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SINO-SOVIET AIR DEFENSE CAPABILITIES THROUGH MID-1966

THE PROBLEM

To examine the scale and nature of the Sino-Soviet Bloc air defense system,' and
probable trends in its capabilities through mid-1966.

SUMMARY AND CONCLUSIONS

1. The scale of effort presently being ap-
plied to the continuing improvement and
modernization of the Soviet air defense
system is indicative of the high priority
assigned to this mission. During the past
two to three years, the Soviet air defense
establishment has been undergoing a ma-
jor transition which has significantly im-
proved its capabilities. The principal as-
pects of this transition are: (a) the ex-
tensive deployment of surface-to-air mis-
sile sites; (b) the installation of air de-
fense communications and control sys-
tems with semiautomatic features; (c)
the deployment of new fighters and radars
to Eastern Europe and areas near the
borders of the USSR; and (d) a consolida-
tion of air defense districts. Other devel-
opments include the advent of radars
with better detection and height-finding
capabilities, and the equipment of inter-
ceptors with more advanced electronic
gear and armament, including air-to-air
missiles. (Paras. 16-24)

'Includes defenses against missiles and satellites.

Surface-to-Air Missiles -

2. The Soviets now have operational two
types of surface-to-air missiles designed
for defense against medium and high al-
titude air attacks. The first of these
(SA-1), which has been operational for
about five years, is deployed only around
Moscow in a massive complex of 56 sites,
each having 60 launching positions. This
system was apparently designed to coun-
ter the massed air raid threat of the late
1940’s and early 1950's (Paras. 25-26)

3. Since late 1957, the USSR has been en-
gaged in the extensive deployment of a
second-generation' surface-to-air missile
system (SA-2), which appears designed
to cope with the threat posed by small
numbers of aircraft carrying nuclear
weapons rather than a massed raid
threat. Considering the pattern of de-
ployment, the length of time the program
has been under way, and the extent of our
intelligence coverage, we estimate that
350400 sites (each with six launchers)
are now operational at about 70 defended
areas in the USSR. By mid-1962, the So-
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viets probably will have deployed roughly
500 SA-2 sites at about 100 urban-indus-
trial areas in the USSR. There is little
evidence on possible requirements for de-
fense of field forces, but we estimate that
some 80-120 mobile missile units may be
deployed by the end of 1963 for the pro-
tection of such semifixed targeis as major
headquarters and logistics centers. We
believe that the USSR intends to provide
SA-2 defenses for the fixed launching
complexes of its long range ballistic mis-
sile forces, but we are unable tc estimate
the level and extent of defenses planned.
(Paras. 27-23)

4. Deployment of SA-2 sites in the Euro-
pean Satellites has been under way for
more than a year. The heaviest deploy-
ment has occurred in East Germany
where as many as 20 sites may be opera-
tional or under construction. Some of
these, located on a ring around Berlin,
are manned by East German'-forces;
others, which defend important Soviet
military targets, are assigned to Soviet
fleld forces. We believe that additional
SA-2 sites will be deployed in the Satel-
lites during the next year or two, and
that some mobile units may be provided
for Satellite ground forces. We have no
reliable evidence indicating the deploy-
ment of surface-to-air missiles in Com-
munist China, although some deployment
may have taken place or be planned for
the future. (Paras. 34-36)

5. The Soviets have had under develop-
ment a surface-to-air system (SA-3)
which we believe is specifically designed
to engage targets at very low altitudes.
Although no operational sites have been
observed, we believe that this system will
probably be available for operational use
in 1961. Considering the scale and pace
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of the SA-2 program, we believe that
SA-3 will be extensively deployed within
the next three or four years, supplement-
ing existing missile defenses of fixed tar-
gets and field forces. (Paras. 37-38)

Antimissile Program

6. To develop defenses against ballistic
missiles, the Soviets have had under way
for several years an extensive and high
priority program which we believe to be
directed primarily toward defense against
IRBMs and ICBMs. We have no basis
for a firm estimate on the date of initial
operational deployment of a Soviet anti-
ballistic missile system or its effectiveness
against the various types of Western bal-
listic missiles. For political as well as
military reasons, the Soviets probably
would wish to deploy antimissile de-
fenses in a few critical areas even if the
available system provided only a lim-
ited, interim capability. Considering
these factors and the present status of
the Soviet research and development pro-
gram, we estimate that in the period
1963-1966 the Soviets will begin at least
limited deployment of an antimissile sys-
tem. We believe that for some years to
come, the Soviets are likely to have only
a marginal capability under most favor-
able conditions for interference with US
satellites. (Paras. 40-46)

Fighters and Other Air Defense Weapons

7. Although the Soviets are clearly plac-
ing heavy reliance on surface-to-air mis-
siles, they continue to maintain large
numbers of fighter aircraft and antiair-
craft guns in service. We estimate that
there are about 11,700 fighters in opera-
tional units throughout the Bloc, with
about 7,000 in Soviet units. The Soviet
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fighter force has been considerably re-
duced in numbers—on the order of 30
percent—by the phasing out of obsoles-
cent equipment. The force has been im-
proved by the introduction of a new gen-
eration of radar-equipped interceptor air-
craft and the wider deployment of air-to-
air missiles. However, its all-weather ca-
pability remains quite limited. Inade-
quate ground-to-air voice communica-
tions impose severe limitations on much
of the Soviet fighter force; but these lim-
itations are not so severe in those more
modern fighter units deployed for the
most part on the Western approaches to
the USSR. Considering the widespread
deployment of surface-to-air missiles, we
believe that over the next year or so most
of the remaining medium and heavy guns
will be phased out of the defenses of static
targets in the USSR. Light AAA probably
will be phased out in areas where SA-3
is deployed, but will be retained for low
altitude defense of other targets. (Paras.
47-59)

- Supporting Equipment

8. Some 1,200-1,500 heavy prime radars
and 4,000-4,500 auxiliary radars are de-
ployed at nearly 2,200 sites in the Sino-
Soviet Bloc. Radar coverage now extends
over the entire USSR and virtually all the
remainder of the Bloc. Under optimum
conditions this system now has the ca-
Pability to detect and track aircraft at
medium and high altitudes within 200-
250 n.m. of Bloc territory; under virtually
all conditions, the system could detect
and track such aircraft within about 135
h.m. Soviet efforts to reduce the vulner-
ability of their air defense radars to elec-
. tronic countermeasures have included
use of greater frequency diversity and in-
creased power. In developing new radars,

" UNCLASSIFIED
© _TOP=SECRET

NSEcC |63 /

the Soviets probably will concentrate on
improving present limited capabilities
against low altitude targets and against
air-to-surface missiles, (Paras. 60-69)

9. The most important advance in Soviet
air defense communications and control
over the last few years has been the de-
velopment and deployment of semiauto-
matic systems with data-handling equip-
ment for rapid processing of air defense
information and data link equipment for
vectoring interceptors. Similar systems
Probably are used with surface-to-air mis-
sile units. These new systems will have
a marked effect in reducing reaction time
and vulnerability to saturation, increas-
ing information handling capacity, and
improving coordination within the air de-
fense system. (Paras. 70-72)

Deployment

10. Air defense weapons and equipment
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 Czech-
oslovakia, and in the southern portion of
the Soviet Far East. Concentrations are
found at some specific locations outside
these areas, especially in the Urals and in
eastern China. The approaches to Mos-
cow are by far the most heavily defended
area of the Bloc. (Para. 77)

Civil Defense

11. About 80 million Soviet citizens over
the age of 16 have received some instruc-
tion in civil defense and about one-fourth
of these have probably received good basic
grounding in elementary civil defense
techniques. The bulk of the population
still lacks adequate shelters, although the
USSR has a substantial lead over any of
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the Western Powers in the construction
of urban shelters which could provide
some protection against fall-out, debris,
and fire. In the past two years, the So-
viets have given increasing attention to
preattack evacuation of nonessential civil-
jans in the event of a threatening situa-
tion, but this program appears to be still
in the planning stage. Even with limited
warning, the existence of a disciplined
organization, the use of shelter, and the
widespread knowledge of simple tech-
niques such as first aid would probably
reduce casualties considerably, especially
among key personnel. However, Soviet
civil defense is not prepared to cope with
the effects of large-scale nuclear attack.
Moreover, it would function extremely
poorly under conditions of short warning
time. (Paras. 73-76)

Warning Time

12. The amount of warning time avail-
able significantly affects the capabilities
of air defense in various areas of the Bloc.
Early warning radar could now give Mos-
cow and many other targets in the inte-
rior more than one hour's warning of
medium and high altitude attacks made
with Western bombers of the B-52 type.
Soviet assurance of such detection would
be greatly reduced by extremely low level
penetrations. The supersonic bombers
and air-to-surface missiles now being
added to Western inventories could re-
duce this warning time by as much as
50 percent. Moreover, the more limited
early warning time available in Bloc bor-
der areas would reduce the effectiveness
of the defenses of even heavily defended
targets in such areas. As the speeds of
Western aerodynamic vehicles increase,
and as Western ballistic missiles become
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a greater threat, the problem of warning

%n)xe will become .more critical. (Para.

