 12 percent disagreed; andi
83 percent agreed.

uestion: If close air suppori is %o survivie and be effective
it must be afforded protection from enemy ground air defenses.,

‘Regults: Three percent disagreed and 97 percent agreed.

uestion: The Air Force has the responsibility for SEAD,
therefore, it should protect its own close air support
operations.

Results: 10 percent undecided: 50 percent disagreed; and
50 parcent agreed.

Question: Army aviation will not be affected by enemy ground
a.r defenses, therefore, the Army should not be interested
in SEAD.

Regults: One percent undecided; 98 percent disagreed; and
one percent agreed.

Question: SEAD by definition is an encompassing operation
that includes many forms of combat: from individual weapon
system destruction by fires to degradation of system
performance by electronic interference. The Army can best
contribute to the SEAD effort with artillery fires and attack
helicopter fires, within twenty kilometers of the forward
edge of the battle area (FEBA).

Regults: Nine percent undecided; five percent disagreed; and
percent agreed.

Quest.cn: The Soviet ground air defenses are extremely mobile,

therelore, they will be exiremely difficult to attack by
fires.
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Results: 16 percent undecided; 38 percent disagreed; and B
4% percent agreed. This spread in responses appear to s

indicate there is much doubt about the capability of
acquisition systems. )

uestion: Army aviation will be most affected by low-altitude,

short range ground air defenses within twenty kilometers of
the FEBA. )

Results: Two percent undecided; seven percent disagreed; and
91 percent agreed. ®

uestion: For joint SEAD operations, between the Army and Air

Force, to be effective they must be preplanned to the maximum
extent possibdle,

Results: Pive percent undecided: three percent disagreed;
and 92 percent agreed.

uegtiont Preplanned SEAD operations would be most effective
against a predictable enemy with limited ground air defenses.,

gt T

Regvlts: Three percent undecided; 18 percent disagreed; and
79 percent agreed,

uestion: The Scoviets' tactics of "breakthrough" and bypass
will generate more requests for immediate air suprort from
ground forces than preplanned air support requests.

Regsults: Nine percent undecided: five percent disagreed; and
B percent agreed,
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uestion: Many requirements will be placed upon artillery,
attack helicupters and tactical air assets in a mid-intensity
confliict; consequently many of these assets will not be
available on a timely basis to provide SEAD support.
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Results: 16 percent undecided: 14 vercent disagreed; and 70
percent agreed.

Question: An alternative to attacking arnd destroying énemy v
ground air defenses is _the employment of electronic warfare -

to confuse and degrade enemy air defense fire control radars
and communication nets.

Resultg: Three percent undecided; 14 percent disagreed; and
53 percent agreed,

S iSRS

Quastion: Suppression with electronic warfare is much moré
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effective in a rapidly changing air defense environment than
attempting to destroy individual air defense wezpon sytems;
pecause one electronic warfare system can degrade several
radars at once without knowing their location.

Results: 30 percent undecided: 27 percent disagreed; and
L3 percent agreed.

uestion: Tactical aircraft should reduce their weapon loads
icarry fewer bombs) and provide for their own defense since
they have equipment to counter enemy air defense fire control
radars.

Results: 29 percent undecided; >9 percent disagreed; and 32
percent agreed.

uestion: Effective SEAD could become a reality with the
successful integration of Army EW locating capabilities and
Air Force suppression capabilities.

Results: 10 percent undecided: three percent disagreed; and
87 percent agreed.

uegtion: There is no direct two-way communications between
Army ground electronic warfare units and close air support
aircraft, This link should be established to coordinate the
air and ground electronic warfare effort againsgt enemy air
defenses.,

Results: 11 percent undecided; 21 percent dizagreed; and 68
percent agreed. The majority of those responding disagree
indicated there is communications to accomplish the reguired
coordination through an airborne FAC.

Question: If the eremy's command and control net and acquisition
radars can be jammed (electronic interference), individual

air defense weapon systems will be forced into autonomous
operation, thereby decreasirg the provability of an aircrafx
"kill" (aircraft shot down).

Resultg: Three percent urdecided; 16 percent disagreed; and
1 percent agieed,
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