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SOVIET DEPENDENCE ON SPACE SYSTEMS'

SUMMARY

This memorandum examines the missions of the most important Su-
viet space systems. It identifies the *asks those missions suppaort,
assesses the USSR's dependence on those systems, and assesses the deg-
radation of Soviet capabilities if the systein 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 up-
erutions. The latter comprise the great bulk of the eftort and this memao-
randum assesses the degree of Suviet dependence on them.

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




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 divectly
or through the national-level decisionmeking apparatus.

Dapandansas ond Degradstion

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

Also assesemd is degradation, ie., the reduction in capability to
perform specific tasks that the Soviets would suffer if these space sys-
teins were rendered unavailable. Dependence differs trom degrada-
tion because there are sutellites for which the Soviets have no substi-
tute, yet we helieve their absence would have little impact on Soviet
capabilities to perform the particular task.®

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

Increased dependence on future versions of Soviet electronic and
radar ocenn reconnaissance systems stems from what are likely tou be
improved technical characteristics 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 wamning of missile attack by some ten minutes. By 1985, im-
provements in comnmunications satellites and an expected substantial
increase in the number of ther militbry users will fead to increased
dependence on them despite the continued expansion of alternate
means of communications. High accuracy and faster response times are

Tt should be noted that the tasks 1o which the swtellites contribmie are et decessanly of
ke aumee importance or value |n 8 gives situation, 11 i beyond the scope of (hE memsrancdom
i poign pelubive valoes fo the mitsker of sosmnkdance vefeo communicalion veres navigas
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characteristics of improved navigation and metevrological satellites
that will lead to increased dependence in conflict should alternate
saurces of this support be denied.

In terms of degradation, the table shows that the impaet would be
severe if the capabilities of two of the Soviet space systems were not
now available, ie., those for satellite interception and photograph.c
reconnaissance. The assessment for the satellite interceptor is based
on the lack of non-nuclear altematives for performing its mission. The
assessed level of degradation the Soviets wrild sufier through the Jloss
of their photogra-hic reconnaissance systems stems from the diverse
tasks they support.

By 1985 the degradation which would vecur if the Soviets lost
their photographie reconnal:sance systems would be even greater
than today due to cxpected improvements in the capability and flex-
ihility of those systems. In connection with the loss of the satellt in-
terceptor, the possibility that the Soviets might use ground-hased lasers
to attack satellites is the basis for lowering 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 wamning of missile attack, despite the exist-nce
of their long-range radar svstems. New TECONNAISSANce, commurnica-
tions, and navigation systems with maore rapid response time will sup-
port military tasks in erisis or conflict: loss of these prospective new
battle-management capabilities is reMected in the increased degrada-
tion levels shown in the table. Althou gh there is no alternative for cali-
brating ABM radars without satellites, the effect of the loss of these
satellites on effectiveness of ABM systems is judged to be slight

Syitem Defenses

The USSR almost certainly understands the requirements and tech-
niques for the defense of its space systems. Soviet interest in defending
its space systems ster.s from the Soviet perception of US antisatellite
research and develcament and the development of the USSR's own
satellite interceptor. ““he satellites slready have at least some inherent
protective capability by virtue of their technical design features, zuch
as bulky and thick-skinned construction, and maneuverability, The
use of multiple spacecraft and a capability to launch hackup satellites
rapidly affords other means of coping with the loss of a satellite J§

<y




{5 The Soviets auo may judge that their satellite inierceptor
provides & measure of deterrunt protection. For existing, nr follow-on,
space systems the Soviets could add various types of defeasive meas-
ures at any time, but we do not know if they are doing so now ur
will do so in the future.

Meninterference Prospects

The USSR has participated in de facto, mutuai noninterference with
all space systems for years. The Soviets gradually muted their position
that space reconnaissance was contrary to intemational 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
aption to interfere with direct broadcast 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 would inter-
fere with any US military or intelligence-related satellites in the fore-
seeable future. We believe that the degree of Sovier dependence on
space systems we have furecast for the next ten vears is not by itself
high enough to deter the Soviets from interfering with US satellites
in the face of ather compelling reasous to do so. A Scviet 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 incentives 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 all space systems. In particular, we doubt that the
Soviets would agree not tn interfere with direct broadcast satellites,




DISCUSSION

L INTRODUCTION

A, Cverview of Soviet Space Systems

1. Since ity inception, the USSRH Space program
has grown to encom pass the use of satellite systems?
for a broad range of military and nonmilitary
applications upem which the Soviets have become
increasingly dependent. Its ~ogram can be broken
down into three groups of sctivities: that which
provides scientific information ond creates nationa
prestige, that wed for direct ecanomic benefit, and
that which supports military or intelligence operu-
tions.* This memorandum focuses on Soviet depend.
enoE on space gystems that support militan or
irtelligence sctivities.

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 {ntelligence opera.
Hons. Three out of every four Soviet spacecraft
launched in the past four years or so have provided
direct or indirect support for such operations. The
Soviets regularly devote a significant part of their

space effort to collecting intelligen

e with photo-
and electmonic satellites, SRS

partant to the Sovicts is $pace’ commiunications sy
tems for the command and control of military
and intelligence operations. Additional space efforts
in support of military or intelligence activities in.
clude: the use of satellites for positioning and com-
municating with naval forees, metenmlogical satel-
lites for collection of weather data for operationy
woridwide, gesdetic satellites for the contribution
they make in improving the nccuraey of ballistic
missiles, and satellites for exercise and calibration
of ABM radars, And the Soviel also have an Opera-
tienal orbital interceptor, although it has not been
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 1970 \We expoct
that the present level of launch activity will remain
approwimately 3 Yle For the next vear or so, The
rumber 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
mare cfficlent or direct recovery of data they
collect,

4. In most cases, o specific space systom per-
forms one mision of significance that cupports a
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woriely of specific uses or tasks. For example, a
photegraphie reconnaissance syitem that collects
high-resolution imagery aids in the verification of
agreements on strategic weapons, as well as in
analysis of foreign Wisipan systems,

B. Concepts of Dependence and Degradation

5. To assess the Soviets “dependencs™ on their
military or Intelligence space systems, we con
sidered the availubdlity of substitutes for the fune-
tions they perform or the support they provide,
We alio assessed the "degradation™—that is, the
reduction in capability to perform specific tacks
if the various spece systeris were not available,
This study does not address such other important
arpects an satellite replacement costs or the pe-
iourcvs neoessary fo replice A spuce apstem’s
capahility.

8. We have established three levels of depeml-
ence—high, moderate, and low—and three approxi-
mately corresponding levels of degradation—severe,
moderate, and slight (see Table 23, Insofar as a
space system is the only means of perfurming a
particular mission or providing sunport, for ex-
ample, Soviet dependence is judged to be high,
There is not, however, a onc-to-one carrclition
between the assessed levels of dependence and
degradation. There sqe space systems for which
the Sovicts have no substitute, yet the alsence of
the space systrms wouid create little fmpact on
Soviet military or intelligemce eapabilities, { For
example, see the diseussion of rmdar calibration
satelliees on page 21.)

7. This memorandum does not address specifie
scenarics in which various space systems are, or

would by, empluyed. Instead, we defing three -
eral situations as follows:

Peaceilme—Sovict military forors at a normal
alert status and no crisis or conflict exists for the
USSR,

Crisis—A period of tension in which Soviet
military forces are in an inercased state of readi-
ness, such as in the 1973 Aliddle East war. {Use
af the orhital satellite interevptor, by definition,
wonld create o crisis sitnation and might bead b
conflict, )

Conflict—Non-nuclenr or suclear warfare in-
volving major Soviet military Foroes,

In & given situation, the tasks to which the space
aystems woniribute are not necessarily of the sume
importance or value, It is bevond the soape of the
study o assign relative values to reconnaissance
YIRS communications versus wavigation, and so
0.