Current Capabilities and Future Trends

13. The present capabilities of the Soviet
air defense system would be greatest
against penetrations by subsonic bombers
in daylight and clear weather at altitudes
between about 3,000 and about 45,000 feet.
Under such conditions, virtually all types
of Bloc air defense weapons could be
brought to bear against attacking air-
craft. Most Soviet fighters can operate
at altitudes up to about 50,000 feet, and
some up to about 55,000 feet, but the ca-
pabilities of the fighter force would be re-
duced considerably during periods of
darkness or poor visibility. In the in-
creasingly widespread areas defended by
surface-to-air missiles, air defense capa-
bilities would be virtually unimpaired by
weather conditions and would extend to
about 60,000 feet, with some capabilities
up to about 80,000 feet. (Para. 79)

14. Despite its recent and considerable
improvements, however, the Soviet air de-
fense system would still have great diffi-
culty in coping with a large-scale air at-
tack employing a variety of weapons and
sophisticated tactics, even within the
foregoing altitudes. At altitudes below
about 3,000 feet, the capabilities of the
system would be progressively reduced;
below about 1,000 feet, the system would
lose most of its effectiveness. At present,
the USSR has little capability for active
defense against very low altitude attacks.
(Paras. 80-81)

15. The Soviets are making vigorous ef-
forts to counter Western weapon systems.
Within the next five years, they will prob-
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ably introduce improved radars and all-
weather interceptors, a surface-to-air
missile system designed to counter low
altitude air attack, and antimissile de-
fenses. However, they probably will still
not achieve a high degree of assurance
in coping with a large-scale sophisticated
attack by manned bombers. They would
probably expect to destroy a significant
number of the attackers, but given the
increasing complexity of the air defense
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problem, we doubt they will be confident
of the extent to which they can reduce the
weight of such an attack. The air defense
problem has been radically altered by the
advent of long-range ballistic missiles.
Barring an unforeseen technological
breakthrough, the USSR's air defense de-
ficiencies and uncertainties will sharply
increase as ballistic missiles assume a
larger proportion of the West's total nu-
clear delivery capability. (Paras. 82-83)

DISCUSSION

|. GENERAL

16. The Soviet leaders recognize that an ef-
fective air defense system is an essential ele-

"inent of the strong military posture which
they wish to maintain, both to contribute to
the security of the Bloc and to support their
foreign policies. The scale of effort presently
being applied to the continuing improvement
and modernization of the Soviet air defense
system is indicative of the high priority as-
signed to this mission.

17. The air defenses of the Sino-Soviet Bloc
are being adjusted to provide a more efficient
combination of fighter and missile defenses for
the protection of major population, industrial,
and military centers, especially those in the
USSR. The air defense forces of the Euro-
pean Satellites, and to a lesser extent those of
the Asiatic Communist nations, are coor-
dinated with the Soviet system.

18. During the past two to three years, the
Soviet air defense system has been undergoing
a major transition which has significantly im-
proved its capabilities against medium and
high altitude air attack. The principal as-
pects of this transition are: (a) the extensive
deployment of surface-to-air missile sites; (b)
the installations of air defense control systems
with semiautomatic features; (c) the deploy-
ment of new figiters in significant numbers to
Eastern Europe and areas near the borders of
the USSR; and (d) a consolidation of air de-

fense districts. Other developments include
the advent of radars with better detection and
height-finding capabilities and the incorpora-
tion of more advanced electronic gear and
armament, including air-to-air missiles, into
interceptor aircraft. It is probable that oper-
ational Soviet defenses will soon begin to in-
clude weapons and control systems designed
to cope more effectively with low altitude air
attack.

19. These trends and developments are the
fruit of intensive Soviet research and develop-
ment in defense systems to counter expected
Western air attack capabilities. At present,
the highest Soviet priority in air defense re-
search and development is almost certainly
being accorded to defense against ballistic
missiles,

2. In recent years, the USSR has allocated
to air defense forces an estimated one-fourth
of the total military expenditures that can be
attributed to broad military missions. So-
viet expenditures for air defense probably will
grow over the next five years even if no de-
ployment of antimissile defenses is under-
taken. Production and construction for an
operational antimissile system would consid-
erably increase these expenditures, particu-
larly toward the end of the period. Because
of the high priority assigned to the air de-
fense mission and the rapid growth of the
Soviet economy, we believe that economic con-
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siderations will not hinder the .substantial
programs estimated for Soviet air defense.

Il. ORGANIZATION

21. All Soviet forces deployed for the air de-
fense of the USSR are under the operational
control of a single major headquarters, the
PVO Strany (Air Defense of the Country)
which combines ground, air, and naval ele-
ments. The Commander in Chief of the PVO
Strany is ex officio a Deputy Minister of De-
fense and the chief advisor to the Minister and
Chief of the General Staff on air defense mat-
ters. Administratively, he ranks with the
commanders in chief of the ground, air, naval,
and rocket forces.

22. The chief components assigned to the PVO
Strany are the Air Observation, Reporting,
and Communication (VNOS) service, the
Fighter Aviation of Air Defense (IA-PVO),
and the Antiaircraft Artillery of Air Defense
(ZA-PVO), the latter component including
both antiaircraft guns and surface-to-air mis-
siles. In addition to forces directly assigned,
other Soviet forces which can contribute to
the air defense mission are also operationally
available to this command.

23. Over the past year, the control structure
of the Soviet air defense system has undergone
a number of changes, which in the main have
affected the size and responsibility of the air
defense district (ADD).* During this period,
a number of these were combined with adja-
cent districts, reducing their number from an
estimated 21 to 16. The greater area respon-
sibility given to the ADD commanders reflects
tne impact of more advanced weapons and
equipment—both defensive and offensive—
which probably will bring further reductions
in the number of air defense districts.

24. The ADD headquarters is charged with
the coordination and control of forces in the
district actively contributing to air defense.
It is also responsible for identification and

*The term “air defense district” is used to describe
the organizational elements of the air defense sys-
tem, although only the Moscow and Baku Air De-
fense Districts have been identified by name.
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filtering of tracks and passing air situation
data to regional centers in Moscow and
Khabarovsk, to adjacent ADD, to subordinate
elements, and to other agencies within the
district. The district is divided into a number
of air defense sectors which perform duties
similar to those of the ADD but within their
more limited areas. The air defense systems
of the European Satellites are organized on
the Soviet pattern, and each Satellite func-
tions in much the same manner as another
Soviet ADD. The air defense systems of
East Germany and Hungary, where Soviet
forces are deployed, appear to be under direct
Soviet control.

ll. AIR DEFENSE WEAPONS

Surface-to-Air Missiles

25. The Soviets now have operational - two
types of surface-to-air missile systems de-
signed for defense against medium and high
altitude attacks. The first of these (SA-1)
is deployed only around Moscow in a dense
and costly complex of 56 sites, which we be-
lieve has been fully operational since about
1956. Each site has 60 launching positions.
The chief advantages of the SA-1 system are
its ability to handle simultaneously a large
number of targets and to direct an extremely
high rate of fire against them. However, the
limited azimuth coverage of each site (about
54°) makes the system rather inflexible, and
in its present configuration it is completely
immobile.

26. The SA-1 system was apparently designed
primarily to counter the massed air raid threat
to the late 1940s and early 1950s. Even be-
fore completion of the deployment around
Moscow, it is probable that concepts of the
threat had changed. Moreover, the magni-
tude of effort involved in deployment of the
SA-1 probably also argued against its use in
less critical areas.

! For operational characteristics of surface-to-air
missiles see Annex A, Table 1. These and other So-
viet missile systems are discussed in greater detail
in NIE 11-5-61, “Soviet Technical Capabilities in
Guided Missiles and Space Vehicles,” dated 25 April
1961. (TOP SECRET)
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27. Since late 1957, the USSR has been acquir-
ing a major operational capability with.an im-
proved surface-to-air missile system (SA-2)
which appears suitable for the defense of both
fixed targets and field forces. A typical fixed
site consists of six revetted launching posi-
tions deployed around a guidance radar and
linked by sgrvice roads to facilitate loading.
Although many of the observed sites clearly
represent permanent installations, all operat-
ing components of the system are mounted on
wheeled vehicles and are capable of independ-
ent movement by road or rail.

28. The missile employed in this system is a
large, boosted two-stage missile (designated
GUIDELINE by US intelligence) with a maxi-
mum velocity of about Mach 3.5. Maximum
intercept range is estimated at 25-30 n.m. but
will vary depending upon type of target, ap-
proach angle, and other operational factors.
Maximum altitude capability is about 60,000
feet, with some effectiveness up to 80,000 feet,
especially if equipped with a nuclear warhead.
Based on the manner in which SA-2 launchers
are sited, it seems clear that the system is not
intended for employment against low altitude
targets. Against subsonic targets low alti-
tude capability probably will average .about
2,500 feet, but variations in such factors as
siting conditions and target speeds could re-
sult in low altitude limits as low as 1,000 feet
or as high as 7,000 feet. Against supersonic
targets, low altitude limits would be higher.
There is some evidence that the Soviets them-
selves consider that the minimum SA-2 en-
gagement altitude would be about 10,000 feet,
but we do not know the circumstances as-
sumed in the Soviet calculations.

29. The SA-2 system appears designed to cope
with the threat posed by small numbers of air-
craft carrying nuclear weapons rather than
a massed raid threat. Flexibility and mobil-
ity are its chief advantages over the SA-1.
In contrast to the massive SA-1 sites, each of
which is capable of defending only a limited
sector around the target area, each SA-2
site appears capable of 360° coverage. The
SA-2 system can, at relatively low cost, be
deployed widely for defense of large cities,
of small but important fixed facilities, and of

" *DECLASSIFIED FOR
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forces in the field. The flexibility is cbtained
at the expense of target handling and rate of
fire relative to the SA-1. The SA-2 guidance
system can probably handle only one target at
a time, but apparently is designed to control
as many as three missiles simultaneously.
However, the shorter time of flight of the
boosted GUIDELINE missile gives the SA-2
system a better capability against high-alti-
tude and high-speed targets and against tar-
gets with small radar cross sections. Several
SA-2 sites have been deployed around Mos-
cow, supplementing the SA-1 sysfem.

