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The A I l / V R C - 4 6 / 4 7  and the AN/GRC-106 give the Hawk un i t s  only AM/VHF/FM 

and h igh frequency s ing le  s ide band (HFSSB) c a p a b i l i t i e s .  The CRC, on 

the other hand, conducts a1 1 ground-to-ai r coordinat ion w i t h  intercep- 

to rs  using UHF camnunication. Without UHF c a p a b i l i t y  i n  the Hawk sys-

tem, there can be no interchange o f  informat ion between in terceptors  and 

sur face- to-a i r  units without  going f i r s t  through the CRC. This f a c t  

alone makes autonomous operations (operations wi thout  CRC c o n t r o l )  by 

e i t h e r  Hawk o r  in terceptors  extremely d i f f i c u l t .  I n  contrast ,  when 

s imulat ing Soviet  IADS i n  Red Flag exercises and Tact ica l  F ighter  Weap- 

ons Center tests,  Red Force i n te rcep to rs  f l y i n g  autonomous combat a i r  

p a t r o l s  would of@ntimes " l i s t e n  i n "  on simulated surface to  a i r  m iss i l e  

(SAW) UHF e a r l y  yarning nets and exchange t a r g e t  informat ion.  This 

t a c t i c  proved extremely successful f o r  both i n te rcep to r  p i l o t s  and SAM 

11operators. Thqse types o f  i n teg ra t i on ,  however, cannot be pract iced 

i n  Uni ted States IADS employment, because the UHF equipment i s  n o t  

ope ra t i ona l l y  ava i l ab le  t o  Hawk and SHORAD uni ts .  

This lack o f  interceptor/Hawk i n t e g r a t i o n  c a p a b i l i t y  i s  unfortu-

nate, f o r  Hawk u n i t s  possess s i g n i f i c a n t  organic t a r g e t  e a r l y  warning 

and a c q u i s i t i o n  equipment. The in format ion received from t h i s  equipment 

i s  f i r s t  d isplayed i n  the Hawk ba t te ry  con t ro l  cen t ra l  (BCC) o r  i n  the 

platoon command post (PCP) (see Fig. 25). The BCC i s  the l oca t i on  f o r  

"Personql experience by t h i s  w r i t e r ,  who p a r t i c i p a t e d  i n  Red 
Flag exercises aqd Tac t i ca l  F igh te r  Weapons Center tes ts  dur ing the 
per iod 1973- 1977. 
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! I 1 


SOURCE: Department o f  the Army,  -U S .  Army_ Air-Defense A r t i l l e r y  
Employment: -Hawk, FM 44-90 (30 November 1977),  p .  4-2. 

Fig.  25. Bat tery  Control Central  (BCC) and 
P1atoon Comnand Post (PCP) . 

the Tact ica l  Control O f f i c e r ,  a l i eu tenant  who executes the f i r e  order.  

A pulse acqu is i t ion  radar (PAR) and a continuous wave acquisi t ion radar 

(CWAR) (see Fig.  26) feed e a r l y  warning ta rget  information t o  the BCC. 

n 

SOURCE: Department of the 
Army, U.S.  Arnly Air Defense 
Arti1ler-y Emplovmen t: Hawk. 
FM 44-90 (30 November 1977), 
p .  4-3. 

Fig.  26. Hawk Radars 
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The PAR can detect  targets  a t  low and medium a l t i t u d e s  i n  excess o f  

100 kiloiiieters. The CWAR, using doppler p r i n c i p l e s ,  can detect  very low 

targets  i n  excess o f  60 ki lometers. For ta rge t  t racking, a separate 

h igh  power i l l u m i n a t o r  radar (HIPIR) i s  used. The H I P I R  a lso operates 

on doppler p r i n c i p l e s  and can t rack targets  i n  excess o f  100 ki lometers. 

The ranges mentioned are approximations and do no t  account f o r  l i n e  o f  

s i g h t  and e l e c t r o n i c  countermeasures l i m i t a t i o n s .  Due t o  t e r r a i n  fea- 

tures, low-a1 t i t u d e  eneiqy detect ion ranges could be reduced t o  approxi- 

mately 23 ki lometers.  

Target in format ion received by organic Hawk radars i s  displayed 

on radar scopes i n  the BCC o r  the PCP. It i s  then data- l inked t o  the 

Hawk BOC. Without the TSQ-73 equipment, t a r g e t  informat ion would termi-  

nate a t  the BOC and would then have t o  be manually relayed through an 

AADCP t o  the CRC for p l o t t i n g  and updating. With the deployment of the 

12TSQ-73, t h i s  in format ion i s  automat ical ly relayed i n t o  the CRC. 

Short-Range A i r  Defense-- --- ---._I_- -- -
Contr o  1 Eq u i  p e n  t- - _ - - - - --.-.--

The C / V  u n i t s  are c o n t r o l l e d  from the t a c t i c a l  operations center 

(TOC), which i s  co l l oca ted  w i t h  the C / V  b a t t a l i o n  command post. There 

i s  no standard l ayou t  for the TOC; i t s  l ayou t  depends upon u n i t  needs 

and  the comnander's desires. Figure 27 shows a t y p i c a l  TOC layout.  The 

C / V  squads and Redeye sec t i on  leaders are requi red t o  maintain 

12DA, FM 44-90, pp. 4-2 through 4-9. 
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o r  the f o r w a r d  area a l e r t i n g  r a d a r  ( F A A R )  system AN/MPQ-49 (see F i g .  28). 

SOURCE: Department o f  t h e  Army, U.S. A r q y  A i r  Defense School ,  -A i r  
Defense A r t i  1 l e r y  Reference Handbook (1977) , p .  6-3. 

F i g .  28. Forward Area A l e r t i n g  Radar 

The FAAR i s  a l i g h t w e i g h t ,  s h o r t  range, mobile radar s e t  t h a t  i s  capable 

o f  d e t e c t i n g  t a r g e t s  o u t  t o  20 k i l o m e t e r s .  The FAAR d i s p l a y s  t a r g e t  

i n f o r m a t i o n  on a g r i d  system on t h e  t a r g e t  a l e r t  da ta  d i s p l a y  s e t  

(TADDS) t h a t  i s  c a r r i e d  by  each C / V  squad and each Redeye team (see 

F i g .  2 9 ) .  T a r g e t  i n f o r m a t i o n  i s  r e l a y e d  t o '  t h e  TADDS v i a  FM r a d i o  

f requency d a t a  l i n k . 1 4  T h i s  t a r g e t  i n f o r m a t i o n  cannot  be passed back up 

14DA, USAADS, pp. 6-3 & 6-4. 
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the c h a i n  Q fcontrol ( i . e . ,  Hawk o r  A i r  Fo rce )  f o r  i c t e g r a t i m  i n t o  the 

a i r  defense system. T h u s  the SHORAD units a r e  basically "on %heir ol~rri" 

as f a r  as early warning and  target  information are concerned. 

Ideapon s 

Air defense weapons form the f i n a l  l i n k  i n  the integrated 

system. Both the Air Force and the Army are i n  the midst o f  a moderni-

zation program. Vast improvements i n  ai r defense capabi l i t ies  are being 

incorporated into the IADS, w i t h  weapon systems such as the F - 7 5 ,  F-16, 

Pa t r io t ,  Roland, and  Stinger. I t  must be remembered, however, t h a t  the 

optimistic capabi l i t ies  of these weapons are limited t o  a large extent 

by the organizational control placed on the i r  employment due t o  the 

integration problems discussed e a r l i e r .  These new systems and current 

IADS weapons ( t h e  F-4E, N i  ke-Hercules , I -Hawk, Chaparral , Vulcan , and 

Redeye) must be effectively integrated with existing doctrine. 

F-15 Eagle 

The F-15 Eagle (see F i g ,  30) i s  becoming the primary Air Force 

c o n t r i b u t i o n  t o  the IADS weapons family. As a single mission a i r  supe-

riori t y  f ighter ,  i t s  m o s t  important improvement over older a i r c r a f t  i s  

SOURCE: S .  H .  H .  Young, "Gallery 
of  USAF Weapons , ' I  --A i  r Force Magazine 
p. 	 118. 

F i g .  30. F-15 Eagle 
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i t s  a b i l i t y  t o  de tec t  high-speed, l o w - a l t i t u d e  ta rge ts  w i t h  i t s  pulse- 

doppler radar.  Four radar-guided, long-range (28 m i l e s )  A I M - 7 F  Sparrow 

t t i i ss i l cs  (see Fig.  31) are c a r r i e d  e x t e r n a l l y  on the  F-15. I n  add i t i on ,  

f o u r  short-range ( two m i l e s ) ,  inaneuverable, in f ra red-gu ided AIM-9J/L 

Sidewinder m i s s i l e s  (see F ig.  32) are a l s o  c a r r i e d .  The F-15 a l so  has 

15an i n t e r n a l l y  mounted 20m G a t l i n g  gun f o r  c lose - in  a e r i a l  combat. 

The major l i m i t a t i o n s  t o  the  F-15 are i t s  h i g h  u n i t  cos t  and the 

smal l  numbers being purchased (729).  Despi te i t s  advance no t ices  as a 

techn ica l  panacea f o r  f u t u r e  a e r i a l  combat, a recent  j o i n t  t e s t  t o  

eval  uate a i r  combat v e r i f i e d  the  f a c t  " t h a t  super io r  numbers general l y  

a re  an advantage i n  a f ree-wheel ing a e r i a l  engagement. I n  t h i s  t e s t  

the  F-15 on ly  generated an average k i l l  r a t i o  o f  2 : l  over  a l ess  sophis- 

t i c a t e d  Sov ie t  t h r e a t  presumed f o r  the 1980s. Thus, w h i l e  the F-15 i s  a 

i i ia jor  improvement i n  a i r  s u p e r i o r i t y  c a p a b i l i t y ,  a d d i t i o n a l  forces w i l l  

be requ i red  t o  counter  numer ica l l y  super io r  forces.  