8. Tl evaluation of dependence and degradation
deponds to o great extent on our understanding
of the mle ana effectivencss of non-space substi.
tutes. In some cascs, there i more than one npe
of substitute, since a single space systom may oon-
tribute to scveral military or intelligenee activities
or tasks, Genernlly, the substitule would be gronnd -
hased—lor example, high froqueney  communica-
tons links are a substitute for communication satel-
lites, But the substitute for 3 Soviet space system
could also be a non-Soviet space svstem—such as
U'S mavigation and gepdetic spacecralt,

9. Our understanding of Sovict capabilitios &,
provide substitutes for current space systems, and
henee cur judyments about dependence and degra-
dation. are made with fair confidence overal], Our

Teble 2
Levels of Depeadence and Degradaiion
D e mdemen Direradation

High. ....... Ne prcticel or sutisfasesry o batitone. Gerere. ... .. No mesminghsl rapahility femaineng.
Mederate. ... Brleqstutes wre sviclable, Bot they wre Wodmare.. ... & repabiliny cempina. bui 4 m pmbe

Boi a8 ennvenbest or &n BS perform stanfially redured.
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confideney i greatest in the judgments BONCErning
those Soviet soace systems in which *he dependence
Is high and/ur the degradation is severe. For ex.
ample, we are certain *hat the Soviets are hizhly
dependent on satellite systems for 1the* agraphie
recomnaistance of areas denied to Soviet personnel
or alreraft overflights. We are less cortain about
our evaluation of those space systems hat per-
form tuks for which the Soviets have a broad
range of substitutes, such as for their communica-
thors gatellites.

I0. Mormover, our assessments apply to an as-
sumed situation In which Soviet space tystems, as
well as the alternzte ways of perfortiing the tasks,
temain intact and operating In & roanner most
reasonable for the situstions of peacetime, crivie, or
conflict. We have assessed each type of space
syrtem Independent of the other ones.

1. For 1585, our eonfidence 'n our judgments is
loweer than for today. Our assessments are based on
the espected technical charueteristics of Soviet
space systemd, a¢ well as on our estimates of likely
Soviet policy about the uses of space systems,
CObviously, both of these factors are subject to
change during the next ten years.

IIl. SOVIET SPACE SYSTEMS—DEPEMDENCE

AMD DEGRADATION

12 Our discussion of Soviet space systems is
organized according to functional categories: weap-
oms, intelligence cullection, communications, nnval
support (for navigation), meteorological, geodetic,
and calibration, Within each eategory, the discus-
sion of each rpace system covers its function and
uses, Soviet dependence on the system, and te
degradation in Soviet military capabilities which
would result from its loss (see Table 3 For the
uses or tasks supported by Soviet satellite systems ).

A. Weaponi—Sotuilite Intercepton

Il In the [ate 1060s ard sarly 10704, the USSH
developed and tested an antisatellite {ASAT) sys-
tem employing an orbital interceptor which destroys

aateilites with & mon-nuclear Kl mechanizm, Seven

intercept tosts w

ently achieved a Full operational capability at Ty-
uratam after the last best in Decemi = 1671 BB

The system has demonstrated the capability te
intercept targets at altitudes up to 550 nm when
launched by the SL-11 booster—the booster that
usey the 558 ICBM o the first bwo stages, With
this booster we believe the system is capahle of
intercepts &t up to 2500 nm alttude,

14+ The Soviets have also demonstrated a ca.
pability to erform some of the orbital operaticns
reuired to Intercept a satellite in geestationary
orbit We therefore believe the Soviets could com-
bine the orbital interceptor of thelr present ASAT
system with the large booster (used to launch
Soviet geostationary satellites) and thus atrack geo-
staticnary spacecraft. They have not oo Jucted any
tests of such & combination, and we therefore Jo
not believe the Soviets now have an operational
capability for this purposa,

15, The Soviets may belleve the': nrbital inger-
ceplor serves u deterrent role vis-a-vis the US,
It therefore will serve essentially two purposes—
deterrence in additicn to its actual intercept/at-
tack role. Nevertheless, wo judge the USSR's de-
pendence om its orbital interceptor to he low in
peacetime {see Table 4) sines 3 nember of other
factors contribute to deterring the ''§ from inter-
tering with Soviet spacw systems, The associated
degradation s slight. In crisis or conflict, the Saviets
hove no other way to fully replace the interceptor's
capability; therefore the dependence is judeed ta
be high. As & potential alteraative to the arhital
inberceptor, Soviet antiballistic misiles armed with
ruclear warheads could be used to attack satellites
up to aboat 500 am. Depending-on their character-
istics, however, both US and Seviet satellites would
be vulnerable to the efects of a nucleas UApIOTion
in space—even at very long renges. In due course,
the Soviets may be able to disable most low-altitude
satellites with the large, proballe laser system
at Sary Shagan.® Thuas, Ly 1985 the USSR's overall

o —
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dependence on orbital interceptor satcllites and the
degradation in capabilities resulting from its loss
woulld likely be reduced somewhat.

B. Intelligence

I7. The USSR has been involved lenger with
fpace systema 80 collect intelligence data than
with any other type having military importance
Photographic reconnaimance satellites were Ffirst
launched in 1902 Dedicated satellites for elec
tromic reconnalssance appeared in [987. Also in
1967 the first flight tests occurred in a satellite
program that By 1972 had evolved into a radar
ocedn reoonnpissanoe system, In 1972 the Sovicts
began flight tests of a satellite that may "ead to
some type of surveillance from high-altitude orbits,
And [n 1974 the Soviets began flight tests of two
types of reconnaissance satellites to acquire in.
telligence data more rapidiy.

Photographic Reconnaissanse

18, Phastographic reconnpitzance fx the single
micst active Soviet space activity in terms of numiser
of launches. Annuvally there are about 30 of thess
catellites launched, and ench has & normal! Hfetime
of 12 to 13 days. Such frequent launches provide
somner Flexibility because the satellites can be placed
in orbits suited for specific targets. These satellites
operate in the perigee range of 90-110 nm. Cne of
these spacecraft i almest alwayr in orbit and In
many instances two or three satellites are in orbit
ut the same time

19. The Scwiets have two operational phote-
craphic reconnalssance systems

&3 ; type of satcllite is used iIn
“search”™ missions to look for targets and alwo to
ocbtain coverage of large areas for mapping. The
wecnnd bype

situations

carrles & high-resolution camer svs-

2L The photographic reconnaissance systems are
used to cover targets important for Soviet mtilitary
planning and b0 monitor develenments in crisis

2L The Soviets used their space station, Salyvut
3, to test the feasibility of—and gain experience
in wting—manned sateilites for intelligence collec-
tion. The space station had an encrypted voice
link for the cosmonauts, a data capsule that was
subsequently deorbited, ard sensars that apparently
can manitor (LHM launches. Moreaver, the Soviets
deployed at Tyuratam the most elabarate sot of res-
olution targets ever seen in the USSR, prolably
for testing semsors on Salyut 3, We suspect that
Salyut 3 has used high- and low-resolution sensors
In the wisual and nearinfrared speciral bands,
having application to future reconnaissance systems.

Il Im late 1874 the Soviets also tested the Frst
of a new type of unmanned satellite from which
enpsules, or “buckets,” were deorbited periodicalby
in the course of the mission, apparently for the




reomery of Imagery, Only two launches of the new
satellite huve srcurred 1o far, slthough easrlier some
of thelr operational satellites also may have de-
orbited such buckets for testing purposss. The first
of these new satellites had & number of the char-
acteristics of Soviet photographic reconnalssance
spacecralt, particularly the orhital parameters, the
comund link, and the tecovery of the main part
of the satellite after & 12-day mission. During the
Lfetime of the first salellite a bucket appears to
have been deorbited intn the USSR on one or pos-
slbly two occasions. If the Soviets introduce this
bucket recovery technique operationally, it wdll
allow them additional flexibility, They could, for
example, recover some satellite imagery without
having to end the spececraft’s mission. In addition,
the Soviets might not have to launch as many
spacecraft to achieve a flow of data comparable to
that obtained by current systems,

4. Wae expect evolutonary improvements in So-
viet photogranhic reconnalssance systems including
changes to their present hich-resolution svstem
which will permit operation in lower orbits with
more precise attitide control. We believe their
ohjectives for this svstem will be to achieve resolu-
tion of about ene to two feet and to obtain better
coverage and response by recovering imagery in
buckets. They probably will alw improve the recon.
naissance sensars on Salyut-class spacecraft. We do
not believe, however, that the Soviet: will develop
a visible-frequency, near-real-time systemn with mod-
erpte-to-high resolution before the early to mid.
19805 because of limitations in sensor trchnology,
data handling, and imag- display,