30. Soviet urban-industrial areas. The SA-2
is now the basic missile defense system for
critical urban-industrial areas in the USSR,
other than Moscow.! Since mid-1958, more
than 150 SA-2 sites have been identified in
the USSR at nearly 50 such areas—for the
most part, population centers and industrial
complexes. Missile defenses have been pro-
vided for more than half of the 43 Soviet cities
with populations greater than 300,000, and we
believe that all such population centers will
be defended. SA-2 sites have been emplaced
at some smaller urban areas, probably be-
cause they contain installations of critical im-
portance, and they have been deployed for
defense of naval and port facilities and nu-
clear production and weapons storage installa-
tions. They have also been identified at cer-
tain industrial facilities (including primary
electric power stations, metallurgical plants,
and major oil refineries). Considering the
pattern of deployment observed to date, the
length of time the program has been under
way, and the extent of our intelligence cover-
age, we estimate that 350-400 sites are now op-
erational at about 70 urban-industrial areas
in the USSR.

31. Identification of additional sites and de-
fended areas since the publication of NIE
11-3-60, “Sino-Soviet Air Defense Capabili-
ties Through Mid-1965,” dated 29 March 1960
(TOP SECRET), confirms that the SA-2 de-
ployment program is massive in scale. The
accumulating evidence has led to an increase
in our estimate of the number of SA-2 sites

‘See Annex B, Figure 2.
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to be provided, and ‘to modificationis in our
estimate of the timing of the program. On
the basis of current information, we now esti-
mate that the Soviets will deploy roughly 500
SA-2 sites at about 100 urban-industrial areas
in the USSR, rather than the previously esti-
mated 350—400 sites at 70-80 areas. The ob-
servation during 1961 of sites under construc-
tion and the apparently incomplete defense
in certain target areas lead us to estimate that
the program to provide missile defenses for
areas of the foregoing types is still under way.
We believe that it will be completed by mid-
1962.

32. Soviet military installations and field
forces. The Soviets have provided SA-2 de-
fenses for nuclear weapons storage installa-
tions (as indicated above), and there is evi-
dence that certain missile development cen-
ters are also defended by SA-2 sites. We be-
lieve that the USSR intends to provide SA-2
defenses for the fixed launching complexes of
its long-range ballistic missile forces, but we
are unable to estimate the level and extent
of defenses planned.

33. Some SA-2 units have been deployed in
support of Soviet ground forces in East
Germany and possibly in the USSR. The evi-
dence is insufficient to determine the level of
defense planned for the Soviet ground forces.
Some of these SA-2 units have been observed
thus far at fixed installations. However, this
missile system is suitable for use with mobile
units, all equipment is mounted on wheeled
vehicles, and there is some evidence that the
Soviet SA-2 units in Germany have conducted
training in mobility. We believe the Soviets
will seek to provide the fleld forces with mo-
bile missile defenses for the protection of such
semifixed targets as major headquarters and
logistic centers. We estimate that such pro-
tection could be provided by some 80-120, mo-
bile SA-2 units, and that this program could
be completed by the end of 1963. Some may
also be allocated to other Bloc ground forces.

34. Other defended areas in the Bloc. De-
ployment of SA-2 sites for defense of Euro-
pean Satellite targets has been under way for
more than a year. Missile defenses have been
observed in East Germany, Hungary, and Bul-

TOP

garia, and evidence indicates their deployment
in Czechoslovakia and Poland. At least one
SA-2 site has been observed in Albania, but
there is no evidence as to its operational
status. The heaviest deployment has oc-
curred in East Germany where evidence indi-
cates as many as 20 sites, about half of which
are probably operational. Eight sites, located
on a ring around Berlin, are manned by East
German forces. The remainder, which are
assigned to Soviet field forces, appear to defend
important Soviet military installations such
as major headquarters and airfields.*

35. We believe that such defenses will have
been provided to all the European Satellites
by the end of 1963. Observed deployment
patterns indicate that missile defenses are be-
ing provided for capital cities and for certain
other major targets. On this basis, we esti-
mate that about 130 SA-2 sites will be de-
ployed in the European Satellites and manned
by their troops.

36. Soviet military relations with Communist
China are not as close as those with its War-
saw Pact partners in Eastern Europe. We
have no reliable evidence indicating the de-
ployment of surface-to-air missiles in China,
although some deployment may have taken
place or be planned for the future. If missiles
were deployed according to the criteria ap-
parently being followed in the Satellites, this
would call for about 80 SA-2 sites for defense
of important fixed targets in Communist
China.

37. Low altitude defense. To reduce their
vulnerability to low-level attack, the Soviets
have had under development a missile system
(SA-3) which we believe is specifically de-
signed to engage targets at very low altitudes
(i.e, down to about 50 feet). No operational
sites have been observed, but photography at
Kapustin Yar in late 1959 revealed a probable
R&D site which consisted of four launch
pads deployed in a semicircular pattern. A
launcher on one of the pads held two missile-
like objects about 20 feet long. The SA-3
in its operational configuration at fixed instal-
lations probably will resemble this site.

‘See Annex B, Figure 3.
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38. We have no evidence on any operational
deployment of SA-3 missile defenses, and
nence have little basis for estimating the fu-
ture deployment pattern or the magnitude of
a deployment program. However, we believe
that the Soviets will seek to provide some de-
fense against low-altitude attack for most of
those areas defended by the SA-1 and SA-2.
The Soviets will take into account the reiative
vulnerability of these areas to low-level at-
tack and their ability to bring other defensive
weapons to bear. Areas immediately adja-
cent to coastal waters would probably be re-
garded as especially vulnerable to low-altitude
attack. Judging by the scale and pace of the
SA-2 programs, we believe that extensive SA-3
defenses could be deployed for the protection
of fixed installations In the USSR in a pro-
gram of some three or four years’' duration,
je., by about 1985. The extent of SA-3 de-
ployment with the field forces probably will
exceed that of the SA-2.

39. Future developments. The Soviets prob-
ably will attempt to improve their defenses
against more advanced aircraft and cruise-
type missiles at high altitudes, but we con-
sider it very unlikely that they will develop
an entirely new system for this purpose.
Rather, we estimate that they will seek to im-
prove the SA-2 by increasing its range to
say 30-35 n.m., increasing its effective alti-
tude, enhancing its capabilities to overcome
electronic countermeasures, and generally im-
proving its ability to engage small, fast tar-
gets at high altitudes. Research and develop-
ment work for this purpose may be under way
at Sary Shagan or Kapustin Yar, and we be-
lieve that -significant improvements to the
system could begin to appear this year.

Antimissile Program

40. Although the Soviets have no present de-
fensive capability against ballistic missiles,
they have had under way for several years an
extensive and high priority program for the
development of such defenses. Photography
has revealed a large, elaborate facility at Sary
Shagan which we believe to be engaged pri-
marily in antimissile work, and a much
smaller but similar facility near the ICBM

*DECLASSIFIED FOR PUBLICATION \N FOREIGN ~
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impact area on the Kamchatka Peninsula.
The Sary Shagan complex is one of the major
Soviet missile research and development test
areas, second only to Kapustin Yar/Valdi-
mirovka in magnitude.

41. The Soviet effort is apparently directed
toward development of a terminal intercept
system employing an antimissile missile
which will probably be equipped with a nu-
clear warhead. It is possible that the wide-
spread and diverse activities which we have
observed represent developmental programs
on more than one type of antimissile system.
Research and testing at Sary Shagan has been
concerned with re-entry of short and medium-
range ballistic missiles. However, the fixed
nature of the installations and the general
progression of activities towards work with
longer range missiles leads us to believe that
the main effort is directed toward defense
against IRBMs and ICBMs.

42. Although there is no firm evidence, we
assume that the Soviets are investigating
various techniques for discriminating against
decoys. It is unlikely that a systern deployed
in this time period would have a capability
against sophisticated decoys. However, the
USSR may be developing a system designed to
exploit the vulnerability of nuclear warheads
to nuclear weapons effects. In this case, the
requirement for sophisticated discrimination
techniques would be reduced.*

43. We have no basis for a firm estimate for
the date of first operational deployment of a
Soviet antiballistic missile system or of its ef-
fectiveness against the various types of West-
ern ballistic missiles. The initial operational
capability date will be determined by the na-
ture of the system under development, the
status of the testing program, its future
progress, and the timing of the Soviet deci-
sion to deploy. Considering these factors and
the intensive Soviet research and development
activities, we estimate thdt in the period 1963-
1966, the Soviets will begin at least limited
deployment of an antimissile system designed

‘For a further discussion of these effects see the
forthcoming NIE 11-2-61, “Soviet Atomic Energy
Program.” (LIMITED DISTRIBUTION)
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for use against both ICBMs and IRBMs. The
earliest of these dates is contingent upon a
Soviet decision to assume the high risks of
starting production and deployment prior to
full system tests, and therefore is considered
the earliest possible date. If deployed early
in the period the capability of the system
against IRBMs probably would be the more
thoroughly tested. It should be noted that
continuing success in research and develop-
ment will be necessary if the USSR is to
achieve any operational antiballistic missile
capabilities in 1963-1966.