F-4E Phantom -I 1  

The F-4E Phantom I1  (see Fig.  33) remains the  workhorse o f  the 

U.S. A i r  Force's t a c t i c a l  i nven to l y .  As the  "swing-force" (mu1 t i r o l e )  

a i r c r a f t  o f  t a c t i c a l  a i r  forces,  i t  i s  capable o f  per forming a i r  super i -  

o r i ty, c lose  a i r  support, and i n t e r d i c t i o n  missions. A1 though the F-4 

15S. H. H. Young, "Ga l le ry  o f  USAF Weapons," A i r  Force Magazine, 
May 1977, pp. 118 & 127-28. 

'%bnald E. Fink, " F l i g h t  Tests Conf i rm New Miss i l es  Need," 
A v i a t i o n  Week-- & Space Technology, 6 February 1978, p. 89. 
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Fig. 31 . AIM-7F Sparrow 

Fig. 32. AIM-93 Sidewinder 

Fig. 33. F-4E Phantom I 1  

SOURCE: S. H. H. Young, "Gallery o f  USAF Weapons," --Air Force Maga--zine, p. 127 (Fig.  31), p. 128 (F ig .  32), & p. 117 (F ig .  33). 
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F-16 

does n o t  pissess t t ic  r a d a r  and performance c a p a b i l i t y  o f  the  5 - 1 5  d u e  

t o  the  nuiiibers deployed and weapons c a r r i a g e  ( 4  Sparrows, 4 Sidewinders,  

and a ZDmm gun), t h e  F-4E r e p r e s e n t s  a p o t e n t  weapon i n  t h 2  I A D S  

1 7a r s e n a l .  

I n  t h e  n e a r  f u t u r e ,  t h e  F-16 (see F i g .  34) w i l l  r e p l a c e  the  F-4 

as t h e  swing- fo rce  f i g h t e r  o f  t a c t i c a l  a i r  f o r c e s .  I t s  p r i m a r y  m i s s i o n  

w i l l  be a i r - t o - g r o u n d ;  however, l i k e  t h e  F-4E, t h e  F-16 can p e r f o r m  i n  a 

secondary a i r - t o - a i r  r o l e .  The m a j o r  l i m i t a t i o n  t o  i t s  r e p l a c i n g  the 

F-4E i n  t h e  a i r  s u p e r i o r i t y  r o l e  i s  i t s  l a c k  o f  a l o n g  range m i s s i l e  

c a p a b i l i t y .  C u r r e n t  p r o d u c t i o n  models c a r r y  o n l y  two S idewinder  mis -  

s i l e s  w i t h  a range o f  two m i l e s  and a 20mm gun. T h i s  l i m i t s  t h e  F-16 t o  

1 8p r i m a r i l y  v i  sua l  s h o r t - r a n g e  engagements. 

SOURCE: S .  H. H. Young, " G a l l e r y  
o f  USAF Weapons ,I' --A i  r Force Magazine , 
p .  	118. 

F ig .  34. F-16 

N i ke-Hercules 

The Army's Mike-Hercules system (see F i g .  35) i s  a long-range,  

h i g h - a l t i t u d e  r a d a r - g u i d e d  s u r f a c e - t o - a i r  m i s s i l e  system. I t  i s  a 

semipermanent s t r a t e g i c  defense system t h a t  i s  capable o f  engagement 

I7Young, p. 	 117. 18young, p .  118. 
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2? 
PRIMARY TARGET LINE - -J4 1 1

\ 

ANTENNA 6 MAST GROUP 

OlFlCCTOA STATION 
1 : 

HIPAR 
I \  

I 
Ii I i  

HIPAR SLOG 

BATTERY CONTROL AREA 

PRlMAAV TARGET LINE 

3 

L A U N C HING 

SOURCE: Department o f  t h e  Army, U.S. Army A i r  Defense School ,  
A i-r Defense A r t i  1 l e r y  Reference Handbook (1977) p .  3-6. 

Fig. 35. Nike-Hercules 
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ranges from 75 t o  100 mi les  and a l t i t u d e s  o f  150,000 f e e t .  I t  can ca r ry  

c ! i  1,tif.v d convcmtional o r  nuc lear  warhead and can a lso be einployetl c f f e c -

10l i v(! 1.y i n  a sur tdce- to-sur face t i i ission.  

. - -- Hawk (I-Hawk) Ilriproved _-__ 

The I-Hawk (see F ig.  36) i s  t he  mainstay o f  the  Army's present 

a i r  defense a r t i l l e r y  inventory .  I t  i s  a medium range, low-to-medium 

a1ti tude, radar-guided m i s s i l e  system. The a1 ti tude capabi l  ity  o f  the  

I-Hawk ranges from 100 meters t o  40,000 meters. The system i s  r e l a -  

t i v e l y  mobi le s ince a l l  o f  i t s  major components are t r a i l e r  mounted and 

a i r  por tab le .  The Hawk systein i s  p resen t l y  the  Army's o n l y  opera t iona l  

low-a1 ti tude a i  r defense weapon t h a t  u t i l i z e s  radar  guidance f o r  a1 1- 

weather in tercep t capabi 1 ity. 

-Chaparral 

The Chaparral (see Fig.  37) i s  a h i g h l y  mobi le .sur face- to -a i r  

t i i i ss i le  system designed aga ins t  the  low-a1 ti tude t h r e a t .  Simply s tated,  

the Chaparral i s  a t racked veh ic le  w i t h  f o u r  Sidewinder m i s s i l e  launch- 

i n g  s ta t i ons .  I t  can c a r r y  up t o  12 m iss i l es .  The major l i m i t a t i o n  t o  

the Chaparral, as w i t h  o t h e r  SHORAD weapons, i s  t h a t  i t  i s  s t r i c t l y  a 

v i sua l  de tec t i on  system. I t  has no radar  f o r  search o r  t rack  and i t  

must r e l y  on the FAAR system, discussed e a r l i e r ,  f o r  e a r l y  warning. 

Target  a c q u i s i t i o n  and i d e n t i f i c a t i o n  are  accomplished v i s u a l l y ,  and 

"DA, USAADS, pp. 3-3 through 3-6. 



118 

SOURCE: W i l f r e d  L. Ebel , 
"Japan's Developing Army," 
M i 1it a ry  Review, Apri  1 1978, 
p .  31. 

Fig.  36. I-Hawk 

SOURCE: Department o f  the 
Army, U.S. Army -Air Defense 
A h 1  l e r y  Employment: Chapar-
r& l /Vu lcan ,  Fl4 44-3 ( 3 0  Sep- 
tember 1977) p .  4-2.  

I1 F i g .  37. Chaparral 
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i n f r a r e d  heat  sources guide the m i s s i l e .  The Chaparral cannot be f i r e d  

20wh i lc i t i r ;  or) I.tw IIIOVC!. 

The Vulcan (see Fig.  38) i s  the  Army ’s  pr imary a n t i a i r c r a f t  

gun system. Simply, i t  i s  a s e l f - p r o p e l l e d  t racked veh ic le  w i t h  a 2Omm 

G a t l i n g  gun mounted on i t s  chassis.  The Vulcan, l i k e  the Chaparral, 

does n o t  have a t a r g e t  a c q u i s i t i o n  radar  assoc iated w i t h  i t s  gun. A l l  

t r a c k i n g  i s  accomplished manually by us ing  v i sua l  a c q u i s i t i o n  and iden- 

t i f i c a t i o n .  The Vulcan does possess a range-only radar,  b u t  i t  prov ides 

21o n l y  l e a d  in fo rma t ion  f o r  the  f i r e  c o n t r o l  system. 

Redeye 

The l a s t  o f  the c u r r e n t  SHORAD systems, i n  a d d i t i o n  t o  the 

Chaparral and Vulcan, i s  the  Redeye (see F ig.  39), a man-portable m i s -

s i l e  system. The Redeye i s  a shou lder - f i red ,  heat  seeking m i s s i l e  t h a t  

i s  designed t o  counter  l o w - a l t i t u d e  a i r c r a f t  and he l i cop te rs .  I t  has an 

e f f e c t i v e  range o f  about 3 k i lometers .  The Redeye i s  p r i m a r i l y  a t a i l -

chase type weapon. L i k e  the  o t h e r  SHORAD weapon operators ,  the Redeye 

22o p e r a t o r  must v i s u a l l y  acqui re and i d e n t i f y  the  ta rge t .  

Patrio t  

As s t a t e d  p rev ious l y ,  the Army, l i k e  the A i r  Force, i s  i n  the 

2 0 ~ ~ ,FM 44-3, p .  4-3. ‘ ~ D A ,  FM 44-3, pp. 4-3 & 4-4. 

2 2 ~ ~ ,  pp. 4-6.FM 44-3, 4-5 



7 20 


F i g .  38. Vulcan 

I GRICSTOCU 
I ASSLI8U
I 

F i g .  39. Redeye 

SOURCE: Department o f  the Army, U.S.  Army  A i r  Defense School ,-A i r  
Defense Artillery Reference Handbook (1977),  p .  2-2 (F ig .  38) & p .  3-3 
( F i g .  39). 



121 

midst  o f  a massive modernization e f f o r t  t o  replace a i r  defense weapons 

w i t h  newer systems. These weapon system, c a l l e d  the P a t r i o t ,  Roland, 

and St inger,  w i l l  becorm. operat ional  in the l a t e  1970s and e a r l y  1 9 8 0 ~ ~  

The P a t r i o t  (see Fig.  40) i s  the f o r e m s t  of the new systems and i s  j u s t  

now completing f i n a l  developmental t es t i ng .  

Engagement Control Station Radar Set Launching Station 

SOURCE: Department o f  the Army, U.S. Army A i r  Defense School, -A i r  
--Defense A r t i l l e r y  Reference h n d b o o k  (1977) , p. 7-4. 

Fig. 40. P a t r i o t  M i s s i l e  System . 