25. Lackuig such a pear-real-ime imamery oys.
tem, the Soviets might choote to develop & limited
optical reconnalssance system in which imagery
data are stored on board the spacecraft and trans.
mitted to the ground periodicaily when the satellite
is over the US5R. Retricval of some imagery data
would be much more rapid than with the present
technique of recovering the entire spacecraft or by
recovering several buckets from a single satellite.
However, the number of frames of data which could
be taken hetween each retrieval wonld prohahly he
limited becauss of restrictions in data storage in
the spacecrnit and in the time available for trams-
mizsion of data o ground staticna,

Electranic Reconnaissance

26, The Soviets howve electronic inkelligence
(ELINT) systems on three types of operational
spacecraft to eollect information on the location
and characteristics of land- and ship-based radars.
Betause of the major differences between r]-.r-u:

Lyslemy, 'WE‘ ]"!‘rr"T to cach as a “generation.”
T = mo— -

I7. The Soviet fist-generation ELINT system is
& simple ene that collects rudimentary data from
emitters. These emitters have included US space
surveillinoe radars  and shipbome  surveillance
radars. We suspect the system can deteet other
emitiers g5 well, In an encluttered radar envipons
ment, data from one satellite pats can be used to
derive the position of rotating emitters with known
characteristics, :

5. A second-generntion ELINT svstem, first
launched in 1967, is s noarecoverable satellite
dr_—,ignn:l specifically for electronie reconnaissance.

fome 25 of these spacecraft have been launched,
l.'n-d the Soviets maintain an active ue:wnri of Eu:uu.r
h'J SI-I of |htm aimult '|:|1-E|:||,_5|1.- ¥




The Soviets appear to use this systom o
tect and appproximate movements of foreign ships,
in particular US aircraft carriess in bansit A-
estimate of a ship’s movements can be made after
many satellite passes have oceurred and the ELINT
data has been analyzed, By providing the approi-
mate location ef ships, this satellite system provides
some suppart to Soviet ocean surveillance CAHE=
bilities. There is evidence that rhip position data
from these satellites B coorelated with data from
other more conventional ocean reconnaisance
Hrrges,

32 Beginning in late 1970, the Soviets launched
an advanced ELINT systemn——a non-recoverable
sateliite designed specifically for electronie recon-
naistance. Eight of these third-generation satellites
have been orbited, and the Soviets recently estab-
lished a network of three active spacecraft

o

high, and

H. The third-peneration satellites are used for
electronie orderof-battle reconnalssance and, in
selected cuses, lo augment the second-generation
satellites” collection against surface ships.

v oh

35 In late 1974, the Soviets launched the flmt
satellite in what we suspect is a development pro.
Eram of a new electronic reconnaissance satellite,
Only two launches have ootirred sa far. The first
satellite was placed into an orbit abost 240 nm
had a mission duration of about six wor ks,

=2

. The ELINT measure-
ments appear b be simiar ta those of the second-
and thind-zeneration ¥ H

8 anicluded in
the informution provided o weapon platiorms
through the gatellites' data transmistion svstem,

0. Foviet ELINT satellites appear to be wsed
primarily for operational support rather than tech-
nical anafysie et T T P o

[




I7. The Soviets will likely use their second- and
third-generation ELINT satellites for several more
years. They may make additional improvements
in them, such ps expanded frequency coverags ta
include emitters not within the frequency band
of current satellites. They may also add capability

to measure radar parameters for “fingerprinting™

sufficient to allow the Soviets to differentiobe one
radar from another in the same olass,

Roder Ocean Reconnoisonce

38, A flight test program for a Soviet radar ooean
reconneissance satellite was under way in 1967,
The ehicctive appears to have been the develop-
ment of & specebome, active redar system for de-
tcction of large surfaee ships. Fourteen launches
have occurreld in this program and the last seven,
beginning In late 1972, have carried the radar
sensor. These satellites wse an orbit about 140 nm
high and olterve a narmow area of the ocean,
about 250 nm wide. The satellite can detect med.
fuimedized and some small ships—such as eruisers
and destroyers=—urder favorable sea coreditions,
and probably can detect large ships—such as air-
craft camien——oven under ndverse sen conditions.

A9, In mid-1974, the Sovicts launched two radar
oCran reconnaisance satellites into coplanar wrbibs,
indicating ene possible pattern for operational de-
plovment. With two satellites in that orhital ar
rangement, portions of the ooean at middle latitudes
cin be covered daily, and overlapping coverage
can be obtalned several times a day at high lati-
tudes, Such a deployment does not provide enouzh
coverage by itself For monitoring worldwide ship
deployment. It does offer, however, a limited capa-
bility to determine some ship locations and to cor-
relate such data with that obtained by ather means
of intelligence collection.

Eirt it A the 5-::'-'1:1 \Ilvy wl:-uJ-:I. h:nrc
'IJ'.E '|'|r|.|1'|:.r:,.' operational [nterest in dats collected

by the satellite system. The satellites are used to
collect data over parts of the ocean where the
Mavy in operating, in whal sppear to be efforts
coordinated with the Nawvy,

41, In addition to providing data to Moscow,
the radar satellites teansmit locations of surface
ships directly to maval units, and perhaps to air
unitt. The Mavy. and even Long Range Awviation,
would be interested in receiving much dats tu sup-
port other reconnaissance missions and the target-
ing of antiship weapons, such as the 55-N-3 or the
55-MNX-12 We doubt, however, that the Soviets
would eommit antiship weapons solely on the basis
of data from their radar oecan reconnaissarce satel-
lites, since the data are not adequate for target
identification. Data from a radar satellite pre
sumably would be collated with other information
for targeting antiship weapaons,

4L We expect the Soviets will develop an ime.
proved radar ocean reconnaissance satellite some-
tme within the next fve years. The improve.
ments more than likely will inclede the radar
We alss might see a more extensive network of the
current type of satellites, especially if thewr low.alti-
tude Lfetime can be extended significantly bevond
the TO days seen so far. The Sovicts place great
emphasis on the U5 naval threat, particularly the
carrier task forces, and attach censiderable impaort.
wice b detechng, tracking, and targeting such
forces. A more capable radar satellite would contrib.
ule significantly to this objective, Development of
an improved system zppears to be possible with cur-
rent Soviet technology in space and radar systems,
and cuuld be accomplished by the late 19705,

Surveillance by High-Alfitude Satellites
43. OF the several tvpes of satcllites which the

Soviets have In high-altitude orbits, most are whed
for c-:ru'unu.rdutmn.-: n-i:v ; ,

heve s space n!trm to detect mixsile ]:um:hq: op-
erational today, but we expect such & system to be
in use in 1685 The flight test program for mach a
system appears to be under way now.

44 In late 1072 the Soviets began flight testing
satellites thut eventually may lead to a h'gh-altitude
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srategic surveillince system. The First four satel.
litcs were lsunched in highly elliptical orbits that
reach an wltitude of 20,000 nm over the middle
latitudes of the Northern Hemisphere, The latest
one {5 in & geostationary orbit drifting westward
towards Africa T : LT

g While we do not fully undrrstand £ TilEe
dons of these satellites, the more likely possibilities
nre the detecton of missile launches and nuclear
detonations andfor meteoralogical and atmospherie
research.