44. We believe that for political as well as mili-
tary reasons, the Soviets would wish to deploy
antimissile defense for the protection of a
few critical areas, even if the available system
provided only an interim, limited capability.
Beyond this, we cannot estimate the scope or
pace of Soviet antimissile deployment pro-
gram. On the other hand, the high priority
accorded to improving Soviet defenses against
Western nuclear strikes leads us to believe
that the USSR will eventually seek to provide
at least some antimissile defense for major
population centers,

45. At present, Soviet planning for antimissile
deployment probably is preliminary and
tentative in nature. It will be affected over
the next few years by developing Western mis-
sile capabilities and by Soviet antimissile re-
search and development, which may include
investigation of unconventional techniques.
The Soviets almost certainly will design their
first antimissile system in such a way that im-
proved components can be incorporated as
they become available, Improvements might
include introduction of a better intercept ve-
hicle or better discrimination techniques.
Deployment of an antimissile system will im-
pose requirements of a new order for virtually
instantaneous, long-range communications.
The scope and pace of the deployment pro-
gram following IOC will be strongly influenced
by the system’s potential for growth and by
Soviet success in realizing this potential.

46. In the course of its program to develop
an antimissile system, the USSR could achieve
a limited capability to destroy satellites after
they have made a number of orbits. How-
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ever, we believe that for some years to come,
the Soviets are likely to have only a marginal
capability under most favorable conditions for
interference with US satellites,

Fighter Aircraft

47. As of mid-1961, we estimate that there
were about 11,700 fighters in active opera-
tional units throughout the Bloc, with about
7,000 in Soviet units. About 4,500 of the So-
viet fighters are directly subérdinate to
Fighter Aviation of Air Defense (IA-PVO)
with air defense as their exclusive mission.
The remainder, which are in Tactical Avia-
tion, appear to have an air defense respon-
sibility in addition to their ground support
role.

48. With the widespread deployment of the
SA-2, the Soviets have developed a combina-
tion of fighter and missile defenses. They
apparently now rely primarily upon missiles
for point defense of important targets, and
upon fighters for area defense to cover ap-
proach routes as well as gaps between missile-
defended areas. The Soviets appear to be
moving away from the mass employment con-
cept of the postwar years. Developments in
communications and control have made pos-
sible improvements in Soviet intercept tech-
niques. Another factor influencing the trend
toward fewer fighters is the increased kill
capability of the new aircraft.

49. These developments have allowed a con-
siderable reduction in Soviet fighter strength.
In the past two years there have been large-
scale reductions in Soviet tactical fighter
units, and the naval fighter force has been
completely eliminated. Reductions in the
IA-PVO, resulting primarily from phasing out
of older aircraft, have been largely offset by
transfers from the naval and tactical com-
mands and by the introduction of new inter-
ceptors. Reductions in Soviet fighter forces—
both tactical and PVO'—probably will con-
tinue over the next five years. We estimate
that the number of operational Soviet fighters
will be reduced on the order of 50 percent
during this period.
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50. The Soviet fighter force still consists
jargely of day fighters. The obsolescent
MIG-15 FAGOT (now almost phased out),
three versions of the subsonic MIG-17
(FRESCO A, B, and C), and three versions
of the transonic MIG-19 (FARMER A, C, and
D), make up about 80 percent of the forces.
These fighters appear to have been designed
primarily for the interceptor role and there-
fore have good climb and altitude capabili-
ties. Performance characteristics vary, but
they all employ similar gun armament and
fire control systems, and are generally re-
stricted to lead-pursuit attack under visual
conditions.

51. Since about 1955, the Soviets have been
working to improve the all-weather capability
of their fighter force. The two-place, twin-
engine FLASHLIGHT A (YAK-25), intro-
duced in that year, is the first Soviet ajrcraft
designed as an all-weather interceptor. It in-
corporates an extremely large airborne inter-
cept (AI) radar (SCAN III) with a range
capability considerably in excess of other So-
viet Al radars. However, the fixed mounting
employed resulted in a poor scanning system,
and the potential of this radar was not real-
ized. This, together with the lower perform-
ance capabilities of the FLASHLIGHT, prob-
ably led the Soviets to limit its production.
Considering its characteristics and the other
interceptors now available, the FLASHLIGHT
appears to be suitable for use in defensive
patrols of border areas and for relatively low-
level interceptions (1,500 to 3,000 feet).

52. Since 1955, several Soviet day fighters have
been modified by the addition of the SCAN
ODD airborne intercept (AI) radar, which has
a search range of about five n.m. and a track-
ing range of about three n.m. These aircraft,
the FRESCO D and E and the FARMER B
(equipped with an improved SCAN ODD), are
considered to have some all-weather capabil-
ity. However, the limited range of the radar,
the contjnued reliance on gun armament, and
the restriction to a pursuit attack, seriously
limit the effectiveness of these aircraft under
nonvisual conditions. The most recent day-
fighter modification, first observed in 1959, is
the FARMERE. This aircraft has beam rider
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missiles and a compatible AI radar (SCAN
CAN), with a search range of 7-9 n.m. and a
tracking range of 3-5 nm. FARMER E, thus
equipped, represents a considerable advance
over the earlier FRESCO and FARMER modi-
fications.

53. During the past year, a new generation of
Soviet fighters has appeared in peripheral
areas of the USSR and Eastern Eurcpe. At
least three new aircraft appear to e involved:
FISHBED C (MIG-21), a Mikoyan-designed,
delta-wing interceptor, and two Sukhoi de-
signs—the swept-wing ‘FITTER B and the
delta-wing FISHPOT B. We estimate that
about 1,000 new generation fighters have been
produced, of which about 350-450 are now in
units.

54. In armament, fire control equipment, and
speed (about 1,000 knots at 35,000 feet), these
aircraft represent significant advances over
the bulk of Soviet interceptors now in service.
However, during the past year, we have ac-
quired additional intelligence on the weight,
size, and engine performance of these new air-
craft. Accordingly their estimated altitude
capabilities have been markedly reduced. We
now estimate their combat ceilings at 50,000
to 55,000 feet as compared with 60,000 to
62,000 feet last year. Considering the charac-
teristics of most Western bomber aircraft, the
Soviets probably regard these altitude capabil-
ities as adequate. They appear to be develop-
ing techniques for interception of Western
aircraft which can operate at higher altitudes.
There is evidence that some Soviet fighters
have auxiliary rocket engines.

55. FITTER B and FISHPOT B, are estimated
to have a lead-pursuit fire control system with
a new Al radar (SPIN SCAN) having a search
range of 10 n.m. and a tracking range of 7 n.m.
They probably mount 2 or 4 revolver guns
and in addition can carry 4 air-to-air missiles.
The other new Soviet interceptor, FISHBED
C, is probably intended for day or night use in
clear weather. It is believed to have infrared
sighting equipment in addition to an optical
fire control system, and carries both gun and
missile or rocket armament. It is probably
equipped with a radar which provides range
data only. The assignment of FISHBED C to
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.,stical Aviation units suggests a close sup-
_.= function in addition to an intercept role.

= All of the new fighters now entering serv-
. are based on prototypes first displayed in

.36 Since that time, new fighter designs
..«e been tested in the course of continuing
;-.-iet research and development on super-
.- fighters, their armament, and fire con-
= systems. One and possibly two new
:-ter prototypes, as well as modifications of
-sting types, were displayed in the 1961
snation Day show. Although there is no
«vidence of their current production, we be-
.ve that a new generation of Soviet inter-
gtors will be introduced into operational
_-its within the next few years. The most
-ressing Soviet requirement appears to be an
siweather interceptor with improved per-
»rmance and fire control system. Consider-
-g Soviet technical capability, such an air-
rraft could have a maximum speed well in ex-
:ss of Mach 2, and a combat ceiling of over
£1.000 feet. Although research and develop-
ment in this field will continue through the
seriod of this estimate, the introduction of
sew Soviet fighters and the extent of their
ieployment during the middle 1980's and be-
#ond will be strongly influenced by Soviet
progress in surface-to-air missiles and by
thanges in the nature of the threat posed by
Western delivery systems.

57. Fighter production. Soviet production of
it fighter aircraft has dropped sharply in
recent years. From 1950 through 1956, an-
nual production ranged from about 3,000 to
about 5,000. Between 1957 and 1959, there
vas a steep decline from about 1,900 to about
360. Our estimates indicate a slight increase
lo about 470 in 1960 and somewhat more in
1961. However, there are no indications that
new generation fighters will be built in quan-
lities approaching the production rates of the
tarly 1950's. Production difficulties with the
hewer models and the high cost and com-
Plexity of modern fighters may aave played
Some part in this decline. However, the pri-
mary causes have been the emergence of sig-
nificant surface-to-air missile capabilities and
changing techniques in the employment of
interceptor aircraft.

 "FOTSECHIT
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Air-to-Air Missiles

58. We have firm evidence on the deployment
of air-to-air missiles in the Soviet fighter force
and in several of the satellite forces as well.
We believe that at least two types are now
operaticnal, a beam-rider (AA-1) and an
infrared homing missile (AA-2). An all-
weather semiactive radar homing missile
(AA-3) could also be available, but we have
no evidence of its deployment. There is good
evidence that the beam-rider missile is em-
ployed by AI radar equipped FARMERSs, and
probably by FITTER B, and FISHPOT B.
This missile could also be used by the other
Soviet fighters equipped with AI radar—
FRESCO D and E, and FLASHLIGHT. The
infrared homing missile could be adapted for
use by all Soviet interceptors now operational.
It probably will be employed by the FISHBED
and possibly by the FITTER and FISHPOT.
However, we believe that equipping of
FRESCOs and FARMERs with AA-2 will be
limited. The AA-3, when operational, may
replace the AA-1 on the FARMERS, FITTERs,
and FISHPOTs. Soviet development of im-
proved air-to-air missiles over the next few
years depends primarily upon the develop-
ment of new interceptors equipped with suit-
able Al radar and fire control systems.