When operat ional ,  the P a t r i o t  w i l l  b? the replacement for the 

Nike,-Hercules and the Hawk systems. Advance not ices on the P a t r i o t  are 

impressive. I t  has a s i n g l e  phased array radar  t h a t  performs the simul- 

taneous funct ions o f  search, detect ,  i d e n t i f y ,  and track.  The weapon 

system can simultaneously handle more than 50 ta rge ts  and a t o t a l  o f  

8 miss i les,  i n c l u d i n g  3 i n  the terminal  mode. The Army places h igh  

hope!; f o r  the P a t r i o t  as the Ncornerstone o f  the mid-1980 fam i l y  o f  a i r  



defense weapons. One disadvantage o f  the P a t r i o t  i; t h a t  i t  i; l ess  

Roland I 1-

As a replacement for  the  Chaparral, the Army has adopted a 

United States version o f  the French/Gernian Roland I 1  (see F i g .  4 1 )  

SOURCE:  "Rolaiid Weapon System Reaches Production 
Stage," Military Review, March 1978, p .  101.  

Fig. 41 .  Roland 111 

short-range, all-weather a i r  defense system. The Roland missile can be 

e i the r  r ada r  o r  optically guided t o  i t s  target  and i t  has a range o f  

8 kilometers. The f i r e  u n i t ,  mounted on a tracked vehicle, c o n t a i n s a  

search radar t h a t  can identify friend o r  foe,  a tracking rada r ,  an 

~ 

23DA, USAADS, pp. 7-3 & 7-4. 
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o c t i c a l  s i g h t ,  twa autorcat ic  r e l o a d i n g  lzunchers ,  a n d  two m i s s i l e  r a g a -  

2 4z i n e s ,  e x h  ~ \ fwhich ho lds  f o u r  m i s s i l e s .  Wi th  t h e  i n t r o d u c t i o n  o f  

the Roiand I 1  and i t s  s e l f - c o n t a i n e d  s e a r c h / t r a c k  radars  i n t o  t h e  inven-  

t o r y ,  c e n t r a l i z e d  i n t e g r a t i o n  o f  a i r  defense weapons w i l l  becone even 

inore complex. 

S t i n g e r  

The S t i n g e r  (see F i g .  42) i s  a man-por tab le a i r  defense m i s s i l e  

SOURCE: Department o f  t h e  Army, U.S.  Army A i r  Defense 
School , A i  r Defense A r t i  1 l e r y  Reference Handbook ( 1  977) ,  
p .  	7-1. 


F i g .  42. S t i n g e r  


system t h a t  i s  designed t o  r e p l a c e  t h e  c u r r e n t  Redeye weapon. A1 t h o u g h  

t h e  S t i n g e r  uses t h e  same i n f r a r e d  homing p r i n c i p l e  a s ' t h e  Redeye, i t  

has an improved seeker  and an advanced guidance u n i t  t h a t  g ives  i t  an 

a l l - a s p e c t  c a p a b i l i t y .  The S t i n g e r  a l s o  has improved range and v e l o c i t y  

c a p a b i l i t i e s  and an i d e n t i f i c a t i o n ,  f r i e n d  o r  f o e  ( r a d a r ) ,  c h a l l e n g e  

24John M a r r i o t t ,  "Roland 11," NATO's F i f t e e n  Nat ions ,  Apr i l -May 
1975, pp. 101-102. 
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r e c e i v e r .  I t  i s  expected t h a t  t h e  S t i n g e r  w i l l  be i n  t h e  hands o f  

25troops b,y t h e  l a t e  1970s. 

Equipiiient- - - --- I n t e g r a t i o n- - ----- - - - -Programs 

C u r r e n t l y ,  severa l  major j o i n t  p r o g r a m  a r e  under s tudy t o  

i i i iprove t h e  i n t e g r a t i o n  o f  t h e  a i r  defense system. Three p r o j e c t s  

designed t o  b e t t e r  i n t e g r a t e  t h e  command and c o n t r o l  i n f o r m a t i o n a l  f l o w  

a r e  T a c t i c a l  A i  r Cont ro l  Sys tem/Tact i  c a l  A i  r Defense System (TACS/TADS) , 

J o i n t  T a c t i c a l  I n f o r m a t i o n - D i s t r i  but ion-System (JTIDS), and Automated 

T a c t i c a l  R i  r Cont ro l  Center (TACC-Auto). These programs are b r i e f l y  

d iscussed t o  demonstrate t h a t  defense managers a r e  n o t  complete ly  over-

l o o k i n g  t h e  a i r  defense i n t e g r a t i o n  p r o b l e m  

The TACS/TADS program was e s t a b l i s h e d  i n  1969 as an ongoing 

s tudy t o  i n s u r e  i n t e r s e r v i c e  i n t e g r a t i o n  o f  p r e s e n t  and f u t u r e  command, 

c o n t r o l  , and communication systems. The major  h u r d l e  f o r  TACS/TADS 

iiianagers was t o  i n t e g r a t e  t h e  command and c o n t r o l  computers o f  t h e  

vdr ious  s e r v i c e s  and f o r c e  them t o  " t a l k "  t o  each o t h e r .  The A i r  Force 

cwiiputers i n  the  AWACS and 4371. T a c t i c a l  A i r  Cont ro l  Systetii use the  

T a c t i c a l  D i g i t a l  I n f o r m a t i o n  L ink-A (TADIL-A) , w h i l e  t h e  Army's TSQ-73 

uses TADIL-B 1 anguage. The TACS/TADS p r o j e c t  developed a message 

process ing  c e n t e r  t o  c o n v e r t  the  TADIL computer language f o r  i n t e r -  

26s e r v i c e  usage. 

25DA, USAADS, pp. 7-1 & 7-2. 


26Ra-mld Dean K o b l i t z ,  "The T a c t i c a l  A i r  Cont ro l  System, T a c t i - 




125 

T h e  J T I D S  program i s  another i n fo rma t ion  i n t e g r a t i o n  p r o j e c t .  

I t  i s  a new jam- res i s tan t  d i g i t a l  da ta - l i nk  system t h a t  i s  designed t o  

pass rea l - t ime  t a c t i c a l  i n fo rma t ion  between t a r g e t  acqu is i t i on ,  command 

and c o n t r o l ,  and weapons systems.27 The t h i r d  program t h a t  w i l l  p rov ide  

the IADS manager w i t h  a more r a ? i d  i n fo rma t ion  f l ow  i s  TACC-Auto. The 

TACC-Auto i s  designed t o  prov ide the TACC w i t h  computer-generated a i r  

b a t t l e  s i t u a t i o n  d isp lays  t o  rep lace the manual d isp lays  i n  the present  

TACCs. Hopefu l l y ,  t h i s  p r o j e c t  w i l l  c u t  the  l ong  delays i n  b a t t l e  

s i t u a t i o n  updat ing (10 minutes o r  longer)  and w i l l  p rov ide  instantaneous 

28( rea l - t ime)  readouts. 

T r a i n i n g  

Despi te the  major s tud ies  being made i n  weapons modernizat ion 

and in fo rma t ion  i n t e g r a t i o n ,  some o f  the  most s i g n i f i c a n t  problems w i t h  

i nc reas ing  IADS e f fec t i veness  remain i n  the  t r a i n i n g  area. E f f e c t i v e  

IADS employment requ i res  extens ive j o i n t  se rv i ce  t r a i n i n g .  As one o f  

General Dixon's deput ies commented about the  phi losophy o f  the T a c t i c a l  

A i  r Command (TAC) : 

. . . I t ' s  a l l  i n  h i s  [General Dixon 's ]  approach t o  " t r a i n  l i k e  
you f i g h t , "  and how can you do t h a t  unless you work w i t h  the  Army i n  
every s tep o f  what you do a l l  the  time, . . . . [ I ] t ' s  a mat te r  o f  
us [ A i r  Force personnel ]  f o r c i n g  ourselves t o  understand how the 

c a l  A i r  Defense System: A Desc r ip t i on  and Ana lys is  (U) l l  (s tudent  paper, 
Naval Postgraduate School, March 1974), pp. 2-8. (DDC Doc. 530692L.) 

27'1Bat t le  Assessment Techniques Pressed," p. 243. 

'* ' 'Battle Assessment Techniques Pressed," p .  243. 
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Arw does th ings ,  and t o  g e t  theni t o  understand how we do t h i n g s ,  
29. . . .  

Genera l ly ,  the  A i r  Force and t h e  Army a r e  p r o g r e s s i n g  r a t h e r  r a p i d l y  i n  

the j o i n t  t r a i n i n g  arena, e s p e c i a l l y  w i t h  r e s p e c t  t o  c l o s e  a i r  suppor t  

and t h e  A 4 0  o p e r a t i o n .  I n  the  f i e l d  o f  a i r  defense, however, j o i n t  

t r a i n i n g  i s  r e l a t i v e l y  scarce. Readiness Command j o i n t  exerc ises  such 

as Bold Eagle and Brave S h i e l d  are t h e  c l o s e s t  t o  r e a l i s t i c  I A D S  t r a i n -

i n g  i n  which most TAC f i g h t e r  p i l o t s  p a r t i c i p a t e .  Even these exerc ises ,  

however, a r e  so s e v e r e l y  l i m i t e d  by range r e s t r i c t i o n s  and s c r i p t e d  

scenar ios t h a t  e f f e c t i v e  I A D S  t r a i n i n g  i s  ques t ionab le .  

The i n n o v a t i o n  and success o f  TAC's Red F l a g  combat exerc ises  i n  

1'Jovember 1975 opened "Pandora's box" t o  r e a l i s t i c  t r a i n i n g .  B lue  Flag, 

Green Flag, and Black F l a g  are  among t h e  t r a i n i n g  programs t h a t  f o l -  

lowed. For t a c t i c a l  a i rc rews,  however, Red F l a g  remains t h e  l e a d e r  i n  

r e a l i s t i c  combat t r a i n i n g  d e s p i t e  a n o t i c e a b l e  d e f i c i e n c y  i n  i t s  j o i n t  

I A D S  t r a i n i n g .  I t  was n o t  w t i 1  November 1977 t h a t  I A D S  t r a i n i n g  was 

at tet i ipted w i t h  the  i n t e g r a t i o n  o f  an Army Hawk u n i t  i n  Red F lag  exer-  

c i s e s .  Th is  i s  t y p i c a l  o f  t h e  low p r i o r i t y  g iven  j o i n t  I A D S  t r a i n i n g ,  

e s p e c i a l l y  i n  the C o n t i n e n t a l  U n i t e d  Sta tes .  The f o l l o w i n g  d i s c u s s i o n  

h i  ghl  ights t h e  I A D S  t r a i n i n g  problem. 

