
Concurred in by ... 
UNITED STATES INTELLI 

~ indicated · averlea 
J 

\31 OCTOBERf.l 

.. I 

DECLASSIFIED  Authority   NND 957358



DECLASSIFIED  Authority   NND 957358



TOP SECRET 

NATIONAL INTELLIGENCE ESTIMATE 

·NUMBER 11-3-62 

(Supersedes NIE 11-3-61) 

~?taOVffi FGR ~ELEASE 
mA RISTOfUCAt .. REVIEW PROGRA~· 

Soviet Bloc Air and Missile Defense 

Capabilities Through Mid- f 96 7 

TOP SECRET 

DECLASSIFIED  Authority   NND 957358



TOP SECRET 

TABLE OF CONTENTS 

THE PROBLEM ........ . 

SUMMARY AND CONCLUSIONS . 

DISCUSSION . . 

I. GENERAL 

II. ORGANIZATION 

III. AIR DEFENSE WEAPONS 

Surface-to-Air Missiles . 
Antlmi.ssile Program . 
AntlsateWte Program 
Nuclear Warheads . 
Fighter Aircraft . . 
Air-to-Air Missiles . 
Antiaircraft Guns . 

IV. RADAR AND CONTROL EQUIPMENT . 

Early Warning Radars . . . . . . . 
Ground Controlled Intercept Radars . 
Detection of MissUe Launchings . 
Future Development . . . . . 
Passive Detection . . . . . . 
Electronic Warfare . . . . . 
Communicat.tons and Control . 

V. CIVIL DEFENSE • . . . . . . 

VI. SOVIET AIR DEFENSE CAP ABU.ITIES . 

Deployment . . . . . . . . . . . . . 
Warning Time . . . . . . . . . . . . 
Current Capabilities and Future Trends. 

ANNEX A: Tables . . . . . . . . . 

ANNEX B: Maps and Illustrations . 

TOP SECRET 

Page 

1 

1 

6 

6 

6 

7 

7 
11 
15 
15 
16 
17 
18 

18 

18 
19 
19 
19 
19 
20 
20 

21 

22 

22 
22 
23 

25 

37 

DECLASSIFIED  Authority   NND 957358



THE PROBLEM 

TOP SE(;REJ:. 

SOVIET BLOC AIR AND MIS
SILE DEFENSE CAPABILITI ES 
THROUGH MID-1967 

To evaluate the capabilities of Soviet Bloc air and missile de
fense systems through mid-1967. 

SUMMARY AND CONCLUSIONS 

A. The USSR has continued to devote large-scale efforts to 
improving and modernizing its air defense system. We estimate 
that in recent years, air defense has absorbed about one-fifth of 
the Soviet military expenditures which can be attributed to broad 
military missions. Moreover, the Soviets consider their air de
fense system so important that its chief holds the position of a 
Deputy Minister of Defense, ranking with the chiefs of Soviet 
ground, air, naval, and rocket forces. (Paras. 1, 4) 

B. Defenses against hostile aircraft, especially against me
clium and high altitude bombers, have been greatly strengthened 
in recent years by the widespread deployment of surface-to-air 
missile (SAM) systems, improved interceptors with air-to-air 
missiles (AAMs), and advanced equipment for air defense warn
ing and control Antiaircraft capabilities will be further im
proved and extended, but the major future development which 
we foresee is the advent of a capability against ballistic missiles. 
(Paras. 2-3) 

C. High priority R&D on antimissile defenses bas been under 
way in the USSR for more than five years. Our evidence is still 
inadequate to support al'. estimate of the characte~tics of the 
defenses being developed. However, it does point to R&D work 
on several different systems to defend against Western missiles 
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of various ranges. One of these, a system to defend field forces 
against short-range ballistic missiles, could be operational now 
or in 1963. (Paras. 22-24, 32) 

D. Our evidence leads us to conclude that the USSR is de
ploying an anLiballistic missile (ABM) system around Leningrad 
and that it will probably become operational in 1963. We lack 
the technical data on components which would be necessary for 
a firm estimate of the capabilities of the Leningrad system. How
ever, we believe the system bas been test-fired at Sary Shagan 
against ballistic missiles of short and medium ranges, including 
1,100 nautical mile (n.m.) missiles which are the nearest Soviet 
equivalent in range and velocity to the Thor. Jupiter, and Polaris. 
We are uncertain whether the USSR has test-fired any anti
missiles against ICBM's. However, the Soviets have almost cer
tainly conducted extensive research on ICBM re-entry character
istics and we believe that they would have concluded that the 
problems of intercepting ffiBMs and ICBMs are not significantly 
different. For this reason, and considering the nature of the 
ballistic missile threat to Leningrad, we believe that the system 
being deployed there is probably designed to intercept both 
ffiBMs and ICBMs. We have no basis for estimating it.s efiective
ness. We think it unlikely, however, that a system deployed at 
the current stage of Soviet R&D would be eJiective against mis
siles employing decoys.1 (Paras. 25-26) 

• The Director, Defense Int.eWgence Agency, Lho Assl.st.ant Chief of St.atr tor 
Intelligence, Department ot the Army, Tbe ~lst.a.nt Cb1et ot Nanl OperaUon.s 
<Intelligence), Department ot t.be Navy, the A.sst.stant Chlet of Sta..tr, InteiDcence, 
USAF, and Lhe Dlrect.or tor Intelligence, Jolnt. St.atr, do not concur ln t.h1.s 
paragraph. 

They are concerned that. the paracrapb may not. g'l'fe a proper per'J)e<:the of 
l.he operational capability or the Leningrad system. The reader may lnter that 
the system has a capability again.st the ICBM, whereas this ean.oot be sub
st.anUated. 

They bcUe•o the Leningrad system wa.s developed at Sary Sbacan tor st.&tte 
or field deployment and ha.s been tested only agaln.st. target ml.ssUes wlt.h vulous 
ranges from about 300 n.m. up to 1,050 n.m. 

They believe aUo that the system deployed around Leningrad Is t.o provide a 
measure ot prot.eetlon agaln3t the Tbor, J upiter, and Polarls. Wben operaUonal. 
the system should have a eapabWt.y to eopee the threat posed by these first 
generaUon systems. Any major change 1n the character of t.be Uueat, such a.s 
use or salvo ftre, decoys, or t.a.nkage t ragmentaUon, should ha'fe a detrimental 
etrect. on the system's capabWUes. 

(Footnote continued next page.) 
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E. To counter the more complex long-range ballistic missile 
threat of the mid-1960's, the Soviets may seek to improve the 
Leningrad system, or may develop a different and more advanced 
system, or both. Should they follow the first course, deployment 
of the Leningrad system at addttional locations would probably 
begin in the near future if it has not already begun. If sites are 
under construction now, initial operational capabilities could be 
achieved at one or more locations in abou~ two years, and subse
quent improvements would progressively increase the capabilities. 
We regard it as more likely, however, that the USSR will defer 
deployment at locations other than Leningrad until a new and 
better antimissile system is available. In this case, the require
ment for further R&D would probably delay the beginning of 
deployment for another year or so. Initial operational capa
bilities could probably be achieved at one or more locations in 
1965- 1966. (Para. 30) 

F. If technical achievements enable the Soviets to develop 
an ABM system which they regard as reasonably effective against 
long-range missiles, a vigorous deployment program will prob
ably be undertaken. Considering the vast effort required for a 
large program and the relative importance of the various urban
industrial areas in the USSR, we believe that a vigorous Soviet 
deployment program would contemplate the defense of some 
20-25 principal Soviet cities. A program of this scope almost 
certainly would require some five or six years from its initiation 
to its completion. We have no basis for judging whether or when 
the Soviets would consider their ABM systems effective enough 
to warrant the initiation of such a program. (Para. 31) 

(Foot.not.e' eontlnuedJ 
One o f t.he more crlt.lc.al judgmenu to be made ls an assessment of the system's 

pol.enllal capability agaln.st an ICBM re~ntry nhlcle. They believe t hat under 
eert.aln favorable condltlon.s, the syst.em, as synthesized !rom the Sary Shag;m 
activity, could engage an ICBM re-entry vehicle. ( 

sugcest.s t.hal the system probably wa.s opLJmlz.ed against MRBM.s. 
1) 

While an anU-lCBM capability can neither be connrmed nor denied, they con
clude on the ba.sls oC Orlnr acUvlty and ot.her evidence that the system being 
deployed at Lenlnrrad b desJrned to counter t.he MRBM/IRBM, and that. present 
evidence does nol support Lhe anLJ-lCBM capability Implied In t he t.ert. 
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G. We believe that the Soviet leaders almost certainly intend 
to acquire an antisatellite capability. Although we lack evidence, 
we think it probable that a development program exists. If the 

. Soviets are utilizing components from existing systems, they 
might be able to intercept current models of US satellites now, 
and they would almost certainly be able to do so within the next 
year or so. (Paras. 33-34) 

H. For defense against aircraft, the Soviets now rely primarily 
upon SAMs employed near important fixed targets, and upon 
fighters deployed to cover approach routes as well as gaps between 
missile-defended locations. We estimate that in mid-1962, SAM 
sites were operational in defense of more than 200 target areas 
in the USSR, including principal cities and other targets of eco
nomic and mtlitary importance. SAMs are also being deployed 
to defend major . installations of the theater field forces, and 
principal cities in the European Satellites. A system which we 
believe is designed to engage aircraft at low altitudes is now in 
the early stages of deployment. (Paras. 8, 14-20, 37) 

I. In the next few years, SAMs will be even more widely de
ployed, new all-weather interceptors will appear, and interceptors 
will be equipped with better airborne intercept radar and AAMs. 
The increasing effectiveness of interceptors an1 their ground 
control systems should mor~ than offset the probable reduction 
in total numbers. We believe that about 1,800 heavy prime 
radars and about 5,000 auxiliary radars are deployed in various 

·combinations at some 2,400 sites in the Sino-Soviet Bloc. The 
altitude capabilities of the most advanced air defense radars will 
continue to exceed the combat ceilings of Western bombers and 
cruise-type mjssiles. Early warning (EW) radar will continue 
to provide overlapping medium and high altitude coverage of the 
USSR and the European Satellites. Toward the end of the period 
of this estimate, the USSR will probably have in operation equip
ment capable of jamming all frequencies likely to be used 
by Western communications, radar, and navigation equipment. 
(Paras. 15-17, 20, 36-46, 52, 56) 

