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ABSTRACT

IACTICAL INTEGRAlED AIR DEFENSE SYSTEM, by Major Michael C. Press, USAF,

Several significant events of the past decade have demonstrated the
importance of tactical integrated air defense. These events include the
air war over North Vietnam, the 1973 Middle East War, and the changes in
Soviet offensive tactical air d3ctrine and capability. These three
mdjor events are examined and form the basis for a comprehensive assess-
ment of the present United States tactical integrated air defense
system (IADS).

The IADS assessment includes a study of IADS doctrine, organization,
methods of control and integration, cownand and control equipment,
weapons, and current joint training. The study concludes that the
United States is inadequately prepared to conduct a tactical integrated
air defense battle. Major deficiencies in all areas of the integration
process are discussed.

Based on the foreseen importance of tactical integrated air defense In
future wars and on the deficiencies in the present United States IADS,
numerous recommendations are offered for improving 1ADS capabilities.
The recommendations stress the need for Increased Air Force/Army empha-
sis on tactical integrated Air defense development in doctrine, equip-
imnt, weapons, tactics, and training.
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CHAPTER I

INTRODUCT ION

. Both air force and air defense force [Egyptian] commanders
confirmed that, while it was an operational goal to use the MIG-21
as the first force to engage enemy aircraft at maximum range, It
also was tactical doctrine for the interceptors to fight within the
missile belt and continue harrying attacking forces all the way to
their targets. They agreed that losses from friendly missiles were
so relatively small that the tactics of using both interceptors and
missiles in the same airspace was operationilly sound and militarily
elfective against the offensive formations.

The preceding account of Egyptian air defense operations over

the Sjez Canal missile belt in the 1973 Yom Kippur War raises signifi-

cant questions about the United States air defense system. Do the Air

Force and the Army have the capability to operate F-I5s and I-Hawks in

the same airspace? What is the United States air defense doctrine

vis-&-vis interceptor and friendly missile Integration? Given the

United States air defense capabilities, are tactics that use both inter-

ceptors and missiles in the same airspace operationally sound and would

they be effective against the threat? What are the command and control

req'uirements necessary to operate in a totally integrated environment?

These questions and others are answered in this study.

1Robert Hotz, "Offense, Defense Tested in 1973 War," in Both
Sides of the Suez: Airpower In the Mideast, ed. Editors of AviatTon
Weik& Spacj Tec npogy6 [Nowj Tor47 MRaw'iifll 1075], P. 5

_____ ______
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Objectives of the Study

The purpose of this study Is to investigate the present United

States integrated air defense (lAD) doctrine, tactics, and training.

integrated air defense is defined as the combined efforts of the Air

rorce defensive counterair resources with the support of ArmY air

defense artillery. The principal objective is to focus on the defensive

counterair battle and to analyze the integration of interceptor and

ground defense systems. Given the capabilities of the present air

defense system, a determination is made on the viability of integrating

air defense rescurces. Finally, changes to 1AD doctrine, tactics, and

training are recommended on the basis of the conclusions regarding

requirements, capabilities, and viability of integration.

Limitations

The Air Force counterair role ranges from active offensive

missions against enemy airfields to passive defensive measures such as

reinforced hangars. This study is limited to the active defensive

counterair mission in an area of operations. Although specific opera-

tional areas are not addressed, overseas land tactical operations are

the principal concern as opposed to strategic air defense in the

Continental United States.

To further limit the scope of this thesis, analysis of the

Army's contribution to air defense was narrowed to the integration

problem. Army air defense doctrine lists four basic weapons employmnt

[ 9



3I
principles: mass, mix, mobility, and integration. The integration

enployuient principle is twofold: first, integration of air defense

resources into the ground commander's battle plan and, second, integra-

tion of the resources into the battle for air superiority. This sto;dy

focuse. on the second integration employment principle to determine how

the Army perceives the concept of integrating air/landa defensive

resources in a major conflict.

Methodology

United States air defense forces have not been seriously chal-

lenged since World War II. Air superiority over United States ground

forces was uncontested in Korea and Vietnam. For this reason, United

States IAD doctrine, capabilities, and training have not received the

scrutiny of extensive investigation and examination. Combined Air

Force/Amy training exercises continually stress offensive counterair,

interdiction, and close air support missions. Because of this reduced

historical and operational first-hand experience in IAD, United States

military decisionmakers must depend on the IAD experiences of other

countries.

In recent wars, North Vietnam, Egypt, and Syria proved to be

experts in modern air defense employment. Because of the massive air

threats they faced, their air defense systems were highly sophisticated

and integrated. The discussion in %,hapter II sunmmarlies the effective.

ness of their integration experiences.
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Any evaluation of current air defense requirements must consider

the threat against which it might be employed. Simply detenmining an

enemy's air order of battle does not satisfy this requirement. Other

factors such as the enemy's aircraft capabilities, doctrine, tactics.

and training must be analyzed to determine joint Air Force/Army require-

ments. Therefore, to serve as a baseline for evaluating the present IAD

capabilities of the United States, Chapter III contains an analysis of

the present Soviet tactical air threat.

Given the historical background and operational requirements for

IAD, an evaluation of the present United States integrated air defense

systm (lADS) is presented in Chapters IV and V. In Chapter IV, the

evaluation includes Air Force/Army IADS doctrine, organization, and

methods of control and integration. Chapter V contains a review of IADS

weapons and recent IADS training in combined Air Force/Army exercises.

This review illustrates the lack of practical understanding of the air

defense integration problem,

The summary, conclusions, and recommendations are presented in

Chapter VI. This thesis should provide decisionmakers with additional

insight into the air defense integration problem.



CHAPTER II

IADS IN COMBAT

The Abmrican pilots have made a fool of cur air force
right from the beginning. They think we have only a few outdated

jets and dare not intercept them head on. If we do, they will let
us have it. So we pretend to intercept, let them pursue us, and
lead them into a trap. They have been trapped many a time, because
we arrange with the missile troups and Mig-21 units to give them
the work. North Vietnamese MIG-17 Pilot I

Introduction

In the past 14 years there have been two major conflicts in the

world where modern air defenses played a significant role. In the first

conflict, the North Vietnamese, starting from very humble beginnings,

built an integrated ,ir defense system (IADS) that battled United States

airstrikes off and on for more than eight years. The second major

conflict was the 1973 Yom Kippur War. Arab Forces, after being so

soundly defeated in 1967, surprised the Israeli Air Force with their air

defense effectiveness.

These two conflicts provide the historical base for examining

lI
Teramoto Keiji, "The Air Combats I Witnessed in North Vietnam"

(pp. 10-11, 44-45, & 93-95 in the magazine Koku Fan, Vol. 20, No. 1,
1971, which the Air Force Foreign Technology ivTs"(on translated,
edited, and repaginated as pp. 1-16, 3 October 172), p. 7. (ODC Doe.

AD 904872L.)

.
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uxadern air defense integration uoctrine in actual combat. The North

Vietnamese, 1,jyptians, and Syrians are the only three countries that

have enployed missiles and interceptors together in actual prolonged

combat condition,. !t car, be argued that Israeli air defeihses also

engaged targets in the 1973 war, but these proved to be isolated inci-

dents and the Israeli air defenses remained relatively unchallenged

throughout the war, The first three countries, however, defended

against sustained offensive air attacks throughout the conflicts in

which they were involved. Also, their air defenses were challenged by

what were possibly the two best offensive air forces in the world.

The North Vietnamese and Arab air defense experiences during

their respective conflicts are examined for the purpose of understanding

how these countries integrated their missile and antiaircraft artillery

(AAA) with their interceptor forces. Their integrated air defense

strategy and doctrine are investigated. Specific integration tactics

betweer the interceptors and ground systems are also reviewed. Finally,

an evaluation is made on the effectiveness of their integrated air

defense systems. These two conflicts are discussed separately and are

followed by a comprehensive conclusion.

North Vietnam Air War

The first ai- war in which the surface to air missile (SAM) wls

employed In combat was the air war over North Vietnam. Before studylng

the North Vietnamese IADS, it Is necessary to describe briefly the long

air war and the North Vietnamese defensive strategy.
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Ihree itajor Uni ted States air campaigns called Rolling Thunder,

Linehacker I, and Linebacker 11 comprised the air war in North Vietnam.

Rollinq Thunder officially lasted three years, from 2 March 1965 to

31 Kircli 1968. a!though the first airstrikes in North Vietnam actually

occurred on 5 August 1964 in retaliation for the Gulf of Tonkin inci-

2
dent. Rolling Thunder ended when President Lyndon Johnson declared a

boml)ing halt above the 20th parallel in an attempt to get Hanoi to the

peace able. In the 3 years of bombing during Rolling Thunder, more

than 350,000 sorties were flown over the North and 915 fixed-wing planes

were lost to the North Vietnamese air defenses. The North Vietnamese

claim they downed more thdn 3,000 planes in this operation; however,

their claim includes aircraft losses from all causes, plus pilotless

drones. In fact, more than 1,200 aircraft were lost to "non-hostile"

actions throughout Vietnam during these 3 years. 3

From l968 to mid-1972, bombing operations in the North were

lim ted to sporadic retaliatory attacks on missile and gun sites. Then,

on 8 Kiy 19/, President Nixon began Operation Linebacker I, which

lasted until 23 October 19/2. 'Although the tarqjets in Linebacker I were

similar to those in Roiling Thunder, the development and use of the

"smart" bomb and advanced weapon systems dropped the daily sortie rate

2 U. S. G. Sh',rp and W. C. Westmoreland, B on the War in
Vietnam (Washington: Government Printing Office, 1969)-p). -164.

3Jon M. Van Dyke, North Vietnam's Strategy for Survival (Palo
Alto, Calif.: Pacific Books, 19TiT"), pp. 240-41 & 248.
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by approxgwately one-third that of Rolling Inunder. The air-to-air war

in Lin~ebacker 1. however, was larger than in Rolling Thunder. MIG

losses totaled 69 (59 in the air and 10 on the ground) during the

6-sunth operation, compared to 112 MIG killis in the 3 years of Rolling

Thunder.4

lhe bombing halt of 23 October 1972 lasted less thian two months.

rari 18 to 29 December 1972, Linebacker 11, the most Intense bombing

campaign of the entire war, was conducted. It was an all-out air offen-

sive designed to break the war-making capability of the North Vietnam-

ese. 5During those 1? days, sure than 4.000 sorties were flown~ over

North Vietnamr ;d at times more than 200 aircraft crowded the skies

above Hanoi. Attacks took place around the clock, with B-52s and F-ills

flying night-time raids,. Enemiy air-to-air attacks were minimal because

of poor weather, night-time raids, and F-Ill attacks on MIG airfields.

Only 32 l4IGs werf; launched during Linebacker 11, and 8 of them were shot

down. 7United States losses during Linebacker 11 totaled 26 aircraft:

Tehnloy_3_Otbe_17,_._2_ada Dyke, pp. 23-44.

tee on Department of Deene Brefng onlmba f North Vietnam,

4_erigComttePin.9d___. s ss. March 1973, p. 4&
14-1, (ongessinalInfrmaton ervceMicrofichq H18i -1.)

Cae____ ieace_ ad1,AraIICus 1975-76, Instruction
. J erid 317, d. Wlli B. ill AirWarollgeDepartment of Mili-

taryStrteg, n~.),pp.86-89,

74



rram

9 '1 8
15 -h~, 5Air focefiqihters (including 2 F-Hils). and 6 Navy planes.

Wheni Linebac-kor 11 ended, the United States iLegan its final

dise~itIAqvment fromt Vietnam. The air war in North V'etnaim was over. The

unclassified nuber of surt~es flown in the eight years over the North

I ~ Vietnanmese defenses is difficult to find, as is the exact toll of air-

craft losses. Unofficial sources indicate that the total numnber of

9
aircraft shot down over the North was about 1,700. Regardless of

figures, the North Vietnamese obviously became extre-mely experienced at

air defense.

Air Defenses

The : !orth Vietnaimese air defense -ystem that challenged the

American bombing became recognized as one of the oreatest air defense

systems of moidern warfare, As Major General George a. Simler stated.

A '"The air defen~se system in North Vietnam is the most formldahle and
V1

sophisticated out, aircrews y~v et encountered in any conflict." 0

Ge.,neral John P. McCnnelI , foriner Ai r For-ce Chief of Staf f, referred to

I the North Victnamese defenses as "the greatest concentration of antiair-

craft weapons that has ever beein known in the history of defense of any

8 8U.S., Congress, P 5.

'Antiaircraft Defense in North Vietnam" (pp. 55-.71 in the
I magazine Norsk Artflleri-Tidsskrift, No. 3, 1974, which was translated

and repaginateid-as pp. 1-18 by Leo Kann~er Associates, Redwood City.
Calif., 30 September 1975), p. 16. (DOC Dotc. AD B0Q9853L.)

10%eorge B. Siinler. "North Vietnam's Air Defense System," Air
Force/Spci Digest, May 14967, p. 81.
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tLovi or any area in the world."

Ih pnwr tit I fior i V tetna m se ai r (levi, ' Y" teii qrew from. very

humble kbillntfiq%_ In late 1964 the North Vietnaiv se had only 84 air-

critt (30 t rain,-, SO transpojrts, and 4 helicopters), 700 conventional

antiaircraft guns, and 20 early warning radars of limited capability.

They had no SAMs. Defenses were limited to population centers and

military installations and were restricted to altitudes below 20,000

feet. The warning system during the early days of the war was primi-

tive. One eyewitness observed: ". .. When a plane was spotted, word

was spread either by radios and telephones or by less sophisticated

iwithods, such as whistles, gongs, triangles, and druns. .

From this austere beginning, the North Vietnamese defenses grew

into an awesome force. By the end of Rolling Thunder, March 1968, there

were more thain 8,000 AAA weapons. Amonq them were 37m, 57mi, and 1DOmm

radar guided cannons that were capable of attacking aircraft up to

40,000 feet altitude. 14  The Soviet-built SA-2 SAM system was introduced

in April 1965, The first successful SAN firing on 24 July 1965 downed

aii F-4C aircraft. During Rolling Thunder, more than 300 SAM sites were

identified and more than 5,500 SAMs were launched.15  MIG-17s, MIGo19%,

Simler, p. 82, Sharp and Westiwmoiland, p. 13.

13Van Dyke, p. 65.

14Sharp and Westioreland, p. 48; and Van Dyke, p. 64.
15Sharp and Westmoreland, pp. 18 & 48; and Van Dyke, p. 60.

<.harp an We to e a d pp 1 48 an Van... ........... 60 . ...



dad M|G-;s were inteqrated into tho defenses, and by late 1968 more

than 1W MIGs were operating from bases such as Peituo Yunnani in South-

west China aind Phuc Yes and Gia Lam in North Vietnamn. Their warning

system was aioderni.ed and expanded to provide extensive overlapping

coverage from the Gulf of Tonkin to Laos. It included altitude discrim-

ination with height finders, and more than 350 radars were operating in

North Vietnam. Admiral U. S. G. Sharp, the wattiie commander in the

Pacific, sail in reference to the North Vietnamese defenses:

. The radar net was evaluated as having the capability to
det..ct and track aircraft above 1,500 to 2,000 feet and the net was
also probably sufficiently sophisticated to maintain continuity of
tracking and coordinate air defense even under pressure of multiple
penetrations. GCI k'ground-controlled intercept] radars provided
control for jet operations in the Haiphong-Hanoi-Thai Ngulln ares,
and, for a 0iaw, in the southern Panhandle in early 1968.'

During the four-year bombing halt between Rollfg Thunder and

Linebacker I (1968-1972), the North Vietnamese increased their capabil-

ity even further. A total of 2,500 SAMs were fired in Linebacker I, and

itiore than 1,000 were fired in the 12 days of Linebacker I. MIGs

increased in number to a total of 250. One of the most significant

developments of this period was the integration of the North Vietnamese

radar system, as explained in the excerpt that follows.

Late in 1971. North Vietnam worked out and executed the Integra-
tion of all of Its radar systems.

16Van Dyke, p. 62. 17Sharp and Westmoreland, p. 48.

18"Antiaircraft Defense in North Vietnam," pp, 8 & iZ; and US.,
Congress. p. 30.

-~ _ _ - . -



The essential link iin the system was the interaction between the
sector radar stations and the local missile batteries' target track-
ing radars.

By couplinq thxse systems together, the missile batteries were
warned earlier than they had been previously, so that the missiles
were ready to be btred betore the attacking planes had arrived.
uventual1 all of North Vietnam was covered by a cohesive radar
network.

integration Tactics

As evidenced ty the record, the North Vietnamese had ample time

to develop and refine their air defense strategy. Although they relied

primarily on the antiaircraft gun, integration of their small fleet of

MIG into the overall defense system became quite ingenious. The MIG

tactics changed throughout the war, but basically the North Vietnamese

strategy was to employ the MIG to complement the other weapons in an

integrated air defense.

General William W. Momyer, wartime commander of the 7th Air

Force and Tactical Air Comman', reflecting on how the MIG tactics varied

during the war and how they affected American tactics, wrote;

. . . During the early part of the war, F-4s carried bombs and
were assigned targets in tne same general area as the F..lcS, ...
In addition, the 4G threat was very low so there was no need to
sacrifice the bombing potential of the F-4. As the MiG threat
increased and as the enemy radar system Improved, it became neces-
sary to take the F-4s out of the strike role and use them exclu-

sively for air-to-air combat. ...

). . . The enemy realized that the bombing attacks wort doing the

I real damage . . . In order to stop these attacks, the enWy posi-
tioned the MiG-17s, which had good maneuverability, along the

19 "Antiaircraft Defense in North Vietnam," p. 15,

_______:
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ingress routes of the F-lOSs. These MiG-17s would be held at
specific points at a very low altitude.

As the F-Obs would start to boost their speed up fee the final
leq into the tarqet and just prior to the heavily defended SAM ring,
the MiG-17s would ck.p up and try to force the F-lOs to jettison
their bombs ....

The tetics described in the preceding passage demonstrate the coordina-

tion that must have taken place in the air defense network. Another

recounting by an F-lOS pilot of Operation Rolling Thunder further

emphasizes this point.

Generally, however, you could see steady improvement in their
defense coordination and as you moved down the Ridge you would go
through a definite Mig area where the Sams, although they might be
actively operating their radar, would not be firing. Once you broke
through that quadrant, the Sams would start filling the air. The
qround fire was always present during this phase and in the area of
the target itself. As soon as you came back up off the target, you
would usually find the Migs shunted in 2gainst you, and you would
have to fight your way back out.

Although specific integration tactics are difficult to find,

research indicates that the North Vietnamese relied basically tn a

geographical and time separation between their ... .. -'. A highly

centralized coummand and control network directed L' -."o.. ". tac-
22

tics. By the middle of Rolling Thunder, Admiral Sharp w . ned

about the integrated tactics effectiveness. He said:

20William W. Momyer, "Mo1 yer Cites Viet's Tactical Lessons--2,"
Aviation Week & e Technolog, 4 June 1973, p. 59.

21Jack Broughton, Thud Ridge (Philadelphiai J. B. Lippincott
Company, 1969), p. 106.

?2Cecil Brown1ow, "North Viets Intensify Combat C pabilitse%,'
Aviation Week & )pace Technoly, 8 July 1968, p. 14.
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Wlring 1966 MIG aggressiveness against our, strike forces
itirroased froii an averago of only one engagement per month in the
I i;t hal f of t hf ypar to an average of about 12 per month durinq

V. L~~hu la,.t hlaItf Initerferenice by MIG's on numerou5 occasions served
to force strike aircraft to jetti son their ordnadnce in order to
ungaqu the taLk ing Ml G'-* or- to evacuate tho a rea. An inc reas -
between firlhters SAM'c, antiaircraft artillery, anid raidar elemients
inp roved ....

Late in the Roll1ing Thunder campaign the MIG-21 beglan appearing

more frequently. It engaged the Americans with a new tactic of close

control intercepts with hit-and-run attacks. As General Moiiiyer related:

The increased deployment of SAMs, greater concentration of
AAA. better inteqrltion of radars, and an increa-edl number of MiG-21s
w~ade Llh,' se neo- t.ict i s feas ibie . WitLh a smal ifi gter force, *it was
necessary that it be under ve-ry tco; o nrtrol1 and that it be commiit -
Led to Wuttle only when tht- Ositon was mos5t. favorable. .. .2

The extreumely coordinated air, defense network pl us the MIG

tactic proved successful , for no MI(s, were reported lost to friendly

defense . In the unclassiftied literature examined,* the only mention of

possible interference appeared in the t-wo extracts below.

[Mi gs i couLld hose, a m-in5lie at you, but. it you keeCp [kept]
thundering, they couldn't quite (jet the edge they wanted. It must
have been frustrating to them, and I had one MigI-21 who got so
wrapped up in trying to shoot me d]own that he made US, a flighit Of
five anid even stuck in there ),, I pu 1 ed up anid rolled in on the
bomb run. It was not until thte massi\,e ground f irv from his compa-
trioits eniqul fed us that hie real ized hle was in sort of a stupid spot
and got out ...

[W)ith the Migs, Sawis and guns wel Icoor'dinadted, the
defense was probably as intense as the Northern forces could mnuster
and the Migs were particularly active. They would orbit in a

Srp) and Wes;tmore ~IndW, 1. ?7 / Momycr , p. 59.
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Stecific area ard you would have to fignt first through them and
then through the Sans. The Migs would stay pretty well dispersed so

as not to soak up the Sams, but there have been occasions when the
Migs have not done their homework too wW1l and have wound up right

in the middle of their own ground fire.