J o i n t  T r a i n i n g  Exerc ises  

Annual j o i n t  Army/Air  Force exerc ises  where the  I A D S  i s  employed 

a r e  few i n  number. T y p i c a l  o f  t h e  l a r g e r  Readiness Command exerc ises  

2911DualChallenges Conf ron t  TAC," p. 52. 
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are Brave S h i e l d  X V I  (14-20 J u l y  1977) and Bo ld  Eagle 78 (22-30 October 

1977). I n  these exercises,  Arqy a i r  defense u n i t s  and A i r  Force i n t e r -  

ceptors were formed i n t o  an IADS.  The t r a i n i n g  they received, however, 

was l i m i t e d  and, i n  some cases, u n r e a l i s t i c .  

I n  niost l a r g e  exerc ises,  range area, a i rspace con t ro l ,  and 

s a f e t y  considerat ions cons t ra in  planners so t h a t  u n r e a l i s t i c  IADS r u l e s  

o f  engagement and procedures are employed. For example, i n  Bo ld  Eagle 

78, which took place a t  E g l i n  A i r  Force Base, F lo r i da ,  a l l  a i r c r a f t  were 

r e s t r i c t e d  t o  subsonic f l i g h t  w i t h i n  30 n a u t i c a l  m i les  o f  the  coas t l i ne  

and a l l  a i r - t o - a i r  i n t e r c e p t s  had t o  be under p o s i t i v e  con t ro l  o f  the  

TACS f a c i l i t i e s .  I n  add i t i on ,  a l l  a i r - t o - a i r  a c t i v i t y  took place over  

the water ranges, wh i l e  s u r f a c e - t o - a i r  fo rces  were employed over  land 

ranges. Th is  f a c t  alone prevented i n t e g r a t i o n  o f  a i r  defense weapons i n  

the same area. Over land, a l l  f i g h t e r s  were r e s t r i c t e d  t o  a l t i t u d e s  

h ighe r  than 700 f e e t  above ground l e v e l .  30 Rules and r e s t r i c t i o n s  such 

as the  ones t h a t  governed Bo ld  Eagle make I A D S  t r a i n i n g  i n  most l a r g e  

exe rc i  ses unrealis t i  c .  

Despi te the r e s t r i c t i v e  t r a i n i n g  environment, however, these 

exerc ises prov ide u n i t s  an oppor tun i t y  t o  experience many o f  the  i n t e -  

g r a t i o n  problems discussed i n  prev ious chapters.  For example, the 

f r u s t r a t i o n  o f  a C / V  b a t t a l i o n  t r y i n g  t o  i n t e g r a t e  i n t o  the e a r l y  

30Department o f  the A i r  Force, D i r e c t o r  o f  Operat ional  Plans, 
N i n t h  A i r  Force (TAC), "AFFOR/OPP-AIR/EXORD 702" (Shaw A i r  Force Base, 
S .  C., 12 August 1977), pp. C-17-1 through C-174-1.  
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warn ing nets can be f e l t  i n  t h e  f o l l o w i n g  e x c e r p t  f rom t h e  a f t e r a c t i o n  

report on Brave S h i e l d  X V I  by the  1 s t  B a t t a l i o n ,  5 1 s t  A i r  Defense 

A r t i l l e r y :  

E a r l y  warn ing f rom any source was v i r t u a l l y  n o n e x i s t e n t .  The 
1 s t  Bn, 5 1 s t  ADA [ A i r  Defense A r t i l l e r y ] ,  has no FAAR. Out o f  o u r  
own h ide ,  we p l a c e d  people and commo gear w i t h  t h e  A i r  Force command 
r e p o r t i n g  c e n t e r  [CRC] and w i t h  an a s s a u l t  f i r e  u n i t  f rom Marine 
Ilawk b a t t a l i o n .  The personnel  w i t h  t h e  CRC were equipped w i t h  t h e  
AN/GRC 106 [HFSSB c a p a b i l i t y ] .  When the  r a d i o  d i d  work, we found 
t h a t  t h e  CRC would pass no da ta  t o  the Army L i a i s o n  O f f i c e r .  He was 
moved t o  the command r e p o r t i n g  post ,  a mu l t i channe l  s h o t  was p u t  i n  
t o  b a t t a l i o n ,  and e a r l y  warn ing was f i n a l l y  a v a i l a b l e  t o  t h e  b a t t a l -  
i o n  t a c t i c a l  o p e r a t i o n s  center .  From there,  i t  went by AN/GRC 106 
t o  the b a t t e r y .  T h i s  system i s  cumbersome and unworkable i n  a 
moving s i t u a t i o n .  . . . Wi thout  FAAR, C / V  has no e f f e c t i v e  e a r l y  
warning. 31 

The preced ing  e x c e r p t  i s  j u s t  one example o f  t h e  problems expe- 

r i e n c e d  i n  j o i n t  exerc ises .  A s tudy o f  Arw a f t e r a c t i o n  r e p o r t s  f rom 

j o i n t  exerc ises  found t h a t  a number of  r e c u r r i n g  problems p lague these 

exerc ises .  Among t h e  most common are  communication t r o u b l e s ,  i n t e r r u p -

t i o n  o f  e a r l y  warn ing ne ts ,  l a c k  o f  h o s t i l e  a i r c r a f t  markings, and 

3:u n r e a l i s t i c  k i l l  assessment. These problems, p l u s  t h e  p r e v i o u s l y  

mentioned r e s t r i c t i o n s ,  i l l u s t r a t e  t h e  p r e s e n t  u n r e a l i s t i c  approach t o  

j o i n t  I A D S  t r a i n i n g .  

Red F l a g  

The most r e a l i s t i c  and b e n e f i c i a l  combat e x e r c i s e  f o r  t a c t i c a l  

31John D. Cranda l l  , "Brave S h i e l d  X V I  ,I ' A i  r Defense Magazine 
October-December 1977, p. 5. 

32James F. B e l l ,  "Research Report," -A i r  Defense Magazine, Apr i  1-
June 1977, pp. 4-5. 
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a i rc rews t r a i n i n g  i s  Red Flag.  The unique fea tures  t h a t  iiiake Red Flag 

s u p e r i o r  t o  j o i n t  exerc ises  f o r  a i r c r e w  t r a i n i n g  are  the range area, 

r u l e s  o f  engagement, and r e a l i s t i c  t h r e a t  s i m u l a t o r s .  Despi te Red 

F l a g ' s  o u t s t a n d i n g  c a p a b i l i t y  and r e s u l t s ,  Red F lag  i s  g r o s s l y  l a c k i n g  

i n  IADS t r a i n i n g .  O f  p a r t i c u l a r  concern i s  t h e  v o i d  o f  I A D S  employment 

and t h e  a lmost  t o t a l l y  o f f e n s i v e  o r i e n t a t e d  scenar ios.  

The Red F lag  e x e r c i s e  area i s  one o f  t h e  l a r g e s t  combined ground 

and a i r  ranges i n  t h e  C o n t i n e n t a l  U n i t e d  Sta tes .  I t  extends 140 m i l e s  

33n o r t h  o f  i d e l l i s  A i r  Force Base, Nevada, and i s  about 170 m i l e s  wide. 

The Government owns most o f  t h e  land,  so  u n r e s t r i c t e d  supersonic  low 

a1 ti tude opera t ions  a r e  permi t ted .  T h i s  i s  e s s e n t i a l  f o r  r e a l i s t i c  

t r a i n i n g  s i n c e  General Dixon and TAC have acknowledged t h a t  the  n e x t  war 

w i l l  p robab ly  be fought  a t  l ow  a l t i t u d e . 3 4  U n l i k e  Readiness Command 

exerc ises ,  Red F l a g ' s  minimum a1 t i t u d e  r e s t r i c t i o n s  a r e  compat ib le  w i t h  

c u r r e n t  f i g h t e r  t a c t i c s  and a i r c r e w  p r o f i c i e n c y  (below 200 f e e t  above 

ground l e v e l ) .  

Rules o f  engagement f o r  opposing fo rces  are  more r e a l i s t i c .  

P o s i t i v e  r a d a r  c o n t r o l  i s  n o t  a mandatory p r e r e q u i s i t e  f o r  i n t e r c e p t s  o r  

engagements. A i rspeed and a1 ti tude r e s t r i c t i o n s  i n  Red F lag  are  m i n i -  

mal, and p i l o t s  a r e  encouraged t o  t r y  i n n o v a t i v e  t a c t i c s .  The opposing 

33"Red F lag  Stresses Real ism i n  Tra in ing , "  A v i a t i o n  Week & Space 
Technology, 6 February 1978, p.  188. 

34"Requirements Concepts Keyed t o  Miss ion  Area Analys is , "  Av ia-
- - _ _  - 6 February 1978, p .  62.t i o n  Week & S p c e  Technology, 
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forces i n  Red Flag a re  made up o f  the most r e a l i s t i c  Sov ie t  s imulated 

weapons found ou ts ide  the I r o n  Cur ta in .  Every th ing  from 23mm and 57mn 

gun p la t fo rms t o  su r face - to -a i r  m iss i l es  t o  F-5Es s imu la t i ng  MIG-21s are  

35
found on the Red Force s ide.  

Red Flag i s  an e x c e l l e n t  f a c i l i t y  f o r  r e a l i s t i c  t r a i n i n g ,  b u t  

improvement i n  some areas would make Red F lag  even more e f f e c t i v e .  