J. The significant improvements in the Soviet air defense sys
tem which have been noted during recent years and which will 
be extended during the next feV£ years will progressively reduce 
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the chances of successful attacks by manned bombers. Success
ful penetration by manned bombers will therefore require in
creasingly sophisticated forms of attack. The Soviet air defense 
capability can be degraded by the increasingly complex forms 
of attack which the West will be able to employ, including air
launched missiles of present and more advanced types, penetra
tion tactics, and electronic countermcasUies. Even in such cir
cumstances, the Soviets would probably expect to destroy a n~
ber of the attackers. We doubt, however, that they would be 
confident that they could reduce the weight of attack to a point 
where the resulting damage to the USSR would be acceptable. 
Unless and until the USSR is able to deploy a substantial number 
of advanced ABM defenses, the USSR's air and missile defense 
deficiencies and uncertainties will sharply increase as ballistic 
missiles assume a larger proportion of the West's total nuclear 
delivery capability. (Para. 67) 
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DISCUSSION 

I. GENERAL 

1. The Soviet leaders recognize that an effective alr and missile 
defense is an essential element of the strong military posture which 
they wish to maintain, both to contribute to the security of the Bloc 
nnd t.o support their foreign policies . . The continuing large-scale effort 
to improve and modernize the Soviet air defense system indicates the 
high prjority assigned to this mission. The expenditure o! resources 
on air defense is very large; in recent years it has amounted to about 
one-filth o! the milltary expenditures whlch can be attributed to broad 
mlllt.ary missions, and this share is llkely to rise, particularly 1! wide
spread deployment of antimissUe defenses ls begun. 

2. Through these efforts, the Soviets have in recent years greatly 
improved their defenses against hostile aircraft, especially against 
medium and high altitude attack. The principal improvements have 
been: (a) the extensive deployment of surface-to-air missiles (SA.Ms); 
(b) the introduction of air defense control systems with semiautomatic 
features; and (c) the deployment of new fighters in significant numbers 
to border areas. Other factors include the advent of radars with better 
detection and height-finding capabilities and the incorporation o! more 
advanced electronic gear and annament, including air-to-air missiles 
(AAMs), into interceptor aircraft. A new SAM system, believed to be 
designed to defend against aircraft attack at low altitudes, is 1n the 
early stages o! deployment in the Soviet Union. 

3. While improvements will continue 1n antlalrcraCt systems, we be
lieve that the major future change will be the advent ol a capabUity 
against ballistic missiles. Our evidence on Soviet accomplishments 

. in this field is Inadequate to support finn estimates, but It Is clear that 
antimlssile R&D In the USSR is conducted on a large scale and enjoys 
a high priority. 

II. ORGANIZATION 

4. All Soviet forces deployed for the air defense of the USSR are 
under the operational control of a single major headquarters, the PVO 
Strany, (Air Defense of the Country) which combine, ground and air 
elements. The Commander in Chief of the PVO Stranv is a Deputy 
Minister of Defense and is the chief adviser to the Mlnl.st.er and Chief 
of the General St.aft on air defense matters. Admlnlstratively, be ranks 
with the Commanders in Chief of the ground, alr, naval, and rocket 
forces. 

6 lOP ~liCRil I ' 
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5. The ch1e! components asslgned t.o the PVO Strany are the Alr 
Observation, Reporting, and Communication (VNOS) service, the Fighter 
Aviation of Air De!ense (IA-PVO), and the Antiaircraft Artillery of Alr 
Defense (ZA-PVO), the laLt.er component including both antiaircraft 
guns and SAM.s. In addition t.o !orces directly assigned, other Soviet 
forces which can contribute t.o the air defense mission are also opera
tionally available to this command. 

6. There is some evidence that antlmissUe defense un1t.s are now 
being organized 1n the USSR. Judging by Soviet practice with other 
air de!~ organizations, we believe that antimisslle units defendlng 
strategic targets will become a component of the overall defense system 
under PVO Strany, whereas units assigned t.o defend theater field forces 
against mlss.ile attack will probably be subordinated t.o those forces. 

7. The PVO forces are organized in a series of geographic dlvisions and 
subdivisions. A similar organization 1s employed by each of the Euro
pean Satellites, whose air defenses are in effect extensions of the Soviet 
system. Albania 1s an exception; as a result of poUUcal difficulties, 
military cooperation between that country and t.he other Warsaw Pact 
members has ceased. The Chinese Communist alr defense system is 
completely independent of Soviet control, and Sino-Soviet operational 
relationships in this field have long been limited to the exchange of 
information. 

Ill. AIR DEFENSE WEAPONS 

Surface-to-Air Missiles 

8. The Soviets now have operational three types of SAM syslems.2 

Two o! these, SA-l and SA-2, are designed primarily !or defense against 
medium and high altitude attacks; the third, SA-3, is probably designed 
to provide improved capabilities at lower altitudes.' SA-l's are deployed 
only around Moscow, while SA-2's have been extensively deployed 
throughout the USSR The newest system, SA-3, is ln the early stages 
of deployment at present. 

9. SA-1 System.. The SA-l system, consisting of 56 fixed sites of 60 
launching positions each, has been operational around Moscow since 
1956. Its chieC advantages are it.s ability t.o handle simultaneously a 
large number of targets and to direct a high rate oC fire against them. 
The SA-l system was apparently designed t.o counter the massed air 
raid threat of the late 1940's and early 1950's. The changed nature of 
the threat, the magnltude of effort involved in deployment, and the 
limitations of the system probably argued against SA-l deployment 
elsewhere. Our evidence indicates that the defenses of Moscow have 

• For per!ormanee characterlstle.s of SA.Ms. see Annex A, Table 1. 
• For Ulu.stcaUon.s o! typical SA-2 and SA-3 &lte.s, see Annex B, Flgu.re:s 1 and 1. 
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been undergoing modernization In the past few years, by t.he installa
tion of SA-2 and SA-3 sites around the city and by the mod.iftcatlon o! 
some SA-l sites, possibly Lo accommodate the more effective SA-2 
mlssUe. 

10. SA-2 System. Since late 1957, the USSR has been acquiring 
a major operational capability with an improved SAM system (SA-2) 
for the defense of both strategic targets and field force installations. 
Although there are a variety of arrangement patterns, all observed sites 
consist of slx launching positions-usually revetted-deployed around 
a guidance radar and linked by service roads t.o faclUtate loading. While 
the observed sites clearly represent permanent inst.a.llations, all operat
ing components of the system are mounted on wheeled vehicles and 
are capable of movement by road or rail. 

11. The SA-2 system appears designed to cope with the threat posed 
by small groups of aircraft rather than massed raids. Flexibility and 
mobility are its chief advantages over the SA-l. In contrast Lo the 
massive SA-l sites, each of which 1s capable of defending only a llmited 
sector around the target area, each SA-2 site is capable of 360• coverage. 
This flexibility Is obtained at the expense of target handling capacity 
and rate of fire relatlve to the SA-l. 

12. Considering US technical studies of the SA-2 system and informa
tion on Soviet assessments of its performance, we estimate the present 
maximum intercept range of the SA-2 at somewhat more than 25 n.m. 
It probably has a high degree of effectiveness up to altitudes of 60,000 
feet, with ll.mlted effectiveness up t.o 80,000 feet. Its capabilities would 
decrease rapidly at higher altitudes, but there Is some evidence that 
it. might be able to engage nonmaneuvering targets at altitudes as high 
as 100,000 feet. The low altitude capabUit.y of the system probably 
extends down to about 3,000 teet. The guidance syst.em at an SA-2 
site can handle only one target at a time, but can direct three missiles 
against a target simultaneously. Additional missiles could be .tired 
against the same target after one or more missiles of the first salvo 
had completed thelr run. The Soviets apparently believe they must 
program three or four missiles against each target in order to achieve 
acceptable kill probabilities. 

13. The foregoing figures probably do not apply to all SA-2 defenses 
at present. An original version of the system, somewhat inferior in 
performance, Is probably still deployed in some areas. Further, per
formance characteristics will vary depending on the terrain and ot.her 
conditions at the SA-2 site, the size, speed, and approach angle of the 
target, and other operational factors. 

14. Strategic Deployment in the USSR. The SA-2 is the baste missile 
defense system for critical urban-industrial areas 1n the USSR, other 

8 ·TOP SECRET 
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than Moscow.• Deployment o! SA-2 installations around Moscow now 
includes seven sites, and ls probably part o! a program to supplement 
lhe SA- l system. Since mid-1958, more than 600 SA- 2 sites have been 
contlnned in the USSR, mostly in defense o! population centers, indus
trial complexes, and government control centers. Missile defenses have 
been provided !or most of the Soviet cities with popul.atlons greater 
than 200,000 and we believe that all 72 such clUes will ultimately be 
defended. ~A-2 sites have been emplaced at some smaller urban areas, 
presumably because they conta.Jn government control centers or other 
lnstalfaUons o! critical importance. They have also been deployed !or 
defense or naval and port tacllltles, nuclear production and weapon 
storage installations, missile test ranges, and industrial facilltles. Other 
major military installations, such as long-range missile s1tes and air
fields or the long-range air force, are also defended by SA-2. Several 
slt.cs 1n border areas, whlch we cannot relate to known targets, suggest 
that the Soviets are deploying peripheral defenses, which may eventually 
extend from the Kola Peninsula along the western and southern borders 
of the USSR into central Asia. Deployment in the Baltic coastal area 
is particularly dense. 