Yor Kippur Air War-

In the 1973 Middle Last War, the Arabs did not overlook the

lessons of Vietnam. The humiliating defeat the Arabs suffered in 1967

and the long War of Attrition from 1967 to 1970 convinced them that a

strong air defense system was a prerequisite for victory. By the skoiner

of 1973, only six mointis after Linevicker II ended, the Arabs had

deveinped their version of ati inteqrated air defense system.

Before examining the Arab system an( integration procedures,

. recapping chronologically the evenLs that occurre~d prior to and during

the 1973 air war is also important- The roots of the October 1973 air

war strategy go back to the debacle the Arabs suffereH in the 1967 war.

The Israeli Air Force (IAF) won ' it war ilwGst Ly default, because the

IAPs surprise preemptive air strikes defeated the Arab air forces and

defense forces in the first few hours of the war. The War of Attrition,

which culmir ated in deep Israeli air strikes in 1970, convinced the

Lgyptians that a stronger and more effective air defense was required.

Air Defenses

The Soviets were asked to help stop the Israeli bombings and

build a strong defense. In February 1970, the Soviets sent the first

5Broughto;n, pp. 72 & 106.
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SA-3 SAMs to Egypt. and by July 1970 more than 10,000 Soviet air defense

advisors were in the country. Included in this force were MIG-21Js that

were flown by Soviet pilots. 26 The success of the Soviet buildup began

to pay off and IAF losses began to mount. In the six weeks before the

August 1970 War of Attrition cease fire. IAF losses equaled those of

Lgyptians at six apiece. Prior to this and since June 1967, the Egyp-

tian loss had been 110 aircraft t( 16 for the Israelis. The War of

Attrition cease fire came before the Israelis could realize the effects

of a modern air defense system.27

Egyptian generals have called the War of Attrition a valuable

training exercise. One of them said:

We did not start to prepare our forces from scratch. We knew
the enemy whom we were charge.d to confront; we had greatly benefited
from actual contact with him during the War of Attrition from 1967
to 1970. We carefully analyzed the combat actions during this
period. We were able to acquire a complete knowledge of the enemy's
iwthods and tactics. We unceasingly watched and followea up all the
new developments in IsraelA Air Forces until our enemy became an
open book before us.

Another said:

The War of Attrition was in fact a practical experience for our

Air Forces which restored to us our self-confidence. One of the

6lnsight Team of the London Sunday Times, The Yom Kippur War

(Garden City, N. Y.: Doubleday & Company, Inc., 1974), pp. 35-36.
- ~271bd

Ibid., pp. 42-43.

2 8 1iohamad Aly Fahoty, "The Role of Egyptian Air Defence in theOctober/73 War," in Military Sector. Vol. I of The Book of the Inter-
national_ Symp3osium on the 1973 Octoer War: Cairo, 27-31 October 1975

SProceedins ---_r ---. A-rTr-1_o -- ited. Ahmed Ali M er a : insry of War, 1976 i

~p. 86.
_______

EL_ __
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lessons from which we gained experience was that our pilots discov-
ered the Israeli air combat methods and their VWys of infiltrating
through the gaps of our air defence.

2g

The period between 1970 and 1973 was a time for regrouping and

further rebuilding. Prior to July 1972, when Egyptian President Sadat

expelled the Russians from Egypt, there were more than 15,000 Soviet

missile technicians in the country. Also, there were 50 SA-2 and SA-3

sites and between 100 and 200 MIG-21J and SU-1l pilots in Egypt. 30 On

3 May 1973 Syrian President Hafez Asad made a 24-hour visit to Moscow

aid returned with Soviet Air Force Conmnander Marshal Kotakhov and a

promise to complete the yrian air defense system with SA-6s and an

31
additional 40 MIG-21s.

Pt the start of the 1973 war, the completed Arab air defense

network was impressive. The initial order of battle prior to hostili-

ties showed the IAF outnumbered almost two to one (see Table 1).32 The

29Mahmnoud Shaker Abdel Mniem, "The Role of the Air Force in the

Operations of October 1973," in Military Sector, Vol. I of The Book of
the International S josium on the 1973 October War: Cairo, 27-31 Octo-
oer 1971 Proceedings [ed. Ahimed Ali M. A1 r(Cairo: Ministry of War,
1976), pp. 130-31.

30Insight Team of London Sunday Times, p. 56; and 0. K. Palit,
Return to Sinai: The Arab Offensive, October 1973 (Dehra Dun, New
Delhi: Palit & Palit, 1974), p. 26.

3 1 Insight Team of London Sunday Times, p. 72.

32
Stig Lofgren, "Missiles Against Tanks and Aircraft," in Mili-

tarj Sector, Vol. I of The Book of the International Synosium on the
1973 October War: Cairo, 27-31 October 1975 Proceedings ed. Ahmed All
M. AnWrT(Cairo: Ministry of War, 1976), p. 103; Palit, pp. 54, 69, &
91; and Strategic Survey, 1974 (London: International Institute for
Strategic Studies, I75), p. 15.
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TABLE 1.--Pre-1973 Hostilities Air Order of Battle

Aircraft Egypt Syria Aircraft Israel

MI-?1 210 200 Mirage

MIG- I 0 IJ 80 F-4 100

SU-7 80 30 A-4 160

TU-16 25 0

Total 420 310 Total 295

*Approximate figure; 6 to 7 squadrons.

SOURCES: Stig Lofgren, "Missiles Against Tanks and Aircraft,"
in Military Sector, Vol. I of The Book of the International Sympo-
sium on the 1973 October War: Cairo, 27-31 October 1975 Proceed-
inos [ed. Ahmed Ali M. Anir] (airo: Ministry of War. 97)

p. 103; D. K. Palit, Return to Sinai: The Arab Offensive, October
1973 (Dehra Dun, New Dl-i-: Palit & Palt, -197-4),-pp-.--54, 69, &
91; and Strateic Survy, 1974 (London: Internatior.al Institute

for Strategic Studies, 1975), p. 15.

ground defenses were even more impressive. Egyptian air defense forces,

under the command of Major General Mohamad Aly Fanmy, had completed an

interlocking system of issile batteries. This system represented a

Lriangular shaped defensive pocket with its apex at Cairo and its base

stretching from Port Said to the city of Suez (see Fig. 1).33 In this

triangle were some 158 batteries of SA-2s, SA-3s, and SA-6s complemented

by SA-7 and ZSU-23 units. Along the Suez Canal alone there were

34
62 missile batteries that included 46 SA-6 batteries.

3 3 allt, p. 27.

34 Chaim Herzog, The War of Atonement, October 1973 (Boston:
Little, Brown and Company, 1975), p. 256; Insight Team of London Sunday
Times, p. 189; and Palit, pp. 69-70.Ii _ _ _ _ __
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t Fig. 1. Density of SAM Cover Over Egyptian
Territory
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In Syria the missile defense was not as dense, but it was just

as deadly. Prior to the war, the Syrians were deployed along the front

line with 32 SA-6 batteries and approximately 22 SA-2 and SA-3 batter-

35i
ies. They also pssessed the SA-7 and ZSIJ-23 guns.

The air defense forces described above replaced North Vietnam's A

air defense system as the world's most dense employment of antiaircraft

equipment. As Israel's Moshe Dayan stated:

I doubt whether there is another place in the entire world
that is protected by such a dense array of modern missiles. I doubt
whether there is a place in Russia or Vietnam that is equipped like
the Arab front--and, chiefly, the Egyptian front at the canal.

36

The Yom Kippur War lasted only from 6 to 22 October 1973. It

began at 1358 hours on Saturday with a massive Arab air attack on

Israeli positions. The Egyptian strike consisted of 220 aircraft

attacking interdiction targets in the Sinai. The commander of the

Egyptian Air Force, Air Lieutenant General Mahmoud Shake! Abdel Moniem,

provided the following list of targets that were damaged in this

ke37
strike:

3 primary runways 2 major commnand centers
3 secondary runways 1 teleconmnunications center

12 Hawk sites 2 radar stations

2 field artillery positions

35Herzog, p. 254; and Insight Team of London Sunday Times,

p. 189.

I3 6 nsight Team of London Sunday Times, p. 189.

37Robert Hotz, "Offense, Defense Tested in 1973 War," in Both
Sides of the Suez: Airpower in the Mideast, ed. Editors of Aviation
Week & Space Technolog [New York: McGraw-Hill, 1975J, p. 38; and
Moniem, p. 133. '1.
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lhtI i' ill i itI .yrian a ta-k cow , isted (d 100 a i rIra ft whii-1t k-kh e trated

on low level strafing and rocket attacks on front line I sraeli troops,

as opposed to deep interdictior targets.
38

following the initial offensive air attacKs, the Arab air forces

were employed primarily on the defense throughout the remainder of the

war. Major General Blnyamin Peled, the wartime JAF covaiander, estimated

that 80% to 901 of the Arab fighter force was allocated to the air

defense role during the wir.

On b October 1973 the IA struck hard at the bridges across the

canal and also at the Syrian first echelons that were breaking through

on th, Golan southern flank, 1he lrdei ts , howevt, r re su-riSed at

the extirely stiff and effective air defense resistance. The employ-

imint of the SA-6 and ZSU-23 especially concerned the Israelis. In the

first afternoon alone, the IAF lost 30 A-4s and 10 F-4s to SA-6 and

ZSU-23 defenses on the Golan Heiphts.
40

On I October the IAF mounted a major air attack on Egyptian air

bases aid SAM sites in the Nile Delta. The Egyptian air defenses were

ready. Sixty MIG-2ls were iaunched to meet the attack, and a massive

3 8 Ierzoa, p. 257; and Insight Team of London Sunday Timpews,
p, 133.

3 9 Binyamin Pled, lThe Air Force in the Yom Kippur War: Main
Moves and Lessons," in Military Aspects of the Israeli-Arab Conflict,
ed. Louis Williams (Tel Aviv: University Publishing Projects, 1975),
p. 242.

4Insight Team of London Sunday Times, p. 161.

V.
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air battle ensued. The MIG-21 formations attacked the Phantoms

first to get them to jettison their bombs. The Israelis made a deter-

mined penctration, and the air battle swirled through the air defense

force nisiile belt to the airfield tarqet areas. 41 The Egyptians later

claimed that not one aircraft on th , ground was destroyed and that the

air bases were repaired quickly. Smaller IAV attacis occurred on

8 and 9 October 1973. but after 9 October they were stopped completely

due to poor results and higher priorities elsewhere.
42

by 8 October the Israelis had already diverted iist of their air

strikes to the Golan Front in an attempt to blunt the Syrian offensive.

Even though the IAF losses were treiendous (about I A-4 shot down in

every 12 sorties), the IAF was credited with saving the Golan Front.
43

The IAF losses during the first 3 days were put at 50 to 80 aircraft,

44
more than one-third of its forces.

On 9 October, in retaliation for Frog attacks, the IAF began air

strikes against stratc gic targets in Damascus. This was also an IAF

attempt to tie up Syrian air defense forces in Damascus and prevent the

Syrians from resupplying SA-6s to their depleted missile batteries on

the Golan Front. After 9 October, the air war in the north stabilized

with IAF air superiority over the Golan and IAF sporadic interdiction

41Hotz, p. 39. Hotz, p. 40.

43 Insight Team of London Sunday Times, pp. 182-83.

44 Palit, p. 157.
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4 5
mis-ions deep into the heart of Syria.

rroiii () throuiqh !I3 October 1973, the IAF fouqht an intense air

hattle over Port S-id. Experts are still unsure of why the IAF con-

ducte.1 \ucd j major effort at knocking oUt the Missile batteries at Port

Said, because no major ground battles were fought there once the IAF was

successful. The Egyptians claimed the AF lost 28 aircraft to intercep-

tors, missiles, and guns in this battle. 4

By 15 October, Israeli General Ariel Sharon beqan the final

battle of the war when tie crossed the Suez Canal and began attacking

Egyptian SAM sites on the ground in the vicinity of Seversoir. Due to

thi_. threat, on 18 Octooer the Egyptians released their air force for

full-scdle defensive operations. For the first time since the air

battle on 9 October, Egyptian interceptors began fighting inside the

missile belt. In the following four days the Egyptian Air Force fought

18 major air battles with air-to-air engagements that ranqed up to

50 aircraft and lasted iwrc, than 40 to 50 minutcs. The Egyptians

launched moore than 2,500 sorties in one week. Isr,,el claims that during

this battle, 200 Egyptian aircraft were lost versus 3 for the IAF. 4 7

The war ended on 22 October. As usual the losses on both sides

were contested, but the following aircraft losses are close to those

45 Insight Team of London Sunday Times, p. 204.

46otz, pp. 40-42.

I47 nsight Team of London Sunday Times, p. 37C; and Moniem,
p. 136.
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mentioned in most sources: Egypt, 18?; Syria, 165; and Israel, 120.48

Contradictiotis also exist reqarding the most effective weapon in shoot-

ing down Israeli aircraft. The different claims are shown in Table 2.

TABLE 2.--Percentage of Israeli Aircraft Versus Type
of Defensive Weapon

IAF Losses Due To: Arab Claim Israeli Claim

A ir-to-a ir combat 30%, 15% %i

nissi 6o 3o

Antiaircraft artillery i N 30'

Unknown 5 25

SOURCE: Stig Lofgren, "Missiles Against Tanks and Aircraft,"
in Military Sector , Vol. I of The Book cf the International Synpo-
sium on te 1973 October War: Cairo, 27-31 October 1975 Proceed-
inqs fed. Ahned Ali M. Amer] (Cairo: Ministry of War, 1976),
p. 104.

The Israelis claim that Arab interceptors shot down only 5 of

their aircraft and that they made 334 kills themselves.4 9 The Egyptian

pilots, on the other hand, say they shot down many Israeli aircraft.

Perhaps the discrepancy lies in the pride of the Israeli pilots. At

Egyptian MIG-21 regiment commander, who said his squadrons accounted for

a total number of 22 Israeli kills, remarked tihat he believed K

many Israeli pilots who punched out of their stricken plaies reported

they had been hit by 3 SAM rather than shot down by a MiG to salve their

48StdateqLc Survey, 1973 (London: International Institute for

Strategic Studies, 19741, p. 26.

Herzogp. 259.

'Lii
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pride." 5 0 Regardless of the actual figures. the Egyptians at least feel

that they regained their self-respect in the battle for air superiority.

As General Fahuy explained:

Despite these great Israeli losses, we believe that the
greatest loss it has sustained front the Egyptian Air Defence Forces
is the psychological shock to its Air Force High Coimmand and its
pilots and the fact that their self-confidencu has been shaken. The

enerW, two years after the October War, is still doubtful and per-

plexed about the reasons of his losses in planes. This alove is

something for our Air Defence Forces to be proud of. .5

Integration Tactics

After examining the war, it is evident that the Arab defensive

strategy was to rely on the missile belts as their prinry defensive

weapon. The air forces were given the task of protecting the flanks and

providing limited ground support with MIG-lls and SU-7s. This was

especially true with the Egyptian Air Force, for it was held in reserve

following the initial air strikes and was not fully used until thp air

battles over the Suez began on *j October 1973.
5 2

Although not as much information is written on Syria's defensive

strategy, its air force was aggressive on the Syrian front during the

war. For example:

. Syrian (and later Iraqi) MIGs were thrown into the fray
with what seemed reckless abandon, but they provided a considerable
degree of close support to the ground forces attacking on the Golan

Robert Hotz, "Egypt Plans Modernized Air Arm," in Both Sides
of the Suez: AiTower in the Mideast, ed. Editors of Aviation Week &

La~ Ti~ol~i fewYork: McPGraw-9il1, 1975] p . 36-.

Fatny, $. 94. 5 2Palit, p. 154.

@A
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Ilei gct s. Furthermore, probably because of a lesser deqree of SAM
cover than in the Canal Zone, Syrian based fighters remiained in the
air more often.

5 3

Both Egypt and Syria had problems integrating their air forces

and their air defense forces. In 1969 Egypt forned a separate Air

Defence Force that was similar to the Soviet Union's PVO Strany.S
4

Syria, on the other hand, maintained its air defense forces under the

Syrian Air Force, which "perhaps resulted in a close though less sophis-

55
ticated coordination of missile, defences and fighter aircraft." The

Egyptian air defense system was highly centralized and similar to the

network in North Vietnam. A report by Aviation Week editor Robert Hotz

after the war demonstrated this centralization. He w.;rote:

The heart of the air defense system is the joint cormand post at
brigade level where an air force colonel and the air defense brigade
conmander sit side by side with the combat situation display and
remoted radarscopes.

Based on the informatir'. it gets from its .adar troops and
forward visual observation posts, the joint cormiuand post directs the
air battle in the sector covered by its missi'e battalions and
interceptor aircraft.56

* 53Palit, p. 156.

54 Robert Hotz, "Battlefield Equation Changes Seen," in Both
Sides of the Suez: Airpower in the Mideast, ed. Editors of Aviation
Week & Space Technology LNew York: McGraw-Hill, 1975], p. 24.

15 5Palit, p. 157.

5 6"Comand Strives To Improve Capabilities,' in Both Sides of
the Suez: Airpower in the Mideast, ed. Editors of Aviation Week &
Space Technology Tkew York: McGraw-Hill, 1975], pp. 20-21.
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The Egyptians. as can be determined throuqh bits and pieces of

information, relied basically on corridors for integration of offensive

operations and geographical separatinn for integration of defensive

T operations. During the major- of-ensive interdiction mission the Egyp-

tian Air Force flew against targets in the Sinai )n 6 October 1973,

corridors or "passwiays" were made through the .6issile belt for the

bombers. As General Moniem explained:

The air formations participating in the strike flew at very low
altitudes, nearly touching the sand barriers on both sides of the
Canal. Fighter bombers and medium bombers guarded by fighters were
used in this raid.

The artillery fire preparations started five minutes after the
beginning of the air strike. ThereforF, the back tp of the planes
after bombarding their targets was a difficult operation that was
well-coordinated with the convand of the Air Defence forces since
the time between the passage of each plane and the other through
definite _assways for the return trip did not exceed a few
seconds.

For aircraft returring from close .ir support missions, the

procedure was to circumvent the missile belts. As explained in the

I. account that follows, this procedure was not always successful,

The inter-locking missile belt on the West bank posed a problem
for Egypt's own aircraft too, because it is alniost i:ipossible to
rely on I.F.F. [identification, friend or foe (radar)] equipiment
when aircraft come in flying low and at speeds of Mach I and above.
The missile radar 4s not given sufficient reaction time for its
"'recognition" procedure, hence there is always d danger of aircraft

being hit by their own missiles. Rather than lay down a system of
"silent" lanes--which the Israeli air force would soon have discov-
erod--it was decided that Egyptian fighters on their way to or back
from their missions over Sinai would have to cir,u rvigate the
missile belt. If they s:rayed into it there were risks of being hit

57Moniefn, p. 133.
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by their own nis~~1 es. Some aircraft are reported to have been lu'it.I
oil this account.

On thie defense, the ligyptiani plan was not to employ MIGs inside

Stthe missile belt. They would be operatted onl the flanks or forward ot it)

the 1-i'a r, I hi.;. of' Course, worked dur nq the earl y days. lit' tho wair, but

by 18 October 1973 the 1[gyptimns were forced to abandon this strateqy.

One source used the words below to recount the dileiia the Lqyptians

faced.

The only method of ensuring safety for one's own aircraft
is to arrankyc "clear fire" zones through the area-- that. is. air
corridors in which the missile sites have been closed down for
certain mutually agreed periods, 11*e danger ini this. of' course. is
that eneiny radar surveillance would at onco reco(Inise the existenct,
oif such corridors and the enemy air force would use them for their
own anti-missille offensive. The Eqyptia ns * so dcpoildvin on their
mis~le cover, decided thaL clear-fire zones could rnt bio pertnitted
- -a decision which prevented the Eqyptian air force frclm oporat ionls
over the area except in emergency; and, if used then, they would 5
simply have to accept the risk of being hit by thoir own missiles.

Of coursO emergencies did exist whereby the [gyptian Iliqh Com-

mand was forced to emlploy MlGr, in the missile belt. The remult16s we re

predictible, but evidently the Egyptians were prepared for them and evenl

admnitted shooting dowii friendly aircraft over the Suez Canal missile

belL, 60There are c laims that a total of ')8 Arah aircraft wero Omt

down by thc'Ar ownl forces. 1

bPalit, pp. 154-55, VPalit, p. /0.

6U Hotz, "Offense, Defense Tested in 1973 War," p. 39; and

61 erzgp, 260.
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The whole blame for such losses should not, however, be
borne by the Air Defence System alone. It is reported that because
of the linear defensive deployment of SAM sites, the disengagement.t procedures of Egyptian aircraft were at times faulty. Furthermore,
in the forward positions on the East bank bridgeheads, ground forces
were operating the shoulder-controlled SAM-ls (Strela) missiles:
twin-barrelled antiaircraft guns mounted on trucks are also known to
have been deployed in the forward areas and manually operated.
Since these weapons depend upon identification by the human eye,
mistakes during the heat of battle are known to have caused casual-
ties. It is not quite clear how the Russians, who presumably have a
higher density of missiles in their air defence system and a greaterSnumber of interceptors, have solved this problem. It appears that 6
the Egyptian air force seem Esic] not to have found an answer yet.62

Integration problems also occurred on the Syrian side. When the

Iraqi Air Force joined the battle, its initial engagements met with

limited success. ". At least half a dozen [Iraqi MIGs] were

promptly shot down by Syrian 5AM-6c because their IFF gear could

not cope with the rapid switches in the SAMs' radar wavelengths." 3

Conclusions

The Arab experience in the Yom Kippur War has many similarities

to the air war in North Vietnam. Both defenses were bUilt using Soviet

4equipment, technology, and tactics. Both defenses were attacked using

ituerican equipment and technology. The North Vietnamese and the Arabs

used prolonged conflicts and cease fires to expand their systems and

refine their strategy and tactics. Both defenses used a highly central-

ized command and control system. This centralization was essential to

62 Palit, p. 155.

63 Insight Team of London Sunday Times, p. 315.I.Ii -_ _ _
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effective coordination of defensive resources and the use of integration

tactics.