45. The Soviets are capahle of developing and
deploying a spaceborne early waming rystem, con-
sigting of several satellites In high-altitude orbits
to provide nearly complete eoverage of US [CEA
launch areas. We think the Soviets have sufficient
interest bn such a space rystem, and we know they
have experimented with appropriate enquipment. In
addition to possible testing of launeh detection
sersors on high-altitude satellites, we believe the
Soviets have tested mich semsory on board their
manned Salyut spacecraft. By 1985 the Soviets are
likely to develop a misrile-launch early waming
satellite, using infrured sensors for detection during
the bomat phuse,

28, To provide worldwide, real-time data essen-
tial to a comprehensive early wamning system, the
Soviels would require some type of data relay
cipability. This most likely would be achiewed
threugh an additional ground station in the Soviet
Far East, although a satellite-to-satellite relay eipa-
hility is eonceivable. The Sowviets might choosze to
depioy an early wamning satellite mystem to cover
those clote-in SLBM lounch areas near Europe aa
an initlal step before they have the data relav
system. In any cuse, a spacchome sarly warning
system would provide as much as 15 minutes mare
waming than Soviet carly waming radars. A space-
borme early waming system would provide only
abput five minutes more waming then an over
the-horizon detection nystem, ERSEE =

Photographic-Geophysical Satellites
4T A seriex of satellites launched during the
past three years apparently collects basie mapping
and geophysical data having military/ inteilipenes
value. The satellites operate in srbits about 120 nm
high and carry 2 low-resolution camera that pro-

vides extensive coverage

of land areas and polar
ice fields e S

ion, these satellites carry heacons
pler tracking that may ke monitored ot
many overt and covert Soviet sabcllite tracking
stations around the world. Tracking from an e
tensive network of stabions permits accurate detor.
mination of the satellite’s orbits] characteristics,
which in tum allows epordinate positioning on the
imagery for compiling charts.

Dependence ond Degradation

48, It is, of eourse, recognized that inteliigcnos
information, for whatever purpeses and for what.
evir uses, s collocted by o varety of Soviet e
sources. In addition to space reconnalssancs 5Y5-
tems, support for basic intelligence nctivities Is
privvided by public information, human $ources,
and non-satellite SIGINT of several types, a5 well
as air and naval reconnsissance. [n mest cnges,
non-space resources provide more  voluminous
amounts uf data. And sometimes non-space col-
lected data have a greater impact or are more
timely—especially for lntermediate and lowelovel
commands. We are confident, however, that the
Soviets use satellites for Intelligence collection be
cause they are & Soviet-controlled, independent,
amd reliable way of corrabarating  information
gained from other sources. Moreover, by thelr
nature, space systems are capable of providing
intelligencn collection on a global basis, particularly
against remote or denied targens. OF equal impor.




tance, such satellites can help verify that cortain
unreported cvents have not in fact occurred.

4%, In gemernl, the tasks performed with data
from Soviet intelligence vollection satellites chanpre
with the escalation from peacetime to erisis, a5 well
2t with & transition from crisis to conflict. The
emphasis on the tasks choanges tpo. In pescetime,
for example, Soviet photographie reconnaisance
satellites collect data that assist in the detoiled
analysis of foreign weapams systerns. Tn crisis or in
eonflict, ruch a task is of lesser importance. Simi.
larlv, Soviet electronic reconnatssance satellites col-
levt data from the radars of US surface ships. In
pericds of crisis for the Soviets, or when their
interest in US ships ls raiced, the Soviets increase
and concentrate thelr ELINT satellite collection
and they retrieve the data more frequently—for
example, twice 2 day instead of once.

50, Just as the Soviets change the use of these
space systerns, they also change their use of other
spurces of data. The Soviets' SICINT collection,
their air and naval reconnaissance, and their human
reporting are all vpgraded during crisis or conflict
perinds. This ocvurs beeause of the need for more
specifie information more quickly. The upgrading
also ocvurs to make these non-space sources more
effective, since the targets being collected against
will undertake steps to deny ( or at least control the
ameunt of) data available to the Soviets,

3l Considering all of these facturs—=the diverse
space systems, the wanety of tasks they support,
the alternative sourcer and the changes in data
necds and wses which ooour under different condi-
tons—we judge that the USSA's dependence on
these spacecraft ranges from low to high (see
Table 5). Highest dependence is on phatographic
reconnaissance systems during peacetime,

o2 In a peacetime eavironment, Soviet space
collection systems primarily support the actlvities
of basie intelligence and warmning and the verifica.
ton process for joternational apreements. As an
exnmple, support for verifying the compliance of
the US and other nations with intemational agree-
ments—such as for strategic arms limitation, mutual
force reductions, and nuclear nonproliferation—
also s provided by open source material, human
reporting, SICINT, and (in some [imited circem-
stances} air reconnaissance, Satellite photographie
reconraissance of US ICCM and ABM facilitics,
however, undoubtedly Is the enly continuously re-
liable method of data collection available to the
Soviets to wverify the 1972 Strategic Arms Limita-
tions Agreements. Althougli the Soviets would re-
tain some capability to detect viclations of inter-
national sgreements without space reconnaissancs
systems, the USSR probably is more reliant on these
systerns for this function than for any other.

Table 3
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5L In a crisls or conflict environment, space re-
connaissance fystems primarily support threat anal.
yals—identifying and locating enemy forees and
assessing their readiness. Photographic reconnais-
fance satellites become somewhat leas impartant
for this activity than they wers for verifying intes-
national agreements. In contrast, although the %o
viets upgrade their other sources of data, depend.
ence on their ele tronie and rzdar TeConnaissan o
spacectaft rites because the alternate collection
methods are expected *o be lers effective. Delays af
one t3 five days In recelving photographic data
reduce the effectivenes of this support today—a
limitation that could be especially significant dusing
a conflict. In contrast, delays in receiving ELINT
ata can be only a few hours, and data from radar
necan reconnaiuance sutellites can be transmitted
to users in real Hme.

H. Between now and 1985 we expect that the
improvements in existing intelligence rollection 5¥3-
tems will result in greater dependence. These im.
provemnents are likely to embedy broader orea cov-
erage, more frequent eoverage of any Eiven area,
more preciie data, and faster recovery of the in.
formation. In addition, becauss non-space allema-
tives are likely to be less able than now to match
the performance of Improved space systems, the
Savicts are more likely to view data from intelli-
genee collection satellites—as well as the uses of
such dats—as sstential,

25 We judge that the USSR would expericnce
degradation in capabilities today ranging from
slight to severe if intelligence collection spacreralt
were not aveilable. Degradation weuld be sharpest
for the phatographic reconnaissance svstems, In
1585, we expect that the degradation the Soviets
would expericnce would be greater than for today
for all of these systems except for that of the pho
tographic-genphysical satellites.

€. Communications Relay Systems

5. During the past [ve years the Soviets have
greatly expanded their use of satellite systems to
relay eommunications, Not tmly are new systema
emerging for this purpose, but the older ones are
being used in new ways, real-time

m techniques are now used by Sowiet

sateilites. The real-time satellites are publicly an-
nounced a5 relay systems and Eiven names in the
Malniya series, Three trpes (Molniya 1, Malniya 2,
and the new Molniya 1) arg in high-altitude, 12.
hour arbits, and a fourth bvpe { Molniya 1-5) is in
n geratabionary o Ui AR

these types of satrilites is

Malniyo 1

57. Melniya 1s ame the oldest of the real-time
relay satellites, firt launched in carly 1965, Mol-
niya 1 satellites use a high-altitude orbit. and the
spacecraft i visible to the USSR for nearly ten
fours at a stretch. Molndyva 15 have boeome a major
national eommunications relay systerm Each Mal-
tiva 1 has a Himited refay capabilitv—tor cxample,
a bwo-way carrier capable of 60 telephone channels,
or a single television channel, This limited capacity
requires the USSR to have a laree number of active
satellites. At present there are at least eight avail-
able for use,

38 Molndva 1 satellites are jused extensively for
several bpes of high-level military support. |

Althoug ' he types of information
sent in these communications, we presume the in-
formation tncludes o two-way flow of operational
znd pdministrative date BB E P AL




Malaiya 2

3. The Soviets began to launch satellites in the
Molniya 2 s2ries in late 1971, Melniva 2 ropresents
a potential tenfold increase in relay capacity over
Molniya 1, but 20 far has shown only about twice
the capacity. These sateilites use orbits identice]
to Melniva 1s. Typleally, anly four Malniva 25
appear to be active. The Soviets are continuing o
launch both Molniya 1s and 25, suggesting that
buth will be in u-.: for several more years

B4. Tn the last three vears the Soviets have shifted
the bulk of thely communicatians for non-militanyf
intelligence purposes to Malniva 2 spacecralt. The
data routinely relayed now on Melniva 25 are tele
vision and Blchannel, common-carrier communica.
tions., Use of these satellites extends into the Tnter
sputnik system (the Soviet-sponsored coun berpart
to Intclat), with operational gronnd stations in
Cuba, Poland, Crechotlovakiz, and Mangolia

