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SOVIET DEPENDENCE ON SPACE SYSTEMS'

SUMMARY

This memorandum examines the missions of the most important So-
viet space systems. It identifies the tasks those missions support,
assesses the USSR's dependence on those systems, and assesses the deg-
radation of Soviet capabilities if the system were not available. Also
examined are the Soviets defense of their space systems and the pros-
pects for their interfering with those of the US.

The USSR's space effort is directed toward three broad applications:
those having scientific and national prestige value, those relating to
economic activity, and those supporting military and intelligence op-
erations. The latter comprise the great bulk of the effort and this memo-
randum assesses the degree of Soviet dependence on them.

Three out of four Soviet satellites in the past several years have
been associated with military and intelligence activities. They per-
form a variety of missions in the areas of intelligence collection, com-
munications relay, navigation, weather, geodesy, and radar calibra-
tion. In addition, the Soviets have developed a satellite interceptor

| This memarandum was endertaken in sesponse lo a reqisest of the Mational Intelligenece
Offtcer or Strategic Programs. Agencics collsbarating in ite pecparation were the Central
Intellig AD . tha Del Intelligence Agency, the MNational Security Agency, the
Energy B b and Develapment Adminsstration, and the intelligence organizations of the
Department of Styte, the Army, the Navy, and the Alr Foree. It was drafted by ad hoc
interagency working group under the chalmanship n.lJ]l.'.'l'Lr\eu:r
tarate of Sclence and Techaslogy, Central Intelligence Agency.
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that can be placed in orbit. We have identified one or more military
or intelligence tasks to which these space systems contribute. These
tasks in turn support the operations of military forces either directly
or through the national-level decisionmaking apparatus.

Dependence and Degradation

Soviet dependence on these satellites is assessed in terms of the
availability of non-space substitutes for the missions they perform or
the support they provide. Insofar as a space system is the only means
of performing a particular mission “or providing support, Soviet de-
pendence is judged to be corespondingly high.

Also assessed is degradation, ie., the reduction in capability to
perform specific tasks that the Soviets would suffer if these space sys-
tems were rendered unavailable. Dependence differs from degrada-
tion because there are satellites for which the Soviets have no substi-
tute, yet we believe their ahsence would have little impact on Soviet
capabilities to perform the particular task*

Judgments about dependence and degradation are provided for the
present and for the period ten years hence, and are applied to three
situations: peacetime, crisis, and conflict. Three levels of dependence—
e, high, moderate, and low—and three levels of depradation—
severe, moderate, and slight—are used. They are summarized in Table
1. Tt shows that at present the Soviets are highly dependent on three
of their space systems: those that perform orbital intercept, photo-
graphic reconnaissanee, and radar calibration missions. The table de-
picts estimated increases over the next ten years in Soviet dependency
on space systems for electronic reconnaissance, radar ocean recon-
naissance, and the detection of missile launches,

Increased dependence on future versions of Soviet electronic and
radar ocean reconnaissance systems stems from what are likely to be
improved technical characteristies for target discrimination and faster
response time. The high-altitude system for detecting missile launches,
which we project, will represent a new capability that will extend re-
liable warning of missile attack by some ten minutes. By 1985, im-
provements in communications satellites and an expected substantial
increase in the number of their military users will lead to increased
dependence on them despite the continued expansion of alternate

means of communications. High accuracy and faster response times are

21t should ba noted that the tasks to which the satellites contribute see ot mecesarily of
the same importance or value in a given situation. It is beyend the scope of this memarardym
to assign relative values to the misssam of reconnaissance verms communication vemus, navig-
tiom, e,
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characteristics of improved navigation and meteorological satellites
that will lead to increased dependence in conflict should alternate
sources of this support be denied.

In terms of degradation, the table shows that the impact would be
severe if the capabilities of two of the Soviet space systems were not
now available, i.e., those for satellite interception and photographic
reconnaissance. The assessment for the satellite interceptor is based
an the lack of non-nuelear alternatives for performing its mission. The
assessed level of degradation the Soviets would suffer through the loss
of their photographic reconnaissance systems stems from the diverse
tasks they support.