Despite these similarities between the North Vietnamese and Arab

systems, there were also major differences. The North Vietnanwse were

given only the SA-2 and the SA-7, while the Arabs were given the SA-2,

SA-3, SAP-6, and SA-7. The North Vietnamese relied primarily on their

vast numbers of antiaircraft weapons, using the SA-2 and MIGs as a highI}
counterthreat to drive the American attackers into the low altitude AAA

envelope. The Arabs relied on their SAMs as the primary weapon and used

I the ZSU-23-4 and the MiGs to complement the SA-2s, SA-3s, SA-6s, and

SA-7s. The last major difference between the two defenses concerns the

overall strategy of the conflicts. Whereas the North Vietnawese were

concerned with a strategic conflict in defense of Hanoi and Haiphong,

the Arabs were mostly oriented toward a tactical ground battle. These

differeqces influenced the overall employment strategy of the air

defense resources.

The integration doctrine and tactics used by both defensive

forces resembled the Soviets' "zonal" defense (see Chapter III, pages

40-41). This is a system whereby MIG interceptors are used in geograph-

ical zones outside the effective ranges of SAMs or AAA. The North

Vietnamese and the Arabs (especially the Egyptians) used MIGs on the

flanks, forward, and/or to the rear of their SAN belts. They also used

MIGs to complement their primary defense weapons. This was accomplished

by forcing the enemy to react to the MIG threat, thereby exposing
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himself to other systems. They also occasionally used the MIGs as bait

S"to drag the enemy into the SAM rings.

The other integration tactic employed in brth conflicts was what

the Soviets refer to as "single zone" operations. This is where MIGs

and SAMs or AAA operate in the same envelope and are separated by alti-

tude or by the control of higher headquarters. The North Vietnamese,

who were more centralized and coordinated, used this system quite effec-

tively. The Arabs tried single zone operations, but their results were

less productive. The IFF separation wa,; used sparingly and, as the

Syrian experience demonstrated, was not an tffective means of integra-

tion.

The final questions to be answered in the examination of these

defenses are how effective was their integration and was it a viable

option? In the case of the North Vietnamese, integration tactics cer-

tainly proved highly effective. Through selective employment of their

limited MIG resources, the North Vietnamese were, at times, able to

jcreate havoc with attacking strike forces. The Arabs, on the other

hand, had less success with their MIGs. Effectiveness, however, was not

always measured by the ratio of air-to-air kills. On the defense,

success was measured by defeating the attack. If, as in the case of the

Arabs, the enemy was made to drop his bombs prematurely, forced to miss

the target, or dragged into a missile belt, the air defense mission was

accomplished. Also, due tn the multi-mission capability of Western

fighters, the more aircraft tied up in the counterair role (escort, MIG



32

sweeps, and airfield attack), the less these resources were avlilable

"3r ground support. Here, Arab commanders felt they were successful

despite their own aircraft losses to friendly defenses.

SAs for the question of integration viability, both defensive

forces had little choice in their employment options. Given the limited

offensive characteristics of their air resources (MIG-17 and MIG-2 1), it

was more realistic to construct a workable integrated defense than to

attempt offensive counterair operations against the enemy. The offen-

sive capabilities of the enemy also forced these countries into con-

structing a sophisticated and coordinated defense, The North Vietnamese

were highly outnumbered, while the Arabs were suffering froti the

qualitative inferiority to the enenLy's equipment and pilots. These

factors forced these countries' air forces into the defensive counterair

mission and made the integration of their defensive resources a manda-

tory requirement.

Thus, it has been seen how integrated air defenses have been

employed in the past decade. Different integration tactics have been

used in these conflicts with variable success. The primary integration

procedure was zonal employment, whereby interceptors and ground defenses

were separated by geographical zones, Regardless of the integration

procedures employed, a highly centrfized command and control system was

used. Finally, the decision to employ a defensive counterair strategy

was dependent on the offensive capabilities of the belligt.nts.



CHAPTER III

THE THREAT

Art important role during the period of the fire preparation is
accomplished by aviation. The main objectives of the bomber strikes
and strikes of fighter-bomber aviation are the enemy means of
nuclear attack, control points, reserves, especially tank reserves,
radio technical means, and other important objects which are
located, as a r le1 beyond the field of fire cf the artillery. This
permits the more rational exploitation of the capabilities of
various means of destruction and facilitates the organization of
coordi nation.

A. A. Sidorenko, Colonel, Soviet Army

Introduction

Soviet tactical air doctrine has been updated in the past decade

to reflect the offensive character of modern Soviet military strategy.

As expressed in the atest writings from leading Soviet military theore-

ticians, heavy emphasis will be placed on offensive operations, to

include surprise, mass, and maneuverability. This doctrine calls for

aviation and artillery to provide the massive fire support the offense

requires. 2 This is an important change as far as tactical aviation is

concerned. Prior to this new doctrine, tactical aviation had been
I

A. A. Sidorenko, The Offensive (A Soviet View) (Moscow, 1970),

p. 124. (Translated and published under the auspices of the United

States Air Force [1973].)

2 ibid., p. 119.
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relegated to a defensive posture that was mainly concerned with defen-

sive counterair operations over friendly troops. Past United States

planners were confident that Soviet tactical aviation did ntot possess a

capability in equipment or technology to launch a sustained offensive

attack. This has all changed, however. Today Soviet tactical aviation

has the mission as well as the equipment and technology to conduct

offensive operations.

The primary threat to the tactical defensive courterair mission

of the United States is the offensive tactical air employment of the

enemy. As the enemy's offensive tactical air doctrine and capabilities

change, so must the United States defensive counters be reexamined.

Prior to evaluating the United States capabilities, an extensive look

into the threat must take place.

The Soviet Union is the primary threat to the United States. It

is also the major exporter of tactical aviation hardware to America's

potential adversaries. Since many countries use ' .iet t-.-tiCal air-

craft, doctrine, and tactics, an examination of Soviet tactical aviation

will provide the data required for evaluation (f United States defensive

needs in large scale land operations and small contingency forces.

Soviet tactical aviation's organization, doctrine, and tactics are

examined in this chapter.

Orpanization and Doctrine

Tactical aviation in the Soviet Union falls under the purview of

Frontovaya Av_ a or Frontal Aviation (FA), one of three components

_i _ _ ___
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of the Soviet Air Forces. The other components are Long Range Aviation

(LFA) and Military Transport Aviation. Additional major aviation forces

are in the Soviet Navy and in PVO Stran, a separate air defense service

assigned the protection of the Soviet homeland. In certain situations,

units from PVO Strny and LRA would support FA 3

Frontal Aviation is organized into air armies and deployed with

ground units in military districts throuqhout the Soviet Union and

Europe. In wartime, air and ground units are organized under a central-

ized command known as a Front. Each Front is assigned one or more air

armies, with .,he Front coltnander (a ground commander) in overall con-

trol. The air army conmande.r is normally assigned the role of deputy

Front commander, and enployment of FA forces is coordinated into the

overall battle plan. 4  In addition, the air army staff headquarters and
5

the Front headquarters are collocated for joint planning. Thus, the

mission of the air army is to support the ground forces of the Front,

with centralized command and control by the Front commander.

Although the organization of FA has remained fairly centralized

and rigid over the years, the doctrine for FA employment has changed.

3Colin Gray, "Soviet Tactical Airpower," Air Force Magazine,
March 1977, p. 62.

4 Department of the Army, Office of the Assistant Chief of Staff
for Intelligence, Military Orons of the Soviet . , USAITAD Report
No. 14-U-76 (1976), pp. 235-37 (hereinafter cited as DA, OACSI).

5Leslie R. Drane, Jr., "Soviet Tactical Air Doctrine', (Report
No. 5894, Air War College, 1976), p. 32.

-- ii | i i I[ i i_ _ I-
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During the Khrushchev era, FA was assigned defensive operations and

Soviet rocket troops were given the mission of tactical nuclear destruc-

tion. Aircraft built for FA in that era reflected this strategy,

because the MIG-17, the MIG-19, and early models of the MIF-21 were

short range interceptors with a limited air-to-ground capability. In

the post-Khrushchev era, a more offensive doctrine developed. Frontal

Aviation was given the expanded mission of combined arms nuclear saip-

pression along with the rockei troops and LRA. In addition, FA would

gain and maintain battlefield air superiority through offensive counter-

air operations designed to destroy the enemy's air forces in the air and

on the ground.
6

This FA doctrinal development is a result of the Soviets' recent

emphasis on frontal offensive operations. As Soviet military theorist

V. C. Sokolovskiy stated:

In land theaters the mission of armed combat will be accom-
plished primarily by offenae. But this will be done by the Ground
Troops, by fronts, including front line aviation. wihcout the direct
support of other services of the Armed Forces ....

This offensive strategy has required FA to expand its capability to

perform the five basic missions of attaining air superiority, suppress-

ing enemy nuclear capability, supporting ground operations, conducting

6Drane, pp. 50-51; and Friedrich Wiener, The Armies of the
Warsaw Pact Nations, trans. William J. Lewis (Vienna: Carl Ueberreuter,1976), p. 157.

7V. D. Sokolovskiy, Soviet Military Strateg_, ed. Harriet Fast
Scott (New York: Crane, Russak & Company, Inc., 1975), p. 283.
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reconnaissance, and conducting tactical airlift operations.

Past United States reliance on multipurpose aircraft, such as

the F-4, has allowed the Soviets to satisfy the first two requirements

with airfield interdiction. Enemy airfields are a high priority target

for FA eircraft as part of the counterair and nuclear suppression
9

* campaigns.

Recent reports on FA doctrine give strong indications that

initial operations would entail an air blitz conducted against the

enemy's air forces and his nuclear capabilities. A massive air offen-

sive, supported by LRA units and strategic rocket troops, would begin

with a preplanned surprise attack against enemy air bases, air defenses,
I0

nuclear delivery means, logistic installations, and command posts.

Egypt demonstrated this type of air blitz on the first day of the 1973

Yom Kippur War.

As described in Chapter II (page 20), Egyptian preplanned air

attacks against Israeli airfields, communication centers, and Hawk sites

were doctrinally and tactically in line with Soviet strategy. The only

drawback the Egyptians experienced in their attack was the lack of

advanced Soviet equipment in electronic countermeasures (ECM) and third

generation fighter-bombers. Had the Egyptians been equipped with the

capabilities of Soviet FA, their air offensive possibly would have been

8Drane, p. 51. 9DA, OACSI, p. 243.

SOA , OACSI, pp. 232-33.
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bolder and longer lasting. Unlike the Egyptians, the Soviet Union FA

forces have the capabilities to support their offensive strategy.

Capabilities

Total Soviet FA forces number approximately 5,500 aircraft.

;Most of the Soviet force, 3,825 aircraft, are deployed in the European

distrirts. TaKing into consideration an additional 2,300 aircraft from

Warsaw Pact nations, the force in Europe alone is staggering. The

numbers alone, however, do not tell the whole story. Capabilities of A
the FA aircraft stationed in Warsaw Pact countries have been summarized

as follows:

The new Pact aircraft are more sophisticated and more capable
than previous Soviet aircraft. Another disturbing aspect is the
increase in munitions delivery capability. Warsaw Pact in-place air
forces now can deliver in one sortie several hundred percent more
munition tonnage over more miles than in 1971. Their yclear
weapons delivery capability is growing commensurately.

Besides longer ranges, higher payloads, and nuclear capabili-

ties, Soviet advancements in ECM technology and avionics are also in

evidence in FA aircraft. Laser designators, doppler navigation comput-

ers, chaff and flare dispensers, the advanced High Lark radar, and ECM

pods are found on many new aircraft. A 1977 special report on Soviet

aircraft penetration capabilities concluded that "the Soviets appear

rtore capable of penetrating the NATO [North Atlantic Treaty

~Gray, p. 63.

12George S. Brown, United States Milita Posture for FY 1978
(Washington: Goverrmment Printing Office, 1977), p. 37.



39

Organization] air defense network than their potential adversaries." 3

Advancements in low altitude navigation and penetration capa-

bility represent another important improvement in Soviet technology.

Recent developments have altered the ground attack profile
of FA. The new Fencer-A, Flogger-B, and Fitter-C, in that order of
importance. give Soviet FA a low-level interdiction capability that
previously was missing. . .. With its terrain-avoidance radar and

& its laser rargefinder, the Fencer-A flying in a bo-l-lo mode,
14poses a novel threat to NATO....

Overall improvements in FA have complemented the changes in

Soviet doctrine, Large numbers of aircraft with a greater low altitude

penetration capability are the backbone of the offensive strategy.

L.arge numbers of FA aircraft with new capabilities will penetrate the

enerny defenses on a broad front.

Tactics

This section deals with the tactics that FA pilots fly. As

stated before, the five basic missions of FA are air superiority,

nuclear and conventional interdiction, close air suppor't, reconnais-

sance. and airlift. Each of these missions is discussed separately,

'however, the 1tact is that Scviet strategy calls for a combined arms

offensive that will include simultaneous employment of all resources.

Air-Suple Iorilty

The mission of air superiority is divided into two roles:

1,CnSoviet Aircraft Penetrate NATO's Air Defense?." Elec-

tronic Warfare, May-June 1977, p, 62.

1Gray, pp. 63-64.
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dfesisiv counterair and offensive counterair. The historical role of

FA was the protection of the ground forces'by defensive operations over

friendly territory. Tactics consisted of short range interceptors (MIG-

1/, MIG-19, And MIG-?l) beinq vectored throughout an attack by a groud-

Qontrolled intercept (radar) (GCI). Today, however, with the massive

quildtp of mobile ground-based air defense systems, FA aircraft have

been released from this traditional role and are bxeing used for more

offensive operations. In Europe, this has resulted in the combination

of non-Soviet air units used in the defensive air intercept mission and

Soviet FA forces operating on the offense.

While discussing defensive counterair tactics, it is interesting

to note how the Soviets perceive the problem of integrated air defense.

As found in their writings and later confirmed by actual Egyptian

employv ent, the Soviets believe in "zonal" deployment. They maintain

that one type of defensive weapon system should not limit the applica-

tion of the other but that, rather, they should complement one another.

1heir concept is an organization of coordination by zones whereby

;fiqhter aircraft operate outside the field of fire of the qround

defenses, The fighters are to operate on flanks, forward, or to the

rear. They discuss "single zone" operations in which fighters and

ground systems operate together. In this case there are two ways of

controlling the operation: altitude separation and target distribution.

15john Erickson, "Soviet Military Capabilities in 'urope,"
Milit ir R1eview, January 1976, pp. 51 & 64; and Gray, p. 63.

-..-............... ..... *. ---. ------ l I --- I .- I-I -- -I "i-
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Altitude separation is accomplished by havif'g '),e fightprF, operate above

the groun'd defenses. Target distri'tiion is, a centr-ilized nanagemnent of

target Identification and alloce?.. :,, of targets to the best defensive

system. 16 As discussed in Chapter '! (pages 25-29), the Arabs tried all

three concepts in 1973.

The current defensive counterair strategy of the Soviet Union

can thus be summarized as mainly a zonal defense that .onsists of

ground-based systems and interceptors. The ground systens will be the

primary defensive weapon. The non-Soviet FA interceptors will be coin-

prised of older aircraft like the MIG-17, M1G-19. and MIG-21. Intercep-

tor reginents in FA air armies are equipped with the newer MIG-23S

Flogger-B. These units could possibly be reinforced by PVO Strany

aircraft like the TU-28P Fiddler, SU-15 Flagon E, and MIG-25 Foxbat-A.

All of the aircraft mentioned will operate under the typical GCI

envi ronment.

Offensive counterair operations have traditicnally not been a

major factor in FA operations. With the doctrinal change discissed

previously (pages 35-36), however, offensive counterair operations have

become one of the Soviet FA's priority missions. InterdiLting the

enemy's air bases, disrupting his command and control, and suppressing

his air defenses are primary objectives of the initial air blitz. Large

16T. A. Bordeaux, "Comparison of U.S. and USSR Land-Based Bat-
tlefield Air Defense Systems (U)," Report No. RBA-TR-5500-003 (Santa
Monica, Calif.: R & 0 Associates, May 1974), p. 6-16; and Gray, p. 69.



42

tir I)attlo, with more than 50 aircraft, may occur over the battlefield

of the future as they did over the Suez in 1973. The Soviets realze

AL that Western air forces are outnumbered multi-missioned. They also know

that if they can enqaqe these forces in large air encounters, the air-

craft so enqa.ted will I1h unable to perform their muclear or Conventional

bombinq roles,. These air battles will not be GCI controlled. They will

be more like the aerial dogfights of World Wars I and 11. As one source

explains,

in a conventional locflized conflict, escalation in Weest-
eri Lurope would be inevitable, since attacks against airfields
would he aqa inst the sites where many of NATO's nuclear weapons are
stored. Ihe emphasis on the struggle for aerial superiority has
thu.,ly evolved to t;he air sp.ace over the battle area, accordinq to
Warsaw 1', "t planners in iecent years. This essentiaI ly has mlleant a
return t., the "classical" fortii of aerial combat where air sulpieri V._
Ity (at a iinimiium over the combat; zone) is the objective....I9

Besides the Soviet counterair Interdictioll campaign, which

should be the major concern for United States air defense olanners, FA

offensive counterair missions al, o will include the tat" I Iw i qhter

sweep. Soviet writers explaln sweep operations as fLi, ircrafL

missions that are, designed to intercept low-altitude enemy rqets

withouit the a id Of (;CI. These M iss iois are not r0presen ta l ire f c las -

sic Soviet oa!erations; however, Soviet tacticlan. have not overlooked

les,oii. that may be learned from Vietnam and the Middle last., A stdy

on Soviet tactical air literature includes the following statement:

Although Soviet resources note th6t ground-controll,,d

1Wiener, p. 1b8.
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intercept has becoom the rule, it is also pointed out that there is
still a place in air combat for tactical fighter operations which
rely prinirily on visual amans of search and detection. such as
indepenclpt fighter sweeps and the countering of low-flyinq

tartlets. "-

l i h e t e x t l i t lt s a li e s t u d y n t t l : " I I n d e e d . o " ' N o v i t W , i t e r s,

.asert that it is 'essential to train all fighter p ilots i n sev,p tac-

tics,' becduse tois my prove to be tile only lmeans available 'in Complex
"t t t le con d t i oils. '

Fithter swe ep operations as practiced in FA exerc ses ct'o" ist of

the followinj tL'ctic 's: .

I . O v e l i it i )q & ',v e r a l p a i r " o f f l g h t e r s tO.I l l hr , it h ou t. G U"I

k: ,ll I ,r o I i n v i s u a l s e a r c h o p e r a t i o n s .2. Establishing search zones by flying fixed pat-cls over

friendly territory or beyond the forward edge of the battle area, with

aiir sup~eriori ty,

3 Fly ill the stra iqh t leg o f the pa tro l la" tteril at r i .h t

a lle {.I , to tile p r o b a b le it ta c k . T h is is d om e fo r bhe t t e r v i ,{ ll a n d /o r

oO-board radar detection.

I tlhmas W, Wolfe "Recent Soviet Literaturt, on i (lical Air
lW,{:ine d Priictice (U) 11 Rport No, RM-6336-PR (Santct onica, Cal if,

RAND Corp., July 1970), pp. vli.vii.

19 Ibid.. p. 57,q I
2 0Ibid.. pp. 55-59. (Although this infonnation is pre-1970. my

personal opinion is that the Soviets have given sweep tactics ,,lore than
a, cursry glance. Their recouiimndations for visual search and sweep
tactics are the same as the ones Aggressor Pilots at Nellis Air Forc-t
Use use. The procedures for Aggressor Pilots were developed late in
1476, after mat y Red Flag operations in which low altitude no-ti-Cl

intercepts were practiced.)
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4. Flying missions at medium altitudes. There is, however, one

account of a "new method" w'hereby the fighter operates by alternating

between flying at very low altitudes and zooming to great heights.

5. Keeping the sun at the side of the attacker's heading when

the sun is low, 200 to 300 to the horizon. Searching toward the sun if

the sun is high, which illuminates the target better and makes it easier

for the pilot to see the shadow of a low-level attacker.

6. Employing variable speed: high speed for fast low-altitude

targets; medium, "economical speed," for slow targets.

Interdiction

Interdiction is another priority mission that is not histori-

cally associated with FA. As stated before, it was accomplished by

either strategic rocket troops or LRA. With the advent of the new

doctrine and third generation aircraft, however, interdiction has taken

its proper place in FA plannirw:. The Flogger-D, Fitter-C, and Fencer-A\

aircraft are specifically built for the interdiction role. Their low

dltiLude, long range, and high payload capabilities make them ideally

suited for this mission. These aircraft will be supplemented by older

medium bombers from FA and LRA forward deployed uqits. The YAK-28

Brewer and IL-28 Beagle light bombers are being phased out, but the

12YAK-28 iBrewer-E modified with ECM equipment and the TU-16 Badger-H (LRA)

will perform ECM escort duties on interdiction missions.2 1  The LRA

21, Can Soviet Aircraft Penetrate NATO's Air Defense?," p. 58;

Gray, p. 71; and Wiener, p. 160,
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niedium bombers with ECM escort will supplement the VA interdiction

campaign. Aircraft such as the TU-16 Badger-G, which launched Kelt

missiles against Israel in 1973. or the TU-22 Blinder-B will be used.