Malniya 3

B5. Inlate [974, the Saviets launched the first of &
wew type of Molniya satellite—Mainiva 3. Onlv one
other has been launched so Far. These satallites
use an orbit similar to the other two types of Mol
niya. Although we are not yet sure, they appear
to have double the relay capacity of the Malniva 2,
We have nct seen Molniya i space_rft used opera-
tionally, although the Soviets indicated they will
be wied for the US-Soviet Hotline,

o P el e = (T e T
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Molniya 1§

6. There are alsa twn spaceceaft In the Soviet
geostationary communications satellite program,
both laurched in 1774 The first was an engineer-
ing test of the booster and satellite propulsion units.
The second satellite, named Molniya 1-5, was peosi-
tioned over the Indian Ovean. It wses relay cquip-
ment similar to that of Molnlya 1 payloads, and
has been used for what probably are a limited
series of military-related communications experi-

Fitura Davelopments

87. Between now and 1985 we expect that the
Soviets will introduce follow-on, real-ime com-
munications sateflites with improved eapabilities,
These improvements will fnelude technology ad-
vances, such a3 a larger comrmunications capacity
and more powerful relay signals, This sheuld make
use of these systems more convenient and, in the
military arena, more available to lower echelona
than is e case today. These new users may eme
ploy small, faidy mobile equipment We are
likely to see the Soviets install equipment for the
use of tommunicsHons satellites into & varicty
of mobile weapom systems—such a1 surfaco ships
ord aircraft Moreover, by the carly 1580a we
expect that gecrtationary relay sotellites will be
phased Into operation and will carry the bulk of
military communieations to ground stations in the
more remote aress of the USSR,

B8 We expect operational we by 19585 of a com-
munications relay spacecralt that can support the
relay of data from Soviet intelligence collections
systems, either through satellite-to-satellite relay
or through an intermediate ground station. We
think the Soviets would denive considerable berie-
Fit from a satellite rvstem that conducts satellite-
to-sateilite data ielay. Tha could allow the Soviets
to reloy data from reconnaissance, early waming,
or ocean surveillance satellites to the USSR or to
military forces outside the Seviet Uniom in real

viets milght b ahle to introduce and . tart testing
suech & spacecraft in the late 19706 or early 1980s.

B To

89, The key clement In our assessment of So-
viet dependence on communicatioes satellites is the
growth in users. Uses of Molniya sateiiies for
military/intelligence purposes are expected o en-
large partly with the introduction of many more
terminaly at lower echelons of command. Alsa, be-
tween now and 1985 we project the avallability of
8 rauld-user Malniya which will permit dmet o
treffic with bu.u_- users

70 As & result, by 1985 the USSR will be using
commurications relay satellites much more widely
than todey, for both military/intelligenes and evil-
ian purposes. This will especially be the case in the
Central Asfan, Siberian, and Far Fastern arcas of
the USSH and for communications with naval units
it sem,

7L We judge the USSR's dependence on all of
the Molniya spaceer={t today to be low during
pracetime, criged, of conflicks (see Table 8), The
functions and uses of these satellites—to provide
reliable, relatively high-capacity mes * of commu-
nications to the Seviet government and military
commands—alss are performed extensively (bt
by mo means oo I‘Iplrh}:.r duD]!iI:"Bttd:l by individual

of mmmumutlms relay probably cmud I'u]ﬁl] basie
Soviet military/intelligence requirements in peace-
time, crises, or conflicts. The Soviets apparently
have adequate redundant meant of communications
50 that the Jos= of any one, while causing consider-
able initial confusion and delay, would not seriously
damage their capability to conduct casential affaim
of state or to prepare for and conduct military
onertions.,
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TL By 1985 the expreted satellite developments
and growth in usage wiil lead to inereased Jepend-
ence of military users on space communications,
This will be the tise especially if automated daea
support systems for command and cowtral—whick
require considerable channel capacity—are put ime
use as we anticipate. At the same time, hosveves,
the Sovists now have a policy to maintain hev
military eommunications redundantly so that eriti-
cal command and control nets can be recoastituted
in cate any one means were fost, The Soviets will
probably be unable, however, to maintain redun.
dant ground-based systems with capabilities squal
to future satellite systems. Thercfore, we expect
their dependence on Molniva communications sy
tems will increase to & moderate level,

7L We judge that the USSR would sulfer only
slight degradation in military capabilities roday if
the Malniya spacecraft woere not available, [n 1985,
we expact that degradation in their capabilities
from lozz of Molniva communications will rise 1o
& moderate Jevel,
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these spacecralt active in separate orbital notwosks
about 550 nm high, After a long desclopment and
testing phase, 2 series of first-gencration satellites
became available for use in the carly 1970s. The
Soviets generally ketp a netwark of three of these
satellites active at ene Hme. Second-generation sat-
ellites were First Jaunched in late 1974, Four have
been arhited o Ffar. All are active at prescnt, and
appear to be undergoing test and coraluation.

S R i e gt
The spacecralt 4130 have two bercons for Doppler
iracking. All of this information, collected passively
alfows the user

D. MNaval Suppert Satellites [Mavigation)

Bl A Soviet satellite program to provide naviga-
tonal support to navel entities has been active ) .
since late 1967.7 There now are two generations of e P AR N DR )

§7. The naval support satellites almost certainly
were intended to provide navigational support far
1 varicty of wers. Soviet ships known ta he using
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these satellites for navigational support include
missile range instrumentation :hips, oceancgraphic
research ships {including some conducting tests of
sonzors for antisubmarine warfare ), and the dicsel-
powered, ZIVeclass submarines used in scientific
expeditions. A D-class Soviet ballistic missile sub-
marine used one, perheps twe, of the first generation
satellites frr navigational support during the 1975

r pos

“land-bated ballistie
missile units, geodetic survey teams, and iono-
spheric propagation research grouns. 2

48 By 1785 the USSR probably will have intre-
duced follow-on satellites intended to include an
extremely accurate navigation capability to support
follow-on or new strategic offensive weapons, such
as replacements projected for the 55-N-8 and the
§5.M-8, Moreaver, if the Sovicts try to develop an
alr-launched ballistie missile or a stratogic cruise
missile, they would probably require a precision
navigation satellite which might be able to update
the missile’s guidance system dering flight.

89, We judge the USSR's current dependence
on these spacecraft for navigational support to be
low, eacept In conflict situations (see Table 7).
Dependence in conflict is judged to be moderate.
In 1355, we expect this dependence ta remain basic-
ally unchanged, except that fn a conflict situation
Soviet dependenes on much-improved naval sup-
port satellites will become high and the associated
degradation will be moderate-to-severe,

20, Short of condlict, the navigation support func-
ticn of these spacceraft more than likely can be
replaced  today, cven for ballistic missile sub-
marines. Other means which the Sowets use for
this purpose are celestial navigation (weather and
atmaospherie conditions permitting ), bottom con-
tour mavigation, and probably the US nawigation
satcllites and the US LOBAN radin sav'gation
heszont. In conflict, these substitutes will not per-
form the navigation support role as well as the
naval support satellites. They are not as convenient,
and in some cases are not as reliable or seoure.

E. Meteorclogical

41, The Soviets orbited their first “Metoor
weather satellites in 1989 after scveral vears of

testing. The mtellites still have certain’ limitations:

for collecting weather data, Including a relatively
low orbit { row at about 500 am ), an optical system
with a relatively narrow ficld of vicw, and a limited
picture storage and transmission capability, This
has required multiple satellites to provide timely
global coverage. The Sovicts keep about eight
weather-collection spacecraft active in arbit simul-
tancously, Each has an instrument package con-
sisting of several radiometers that yield data on the
heat balancs of the earth, and television and infra-
red scansiers that provide clond cover information
on the earth's daylight and dark portions. [n 1971,
the Soviets modiflicd their meteerological satellites
t. permit real-Lme transmission of imagery.

92 In addition to normal weather forecasting,
the Soviets also could wse the data from these
satellites to:

- improve weather data tramsmitted to ships
and other ont-of-areg stations;

Tabte 7
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— optimize the targeting of photographic recon-
naiscance satellites;

—provide poststrike verification of nuclear
weapon d. tonations: )
— momnitor ice packs pnd floes.