15. Identification of additional sites and defended areas since the 
publication of NIE 11-3-01' confirms that SA-2 deployment is massive 
ln scale. Considering the pattern of deployment observed to date, the 
length of tlme the program has been under way, and the extent or our 
intelligence coverage, we estimate that in mid-1962 about 750 sites 
were operational in defense of more than 200 target areas in the USSR. 
In light of the accumulating evidence, we have increased our estimate 
of the number of SA-2 sites to be provided and have mod.lfled our esti
mate of the timing o! the program. We now estimate that the Soviets 
will deploy a total of some 1,000-1,200 SA- 2 sltes in the USSR. The 
continuing construction or new sites and the apparently incomplete 
defense 1n certain target areas lead us to estimate that the program 
is still under way. We believe that the major portion of the deploy
ment will be completed within the next two years. Improvements to the 
weapons system will continue to be introduced and some deployment 
will probably continue l.n the ~riod beyond 1964. 

16. Depwyment to Field Forces. Some SA-2 units have been deployed 
in support of Soviet field forces in East Germany and possibly in the 
USSR. Although SA- 2 units assigned to Soviet field forces are normally 
emplaced at fixed installations, the system ls transportable by road 
and SA-2 units have been observed in field exercises. However, SA-2 
units have a limited ability to follow a fast moving front because of the 

• For detalls o! SAM deployment at Moscow and elsewhere In the USSR, see 
Annex B, Ftcures 3 and 4.. 

• "Sino..SO,Iet AJr Defense CapablllUes Through Mld·1966,:0 daud 11 July 1961 
(TOP SECRET) . 
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requirement Cor good roads and the Ume required to displace to new 
positions. We believe, therefore, that SA-2 missile defenses for field 
forces will be primarily assigned to such targets as major headquarters, 
logistic centers, and airfields. The evidence is insufficient to delermlne 
the scale of defense planned for t.he Soviet field forces. 

17. DeployTTUnt to Soviet Alli~. Deployment of SA-2 sites for defense 
of European Satellite targets has been under way· since 1960.• Missile 
defenses have been observed in East Germany, Hungary, Bulgaria, 
Rumania, Czechoslovakia, and Poland.' The heaviest deployment has 
occurred in East Germany, where there are now 29 confirmed sites, 26 
of them completed, and at least 8 probable additional sites. About 
hall of the conflnned sites are manned by East German troops, and the 
remainder by unit.s of the Soviet field forces. The East German sites 
are located In the vicln1ty of Berlin and In the northern portion of East 
Gennany. The Soviet sites appear to be deployed to defend important 
Soviet military installations such as major headquarters and airfields. 
In the other Satellites, about 40 SA-2 sites have been confirmed in 
defense or major cities. On the basis of observed deployment, we esU
rnat.e that about 175-200 SA-2 sites will be deployed in the European 
Satellites during the next two or three years, including sites manned by 
Soviet field forces. 

18. Suspension o! Soviet assistance has thus tar limited the extent of 
SA-2 deployment In China. Only about a hal! dozen sites have been 
identified in China, three o! them at Peiping. These sites are believed 
to contain Soviet manufactured equipment. We doubt that a slgnlticant 
number of additional sites arc now deployed in China, or that, barring 
a substantial Improvement in political relations, Soviet assistance !or 
further deployment on a substantial scale will be forthcoming. We also 
consider it improbable that the Chinese could deploy a native produced 
copy o! the SA-2 during the period o! this estimate. 

19. Low Altitude Defense. We have estimated tor several years that 
the USSR would develop and deploy an additional SAM system (SA-3) 
specifically designed to engage targets at low altltudcs, Le., less than 
1,000 feet. Photography at Kapustin Yar in late 1959 revealed t.wo 
probable R&D sites, each o! whlch consisted of four launch pads. A 
possible launcher on one of the pads held two mi.ssUe-llke objects about 
20 feet long. We have identified more than 35 sites ot this type in 
the USSR since late 1961, usually near SA-l or SA-2 sites. No pattern 
can be determined from t.he limited deployment noted thus far and no 
associated electronics installations have been found. While these factors 
cause us to be uncertain ot the characteristics ot the new system, we 

• For det.alb of SA-2 deployment ln EasL Oermany and t.he other European 
Satellites. see Annex B, Flcure$ 5 and 6. 

• Tbe sln&}e SA-2 att.e proYided to Albania ls now lnacUn. 
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believe that 1t Ls probably a system designed to provide better capabilities 
aeainst low altitude attack than the SA-2 system. 

20. A number of SA-3 sites identified to date have been located around 
Moscow and Leningrad as well as in coastal regions, particularly the 
BaiLie.• We believe that the Soviets will deploy SA-3's to provide addi
tional coverage in certain areas now defended by the SA-l and SA-2 
systems. Those coastal areas which the SovietS regard as especially 
vulnerable to low altitude penetration will probably be provided with 
SA-3 defenses on a priority basis. Apart from this !actor, however, we 
have no basis for estimating how widely the Soviets intend to deploy 
thls system or what klnd or fixed Installations will be defended. We 
believe lhat the SA-3 system in mobile configurations will be provided 
to field forces and that the extent of deployment with these forces will 
probably considerably exceed that of the SA-2. 

21. Future Developments. We expect the Soviets to continue their 
efforts to develop new SAM systems and improve existing ones !or de
tense agalnst more advanced aircraft and cruise-type missiles. They 
apparently intend to improve range capabilities and system reliability 
and to overcome other limitations ln their current systems, lncluding 
restrictions on target handling capabilities and vulnerability to jamming. 
There 1s also evidence that the Soviets are seeking further lmprovement 
in SAM systems !or use with field forces. 

Anlimissile Program 

22. Sccpe of ReJearch and Develcpment. We know that the Soviets 
have tor more than five years been conducting a high priority and 
extensive program to develop defenses against balllstlc missiles. At 
Sary Shagan, west of Lake Balkhash, they have created a heavily
instrumental R&D center extendlng over some 8,500 square miles, with 
housing accommodations !or at least 40,000 personnel. Since 1957 
more than 200 missiles, of various ranges up to 1,050 n.m., have been 
launched Into this center, thus providing muc.!t data on re-entry charac
teristics. It is almost certain that during the past two years attempts 
have been made to intercept Incoming missiles by defensive missiles 
launched from Sary Shagan. 

23. We believe that a second antiballistic missile {ABM) research 
facility Is located on t.he Kamchatka Peninsula. The !acUities here 
are considerably less extensive than those at Sary Shagan. This !aclllty 
has almost certainly been engaged since at least 1960 in determining 
the re-entry characterlstlcs of ICBMs launched from Tyuratam. We 

• For det.alb ot SA-3 deployment, see Annex B, Figure 3. 
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are uncertain, however, whether intercepts of ICBMs have yet been 
attempted from Kamchatka.• 

24. The evidence available to us indicates that tbe Soviets are de
veloping several dlfierent ABM systcms to defend against missUes of 
various ranges. This evidence is insufficient, however, t.o support an 
estimate of the characteristics or effectiveness or any of these systems. 
In general, the complex problems involved in antlmlssile detens&-detec
tion, acquisition, discrimination, target tracking, and intercept-are a.s 
difficult for the USSR as !or the US. We know that the Soviets are 
keenly aware of the countermeasures available to an attacldng force, 
such as the use of decoys, the jamming of ABM system electronics, and 
the possible saturation of ABM complexes with multiple nose cones of 
varying characteristics, directions, and angles of descent. Despite the 
intensity and demonstrated progress of Soviet R&D, we are not aware 
of any Soviet breakthrough in ABM technology. 

25. Defense Against Long-Range MissiLes. Our evidence leads us to 
conclude that the USSR is deploying an ABM system around Leningrad. 
This system, with facilities resembling some of those first noted at Sary 
Shagan In 1960, has been under construction around Leningrad since 
at least early 1961. These installations include three launch complexes 
of a distinctive type. Each consists of five circular launch sites having 
six positions each, and associated support areas. We do not belleve that 
construction of the system at Leningrad has been completed, but we 
estimate that it will achieve some operational capability in 1963. 

26. We lack the technical data on components which would be neces
sary for a fum estimate or the capabilities of the Leningrad system. 
However, we believe the system has been test.fired at Sary Shagan 
against balllstic missiles of short and medium ranges, including 1,100 
n.m. missiles which are the nearest Soviet equivalent in range and 
vel?CitY to the Thor, Jupiter, and Polaris. We are uncertaJn whether 

• The A.ssist.anL ChJe! o! Start, Int.elll&ence, USAF, does not believe LhaL 1nter
cept..s against ICDM.s have been at.t.emp.t.cd from Kamch&Uca C 
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the USSR has test-fired any anUmissUes agalnst ICBMs. However, the 
Soviet.s have almost certainly conducted extensive research on ICBM 
re~enlry characteristics and we believe that they would have concluded 
that the problems of intercepting IRBMs and ICBMs are not significantly 
different. For this reason, and considering lhe nature of the ballistic 
missile threat to Leningrad, we believe that the system being deployed 
there is probably designed to intercept both IRBMs and ICBMs. We 
have no basis for estimating lt.s effectiveness. We think It unlikely, 
however, that a system deployed at the current stage of Soviet R&D 
would be eflectlve against missiles e~ploylng decoys." 

27. We beUeve that the cost of extensive ABM deployment, particu
larly when measured against the competing demands of other advanced 
weapon systems and the space program for high-quality personnel and 
materials, poses a substantial argument against heavy Investment In 
systems whose effectiveness may be limited or subsequently reduced 
by expected advances in offensive weapons and tactics. The Soviet 
research, development, and testing program bas already consumed the 
equivalent of several billion dollars, a considerable part or which was 
expended to develop the Leningrad sysl.em. The development and de
ployment cost.s of more advanced systems will require continuing ex-

.. The Dlreetor, Defeou Int.elllgence Agency, the Assistant Chlet ot SL&a tor 
Intelllcenee. Department ot the Army, the A.\Slstant Ch!et or Naval OperaUons 
Unt.elllgence), Department of the Navy, the A.\Sutant ChJet of St.atr, Int.eW. 
gence, USAF, and the Director for Intelligence, Joint St.atr, do not concur ln Ulls 
paragraph. 

They are concerned that the para~:raph may not give a proper perspective or 
Ule operational capab111ty oC the Leningrad system. The reader may Infer 
tha~ the system has a capabllJt.y ogalnsl the ICBM. wherea.s lhu cannot be 
subst.:lntlated. 