Also, the TU-VG-Bomber Backfire-B, which has been introduced into LRA

units, possesses an even greater low altitude penetration threat to

interdiction defenses.
23

A widely held belief in Western quarters is that the Soviet

interdiction campaign will begin with a massive preplanned "Air Opera-

tion." The priority tarqets will be nuclear strike assets (primarily

bomber and fighter-bomber bases), coniiuand and control centers, nuclear
24

stora(le depots, and nuclear missile launchers. It is also generally

agreed that this "Air Operation" will be conducted almost exclusively at

low altitude and that ECM aircraft and counterair interceptors will

participate as escorts.25  Penetration corridors through the enenV's air

defense network will be opened by initial strikes against early warning

radars, surface to air missile (SAM) and/or air defense artillery fire

control radars, interceptor aircraft on the ground and airborne, and air

22DA, OACSI, p. 245; and S. W. B. Menaul and Bill Cunston,

Soviet War Planes (London: Salamander Books, Ltd., 1977), p. 45.

U 
23"USSR, Pact. and PRC General Purpose Force Capabilities,"

Co iawders Diest, 29 April 1976, p. 6.

24 DA OACSI, pp. 241 & 245.

2 SDA, OACSI, p. 229; Gray, p. 71; "USSR, Pact, an( PRC General
Purpose Force Capabilities," p. 6; and Wiener, pp. 157-64.

F -i --- -- i_ _I I Ii_ _I i i
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defense conmmnd and control network components. 26  4

Low altitude penetration tactics as seen demonstrated in the

Middle last War are practiced daily. About 80' of all operational

f liiqhL traininuj is dcvoted to low-level exercises and all-weather opera-
2;

Lions. Six reasons given in Soviet literature for the emphasis on low
t 28level, high speed operations are that they:

1. Provide the element of surprise.

2. Avoid radar detection.

:1. Reduce the enemy's antiaircraft artillery and/or SAMs and

interceptor effuctiveness.

4. Assure prompt response to calls for close air support from

ground units.

5. Provide for rapid destruction of known and newly detected

targets.

6. Make it possible to destroy the enemy's aircraft and mis-

siles on the ground, before they are launched.

Typical interdiction missions are flown at 200 feet and at high

speeds. Normal practice during some exercises is to fly the inqjress leg

at 6b5 feet to 950 feet over friendly territory and then drop to

6 2DA, OACSI, p. 241.

2 ,Department of the Army, Foreign Science and Technology Center,
"Tactics and Organization of Soviet Ground Forces Different Parts,"
trans. R. Lagerwerft (Charlottesville, Va., 1974), pp. 22-23 (DOC Doc.
AD U001901L); and Wiener, p. 164.

28Wolfe, p. 21.
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200 feet over simulated enemy areas until the target is spotted. 2 9 The 1

delivery technique is usually left to the pilot's discretion and depends4 on the type ordnance carried. Against airfields or highly defended

Larqcets, Lthe following procedures apply:

Where possible, the tarqet should be struck in a single
pass at high speed, but if the nature of the target is such as to
require action by several groups of aircraft (e.g., a large airfield
complex), the successive waves of attacks should be compressed into
a minimuin period time and coordinated to come from various
4 *rections ...

-. Mcst weapon delivery ,ethods begin from the low altitude

aPproch. The four basic bombing techniques are low-level approach with

(i tactics, dive bombing from a mediumn altitude, level bombing, and

I rovikin" method (known in the West as loft bombing).31 Some

ty 1 bombing techniques are shown in Figures 2 through 7. Fighter-

bomber units prefer the low-level approach with pop-up tactics, with the

reconitended maneuver at the top being either the half loop or combat

turn. Other recomended tact' in the ground attack delivery mode

are:32

I. Attack out of the sun.

e. Fly along woodlines and use pop-up delivery.
3 During flak suppression missions, mike the first attack

against radio-radar installations.

4. During squadron sized attacks, the squadron cUm~a,,der and

2 gWolfe, p. 28. 3 0 Wolfe, p. 29.

o31 olfe, pp. 29-33. 3 2Wolfe, pp. 30-35.
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Fig. 2. Attack From a Loop
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SOURCE: Thomas W. Wolfe, "Recent Soviel Literature on Tactical Air

ictrine and Practice (U)," Report No. RM-6336-PR (Santa Monica, Calif.:

I*ND Corp., July 1970), p. 32.
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Fig. 4. Attack From a
-- Combat Turn.
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Fig. 6. Attack Frown Loop and Roll-Off
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Fig. 7. Level Bombing After Climb

SOURCE: Thomas W. Wolfe, "Recent Soviet Literature on Tactical Air

Doctrine and Practice (U)," Report No. RM-6336-PR (Santa Mnica, Calif.:
RAND Corp., July 1970), p. 33.
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the wingman should make the first attack and should be followed by pairs

iii tandem at short intervals.

5. flight leaders attack first, with the wlngman flying cover.

kfLLr the attack, the first pair will cover for the following pair.

6. All attacks will be in two- or four-ship attacks or in

spaced pair attacks.

7. Commanders will brief the overall mission, but the attack

techniques will be left to the discretion of the pilots.

Close Air Supqport

Traditionally, close air support as employed by the United

States has not been a major mission of Soviet FA. As stated in the U.S.

Army intelligjence analysis on Soviet ground forces:

. Soviet FRONT Aviation does not normally utilize high
performance aircraft to provide close air support along 'he line of
contact except in certain specialized operations and situations such
as mountain operations, hasty river crossings, and while supporting
penctrations and exploitations which have outrun the bulk of the
supporting artillery.

33

The main mission of close air support in FA is to provide air

strikes as an extension of the artillery. There are no airborne forward

air controllers in FA as there are in the U.S. Air Force. There is also

no direct link between a Soviet battalion commander and his supporting

aircraft. 34 Higher headquarters control most targets, which consist of

regimental sized targets such as enemy forces on the flanks, enemy

reserves, and concentrations of enemy forces at river crossings.
35

33DA, OACSI, p. 242. 34Wolfe, p. 49. 35Wolfe, pp. 17-18.

--- I ---- I-I--
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Rfeconnaissance

Air reconnaissance is emphasized as an extremely important FA

,is-ion. The principal missions assigned to air reconraissance units

l. Locating enemy missile launchers and weapon depots.

2. Locating enemy airfields and determining preparations for

and direction of enemy counterattacks.

3. Uncovering enemy's defensive system.

4. Locating enemy reserves, especially tanks and artillery.

5. Discovering enemy's supply installations and routes.

The aircraft employed by reconnaissance units are the all-

weather HIG-21R and MIG-21RF (Fishbed-G/H), YAK-28R (Brewer), IL-28R

(Beagle), YAK-25R (Flashlight-D), and the new MIG-25R 
(Foxbat-B). 37

Penetration routes are at a very low altitude and are carried out to a

depth of 50 to 200 kiloiwters.38  Specific altitudes vary according to

aircraft, equip~nent, and targets, but generally they are not more than

sevetal hundred meters above the ground. 39

An interesting mission associated with reconnaissance is the

mission the U.S. Air Force refers to as strike control and recomais-

sance and/or armed reconnaissance. The Soviet ve;sien of this mission

36DA, OACSI, pp. 242-43.

3 71Henaul and Gunston, p. 26; and Wiener, pp. 156-57.

38Wiener, p. 157. 39Wolfe, p. 69.
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is explained below.

In addition to such routine observation by tactical pilots,
there is also the use of what the Soviets call "hunter tactics,"
which amount essentially to armed reconnaissance. Soviet sources
Place a good deal of emphasis on "free hunt" missions, usually by
fighter-bombers, which are intended especially to search out dnd
destroy, or dt least to "dil~rganize" operations of the enemy's
nuclear and missile forces.

These hunter/killer flights will either destroy the target themselves or

call for reinforcements and mark the target for follow-on flights.
41

Colonel Sidorenko emphasized the "hunter" mission as being effective for

nuclear suppression when he said:

The nst effective battle with enemy nuclear missile weapons can
be conducted by fighter-bomber aviation employing the independent
search and destruction of targets which have been discovered, that
is, the "hunting" metnod. This method of accomplishing the combat
mission was widely employed by our aviation during the Great Patri-
otic War. Now, it will be employed with consideration of the

changes which have taken place in the airplanes themselves, their
amament, as well as he enemy air defense and the nature of the
targets (objectives)."2

Airlift

The final major task of FA is its support of tactical airlift

operations. This role has received increased emphasis in recent years.

The Soviets realized in the late 1960s that large airlift operations

were essential to taking advantage of offensive nuclear warfare and to

capitalizing on nuclear strikes. In Colonel Sidorenko's words explain-

ing the missions and targets of tactical airborne operations:

. Tactical airborne landings will be employed at any time

40Wolfe, p. 70. 41Wolfe, p. 70. 42Sidorenko, p. 136.
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.1vd they -Ai 11 be assigned the most diverse missions: timely exploi-

tation of results of nuclear strikes; capture and 
destrutctionl of

A. erneoty means of nuclear attack, airfields, depots, and other objec-

tives; capture and retention of important positions, crossings,

mountai paes; disorganization of troop control and rear 
area

opeatins;preenton r dlayof the approach of reserves from thne

depth, or of einemy withdrawal, and assistance to troops 
attacking

fromi the front in destroying the enemy. Tactical airborne landings

have an especially impgtant role in exploiting the 
results of

nuclear strikes .... 3

The operations mentioned in the preceding excerpt 
could entail

air assault and airborne missions with transports 
and troop helicopters.

Unit tactical airborne operations are usually associated with motorized

rifle battalion sized forces. 
44  Of course these operations will coin-

cide witli the total offensive and will be supported by other forces.

*.To assure the landing of a large air-drop at a 
great depth the

enemy air-defense must be neutralized by ECM, 
air operations, and rocket

strikes."4

Concl usions

The major air threat to front line tactical 
forces today is

Soviet Frontal Aviation or its exported equivalent. Large in numbers

and qualitatively improving, this threat is 
indeed impressive. Because

of its increased capability to strike at deeper targets 
with 'arger

payloads, Frontal Aviation forces complement the new Soviet offensive

4Sidorenko, p. 103.

44 A, OACSI, p. 244; and Sidorenko, p. 103.

4Sokolovskiy, p. 294.

I .. .... .... ..... .... .... .."



strategy. This strategy calls for a massive preplanned air offensive it

the early stages of the war. This attack will be targeted against the

(P-l, my' , air forces, air defenses, and nuclear capabilities.

-Thu primary tactic to be employed will be low-altitude perietra-

tion with electronic countermeasures and air escort support. Large

scale reconnaissance and airlift/air assault operations will take place

over enemy territory. Independent fighter sweeps and armed reconnais-

sance "hunting" missions will permeate the forward edge of the battle

area. The majority of the air battle, both offensive and defensive,

will be fought at extreimely low altitudes and hiqh speed.

This chapter has explained the changing Soviet Frontal Aviation

doctrine amd its implications for the United States defensive counter"ir

capability. Integrated air defense doctrine and procedures must con-

sider the large scale offensive tactics the enemy is prepared to employ.

Defensive counterair doctrine should concentrate on defending the prior-

ity targets of Frontal Aviation and must be pc.-pared to intercept

attacking aircraft at extremely low altitudes and high speeds.

4

I -



CHAPTER IV

1AUS OCIRIN., OR(,ANIATION. ANO MITHOW)D
OF CONTROL AND II|LGRATION

Introduction

Vast improvements in Soviet offensive tactical 
air capability

and the new Soviet offensive doctrine require a re.,ssessm,.ent of the

United )tates tactical air defenses, The United States, unlike many

other ctiuIltries, still maintains a distinct service separation in its

aritd forces between air-to-air defenders and surface-to-air defenders.

The former are in the Air Force, while the latter are a branch of the

Armly. The combining of these two separate defensive 
forces into an

integrated air defense system (IADS) 
is a complex process. Thus the

asessment of United States tactlcal air defev'o i:s a difficult task.

to assess the effectiveness of the 1ADS in counteriny the

tUhrva, LWe individual capabilities of each service's defensive system

must be examined. More importantly, however, the process by wbifch the

two services integrate their defensive weapons into the IA{S as a whole

is of even greater significance. This integration prtcess lies at the

cornerstone of the IADS effectiveness 
question. Individual weapon

perfomnance and service defensive interoperability 
are dependent on how

well this integration process works.

56
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Unfortunately, the large and separate service elements that

constitute the IADS make the integration processes complex and confus-

ing. Historical service parochialism and individual weapon development

have prevented smwoth integration. These and other- problems have also

contributed to doctrinal differences and procedural arguments between

the two services. In addition, IADS organizations have grown cumbersome

and overly centralized. The two services are beginning to solve many

integration problems, but implementing the solutions is difficult and

slow.

Ihe United States IADS is explained in this chapter and in

Chapter V with emphasis on integration processes and associated prob-

lems. Doctrine is discussed here from the viewpoints of both the Air

Force and the Army to illustrate how each service perceives the defen-

sive air battle and the role of integrated air defense (lAD). The

j development of the complex IADS organization and methods of employment

is a direct result of historical doctrinal dispute5 and controversial

atIreements between the services. These organizations and means of

employment are defined in detail to demonstrate conceptual operation of

the system. Actual equipment, weapons, and training are discussed i~i

the next chapter for the purpose of determining if conceptual system

design meets operational requirements.

Doctrine

Current joint doctrine for integration of air defense weapons

was developed in the late 1950s and early 1960s follow;ng the Key West
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and Newport conferences in which the Department of Defense classified

service roles and missions. One of the functions resulting from the

early conferences was that the Air Force would develop "doctrines,

procedures, and equipment for air defense from land areas." As a

result of Department of Defense Directive 5100.1 (31 December 1958) and

further guidance in Publication 2 by the Joint Chiefs of Staff in Novem-

De- 1959, the Army and Air Force Chiefs of Staff reached a controversial

agreenmnt. This so-called Decker/LeMay agreement was the basis for

Publication 8 by the Joint Chiefs of Staff in May 1964, Doctrine for Air

Defense From Overseas Land Areas.
2

Publication 8, which has not been amended or changed since 1964,

remains the cornerstone document upon which IAD doctrine is based. The

organization for joint air defense operations is doctrinally established

in this publication to provide for "centralized direction and maximum

3decentralized authority to engage hostile aircraft." The centralized

commander would normally be an Air Force commander. While this is

generally accepted in today's Army manuals, the Army opposed it at the

Department of Defense, Functions of the Department of Defen.e
and Its Major Components, DOD Dir 5100.1 (31 December' 195_, p. 12.

2 "Air Defense and Air Superiority," Draft Annex __ (n.p.,
n.d.), entire source. (USACGSC Library Doc. N-18090.3. This unpub-
lished draft of an 80-page staff study lists numerous Army arguments
against the Decker/LeMay agreements and the proposed Publication 8 by
the Joint Chiefs of Staff.)

3Department of Defense, Joint Chiefs of Staff, Doctrine for Air
Defense From Overseas Land Areas, JCS Pub 8 (May 1964), p. 9.
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time. 4 Publication 8 discusses the integration of air defense weapons

only briefly, and that is in Paragraph 305, "Effectiveness of Various

Air Defense Weapoo Systems," which reads:

The air defense commander must insure, through his organization

and application of appropriate procedures, that optimum 
effective-

ness is realized from each of the various air defense weapon systems

and t at no unnecessary restrictions are placed upon their 
employ-

ment.

Air Force Doctrine

Since the Air Force is given primary responsibility for the

formulation of air defense doctrine, an examination of 
its doctrine

regarding the IADS has considerable merit. Unfortunately, no single

Air Force doctrinal manual is specifically devoted to tactical air

defense. The Air Force interpretation of IAD can be examined only by

combining bits and pieces from a number of Air Force 
1- and 2-series

manuals. The most important Air Force manuals that deal with IAD

doctrine are:
1. Basic Doctrine, AFM 1-1, 15 January 1975.

2. Tactical Air Operations--Counterair, Close Air 
Support, and

Air Interdiction, AFM 2-1, 2 May 1969.

3. Tactical Air Force Operations--Tactical Air Control 
System

(TACS), AFM 2-7, 25 June 1973.

4. Tactical Air Operations--Airspace Control in 
the Combat

4 ,,Air Defense and Air Superiority," p. 3.

5Department of Defense, Joint Chiefs of Staff, p. 12.
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Art,,i, AIM ?-12, April 1973.

b. US Air -orce/US Ariiy Airspace Manaeplent in an Area of'

Operation, AFM 2-14, 1 November 1976.

Although the dates on nost of these manuals are relatively

recent, doctrine concerning air defense, sometimes referred to in the

Air Force as defensive counterair, has remained basically unchanged

since World War 11. The Air Force has consistently accorded top prior-

ity to offensive counterair, deep penetration, anti interdiction inis-

sions. Offensive air operations dominated tactical air forces through-

out the Korean and Vietnam wars. This offensive strategy has been

reflected not only in Air Force doctrinal evolution6 but also in air-

craft development. Air Force fighter aircraft design characteristics

stress long range, air-to-air refueling capability to extend range

further, sophisticated self-contained navigation equipment and penetra-

tion aids, and the ability to carry large weapon loads. Even the F-15,

the first Air Force fighter to be used exclusively for air-to-air combat

since the F-106, was originally designed as a multiptirpose fighter.

The wisdom of this historically offensive oriented tactical air

doctrine is being questioned by various elements of America's military

society and civilian institutions. For example, a recent news article

a cited a 1977 Brookings Institute study that urges a reorganization and

6Charles J. Brown and Johnnie R. Reeder, "The Development of
Counterair Doctrine" (Research Report No. 5858, Air War College, April
1976), entire report. (DDC Doc. AD B011161.)

<I _ _ __ _ _ __
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7
upgrading of America's tactical air defense posture in Europe. Two

recent war college studies further highlight the fact that the Air Force

has been remiss in defensive counterair doctrinal development. The

following excerpt zummarizes the concern:

The possibility that the USAF [U.S. Air Force] might have to
operate from airfields which enemy air power actually attacks is
glossed over in USAF basic and operational doctrines . ... There
seems to be sowe irrational expectation that all wars will be fought
from sanctuaried airfields.

. . . . . . . . ... . . . I .o ... . .. . . . . .o +

USAF doctrine should officially acknowledge the possibil-
ity of fighting a defensive air campaign, since that is a possible
situation faced in Europe.. 8

The author of the second study questioned the validity of a North Atlan-

tic Treaty Organization (NATO) offensive air strategy. He convincingly

concluded that it would be impossible to gain air superiority or to

conduct an effective interdiction campaign in a short, intensive

European conflict.
9

Despite these and other warnings, the preference for offensive

operations over defensive counterair continues to permeate current Air

Force doctrine. Basic Doctrine, a 1977 draft update of AFM 1-1, states

7Bernard Weinraub, "Air Attack 'Threat' to NATO: West Vulner-
able to Soviet Strike, Brookings Finds," Kansas City Times, 30 January
1978, p. 8A.

8 Claude C. Blanch, "Air Superiority Today and Tomorrow' (Report
No. 5847, Air War College, April 1976), pp. 21-22. (DOC Doc.
AD B011430L.)

9Ray G. Thompson, "An Alternative NATO Air Strategy of Defensive
Operations" (student paper, U.S. Army War College, 16 March 1972),
pp. 44-48,
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that offensive counterair operations "are the most effective means for

achieving air superiority and are essential to gaining air supremacy." 10

AFM 2-1 parallels this thinking by stating:

(U]ntil air supremacy is gained, the emphasis should be on
offensive counter air operations. Air defense, while vital to the
total counter air program, is a relatively inefficient means of
destroying enemy air potential and, by its very nature reacts onlywhen the enemy exercises initiative action. Offensive pressure must

be maintained so that the enemy is forced to withhold a si nificant
portion of his air potential for defense of his own area.)

While stressing the importance of offensive operations, AFM 2-1

only briefly discusses defensive counterair operations. It reemphasizes

the fact that the Air Force has the overall responsibility for integrat-

ing the theater air defenses by stating:

It is essential that a single Air Force commander be assigned
overall responsibility for gaining and maintaining air supremacy.
Friendly forces assist to the degree that their organic capabilities
and efforts can contribute to the success of the counter air task.
The AFCC [Air Force Component Commander) is normally designated Area
Air Defense Commander and Area Airspace Control Authority. As Area
Air Defense Connander his mission is to coordinate and integrat72 the
entire air defense effort within the joint force command. . . .

The nanual further establishes that the AFCC has the responsibility to

"insure that optimum effectiveness is realized from each of the various

air defense weapon systems" and to establish "air defense procedures and

rules of engagement."''
13

1 Department of the Air Force, United States Air Force Basic
Doctrine, AFM 1-1 (DRAFT) (20 May 1977), p. 21.

l1 Department of the Air Force, Tactical Air 0perations--Counter-
air, Close Air Support, and Air Interdiction, AFM 2-1 (2 May l969T7
p. 5-3 (hereinafter cited as -DAF, AFM 2-1).