1F this eapability were linked to ground and satel-
lite commanication networks, the Soviets couid
also provile [nformation in near realtime to So-
viet military units and ships on a glohal basis.

93, Soviet ouficials have described a future three
tier meteorological sacellite program. The three
tiers apparently are b consist of a low-alritude
manned space station, a medium-altitude sanellite
{similar to the current Meteor satellite), and a
system of geostationary satellites. We believe the
Soviets are procceding with this program, and
they could have it in use by the late 1970s. The
low- and medium-altitude satellites could have im-

prwed sensors, @

o4. Recently the Soviets launched the first of a
new family of weather satellites named Meteor 2
We know little about this satellite at present, but
expect that it is an improvement over the earlier
Meteor spacecreft, and that it will be part of the
thres-tier systum.

95, We juige the USSR's dependence ~n these
spacecrait today to be Jow except in conflict situa-
tions, wher the d iz assested to be
moderate-to-nigh (see Table 8). We expect thiz
dependence to remain basicall;r unchanged. Meteor-
ﬂuﬂulmmdtmpmﬂtﬂuhvkud-um
weather conditions around the world, particularly
on cloud cover. Ignorance of such conditirns could
adversely affect the Soviets” alr and s1a operations,
as well a1 wse of thelr ewn photographic

* 4 Sovict high-altitude mtellite program, discowed sbove
on pape |3, muy be related to thin effort,

TABLE &
Estimated Scviet Depewdence, Degrsation:
Meteorobogi 4 Sutelhites
Prscetime Crtata Conilict

1978 . Lew/Slight Low/Slight Aoderste-High!
W ockerate

Highy Moderate

joR% ..., Low/Shight Lew/Slmht

naissace sateliites. Additonal data on weather
over Soviet territory and peripheral areas are pro-
vided by ground sensors, balloons, and aerial recon-
naissance. Moreover, during peacetime, wor'dwide
weather data are sxchanged by the developed coun
tries. Compared to Soviet-acquired data, though.
this information generally has reduced usefulness
for open ocean and underdeveloped areas, and is
not always timely. More importantly, during con-
flict, when the enchange of weather data pre-
sumably would be interrupted, the Soviets woul §
be miuch more dependent on their own moteor-
dlogical satellites for weather data over hostile
territory and OpEn oCTAN ARERs.

o8, We judge thot the USSR would suffer only
slight degrodation todey if these spacecraft were
not available. In conflict situations, the degradation
rises to mederate, We expect the degradatian ta
remain basically unchanged for the forcsecable
future,

F. Geodatic

7. Sinec cbout 1983, the Sovicts bave been
gathering a limited amount of geodcHe data, wsing
mensuration techniques on Imagery from their
photographic reconnaissance satellites. This cffert
has been worldwide, but the emphasis has been
on collecting data over the US. The Soviets have
alsa gath-red geodesy-related dats through the
optical trucing of Soviet aud non-Soviet satel-
lites—in part, under international eooperative pro-
sl“.].ﬂ!.l-.

08, In 1968, the Soviets began launching grodetiz
satellites to improve their overall effort in grodesy
and gravimetry, These spacecraft have many char-
acteristics similar to the naval support satellites,
but now are in orbits about 730 nm high. These
orbits allow extensive tracking from the Northem
Hemisphere, where Saviet ICBM launch sites and
nearly all ICBM targets are located. ‘| ne orbits also
provide several opportunities each day for ob--
servations to be made on the same revolution Fom
both the USSH and North America.

. Soviet geodetic spacecraft have flashing lights
that permit the Soviets to take measurements under
controlled situations and without relying on solar
iMuminatfon. Light-pulse sessions and Doppler

4




beacon transmisslons are programed to ocour over
selected areas wround the world where the Sovists
have ertablished optical tracking stations. Thess
optical tracking aites are lorated within the Soviet
Union, at overt Soviet stations In Antarctica, at
overt statioms located In a few countries arcund
the world, eovertly in official Installatons in many
countries, and perhaps on certain Soviet ships.
Light-pu'se sessions hove been correloted with ap-
proximately 30 of some 40 known or suspected
optical tracking sites.

[00. Geodetic satellites probably are intended
to provide improved worldwide geodetie infarma-
tion and to [mprove gravimetric and poodetic
models of the earth. The most significant applica-
tion of these daiz ls to Increase the accumcy of
strategic ballistie misscles R MR E _‘,1

ok

0L We judge the USSAE's overall dependence
on these spacecraft today to be moderate in peace-
time and low in crizes and conflicts (s=ee Tahle 9).
By 14985 this dependence probably will not change.
Gesdetic ratellites are uwsed to refine knowledge
sbout the earth's shape and field of gmvity. These
data allow the stablishment of an eccurate geodetic
grid of the earth’s surface, and theruby redoce
crrors in delivery of some weapons, There is no
other way to perform these tasks to the ncoessary
tlegroes of accuracy. This is a long-range, research-
ariented effort which has some key military appli-
cations, sueh as for missile targeting, but is not
al ays time-sensitive. The support provided by
ge detic satellives da cumulative and much of the
required data collevtion and analysis almost cer
tainly hw alresdy been accomplished. Little prac-
tical support of this type could be provided by
I nom-space systems, but practically any near-carth
spacecraft—Soviet or US—could be tracked to
provide some of this support

TABLE 8
Assesned Soviet Dependence/ Degradation:
Geodetic Satellites
Pea-ctime Crriziy Conflict
1975 .. .. Moderate/SHght Low/Shight  LeorwsSlight
1585 Modermte/Slight  Low/Shight  Low/Slight

102, We judge that the USSR would suffer only
slight demudation if these spacceraft wers not
available, The impact of the satellites” absence, al-
though wery small at the beginning. would grow
sloaly. We believe that between now and 1945,
g1 the Soviets push for improved accuracies of their
strategic ballistic missiles, the overall impact of
the unavailability of these sateliites could rise.

G. Calibration ond Checkout

103 The Sovicts orbit two types of satellites to
calibrate and exercise ABM radar systems, 5

RaRbA

space ase orbits that range in altitude
from about 200 to about 1,100 nm. Cne type of radar
calibration satellite has besn wsed sinee the mid-
19005, A new, more versatile bype of satelite, first
Jaumched in mid-1574, also & used for radar calibra-

S & The Suviets keep
t five of these types of satellites active in orhit.

I04. The calibration spacecrate play an important
mole for the ABM rystems by allowing determina-
1, of tracking ermoms. B

=y P R L L R In addi-
tion to calibration, the Soviets probably wse the
satsllites {n their radar-related operations to ace
quire and track real objects which simulate portions
of SLEM or ICEM trajectories,

T

108, We judge the USSH to be highly dependent
ot the radar calibration spacecraft {sce Table 107,
There is no adequate substitute for this spacecraft
This lovel of dependence for the calibration satel-
liten wrill #4i1] exist in 1085, or i long as the Moscow

3
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Table 1O

Estimaied Soviet Dependence! Degradation:

Satelliven
Prasrues Criati Conllle
Calibraiion
1975 i Higk! Edighe Fligh ' Sinpind

Elig b Siephd

High Ehghr

ABM nystem exists or the R&D ABM work at Sary
Shagan continues.

107, We judge that the USSR would suffer only
slight degradation if these spacecraft were not
available. Although there is no altemnative for cali-
brating Soviet ABM radars without these sateilites,
we believe that the loss of these satellites wiould
have only a slight effect. The overall effectiveness
of the Moscow ABM system woiild deteriarate
slightly. But we doubt that the reduction woid
be so significant as to preclude use of the Moscow
ABM system. This leads us to the assessment that
the lots of these satellites would cause only slight
degradation to their capabilities. We expect that
degradation in 1385 would also be slight.

104, B

H. Other Naw Mislons and Uses

109, Between mow and 1985 we expect the So-
viets to introduce advacced versions of many, and

ot A o

perhaps most, of the types of satellites they now
operate. The Soviets will likely consider certain
new typea of satellites to provid: additivnal sup-
port to their military and inteiligence capabilities,
such a8 & ldgh-altitude spacecralt to collect com:
municationy inleﬂlgenm [CQH]NT::.