They believe the Leningrad syst.cm wu developed at Sary Shacan tor static 
or field deployment and ha.s been tested only acalnst. target mlssUCl$ wUh various 
ranges from about 300 n.m. up to 1,050 n.m. 

They believe abo that t.he system deployed around Lenlncrad ls to provide a 
measure of protection agalrut the Thor, Jupiter, and Polart.s. When operational, 
the system should hue a capabllity to enrage lbe threat posed by these Orst 
generation syst.ems. Any major chance lo the charact.er oC the threat, such a.s 
use of salvo Ore, decoys, or tankage fracment.allon, should have a c!etrlment.al 
erred on the system's capabllJUea. 

One or the more erlllc.al judgment.s to be made u an a.ssessm~mt or the syst..em's 
potential capablUt.y aga.lnst. an ICBM re-entry vehJcle. They belleve that under 
certain Cuorable eondJUons, the system, as synthesized from t.he Sary Sbaga.n 
activity, eould engage an ICBM re-enl.ry vehicle. In this connection. we have 
no evidence that the system has been ftred agahut vehicles with veloclUu and 
re-entry angle-s slmUar to the ICBM. Furthermore, the record or ftrtnc to date 
sunest.s that. the system probably wa.s opUmlud against MRBMs. 

While an antl-ICBM capabWty can nelther be con.J1rmed nor denled. t.hey eon. 
elude on the ba.sls of ftrtng actlrity ~nd other evidence that Ule syst.em betng 
deployed at LenJngrad ls designed to count.er t.he MRBM/IRBM. and that present 
evidence does not support the anU-ICBM capabiUty lmplled In the text. 
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pendltures at an ·even greater rate. On the other hand, the USSR's 
traditional emphasis on the defense of the homeland provides a strong 
incentive for early deployment, as does the desire to foster the image 
of Soviet military superidrlty and technical leadership over the US. 
Thus we beheve that the Soviet leaders face difficult choices, some or 
which are probably yet to be made. 

28. Despite the incentives for early deployment, the probable limita
tions of the current system ~nd the heavy costs involved make It dlfficult 
to explain why deployment 1s occurring now. The Soviets may believe 
that the present system can later be improved by introducing more ad
vanced radars and misSnes into it. There is some evidence that Soviet 
planners recognize .the need to include a potential for improvement in 
t heir ABM systenu, but we do not lmow whether the system at Lenin
grad has this pot:entfat''' . 

29. We are also puzzled that Moscow was not chosen for the first 
antimissUe defenses. ·Possibly the defense of Moscow has been deliber
ately deferred uritU a more effective system is" available, and deployment 
of the present system' Will be limited to Leningrad. There is no present 
evidence of ABM deployment at any location other than Leningrad[ 

J 
30. To counter the more complex long-range ballis~lc m1ssUe threat 

of the mid-1960's, the Soviets may seek to improve the system now being 
deployed at Leningrad, or may develop a different and more advanced 
system, or both. Should they folJow the first course, deployment of 
the Leningrad . system at additional locations would probably begin in 
the ncar future, ii it has not already begun. If sit.es are under con
struction now, initial operational capabilities could be achieved at one 
or more locations in about two years, and subsequent improvements 
would progressively increase the capabilities. We regard it as more 
likely, however, tha·t the USSR will defer deployment at locations other 
than Leningrad ~ntil a new and better antirnissilc system is available. 
In this case, the requiremen t for . further R&D would probably delay 
the beginning of deployment for another , year or so. Initlal .opera
tional capabilities could probably be achieved at one or more locations 
in 1965-1966. 

31. If technical achievements enable the Soviets to develop an ABM 
system which they regard as reasonably etrecUve against long-range 
missiles, a vigorous deployment program will prpbably be undertaken. 
Considering the vast effort required for a large program and the relative 
importance of the various ur ban-industrial areas in the USSR, we believe 
that a vigorous Soviet deployment program would contemplate the de
fense or some 20-25 principal Soviet cities." A program of this scope 

"Twenty-the SoV'tet clUes huve populaUon.s o! 500.000 or more, and ue o! 
corrupondJngly creaL economic and admlnlstn.Uve Importance. 
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almost certainly wouJd require some five or six years !rom Its initiation 
to its completion. We have. no basis for judging whether or when the 
Soviets would consider their ABM systems eiTective enough to warrant 
the initiation of such a program. 

32. Defense Agatnst Short-Range Missi~e.s. There are indications that · 
the Soviets have been developing a modification o! their standard anti
aircraft SA-2 missile system Cor use against short.-range·balllstlc mlssiles 
such as the Honest John, Corporal, and Sergeant. We have no evidence 
o! Soviet progress, but we estimate that an improved SA-2 system having 
some effectiveness against tactical ballistic missiles could be available 
now or In 1963. H is also possible that the Soviets hc.ve chosen to 
develop a completely new systA!m; 1f so, it could also be available in this 
time period. We believe that whatever system. ls developed will be in
tended prlmartly for the protection of field forces and for this use will 
be mobile. n will probably also be deployed at fixed sites in border 
areas vulnerable to short..-range missile attack. 

Antisatellite Program 

33. We believe that the Soviet leaders almost certainly intend to 
acquire an antisatellitA! capablUty. Although we have insufficient evi
dence to determine whether the USSR is attaining such a capability, we 
think it probable that a development program exists. Th1s program 
might lead to the development of a specific antlsatellite missile system, 
possibly in conjunction with the ABM program. In addition, the Soviets 
may be attempting to achieve an early capability by assembling a system 
using radar and passive tracking facilities, missiles, and warheads !rom 
other systA!ms. 

34. In the latter instance, the intercept problem could be solved by 
determining the target satellite's orbit after a !ew passes and then 
launching a ballistic missile on a near vertlcal trajectory so as to Inter
cept the satellltA! at or near apogee o! the Intercepting missile. Soviet 
medium or intA!rmediate range missiles appear to be suitable for Utis 
purpose. Such an early .capability would probably require the use of 
a nuclear warhead. I! the Soviets a re utilizing components !rom exist
ing systems, they might be able to Intercept current models or US satel
lites now, and they would almost certainly have a capability to do so 
-within the next year or so. 

Nuclear Warheads 

35. Analysis of debris from the 1961 nuclear test series Indicates that 
the USS~ is continuing its efforts to reduce the diameters and weights 
of low-yield fission weapons. We believe that these tests almost certainly 
included development or warheads !or air de!ense purposes. Nuclear 
weapons handling facilities have been identified at the SAM test com-
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plex at Kapustin Yar and at the Sary Shagan ABM research center. How
everr Jsug
gests'that nuclear warheads are not widely deployed at these installa
tions. We believe that the Soviets are interested in developing tech
niques for using nuclear weapons to intercept ballistic missiles both in
side and outside the atmosphere. The larger payload capabilities of the 
new AAMs under development are compatible· with existing nuclear 
warheads, and we estimate that these missiles will be available in the 
next year or so. 

Fighter Aircraft 

36. As of mid-1962, we. estimate that there were about 11,900 fighters 
in operational units throughout t.he Bloc, with about 6,800 of these In 
Soviet units. About 4,400 of t.he Soviet fighters are directly subordinate 
to IA-PVO with air defense·as their exclusive mission. The remainder, 
which are ln Tactical Avi~tion, are tralned in air defense as well as 
ground support operations. 

37. With the widespread deployment of the SA-2, the Soviets have 
developed a combination of fighter and missile defenses. They now 
rely primarily upon missiles tor point defense of important fi.xtd targets, 
and upon fighters for area defense to cover ·approach routes as well 
as gaps between mlssile-detended areas. The arming of fighters with 
AAMs and the increased use of a data link intercept control system 
has significantly increased the effectiveness of fighter aircraft. 

38. These developments allow a considerable reduction in Soviet 
fighter strength. Reductions in Soviet fighter forces-both tactical and 
PVC-probably will continue over the next five years. We estimate 
that the number or operational Soviet fighters will be reduced on the 
order of 50 percent during this period. The more advanced performanee 
characteristics o! new model fighters and improvements in their weapons 
and control systems should more than offset reducti~ns In numbers. 

39. Although the Soviets have been working to improve the all-weather 
capabUi~y or their fighter force since about 1955, this force stW consists 
largely or day fighters. nie FLASHLIGHT A, introduced in 1955, repre
sented the first Soviet. attempt to develop an all-weather interceptor. 
Airborne Intercept (AI) equipment has been added to some models or 
FRESCO, FARMER, and FISHBED. Under nonvisual conditions, the 
effectiveness or most. of these AI-equipped models is seriously reduced 
by the limited range of the radar, the continued reliance on guil arma
ment, and the restriction to a pursuit attack. Some of these models 
are equipped with AAMs, and their capability is less seriously limited 
by nonvisual condltlons.1

: 

u For cla.rae~rbUes of ln~reeplors a.nd airborne ln~reept radars. ~ Arine.x A. 
Tables 2 a.nd 3. 
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4.0. New interceptors now entering service are the FITTER, FISHPOT, 
and FISlffiED C&D. We estimate that production of these new genera
Lion Interceptors began in 1957, and that about 1,900 have been produced 
since that time. Although we have ldenll11ed only about 800 In units, 
we estimate that at least 1,100 have actually been deployed. 

41. Three new high performance interceptor prototypes were displayed 
In Lhe 1961 Aviation Day show, the FIREBAR B, the FlJPPER, and the 
FIDDLER. We have limited evidence that FIDDLER and possJbly 
FLIPPER may be in production now. We estimate t.bat all three ot 
the new fighters will be produced and that they could start entering 
units by 1963-1964. All three oC these new fighters are equipped with 
improved AI radar and AAM.s. The appearance of the FIDDLER, a new 
long-range fighter, may Indicate a Soviet intent t.o develop a capability 
to intercept air-to-surface missile (ASM) carrlen. We estimate that 
this aircraft will be able to perform a loiter mission 500 n.m. or more 
from base. However, its potential for such missions Ls currently limited 
by the shorter ranges of Soviet Ground Control Intercept (GCI) radars 
(100-200 n.m ), and by the amount of waming time available. 