By 1985 the degradation which would occur if the Soviets lost
their photographic reconnaissance systems would be even greater
than today due to expected improvements in the capability and flex-
ibility of those systems. In connection with the loss of the satellite in-
terceptor, the possibility that the Soviets might use ground-based lasers
to attack satellites is the basis for lowerng our judgment to moderate-
to-severe levels of degradation. The loss of the projected high-altitude
satellites for detecting missile launches would severely degrade Soviet
capabilities to react to warmning of missile attack, despite the existence
of their long-range radar systems. New reconnaissance, communica-
tions, and navigation systems with more rapid response time will sup-
port military tasks in crisis or conflict; loss of these prospective new
battle-management capabilities is reflected in the increased degrada-
tion levels shown in the table. '

3

System Defenses

The USSE almost certainly understands the requirements and tech-
nigques for the defense of its space systems. Soviet interest in defending
its space systems stems from the Soviet perception of US antizatellite
rescarch and development and the development of the USSR's own
satellite interceptor. The satellites already have at least some inherent
protective capability by virtue of their technical design features, such
as bulky and thick-skinned construction, and maneuverability. The
use of multiple spacecraft and a capability to launch backup satellites
rapidly affords other means of coping with the loss of a 5at¢I|i.tq.E

]




E The Soviets alse may judge that their satellite interceptor
provides a measure of deterrent protection. For existing, or follow-an,
space systems the Soviets could add various types of defensive meas-
ures at any ﬁme[:_ ’

Moninterference Prospects

The USSR has participated in de facto, mutual noninterference with
all space systems for years. The Soviets gradually muted their position
that space reconnaissance was contrary to international law as their
own capability expanded, as detente progressed, and especially after
the signing in 1972 of the strategic arms limitations agreements. The
Soviets probably do not regard US non-reconnaissance, military sup-
port satellites as “national technical means” of verification protected
by the provisions of these agreements. They have long reserved the
option to interfere with direct hroadeast satellites, and while they have
toned down their subsequent discussions on this issue since 1972, their
position apparently has not changed significantly.

Short of preparation for a conflict involving the use of Soviet and
US forces or what they believed to be US action against their own
satellites, we believe it highly unlikely that the Soviets wounld inter-
fere with any US military or intelligence-related satellites in the fore-
secable future. We believe that the degree of Soviet dependence on
space systems we have forecast for the next ten years is not by itself
high encugh to deter the Soviets from interfering with US satellites
in the face of other compelling reasons to do so. A Soviet decision to
interfere would depend on a host of other factors, notably on Soviet
estimates of the overall political costs, of how much and for what
purpose the US relied on its own satellites, and of the US ability and
will to respond.

Increased Soviet dependence on space systems, however, probably
will increase Soviet ineentives not to interfere with US satellites and
to enter into explicit non-interference agreements. Nevertheless, we
think it unlikely that the Soviet leadership would find acceptable an
agreement covering alf space systems, In particular, we doubt that the
Soviets would agree not to interfere with direct broadeast satellites.




DISCUSSION

I INTRODUCTION

A, Overview of Soviet Spoce Systems

l. Since its inception, the USSR's space program
has grown to encompass the use of satellite systems?
for a broad range of military and nonmilitary
applications upon which the Soviets have become
increasingly dependent, Its program can be broken
down into three groups of activities: that which
provides sclentific information and creates national
prestige, that used for direct emnomic benefit, and
that which supports military or intelligence opera-
tians.! This memorandum focuses on Soviet depend.
encc on space systems that support military or
intelligence activities,

2. The bulk of the USSR's efforts in space—
based on the number of satellites and variety of
uses—is in support of military or intelligence opera-
tions. Three out of every four Soviet spacecraft
taunched in the past four years or o have provided
direct or indirect support for such operations. The
Soviets regularly devote a significant part of their

* A satellite systemn includes the zatellites themselves, their
ground gtations, data sing , andd apgesting com-
munications links.

* See NIE 11-1-73, "Saviet Space Programs,” TOS 853084-
73, B0 December 1973, and Annex © to MIE 11-0/8-74,
"Soviet Farces for Intercontinental Conflict Through the
Mid-1580s, TCS BSB092-T4, 14 November 1974, far Furthes
discassion of Soviet space programs.

TS B0

space effort to collecting intelligence with phaoto.
graphic and electronie satellites. They are also
beginning to use mdar ocean reconnaissance satel-
lites for intelligence purposes. Another arca im-
portant to the Soviets is space’ communications sys-
tems for the command and control of military
and intelligence operations. Additional space efforts
in support of military or intelligence activities in-
dud:{ﬁ
meteorolegical satel-
tites for collection of wea data for operations
worldwide, geodetic satellites for the contribution
they make in improving the aceuracy of ballistic
missiles, and satellites for exercise apd ealibration
d the Soviets also have an opera-
onal orhital Interceptor, although it has not heen
flown since late 1971,

3. The number of Soviet military and intelligence
related space launches per year grew rapidly in the
1960, then leveled off in the 197(s. We expect
that the present level of launch activity will remain
approximately stable for the next year or so. The
number of launches may then decline as the Soviets
come to rely upon satellites capable of more time
in orbit, of performing multiple missions, and of
more cfficient or direct recovery of data they
coflact.