Scenario development i n  Red F lag  i s  s tagnant  and outdated, e s p e c i a l l y  

f o r  IADS t r a i n i n g .  Most scenar ios harken back t o  the  composite s t r i k e  

forces o f  the  Vietnam era.  Of fens ive  a i r  base at tack,  deep i n t e r d i c -  

t i o n ,  and c lose  a i r  suppor t  scensr ios comprise the  m a j o r i t y  o f  the  

missions, The Red Forces i n  Red Flag exerc ises (Aggressor Squadrons) 

a re  g iven the  task o f  des ign ing an enerqy IADS and conduct ing a defensive 

countera i r campaign. Cur ren t l y  soph is t i ca ted  SAM s imu la to rs  are i n t e -  

g ra ted  i n t o  a S o v i e t  a i r  defense system w i t h  e laborate East German 

a i  r f i e l  ds recons t ruc ted  on the  t a r g e t  ranges. 36 B1 ue Force a i r  defense 

scenar ios occur i n t e r m i t t e n t l y ,  wh i l e  a i r  defense i n t e g r a t i o n  w i t h  Army 

u n i t s  i s  p r a c t i c a l l y  nonexis tent .  Unfor tunate ly ,  g iven the c u r r e n t  

Sov ie t  t a c t i c a l  a i r  doc t r ine ,  Sov ie t  numerical s u p e r i o r i t y ,  and the 

d i s t i n c t  p o s s i b i l i t y  the Uni ted States w i l l  be engaged i n  a defensive 

coun te ra i r  b a t t l e  i n  Europe, Red Flag fo rces  are f i g h t i n g  the  wrong war.  

Aggressor forces are becoming p r o f i c i e n t  i n  I A D S  employment, y e t  they 

35"Red Flag Stresses Realism i n  Training,"  p. 186. 

3611Red Flag Stresses Realism i n  Tra in ing,"  p. 188. 
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shou ld  lie s i n i u l a t i n g  a i r  base a t t a c k .  F-15 p i l o t s  a r e  t r a i n i n g  i n  

o f f m s i v t ?  fighter sweeps and i n t e r d i c t i o n  c s c o r t ,  y e t  they shou ld  be 

p r a c t i c i n g  a i r  defense i n t e g r a t i o n .  

As s t a t e d  e a r l i e r ,  Army a i r  defense u n i t s  a re  j u s t  beg inn ing  t o  

become i n v o l  ved i n  Red F1 ag exerc ises .  U n i t s  f rom the  11 t h  A i r  Defense 

A r t i l l e r y  Group f rom F o r t  B l i s s ,  Texas, j o i n e d  u n i t s  f rom the  727th Tac- 

t i c a l  C o n t r o l  Squadron f rom Bergstrom A i r  Force Base, Texas, i n  November 

1977 t o  p a r t i c i p a t e  i n  A r n y  maneuvers ( D e v i l  S t r i k e )  and Red F lag  78-1 

and 78-2. T h i s  was t h e  f i r s t  t i m e  Arw a i r  defense u n i t s  p a r t i c i p a t e d  

i n  Red Flag. The I A D S  was e s t a b l i s h e d  a t  the  F o r t  I r w i n ,  C a l i f o r n i a ,  

range, a smal l  Army range a d j a c e n t  t o  t h e  l a r g e  Red F lag  N e l l i s  complex. 

I t  c o n s i s t e d  o f  a mini-CRC (one c e l l  o f  t h e  AN/TSQ-91 ( V ) ) ,  an AN/TPS- 

43E radar ,  and a Hawk u n i t .  Major  Jim Burns, Operat ions O f f i c e r ,  

727th T a c t i c a l  Cont ro l  Squadron, e x p l a i n s  t h e  b e n e f i t s  r e a l i z e d  by the  

i n i t i a l  a t t e m p t  a t  Red F l a g  I A D S  t r a i n i n g  i n  the  f o l l o w i n g  e x c e r p t  f rom 

h i s  a f t e r a c t i o n  r e p o r t :  

. . . The major  b e n e f i t  exper ienced i n  Red F l a g  78 1&2 was t h a t  
t h e  combined t a l e n t s  and exper ience o f  i n d i v i d u a l  members were 
a p p l i e d  t o  r e a l i z e  the  p o t e n t i a l  o f  the  mini-CRC. Red F l a g  exer-  
c i s e s  p r o v i d e  a forum where contemporary concepts, t a c t i c s ,  and 
techniques can be t r i e d  w i t h i n  the  bounds o f  g e n e r a l i z e d  guidance. 
Personnel  and equipment were adapted t o  a concept ion o f  what a 
r e a l i s t i c  combat environment would be. The l a c k  o f  s c r i p t e d  scenar- 
i o s  w i t h  s c r i p t e d  outcomes p r o v i d e d  an unusual o p p o r t u n i t y  t o  
exper iment  w i t h  new concepts, t a c t i c s ,  and techniques. T h a t  i s  n o t  
t o  say t h a t  t r i e d  and proven procedures were abandoned. However, 
the  l a t i t u d e  t o  recogn ize  and r e a c t  t o  t h e  t a c t i c a l  s i t u a t i o n ,  t o  
i n n o v a t e  where necessary was a welcomed o p p o r t u n i t y .  I n t e r a c t i o n  o f  
a l l  t h e  TACS elements and a i r c r e w s  was dynamic and n o t  n e c e s s a r i l y  
bound by the c o n s t r a i n t s  n o r m a l l y  exper ienced i n  a somewhat 
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a r t i f i c i a l  e x e r c i s e  environment.  . . .37 

Desp i te  the  major  b e n e f i t  o f  an u n r e s t r i c t e d  t r a i n i n g  e n v i r o n -  

ment, the Red F l a g  I A D S  had t o  contend w i t h  many problems. For example, 

the Red F l a g  TACC was inadequate ly  s t a f f e d  and p o o r l y  prepared t o  moni- 

t o r  and suppor t  t h e  CRC a t  F o r t  I r w i n .  Communications between t h e  CRC, 

TACC, and t a c t i c a l  u n i t  o p e r a t i o n s  c e n t e r s  were inadequate.  The FACP 

personnel  and the  ADALO who manned the  CRC were n o t  f a m i l i a r  w i t h  t h e  

AN/TSQ-91 ( V )  equipment and procedures.  The F o r t  I r w i n  range complex 

was too smal l  t o  conduct r e a l i s t i c  and e f f e c t i v e  opera t ions .  Communica-

t i o n  problems e x i s t e d  between t h e  CRC and Hawk u n i t ,  as the TSQ-73 was 

n o t  used and t a r g e t  i n f o r m a t i o n  had t o  be passed manual ly between the 

CRC and t h e  BCC. 38 

Due t o  these and o t h e r  pu-oblenis, b a s t a r d i z e d  procedures were 

employed o u t  o f  o p e r a t i o n a l  necess i ty .  I n  d i s c u s s i n g  t h i s  f a c t ,  Major  

Burns s t a t e s :  

The manual mode o f  o p e r a t i o n s  r e q u i r e d  t h a t  s u b s t a n t i a l  chances 
[changes] be made i n  t h e  c o o r d i n a t i o n  and e x e c u t i o n  o f  i n t e g r a t e d  
counter  a i r  opera t ions .  The need t o  r a p i d l y  recognize and r e a c t  t o  
t h e  t a c t i c a l  s i t u a t i o n  i n  a h i g h  d e n s i t y / h i g h  t h r e a t  environment 
r e s u l t e d  i n  e x t e n s i v e  m o d i f i c a t i o n  o f  c l a s s i c  TACS procedures.  For  
example, the ADALO was delegated a u t h o r i t y  t o  id e n t i  fy, i n i t i a t e  
t a c t i c a l  ac t ion ,  and engage n o n - f r i e n d l y  a i r c r a f t  w i t h i n  the 
improved HAWK'S area o f  coverage u s i n g  i n f o r m a t i o n  and equipment 
c a p a b i l i t i e s  a v a i l a b l e  i n  the Operat ions C e n t r a l .  Coord ina t ion  was 
e f f e c t e d  w i  t h  the  Weapons Assignment Officer-WAO. Concurrent opera- 
t i o n s  were c a r e f u l l y  o r c h e s t r a t e d  between de fens ive  a i  r weapons 

37DAF, 727th Tac Con Sq (TAC), p.  7. 


38DAF, 727th Tac Con Sq (TAC), pp. B -1  through B-6. 
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c o n t r o l l e r s  and the  ADALO. 39 

/ \nott-wr IADS iwocedwe iriodi f i e d  in Red F1 ( 7 0  wds the iilcthod iti 

which the ADALC, pdssed e a r l y  warn ing i n f o r i l i a t i o n  t o  the  Hawk mi t s .  I t 1  

the  words o f  Major Burns: 

I n i t i a l l y  t h e  ADALO passed engagement i n f o r m a t i o n  t o  the  BCC i n  
GEOREF. T h i s  system i s  cumbersome, i n a c c u r a t e  because o f  cumula t ive  
e r r o r s ,  and l a c k s  t h e  f l e x i b i l i t y  necessary t o  r e a c t  i n  a t ime 
compression s i t u a t i o n .  A f t e r  some i n v e s t i g a t i o n  i t  was determined 
t h a t  the B C C  had an e l e c t r o n i c  c u r s o r  which was capable o f  p r o v i d i n g  
azimuth i n  m i l s  and range i n  k i l o m e t e r s .  The TACS equipment can 
p r o v i d e  c u r s o r  azimuth i n  degrees and range i n  n a u t i c a l  m i l e s .  The 
TACS c u r s o r  a l s o  was [has] a f e a t u r e  where by [ s i c ]  - a t r a c k  can a l s o  
be i n t e g r a t e d  and i t s  modes/codes determined s imu l taneous ly .  By 
p l a c i n g  t h e  TACS c u r s o r  over  the known s i t e  l o c a t i o n  o f  t h e  BCC the  
ADALO was capable o f  r a p i d l y  p r o v i d i n g  t i m e l y  and accurate in forma- 
t i o n  on the  p o s i t i o n ,  i d e n t i f i c a t i o n ,  and number o f  t a r g e t s  t o  the 
UCC. A s imple convers ion system f rom degrees t o  m i l s  and n a u t i c a l  
m i les  t o  k i l o m e t e r s  was used which s i g n i f i c a n t l y  improved the  timely 
a c q u i s i t i o n  and engagement o f  n o n - f r i e n d l y  t r a c k s .  A f t e r  exper ience 
was gained w i t h  t h i s  procedure i t  was adopted as the  pr imary  mode o f  
o p e r a t i o n  f o r  the remainder o f  the e x e r c i s e .  Th is  procedure a l s o  
f a c i  1it a t e d  t h e  engagement o f  a i  r c r a f t  when the HAWK a c q u i s i t i o n  
radar  was i n o p e r a t i v e .  I n  a d d i t i o n ,  the c l a r i t y  o f  t h e  TPS-43E 
i n f o r m a t i o n  a l s o  f a c i l i t a t e d  the engagement o f  s p e c i f i c  a i r c r a f t  i n  
a f l i g h t  o r  a i r - t o - a i r  engagement. T h i s  c a p a b i l i t y  has n o t  been 
a v a i l a b l e  w i t h  o t h e r  systems. 40 