42. Interceptor Production. Soviet production of Interceptor aircraft 
has dropped sharply in recent years. Annual production reached a peak 
of about 5,000 in the early 1950's. Production declined to about 1,900 
in 1957 and to about 400 in 1959. This decllne was partly due to rising 
costs and production difficulties caused by the increased complexity of 
modern fighters. However, the primary cause was probably the wide
spread deployment of SAM sites. The USSR produced on the order of 
500 t.o 600 interceptors annually in 1960 and 1961. We estimate that 
between 400 and 500 interceptors wUl be produced in 1962. 

Air-to-Air Missiles 

43. We have flrm evidence on the deployment of AAMs in the Soviet 
fighter force and in several o! the Satelllte forces as well. We believe 
that three types are now operational, a radar beamrlder (AA-1), an 
infrared homing missile (AA-2), and a mlsslle which may be either 
an infrared homing missile or an all-weather sem1active radar homing 
missile (AA-3). Two versions of a prototype AAM, designated AA-4, 
were observed on FIDDLER and FLIPPER at the 1961 Tu.shino air display 
and we estimate that one o! these versions will become operational 
during 1963-1965. It is probable that these missiles have improved 
sem1active radar homing systems and that they can carry substantially 
heavier warheads, some o! which may be nuclear. Soviet development 
of improved AAMs over the next few years will depend primarily upon 
the development or interceptors equipped with suitable AI radar and 
fire control system." 

• For performance charact.utstlcs of AAJdJJ, see Annex A. Table t . 
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Antiaircraft Guns 

44. The Soviets continue t.o . employ large numbers of antiaJrcraJt 
guns for defense of field forces and fu:ed targets, primarily tor defense 
at low altitudes where fighter and missile effectiveness is poor. These 
guns range In size from 57 mm t.o 130 mm. A large percentage employ 
fire control radars. Proximity ruses probably are used in some AAA 
ammunition. European Sat.c.llite forces have about 5,000 antiaircraft 
guns and there are about 4,000 ln Communist China, North Korea, 
and North Vietnam. 'The number or antlalrcraft guns in the Soviet 
forces, now about 12,000, has declined over the past few years and this 
trend l.s continuing. Because of the widespread deployment of SAM.s, 
we believe that most o! the remaining medium and heavy guns used In 
the defense or fixed targets in the USSR will be phased out over the 
next tew years. However, a large number of these probably will be held 
in reserve status near major larget areas, and some will be retained 
to defend field forces. Transfer of some of this equ,ipment. to other 
Bloc countries is probable." 

IV. RADAR AND CONTROL EQUIPMENT 

45. We believe that about 1,800 heavy prime radars and about 5,000 
auxillary radars are deployed in various combinations at some 2,400 
sites in the Sino-Soviet Bloc. Overlapping radar coverage extends over 
the entire USSR and European Satellite area, with the heaviest con
centration west of the Urals aod in peripheral areas. In the Far East, 
overlapping coverage extends from the Soviet-North Korean border. 
along the coastal zone or Communist China, into North Vietnam and 
southwest China along the borders of Laos, Thailand, and Burma. 
Interior coverage in China is sparse; radars are generally located at 
important target complexes. In some coastal areas or the USSR, ship
borne radar is used occasionally t.o extend early warning (EW) coverage 
and to enhance low altitude detection capabWtles.1" 

Early Warning Radars 

46. The Soviet alrcra!t warning system is based upon large numbers 
of EW radars closely spaced throughout the USSR. Under optlmwn 
condmons thl.s system can detect and track alrcraft at medium and 
high altitudes more than 200 n.m. from Bloc territory; under virtually 
all conditions the system can detect and track aircraft at these altitudeS 
within about 135 n.m. Maximum altitude capabiUties of tbe most 
common EW radars will cont inue to exceed the operational altitudes of 
Western aircraft during the period o! this estimate. Low aimude de-

" For chuaet.ert.sUe.s or &nUa.lrcran cun.s, see Annex A, Table 6 . 
.. For charact.erlsUe.s of Soviet rada.n. see Annex A., Table 5. 
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tection and tracking capabilities are Umited, but the density of coverage 
makes detection and intermittent tracking likely. 

Ground Controlled lnlercept Radars 

47. Heavy EW radars are also used 1n a GCI role. To obtain the 
requisite accuracy !or height determination in GCI operations, the EW 
radar 1s used in conjunction with height-finder radars, the llmlls o! 
which reduce t.he maximum effective range to about 100-200 n.m. Sev- · 
cral types of radars employ moving target indicators or other antlclutter 
techniques, but the low altitude capabilities of most GCI radars remain 
quite limited. 

Detection of Missile la~nchings 

48. The Soviets have no operational radar system !or early warning of 
ballistic missile attack: The development of high frequency ionospheric 
backscatter radars for detectior. of long-range mlssUe launchings bas 
been within Soviet capabilities for at least six years. The Soviets have 
attained a high degree of competence in backscatter research and theory. 
Much Soviet work in ~he latter field has related to development or new 
communications techniques, but the Soviets have probably also used 
this method for detecting US nuclear detonations and possibly US mis
sile launchings. Its use against missiles might provide a limited amount 
of EW time for alerting defenses. 

Future Development 

49. Soviet ground radar development has stressed reliability, mobility, 
and ease of maintenance, and this emphasis continues. The Soviets 
have also incorporated increased power and greater design sophistica
tion in their newer radars. Recent trends in Soviet radar development 
appear directed toward countering the Western ASM threat. 

50. The very large number of radars employed in the Soviet system 
has provided a hlgh redundancy of coverage. Moreover, in deploying 
successive generations of radars the Soviets have tended to retain much 
of the older equ.lpment in service, resulting 1n a steady growth In the 
operational inventory. However, in the past year or so, the deployment 
of new and better radars and the introduction of automated control 
systems appear to have led to a reduction in the number ot radar sites 
In a rew areas: This trend will probably continue, leading eventually 
to a significant reduction in the operational inventory. 

Passive Detedion 

51. The Soviet air warning system is supplemented by passive de
tection whlch can extend EW range beyond most known radar Umlt.s. 
A variety or specialized equipment, used !or detection and direction-
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ftndlng, can cover most of the frequencies used by Western communica
tions and radar. This equipment has been extensively deployed at sites 
in forward areas of the Soviet Bloc and has also been observed on Soviet 
ships and aircraft. The extent to which passive detection has been in
tegrated into the air defense syst.em 1.s not clear. Tbe large number 
ot sites gives a fair potential !or target. location, but the elaborate data 
handling facilities required to exploit this potential effectively may not 
be available. 

Electronic Warfare 

52. At present, the USSR has an appreciable capability for jamming 
Western long-range radio commurucattons and bombing and naviga
tion radars, including frequencies up to 10,000 megacycles and possibly 
higher. The Soviets are also known to have employed electronic de
ception, including simulation of Western navigational aids, against West
em aircraft. Present capabilities probably will be increased by the use 
of improved techniques and higher power. Toward the end of the period 
of this estimate, the USSR will probably have in operation equipment 
capable of jamming at all frequencies likely to be used by Western com
munications, radar, and navigation equipment. 

53. The Soviets have long sought to strengthen their air warning 
system against enemy countennea.sures. [ · 

J These trends 
will probably continue, but through 1967, Soviet electronlc systems prob
ably will still be subject to disruption by properly employed techniques. 

Communications and Control 

54. The Soviets continue to use the very high frequency (VHF) band 
tor air-to-air and air-to-ground communJcattons; there 1s no indlcation 
that the Soviets will employ ultra high frequency (UHF) systems. 

c 
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55. For poln~f.o.poin~ ground cornmunicaLions In support of air de
fense operations, the Soviet.s will continue to Improve and expand land
line and microwave links. The use of high frequency radio will decrease, 
but will continue for special purposes and backup. The microwave sys
t.em the Soviets plan to have operating by 1965 will be capable or re
laying a signal over long distances without serious degradation, and 
wUl have a low degree of vulnerability t~ jamming and Interception. 
Both operational and experimental tropospheric scatter links are in 
existence, and at least two ionospheric scatter links are being tested 
in the far northern areas of the USSR. These links would be important 
to air defenses in those northern areas, where more conventional radio 
communications are subject to climatic interference and landlines are 
nonexisLent. 

56. The most important advance in Soviet air defense communications 
over the last few years has been the development and deployment of 
an air defense control system with some semiautomatic features. These 
features include data handling equipment for rapid processing of air 
defense information and data link equipment tor controlling inter
ceptors. Beginning in about 1956, a Soviet system, similar in concept 
to the US SAGE system but less complex, was widely deployed in the 
western USSR. We believe that the ground element or this system has 
been replaced by a second generation system, and that an improved 
semiautomatic fighter control system is being introduced. These new 
systems will probably be widely deployed in the USSR and possibly 
Eastern Europe within the next few years. 

57. A video data link system has been introduced which is used to 
transmn the radar display from the radar site to the filter control center 
for visual presentation. It is widely deployed throughout the Soviet 
Bloc, especially on the periphery. 

V. CIVIL DEFENSE 

58. In 1960, the responsibility for Soviet clvU defense preparations 
was transferred !rom the Ministry or Internal A.tfairs to the Ministry 
of De!en.se. Developments since then have appeared to refiect increased 
recognition of the difficulty of building deep shelters able to withstand 
high yield nuclear weapons. Relatively more emphasis has been placed 
on use of emergency shelters such as basements and covered ~renches, 
and on evacuation, especially prcattack evacuation o! "noneffectives" 
from likely target areas and their resettlement elsewhere !or the duration 
or the war. Indoctrination or the populace in civil defense measures 
has continued and has come to include radio lectures and televised train
Ing tum.s. lnfonnation on the possibility of widespread radio-active 
fallout has been published, e:nd manuals on civil defense for rural areas 
have been issued. 
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59. Since 1955, civil defense training has been, at least in theory, both 
obligatory and universal. We believe that about 100 million Soviet 
citizens have received some instruction in civil defense. or these, some 
20 million have probably received good basic training in elementary civil 
defense techniques such as use of shelters and gas masks, and have 
probably been fammarized with protective clothing and radiation moni
toring equipment. On the other hand, the training program has suf
fered in many areas from poor instruction, shortage of training aids, 
and public apathy. 