110. Tiwe Soviets could be investigating the use
of space-based weapons using lasers. The conceiv-
ahla uses of sueh weapons include sateflite nega-
tinn, destruction of high-altitude hombers or com-
mand posts, or ballistic missile defense. The Soviets
could develop a space-based, laser antisatellite
system by the mid-1980s The wiher conceivable
uses of space-based laser weapons would present
extremely difficult teehnical problems. We consider
it very unlikely that the Soviets could solve those
problems and de velop & usable satellite by 1585.

113, Other space systems the Soviets may be
researching to support military and intelligence op-
erations include those for:

— detection and tracking of submarines; and

— detection and tracking of large aircraft, such
a2 hombers and airborne command posts.

We consider it highly unlikely that, by 1985 the
Soviets will have space systems in being to per-
furm these Functions because of the extreme teche
nical difficultics Involved,




. SOVIET SPACE SYSTEM DEFENSES

A, Awarensu

118. The USSH almost certainly i1 aware of all
the more fundamental weys to provide a defense
for, or protect, ity space systems. And we suspect

that the USSR interest in defending its own space
syrtemy, as well as in the research to ba able
to do so, has stermmed at least in part from Soviet
perception of US autisatellite research and devel-
opment activities,

117, The Sovicts have indicated their aware-
ness of some of the older US development pro-

grams for an antisatellite ntpa'::i]inm
BEl The Soviets probably are aware that the

docs not presently have a dedicated. oprrational
satellite intercept svstemn, They may belicve or b
concerned, however, that the US will have a dedi.
cited capability ta interfere with Sowviet space sy3-
temas in the next five to ten years. They may credit
the Spartan ABM mizsiles at Grand Forks, North
Diakota, with a potential capability to intercept
some Soviet satellites pow. Thus, the Soviets al-
most certa‘nly have had soffiow ot stimulus to sop=
port ressarch nto the entire spectrum of defensive
technigues for sabellites.

118 The Soviets already ha

ve done research into
some of these fechnigues, e i
b o

clear imdicator of Soviet interest in antizatellite
countermensures is an unclassified 1971 publication
which discuzses sophisticated econcept for anti
satellite systems, The report includes postulated
future US orbital intcrcept systems for the des-
truction of satellites, as weil as their neutrallzation
{ through optical blinding, jamming of up-and-dewn
links, ete. ), This publication also discusses explicitly
the now-defunct US 508, 437 and 522 direct-ascent
antbatellite programe'® Also mentioned are the
pountermeasures avildable o a target to prevent
acquisition, such as man uvering, deployment of
decoys, and interference with a radar sensar through
clectronic countermensures. [t can be inferred from
the dismusslon of various postalate:] attacks by US
satellites on Soviet spacecraft that detailed throght
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his been given to & vardety of defensive counter-
measures for satellitss soming under abtack

118. The Soviets mist alsn have investigated the
vulnerubilities of spacecraft during the development
and testing of their own orbital satellite interesptor,
This research ndoubtedly made the Soviets aware
of the wayr that such 1 Jnmbdlhﬂ can be re-

duced or nvﬂmmo "

B. Capabilities
120, Despite the foregoing, we are not aware
that the USSR has had, or sow has, any on-going

programs specifically intended w0 provide defenses
for itz spacecraft. Over the Tast ten years, however,
we have seen the Soviel iotroducs 2 number of
spacecralt having charscteristica thel provide at
least some inherent protection, But we do not know
whether they have any significant overall capability
to defend their satellites beyord their inherent
devigns. Moreover, we are not able to define the
specifie situations against which the Soviets antici-
pate the need to use, or rely wpon, any defensive
or protective capabilities their space systems micht
actoally poasess.

Existing Fectures

: - Thuc E:ntu.ru are -LLIu!-r J:rL E'l'l.'11t
in r_he t-u::hnlu] design of the spacecraflt or were
deliberately incorporated, although it ls not clear
that the purpose was proteciion. These features are
presented below in what we assess to be their
degree of protection for the Soviets.

w— Sgcu=ity of command, lelemetry or mirsion
data links, which B achieved either by the
encrption of the command link to the satel-
lite, the telemetry, or mission data links from
it, or the use of zround stations so located
as to make the exploitation of such drtn dif-
ficult. Such stepa redoce or deny access to
the satellite’s housekeeping data, which coun-
tain the status of subsystems, such as atttude
contrel and propulsion. Encrypton of com-
mand links preventy electronic “caprure” of

~ Bully and thick-skinned construction provid:

the satellite, as well as thnz, Le, giving

it l'n..u' mrnma"d i

ing protection for the satellite against radis-
tion and debris of & nuclear detonaton, the
pellets of & non-nuclear warhead, or laser
radiation. The USSR has & different approach
to space systems design from that of the US,
For varous technological reasoms, the Soviet
Unfon has produced bulky, thick-skinned
spacecraft which are relatively unsophist.

28
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cated. They are sealed and pressunized with
a controlled [nlernal environment. In contrast,
the US generally develops thinskinned, rela-
tively sophisticated, and vacuum-certified
spacecraft, Although it may be inadvertent,
Soviet design preferences result in a degree
of protection that the US systems do not have,
particularly against thermal and laser radia-
tion, and electromognetic pabie. Most Soviet
phatographic reconnalssance satellites are also
thermally and mechanically “hardened™ for
reentry. This technical design feature more
than Gkely provides these satellites with a
further degree of protection,

— Maneuverability is the capability to change
the orhit of the satellite by the uzs of 2 propul-
sion subsystem. This capability can be used to
make corrections for whe drag effects of the
atmesphere, to remove the satellite from orbit,
or to evade an interceptor. Changing a satel.
lite's orbit makes tracking of the spacecraft
more difficult, which in turn makes it more
diffieult to predict where the satellite will
be and thus to intercept it Maneuvers are
not likely to be effective against elecronic
interfererce. A number of types of Soviet
spacecraft with military or intelligence sig:

ifimnea bwe o maneovering  capahbility.

neuvering capability in order th perform their
missions better, and not for defensdve purposes
as fuch.

— Multiple satellives, providing a capability for
having & large number of satellites either in
orbit, or on the ground available for launch.
In toms of redundancy and theer numbers,
some types of Soviet satellite systema have
this measure of indirect defense. This is par-
ticularly true of communications relay and
photographlc reconnaissance systems. For a
variety of technical and geographic reasons,
the USSR keeps about 40 communications
satellites getive in orbit, Including nearly 15

v b LIS s .. 3 [n]ikin dﬂ ¥
peping older spacecraft in a dormant con-
didon—in effect, maintaining silent spares.
Moregver, the USSR uses about 30 photo-
graphi¢ reconnsissance satellites each year
There is one such spacecraft in orbit neashy
pll of the time, and there regularly are short
periods of one or two days when two or three
sateilites are in orbit at once, The USSR has
demonstrated several times its capability to
launch a series of photographic reconnaisance
satellites, have them cover selected areas, and
reeover the data so as bo maintain a flow of
inteligence data. As 4 consequence, were &
single Soviet photographic reconnaissance sal-
cllite to become unavailable, the impact almost
surely would be slight. As a consequence, even
though we earlier demonatrated that the USSR
now has varving degrees of dependence on a
anmber of military or intelligence spacc sy3-
tema, the unavailability of an one satellite
slmost serely would be fnconsequential

Potenfial Fectures

122 In addition to the foregoing inherent fea-
tures, the Sovietz could build into their space
systema the following defensive capabilities, pre-
sented in what we judge to be the decreasing order
of difficulty for the Soviets: ‘-

— Counderattack capalility, Le. providing the
satellite with a self-defense capability to dam-
age or destroy an interceptor, such as through
the employment of an on-board laser.

— Electronie countermeasures which provide a
{'aqulut'}r to interfere with any radar tl'?'[hl‘l-!
of the satellite, either by an interceptor or as
part of & ground-based systerm.

— The use of chaff which provides the satellite
with the capability to create discrete “puffs,”
or what amount o multiple false targets,

— Providing the satellite with the capability to
deploy decoyr that simulate its radar and/or
eptical characteristies.