Antiaircraft Guns

59. The Soviets continue to employ large num-
bers of antiaircraft guns for defense of field
forces and fixed targets. These guns range in
size from 57 mm to 130 mm. A large percent-
age employ fire control radars. Proximity
fuzes probably are used in some AAA ammu-
nition. European Satellite forces have about
5,000 antiaircraft guns and there are about
4,000 in Communist China, North Korea, and
North Vietnam. The number of antiaircraft
guns in the Soviet forces has declined over the
past two years and there is evidence that this
trend is continuing. Considering the wide-
spread deployment of surface-to-air missiles
and the announced Soviet force reductions, we
believe that most of the remaining medium
and heavy guns will be phased out of the de-
fenses of static targets in the USSR over the
next year or so. However, a large number of
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these will probably b held ‘in reserve status
near major target areas. Transfer of some
of this equipment to other Bloc countries is
probable. Light AAA probably will be phased
out in areas where the SA-3 is deployed, but
will be retained for low-altitude defense of
other targets.

IV. RADAR AND CONTROL EQUIPMENT

60. We believe that about 1,200-1,500 heavy
prime radars, primarily of the TOKEN and
BAR LOCK types, and about 4,000-4,500 aux-
iliary radars are deployed at nearly 2,200 sites
in the Sino-Soviet Bloc. Radar coverage now
extends over the entire USSR and European
Satellite area, with apparent gaps remaining
only in southwestern and western China.
Arctic area coverage, which has been sparse,
is being expanded by deployment of addi-
tional radars including the newer types, to
existing radar sites, and by activation of new
sites. A few patrol vessels fitted with radars
of the early warning type are available in each
of the four Soviet fleet areas, and some of
them are employed as picket ships to extend
radar coverage seawards.

61. The very large number of radars employed
in the Soviet system provides a high density
of coverage, particularly in border aress and
-around important targets. In deploying suc-
cessive generations of radars, the Soviets have
tended to retain much of the older equipment
in service, resulting in 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 con-
trol systems appears to have led to a reduc-
tion in the number of radar sites in some
areas. We believe that this trend will con-
tinue, leading eventually to a significant re-
duction in the operational inventory.

Early Warning Radars

62. The Soviet aircraft warning system is
based upon large numbers of early warning
(EW) radars closely spaced throughout the
USSR. These radars are of two general
classes: the heavy or prime radars (such as

" "UNCLASSIFIED
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TOKEN and BAR LOCK) which provide long-
range tracking information, and the auxiliary
radars (such as KNIFEREST and SPOON-
REST) which can track out to medium ranges.
Under optimum conditions this system now
has the capability to detect and track air-
craft at medium and high altitudes within
200-250 n.m. of Bloc territory; under virtually
all conditions the system could detect and
track such aircraft within about 135 nm. A
new, more powerful, EW radar, TALL KING,
has been deployed at several sites, improving
detection capabilities against small, high-alti-
tude targets.

63. Maximum altitude capabilities of Soviet
EW radars range from 75,000 feet for the
TOKEN to well over 200,000 feet for some of
the newer radars (TALL KING). Height
coverage of Soviet radars will continue to
exceed the operational altitudes of Western
aircraft during the period of this estimate.
Low-altitude detection and tracking capabili-
ties have been quite limited, but in the past
two years, the Soviets have effected some im-
provement by the extensive deployment of
SPOONREST and FLAT FACE radars.

Ground-Controlled Intercept Radars

64. The TOKEN and other heavy radars are
also used for ground-controlled intercept
(GCI), usually in combination with height-
finder radars such as ROCK CAKE or STONE
CAKE. Maximum altitude coverage of the
Soviet radars used in the GCI role is compa-
rable to that estimated for early warning, but
ranges are somewhat less. These vary from
about 100 n.m. for the TOKEN to more than
200 n.m. for the newer radars. Several types
of radars now employ moving target indica-
tors or other anticlutter techniques, but low-
altitude capabiliities of Soviet GCI radars are
generally quite limited.

.

Future Developments

65. To assist in countering the Western air-
to-surface missile threat, the Soviets probably

.3

"For estimated characteristics of Soviet EW and
GCI radars, see Annex A and Table 5.
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will develop long-range tracking radars with
improved capabilities against small, fast
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targets at high altitudes, TALL KING may
have been a step in this direction. Improved
medium-range radars may be developed to
meet the threat of low altitude supersonic
targets. All new Soviet EW and GCI radars
probably will incorporate moving target in-
dicators. -

Electronic Warfare

66. At present, the USSR has an appreciable
capability for jamming Western bombing and
navigational radars at frequencies up to 10,000
megacycles per second and possibly higher,
and especially for jamming at lower frequen-
cles normally used in Western long-range
radio  communications, Shipboard  and
ground jamming equipment for use against
X-band blind bombing radar js known to
exist. The Soviets are also known to have
employed electronic deception, including
simulation of Western navigational aids,
against Western aircraft, Present capabili-
ties probably will be increased by the use of
improved techniques and higher power. To.
ward the end of the period of this estimate the
USSR will probably have in operation equip-
ment capable of jamming at aj frequencies
likely to be used by Western communijcations,
radar, and navigation equipment.

67. For a number of years, the Soviets have
sought to strengthen their air warning sys-
tem against énemy countermeasures, They
have engaged in widespread ECM exercises for
training of radar operators. In the last few
years, evidence has indicated the use of
greater frequency diversification, increased
power, and other antijamming techniques.
These trends probably will continue, but we
believe that through 1966, Soviet electronic
systems will still be subject to disruption by
properly employed techniques.

68. Passive detection, We believe that the
Soviet air defense system uses passive detec-
tion to supplement and extend EW radar cov-
erage against targets outside its borders. A
variety of specialized equipment is used for

detection and direction-finding (D/F). This
equipment can cover most frequencies used by
Western communications and radar with good
accuracy as to bearing.

During 1960 a num-
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Passive detection sites were acti-

vated, and established sites received additional
electronic equipment. The Soviets probably
Wwill continue to extend and improve this sys-
tem. Soviet KRUG D/F installations may
also contribute to passive detection.

Detection of Missile Launchings
69. The development of high frequency iono-

spheric backscatter radars
ge missile launchings has been with-
t capabilities for the last five years.
The Soviets have attained q

long-ran
in Sovie

for detection of

high degree of

competence both in the theoretical aspects of

backscatter research and in

cations,

related to development of

Practical appli-
in this field has
new communica-

Much Soviet work

tions techniques, but the Soviets probably also

have used this
nuclear detonations and
launchings. 1Its
probably provide
warning time, which could be
defenses.,

method for detection of US
possibly US missile
use against missiles could
a limited amount of early
used to alert

Communications and Control

70. For

ground communications
air defense operations, the Soviets will
ably continue to use and
and microwave links,

radio will decrease, but

in support of
prob-
improve land lines
Use of high frequency
it will be available for

Special purposes and backup-ionospheric and
tropospheric scatter communications may
also be developed for use in the air defense

system.

The old four-channel, very high fre-

quency communications equipment is stij

used by most Soviet

fighters. The Soviets

have installed a six-channel set in the newer
Soviet fighters, but they have undertaken no
concerted replacement program. Inadequate

ground-to-air voice
severe limitations
fighter force;

communications impose
on much of the Soviet
but these limitations are not so

severe in these more mode.m.ﬂghter units de-

ployed for the most

part on the western ap-

Proaches to the USSR, There is no indication
of the employment of ultrahigh frequency
systerns for air-to-air and ai'r-to'ground com-

Mmunications,

ET

The old Soviet IFF system,
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which has been in use for more than 10 years
is being replaced. o

71. The most important advance in Soviet
air defense communications over the last few
years has been the development and deploy-
ment of an air defense control system with
some semiautomatic features, including data-
handling equipment for rapid processing of
air defense information and data link equip-
ment for vectoring interceptors. Beginning
about 1956, a Soviet system, similar in concept
to the US SAGE system but less complex, was
widely deployed in the western USSR. We be-
lieve that the ground element of this system
has been replaced by a second-generation sys-
tem, and that an improved semiautomatic
fighter control system is being introduced.
These new systems will probably be widely de-
ployed in the USSR and possibly Eastern
Europe within the next few years.

72. A video data link system has been intro-
duced which is used to transmit the radar dis-
“play from the radar site to the filter control
center for visual presentation. This system is
apparently used to supplement the existing
semiautomatic system in the dense target
areas of the western USSR. It is also de-
ployed in East Germany, Poland, Hungary,
Czechoslovakia, and Rumania., We believe
that eventually it will be deployed through-
out the Soviet Bloc.

V. CIVIL DEFENSE

73. Civil defense preparations in the USSR
are supervised by the Local Antiair Defense
of the Country (MPVO Strany), a central
agency subordinate to the Ministry of Defense
with staff representatives at regional and local
levels. Training the Soviet population in civil
defense is the responsibility of the paramili-
tary mass organization Voluntary Society for
Cooperation with the Army, Aviation, and the
Fleet (DOSAAF). Since 1955, civil defense
training has been, at least in theory, both uni-
versal and obligatory. About 80 million
Soviet citizens over the age of 16 have re-
ceived some instruction in civil defense, and
some 20 inillion of these (or 1 adult in 7) have
probably received good basic grounding in ele-

mentary civil defense techniques such as use
of shelters, gas masks, protective clothing, and
radiation monitoring equipment. On the
other hand, the training program has suffered
in many areas from poor instruction, shortage
of training aids, and public apathy.