60. Although the USSR has a substantial lead over any of the Western 
Powers, It still laC'ks adequate shelter for the bulk of the population. 
Basement shellers are probably capable of providing some protection 
to perhaps 16 million city dwellers against radiation and fire. An esti
mated 2.5 million persons in Moscow, Leningrad, Baku, TbWsl, and Kiev 
can take refuge in subways, which are probably capable of resisting some 
overpressure. We presume that the USSR has prepared for the evacua
tion and protection of key party and government personnel, but we have 
no evidence on relocation centers. We estimate that detached and 
tunnel type shelters and underground bunkers are available to about 
2.5 million key personnel. Thus, some kind of shelter is available !or 
about one-fifth of the urban population. Virtually nothing has been 
done to provide shelter for the rural populatlon, who would presumably 
have to prepare their own shelter in the form of dugouts or earth-covered 
trenches. 

61. In terms of shelters built and personnel trained the USSR has 
made greater progress than any other major power. Even with limited 
warning, Soviet civil defense measures would probably reduce casualties 
considerably, especially among key personnel. Nonetheless, we believe 
that Soviet civil defense is not prepared to cope with large-scale nuclear 
attack, especially under conditions of short warning time. 

VI. SOVIET AIR DEFENSE CAPABILITIES 

Deployment 

62. Air defense weapons and equJpment are most heavily concentrated 
in that. portion of the USSR west of a line drawn from the Kola Peninsula 
to the Caspian Sea; In East Germany, Poland, and Czechoslovakia; and 
in the southern portion of the Soviet Far East. Concentrations are also 
found at some specific locations outside these areas, especially In the 
Urals and in eastern China. The approaches to Moscow are by far the 
most heavily defended area of the Bloc. 

Warning Time 

63. EW radar could now give Moscow and many other targets in the 
interior more than one hour's warning of medium and high altitude 
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attaclu made with Western bombers of tbe B-52 type. Soviet a.ssu.rance 
or such detection would be icduced by low level penetrations. The super. 
sonic bombers and ASMs now being added to Western inventories could 
reduce this warnlng time by as much as 50 percent. Moreover, the 
more Hmitcd EW time available in Bloc border areas would reduce the 
effectiveness of the defenses of even heavily defended targets in such 
areas. As the speeds of W~t.em acrodynamJc velllcles incrc&se. and 
as West.em ballistic missiles become a greater part of the threat, the 
problem of warning tlme will become more critical. 

Current Capabilities and Future Trends 
64. The extensive deployment of SA.M.s over the past four years has 

significantly improved Soviet air defense capabilities. These capablllttes 
are greatest against penetraUon.s by subsonic bombers 1n dayUght and 
clear weather at altitudes between about 3,000 and about 45.000 feet. 
Under such concUUons, virtually all types of Bloc air dc!ense weapons 
could be bro~ght to bear against attacking aircraft. Most Soviet fighters 
can operate at altitudes up to about 50,000 to 55,000 teet; the FLIPPER 
will probably be able to execute attacks at about 65,000 teet." The 
capabilities ot the fighter force would be reduced considerably during 
periods of darkness . or poor visibility. In the increasingly widespread 
areas defended by SAMs, alr defense capabUltles would be virtually un· 
impaired by weather conditions and would extend to altitudes or about 
80,000 feet. 

65. Despite Its recent and considerable improvements, however, the 
Soviet air defense system would stlll have great difficulty 1n coping with 
a large-scale air attack employing varied and sophisticated tactics, even 
ln dayUght and within the foregoing altitudes. In addition, the Soviet 
defense problem would be complicated by the- variety oC delivery systems 
which might be employed, Including air and surface-launched cruise 
missUes and, fighter-bombers. At altitudes below about 3,000 teet, the 
capabilities ot the system would be progressively reduced; below about 
1,000 teet, the system would lose most of lt3 etlectlveness.. Tbe Soviet.s 
will attempt to co~t these deftclencles during tbe next few years 
by furtbc:r deployment oC low altitude SA-3 sites and by .improving the 
capabilities of fighter aircraft in low altitude operations. Total system 
effectiveness will be increased by the.furtber appUcatlon of automated 
command and control 

.. Current. open.Uonai Mach 2 Interceptors (FISBBBD, FillER, F'ISHPOT) are 
capable of perfonnln&' a dynamJe ellmb aod reachlnr a1Ut:ode3 of around 85,000-
70,000 reeL In such a climb, the a.lrc.ri.n would be at. Lhese alUt..Qdea for a abort 
period ol Ume (perhaps one to three m.lnu~), durlnc whlch It would have IUUe 
maoeuvenblllty. The precl.sJo.n with wbk.b tbe cllmb must. be planned and 
executed Umlt.s Its eaecUnnus u an Intercept taeUe. 
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66. The Soviets now have no operational capability agailut long-range 
balllstlc missiles. However, Uley may now have some capability ln de
fending field forces against short-range ballistic mlssU~. Tbe Lenin
grad ADM system will probably become operational in 1963. In about 
two or lhree years, the USSR may achieve some capability to defend a 
limited number o! additional targets against long-range mJssUes. How
ever, over thJs same tlme period, U1e Soviets will have uttle capabUUy 
against complex tonus ol missile atlack. We bclleve that a more ad
vanced ABM system will almost certainly not become operalloniu be!ore 
1965-1966 and that Its deployment on a substantial scale will require 
several years. 

67. The slgn11\cant improvements in the Soviet a1r defense system 
which have been noted during recent years and which wUl be extended 
during the next few years will progressively reduce the chancu of suc
cessful attacks by manned bombers. Successful penetration by manned 
bombers will therefore require increasingly sophisticated fOI'JD.S ot attack. 
The Soviet air defense capability can be degraded by the lncreaslngly 
complex fonns of attack which the West will be. able to employ, in
cluding air-launched missiles o! present and more advanced types, 
penetration tactics, and electronic countermeasures. Even ln such cir
cumstances, the Soviets would probably expect to destroy a number or 
the attackers. We doubt, however, that they would be confident that 
they could reduce the weight of attack to a point where the resulting 
damage to the USSR would be acceptable. Unless and until the USSR is 
able to deploy a substantial number of advanced ABM defenses, the 
USSR's air and missUe defense deficiencies and uncertaintle3 will sharply 
increase as baUlstlc missUes assume a larger proportion of the West's 
total nuclear delivery capability. 
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ANNEX A 

TABLES 

TABLE 1: Probable Soviet Development Program !or Surface-to-Air MJ.&. 
s:lle Systems 

TABLE 2: Estimated Performance of Soviet Interceptor Aircraft 

TABLE 3: EsUmated Performance of Soviet Airborne Intercept Radara 

TABLE 4: Probable Soviet Development Program for Alr-to-Alr M:Jssne 
Systems 

TABLE 5: Estimated Cha.ractertstlcs and ~ormance of Soviet Early 
Warning and Ground '~~trcllf4\l'liR.rcept Radars 

TABLE 6: Estimated Charactcri:>U.:.s .Jf Bl~ AnUa.i.rcraft Guns 

'.1.'ABLE 7 : Estimated Strength and Deployment of Sino-Soviet Bloc Air 
Defense Equlpment, 1 July 1962 

·rABLE 8: Estimated Slno..SOviet Bloc Fighter Strength, Mid-1962-1967 
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TADLI:: I 

PRODADLE SOVIJIT I>EVJ::I..OI'MI·:~T I'R()CRAM FOR SURFACE-TO-AIR 
MISSILE SYST~MS 

S&-1. &-3 

fnillal Up Cop.;~bili ty . . • . . . . . . IUS• 19.)7 l!IGI 
:\fax Up Hoci1 RAn&c (nm) ~ ... 1o-z.s :)bout ~ 

~Iu Ell' Altitude (fL) " .•.. ...• GO,OOO • 80,000 • 
:\fin Elf Ahaude (h ).. . . . . . . . . 3,000 :J,OOO • 
CuldAn~ .....•...••......•.• t rack-while aean/radlo trad:-whllo sean/radio 

comm~nd command • 
Accuracy (CEl' In rt ) ...•... . . :WO 100 
W&rbead \\'L (lbs) .••• • •..••.. •6S frl(tneni.AUon ~ ~20 fra&meoi.&Uon " 

• C1uraeLtr\$Ues arc b:LSC:d on original SA-l mWJie. Foc Lhose SA-1ait.es modified for the 
S.~-2's C Ul 1> ELl~ E miss•lc, charAcLt.risticj will approach those of the SA-2 sysLt.m. 

~ Muimu1n al titude i:s uolll~rily achieved at mllximum ranae. Ran&e "iU vary ~•th 
t~e ai•e, direclioo ol a pproach, and a.Jtilu:!t of the alt.ad: in& alrc~L. 

• \\'ould ha\t' some elfcctiveoes:s Ul) to 80,000 feel c--tl«i>~ll~· if ~uipped with a nucle:\t' 
\\Uhtad. 

• This syat.e10 probably h.J.S a high degr« o{ elf«lJvcu~ up 1.0 :~hit10des ol GO,OOO (eel, 
with limiLed elfectlV'tntst up t.o 80,000 r~t. Its c:ar:.bilities would decrease rapidly ~l 

hi&hcr alULUdC$, but there ls aome evidence Lhl\t it mi&hl be :~ble t.o en&ace nonmaoeuverin& 
l.&r&eLa &\ alt.il.udes u hl&h as 100,000 reeL 

• Vari:.t1ons in such (Act.ors as sllin& conditions and '-''&et spcedJ \\ill inllueuce lo"·· 
oltltude cap:~bilities. Soviet docl.rine suuests allocation ol t.ar&eta below 3,000 rut t.o 
.~AA 6rc. 

r We have insufficien~ evidence t.o tstlmale chancluistlca. This ')'stem is Jlrob:ably 
beinc deployed Cor low-alti~ude defense. 

• Althouch lbe ori&imu sysLt.m w:u equipped 111iLb S-band FRUlTSET radus, C-bund 
FRUITSET radars ap~ in lOGO. 'n1cse oc"' ndll.l'l have Improved some"·ha" l.he 
accuracy and lol\·-altitude capabitity of the system. 