4. In most cases, a specific space system pet-
forms one mission of significance that supports a

Fop—Srorna
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variety of specific wses or tasks. For example, a
photographic reconmnaisance system that collects
high-resolution imagery aids in the verification of
agrecments on strategic weapons, as well g in
analysis of foreign weapan systems,

B. Concepts of Dependence and Degradation

5. To assess the Soviets' “dependence” on their
military or intelligence space systems, we con-
sidered the availability of substitutes for the fune.
tions they perform or the support they provide,
We also assessed the “degradation™—that is, the
reduction in capability to pedform specific tasks
if the varipus space systoms were not available.
This study does not address such other impartant
aspects as satellite replacement costs or the re-
sources mecessary to replace o space system’s
capability.

6. We have established three levels of depend-
ence—high, moderate, and low—-and three approsd-
mately corresponding levels of degradation—severe,
maderate, and slight (see Table 2}). Insofar as a
space system is the only mesns of performing a
particular mission or providing support, for ex-
ample, Soviet dependence is judged to ke high,
There is not, however, a one-to-one correlation
between the assessed levels of dependence and
degradation. There are space systems for which
the Soviets have no substitute, yet the absence of
the space systems would create liftle impact on
Soviet military or intelligence capabilities.. (For
example, se¢ the discussion of radar calibeation
satellites on page 23.)

7. This memorandum does not address specific
scenarios in which various space systems are, or

would be, employed. Instead, we define three gen-
eral situations as follows:

Peacetime—Soviet military forces at a normal
alert status and no erisis or conflict exists for the
USSR,

Crigis—A period of tension in which Soviet
military forces are in an increazed state of readi-
ness, such as in the 1973 Middle East war. {Use
of the orbital satellite interceptor, by definition,
would ereate a erisis situation and might lead to
conflict. ) )

Conflict—Mon-nuclear or noclear warfare In-
volving major Soviet military forces.

In a given situation, the tasks to which the space
systems contribute are not necessarily of the same
importance or value, It is beyond the scope of the
study to assign relative values to reconnaissance
versus communications versus navigation, and so
o,

8 The evaluation of dependence and degradation
depends to a great extent on our understanding
of the role and effectiveness of non-space substi-
tules, In some cases, there is more than one type
of substitute, since a single space systom MAY ©on-
tribute to several military or intelligence activities
or tasks. Generally, the substitute would be ground-
based—for example, high frequency communica.
tions links are o substitute for eommunication satel-
Tites. But the substitute for & Soviet space system
could also be a non-Soviet space system—such as
US navigation and geodetic spacecraft,

9. Our uaderstanding of Soviet capabilities to
provide substitutes for curreat space systems, and
hence our judgments about dependence and degra-
dation, are made with fair confidence overall, Qur

Table 2

Levels of Dependence and Degradation

Dependence

High......... Me practiosl or satigfastary substitute,

Moderats. | ... Substisles are aveilable, but they are
ned a8 eoswediant or do ot perfers
she minien as well.

Low, . Substitutes wre avallable, apd they wre

at lenst practical or adequate,

Degradation
Serere . Ha meaniegful capabikty reemaining.
Mpderata. . ... A eapability remaiss, bul it is sub-
stanbinlly redossd,
Shight. ... .00 A capability reskios, mad it is esses-

tnlly untouched.
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confidence is greatest in the j;mdgmenu eoncerning
those Suviet space systems in which the dependence

is high and/or the degradation is severe. For ex

- ample, we are certain that the Soviets are highly
dependent on satellite systems for photographie
reconnaissance of areas denied to Soviet personnel
or aircraft overflights. We are less certain about
our evaluation of those space systems that per-
form tasks for which the Soviets have a broad
range of substitutes, such as for their communica.
lions satellives.

1. Moreover, our assessments apply to an os-
sumesd situation in which Soviet space systems, as
well as the alternate ways of performing the tasks,
remain intact and operating in 2 manner most
reasenable for the situations of peacetime, crisis, or
conflict. We have assessed each type of space
system independent of the other ones.

L. For 1985, sur confidence in our judgments s
lorwer than for today, Our assessments are based on
the expected technical characteristies of Soviet
space systems, as well as on our estimates of likely
Soviet policy about the uses of space systems,
Obviously, both of these factors are subject to
change during the next ten years.

fl. SOVIET SPACE SYSTEMS—DEPENDEMCE

AMD DEGRADATION

12 OQur discussion of Soviel space systems is
arganized according to Functional categories: weap-
ans, intelligence collection, sommunications, naval
support {for navigation), metecrologieal, geodetic,
and calibration. Within each category, the discus-
sion of each space system covers its function and
uses, Soviet dependence on the system, and the
degradation in Soviet military capahilities which
would result frem its loss (see Table I for the
usas or tasks supported by Soviet satellite systems ).