The Red F lag  environment can thus be seen as p r o v i d i n g  an e x c e l -  

l e n t  o p p o r t u n i t y  f o r  concentrated and expanded I A D S  t r a i n i n g .  The 

r e p o r t  by Major Burns concludes w i t h  the  f o l l o w i n g  recommendation: 

I t  was e v i d e n t  d u r i n g  the  course o f  e x e r c i s e  conduct t h a t  a 
c l o s e r  work ing r e l a t i o n s h i p  i s  r e q u i r e d  between TACS/ADA u n i t s .  
J o i n t  t r a i n i n g  shou ld  be improved and expanded b o t h  i n  p r e p a r a t i o n  
f o r  the e x e r c i s e  and d u r i n g  e x e r c i s e  execut ion .  The i n c r e a s i n g  
complex i ty  o f  TACS/ADA c a p a b i l i t i e s  and l i m i t a t i o n s  be developed t o  

39DAF, 727th Tac Con S q  (TAC), p .  6-1-3. 

40DAF, 727th Tac Con S q  (TAC), pp. B-1-3 & B-1-4. 
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ensure t h a t  these u n i t s  can work e f f e c t i v e l y  toward a t t a i n m e n t  o f  
corninon goals .  Recommend t h a t  a TACS O r i e n t a t i o n  Course be developed 
f o r  ADA L i a i s o n  Teams and t h a t  an ADA O r i e n t a t i o n  Course be devel -  
oped f o r  TACS Weapons Teams. T h i s  approach would p rov ide  the r e q u i -  
s i t e  exper ience base t o  f a c i l i t a t e  c l o s e r  team work i n  t h e  a n t i c i -  
pa ted  combat environments o f  t h e  f u t u r e . 4 1  

Conclusions 

I n  examining the  major  I A D S  command and c o n t r o l  f a c i l i t i e s ,  i t  

was d iscovered t h a t  t h e  equipment has many l i m i t a t i o n s  which h i n d e r  t h e  

i n t e g r a t i o n  process. Many o f  t h e  I A D S  o p e r a t i o n a l  centers  a re  s t i l l  

b a s i c  manual systems w i t h  time-consuming manual p l o t t i n g  and u n r e l i a b l e  

vo ice communication networks.  The j o i n t  s e r v i c e s  a r e  a t t e m p t i n g  t o  

r e c t i f y  t h i s  s i t u a t i o n  w i t h  new automated d a t a - l i n k  systems such as 

TSQ-73 and JTIDS. 

The I A D S  weapons i n v e n t o r y  i s  undergoing a s i m i l a r  ma jor  m o d i f i -  

c a t i o n  program. A1 1 A i r  Force and Army c u r r e n t  a i r  defense weapons a r e  

b e i n g  r e p l a c e d  by systems t h a t  w i l l  s u s t a i n  the  I A D S  through t h e  1980s. 

As t h e  F-15, F-16, P a t r i o t ,  i ioland, and S t i n g e r  become i n c o r p o r a t e d  i n t o  

o p e r a t i o n a l  u n i t s ,  t h e i r  g r e a t l y  improved c a p a b i l i t i e s  c a l l  f o r  a 

r e e v a l u a t i o n  o f  t h e  p r e s e n t  employment d o c t r i n e  and procedures.  

A1 though these new weapons have s u p e r i o r  capabi 1it i e s  t h e  same i n t e g r a -

t i o n  problems remain unresolved. 

F i n a l l y ,  i n  the  I A D S  t r a i n i n g  d iscuss ion ,  i t  was concluded t h a t  

c u r r e n t  j o i n t  s e r v i c e  I A D S  t r a i n i n g  i s  conducted t o o  i n f r e q u e n t l y  and i s  

41DAF, 727th Tac Con S q  (TAC), pp. B-1-4 & B-1-5. 
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u n r e a l i s t i c  i n  most exerc ises .  J o i n t  exerc ises  such as Readiness Com-

niand exercises do n o t  p r o v i d e  adequate r e a l i s t i c  I A D S  t r a i n i n g ,  T h e i r  

scenar ios a r e  ex t remely  s te reo typed t o  t h e  o f f e n s i v e l y  o r i e n t e d  t a c t i c a l  

employment d o c t r i n e ,  w h i l e  r u l e s  o f  engagement are u n r e a l i s t i c  and 

h i g h l y  r e s t r i c t i v e  due t o  range area, a i rspace c o n t r o l ,  and s a f e t y  

c o n s t r a i n t s .  The r e c e n t  use o f  Red F l a g  exerc ises  f o r  I A D S  t r a i n i n g  has 

s o l v e d  some o f  these problems. Rules o f  engagement a r e  more r e a l i s t i c ,  

and i n n o v a t i v e  t a c t i c a l  employment i s  encouraged. Some problems w i t h  

Red F l a g  I A D S  t r a i n i n g  must be remedied, however. The scenar ios a re  too 

o f f e n s i v e l y  o r i e n t e d  toward a i r  base a t t a c k .  The range area a t  F o r t  

I r w i n  i s  t o o  smal l  t o  conduct p r o p e r  I A D S  t r a i n i n g .  These and o t h e r  

t r a i n i n g  problems a r e  n o t  insurmountable,  e s p e c i a l l y  i f  t h e  proper  

emphasis i s  p l a c e d  on t a c t i c a l  a i r  defense i n t e g r a t i o n .  
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CHAPTER V I  

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

Several s i g n i f i c a n t  events  o f  t h e  p a s t  decade have r e q u i r e d  t h e  

U n i t e d  S t a t e s  t o  reassess i t s  i n t e g r a t e d  a i r  defense d o c t r i n e  and capa- 

b i l i t i e s .  These events i n c l u d e  t h e  Vietnam War, t h e  1973 Middle East 

War, and t h e  change i n  S o v i e t  t a c t i c a l  a i r  d o c t r i n e  and c a p a b i l i t i e s .  

The i i o r t h  Vietnamese a i r  war over- Hanoi demonstrated t h a t  an i n t e g r a t i o n  

o f  j e t  a i r c r a f t ,  s u r f a c e - t o - a i r  n i i s s i l e s ,  and convent iona l  a n t i a i r c r a f t  

guns can be h i g h l y  e f f e c t i v e  i n  d e f e a t i n g  or harass ing  a s u p e r i o r  enemy. 

The exper ience by t h e  Ari ib Forces i n  t h e  1973 Midd le  East  War 

r e i n f o r c e d  many o f  t h e  outcomes found i n  Vietnam. I n t e g r a t e d  a i r  

defense proved once aga in  t o  be ii d e c i s i v e  f a c t o r  i n  a i r  b a t t l e s .  

A1 though t h e  I s r a e l  i s  were e v e n t u a l l y  cons idered v i c t o r i o u s ,  t h e  e f f e c -  

t i veness  o f  t h e  Arab a i r  defenses s u r p r i s e d  even t h e  I s r a e l i s ,  These 

two wars demonstrated t h a t  a w e l l - i n t e g r a t e d  a i r  defense can degrade a 

s t r o n g  o f f e n s e  o r  can a t  l e a s t  make o f f e n s i v e  t a c t i c a l  a i r  opera t ions  

ex t remely  expensive.  

The two wars a l s o  p r o v i d e d  i n s i g h t s  i n t o  t h e  d i f f e r e n t  tech-  

n iques used f o r  i n t e g r a t i n g  a i r  and ground de fens ive  weapons i n  combat. 

A l though t h e  S o v i e t  Union t r a i n e d  and s u p p l i e d  a l l  t h r e e  defenders-the 
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N o r t h  Vietnaniese, the  Syr ians,  and t h e  Egypt ians--each de fender 's  i n t e -

g r a t i o n  t a c t i c s  d i f f e r e d .  The Nor th  Vietnamese used a h i g h l y  c e n t r a l -  

i z e d  and i n t e g r a t e d  command and c o n t r o l  system i n  which they  employed 

i n t e r c e p t o r s  s p a r i n g l y  and o n l y  on t h e  f r i n g e s  o f  t h e  SA-2  and a n t i a i r -  

c r a f t  a r t i l l e r y  envelopes. The system was so w e l l  i n t e g r a t e d  a f t e r  

e i g h t  years  of  w a r  t h a t  i n t e r c e p t o r s  cou ld  be used as b a i t  and decoys t o  

l u r e  t h e  enemy i n t o  t h e  m i s s i l e  and a n t i a i r c r a f t  a r t i l l e r y  b e l t s .  

The Egypt ians and Syr ians,  us ing  more s o p h i s t i c a t e d  weapons, 

were n o t  a b l e  t o  i n t e g r a t e  t h e i r  i n t e r c e p t o r s  as e f f e c t i v e l y  as t h e  

N o r t h  Vietnamese. The Egypt ians at tempted t o  r e l y  p r i m a r i l y  on t h e i r  

s u r f a c e - t o - a i r  weapons. They ust?d t h e i r  i n t e r c e p t o r s  o u t s i d e  t h e  ni is-  

s i l e  b e l t s  o n l y  when i t  was a b s o l u t e l y  necessary.  T h i s  s t r a t e g y  worked 

i n i t i a l l y ;  however, once t h e  Egypt ians were f o r c e d  t o  commit t h e i r  

i n t e r c e p t o r s  i n s i d e  t h e  m i s s i l e  b e l t s ,  t h e  number o f  a i r c r a f t  l o s t  t o  

f r i e n d l y  f i r e  rose  s h a r p l y .  On t h e  b a s i s  o f  sketchy r e p o r t s ,  the  

Syr ians  at tempted t o  s o l v e  t h e  f r a t r i c i d e  problem through i d e n t i f i c a -  

t i o n ,  f r i e n d  o r  f o e  ( r a d a r )  ( I F F )  procedures.  They p e r m i t t e d  f r i e n d l y  

a i r c r a f t  o p e r a t i o n s  i n s i d e  t h e  Gcilan m i s s i l e  b e l t ,  b u t  they,  too ,  expe-

r i e n c e d  a s i g n i f i c a n t  f r i e n d l y  loss r a t e .  