~ Nuclear warhuds are possible, a.JthoU&h specific evidenu ol their use ls ladciua. 
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TADLE 

ESTIMATED PERFOR)fANCE OF 

F:1&o~ 

$oYIC:~ 1>csi&113liOII •• ••• 0. ~ti,-1~ 

Yc:u mto $C:rvice J!)S() 

Max•~ (kt)• 
Sea lc:vcl .......•• ~ 
:15,000 (t. •.•••.•••• • ••. 530 
40,000 n . . . •• 0 ••••• • • S15 

Combat ccilina (fl)" • . .•..• li,OOO 
Thne to cllrnb to ~0.000 f\ 

(min) from bralc: re-
luse " 

Military po11cr .. ...... I 
Muimum power . •• ..... 

Co•nb:ll r:1d1us (nm) 
Oplilnum mission . 330 
Op~ cxt-=ru:U ru~l ... • . • 5i5 

Radar • . .. . 

Gun aun.unen~ . .• ......•. :h:!3mnl 
lx37nam 

Air-~air roekcl.a •• Xo 

Air-~air missiles • • ••• •.. . 

• With uc.eroal missiles. 

" With no ext.unaJ fuel. 
• See Table 3 for radar charact.erisliCL 

• CIC&I:l. 
• At. 36,000 f~l. 

' A~ 50,000 fed. 

Fr~ 
A- 8-P. 

M•s- t7 

I!>SJ &: 
11154 

5i0 
550 
.H5 
.\3,400 

8.3 

300 
~•o 
A&.8--none 
£-Sun 

Odd 

.\kD-
lx37nun 
:lx23mnl 

E-2x23mra 
Yes 

1-'rcseo Fl'.rmer Farmer 
C-0 A B-C-1> 

Mi&- 17 Mis-1!) Mi,-10 

C-l\1~4 11)5~ 1057 
J.)...J95S 

570 055 GGO 
SGO 730 755 
555 710 HO 
54,500 55,800 54,$00 

8 .5 8. 1 ·U 
5.2 3.4 3.0 

:liO 420 300 
SIO i2S 520 
C--Sea.ll Sun B-hn· 

Filt Fix proud 
D-im- Sc.aa Odd 

proved C&:D-Sean 
Sca.n Odd FU 

C--lx37mm 2x23mm B-2x23-
2.x23mm lx37rnm 30mlll 

1>-3x23mtn C--2130mm 
[)-~ 

C--Yea Yes 8-No 
D- No C 4t D-Yes 

2xAA-2 

• Only t.he more probable missiles are u,t.ed ror eac.h ~16c aJrc:ra!t; FRESCO and 
1-'ARMElb A, B, and C, could be lllodlfied to earry mi~Ues, but they have not b«o ob
sc:rvcd on t.hc:.'IC alrcr;a(t. ~fil£iles and roekcl.s unno~ be c:arrl~ at tho s:une \im~. 

• FISHBED I) con employ A.~-1 • .\ .~-2, or AA-3 mmlles. 
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2 

SOVJF:r INTI!:1lCI::~On AIRCRAFT 

Fihh· J.'hlh· ~-~l.:lh · fj t,. Flip· Fin:· Fid· 
Farmer • lighL bed. \ poL • t.cr • per • bar 4 dler • 

E A c-u u B 

Mig-10 Yak-25 Mis-21 

1059 1955 c-1~ J951J 195!1 1963- 1963- 1963-
D-196'2 1964 UXH 1964 

GGO GIO GGO 700 695 770 G55 650 . 
HS 5'0 1,000 1,185 1,105 1,435 8i0 . goo . 

730 535 970 1,150 1,005 1,435 580 I 870 
54,900 ~9,400 50,700 50,100 50,400 Gl,700 58,000 53,200 

5.0 i .9 8 .7 9.0 9.7 5.5 u 13.7 
3.0 4.0 3.2 32 2.5 3.6 7.0 

290 500 290 <I SO .fGS 290 2i5 1.050 
520 675 380 690 635 330 
Seao Scao c--Hish Spin m1h AI Al AI 

Can Three Fix Scan Fix 
1>---Splo 

Scan 

No 2x37mm Zx30nuu !\o 2x30mm No 1x30mnt !\o 
or 
l <t30mtn 

No ~0 e--Yes No Yes No !\o !\o 
D- No 

4xAA-l c--2xAA·2 • 4xAA-1 2xA ... -2 2xAA-3 'lxAA-3 2xAA-3 
or or or 
2xAA-3 ZxAA-4 2xAA-4 
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T ABLE 3 

ESTlMATEU PERFORMANCE OF SOVIET .U RDORNE INTERCEPT RAD.-' RS • 

8-(7 Sia.e T:ugo~ 

Nickname 

SCA~ ODD 
Improved 

SCA~ ODD 
SCA~ FIX 

(RAnge Only) 
SCA~ CAN 
SCAN THRE~ 
HIGH FIX 

(Range Only) 
SPIN SCAN 

. .t.irc:raf~ 

FRBSCO D & B 
FRESCO D 
FARMER D 
FRESCO C 
FARMER C, .\, 
FARMER E 
FLASRLIGBT A 
FISHDED A, B, 
FITTER 
FISHBED 0 
FISH POT 
FIREBAR D 
FLIPPER 
FIDDLER 

I> 

c 

Sea.reb Range T.-.cJt RAnge 
, (nm) (nm) 

G IIIU 

8nm 

2nm 
S nm 

12 nm 

3 nan 

10om 
.CO nm" 
2.5 nm" 
50nm " 

3 nn1 
-tnm 

5nm 
Snm 

7nm 
30om ~ 
18 Oln It 

40 nm " 

• Evlden~ iudiut.es ~hat. most. r~nges used op4erntionally are eon~idera.bly less than ~be 
nuu:imum c:apabill~y est.im:\tod :lbov-e. 

" These values ue ba.sed on the 3he ol anlennu. 
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TADLE 4 

l'RODADLt:: SOVI~'T Dt::VEI.OPMBNT PROGRAM l•'OR AIR-TO-AIR MISSILE SYSTEMS 
Year AlreraC~ 
In~o Operatlonul Tol.lll 

Opcr- Aeourncy Warhud • Weight Comp&t.lble At. tack I lAnse 
Type &t.lon Guidance (CEP-Fu t.) (pouncb) (pounds) Cu rler CapabiJi t.y (nm) Ren~Arka 

AA-1 19~7 Ilftdar beam rider 20 42 20~ FJSHI'OT D Lead purault. 3-4 All·weather Soviet du-
FARMER E J.ead purault. t.nll" lgnatlon "ShM''. 
FISHBED D 

AA-2 19$P lnCrl\red homln~t to-1~ 26 200 All FIGHTERS Leo.d pureult 6-t.AII " Limited to ·clear air 
mn1a conditione. • 
IU.n~e I• Ius At. low 
Altitude and varie.a 
w/thc lnrttct determl· 
IlK lion capublllty l of 
ftahtcr. 

AA-3 1061 Either umlac:tlve 1$-20 110 ~so Fllti':DAll n .[.(,nd purault 7-t.lll All-wen thor. 
rnc1~u homhllt or I.' J~II PO'l' II l.t'MI pnn!nlt. 1 :1•111\14• 

lnl rnred. FLil'Pk:R Lco.c1 rmranll. 
FIDDLER Unh Cl'l\.'\l 
FISHB I:-:0 D 

("" P<Obobl• oomt ... 60 160 1,000 FLIPPER Lead pnrault 0-tall All·\\ to.thcr. 
Uve radar hom· FIDDJ.ER Unlveraal 11-noeo 

AA-4 lng. 
60 1003- Probable umlae· 160 000 FLIPPER Lud pu" ult e-t&fl AII·WUther, 

lOGS Uve radar hom· FIDDLER Unlveraal lG-noeo 
· lng • 

• W&rheada nro oac.Jmo.ted 1\S H fo: liiMt (r:\l(llll'lltlltlon. We bellO\'\: thnt AA- .t tnlullu 1\rt' Cl\l)a\)le or CJ\trylu' 11Ut1~r '1\'arhcnda. 
" Limited w tall cooo attack. 

• CltcLr nlr mua Ia here rlrllned u nt.euco ot cloud• nnll preclpiC..lloo boLwccu 1nwilo &ud C..r&ot. The tertn Ia oquJttly applicable 1.0 day or 
nl&ht opcmtlou11. In r~litlun 1111 Infrared ay11l~tn Ia <le~mdec11Jy "hrl~tM blltkl(round euoh M whlw clondll or 1\Urtck r.ni(IC1! cloao to tho 111111 . 

~ 
j 
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TARLE 6 

ESTIMATED CHARACTEniSTICS AND PERFORMANCE OF SOVIET EARLY WARNING AND GROUND CONTROLLED 
JNTERCEI'T RADARS • 

Early Warning Ground Controlled Intercept. 
40,000 FL Tarcet Detection Rance (nm) 40,000 Ft. Targec. Trackln& RAnge (nm) 

Altitude AIIJtudo 
ll-47 Sbe F-100 Sl:to CAM-77 Coverage (ft) B-47 Site F-100 She OAM-77 Coverage 

Frequency Target Tl\rget TArget B-47 Site Tr.rzet Targec. T a rget ll-47 She 
Typt (Me/a) (No.se-on) (Noaeo()n) (Noat-()11) Tarjct (Noteo()n) (Noae-on) (Noaeo()n) Targec 

KNIFE REST A •. ... .... .. 7G-7~ 130. 125" 90" 200,000 
KNIFE REST B, C ······· ··· so-as lU " 13~ .. 100" 240,000 
TOKEN . . ........ ....... 2,6UG-3,120 170 .. 100 .. 100 .. G~.ooo 8.S" 80" ~ .. 65,000 
BIG MESH/DIG DAR .. . . . ...• 2,67~3,160 21~. 21~ . 1551' 140,000 160 .. ISO" R0" 115.000 

~G7-~74 

STniKE OUT ...... .... .. . ... 1,6\IG-3,100 170" 160" 105" 1~5,000 
with ROCK CAKE . . . • • .. . 2,69G-3,100 170 160 105 155,000 13P 12~" 80" 100,000 