74. The most important deficiency is the lack
of adequate shelter for the bulk of the popu-
lation, although the USSR has a substantial
lead over any of the Western Powers. Base-
ment shelters of the World War II type are
probably capable of providing some protection
to perhaps 15 million city dwellers against
radiation and fire. - An estimated 2.5 million
persons in Moscow, Leningrad, Baku, and
Kiev can take refuge in subways, which are
probably capable of resisting some overpres-
sure. We presume that the USSR has pre-
pared for the evacuation and protection of
key party and government personnel, but we
have no evidence on relocation centers. Wwe
estimate that detached and tunnel-type
shelters and underground bunkers are avail-
able for about 2.5 million key personnel.
Thus, some kind of shelter is available for
about one-fifth of the urban population.
Virtually nothing has been done to provide
shelter for the rural population.

75. The shelter program appears to have been
under reconsideration in the past few years.
Some evidence indicates that the program for
basement shelters may have been sharply
curtailed or abandoned in 1958-1959, and re-
cently there have been increased sightings of
detached shelters. In the past two years, civil
defense manuals have given increasing at-
tention to evacuation, especially to preattack
evacuation of ‘noneffectives” from likely
target areas and their resettlement elsewhere
for the duration of a war. However, there is
no firm evidence of evacuation drills for the
general public, and this program appears to
be still in the planning stage.

76. In terms of shelters built and personnel
trained, the USSR has made greater progress
than any other major power. Even with
limited warning these measures would prob-
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V.

Sy reduce casualties by a significant margin.

-., existence of a disciplined civil' defense
-sanization, the use of shelter, and the wide-
-read knowledge of simple techniques such

. first aid would probably reduce casualties
',»nsiderably, especially among key personnel.
zjwever, Soviet civil defense is not prepared
. cope with thie effects of large-scale nuclear
stack. Moreover, it would function ex-

" -remely poorly under conditions of short warn-

ngtime.
‘ vl. SOVIET AIR DEFENSE CAPABILITIES

Deployment

7. Air defense weapons and equipment are
most heavily concentrated in that portion of
'he USSR west of a line drawn from the Kola
peninsula to the Caspian Sea; in East Ger-
many, Poland, and Czechoslovakia; and in the
southern portion of the Soviet Far East.
Concentrations are 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 de-
fended area of the Bloc.*

Warning Time

78. The amount of warning time available
significantly affects the capabilities of air de-
fenses in various areas of the Bloc. Early
varning radar could now give Moscow and
many other targets in the interior more than
one hour's warning of medium and high alti-
tude attacks made with Western bombers of
the B-52 type. Soviet assurance of such de-
tection would be greatly reduced by extremely
low level penetrations. The supersonic bomb-
ers and ASMs now being added to Western
inventories could.-reduce this warning time by
as much as 50 percent. Moreover, the more
limited early warning time available in Bloc
border areas would reduce the effectiveness
of the defenses of even heavily defended tar-
gets in such areas. As the speeds of Western
aerodynamic vehicles increase, and as West-
ern ballistic missiles become a greater part of
the threat, the problem of warning time will
become more critical.

‘S8ee Annex B, Figure ;.
'8ee Annex B, Mgure 4.

UNCLASSIFI%)D
CRET !E

/320

Current Capabilities and Future Trends

79. The extensive deployment of surface-to-
air missiles over the past two years has sig-
nificantly improved Soviet air defense capa-
bilities. The present capabilities of the Soviet
air defense system would be greatest against
penetrations by subsonic bombers in daylight
and clear weather at altitudes between about
3,000 and about 45,000 feet. Under such con-
ditions, virtually all types of Bloc air defense
weapons could be brought to bear against at-
tacking aircraft. Most Soviet fighters can
operate at altitudes up to about 50,000 feet,
and some up to about 55,000 feet, but the
capabilities of the fighter force would be re-
duced considerably during periods of dark-
ness or poor visibility. In the increasingly
widespread areas defended by surface-to-air
missiles, air defense capabilities would be
virtually unimpaired by weather conditions
and would extend to about 60,000 feet, with
some capabilities up to about 80,000 feet.

80. Despite its recent and considerable im-
provements, however, the Soviet air defense
system would still have great difficulty in
coping with a large-scale air attack employ-
ing varied and sophisticated tactics, even
within the foregoing altitudes. In addition,
the Soviet defense problem would be compli-
cated by the variety of delivery systems which
might be employed, including cruise-type mis-
siles, fighter-bombers, and supersonic bombers.

81. At altitudes below about 3,000 feet, the
capabilities of the system would be progres-
sively reduced; below about 1,000 feet, the sys-
tem would lose most of. its effectiveness.
Thus, at present, the USSR has little capa-
bility for active defense against very low alti-
tude attacks. Nor does the present air de-
fense system have any capability against
ballistic missiles.

82. We believe that the Soviets will continue
to improve the overall capabilities of their
large and complex air defense establishment.
They are making vigorous efforts to counter
more advanced Western weapon systems.
Forthcoming major developments will prob-
ably include: (a) the initial deployment with-
in the next year of a surface-to-air missile

To\w'r
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.:gned to intercept aircraft at very
x5 and (b) at least limited de-
sithin the next five years of an
. system with an undetermined
- sgainst ballistic missiles,

=reless, the Soviets probably will still
-2 high degree of assurance in deal-
: large-scale sophisticated attack by
wmbers armed with high-yield
scapons. They would probably ex-
::20r0y a significant number of the at-

tackers, but given the increasing complexity
of the air defense problem, we doubt they will
be confident of the extent-to which they can
reduce the weight of such an attack. The air
defense problem has been radically altered
by the advent of long-range ballistic missiles,
Barring an unforeseen technological break-
through, the USSR's air defense deficiencies
and uncertainties wil] sharply increase as
ballistic missiles assume g larger proportion
cf the West's total nuclear delivery capapility.
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Table 1
PROBABLE SOVIKT DEVELOPMENT PROGRAM FOR SURFACE-TO-AIR MISSILE SYSTEMS » (Ground lLuunched)
Tuitinl Maximum *
Arbitrary 0,"'“'"" . [ horizontal (_)"""" Maximum
Reference tionul Muxn.mum Iu.ﬂ'«-clu‘u Range tiona] Guiduner Warhend » RIEMARKS
Designation f::f:‘" Altitude * (in feet) (naem) o l({\'f;r'n.rm}\; (Ibs. and type)
l;m:,y., Speed Cluss [ 700 I (8) N
SA-l......L 1954 60,000 f (minimum about 20-30 65-120 | Track-while rean/ | 500 HE or Nu- Deployed  around the  Moscow
. 3,000). 35 radio command. clear. aren only.  Uses V=301 guided
missile.  GUIDELINE (par€
of SA-2 system) may be used
\ in xome SA-1 gites replacing
J = V-301. .
,0". | o SA-2....... L 1957 1 60,000 ¢ (minimum ulti- 25-30 100 | Track-while seun/ | 400 HE or Ny- Mobile SAM system  using
N v tude about 2,500) «, 1.5 radio command. clear. GUIDELINE  missile, Ex-~
) We estimate that in (he Next few years the system could be improved in rnge, altitude, tensively deployed in USSR;
and ECCM capabilities. chief udvantage is jes fexibility
(o) in deployment.
Q SA-8....o 1961 | 40,000-60,000.. ... ... 12-15 20 | Semiactive CW 200 HE or Nu- Mobile  system; for use  with
ot Nominal minimum 50 I radar homing, clear. field forces and defense of in-
t dustrinl and communications
= centers,
SA-1 (AMDND... ... 1963~ | Soviets will probably deploy an antimissile missile svstem during 1963-1966 even if the system provides ouly an interim limited
1966 cupability,

* We evaluate this Program as “probable” with varying degrees of confidence concerning detailed characteristics. ek missile listed will probably go through
various states of development which nre not necessarily reflected in this tuble.

* The date when the first operational unit is trained and cquipped with u few missiles and lnunchers,

¢ Maximum altitude s not necessarily achioved g, maximum range. Range will vary with the size, dircction of approach, and altitude of the
craft. A limited capability will exist above the estimated altitude.

¢ Aceurncy varies with target size, spoed, altitude, and rnge,

* Warhead includes the explosive device and its associnted fusing and firing mechanism,

' Would have some effectiveness up to 80,(00) feet, especially if equipped with a nuelear warhead.
= Variations in such factors ax siting conditions and target. speds conld result in low altitude limits as low ax LOOO feet or ay high as 7,000 foet.

Nupersonie targets, low altitude limits would be higher. Theree ix some evidenee that the Soviets themselves consider that minimum SA
would be about 10,000 feet, but we do not know the circumstances asmed in the Soviet ealenlations. S

attacking air.

Agninst
=2 engngement altitude
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Tubie 2 .