A Weapons—Satellite Interceptors

13. In the late 18605 and early 19703, the USSH
developed and tested an antisatellite {ASAT) sys-
tem employing an arbital interceptor which destroys
satellites with a non-nuelear Kl mechanism. Seven
intereept tests were conducted and five were suc-
cessful, including the last four. The system appar-

“PEE-AES00 TS
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ently achieved a full operational capability at Ty-
uratam after the last test in Decambear IWI{:

The system has demonstrated the capability
intercept targels at alitudes up to 550 om when
launched by the SL-11 booster—the booster that
uses the 55-9 ICEM as the first two stages. With
this booster we believe the system iz eapable of
intercepts at up to 2500 nm altitude.

14 The Soviets have also demonstrated 2 ca-
pability to parform some of the orbital operatibns
required to intercept a satellite in geostationary
arbit. We therefore belicve the Soviets could com-
bine the orbital intereeptor of their present ASAT
system with the large booster {used to launch
Soviet peostationary satellites) and thus attack geo-
stationary spaceceaft. They have not conducted any
tests of such a combination, and we therefore do
not believe the Soviels now have an operational
capahility for thiz purpose,

15. The Sovicts may believe their orbital inter-
ceptor serves a deterrent role vis-a-viz the TS,
[t therefore will serve essentially two purposes—.
deterrence in addiien to ils actual intercept/at-
tack role. Mevertheless, we judge the USSRz de-
pendence on its orbital interceptor to be low in
peacetime (sce Table 4) since a number of other
factors contribute to deterring the US Frem inter-
fering with Soviet space systems. The assoeiated
degradation is slight. In crisis or cenflict, the Soviets
have no other way to fully replace the interceptor's
capability; therefore the dependence is judged to
be high, As 2 polential alternative to the orbital
interceptor, Soviet antiballistic missiles armed with -
nuclear warheads sould be used to attack satellites
up to about J00 nm. Depending on their character.
istics, however, both US and Soviet satellites would
be vulnerable to the effects of a nuclear explosion
in space—aven at very long ranges. In due course,
the Soviets may be able to disable most low-altitude
satellites with the large, probable laser system
al Sary Shagan® Thus, by 1985 the USSRE's overall

35ee "Soviet Capabilities to Develop Strategic Laser
Systems,” Interagency Intelligence Report, TO§ BRGOTO-TE,
Febmuary 19T5.
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Table 3

Current Soviet éptoe Sysiems and their Associated Military or
Intelligence Tasks
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Hngws, Praussd, or Pateatial Miiwey
or Intelligeace Tasks

Barvelllunes by H'ﬂl'
Altitude Buvelllnes
Photographie-

All Communications
HNawal Sapport
(navigation)

Fhotographle
Wenther

Reconnalssa=ee
Elpctronie
Reconnalisancs
Hader Oeenn
Reconnalssames
Ceophysical
Teoderie
Calibrathen

Satellite
Intarcepior

k4

1. Perform arbital intereept of amtellites. . .. .,
2, Varily portioss of agreamenis on strategic
ArMS. . ... ...

3. Establish or werily l‘-m-um nf Inmu umhr

4. Determine status of warning endeeators. .. ..
5 Prsition radas for electronic ordes of batde,,
& Estsblich elfects of hostilities ..

7. Determine order of baitle ur llnd‘,-'hlmd

lorem, aspacielly sbrategie.. ...o00000
& Asymt im  detsiled technical |r|.te|||;lnne

A E
E A
E

et
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@, Purform mapping and grophysical studies. . X X
lﬂ Loeate surfare shipm. _oo...oaoiiaiaon L x X
Wara of ballitic sixils hq-gh" .........
13. [dentily eoomtry 1 hing u halbstie
12 Provide commusicatiopy for government
lesdersbip......... .
14. Commund and mbl'lﬂ :l:li!lll.l.r,I nrilb:ng;mu
= -
15. Pedition military forees. .. .o....... .
18. Celleetion of weather information
L7, Improve secursey io the delivery of selected
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Table 4

Estimeted Soviet Dependence/ Degradation: Orbital Intereeplor Satellites

Paacotime Cresis Conflier
L Lowi&light HaghlSmere High/Seaery
PG, ...ooocciiin o LowlBhight Moderste-Hight Maderate-  Modesste- High/ M sderste-
Sewere Srrere
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