12Ibid., p. 5-2. 13Ibid., pp. 5-2 & 5-4.
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Reflecting te designation of the AFCC as the Theater Air

Defense Co.;nander, Air Force doctrinal manuals continually stress the

need for centraized control of air defense weapons. AFM 2-1 explains

it this way:

* Effective air defense requires centralized control of air
defense weapons within an area of operations. Control agencies andIconivrnications-electronics facilities must provide the means for
integrating air defense actions with all other air operations.
Adequate early warning and defense in depth should be provided to
allow engagement by multiple weapon systems. Identification crite-
ria, weapon assiqnment procedures, and rules of engagement must be
Lniform arid the activities of strike and support aircraft myst be
i.oordinated with air and surface-to-air defense activities.'

4

Although the remaining 2-series manuals briefly discuss air

defense, their main thrust is an explanation of the intricate comand

and control relationships throughout the air defense and airspace man-

agement organization. These manuals are based on the premise that "air

defense and airspace control are interrelated and inseparable. Thus a

coordinated and integrated air defense and space control system under a

single authority is essential. 'l& This appears to be the basic ration-

ale for the overemphasis on centralized control throughout the IADS

organization.

Surprisingly, not one of the manuals under consideration here

discusses the basic issue of how an IADS is to operate. Such items as

L

D14 AF, AFM 2-1, p. 5-3.

15 Department of the Air Force/Department of the Army, US Air
Force/US Army Airspace Management in an Area of Operation, ANH 2-14/
rFM 100-42 (FNovember 1976), p. 1-1.
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1AU procedures, rules of engagement, airspace and geographical control

zones, target allocation, and assignment decisiorunaking are not even

discussed. In summary, Air Force doctrine manuals are historical copies

of past offensively oriented manuscripts and they lack the necessary

recognition of a changing balance of power. On the other hand and as

shown next, the Amy has attempted to update its air defense manuals

bdsed on the new threat.

Army DoctrineL

In 1976 the Army published the first of its new "how to fight"

doctrine manuals, FM 100-5. Since then, branches within the Amy have

published new "how to fight" manuals that include a new series of air

defense artillery (ADA) employment manuals. The manuals that concern

IADS doctrine are:

1. Opertions, FM 100-5, 1 July 1976.

2. U.S. Army Air Defensp Artillery Employment, FM 44-1,

26 March 1976.

3. U.S. Army Air Defense Artillery Employment: Chaparral/Vul-

can, FM 44-3, 30 September 1977.

4. U.S. Army Air Defense Artillery Employment: Redeye,

FM 44-23, 30 September 1977.

5. U.S. Arky Air Defense Artillery Employment: Hawk, FM 44-90,

30 November 1977.

FM 100-5, the fundamental Army doctrinal manual for operations,

lays the foundation for the Army's reliance on the "active defense" and

FM 100-5.. the fudaena Arydtia manual fr oprai ons,
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states that the "first battle of our next war could be its last bat-

tie." The Army is basing its doctrine on fighting outnunbered and

especting to win a short, intense defensive first battle with the enemy.

Throughout FM 100-5 ard as taught in the U.S. Army Comnant and General

Staff College, defensive action in a short, intense war will be the

primary method of operation for the Army. This defensive Army strategy

somewhat clashes with the offe'sively oriented Air Force doctrine

discussed earlier.

Even though the Air Force has been given overall responsibility

for integrating air defense, the Army ADA employment manuals address

more of the basic IAD doctrinal issues than do the Air Force manuals.

Although the Amy's general treatment of IAD doctrine is very thorough,

some major misconceptions relating to interceptor integration are quite

disturbing. To begin, FM 44-1 lists the four basic ADA employment

principles. These are weapon mass, weapon mix, mobility, and integra-

tion. In describing integration doctrine, the Army manual explains that

"air defense artillery weapons must be integrated into the force cor-

lmander's scheme of maneuver and also into the battle for air superior-

ity."1  How this integration takes place is further explained by list-

ing the family of weapons and how the weapons are to be used. For

16Department of the Army, Operations, FM 100-5 (1 July 1976),
p. 1-1.

17 Department of the Army, U.S. M Air Defense Artillery
E___lownt , FM 44-1 (26 March 1976-p. 5-3 thereinafter cited as DA,
FM 44-1).
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instance, short-range air defense (SHORAD) weapons are normally employed

in maneuver elements. Low-to-medium altitude air defensp (LOMAD) weap-

ons are deployed throughout the division and in the rear areas.

Manned fighter aircraft conplete the family. They seek to
strike eneny aircraft on the ground or to engage enemy aircraft
well-forward of the FEBA [forward edge of the battle area) to effect
maximum attrition and break up concentrated attack formations
befoM they reach elements of the Army in the field protected by

ADA.
References to Ibe large offensive counterair battle the Air

Force plans to fight are seen in the preceding excerpt on fighter

employment. Even in the new FM 44-1, the Army's concept of Air Force

participation in the air defense battle is that the interceptors be

assigned a mission "well-forward" of the FEBA. Unfortunately, "well-

forward" of the FEBA is probably the most dangerous and ineffective

place for interceptors to be assigned. Not only is the enemy's own ADA

most effective in this area, but lack of friendly ground-controlled

intercept (GCI) stations, exceF:ive fuel loads, external pod carriage of

electronic countermeasures (ECM), and difficult navigation beconm

compounding problems in this region.

Another doctrinal area of concern with FM 44-1 is its explana-

tion of the role of Air Force interceptors in the medium-to-high alti-

tude regime (see Fig. 8). As stated in the manual: "The long-range

Nike Hercules system, in conjunction with Air Force interceptors and the

Hawk missile system, is employed againsL the medium- and high-altitude

_ _ 18 _

DA, FM 44-1, p. 2-5.
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UFighter aircraft engagement zone IFEZ).
UHigh-missile engagement zone (HIMEZ).
ULow-missile engagement zone (LOMEZI.

I FEZ
.i -~mm rhx m

II ~ LOMEZT
iKU___ LU MP /0

I ~ / 35.000 FT

I -5.000 F
ILE ME

GEOEF A~rUDI SHWNARE EXMLSONLY.

Weapons engagement zones are defined by horimontal twundaries through the use of the
geographic reference (GEOREF) systemn and by altitude limits.

In this came, the LO)MEZ would have been established based on a
rnessage, such as;

*LOMEZ etablished GEOREF squares MG. MF. & ME. 0-35.000 feet MSL.
GEOREF squares KG. KF. KE. LG. LF & LE 0-5,000 feet MSL. (Horizontal
lirmits may also be defined by partial GEOR EF squares and/or by geographic

SOR::: epartmnt of the Army, U.S. LrlyAir Defense Artillery

En oment: Hawk, FM 44-90 (30 November 1977), p.5-13.

Fig. 8. Air Defense Weapons Engagement Zones (Vertical View)j



68

air threat. " 19  In a European scenario, the effect of medium altitude

employment. coupled with the "well-forward" strategy, places the manned

intercteptor in the worst possible location for intercepting the primary

enemy air threat, which will be low altitude aircraft. Enemy ADA is of

even further concern. Overlaying the engagement zone figure of FM 44-1

with the enemy ADA figure from FM 100-5 graphically displays the problem

for the interceptor pilot (see Fig. 9).

Despite these major misconceptions concerning interceptor

employment, the Army's remaining explanation of IAD employment doctrine

is very informative. Momentarily disregarding the location of the

emla(jemwent zones. Figures 8 and 9 show that the integrated air defense

doctrine of the United States as articulated by the Army is similar to

the Arab and Soviet "zonal control" (see pages 29-30 and 40-41). Fur-

ther evidence of this is found in FM 44-1, where it is explained that

segregation of air defense weapons is insured through airspace and

geographical separation. Weapons engagement zones, restricted areas,

and safe corridors are used to solve the fratricide problem. Simultane-

ous engagement by Hawk and interceptors is considered only under special

circumstances and highly controlled conditions.
20

The FM 44-1 discussion of "Hawk belts" and forward missile

intercept zones along the borders in Europe hint at the common usage of

this zonal control doctrine.2 1 This is in fact the case as a 1976 study

19 DA, FM 44-1, p. 5-5. 20DA, FM 44-1, pp. 6-2 & 6-3.

2DA, FM 44-1, p. 3-7.

.4
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SOURCES: Department of the Army, USAryAir Defense.Artillery
Employment: Hawk, FM 44-90 (30 November 1977), p. 5-13; Department of
the Army, Operaions, FM 100-5 (1 July 1976), p. 8-3, and Department of
the Army, U.S. Army Air Defense_ Arti Ilery Employment., FM 44-1 (25 March
1976), p. 6-3.

Fig. 9. Weapons Engagement Zone Problem for Interceptor Pilots
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of NATO tactical dir forces explains European IAD doctrine. According I

to the ttudy:

In 2ATAF [Allied Tactical Air Forces], fighters conduct a zonal
defense in the rear of the Hawk Belt, which lies 80 to 120 kilomi-
tkr% from the Demarcation Line (DL). .... Since preplanned effec-
tive Combat Air Patrol (CAP) positions are behind the Hawk/Nike
engagement zones considerable enemy penetration of the forward area
will occur before enemy aircraft are engaged by friendly defensive
flqVters and friendly air superiority will be non-existent in the
fortiard areas.

In 4ATAF fighters defend as far forward as possible to assist

the army and to protect key land and air facilities. This levies a
requirement to gail and maintain air superiority further forward,
consequently, 4ATAF air defense/CAP positions are closer to the DL
than similar positioning in the 2ATAF area. The 4ATAF Hawk sites
are also situated much closer to the DL and employ a nbile concept,
moKvin) to alternate sites during buildup/hostilities... 22

While the Army ADA doctrine manuals contain major misconceptions

in interceptor employment, their general explanation of IAD doctrine and

procedures is excellent. Unlike the Air Force manuals, the Army manuals

discuss the major considerations of IAD control--weapons engagement

zones, qeographical control, and other employment problems. Unfortu-

ntely, this unilateral state of doctrinal developient exists despite

direcLives by the Department of Defense and publications by the Joint

Chiefs of Staff that give IAD doctrine responsibility to the Air Force.

It appears that the Army, rather than ignoring the problem, has pru-

dently initiated some effort toward developing operational IAD doctrine

and the Air Force is reluctant or institutionally opposed to doing so.

"2 Steven L. Canby, "Tactical Ai,-power in Europe: Airing the

European View C')," Report No. TSC-PD-471-1 (Santa Monica, Calif.:
Technology Service Corporation; 19 July 1976), pp. 39-40.
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Organization and Lines of Control

and Communication

Since the Air Force and Army maintain separate but complementary

air defense weapon systems, constructing a simple command, control, and

3
communication (C ) )ADS organization chart is difficult. Often the case

is that the IADS conmand, control, and communication lines do not over-

lap. Terms such es "command less operational control" are comon

throughout the organization. As a result and in an attempt to simplify

the explanation of how the system works, this writer has concentrated on

a description of the impcrtant functional weapons control and communica-

tion lines throughout the IAD organization. This description focuses on

the positions that are responsible for developing and passing the IAD

battle plan, weapons rules of engagement, and target assignments. Also

explained are the lines of control and communication whereby target

information, weapon integration, and firing decisions are passed.

As a brief overview, the tactical air defense organization is

based on the doctrinal principle of centralized management and control

and decentralized execution. The AFCC, acting as the Area Air Defense

Commander, controls all air defense forces through an organization

called the Tactical Air Control System (TACS) (see Fig. 10). Through

I the tactical air control center (TACC), the AFCC permits decentralized

control of essential air missions to subordinate TACS elements. The

planning for the irtegration of air defense resources is accomplished in

the TACC however, the actual control of the air defense battle is

elegated to the control and reporting centers and posts (CRCs/CRPs).
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At the CRCs, AriLy ADA weapons are integrated into the system

through data link and communication lines to the Army Air Defense Corn-

~mand Posts (AADCPs) (see Fig. 11). An AADCP may be at various echelons

depending upon the scale of operations, but it would normally be either

at brigade or group level or at Hawk battalion level. The lines of

control are then decentralized down to individual Hawk batteries and

Chaparral/Vulcan (C/V) battalion AADCPs. Further lines of control and

coimunication exist between the C/V AADCPs and the C/V squad leader and

Redeye teams.

Through this extensive system the AFCC exercises centralized

operational control of all theater air defense weapons. He does this by

implementing rules of engagement and standard operating procedures.

This organization looks simple; however, many subtle and some not so 4

subtle problems are associated with it. The lines of control and commu-

nication are toc centralized and cumbersome to respond to the kind of

intense low altitude air battles that wE.c fought in the 1973 Middle

East War. Many of the important positions required for IAD planning and

control are never exercised. The effectiveness of SHORAD weapons is

reduced due to lengthy lines of communivation and lack of integration

with the Air Force and Hawk early warning radars. These and other

problems throughout the IADS organization are expanded upon in the

following discussion of the IADS organization from the AFCC down to the

Redeye team leader.

S-----I--i.- =-I--- - -Ii I I
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Air Force Component Commander

The centralized manaqement concept requires the AFCC to maintain

positive control over all Air Force and Army air defense weapons. He

does so by recommending an overall air defense battle plan to the Joint

Forces Commander (usually an Army commander). In the battle plan, the

AFCC recommends the apportionment of tactical air resources to be

devoted to air defense and the rules of engagement for air defense

weapons. The apportionment recommendation alone is an important deci-

sion. A recent study of a European scenario explained that a simple

10% change in tte apportionment of tactical air forces could lead to a

50% increase in the ground area lost by NATO forces. 2 3

Although the number of fighters apportioned to the air defense

forces is important, an even more important factor that affects the

outcome of the air defense battle could be the rules of engagement by

which execution of the battle is decentralized to subordinate elements

in the TACS. Terms such as "centralized control" and "decentralized

execution," "command less operational control," and "operational control

of weapons" are common throughout the IADS organization. These terms

make the actual weapons engagement control lines confusing to the opera-

24
tors. This confusion factor forces the AFCC to invoke rather strict

23E. Dews and others, "Tactical Airpower in a Mid-Seventies NATO
Defensive Contingency (NATO ALPHA) (U)" (Santa Monica, Calif.: RAND
Corp., October 1974), p. xii. (DDC Doc. AD1000156L.)

24Department of the Army, U.S. L Air Defense Artillery
Employment: Hawk, FM 44-90 (30 November 1977F. p. 5-20 (hereinafter
cited as DA, FM 44-90).

II
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and universal rules of engagement and weapons control status on all air

defense weapons, thereby grossly inhibiting their effectiveness.

Tactical Air Control Center

The air defense battle plan the AFCC proposes to the Joint Fc.ce

Commander is formulated by the AFCC staff in the TACC. AccordinC to

TACR 55-45, the individual who is actually responsible for developing

the daily apportionment recommendation that the AFCC briefs to the Joit t

Force Commander is the chief of the Fighter Planning Branch in the

Current Plans Division of the TACC.25

Also according to TACR 55-45, however, the key individual in the

TACC for the development of the IAD plan is the TACS Planning Officer.

The regulation states that this individual, who also works in the Cur-

rent Plans Division and is the chief of the Airspace Management Branch,

has the responsibility to:

Plan for the employment and integration of area air defense
weapons systems, including AWACS [airborne warning and control
system] and Other Service air defense weapons systems.

Develop policies and procedures for air defense operations.
Coordinate and promulgate rules of engagement, and employment
directives.

Advise the Chief, Fighter Planning Branch on the recommended
employment of fighter aircraft in the defensive counter air role.

I!

Department of the Air Force, Air Force Component Headquarters
and Tactical Air Control Center Operations, TACR 55-45 (7 February
975 7T..6-3 (hereinafter cited as DAF, TACR 55-45).
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Prepare briefing of proposed air g9ntrol procedures and air
defense employment plans as required.

In a search for lAD planning consi1kations, it appears that

simply contacting a TACC TACS Planning Officer would yield great

insights. In an attempt to do just that, however, it was discovered

that the TACS Planning Officer exists only on paper in the Tactical Air

Command (TAC). At the two garrison TACCs in the TAC (9th Air Force,

Shaw Air Force Base, and 12th Air Force, Bergstrom Air Force Base), only

about 10 of approximately 50 positions are permanently filled. The TACS

Planning Officer is not one of the garrison positions. In actual

deployment, this position would be manned by an Air Force major, senior

weapons controller (Air Force Specialty Code (AFSC) 1716/1744). Upon

arrival at the TACC as the TACS Planning Officer, he would presumably

begin the IAD planning. I most cases, however, the IAD planning would

have occurred prior to the major's arrival, because IAD procedures,

rules of engagement, weapons rnntrol status, and weapons engagement

zones appear in contingency or e3tercise operation plans and/or in sup-

porting operation orders (OPT&WApOrds). These plans are formulateA by

planning officers in the Readithss Command and in numbered air forces.

Althlwi, the regulation calls for the TACC planning division to

build the IA[S battle plan, in practice tka reaT IAZ planoters mme the

officers who dwemop the contingwary or exemcise GPI. rds_ For

example, the dmwl.ment nf the D plans f jewt e rmlses such as

26D AF, TACR 55-45, pp. 6-TI & 6-12.

A j
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Brave Shield and Bold Eagle are accomplished at the Plans Divisions of

the 9th and 12th Air Forces. Joint meetings are held with representa-

tives from the TACC, CP, Army ADA, and fighter wings in attendance.

Through these conferences, the plans officers develop and publish the

IADS procedures in exercise OPlans/OpOrds. Thus, the TACC/TACS Planning

Officer, who is rarely activated for exercises, has little to contribute

to IADS planning.27 As a result, he would be ill-prepared to manage the

complex IADS as directed by the regulation.

Control and Reporting Center

The rest of the IADS organization is relatively simple to recon-

struct, but it contains ambiguities that are simila - to those found in

the TACC. The overall responsibility for conducting the air defense

battle is delegated to the CRC (see Fig. 12). In the CRC the battle

commander (BC) retains ultimate responsibility for IAD employment. The

BC is normally the senior ranking Air Force controller (AFSC 1716/1744)

in the CRC. He coordinates and establishes operating procedures with

the Army Air Defense Artillery Liaison Officer (ADALO), the Weapons

Assignment Officer (WAD), and the Senior Director (SD) in the CRC for

allocation of targets to ADA and fighter forces. The ADALO and WAO

further coordinate with their respective weapons systems for final

firing orders. Like the TACC/TACS Planning Officer, the CRC/BC position

27TeIehn
Telephone conversations with TAC Plans, 9th and 12th Air

Forces TACC, 17-19 January 1978.
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low one tE?

Fig. 12. Control and Reporting Center Chain of Responsibility
fo r Air Defense Operations.
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is not manned in-garrison. Normally, the CRC Operations Officer or the

CRC Senior Director assumes CRC/BC duties in-garrison.
28

A rL Air Defense Artillery

For Air Force/Army air defense integration, the ADALO is the key

individual in the CRC. He coordinates and monitors CRC/AADCP functions

and relays IAD procedural changes down the Army ADA chain of control

(see Fig. 11, page 74). For the Hawk units, data link and/or manual

communication lines are used to exchange early warning information and

to designate target assignment. These lines of control terminate in the

Hawk battery control central (BCC), where the Tactical Control Officer

(TCO), nornally a lieutenant, executes the final firing order.

For the SHORAD units, lines of communication from the CRC/ADALO

are used only to pass changes to IAD procedures, such as rules of

engagement or weapons control status. Air Force early warning informa-

tion and data link are not no'-ally associated with SHORAD employment.

The ADALO relays changes to IAD procedures through the brigade/group or

Hawk AADCP where a Chaparral/Vulcan Air Defense Coordination Officer

(ADCO) is positioned. The ADCO -Tay also be located in the CRC/CRP when
29

coordination with a Hawk battalion is not possible. The IAD

28Department of the Air Force, Tactical Air Control System
(TACS): Surveillance and Control of Tactical Air Operation TACR 55-44
(20 March 1975), pp. 7-9.

29 Department of the Army, U.S. Army Air Defense Artillery
Enloyment: Chaparral/Vulcan, FM 44-3 (3q September 1977), pp. 5-6 &
5-7.



procedural changes are relayed in turn by the ADCO to the C/V AADCP and

by the C/V AADCP to the individual C/V squad leader/weapons commander

Redeye teams also receive these procedural changes throuqh the C/V

AADCP channels of control. These SHORAD lines of control and communica-

tion rely strictly on voice communication via FM radio nets that are

limited by line of sight, short range, and enemy jaming doctrine.

Until about 1973, SHORAD units were equipped with the ANGRC-5 (AM

receiver only), which provided a credible early warning integration.

These receivers, however, were deactivated in 1973, and, as of this

31
time, no suitable replacement has been found. As Air Force early

warning and target acquisition are not included in the SHORAD lines of

communication, these units use an Army organic forward area alerting

radar (FAAR)/target alert data display set (TADDS) system for this I
function (see Chapter V, pages 109-112).

In sumimary, the control and communication lines throughout the

entire IADS organization are complex and lengthy. For rapid target

acquisition and subsequent engagement, this highly centralized organiza-

tion is slow in responding. Important IAD positions of responsibility

iti the TACC and CRC are not normally manned, which means that

30Gordon M. Gershon, "Tactical Air Defense Evaluation Study

(TAD-E), Subtask 6--Analysis of SHORAD Weapon Systems: Command and
Control Alternatives (U)" (Menlo Park, Calif.: Stanford Research Insti-

tute, May 1974), p. 12. (DDC Doc. AD 530688L.)

3 lPersoysal interview with an Army SHORAD officer, 24 April 1978.
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operational trdining is questionable. In addition, because the SHORAD

units are not incorporated into the Air Force/Hawk early warning and

target assignment nets, strict SHORAD rules of engagement and weapons

control procedures are employed which restrict their effectiveness.