I n  the  p a s t  decade, t a c t i c a l  a i r  defense has come i n t o  i t s  own 

as a s t a t e  o f  war fare.  Obvious ly ,  a i r  defense a lone cannot win a war. 

I f  t h e  enemy i s  powerfu l  enough and i s  w i l l i n g  t o  absorb h i g h  loss 

r a t e s ,  a i r  defenders w i l l  f i n d  i t  d i f f i c u l t  t o  h o l d  o u t  i n d e f i n i t e l y  i n  

t h e  absence o f  s u p e r i o r  o f f e n s i v e  combat power. Regardless o f  whether 
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o f fense o r  defense dominates,  t h e  i n t e g r a t i o n  o f  a i r  and s u r f a c e  defen- 

s i v e  weapons i s  e x t r e m e l y  i m p o r t a n t  t o  t h e  o v e r a l l  outcome o f  t h e  a i r  

b a t t l e .  

H i s t o r i c a l  l essons  o f  t h e  employment o f  a modern i n t e g r a t e d  a i r  

de fense system (IADS) i n  combat become even more s i g n i f i c a n t  when one 

c o n s i d e r s  t h e  S o v i e t  b u i l d u p  o f  t a c t i c a l  a i r  f o r c e s  and t h e  chang ing  

S o v i e t  d o c t r i n e .  T e c h n o l o g i c a l  advances i n  S o v i e t  o f f e n s i v e  t a c t i c a l  

a i r  c a p a b i l i t y  d u r i n g  t h e  p a s t  decade have been a s t o n i s h i n g .  Deployment 

o f  t h e  Fencer-A, Flogger-D, and F i t t e r - C  has g i v e n  S o v i e t  F r o n t a l  Av ia -  

t i o n  f o r c e s  t h e  c a p a b i l i t y  t o  s t r i k e  deeper t a r g e t s  w i t h  l a r g e r  pay- 

l oads .  T h i s  t h r e a t  w i l l  p r o b a b l y  i n g r e s s  a t  low a l t i t u d e s  and h i g h  

spceds i n  mass wave a t t a c k  t a c t i c s .  The S o v i e t  t a c t i c a l  a i r  power, 

a lways s t r o n g  d e f e n s i v e l y ,  i s  now c h a l l e n g i n g  U n i t e d  S t a t e s  r e a r - b a s i n g  

areas  w i t h  a new o f f e n s i v e  t a c t i c a l  a i r  arm o f  u n q u e s t i o n a b l e  s o p h i s t i -  

c a t i o n .  

Even more t h r e a t e n i n g  i s  t he  S o v i e t  d o c t r i n a l  metamorphosis f rom 

a d e f e n s i v e  p o s t u r e  toward  an o f f e n s i v e  t a c t i c a l  a i r  s t r a t e g y .  I n  t h e  

p a s t  decade, F r o n t a l  A v i a t i o n  fo rces  have been g i v e n  i n c r e a s i n g  respon-  

s i b i l i t y  i n  a l l  phases o f  o f f e n s i v e  o p e r a t i o n s .  O f f e n s i v e  t a r g e t s  such 

as enemy n u c l e a r  d e l i v e r y  systems and a i r  bases, wh ich  i n  t h e  p a s t  were 

r e s e r v e d  f o r  S o v i e t  r o c k e t  t r o o p s ,  a r e  now p r i m a r y  t a r g e t s  f o r  F r o n t a l  

A v i a t i o n  a i r c r a f t .  T h i s  p l a c e s  t h e  U n i t e d  S t a t e s  A i r  Force i n  a p o s i -  

t i o n  where i t  must be a b l e  t o  conduc t  an o f f e n s i v e  c o u n t e r a i r  campaign 

and a l s o  c o o r d i n a t e  an e f f e c t i v e  [ADS a g a i n s t  a de te rm ined  enemy. 
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Conclusions 

The change i n  S o v i e t  o f f e n s i v e  c a p a b i l i t y  and the r e c e n t  h i s t o r -

i c a l  reeiriergence o f  a i r  defense potency have n e c e s s i t a t e d  an examinat ion 

o f  t h e  U n i t e d  S t a t e s  t a c t i c a l  I A D S .  Th is  research e f f o r t  has revea led  

s i x  major  conc lus ions  concern ing t h e  p r e s e n t  I A D S  s t a t u s .  The f i r s t  and 

perhaps most i m p o r t a n t  conc lus ion  i s  t h a t  t a c t i c a l  a i r  defense i s  n o t  

g iven  p r o p e r  emphasis i n  c u r r e n t  A i r  Force d o c t r i n e .  Al though the  A i r  

Force has pr imary  r e s p o n s i b i l i t y  f o r  develop ing i n t e g r a t e d  a i r  defense 

d o c t r i n e ,  i t  has been remiss i n  f u l f i l l i n g  t h i s  r e s p o n s i b i l i t y .  Events 

o f  t h e  p a s t  decade p l u s  t h e  Army's change t o  the  " A c t i v e  Defense" doc- 

t r i n e  have p laced t h e  A i r  Force i n  t h e  awkward p o s i t i o n  o f  be ing  c h a l -  

lenged on i t s  d o c t r i n a l  development. 

The second major  conc lus ion  i s  t h a t  t h e  p r e s e n t  I A D S  o rgan iza-

t i o n a l  l i n e s  o f  c o n t r o l  and communication are ext remely c e n t r a l i z e d .  

A1 though t h e  N o r t h  Vietnamese demonstrated t h a t  a w e l l - o r g a n i  zed I A D S  

w i t h  c e n t r a l i z e d  c o n t r o l  can be h i g h l y  e f f e c t i v e ,  an o v e r r i d i n g  d isad-  

vantage t o  c e n t r a l i z a t i o n  i s  t h a t  l i n e s  o f  weapons c o n t r o l  and cornmuni- 

c a t i o n  become complex and cumbersome. The i n t e g r a t i o n  o f  U n i t e d  Sta tes  

a i r  defense weapons employment i r ;  h i g h l y  c e n t r a l i z e d  i n  the c o n t r o l  and 

r e p o r t i n g  centers  ( C R C s ) .  With p r e s e n t  equipment, the C R C s  can e f f e c -  

t i v e l y  i n t e g r a t e  i n t e r c e p t o r s  and Hawk u n i t s  o n l y  i f  the  TSQ-73 i s  

a v a i l a b l e .  I n  cases where p o s i t i v e  c o n t r o l  i s  n o t  assured, such as i n  

manual Hawk employment ( w i t h o u t  TSQ-73) and i n  a l l  shor t - range a i r  

defense (SHORAD) employment, t h e  A i  r Force Component Commander (AFCC) 
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and h i s  s t a f f  e s t a b l i s h  ex t re t i i e l y  r e s t r i c t i v e  r u l e s  o f  engagement. T h i s  

c e n t r a l i z e d  o r g a n i z a t i o n  reduces f l e x i b i l i t y  o f  I A D S  wedpons i n t e g r a t i o n  

drid proh i t1-i ts  autonortious b i  l a t e r d  o p e r a t i o n s ,  t h a t  i s ,  o p e r a t i o n s  such 

as t h e  F-lS/Hawk o r  t h e  F-l5/SHOiiAD eniployrnent w i t h o u t  C R C  c o n t r o l .  

The t h i r d  c o n c l u s i o n  i s  t h a t  r e s t r i c t i v e  I A D S  r u l e s  o f  engage- 

ment and s t a n d a r d  o p e r a t i n g  procedures  r e s t r a i n  i n t e g r a t i o n  f l e x i  b i l  i t y .  

R e l i a n c e  on these  r u l e s  and procedures  i s  necessary  t o  c lccomodate 

i n t e g r a t i o n  d e f i c i e n c i e s ,  b u t  sotlie r u l e s  and procedures  a r e  g r o s s l y  

u n r e a l i s t i c  and wou ld  be d i s a s t r o u s  i n  a h i g h  t h r e a t  env i ronmen t .  

Eniployment p rocedures  such as we(ipon engagement zones and s a f e  passage 

c o r r i d o r s ,  wh ich  p l a c e  f r iend1.y  -F igh te rs  a t  riiediurii a l t i t u d e  o v e r  t h e  

f o r w a r d  edge o f  t h e  b a t t l e  a rea ,  a r e  u n r e a l i s t i c  i n  t o d a y ' s  env i ronment .  

Neapon engagement zones wou ld  a1 :;o i n h i b i t  a i r  defense b a t t l e  managers 

who were employ ing  t h e  concept  01' t i i ix and mass o f  a i r  de fense weapons. 

A d d i t i o n a l l y ,  u n i v e r s a l  weapons x i g h t  s t a t u s  f o r  SHORAD weapons s e v e r e l y  

1 i m i t s  t h e i r  employment th roughou t  t h e  c h e a t e r  o f  o p e r a t i o n s .  These 

r u l e s  and procedures  a r e  des igned t o  c o n t r o l  t h e  f r a t r i c i d e  problem; 

however, t h e i r  en forcement  s e v e r d y  r e s t r i c t s  i n t e g r a t e d  employment 

f l e x i b i l i t y  i n  t h e  system. 