BOVIET INTERCEPTOR ATRCRAFT «
FAGOT FRESCO ¢ FRESCO ¢ FRESCO D FARMER « FARMER FLASH- FISHBLD FITTrKR n
Aand BB A | ] LIGHT A C and FISH-
8ovict Designation MIG-15 MIG-17 MIG-17 MIG-17 MIG-19 MIG-19 YAK-25 MIG-21 POT B
Year Into Service 1950 1953 1954 1955 1953 1959 1955 19640 19591960
Maximum Speed:
Sen Level............. . v 585 570 570 570 635 650 4i0 730 660
45000 f¢........... e 530 550 560 560 725 745 540 1,000 1,000
00000 ... 5§25 545 553 555 705 725 545 978 075 ¢
Combat Ceitings, ... 51,0600 52,400 54,500 54,500 * 55,800 » 55,400 49,400 * 51,200 * 52,600 °
Time to Climb to 40,000 ft.
(min) e, 7.0 8.3 8. 8.0 6.1 5.5 7.9 8.7 7.8
With Afterburner... .. 6.6 6.6 3.7 3.3 3.1 3.0-3.2 .,
Combut Radius (m): ¢ .
Optimam Mission. . . ... .. 3480 $00 270 270 420 365 500 290 465
Optimum/External Fuel. . 575 840 510 510 455 G64) 575 380 e
- Radar: B
Tepeo Range Only [ Scareh/ Runge Only [ Search/ | Sea reh/ | RangeOnly | Seare h/ -
Track Track Truck Track
Range o). e 2.0 5/3 2.0 8/6 12.6/8.3 3.0 /7
Arimament:
t Guos.....o.. 0., e 2x28mm | 2x 28 mm 2x28mm | 3 x 238 mmn 2x 28 mm | none 2x37mm | 3 x23 mm 1 2o0r 4 x 30
Q 1 x37 mm L X387 mm 1 x 37 mm mm
- and and nnd or and - and und
= Rocketseoo oo 16 x 85 mm | 32 x 55 mm 32 x 55 mmn | 32 x 55 mm “ 1 95 x 55 mm 38 x 55 mm | 76 x 55 mm
-3 or or or or or or or
2x220mm | 4 x 220 mm | 4 220 mn | 4 x 220 5x220mm | 2 x 220 mm 4 x 220 mm
or or or or or or or
AN325 mm | 4\ 425 mne 4 x 325 min {4 x 325 nm H5x 325 mm| 2 x 325 mm | 4 x 325 mm
or’ or or or or or or
Gvided Mimsiles >, ... | 02 AAM 4 AAM 4 AAM 4 AAM 4 AAM 5 AANM 2 AAM 4 AAM

* Unless otherwise noted, performunee
" Combat coiling i the maximum altitude at which the

progressively reduecd above combat, cviling,

the case of FLASHLIGNHT A which earries one belly tank.
* These are considered to be maximum loads

“DT type,
CFARMER “B," “¢) and v

figrrex are enlenlnted with

* Time o clind ix enleulated on the basis of gross tuke-off wei
4 In ealenlnting optimam mission, fuel reserves are redued to

versions are also in operational use,
traek radar with search/tenek capahilities similar to those of the ¥

WA the resudt of evidenes aequired during the PAUSE Ve, onr estim,
by abiout 1OUKNY feot for FISHBED, FUFTER, and FISHPOT,

rate of elimb is
supersonice fighters enn attain significantly higher altitudes—possibiy

internal fuel only. .
MM feet per minute with maximum powe
up to 70,000 feet—using xo0m techniques.

with internal fuel only, and do not exclude the
CFRESCO “B has performance charueteristios similar to those of FRESCO A"

FARMER “¢™ and “1)
ARMER “F - rudar,
sttes of combag eeiling have

Kht with internal fuel only,
permit extended range,

Optimum mission with external fuel

posxibility of other combinntions of rocket
and “B,” but ix equipped with :airlmrm-ml«-rwm r
have range ouly radar. FARMER 1

been lowered by ahout 5.000 feet in the
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Table 3 .
ESTIMATED PERFORMANCE OF SOVIET AIRBORNE INTERCEPT RADARS
B-47 Size Tamcer Compatibility
Nickname Date Aircraft Search Track with Air-tosAir
Runge Range Missiles
(N'M) (NM) o
SCANODD.................. 1054 | FRESCO D&E........... .. 5-6 2-3 AA-2
AA-3
Improved SCAN ODD. ........ 157 | FARMERB.............. .. -9 3-5 AA-2
AA-3
SCAN FIX (Range Only).......| 1955 FARMERC, D............. 2 None AA-2
SCANCAM................ <o 1959 | FARMERE.............. .. -9 3-5 AA-]
AA-2
AA-3
S8CAN THREE................ 1955 | FLASHLIGHTA........... 12-16 6-10 AA-2
) AA-3
HIGHFIX................... 1960 | FISHBED A, B, C.......... 3 None AA-2
FITTER. observed
SPINSCAN.................. 1059 | FITTER B............ ... .. 10 7 AA-]
FISHPOT B. AA-2
. AA-3
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Table 4
PROBABLLE SOVIKT DEVELOPMENT PROGRAM FOR AIR-TO-A IR MISSILIE SYSTEMS o
Initial . (‘)_pc-m- Maxi- Approx- Atmmary v
N ional mum A
Arbitrary Opera- Acen- War- imate )
Referenee tional Guidance raey | hend - Gross Ve tible Aireraft Attuck Capabil- Rune N REMARKS -
Designation Capability (Cl-fl' (b, and Weight | “ompatible Aircra ity ke nm
Date v in ft.) type) (Ihx.)
2 AA-L. L 19561956 | Radar b cam 20 30 HY 130 FARMER 1. ..., ... Rear quarter. .. 2% (i) 5| All- weanther, |
i@ rider. FRESCO D and k. .. N . do..... ., .. (hend-on). Soviet  designa- .
7 . FITTER B.... [ ] do...... . .. tion “ShM 122",
| Fisurvor....... .. | . do.........
g FLASHLIGHT. . ... | 00°. L ’
A2 19s5-1956 Infrared homing. . 10 25 HIY 175 FAGOT............ .. Tail pursniit. . . .. Inmtodnm. | Limited to clear air.
- FRESCO. ... do......... mass ! condi-
o ol rARMER.. T do... . ..., tions. Range .
FITTER.. ..., ... | .. ] do...... ... varies with alti-
FiIsusen. ... | do.. .. .. ... tude and  with
FLASHLIGHT. ... | ... do...... . .. the target deter-
FISweor....... .. | ... do..... .. .. mination cupa-
i bility of fighter.
ol AR 1938 | Semiactive radar 15 25 i 200 | FRESCO D and k. . .. Renr quarter... .| 3 (tail) 6| All-weather,
= homing. FARMER B.... . | do.. ... ... (beam).
FITTER B. ... . | . do.........
FLASHLIGHT. ... .. Rear and benn, =
FIswror........... |... .. do....... .. ?

OTHIER: Soviet development of improved air-to-nir missiles over the ne

S few years is contingent Upon trends in Sovict fighter and Western bomber forces
and in Soviet surface-to-air missile defenses,

* We evaluate this program as “probable’ with varying degrees of confidence co
various stages of development which are not hecessarily refleeted in this table,

" The date when the first operational unit. is trained and equipped with a few missiles and lunchers, ) *

¢ Warhead includes the explosive device and its nssocinted fusing and firing mechanism,

4 lange is herg defined as the distance hetween Inunching aircraft and target at the

neerning detailed characteristics.  Kach missile listed will probubly go through

instant of missile lnunch,
¢ Mach 2 plus the speed of the Inunching aireraft is considered reasonable speed for all the missiles entimated,
! Clear nir mass is here defined ax absence of clouds and precipitation between missile and target. The
In addition, an infrared system is also degraded by bright background sueh ax white elouds and attack

angles close to the sun,
R Sadd

-3
o
@
Q
o
=1
L]
term s equally applicable to day or night operations, \7
W
SN
N

BEST AVAILABLE COPY

UNCLASSIFIED


mandychalou
Pencil

mandychalou
Pencil


UNCLASSIFIED

Table §

ESTIMATED CHARACTERISTICS AND MAXIMUM PERFORMANCE OF SOVIET FARLY WARNING AND GROUND CONTROLLED
INTERCEPT RADARS »

FEARLY WARNING GROUND CONTROLLID INTERCEPT
FRE- - N f (. Altitude -, . s ' - ituele:
TYPE QUENCY B'-h n‘m- F=100 ttim» (-'.\ M-7 t. Covernge B-47 n:m- F~100 size (,"\ M-77 ("“::"‘"r:.:‘"
(Me/x) 'xmul 'mrgcl mz" torget L) Bedr !urm t et NIZe target Fi) Bd7
(Noxe-on) (Nowe-on) (Nowe-an) (. ' ! (Nowe-on) (Nose-on) (None-on) (. ) !
RiZe tureget Nize turget
KNIFEREST AL ... ... ... . T0-75 LEE]] L) b ) 180, 000
KNIFE REST B ¢, 00 RO-87 a1 » 125 b5 220, (M) e e e e
TOKEN................... ... 2,700-3, 1) LN L)) " 170 " 70 75, 100 11} 70 0,000 "
‘ BIG MESH/BIG BAR: . .
P Nebamel oo 2,700~3, 150 r215 e 215 L 130,00 170 155 70 110,000
) bebond. oo 570 c215 c215 Lt 120, (000 oee e N -
A o STRIKKOUT. ... ... . 2,700-3, 100 b 1) 70 70 120,00 e SN S e e ~3
i STRIKEouT. ..o 2,700-3, 100 e e . e 185 170 0 120,000 . O
with ROCK CAKE...,.... . . . . . 2,002, 65:80) A
BAR LOCK/CROSS OUT 7))
Sband...ooooo 2,700-3, 150 ¢ 220 c 220 L H)] 220, (M)
leband, oo K70 (ext) ° 220 « 220) LN K] 220,000 e e e e
= BAR LOCK/CROSS OUT. .. 2,700-13, 150 RN e e e 215 210 05 220, (00
(o] 570 (em)
] with STONE CAKE. ... .. 2,(00-2, 600 -3
SPOON REST. 0000 155-157 LN 1] LN P13 0 204D, (M) e e e R
FLAT FACKE. ... o 0 R20-910 210 LN h R0 150, (00
TALL KING. . 162-177 LK) LI (1] b I8R5 HILING T e PPN N
MGG VHI/L- LR1] EN ] 225 S00, 000 400 4300 180 $00,000
hand

* Maximum normalized operational range eapubilitios nee presented,
operationnl conditions,  These changes depend upon siting, wenther,
dividunl radar and its site.