Methods of Control and Intenration

The method by which the AFCC insures safe integration of all air

defense weapons is through the establishment of air defense rules and

procedures. These rules and procedures allow for centralized control of

weapons and decentralized execution of the air batt~e. One of the

underlying purposes of these control methods, however, is to limit the

fratricide problem. All of the control rules and procedures limit the

use of air defense weapons in some way. Yet, because the weapons use

the same airspace and the problem of identification of friendly aircraft

is not solved at this point in time, strict engagement rules and

procedures are required,

The methods of control and integration can be placed into three

* broad categories that may be referred to as positive means, procedural

means, and airspace/geographical means. Included in these broad catego-

ries are the rules of engagements and air defense directives that delin-

, eate the circumstances by which a weapon may fire at an aircraft.

Positive Means

The engagement decision or target assignment for interceptor

aircraft and Hawk units is normally retained in the CRC/CRP. Weapons
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control remains highly centralized within the CRC/CRP, and individual

target assignments by weapon are normal procedure. According to

FM 44-90, however, the engagement decision may be decentralized to Hawk

units under special circumstances. The manual states:

The inability of higher echelons to detect aircraft attacking at low
altitudes will, in itself, normally be cause for the delegation of
authority for engagement of these targets to Hawk battalion, battery,
and/or platoon level during wartime. 32

This presupposed delegation of engagement authority is not considered a

normal mode of operation, yet it serves to illustrate the Army's reluc-

tance to accept centralized control of its resources.

Procedural Means

Procedural means for controlling weapon fires is accomplished by

using strict "hostile identification criteria." The rules of engagement

a P k contained in the OPl /rOpOrd will include the criteria by which hostile

aircraft are identified. These criteria apply to all air defense units.

Hostile targets may be identified by either electronic or visual means.

In the case of low-to-medium-altitude air defense (LOMAD) weapons (Hawk/

interceptor), identification normally is by electronic means. This

includes basing hostile declaration on identification, friend or foe

(radar) (IFF) response; target speed, heading, and location as deter-

mined by radar; and/or ECM emissions. Even these weapons, however, are

restricted from firing unless visual confirmation is received. SHORAD

32F 32DA, FM 44-90, o.5-10.
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hostile criteria are normally visual, for example, "aircraft attacking

friendly troops or a defended asset" and "aircraft having the markings

and/or configuration of an aircraft belonging to an enemy force. "

As SHORAD weapons are the most decentralized of all the air

defense weapons in the system, their engagements are even further

restricted through a procudure called "weapons control status.' The

weapons control categories are Wepons Free: fire at any aircraft not

positively identified friendly, Weapons Tight: fire only at positively

identified hostile aircraft according to hostile criteria, and Weapons

Hold: do not fire except in self-defense.3

Normally, SHORAD units are restricted to weapons tight status.

Also, because of the long and relatively insecure lines of control

between th3 CRC and SHORAD units, all SHORAD weapons in an area of

35operation operate under the same weapons control status. This highly
centralized and restrictive procedure is a disturbing and controversial

subject to many ADA officers. Due to the requirement for enemy visual

identification in a weapons tight status and given the target speeds

versus the small engagement envelopes of SHORAD systems, effective

utilization of the SHORAD weapons in this restrictive environment is

ouestionable. A more effective system would be to selectively place

DA, FM 44-1, p. 6-1. 3DA, FM 44-1, p. 6-2.

35 Departernt of the Air Force, Director of Operational Plans,
Ninth Air Force (TAC), "AFFOR/OPP-AIR/EXORD 702" (Shaw Air Force Base,
S. C., 12 August 1977), p. C-17-B-1.
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SHORAD units in weapons free status based on location, time, and other

decentralized control procedures. This problem of integrating the

manually operated SIIORAO weapons into the highly centralized electronic

[AO structure is a continuing concern for the Army, 36

Another procedural means of weapons control is the usage of

"firing conmands" as published in the rules of engaqeitent. H igher

echelons use these firing conmmands to further control weapons engage-

ments when they are decentralized. Typical firing conmand orders are

Hold Fire: destroy missile in-flight, cease tracking, do not fire;

Cease Fire: allow launched missile to impact, do not fire but continue

to track- and Cease Engagement: allow missile to ina)act. cease track-

ing, engage new target.3
7

r_ a Means

The major integration method that prevents ground weapons from

shooting down friendly aircraft is the employment of airspace and geo-

graphical control zones. The airspace restriction problems (see

pages 65-70) were raised in discussing the doctrinal issues concerning

the "weapons engagement zones." Similar altitude and zonal restrictions

to friendly fighter operations exist in the formation of safe passage

corridors, restricted and hostile fire areas,

36Alex Dumbrique, "The Need for Adequate Division Air Defense
Comnand and Control," Air Defense Magzine, October-Decenier 1976,
pp. 18-21.

37DA, Fi 44-90, p. 5-12.
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Safv passaqe corridors exist for friendly aircraft returninog

fmoii enenLy territory. These corridors are based on arrival time, alti-

38J
tude, and heading. These criteria are difficult to coordinate in a

large scale exercise, and positive radar control is nst often requi'ed.

Thus, returiiing airc'cft are forced WU fly at higher altitudes than

tactically necessary so they can be identified as friendly.

FM 44-90 (Hawk employment) lists exanples of safe passage corri-

dors as 8,000 to 10,000 feet arid 16,000 to 18,600 feet, with aircraft

speed at 350 knots. These examples of altitude and airspeed restric-

tions for fighter operations are grossly unrealistic. Aircraft survival

while crossing the FERA requires that pilots be allowed to operate as

low and as fast ds possible. Procedures calling for aircraft climbs for

identification purposes when approaching the FEBA are unrealistic and

are often intentionally violated by interdiction pilots.4 0 Restricted

and hostile fire areas impose similar operational restrictions on

friendly aircraft while denyitg vast geographical are-is to interceptors.

This is done to allow "Hawk and other ALA units maximum freedom of

action in an area whete the enemy has air sk-epriority.'" 4 1

38DA, rM 44-90, p. 5-14. 39 DA, FM 44-90, p. 5-14.

40 For an excellent discussion of this problem in the European

IADS, see. Department of the Air Force/CINCUSAFE/DO&I, SaL y Control
(U) (June 1976), pp. 1-82.

4DA, FM 44-90, p. 5-15.
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Conclus ions

The United States IAD emp~loyment concept is simnilar to the

concept Egypt used in the 1973 war and the Soviets' "zor.al" control.

Under current IADS doctrine, weaoos engagemecnt zones separate aircraft

and ground air defense systems. Simultaneous weapons engagements rarely

occur.

Even thugh the Air Force is given overall responsibility for

IAD doctrinal developmrent, the Army ADA doctrine manuals are mtore cur-

rent and contain the most complete explaration of the lAD structure and

procedures, Air Force doctrine manuals, althouq~h recently updated, do

not address 1AD doctrine vis- t-vis changjing balances of power, U.S. Ar-my

defensive doctrine, or short and intense warfare. Although the new Amiy

ADA manuals are far superior to the Air Force manuals, some outdated

concepts do exist in~ Army IAf. doctrine concerningj employment of inter-

ceptors and passage of friendly interdtiction aircraft.

Organization of the IADS is based on the doctrine of centralized

control and decentralized execution and is extremel~y complex and occa-

sionally dysfunctional. The doctrinial concept of "decentralized author-

ity" for engagement is a misnomer. The entire lADS organization is

hlily centralized, with uniform rules of engagement, standard operating

procedures, and CRC engagerner~t control. &miy of the important IAD

planning positions are unmnannied except in wartime. This makes realistic

tr.iining, conceptual experimen~tation, and eciployment evaluation diffi-

cult to impossible.
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Methods of control and integration of the IADS are designed to

allow the AFCC and the CRC to maintain operational control of all air

defense weapons. These control methods are simultaneously restrictive

to both Air Force and Army air defense weapons. Weapcns engagement

zones, "Hawk Belts," and safe passage corridors are currently used to

solve the fratricide problem. These control methods require a very

sophisticated centralized organization to maintain conmand of the

defensive battle.

This air defense system and its integration process are

extremely complex. It is difficult to comprehend how it operates at

best in peacetime. Given wartie problems of equipment outages, enemy

jamming, and battlefield confusion, the credibility of the IADS is

questionable.



CHAPTER V

IADS: EQUIPMNT, WEAPONS, A'D TRAINING

If we are going to train like we're glIng to fight, and we are,
this means working closely with the Army.'

General Robert J. [ixon, Conander
Tactical Air Conynand, USAF

Introduction

The doctrine, organizatian, and rthods of control and i ntegra-

tion for the integrated air defense system (lADS) were presented in

Chapter IV to demonstrate its conceptual operation. Equipment, weapons,

and training procedures for the IADS are examined in this chapter to

determine whether present capabilities oatch conceptual design. One of

the primary concepts for integration of air defense weapons was found to

be the principle of centralized coftivi and control. One reaso for

centralization is the inherent limitation of air defense weapon opera-

tors to separate friendly and evemy targets. The centralized control

agencies have been given this responsibility, and the design of IADS

equipment and weapons reflects this centralization principle.

Current equipment and weapons used in this integration prncess

are presented in this chapter. Only the major components are discussed

"Dual Challenges Confrent TAC," Aviation Week & Space Technol-
ok, 6 February 1978, p. 50.

89
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ever though many ancillary support items are necessary to conplement the

njor components. The discussion of the 1ADS equipment concentrates

on the command and contrcl items needed for the maiiagaeint of the cen-

tralized int.gration network. Then, the entire list of lADS weapons is

briefly explained to give the reader an appreciation for their capabili-

tiei and limitations. This review of the IADS hardware demonstrates the

difficulties in effecting operational integration.

As the current United States !ADS has never been employed in

combat, assessment of its integration effectiveness .an be measured only

by current joint training exercises. Unfortunately, the entire LADS as

envisioned by the doctrine iwna ls i , rarely employed, even in joint

exercises. Joint exercises, however, do provide insights into the

problems of integration and IADS training. Some inherent integration

deficiencies noted in previous chapters are reflected in the training

problems discussed in the final section of this chapter.

Corr iand and Control E uitp nt

The lADS equipment list is extensive. Included in the list are

numerous support facilities, vehicles, ond conunication equipment. For

brevity and simplification, however, the discussion concerns only the

major items required for integration purposes. Order of presentation

parallels the organizational lines of control from the top down (see

Fig. 11, page 74). Major command and control facilities such as the

tactical air control center (TACC), control and reporting centeric3ntrol

and reporting post (CRC/CRP), Hawk Arnay Air Defense Coiiinand Post AADCP),

A
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etc., are shown, with elnphasis on intzgration capabilities and limita-

tions.

Tactical Air Control Center

The first major IADS ccoumwmnd and control item is the TACC Opera-

tions Central AN/TSQ-92 (see Figs. 13, 14, and 15). This unit provides

the Air Force Component Commander a facility for cuntrol of the entire

air effort. The major limitation of the AN/TSQ-92 is that all ranage-

ment information must be manuaily prucesseed on plotting boards within

the unit. A recent article explained that "with the existing system,

the time required to update and display -he air situation can require

10 min. or longer." This is one reason the air defense battle is

delegated to the CRC. Another limitation is that the AN/TSQ-92 is

relatively insecure to enewmy air attack when it is deployed, and conse-

quently it must be placed well to th' rear for self-protection. The

system is portable and modul., in design, which allolws it to support an

oper.tion that has 3 to 24 tactical figh-er quadrons. 3

Control and iR tin Center/
Control and Reporting Post

The next major pie'e of equiputent in thL- IADS organization is

the CRC/CRP Operatioa Centers AN/TSQ-91 (see Figs. 16 and 17). Like the

2 "Battle Assessment Techniques Pressed," Aviation Week & Space
Technolo, 6 February 1978, p. 243.

3Department of the Air Force, Tactical Air Comand, Tactical Air
Cuntrol System Equipment, TACP 55-43 (Lan ,ey, Va., .8 September 1973),
pp. 4-43 throug;i 4-49 (hereinafter cited as DAF, TAC, TACP ,S-43).

JI
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Fig. 16. CRC/CRP Operations Central AN/TSQ-91 (V)
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TACC, the AN/TSQ-9! i% mobile and modular in design f.-., vrihl. de oloy-

ment configurations. Its major feature is a data processing module that

contain; the H1-4118 Computer. With this module, the CRC has the cApo-

bility to operate both manually and in computer-assisted operations. In

the computer-assisted mode, the HM-4118 "processes surveillance, corn-

putes weapons data and generates console displays.'"4  Like the TACC, the

CRC presents a rather large static target to enemy action. For this

reason, CRCs are deployed in rear areas and are linked to a network of

forward air control posts (FACPs) thet function as low altitude radar

gap fillers. The FAC' consist of an AN/ITSQ-61 Operations Central.

which is a two-sco.ed van connected to either a TPS-44 or a TPS-43 radar

(see Fig. 18). The FACPs are far more mobile than the CRCs/CRPs.

Communication between the FACP, CRP. and CRC is provided thrcugh two-way

voice, digital data, and teletype nets.5

Air Force Early Warning

Ground Radar

The primary radar currently employed by the Tactical Air Control

System (TACS) is the AN/TPS-43 E Radar Set (see Fig. 19). It is a

mobile ground radar designed for simultaneous long range search and

height finding. It has the capability to interface with the CRC, the

CRP, and the FACP operation centers. Its range capability is listed as

4DAF, TAC, TACP 55-43, p. 4-30,

5Ar, TAC, TACP 55-43, pp. 4-26 through 4-28,
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200 nautical miles with a height finding capacity of '5,000 feet.

Minimum altitude coverage is classified, but, due to ground clutter and

line of sight limitations, the effective low altitude (below 1,000 feet)

is limited.6 A recent modification includes a moving target indicatr

,. 7
function on the radar that reduces most of the ground clutter problem.

SOURCE: Department of the Air Force, Tactical Air Com-
mand, Tactical Air Control System Equipment, TACP 55-43
(Langley, Va., 28 September 1973), p. 4-3.

Fig. 19. AN/TPS-43E Radar Set

DAF, TAC, TACP 55-43, p. 4-3.

7Department of the .Air Force, 727th Tactical Control Squadron
(TAC), "After Action R!port of Detachment 1, 727 Tactical Contro' Sq for
Red Flag 78 1-2 (U)," Prepared by James E. S. Burns (bergstrom Air Force

Base, Tex., 10 January 1978), p. B-l (hereinafter cited as DAF,
727th Tac Con Sq (TAC)).

3
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Airborne Warning and
Control System

The airborne warning and control system (AWACS) (see Fig. 20)

program is now in the initial training phase prior to operational

deployment. The AWACS offers the IADS a capability for low altitude

target detection never before possible.

. . . As an air defense system, it will detect, identify and
track low-flying enemy aircraft and guide friendly interceptors
ageinst the intruders. From an altitude of 30,000 ft, the E-3A
(AWACS) can detect low flying aircraft out to the radar horizon at a
range of 245 mi.

8

SOURCE: "A Major Command Tactical Air Command,"
Air Force Magazine. May 1977, p. 82.

Fig. 20. E-3A Airborne Warning and Control System

As the AWACS has not yet been operationally deployed, how it

will integrate into the IAUS picture remains to be demonstrated.

Whether the AWACS will operate as simply a long-range radar platform :r

will replace the CRCs in air battle management has not been definitely

8Benjamin M. Elson, "TAC Readies for Deployment of E-3A," Avia-
tion Week & space Technology, 6 February 1978, p. 106.

-T :_.. e . . -ee ~ - - .. . . . . . :. .'. ... ... - :o .4-.
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determined. Certainly the _WACS has capabilities far beyond the radar

early warning role normally associated with its mission. These employ-

ment issues, together with various software and hardware modifications,

are yet to be resolved.

Air Defense
Command Post

The next facility in the organizational chain of control is the

Army Air Defense Command Post. This is the headquarters to whi:h the

Air Defense Artillery Liaison Officer (ADALO) must communicate to inte-

grate Any/Air Force weapons. In the past, all coordination between the

CRC and the AADCP was via voice communication and manual plotting. This

was time-consuming and ineffective. With the recent operational deploy-

,mnt ot the ANI/TSQ-73 Missile Minder (see Fig. 21), the Army now has the

capability for complete two-way automatic data link between the CRC and

the AADCP. This capability allows the Army to pass near-real-time early

warning information to the CRC from Hawk radars and also to receive Air

Force target information from the TPS-43s or AWACS. With or without the

ANITSQ-73. the configuration of the AADCP must remain mobile and flexi-

ble to meet requirements uf the air defense situation. Any suitable

shelter (building, tent, or vehicle) may be used (see Fig. 22).9

9 Department of the Army, U.S. L Air Defense Artillery_ ._ly-

ment: Hawk, FM 44-90 (30 November 1977), pp. B-2 & 8-3 (hereinafter

cited as DA, FM 44-90); and Department of the Army, U.S. Army Air

Defense School, Air Defense Artillery Reference Handbook (1977), pp. 5-3
& 5-4 (hereinafter cited as DA, USAADS).
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-4 4

Fig. 21. Missile Minder (AN/TSQ-73)

Fig. 22. Army Air Defense
Commnand Post in Truck (tKanual

V SOURCE: Department of the Army. U.S. Army Air Defense School,
Air Defense Artil Reference Handbook (1977), p. 5-3 (Fig. 21)
& p. 16-16 (lg2)
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Ar,|y Hawk Fquipmient

For Hawk emplcyment, the CRC/ADALO passes tarqet as'-iqnments

throuh the AADCP to the Hawk air defense battalion operations center

(I1OC). The BOC normally consists of thr,,e basic cowi)onents: the

AN/TSQ-73, d backup manual fire control element, and an operations and

intelligence element. The fire control element, located in an expand-

able van, is responsible for the conduct of the air battle for the Hawk

battalion (see Fig. 23).10  As seen in Figure 23 and as described in

Chapter IV (page 80), the Chaparral/Vulcan (C/V) Air Defense coordina-

tion officer (ADCO) is located in this van. His main purpose is to keep

the C/V AADCP advised of the current weapons status and procedural

changes, but he can also pass target information to the C/V AADCP from

early warning and tactical action boards in the BOC (see Fig. 24). This

target information, however, is plotted manually in World Geographic

Reference System (GEOREF) grid coordinates that must be converted to

universal transverse mercator grid coordinates, the coordinates short-

range air defense (SHORAD) units use. By the tin high speed tracks

could be passed from these boards to the C/V AADCP and received by the

C/V fire units, the inforiation would probably be too dated to be

useful.

Another limitation of the BOC for effective integration becween

Army and Air Force con4)onei,.ts is the lack of UIiF capability in the BOC.iiS
10DA, FM 44-90, pp. B-1 through B-Ii.

I_____ I_ _ I__ _ _ __ _ _ _ I _I__I. .._-__.._I_..._" I_' --
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URC Department of the Armny. U.S
Air Defense Ariler Employmnt: Hawk,
FM444-90 (30 Novembe- 1977), p. B-4.

Fig. 23. Hawk Battalion Operations Center

I
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1he Ail/VRC-46/47 and the AN/GRC-106 give the Hawk units only AM/VHF/FM

and high frequency single side band (HFSSB) capabilities. The CRC, on

the other hand, conducts all ground-to-air coordination with intercep-

tors using UHF communication. Without UHF capability in the Hawk sys-

tern, there can be no interchange of information between interceptors and

surface-to-air units without going first through the CRC. This fact

alone makes autonoiwus operations (operations without CRC control) by

either Hawk or interceptors extremely difficult. In contrast, when

simulating Soviet IADS in Red Flag exercises ard Tactical Fighter Weap-

ons Center tests, Red Force interceptors flying autonomous combat air

pitrols would oftentimes "listen in" on simulated surface to air missile

(SAM) UHF early warning nets and exchange target information. This

tactic proved extremely successful for both interceptor pilots and SAM
11

operators. These types of integration, however, cannot be practiced

in United States IADS employment, because the UHF equipment is not

operationally available to Hawk and SHORAD units.

This lack of interceptor/Hawk integration capability is unfortu-

nate, for Hawk units possess slqnificant organic target early warning

and acquisition equipment. The information received from this equipment

is first displayed in the Hawk battery control central (BCC) or in the

platoon command post (PCP) (see Fig. 25). The BCC is the location for

11Personal experience by this writer, who participated in Red
Flag exercises and Tactical Fighter Weapons Center tests during the
period 1973-1977.
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TI

SOURCE: Department of the Army, U.S. Acrn Air Defense Artillery
Employment: Hawk, FM 44-90 (30 November 1977), p. 4-2.

Fig. 25. Battery Control Central (BCC) and
Platoon Command Post (PCP).

the Tactical Control Officer, a lieutenant who executes the fire order.

A pulse acquisitio-' radar (PAR) and a continuous wave acquisition radar

(CleAR) (see Fig. 26) feed early warning target information to the BCC.

SOURCE: Cepartment of the
Army, U.S. Arn Air Defense
Artill Eiilolen: Hawk,
FM 44-90 (30 November 1977),

Fig. 26. Hawk Radars
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The PAR can detect tarqets at low and medium altitudes in excess of

IOU k i t ite r-. The. CWAR. using doppler principles., can detect very lowv

targets in excess of 60 kilometers. For target tracking, a separate

high power illuminator radar (IIPIR) is used. The HIPIR also operates

or doppler principles and can track targets in excess of 100 kilometers.

The ranges mentioned are approximations and do not account for line of

sight and electronic countermeasures limitations. Due to terrain fea-

tures, low-altitude eneny detection ranges could be red,ed to approxi-

mately 23 kilometers.