2. 600-l, 6$0 
D.-.R LOCI\/CROSS OUT. : .. .. 2,7oo-3,l~ 220 . 220" 130" 320 ,000 

s6~~H 
DAR LOCK/CROSS OUT wllh 2,7oo-3,160 220 . 220. 130 .. 320,000 200 . 190 . 120 .. 2~0.000 

STONE CAKE. 60~~74 

2,0oo-2,050 
SPOON REST A .. ....... .. ... 15~167 145" 135" 120" 100,000 
TALL I<INC .................. 102-177 4 4 4 300,000 + 
lGOO RADAR .. .. . ... .. .. . . . . . ... 4 4 4 300,000 + 300 300 180 200,000 
FLAT FACE ........... .. 816-IHO 210" 210" 06" 140,000 --

• Maximum normall:ted operat.lonl\1 "'"I' ca p!\blllt.lee 1\rO pruontod Thcao rnngu "'"Y bo reduoed 2~60 percent. under aomo opcrllllonol 
condiUont i llkew1" they mlcht be lucret\~td almllarly 011 occaalone. Thcao chnngoa dopond upon altlnr, weather, aiUc.ude, alortne&~~ of the 
operator, and a variety of other factora depending on lho Individual radar And Ita elte • 

.. ln clotoranlnlnj{ thou fAIIjtCI, ·~ :l& perccmt. Dllrl(Sc:m '"Uo WIIAI 1\NIImoli. n!\llj{O nt !l!\ paruout Ollp/SCiu.ll rnt.lo"' boll.uvod to ropro•out f'rob~hlc 
tllrulmum dct.cctlon filii SO. TrMklnR, huwtwcr, wuuh.l rl\llwr rt'<Julru '' llllp/Sc:un milo 011 tho order of 60..7 ~ percun~ which would bo uchlcvcd at 
about tour-l'lftlu to t.wo-thlrde of the at.atod range. 

• Theil l'lguru reprtMot. our beat. eaUmot.e of radar pertorm.aoce u Ucnlt.od by the pula• tep6t1Uon frequeooy (PRF) . At. t.hue r-.nge.a, a eo 
p6rcent Dllp/Scan raUo would be Mhlcved. 

4 Tho performAnce of ~he.- radars Ia uUmatcd to be euch lhe&t C.btlr ra.ngo would bo limited by rlldllr hoti:tOn llne-of-.lght on a on" aquare 
motor tarcet.. 
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TADLE 5 
ESTIMATED CHAR.o\CTERISTICS OF BLOC ANTIAIRCllAFT GUNS 

Efl'eetlve Ceiling 
Nomeuclature ((eet) 

12.7-mm DSbK huvy ma- 3,000 
chlnegun M1038 & Ml038/ 
46. 

Quad 12.7-mm AA huvy 3,000 
machlnecuo DSbK. 

14.5-annt AA heavy machine- 3,500 
cun ZPU-1, ZPU-2, & 
ZPU4. 

Twin 30-mm Antla1rc:rart gun 4,000 (esL) 
M1053. 

Twin 3().mm aelf·propelled 4,000 (eat) 
anUalrcr&!t. &UJl. 

37-rnm aotiAircrl\(t gun 5,000 
Ml030. 

67-mm 1\nl.lolrcrnft ~tun 8-60. 6,000 with on·c:llr· 
rloge alghta-
16,000 w/oU
CMrlagc ftre con
trol. 

Twin 57-mm ael!-propelled 6,000 
anU&1rouft guo ZSU-57-2 

80-mm antlca lrcraft aun 27,500 
M1039. 

85-mm untl!\lrcmlt aun .... , . 33,500 

Caach U.mm cantlalrerafL 33,500 
guo. 

JO().mm uuUnlrcrafc. ~:un . • . 3P,OOO 

130-mm antiaircrAft gun 47,000 
1\{1955. 

- ~ -

Ammo 
Types 

AP 
A PI-T 
API 
AP 
AP-T 
API 
Tracer 

HE(est) 

HE (ut) 

HE 

HE 

liE 

HE 

HE 

Projection 
WelgM 

51 grams 
44 gmms 
48 grlltna 
40.6 crama 
445.5 cram• 
G4 arama 
62 grama 

1.0 lba (est) 

1.0 lb• (ut) 

l.G 1 lba (eat) 

6. 17 lbs 

6.17 lba 

20.3 lba 

20 3 lba 

Muule Ve
locity (Cpa) 

2,822 

2,822 

3,281 

3,000 (eat) 

3,000 (eat) 

2,887 

3,2.81 

3,281 

2,626 

2,060 

RAte o! tire 
(rpm) 

80 

80/brl 

150/brl 

50/brl (est) 

60/brl (eat) 

160 

60 

60/brl 

1~20 

1~20 

HF. 20.3 lbt 2,050 1~20 
. .... 

HE 34 lb~ 2,060 15 
VT rune 

av&11. 
HE (ut) 73.0 lbt (tsL) ~.100 (c!'L) 15 (ut) 
VT luna 

1\VtJl. 

RemMkl 

Cuc:b veralon or Soviet DShK. 
Soviat. ammo may be used. 
ZPU-1 Stnclo barrel. 
ZPU-2 Twin barrel. 
ZPU-• Qu~druple barrel. 
C:ech. 

Cuch SP veralon or 3().mm 
Ml053 mouor..ed on armored 
6x6 truck cbtWII. 

Ot.oleac:ent. 

01'1'-cl\rrltlgo ftrc control equip
ment SON 9 rod"r & PUAZO 
5 or 6 director. 

Twin ~7-m.n 5GO suna on modi· 
fted T-54 chaaala. 

Fire control equipment. 
SON 4-PUAZO 6 SON g & 

PUAZO G. 
Flra control equipment SON 0 

& PUAZO 5. 
Auumed to be very ahntlar 1.0 

85-mm MIOH. 
Fire control equipment SON 0 

& PUAZO G. 

Fire eoutrol equipment FIRE 
WHEEL & RANGER. 
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TABLE 7 

ESTIMATED STRENGTH AND DEPLOYMENT OF SINO-SOVIET BLOC AIR DEFENSE EQUIPMENT 
1 July 19&2 

Inltreept.era • 

All-Weather Day 
EW-GCI 

Late Late 
Radar Slt.ea AntlaJrora!t. Oun 

SAM 
Area Model• Other • Mode14 Other • Primary SecoDd&.ry u1hr. Med/Heavy Slc.es • 

Nort.hwuterl) USSR ......•......•... 95 uo ... 3&0 
Wut.ern USSR . . • • • . . ...••.. . ...... 75 170 190 975 
Wut Central USSR . . . ............•. 20 00 50 945 
Cauca.aua USSR .... ••••••••• ••• 0 •• 40 75 10 920 
EMt CentrAl USSR •• ••••••••• ••• 0. 0 140 76 .. (25 
Far Eut USSR . ... .... . ........ . .... 05 180 60 530 
Eutern Europe Soviet Forces .......... ... 260 325 505 
Eutero Europe Sottlllte Forcu ....•..• ... 460 80 2,080 
AalaUc CommuDlata . . ..... .... . .•.... ... 240 . .. 2,236 

Moaco'v Air De!enM ' ·... . . .......... (20) (&6) (60) (480) 
Tranabalkal (Incl. In FAr Eo.at) ... . ..... (30) (16) . ' (&5) 
TOTALS .. ..... . .................... 4&5 1,&00 705 8,976 

• lo operat.lon1.l unite, excluding tnlnera, FIREBAR, and FLASHLIGHT B. 
• FISHPOT. 
• FRESCO D, FARMER B & E, FLASHLIGHT A. 
• FISH BED, FITTER. 
•FAOOT,FRESCO. FARME~ 

90 120 480 '180 
120 l.SO 3,350 1,110 
120 . 130 950 550 

r 
800 

80 120 420 510 
120 140 400 410 
140 190 1,~86 930 
30 80 1,316 380 

50 100 220 2,200 2,505 
100 400 2,600 1, 740 about batr 

a doaen 
(70) (80) (.SO) (100) (70) 
(40) (40) (250) (190) (18) 
900 1,650 12,880 8,315 860 

' 711bl.ert and EW and OCI radart within 260 nm or MoJcow, SAM alt.e1 within 46 nm, and AA aun1 within 20 nm, all of which are Included 
obovo In the ll;ur~• tor wut.om, nort.hwut.ern, ond wut ccnt.rl\1 USSR. 

• Plauroa uo tor SA-l and SA-2 only. Sumctont evld1nco la not. now ovl\.llnblo to permlc. au eatlmote on SA-3. 

...... 

! ; 

DECLASSIFIED  Authority   NND 957358



TOP SECREt-

TAOLE 8 

l::STIMATEL> SINO-SOVIET BLOC FICHTER STRE~CTH 
MJ l> 1962-19G7 

Mid-l!>Gl Mid-l!>G3 ~lid-1 !JG-4 Mid-1965 :\f 1d·l !lGG )(id-1967 

ussn. . . . . . ..... .. G,SOO 6,000 5,100 4,600 4 ,000 3,500 
F.:uropc:m S..tc:lllte:s •. . 2,G50 2,G50 :l,GSO 2, 400 2,150 1,900 

I Asiat.ie ComtnunisL• . .• 2 , 500 t,GOO :!,GOO 2,500 2,450 2.~ 

TOT . .t.LS II ,950 I 1,:?50 10,.f50 11,500 8,600 7,650 

TOP SECRE+ 35 
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Figure 3 
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--5£€RH 
SURFACE-TO-AIR MISSILE SITES IN EAST GERMANY 

conaus • 

Figure 5 

EAST GERMAN SITES • SOVIET FIELD FORCE SITES * 
(at Of near Importa nt mnl tary Installations) 

e Confirmed SA-2 Site e Confirmed SA-2 Site 

0 Probable SA·2 Site under c:cnstruction 0 Pro~ble SA·2 Stte 

0 POSSIBLE SA-2 SITE (Unknown sub«dination) 

-- Railroad --- Autobahn • -- Road 

• -• ••t.•••'··· ·- • Probobl~ suhordlt14tlon 
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