These ranges may be reduced or inereamed by ax much ux 25 to

50 percent under some
altitude, alertness of ghe operator, and o variety of other facto

s depending on the jn-
" In detenmining these runges, a0 25 percent, blip/sean ratio was wsvimed, Range nt 25 percent blip/sean ratio is believedd to represent probable
tion range. Procise tracking, however, would require a higher blip/seai eatio.

* These figursereprosent, our hest, estimale of rndar performanee ax limited by the pulse repetition frquency (PRF).,
would e achieved. Ranges could he considerably greater if the Soviets have evolved technigues for detee

4 For detection and tracking ut such ranges, limitations of the rvdar horizon (if radar were
the enpabilities of currently operational Western wirerafy.

maximum detee-

At these ranges, 60 pereent blip/sean mitio
ting ambiguitios in range datn and determining trye

Funges,
loeated at sen level), would require
1

tarzet altitades in exeess of
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Table 6
ESTIMATED CHARACTERISTICS OF BLOC ANTIAIRCRAFT GUNS
. Effeetive Ammunition Muzale Ve- Rate of
Nomenelature Ceiling () [~Fype Weight | locity (fps) | Fire (rpm) Remarky
127 mm DSWK Heavy Machine g M1938 | 3,000 AP 51 grams 2,822 80 .
und M19:38/46. API-T 44 gramx N
APl 48 gramx
Quud 12,7 mm AA Heavy Machine gun | 3,000 Al 0.5 grams | 2,822 80/brl Czech vemsion of Soviet DShK, Soviet *
DShK. AP-T 45.5 grams ammo may be ysed,
14.5 mm AA |} lfeavy Machine &un ZPU-1, | 3,500 ALl 64 gramn 3,281 130/bel ZPU-1 Single hurrel, .
Z0U-2, and Z1U-4. Tracer 62 grams ZPU-2 Twin buerel, .

Twin 30 mm (AA) Gun M1953. ... .
Twin 30 mm Self-propelled AA. ... .. .. ..

37 mm AA Gun M99,
57 mm Antinirernft Gun S-60............

Twin 57 mm Sclf-propelled AA Gun ZSU-
-,

(~a
85 mm AA Gun Mug939......... .
85 mm AA Gun M104s....... .. ...

Caech 85 mm AA Gun........ . ..

100 mm AA Gun i8-19. .,

.

130 mm AA Gun Mugss. ..

4,000 (esr)
4,000 (est)

5,000

6,000 with
on-car-
ringe
sightxs,
16,000 w/
off-car-
riage fire
control.

6,000

27,500
33,500
33,500
39,000

47,000 (eat)

HE (est)
HI (est)

1.0 1bs (esr)
1.0 1w (ent)

", 161 Ibs (exp)
He 6.17 1bs
ne 6.17 Ihs
HE 20.3 1he

HE 20.3 Ihs

L1ED] 20.3 1

HE HENIPA

HE (eat) T3.6 1w (eal)

3,000 (eat)
3,000 (eat)

S/bel (ent)
50/brl (est)

2,887 160
3,281 60
3,281 60/brl
2,625 15-20
2,950 15-20
2,950 15-20
2,050 15
3000 (es) | 15 (et

Zru-4 Quadruple burrol,
Twin barreled version on some AlCs, . -
Caech,

Czech version of 30 mm Mj9s;s moutited’

on armored 6 x 6 truck chassis,
Obwoleseent,
Off-carringe fipe control equipment SON
O radar and PUAZO 5 or 6 director.,

Twin 57 mm SGo Kuns on modificd T-54
chassis,

Fire control cquipment SON 4 and PUAZO
6, SON 9 and PUAZO 6.

Fire control equipment SON 9 and PUAZO
6.

Axumed (o be
M4y,

Fire control *quipment SON 9 and PUAZO
6. l‘msimily fuzes available,

Fire control ecquipment FIR)
and BANGER,

uble,

very similar to 85 mm

WHEEL
Proximity fuzes avail-
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Table 7
ESTIMATED ACTUAL STRENGTH AND DEPLOYMENT OF SINO-SOVIET BLOC AIR DEFENSL

EQUIPMENT
1 July 1961 .
JET FIGHTERS EW-GCI RADAR | ANTIAIRCRAFT
AREA All Wenther Day SITES GUNS SAM
o Late Late ot Sccond- L Med/ | SITES!
Model ¥ Other * Modol 4 Other « | Primary ary Light Heavy
Northwertern USSR... 43 189 R 464 0 107 300 300 35
Western USSR........ 04 181 e 1,224 125 143 4,000 1,700 85
West Central USSR. . . 1" 78 e 1,027 130 m | 1,100 1,400 185
(Mosrow Air De-
fense) s. ......... (1) (45) (580) (72) (72) (100) (400) (73)
Caucusus USSR....... 33 6 e 887 85 110 500 800 40
East Centrnl USSR &, 85 87 | ... 567 150 160 00 800 43
Far Enst USSR....... 32 i21 e 615 05 141 1,100 w0 40
Enstern Europe. Soviet
Forces............. e 168 104 832 38 L] 1,400 600 10
(Total Soviet). ... (308) (920) (104) | (5,0610) (713) (862) | (9,300) [i (7,500) (440)
Enstern Europe, Satel-
lite Forces.......... e 0w e 2,247 105 198 2,300 2,700 30
Asiatic Comraunists. . . ol 140 e 2,255 64 318 2,500 1,700 0
TOTALS............ 308 | 1,150 14 10,118 882 1,378 14,100 10, M0 170

s In operationul units, excluding trainers,

¢ FITTER/FISHPOT.

* FRESCO D, FARMER B & [, FLASHLIGHT.

¢ FISHBED.

¢« FAGOT, FRESCO, FARMER.

! The numbers of surfuce-to-nir misxile zites shown within the USSR include only those sites deployed at urbun-industrial

ureas. We estimate that, as of mid-1961, 56 8A-1 xitex and 350-400 SA-2 sites are operational at about 70 urban-industrial
areas in the USSR,  Numbers given represent an average between the upper and lower limit< of this estimate.

¢ Fighters and EW and GCI radarz within 250 nm of Morcow, 8AM xitex within 43 nm, and AA guns within 20 nw, all
of which are included above in the figures for Western, Northwestern, and West Centra) USSR,

* Includes Transbaikal Military District.

¥ There is evidence that many of the medium and heavy AA guns in the USSR are being placed in reserve status at the
locations to which they sre assigned.
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Tuble 8

COMPOSITION OF BLOC JET FIGHTLER FORCES )
BY AIRCRAFT MODLL e

1 July 1961

EE Asiatic
Model USSR | Sutel- | o™= | Tow

. lites mu-

nists
FAGOT.............. 524 | 1,270 | 1,035 | 2,820
FRESCO A. B, C..... 4,267 | 708 | 1,18 | 6,245
FRESCOD.E........| 383 87| 135 603
FARMER A, C,D....| 825 170 40| 1,044
FARMER B, E....... 107 12| ... 110
FLASHLIGHT. ... ... a0l ... 5 135

FITTER/FISHPOT

TYPE............. so8| ... ... 308
FISHBEDC......... ws | ] L. 104
ROUNDED TOTALS.| 6,050 | 2,330 | 2,400 | 11,700

s Except trainers,
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ESTIMATED DEPLOYMENT OF SELECTED BLOC AIR DEFENSE EQUIPMENT, Mid-I96| romi

me——
= m UNITET RinDOM aneeNaND umrED sraves
" T

AT MOSCOW AR DEFENSE CONCENTRATION
(mcluded = totels for Wont, Northwest, ond Wow Conrel USSR)

144 EW ond GCI Sudens
380 Jot Duy Fightore (within 298 wm. rodive)

4 ) o Swon
1520 SA2 Surbece-te-Au Mnnle Siten {7000 43 0.0, rodion)
430 Ann-aircrokt Gum \wabun 20 n.n'” redive)

FAR EAST

HE 23 R

T

95 & 32
EAST
CENTRAL i :7 i:'

SViadintia

o ®

AN
AR Wearver
Other
Ak Weather
* Late Model
Oy
é Other
Day
ns'ls‘s[xg: ‘ Surface 10-Air

BEST AVAILABLE COPY e - e SIS RN
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COMMUNIST wuwape  oStrwen
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S 7 2SN
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s ! } S
»e 761 SECRET
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—ECRET
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LT -1 \ B
SURFACE-TO-AIR MISSILE DEFENSES

mclude pogu Am,

NOTE Urban sidusininl mess shown on the mag
Iotson centers of 300 0NN ne mere 33 well 3 smaller centers whch Aty
nd .'\v,,,’" o
3

Tomey
Xrasmeyarsk
.'"",'m oKemerayy ®
ey 0 %“

L

o

secaey

® Urban-industrial area known 10 have one
or more SAM siters) as of mid-1961

o Urban industnal area estimated to have
SAM defenses now or by about mid 1962
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SURFACE TO AIR MISSILE SITES IN EAST GERMANY, Mid-196

' 5 o '~. . . . Note: There is evidencs of the actual deploy-
< ! \ .St R ' ment of missiles and associated equip-
T v N~ - ment at some but not all of the sites
o . T shown on this map.
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ESTIMATED LIMITS OF BLOC EARLY WARNING CAPABILITIES, Mid-196]
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