Target information received by organic Hawk rada-s is displayed

on radar scopes in the BCC or the PCP. It is then data-linked to the

Hawk BOC. Without the TSQ-73 equipment, target information would termi-

nate at the BOC and would then have to be manually relayed through an

AADCP to the CRC for plotting and updating. With the deployment of the

TSQ-73, this information is automatically relayed into the CRC.1?

Short-Range Air Defense
Control E£cuipment

The C/V units are controlled from the tactical operations center

(TOC), which is collocated with the C/V battalion commnand post. There

is no standard layout for the TOC; its layout depends upon unit needs

and the comnrnder's desires. Figure 27 shows a typical TOC layout. The

C/V squads and Redeye section leaders are required to maintain

12DA, FM 44-90, pp. 4-2 through 4-9.
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(uiI4IuuIjItjtiOj links mith the TOC to ob~tain changjes in air defense rules.

procedures, weapons control status, and early warning inforntation. 1

. ... ... ... .. ... ... ... ... ... Q7 ....... .......... .

&AWE*%&

M MI" VAtd CARGMUK ,0 '

1=44

1k%

SOURCE: Department of the Army. U.S. Air Defense Arti)M
Em~p oment: Chaprra!/Vulcai, FM 44-3 (30 Sepitember 1977), P. 1-2.

Fig. 27. Chaparral /Vulcan Battalion Tactical Operations Center

Unfortunately, the C/V TOC and SHORAD units do not ha-'je the

capability to receive long range early warning information from Hawk or

Air Force radars. The SHORAD units are solely dependent on visual means

1Department of the Army, U.S. Arm Air Defense Artillery
Employme!nt: Chaparral/Vulcan, F; 44-3 (30 September 1977), --p. 1-1
through I-5 (hereinafter cited as DA, FMt 44-3).



or, the for-ward Airea Alerting radar (FAAR) sy;tem AN/MPQ-49 (see rig. 6).

SOUR~CE: nepartment of the Army, U.S. Army Air Defense School, Air
Defense Artil lery Refevence Handbook (197;,), p. 6-3.

Fig. 28. orward Area Alerting kadar

The FAAR is a lightweight, short range, mobile radar set that is capable

o$ cetecting targets out tn 20 kilonxeters. The FAAR displays target

informaation on a grid system on the target alert data display set

(TADOS) that is carried by each C/V squad and each Redeye team (see

Fig. 29). Target information is relayed to the TAnDS via FM radio

14frequency data link. This target informiation cannot be pasied back up

14DA, 1SAADS, pp. 6-3 A 6-4.
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th. chain of control (i.e. Hawk or Air Force) for ir.tpqrltion into th r]

dir defense system. Thus the SHORAD units are basically "on their own"

as far as early warning and target information are concerned.

Weapons

Air defense weapons form the final link in the integrated

system. Both the Air Force and the Army are in the midst of a moderni-

zation program. Vast improvements in air defense capabilities are being

incorporated into the IADS, with weapon systems such as the F-15, F-16.

Patriot, Roland, and Stinger. It must be reembered, however, that the

optimistic capabilities of these weapons are limited to a large extent

by the organizational control placed on their employment due to the

integration problems discussed earlier. These new systems and current

1ADS weapons (the F-4E, Nike-Hercules, I-Hawk, Chaparral, Vulcan, and

Redeye)must be effectively integrated with existing doctrine.

F-15 E e

The F-15 Eagle (see Fig. 30) is becoming the primary Air Force

contribution to the IADS weapons family. As a single inission air supe-

riority fighter, its most important improvement over older aircraft is

SOURCE: S. H. H. Young, "Gallery
of USAF Weapons," Air Force Magazine,

i i1 Fig. 30. F-1S Eagle
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its ability to detect high-speed, low-altitude targets with its pulse-

doppler radar. Four radar-guided. long-range (28 miles) AIM-7F Sparrow

Oi.iJih-; (see Fiq. 31) are carried externully on the F-15. In addition,

four s'hort-rantle ( two lii 1es )m , nklnelverable, infrared-guided AI M-0J/L

Sidewinder missiles (see Fig. 32) are also carried. The F-15 also has

an internally mounted 2Om Gatling gun for close-in aerial combat.
1 5

The major limitations to the F-15 are its high unit cost and the

small numbers being purchased (729). Despite its advance notices as a

techaical panacea for future aerial combat, a recent joint test to

evaluate air combat verified the fact "that superior numbers generally

are an advantage in a free-wheeling aerial engagement." 16  In this test

the F-15 only generated an average kill ratio of 2:1 over a less sophis-

ti'cated Soviet threat presumed for tne 1980s. Thus, while the F-15 is a

mnajor improvement in air superiority capability, additional forces will

be required to counter numerically superio - forces.

F-4E Phantori II

The F-4E Phantom II (see Fig. 33) remains the workhorse of the

U.S. Air Force's tactical inventoty. As the "swing-force" (multirole)

aircraft of tactical air forces, it is capable of performing air superi-

ority, close air support, and interdiction missions. Although the F-4

S. H. H. Young, "'Gallery of USAF Weapons," Air Force Magazine,

May 1977, pp. 118 & 127-28.

16Donald E. Fink, "Flight Tests Confirm New Missiles Need,"
Aviation Week & Space Technolopy, 6 February 1978, p. 89.
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Fig. 31. A114-7F Sparrow

Fig. 32. AIM-gJ Sidewinder

Fig. 33. F-4E Phantom II

SOURCE: S. H. H. Young, "Gallery of USAF Weapons," Air Force Maga-

zine, p. 127 (Fig. 31), p. 12B (Fig. 32), & p. 117 (Fig. 33).
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does not posses, the radar ind perfoi'nance capability of the - due

to the nuiabers deployed and weapons carriage (4 Sparrows, 4 Sidewinders,

and a 20rmn gun), the F-4E represents a potent weapon in the IADS

arsenal.

F-16

In the near future, the F-16 (see Fig. 34) will replace the F-4

as the swing-force fighter of tactical air forces. Its primary mission

will be air-to-ground; however, like the F-4E, the F-16 can perform in a

secondaryj air-to-air role. The mzjor limitation to its replacing the

F-4E in the air superiority role is its lack of a long ranqe missile

capability. Current production mode's carry only two Sidewinder mis-

siles with a range of two miles and a 20am gun. This limits the F-16 to

primarily visual short-range engagements. 18

SOURCE: S. H. H. Young, "Gallery
of USAF Weapcns," Air Force Magazine .,
p. V18.

Fig. 34. F-16

I
Ni ke-Hercules

The Army's ,3lke-Hercules system (see Fig. 35) is a long-range,

high-altitude radar-guided surface-to-&ir missile system. It is a

semipermanent strategic defense rystem that is capable of engagement

17Young, p. 117. 18Young, p. 118.



PfttMARV TAR07 LINg

LOPAN mov ANTIMMA & MAST GROf

SIAVY oTIrO R

1S*MAR 04.00 ~4

POWIN LIMIT

LAUNC~HING ARIA I

SOURCE: Department of the Arnty, U.S. Army Air Defense S&0o,01

Air Defense ALtIj1~lea Reference Handbook (1977), P. 3-6.
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ranqes from 75 to 100 miles and altitudes of 150,000 feet. It can carry

ilh.r d cotivnFtional or nucleAr warhead and can also he employed effec-

tiviOy in a %urtice-to-surtace ntission.

Imiproved Hawk (1 -Hav-k)

The I-Hawk (see Fig. 36) is the mainstay of the Amy's present

air defense artillery inventory. It is a medium range, low-to-medium

alttude, radar-guided missile system. The altitude capability of the

I-Hawk ranges from 100 meters to 40,000 meters. The system is rela-

tively mubile since all of its major comporents ere trailer mounted and

ait- prtable. The .%awk systemt is presently the Am,y's only operational

loW-ltitude air defense wcapon that utilizes radar guidance for all-

weather intercept capability.

The Chaparral (sea Fig. 37) is a highly nbile surface-to-air

missile sys'em designee against the low-altitude Lhreat. Simply stated,

the Chaparal is a tracked vwhicle with four Sidewindar missile launch-

ing stationn,. It can carry up t-o 12 missiles. The nwjor limitation to

the CUiparral, as with other SHORAD veapons, is that it is strictly a

visual detection system. It has no radar for search ow track znd it

nust rely on he FAAR system, dWsctssed e:rlier, for early war,ing.

sarget acquisitior and identification are accomplished visually, and

19OA, USAADS, pp. 3-3 through 3-6.

4



SOURCE: WilIf red L. Ebel,
Japan's Developing Army,"
iitary Review, April 1978,

p. 31.

Fig. 36. I-Hawk

SOURE: Dpartent f tIArmy U.. Ary Ar DeenI
Artiler E~pq ~ent Chpa4

Fig.37.Chaparral
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infrared heat sources guide the missile. The Chaparral cannot be fired

~Wilo , i i%, onl the, nIIv .2

Vi1 Ian

Ihe Vulcan (see Fig. 3) is the Ary's priwary antiaircraft

gun system. Simpiy, it is a self-propelled tracked vehicle with a 20am

Gatling gun moiunted on its chassis. The Vulcan, like the Chaparral,

does not have a target acquisition radar associated with its gun. All

tracking is accomplished manually by using visual acquisition and iden-

tification. The Vulcan does possess a range-only radar, but it provides

only lead information for the fire control system.
2 1

Pedeye

The last of the current SHORAD systems, in addition to the

Chaparral and Vulcan, is the Redeye (see Fig. 39), a man-portable mis-

sile system. The Redeye is a shoulder-fired, heat seeking missile that

is designed to caunter low-a'titude aircraft and helicopters. It ha: an

effective range of about 3 kilometers. The Redeye is primarily a tail-

chase type weapon. Like the other SHORAD weapon operators, the Redeye

operator must visually acquire and identify the target. 2 2

"atriot

As stated previously, the Army, like the Air Force, is in the

20DA, FM 44-3, p, 4-3. 21DA, FM 44-3, pp. 4-3 & 4-4.

2-DA, FM 44-3, pp. 4-5 & 4-6.

~ I
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Fig. 38. Vul can

TUBE

Fig. 39. Redeye

SOURCE: Department of the Army, U.S. Army Air Defense School, Air

Defense Artillery Reference Handbook (1977), p. 2-2 (Fig. 38) & p. 3-3

(Fig. 39).
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midst of a massive modernization effort to replace air defense weapons

with newer systems. These weapon s stems, called the Patriot, Roland.

and Stinger, will become operational in the late 1970s and early 1980s.

The Patriot (see Fi . 40) is the forest of the new systems and is just

ncw i-omrpleting 1:inal developwental testing.

Enggirne-t Control Stion Radar Set Launching Statton

SOURCE: Department of the Army, U.S. Army Air Defense School. Air
Defense Artillery Reference Hindbook (1977), p. 7-4.

Fig. 40. Patriot Missile System

When o,)erational, the Patriot will be the replacement for the

Nike-Hercules and the Hawk systems. Advance notices on the Patriot are

in nressive. It has a single phased array radar that performs the simul-

taneous functions of search, detect, identify, and track, The weapon

system can simultaneously handle monre than 50 targets and a total of

8 missiles, including 3 in the terminal mode. The Army places high

hopes for the Patriot as the "cornerstone of the mid-1980 family of air
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Rol and II

r-a r1 acewoe tt c) - the 1-haparral , the ryhas adopted a

irnited itates verSion of the French/Germian Roland 11 (see Fig. 4,'j

7~iIIItFkik -r -

SOURCE: "Roland Weapon System Rea:ches Production
Stage," Military Review, March 1978, p. 101,

Fig. 41. Roland II

short-range, all-weather air defense systema. The Roland missile can be

either radar or optically guided 1.o its target and it has a range of

8 kilormetc-s. The fire unit, i.ounted on a tracked vehicle, contains a

seairch radar that cai. identify friend or foe, a tracking radAr, an

23DA USAADS, pp. 7-3 & 7-4.
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ontical si.St. t.ai aute.-atic relo.:.ding laun,:hers, r.d two missile maga-

zines, eacn c' which holds four misSilFs.*- With the introduction of

the Roland II and its self-contained search/track radars into the Inven-

tory, centrali:ed integration ot air defense weapcns will beco.. even

more comnlex.

Stinger

The Stinger (see Fig. 42) is a man-portable air defense missile

SOURCE: Department of the Army, U.S. Arnm Air Defense
f.chcol , Air DNfense Artillery Reference Handbook (1977),

?1

Fir. 42. Stinger

system th3 t designed to replace the current Redeye weapon. Although

the Stinger uses the same i,frared homing irinciple as the Re,;eye, it

:has an improved seeker nd an advance guidance it that gives it an

all-aspect capability. The Stinger also has improved range and velocity

capablities and an identifi2t4ti.,, f,.t fd ut : ,-duarj, , a -

2 'John Marriott, "Roland 11," KATO's Fifteen kations, April-May
1975, Pr. 101-10?.



rt C .ivv t i vpcted that the St inqer wilIl be in tt- hands 0 :

tronr, by thr la tt 1,170s.

r I ilui lilivi t In tvljr 1.10 n Programs
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imqprove the inte pratio. or the 2j r d--ense sy'tem, Three project,-,

desiqned to better integrate the coorwand dnd control inforovational flow

irv Tactical Air Control 'Jystem/Tactica! Air Defense System (tACS/TADS),

Join t, Thcti cal In rormik tion-OS stri btton-Syste ,i (tJT IDS) , and Auitoma ted
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Ih I to (it gwstra te tha t fiv fenso 1110(t anqr% Ire no0t comipl IVel IY over -

the-nqO a;r denpse in tvtj bon probem.

The TACU/TADS program wt3s es tablished in 1969 ~s an ongoing

study to insure interservice integration ot' presen~t and fut.... .-awnand,

conto1.l ind commiunication systems* The malor hurdie for TACS/TADS

iIminatler% was to integrate the coiivimnd .ind control computers o' the

v~i r Iiiir -vrvkwe and forco themn to "ta 1k I to Pacti other. I ho Alt r onrce

tmiw fe r', in t~hu AWACS a rid 401L t ti ca 1 Air t.on tro 1 System use thV

1.wtticaI Di(OIi ta niorwtion Link-A (lADIL-A) , while the ily' s TSQJ-73I UScsiA!L-t lank)iage. The TACS/t'AS project developed a meisage

jjroces .inq center to convert the TADIL computer lanquage for inter-

s;ervice usage, 26

2DUSAADS, pp, 7-1 A 7-2.

ki Rnald Dean Kablitz, "The Tactical Air Control System, Tacti-



125

The JTIDS program is another infio'matiot, integration project.

It i.. a new janii-resistant digital data-link system that is designed to

pass real-time tactical information between target acquisition, command

27dnd control, and weapons systems. The third program that will provide4

the IADS nanageu with a more rapid information flow is TACC-Auto. The

TAC-Auto is designed to provide the TACC with computer-generated air

battle situation displays to replace the manual displays in the present

TACCs. Hopefully, this project will cut the long delays in battle

situation updating (10 minutes or losnger) and will provide instantaneous

(real-time) readouts.

Trainin

Desp~te the major studies being made in weapons modernization

and information integration, some of the most siynificant problems with

increasing JADS effectiveness remain in the training area. Effective

IADS emnloyment requires extensive joint service training. As one of

General Oixon's deputies commented about the philosophy of the Tactical

Air Comnund (TAC):

It's all in his [General Dixon's] approach to "train like
you fight," and how can you do that unless you work with the Army in
every step of what you do all the time, ..... [It's c- matter of
us [Air Force personnel] forcing ourselves to understand how the

cil ir Deferse System: A Description ard Analysis (U)" (student oaper,
Naval Postgraduate School, March 1974), pp. 2-8. (DDIC Doc. 530692L.)

2 7 ,Battle Assessment Techniques Pressed," p. 243.
28 ttle Assessment Techniques Pressed," p. 243.
28, Bittle Assessment Techniques Pr.-ssed," p. 243.
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Army dog things, and to get them to understand how we do things,

Generally, the Air Force and the Army are progressing rather rapidly in

the joint training arena, especially with respect to close air support

and the A-10 operation. In the field of air defense, however, joint

training is reldtively %carce. Readiness Connand joint exercises such

as Bold Eagle and Brave Shield are the closest to realistic IADS train-

ing in which most TAC fighter pilots participate. Even these exercises,

however, are so severely limited by range restrictions and scripted

scenarios that effective IADS training is questionable.

The innovation and success of TAC's Red Flag combat exercises in

Novener 1975 opened "Pandora's box" to realistic training. Blue Flag,

Green Flag, and Black Flag are among the training programs that fol-

lowed. For tactical aircrews, however, Red Flag remains the leader in

realistic combat training despite a n3ticeable Oeficiency in its joint

IADS training. It was not ntil Novener 1977 that IADS training was

attempted with the integration of an Army Hawk unit in Red Flag exer-

cises. This is typical of the low priority given joint IADS training,

especially in the Continental United States. The followinj discussion

highlights the IADS training problem.

Joint Training Exercises

Annual joint Army/Air Force exercises where the IADS is employed

are few in nunber. Typical of the larger Readiness Command exercises

2 "ual Challenges Confront TAC," p. 52.
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are fBrave Shield XVI (1440 July 1977) and Bold Eagle 78 (22-30 October

1977). In these exercises, Ar y air defense units and Air Force inter-

ceptors were foned into an IADS. The training they received, however,

was limited and, in some cases, unrealistic.

In must large exercises, range area, iiirspace control, and

safety considerations constrair planners so that unrealistic IADS rules

of engagement and procedures are employed. For example, in Bold Eagle

78, which took place at Fglin Air Force Base, Florida, all aircraft were

restricted to subsonic flight within 30 nautical miles of the coastline

and all air-to-air intercepts had to be under positive control of the

TACS facilities. In addition, all air-to-air a:tivity took place over

the water ranges, while surface-to-air forces were employed over land

ranges. This fact alone prevented integration of air defense weapons in

the same area. Over land, all fighters were restricted to altitudes
-30

higher than 700 feet above ground level. 30 Rules and restrictions such

as the ones that governed Bold Eagle ,make IADS training in most large

exerciss unrealistic.

Despite the restrictive training environment, however, these

exercises provide units an opportunity to experience many of the inte-

gration problems discussed in previous chapters. For example, the

frustration of a C/V battalion trying to integrate into the early

30 Department of the Air Force, Director ot Operational Plans,
Ninth Air Force (TAC), "AFFOR/OPP-AIR/EXORD 702" (Shaw Air Force Base,

S. C., 12 August 1977), pp. C-17-1 through C-17-C-I.

. . ....4.:-:.: r- ... .• - .a -_- .. -= - z . -2. ... .i.. .. .- _2 _2 __& ._ . . J-
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warnino nets can he felt in the following excerpt from the afterection

roport on [rave Shield XVI by the Ist Battalion, 51st Air Defense

Artillery:

Early warning from any source was virtudlly nonexistent. The
1st Bn, 51st ADA [Air Defense Artillcryl, has no FAAR. Out of our
own hide, we placed pecple and conmmo gear with the Air Force conmand
reporting center [CRC] and with an assault fire unit from Marine
Iawk battalion The personnel with the CC were equipped with the
AN/GRC 106 [HFSSB capability]. When the radio did work, w found
that the CRC would pass no data to the Army Liaison Offirer. He was
moved to the conmand reporting post, a multichannel shot was put in
to hattalion, and early warning was finally available to the battal-
ion tactical operations center. From there, it went by AN/GRC 106
to the battery. This system is cumbersome and unworkable in a
moving sit1 -ation .... Without FAAR, C/V has no effective early
warning.

The preceding excerpt is just one example of the problems expe-

rienced in joint exercizes. A study of Arny afteraction reports from

joint exercises found that a number of recurring problems plague these

exercises. Among the most conmmon are communication troubles, interrup-

tion of early warning nets, lack of hostile aircraft markings, and

unrealistic kill assessment.- These problems, plus the previously

mentioned restrictions, illustrate the present unrealistic approach to

joint IADS training.

Red Flag

The most realistic and beneficial combat exercise for tactical

1john D. Crandall, "Brave Shield XVI," Air Defense Magazine,
Octoher-D)ecember 1977, p. 5.

32James F. Bell, "Research Report," Air Defense Magazine, April-
June 1977, pp. 4-5.
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aircrews training is ked Flag. The unique features that make Red Hiag

superior to joint exercises for aircrew traininq are the range area,

rules of engageiwnt, and realistic threat simulators. Despite ked

Flag's outstanding capability dnd results, Red Flag is grossly lacking

in ]ADS training. Of particular concern is the void of IADS ePmployment

and the al.Tmst totally offensive orientated sceriarios.

The Red Flag exercise area is one of the largest combined ground

and air ranges in the Continental United States. It extends 140 mies

nowrth of N±11is Air Force Base, Nevada, and is about 170 miles wide. 3

The Governent owns nst of the land, so ,inrestricted supersonic low

altitude operations are permitted. This is essential for realistic

training since General Dixon and TAC have acknowledged that the next war

34will probably be fought at low altitude. Unlike Readiness Comnand

exercises, Red Flag's minimum altitude restrictions are compatible with

current fignter tactics and aircrew proficiency (below 200 feet above

ground level).

Rules of engagement for opposing forces are more realistic.

Positive radar control is not a mandatory prerequisite for intercepts or

engagements. Airspeed and altitude restrictions in Red Flag are mini-

meal, and pilots are encouraged to try innovative tactics. The opposing

% 3Red Flag Stresses Realism in Training," Aviation Week & Space

Technolo y, 6 February 1978, p. 188.