The f o u r t h  c o n c l u s i o n  i s  t h a t  t h e  I A D S  corriniand and c o n t r o l  

equipment i s  i nadequa te  t o  suppor t  a t o t a l l y  i n t e g r a t e d  a i r  defense 

system. The most i m p o r t a n t  i n t e g r a t i o n  b reak th rough  t o  d a t e  i s  t h e  

development o f  t h e  TSQ-73, wh ich  a1 lows A i r  Force/Hawk r e a l - t i m e  i n t e -  

g r a t i o n .  The SHORAD u n i t s ,  however, a r e  s t i l l  c o m p l e t e l y  on t h e i r  own 
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as f a r  a s  t a r g e t  e a r l y  warning, a c q u i s i t i o n ,  and i d e n t i f i c a t i o n ,  I n t e r -

ceptors w c  a t  t he  riicrcy o f  t h e  CRCs,  because a t  presctit no d i r e c t  

mit t iun i cn 1. i o r i  c i i p J t ) i  I i t y  e x i s t s  between t h e  L l ! ]  ~d Artity a i  r d e f w s t ’  

a r t i l l e r y  u n i t s .  

The I A D S  weapons themselves a r e  a l s o  inadequate t o  suppor t  a 

t o t a l l y  i n t e g r a t e d  system. F o r t u n a t e l y ,  an e x t e n s i v e  modern i za t i on  

program i s  c o r r e c t i n g  t h i s  f i f t h  conc lus ion .  U n t i l  t h e  new weapons a r e  

deployed, however, p resen t  weapcrns, a1 though capable,  do n o t  l e n d  them- 

se l ves  t o  e f f e c t i v e  i n t e g r a t i o n  t a c t i c s .  There i s  no c a p a b i l i t y  t o  

o p e r a t e  an i n t e g r a t e d  system i n  a t o t a l l y  a l l - w e a t h e r  env i ronment .  A l l  

o f  t h e  p r e s e n t  SHORRD weapons--( h a p a r r a l  , Redeye, and Vulcan--are 

s t r i c t l y  v i s u a l  t a r g e t  a c q u i s i t i o n  and i d e n t i f i c a t i o n  weapons. Even t h e  

F-15 and t h e  Hawk, which have I F F  c a p a b i l i t y ,  s t i l l  r e l y  on v i s u a l  

i d e n t i f i c a t i o n  as one o f  t h e i r  p r i m a r y  means o f  t a r g e t  v e r i f i c a t i o n .  

Another  probleni  assoc a t e d  w i t h  the  F-15 modern i za t i on  i s  t h a t  t h e  A i r  

Force niust come t o  g r  ps w i  I n  the  q u a n t i t y  versus qua1 i t y  m a t t e r  i n  F-15 

eriiployrnent. F u r t h e r ,  t h e  A i r  Force must c o n s i d e r  t h e  impact  o f  r e p l a c -

i n g  t h e  F-4E w i t h  t h e  F-16, an t i i r c r a f t  t h a t  does n o t  have an a l l -  

weather i n t e r c e p t  c a p a b i l i t y .  

The s i x t h  and f i n a l  c o n c l u s i o n  i s  t h a t  I A D S  j o i n t  t r a i n i n g  i s  

p r e s e n t l y  t o o  scarce and un rea l  i s t i c .  The annual j o i n t  exe rc i ses ,  such 

as B o l d  Eagle and Brave S h i e l d ,  do n o t  i n c o r p o r a t e  r e a l i s t i c  r u l e s  o f  

engagement due t o  range area,  a-irspace, and s a f e t y  c o n s t r a i n t s .  The 

j o i n t  e x e r c i s e  scenar ios  and t r a i n i n g  environment a r e  t o o  i n f l e x i b l e  t o  
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a1 low tac t ics  i n n o v a t i o n  a n d  experimentation. While Red Flag exercises 

have eliiwinated sotile o f  these problems, major problems remain. For 

instance, the eniphasis in Red F lag  i s  s t i l l  on offensive a i r  base a t t a c k  

and composite force deep interdict ion scenarios. IADS employment i s  

rarely played in Red Flag, and only then a t  the smaller adjacent Fort  

Irwin range. While offensive counterair  and  interdict ion operations 

s t i l l  warrant  exercising in the j o i n t  environment, the overwhelming 

numerical superiority and  doctrinal change i n  Soviet Frontal Aviation 

demand t h a t  a greater emphasis be placed on defensive counterair scenar- 

ios .  The meager attempts t o  date t o  employ a fu l ly  integrated IADS i n  

the j o i n t  environment have shown t h a t  the United States i s  i l l-prepared 

t o  f i g h t  an intensive defensive counterair ba t t le  with today's equipment 

and  t ra ining.  

-Recominendations 

T h i s  thesis  has dea l t  w i t h  the general topic of  integrated a i r  

defense. The conclusions lead t o  one major recommendation: The Air 

Force and  the Army should place more emphasis on integrated tac t ica l  a i r  

defense. Given the significant, events t h a t  have occurred within the 

past decade, the Ai r Force, especial ly ,  should recognize the future 

importance o f  t ac t ica l  a i r  defense. The processes o f  a i r  defense in te -  

gration are  complex a n d  w i l l  require extensive future cooperation, 

development, and training. 

Beyond th i s  general recommendation, several more speci f i c recom- 

mendations fol low.  In par t icu lar ,  this wri ter  recommends that :  



143 

1. The Air Force and  the Army publish a j o i n t  t ac t ica l  a i r  

defense operational doctrine rrianual. 

2 .  The Air Force examine present doctrine t o  deteruiine i f  

increased emphasis needs t o  be placed on defensive capabi l i t ies  and a i r  

strategy in the l i g h t  o f  the threa t .  

3 .  The Army revise sections in i t s  a i r  defense a r t i l l e r y  

employment manuals (44 s e r i e s )  t h a t  deal with integration doctrine and 

interceptor  employment t o  align them with present capabi l i t i es .  

4 .  Both services reevaluate the IADS rules of engagement and 

procedures t o  provide more f l e x i b i l i t y  in integration employment. 

5 .  B o t h  services procure a d d i t i o n a l  control equipment such as 

UHF radios f o r  Army a i r  defense a r t i l l e r y ,  FM radios i n  a i r c r a f t ,  and 

better SHORAD ear y warning equipment t o  provide increased decentralized 

i n tegra t i  on capab l i t i e s .  

6 .  B o t h  services accelerate thei r weapons moderni zation 

programs. 

7. The Air Force consider modifying a portion o f  the  F-16 

swing-force with an a1 1-weather intercept  capabili ty.  

8. The Readiness Conimand change i t s  j o i n t  exercise procedures 

t o  provide more r e a l i s t i c  IADS t ra ining.  

9. Red Flag managers revise the i r  scenarios and  deployments to  

incorporate more IADS t ra ining.  A permanent IADS f a c i l i t y  with opera- 

tional tac t ica l  a i r  control center (Air Force) control and reporting 

center,  Hawk, a n d  short-range air .  defense units should be s e t  up on the 
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[Jellis range coiiipl ex. 

10. Both services should i n i t i a t e  a jo int  IADS training school 

for weapons controllers,  Army a i r  defense a r t i l l e r y  off icers ,  and 

f ighter pi lots .  

11 .  Brief (one-week) interservice exchanges should be arranged 

for weapons controllers,  Army a i r  defense a r t i l l e r y  off icers ,  and  

f ighter pi lots .  
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APPENDIX:  GLOSSARY OF ACRONYMS SHOWN I N  FIGURES 


AADCP: Army A i r  Defense Command 
Post  

AD: a i r  defense 

ADA: a i r  defense a r t i l l e r y  

ADALO: A i  r Defense A r t i  1 l e r y  
L i a i s o n  O f f i c e r  

R L C C :  a i r l i f t  c o n t r o l  c e n t e r  

AM: amp1itude modul a t e d  

ASRT: a i r  suppor t  r a d a r  team 

BCC: b a t t e r y  c o n t r o l  c e n t r a l  
(Army1 

BOC: b a t t a l i o n  opera t ions  c e n t e r  
(Army1 

CP: command p o s t  

CRC: c o n t r o l  and r e p o r t i n g  
c e n t e r  

CRP: c o n t r o l  and r e p o r t i n g  p o s t  

C / V :  Chaparral /Vulcan 

CWAR: cont inuous wave a c q u i s i -
t i o n  r a d a r  

DASC: d i r e c t  a i r  s u p p o r t  c e n t e r  
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DEFCON : defense read i  ness 
c o n d i t i o n  

DTOC: d i v i s i o n  t a c t i c a l  opera- 
t i o n s  c e n t e r  

ECM: e l e c t r o n i c  countermeasures 

EW: e a r l y  warn ing 

FAAR: fo rward  area a l e r t i n g  
r a d a r  (Army) 

FACP: fo rward  a i r  c o n t r o l  p o s t  
( A i r  Force) 

FCC: f l i g h t  c o o r d i n a t i o n  c e n t e r  

FEBA: fo rward  edge o f  t h e  
b a t t l e  area 

FEZ: f i g h t e r  a i r c r a f t  engage- 
ment zone 

FM: f requency modulated 

GEOREF: World Geographic Refer-  
ence System 

H I M E Z :  h i g h - m i s s i l e  engagement 
zone 

H I P A R :  h i g h  power a c q u i s i t i o n  
r a d a r  

LCG: 1aunchi ng c o n t r o l  group 
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LOMEZ: l o w - m i s s i l e  engagement 
zone 

LOPAR: lower  power a c q u i s i t i o n  
r a d a r  

MSL: mean sea l e v e l  

MTR: m i s s i l e  t r a c k i n g  r a d a r  

PAR: pu l  se a c q u i s i t i o n  r a d a r  

PCP: p l a t o o n  command p o s t  

KATT: r a d i o  t e l e t y p e w r i t e r  

KTO: r a d i o  te lephone o p e r a t o r  

TAC: T a c t i c a l  A i r  Cotrimand 

TAC(A): t a c t i c a l  a i r  coord ina-  
t o r  ( a i r b o r n e )  

TACC: t a c t i c a l  a i r  c o n t r o l  
c e n t e r  ( A i r  Force) 

TCO: T a c t i c a l  Cont ro l  O f f i c e r  

TOC : t a c tica 1 opera tions cen t e r  

TRR: t a r g e t  r a n g i n g  r a d a r  

TTR: t a r g e t  t r a c k i n g  radar  

TUOC: t a c t i c a l  u n i t  opera t ions  
c e n t e r  ( f i g h t e r  o p e r a t i o n s )  
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