34 "Requirements Concepts Keyed to Mission Area Analysis," Avia-
tion Week & Space Technolojy, 6 February 1978, p. 62.
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forces in Red Flag are made up of the most realistic Soviet rlinulated

weapons found outside the Iron Curtait. Everything from 23ram and 57mmi

gun platforms to surface-to-air missiles to F-5Es simulating MIC-21s are

found on the Red Force side. 3 5

Red Flag is an excellent facility for realistic training, but

improvement in some areas would make Red Flag even more effective.

Scenario developmert in Red Flag is stagnant and outdated, especially

for IADS training. Most scenarios harken back to the composite strike

forces of the Vietnam era. Offensive air base attack, deep interdic-

tion, and close air support sce,*Irios comprise the majority of the

missions. The Red Forces in Red Flag exercises (Aggressor Squadrons)

are given the task of designing an enemy IADS and conducting a defensive

counterair campaign. Currently sophisticated SAM simulators are inte-

grated into a Soviet air defer.se syst2m with elaborate East German

airfields reconstructed on the target ranges. 36 Blue Force air defense

scenarios occ.ur intermittently, while air defense integration with Army

units is practically nonexistent. Unfortunately, given tne current

Soviet tactical air doctrine, Soviet numerical superiority, and the

distinct possibility the United States will be engaged in a Sefensive

counterair battle in Europe, Red Flag forces are fighting the wro'mg war.

Aggressor forces are becoming proficient in IADS employment, yet they

35"Red Flag Stresses Realism in Training," p. 186.

36"Red Flag Stresses Realism in Training," p. 188.
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should I&. simulating air base atteck. F-15 pilots are tralning in

off'(ncivo fighter sweeps and interdiction escort, yrt. they should be
4.

practicirg air defense integration.

As stated earli.r, Army air defen.-e units are just beginning to

beCne involved in Rpd Flag exercise.. Units from the 'tith Air Defense

Artillery Grotup frem Fort Bli!s, Texas, joined units frnqi the 727th Tac-

tical Contrul Squadron fro!-.; Bergstrom Air Force Ba;o, "exas, in November

1977 to participdte in Arn-' maneuvers (Devil Strike) and Red Flaq 78-1

and ,3-2. This was t,'.e first time Army ar lefease units oarticipati_

in ked Flag. The IADS was established at the Fort Irwin, Californld,

range, a small Anniy range adj-cent to the large Red Flag Nellis co'miplex.

It consisted of a mini-;.RC ,onE cell of the AWiTSQ-91 (V)), an AN/TPS-

43E radar. i-d a 14awk unit. Major Jim qurns, Operations Officer,

727th Tactical Control Squadron, explains the benefits realizad by the

initial attempt at Red Flag IADS training in the following excerpt from

his afteraction report:

. The major benefit experienced in Red Flag 78 l&2 was that
the combined talents ard experience of individual members were
applied to realize the potential of the mini-CRC. Red Flag exer-
cises provide a forum where contemporary concepts, tactics, anJ
techniques can be tried within the bounds of generalized guidance.
Personnel and equipment were adapted to a conception of what a
realistic comb-t environ ment would be. The lack of scripted scenar-
ios with scripted outcomes provided an unusual opportunity to
experiment with new concepts, tactics, and techniques. That is not
to say that tried and proven procedures were. abandoned. However,
the latitude to recognize and react to the tactical situation, to
innovate where necessary was a welcomed opportunity. Interaction of
all the TACS elements and aircrews was dynamic and not necessarily
bound by the corstraints normally experienced in a somewhat
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artificial exercise environment ... 37

Despite the major bencfit of an unrestricted training environ-

ment, the Rel Flag IADS had to contend with many problems. For example,

th Qcj Flag TACC was inadequate'y staffed -and poorly prepared to moni-

tor and support the CRC at Fort Irwin. Connunications between the CRC,

lACC, and tactic3l unit operations centers were inadequate. The FACP

personnel and the ADALO who manned the rRC were not familiar with the

AN/TSQ-91 (V) equipment Find procedures. The Fort Irwin range complex

was too small to conduct realistic and effective operations. Communica-

tion problems existed between the CRC and Hawk unit, as the TSQ-73 was

not used and target information had to be passed manually between the

CRC and the BCC. 8

Due to these and octher problems, bastardized procedures were

employed out of operational necessity. In discussing th s fact, Major

Burns states:

The manual tide of operations required that substantial chances
(changes] be made in the coordination and execution of integrated
counter air opereations. The need to rapidly recognize and react to
the tactical situation in a high density/high threat environment
resulted in extensive modification of classic TACS procedures. For
example, the ADALO was delegated authority to identify, initiate
tactical action, and engage non.friendly aircraft within the
improved HAWK's area of coverage using information and equipment
capabilities available in the Operations Central. Coordination was
effected with the Weapons Assignment Officer-WAD. Concurrent opera-
tions were carefully orchestrated between defensive air weapons

37 DOAF, 777th Tac Con Sq (TAC), p. 7.

38DAF, 727th Tac Con Sq (TAC), pp. B-1 through B-6.
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controllers and the A.)ALO. 3 9

Another IAI)S procedure iodi fied in Red Flaq was the nthod iii

which the AUAL(I pdssed early warning information tn the Ilawk units. In

the words of Maj)r Burps:

Initially the ADALO passed engagenent information to the BCC in
GEVOEF. This systemi is cumoersome, inaccurate because of cumulative
errors, and lacks the flexibility necessary to react in a tme
compresslo, situation. A'ter sope investigation it was determined
that the BCC had an electronic cursor which was capable of providing
izimuth in mils and range in kiloreters. The TACS equipment can
provide cursur azimuth in degrees and range in nautical miles. The
T4CS cursor also was [has] a feature .here by [sic] a track can also
be integrated and its mdes/codes determined simultaneously. By
pla::ing the TACS cursor over the known sitae location of the BCC the
ADAL5A was capable of rapidly providing timely and accurate informa-
tion on the positiun, identification, and number of targets tc the
BCC. A sirtip 12 conversion system from degrees to mils and nautical
mies to kilometers was used which significantly improved the timely
acquisition and engagement of non-friendly tracks. After experience
was gained with this procedJ-e it wa adopted as the primary mode of
operation for the remainder of the exercise. This procedure also
facilitated the er.gagement of aircraft when the HAWK acquisition
radar was inopera'cive. In addition, the clarity of the TPS-43E
infonation also facilitated the engagement of specific aircraft in
a flight or air-to-air engagement. This capability has not been
available with other systems. 4 0

The Red Flag environment can thus be seen as providing an excel-

lent opportunity for concentrated and expanded IADS training. The

report by Major Burns concludes with the following reconmiendation:

It was evident during tho course of exercise conduct that a
close- working relationsnip is required between TACS/ADA units.
Joint training should be improved and expanded both in preparation
for the exercise and during exercise execution. The increasing
comolexity of TACS/ADA capabilities and limitations be developed to

3 9 DAF, 727th Tac Con Sq (TAC), p. B--.3.

40 DAP, 727th Tac Con Sq (TAC), pp. B-l-3 & B-1-4.
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ensure that thes units can work effectively toward attainment of
convnn qIoals. Reconv-ni that a TACS Orientation Course be develope 4

for A[Y4 Liaison Teams awid that an ADA Orientation Course be devel-
oped for TACS Weapons Teams. This approach would provide the requi-
site experience base to facilitate closer team work in the antici-
pated comb)At environments of the future.41

Conclusions

In examining the major IADS -coninand and control facilities, it

was discovered that the equipment has mony limitations which hinder the

integration process. Many of the IADS operational centers are- still

basic manual systems with time-consuming manual plotting and unreliable

voice convuunicatiofl networks. The joint services are attempting to

rectify this situation With new automated data-link systems such as

TSQ-73 and STIPS.

The IAUS weapons inventory is undergoing a similar major modifi.-

cation program. All1 Air Force and Arnvy current air defense weapons are

being replaced by systems that will sustain the IADS through '.he 1980s.

As the F-15. F-16, Patriot, Koland. andi Stinger become incorporated into

operational units, Vieir greatly improved capabilities call for a

reevaluation of the present employment doctrine and procedures.

Although these new weapons have superiur capabilities. the same integra-

tion problems rema,'n unresolved.

Finally, in the IADS training discussion, it was concluded that

current joint service IADS training is conducted too infrequently and is

DA,7?7th Tac Con Sq (TAC), pp. B-1-4 & B-1-5.
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unrealistic in nost exercises. Joint exercises such as Readiness Corn-

,mand exrcwijSe do not pravide adequate realistic IADS traini ng. Their

scenarios are ,.xtremely tereotyped to the offensively oriented tactical

ernploynknt doctrine, while rules of engagement are unrealistic and

highly restrictive due to range area, airspace control, and safety

constraints. The recent use of Red Flag exercises for IADS training has

solved some of these problems. Rules of engagement are. tore realistic,

and innovative tactical employment is encouraged. Some problems with

Red Flag IADS training must be remedied, however. The scenarios are too

offensively oriented toward air base attack. The range area at Fort

Irwin is too small to conduct proper IADS training. These and other

training problents are not insurnountable, especially if the proper

emphasis is placed on tactical air defense integration.
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SUMMARY, CONCLUSIONS, AND RECOMMENDATION";

* rn! a ry

Several significant events of the past decade have required the

United States to reassess its integrated air defense doctrine and capa-

bilities. These events include tne Vietnam War, the 1973 Middle East

War, and the chanje in Soviet tactical air doctrine and capabilities.

The Worth Vietnaii4se air war over Hanoi demonstrated that an integration

of jet aircraft, surface.to-air missile,-, and conventional antiaircraft

guns can be highly effective in defeating or harassing a superior enemy.

The experience by the Arab Forces in the 1973 Middle East War

reinforced many of the outcomes found in Vietnam. Integrated air

defense proveu once again tc, be a decisive factor in air battles.

Although the Israel-s were eventually considered victorious, the effec-

tiveness of the Arab air defenses surprised even the Israelis, These

two wars det..nstrated that a well-integrated air defense can degrade a

strong offense or can at least make offensive tictical air op ,rations

extremely expensive.

The two wars also provided insights into the different tech-

niques used for integrating air ard ground defensive weapons in combat

Although the Soiet Union trained and supplied all three defenders--the

136
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North VieLnamese, the Syriins, and the Egyptians--each defender's inte-

(jr ticin tactics differed. The North Vietnamese used a hioThiy central-

i ed ane inteqrated conunand and con.tol s~vsten in which they emoloyed

interceptors sparingly ard ,>oly )o tho fringes of the SA-2 and antiair-

-raft artillery envelopes. The system was so well integrated after

eight y..ars of war that interceptors could be used as b4it and decoys to

lure the enemy into the missile and antiaircraft artillery b'Its.

The Egyptians and Syrians, using more sophisticated weapons,

were not able to integrate their interceptors as effectively as the

North Vietnamese. The Egyptians attemptel to rely primarily oo their

surface--to-air weapons. They used their interceptors outside the mis-

sile belts only when it was absolutely necessary. This strategy wrked

initially; however, once the Egyptians were forced to cononit their

interceptors inside the missile belts, the number of aircraft lost to

friendly fire ro.,e sharply. On the basis of sketchy reports, the

Syrians attempted to solve the fratricide problem through id.ntifica-

tion, friend or foe (radar) (IFF) proce6,jres. They permitted friendly .

aircraft operations inside the Golan missile belt, but they, too, expe-

rienced a significant friendly loss rate.

In the past d.cade, tactical air defense has come into its own

as a state of warfare. Obviously, air defense alone cannot win a war.

If the enemy is powerful enough and is willirn 16o absorb high loss j
rates, air defenders will find it difficult to hold out indefinitely in

the absencL if superior offesi,,i combat power. Regaralebs of whether

~.1
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offense or defense domirates, the Integration of air and surface defen-

sive weapons is extremely important to the overall outcome of the air

battle.

Historical lessons of the employment of a modern integrated air

defense system t!AIlS) In combat becoiie even more sitinificant when one

considers the Soviet buildup of tactical air forces and the changing

Soviet doctrine. Technological advances in Soviet offensive tactical

air capability durinq the past decade have been astonishinq. Deploynmnt

of the Fencer-A. Flogger-Dl. and Fitter-C has qiven Soviet Frontal Avia-

tior forces the capability to strike deeper tarqets with larger pay.

1 oa ds TDis threa will probab ly in(Iress at. low alti itudes and high

,pveds in io,.ss wave a ttck tactic,. The Soviet, tacLical air power,

always stronq defensively, is now challenqinti United States rear-oasing

areas with a new offensive tactical air ar, of unquestionable sophisti-

ca ti on.

Even more threateninti is the soviet doctr'ina ,merphosis from

d defensive posture toward an offensive tactical air sira, v. In the

past decade, Frontal Aviation fores have been liven increasing respon-

sibility in all phases of offensive operatio;. Oitensive targets such

as enemy nuclear delivery systems and air bases, which in the past were

reserved for Soviet rocket troops, are now primary tartlets for Frontal

Aviation aircraft. This places the United States Air Force in a posi-

tion where it must be able to conduct an offensive counterair campaign

and also coordinate an effective IADS against a determineJ enemy,
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flhe Chtilge in Soviet offellsve capability and the recent histor-

i'al reemertlence of air defense potency have necessitated an examination

of the Uiited State," tactical IAilS . this research offnrtt ha, revealed

siy major con,: lus ions concerniml the present IADS stat.us. Tile first and

perhaps ust important conclusion is that tactical air defense is not

tqiven proper emphasis in current Air Force doctrine. Although the Air

Force has pritimry responsibility for developinq inteqrated air defense

doctrine, it has been remiss in fulfilling this responsibility. Events

of the pa.it dte.wade pl-;s the Ar-y's change to tile "Activ Defense" doc-

trine have placed the Air Forc e in thu awkward position of being chal-

lenqed on its doctrinal development.

The second nmjov conclusion is that the present IAVS organiza-

tiona 1 ines of control and conmunnication are extremely central ized.

Although the North Vietaimese demonstrated that a well -ow-,ani zed IADS

with centrali ed control can h e hiohlv offective, an overridiny dlsad-

vanitaqe to contralizatlon is that lines of weapons control and comuni-

cation become complex and cumbersome. The Inteoorat.ion of tnited States

air defense weapons employment is hlqily centralized in the control and

reporting centers (CRCs). With present equipowent, the CRCs can effec-

tively integrate intorceptors and Howk units only If the ISQ-73 is

available. In cases where positive co'itro is not assured, such as in

manal Hawk employment (without ISQ-73) and in all short-range air

defense (SlOiRAfl) employment, tile Air Force Comonent Coii-1inder (AFCC)
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and his stati establish extrei,:,iy rc-tri-tive rule of engagement. This

centralized organization reduces flexibility of IADS weapons integration

and prohibits autn rtnious bilateral operations, that is, operations such

as the F-l5/iawk or the F-15/HORAD employment without CRC control.

The third conclusion is that restrictive IADS rules of engage-

ment and standard oper.ting procedures restrain integration flexibility.

Reiiance on these rules and procedures is necessary to accommodate

integration deficiencies, but some rules and procedures are grossly

unrealistic and would be disastrous in a high threat environient.

Lmployment procedures such as weapon engagement zones and safe passage

corridors, which place friendly fighters at mediwl altitude over the

forward edge of the battle area, are unrealistic in today's environment.

Weapon engage,,ienL zvcs wotuld 31se inhibit .ir dpf.nse battle managers

who we.'c employing the concept of mix and mass of air :lefense weapons.

Additionally, universal weapons tight status for SHORAD weapons severely

limits their employment throughout the theater of operations. These

rules and procedures are designed to control the fratricide problem;

however, their enforcement severely restricts integrated employment

flexibility in the system.

The fourth conclusion is that the IAUS command and control

equipment is inadequate to support a totally integratid air defense

system. The most important integration breakthrough to date is the

development of the TSQ-73, which allows Air Force/Hawk real-time inte-

gration. The SHORAD units, however, are still completely on their own
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as far as target early warning, acquisition, and identification. Inter-

cetupLr, 1,re ,t Lie mer .y of the CRCs, because at present no direct

( lun I'rll. i ot 111,,1 I I ity exists between the I ! and Aii.y air defens ,

artillery units.

The IADS weapons themselves are also inadequate to support a

totally integrated system. Fortunately, an extensive modernization

program is correcting this fifth conclusion. Until the new weapons are

deployed, however, present weapons, although capable, do not lend Ohem-

selves to effective integration tactics. There is no capability to

operate an integrated system in a totally all-weather environment. All

of the present SIIORAD weapons--Chaparral, Redeye, and Vulcan--are

strictly visual target acquisition and identification weapons. Even the

F-15 and the Hawk, which have IFF capability, still rely on visual

identification a- one of their primary means of target verification.

Another problem associated with the F-15 modernization is that the Air

rorce must come to grips witLn the quantity versus quality matter in F-15

employient. Further, the Air Force must consider the impact of replac-

ing the F..4E with the F-16, an aircraft that does not have an all-

weather intercept capability.

The sixth and final cunclusion is that IADS joint training is

presently too scarce and unrealistic. The annual joint exercises, such

as Bold Eagle and Brave Shield, do not incorporate realistic rules of

engagement due to range area, airspace, and safety constraints. The

joint exerci-e scenarios and training environment are too inflexible to
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8loW tactics innovition and experimentation. While Red Flag exercises

have eliminated some of these problems, major problems remain. For

instance, the emphasis in Red Flag is still on offensive air base attach

and composite force deep intediction scenarios. 1ADS employment is

rarely played in Red Flag, and only then at the smaller adjacent Fort

Irwin range. While offensive counterair and interdiction operations

still warrant exercising in the joint environment, the overwhelming

numerical superiority and doctrinal change in Soviet Frontal Aviation

demand that a greater emphasis be placed on defensive counterair scenar-

ios. The meager attempts to date to employ a fully integrated IADS in

the joint environmwent have shown that the United States is ill-prepared

to fight an intensive defensive counterair battle with today's equipment

and training.

Reconiwienda ti ons

This thesis has dealt with the general topic of integrated air

defense. The conclusions lead to one major reconendation: The Air

Force and the Army should place mo~re emphasis on integrated tactical air

defense. Given the significant events that have occurred within the

past decade, the Air Force, especially, should recognize the future

importance of tactical air defense. The processes of air defense inte-

gration are complex and will require extensive future cooperation,

development, and training.

Beyond this general recoir ;ation, several more specific recom-

mendations follow. In particula,, Chis writer recommends that:
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1. The Air Force and the Army publish a joint tactical air

defense operational doctrine manual.

2. The Air For-ce examine present doctrine to determine if

increased emphasis needs to be placed on defensive capabilities and air

strategy in the light of the threat.

3. The Army revise sections in its air defense artillery

employment manuals (44 series) that deal with integration doctrine and

interceptor employment to align them with present capabilities.

4. Both services reevaluate the TADS rules of engagement and

procedures to provide more flexibility in integration employment.

5. Both 3ervices procure aditional control equipment such as

UHF radios for Army air defense artillery, FM radios in aircraft, and

better SHORAD early warning equipment to provide increased decentralized

integration capabilities.

6. Both services accelerate their weapons modernization

programs.

7. The Air Force consider ndifying a portion of the F-16

swing-force with an all-weather intercept capability.

8. The Readiness Conwiand change its joint exercise procedures

to provide !more realistic IADS training.

9. Red Flag managers revise their scenarios and deployments to

incnrporate more IADS training. A permanent IADS facility with opera-

tional tactical air c(ntrol center (Air Force), control and reporting

center, Hawk, and short-range air defense units should be set up on theA_ -_
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Nellis range complex.

10. Both services should initiate a joint IADS training school

for weapons controllers, Army air defense artillery officers, and

fighter pilots.

11. Brief (one-week) interservice exchanges should be arranged

for weapons controllers, Army air defense artillery officers, and

fighter pilots.

iI
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APPENDIX: GLOSSARY OF ACRONYMS SHOWN IN FIGURES
t

AADCP: Army Air Defense Commnd DEFCON: defense readiness
Post condition

AD: air defense DTOC: division tactical opera-

tions center

ADA: air defense artillery ECM: electronic countermeasures

ADALO: Air Defense Artillery
Liaison Officer EW: early warning

FAAR: foniard area alerting
ALCC: airlift control center radar (Army)

FACP: forward air control post
AM: amplitude modulated (Air Force)

ASRT: air support radar team FCC: flight coordination center

BCC: battery control central FEBA: forward edge of the
(Army) battle area

BOC: battalion operations center FEZ: fighter aircraft engage-

(Army) ment zone

CP: command post FM: frequency modulated

CRC: control and reporting GEOREF: World Geographic Refer-
center ence System

HIMfZ: high-missile engagement
CRP: control and reporting post Zone

zone

C/V: Chaparral/Vulcan IIIPAR: high power acquisition
radar

CWAR: continuous wave acquisi- LCG: launching control group
tion radar

DASC: direct air support center

146
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LOMEZ: low-missile engagement TAC: Tactical Air Cmmand
zonBe .A;TctclAr rm

LOPAR: lower power acquisitin TAC(A): tactical air coordina-
radar tor (airborne)

TACC: tactical air control
MSL: mean sea level cne ArFre

center (Air Force)

MTR: missile tracking radar TCO; Tactical Control Officer

PAR: pulse aLquisition radar TOC: tactical operations center

PCP: platoon command post TRR: target ranging radar

RATT: radio teletypewriter TTR: target trackini radar

RTO radio TUOC: tactical unit operations
center (fighter operations)

it 4
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