— Modifications in radar rignaiure by changing
the radar cross-section of the satellite to dis-
guise ity size and shape, or to make the
satellite easier to decoy through the employ-
ment of Inflatable protrusions and radar ab-
sorbent material

— Providing the satellite with electronic protec-
fion against electronic interference, such as
through the use of anti-jamming features.

Deterrance

123, ‘We de not know to what extent the Soviets
rely upon deterrence as a defense for their own
satellites. Deterrence, Le., the threat of retaliation,
depends, In part, on the existence of their non-
neclear capability te attack satellites in orbit or to
attack the ground.based systems that support facil-
itiem, such a1 control sites or communications links,
The Soviets kmow that the US is aware of Soviet
capabilities to intercept satellites, and they prob-
ably are confident that the US does not presently
have an cperational satellite interceptor. Thus, the
USSR might conclude that its orbital interceptor
does, in Fact, presently zerve a1 a deterrent.

124, Tn any case, the USSR has two operational
weapons systems 1t capable of intercepting and
destroying satellites:

— The orbital satellite interceptor known to be
capable of non-nuclear attack against satel-
lites in orbits of up to 550 nm altitude, and
probably up to 2,500 nm altitude. { Both situa-
Hons include the current booster. With a large
hooster the interceptor could be used to attack
geostationary satellites.)

— The Galosh missiles in the Moscow ABM sys-
tem. These are capable of nuclear intercepts
at altitudes up to about 500 nm.

The two systems provide the USSR with an wbility
to respond, afmest immediately in some cases, fo
any US interferenee with Soviet space systems.

Toy
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Although these capabilities may not have been
intended to perform a deterzent role, they, in
effect, do so by requiring & would be attacker
of Soviet space systems to seriowsly consider them
in it celeculations.

128, The USSR may have plant—and concoive
ably may have a eapability—to interfere with US
space systems by focusing on the ground-bnsed
elements which are located outside the US. Such
intecferenes could be directed at command and
control zites or communications links, and might
take the form of direct attack, sabotage, attacks
by lecal populations, or political pressure on the
hast government to reduce or close the sites. 1f
the Soviets had any such capability, they would
be likely to try to esploit It when neeessary. And,
thus, any such interference capability could have
a deterrent effect once the US became aware of it.

C. Outlook

195, We do not know what paths the USSR will
follow In providing dedicated defenses for ik own
sntellites or, in fact. if the Soviets will do anvthing
more than they have dene so Ear. We know that they
are aware of US intercst in the subject, and un-
doubtedly they will continue to follow US devel-
apments. The Soviets can expand the use of exist-
ing. inkerent protective features, of introduce some
of the additional ways of defending satellites if they
want ta. We believe that fhe Sovicts would almost
certainly do so if they saw the US cmhbark on the
development and deployment of a sateilite intercept
capahility.

V. PROSPECTS FOR SOVIET INTERFEREMCE
WITH US SPACE SYSTEMS

A. Retrospect

127. Soviet attitudes about the uses of space snd
space reconntlssance systems have undergone some
changes during the last 15 years. Initially, the USSR
maintined that reconnaisance from space was
merely ancther form of eapionage and. as such, was
illegal. By about 1984, however, when the Sovict
had achieved a significant satellite reconnnissance
capability of their own, their attitude began to
change, Far example, during the negotiations which
led to the 1587 breaty governing the peacciul uses

-
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of suter tpace,'? the Saviets avoided rabting satellite
reconnaissance as an issue, This was the first con-
crete sign that they hed come to norept space-hased
rettmnAissance &4 an important and necewary noe
Honal Function. It is now enshrined in acceptance
by t'se Soviets of “national techniow means™ of veri-
fication—which includes sproe-based reconnais.
sanoe systemns. These means are o fundamental ele-
ment of the ABM Treaty ™ and the Interin Agree-
ment on Offendve Miwiles, and will be included
in any subseruent strategic arms limitations [(SAL)
accords, The Sovicls probably do pot regard US
non-reconnaissance, military support satellites as
“national technical means™ of verification protected
by the provisions of these agreements,

128 The Soviets have ectpressed concern pule
liely about direct-broadeast satellites, particularly
those that the US might use. Although the USSR
has the capability to build such satellites of its cwm
{ it incdicated recently its Intent to cstablish a similar
dumestie system—the Stationar-T), we think it
reallzed long ago that it &s quite vulncrable to the
internal political impact of these satellites. These

can transmit television or radio programs
directly to listeners without routing through o
ground station, The Soviets have focused on the
potentinl of these sateilites to relay what thev call
“offensive or illegal” information to listeners inside
the USSH. The USSR has stated before the UN
that it reserves the right to take action azainst
such satellites, While it has toned down aubscquent
statements af thiz fssue sheee 1972, the USSR posi-

tonm haa not changed significantly.

B. The Present Situotion and Praspects for the
Mear Tarm

129, Present Soviet attitudes toward noninterfer.

ence with US space systems resuit from an an algam
of political and ather factors. In nddition to the

12 The |98T treaty goverss the “pescefal” wctivities of
matiors In the exploration &nd use of cuter mpace, inchuling
the moon amd other celevtial boslees, 1t does nol address
explicity the omue of neninterference with spact ayabema,

13 Parggrapha | and £ Articke XI1 of the AFM Treaty,
prowkde that; "Each Farty undertakes mol fo interfere with
the national technical m:ﬁmﬂnﬂm of the nther

in accordance orrmttent
F-:?mlmlfrﬂmﬂm:flmlhr
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overall dependence of the Sovicks on space sys-
tems, they inciude detente and the US-5aviet [.i:ﬂlti
cal and military relutionship, the related matter
of obligotons under the SAL agreomeonts, o essen-
tially unprotected nature of Soviet space systems,
the Sovict astezsment of the live! of US dependence
on its space systems, and Soviets' view of the US
ahility and will to respond to any interference on
their part. Each of the Factors is dynamic and would
serquire different significance ovor time. The net
effect to date of all of them, however, is de facto,
aod mutual, moninterfrrence,

130, The maost impartant pelitical factor at pres.
ent is the impact that interference would have
on Soviet-U5 detente. The Soviets probably reckon
that detente would not survive an atiick on a US
spacecraft, and it might not cven survive US detoe-
tion of sporadic, covert clectronic or laser inter-.
forenoe with its space systema, Moreover, the USSR
undouhtedly recognizes that physical interference
with US intelligence collection sateflites would be
inconsistent with itz obligations under the SAL
agrecments. It probably understands that any di-
rect attempt bo prevent the US from using its : paey
systems to gather intelligence on Sovict strategic

would constitute 50 sericus a violation of
these agreements that it could only be justifisd
by an effort to disrupt the established US-Saviet
political and military relationship, The USSR prob-
ably realizes that such acton would be so inter.

proted by the US,

131, Perhapa the mest important of the ather
factors is the USSR's overall dependence on space
systems in gemeral, and space reconnaissance sys-
tems in particular. As shown earlicr in this paper,
the USSR iz decply committed #o the uwse of space
systems, particularly for intelligence collection. This
commitment, illustrated by the numiser of launches
annually, grew fo about its current level In the
mid- to lute 1960y, ond has been rsing more stowly
in the 1970e Given their dependence on these
systerns now and what will be greater dependsnce
on theee and other systems in the future, the Soviels
will be reluctant to undertake any actions that eould
jeopardize them.

132 The generally unprotected nature of the
USSR’y own space tystema is a factor that probably




alie weighs against Soviet interference. Moscow
surcly takes into weeount the powsibility of a severe
1% renction to & Soviet attack on US space systems,
or to some leaser form of Soviet interference. The
Saviets presumably would expect the US response
to include something other than a physical attack
on Soviet satellites, however, since they know the
US does not now have a specific and dedicated
capability for this purpose.

133. Another factor is the Soviet assessment of
the Jevel of US dependence on its space systems.
The Soviets undoubtedly pe-ceive that the US relies
upon {ts space systerns extensively for a varicty
of military and intelligence tasks. And the Soviets
may be aware that substitutes for space systems
do pot exist in some casex.

134, Despite thess considerations, we believe
there is still some small chance that the USSR
might engage in activity that could cppear to the
US as interference. It is conceivable thit & Soviet
luser tracking device while tracking a Soviet space-
craft might shine inadvertently on a US satellite.
Moreover, if the Soviets were to test a ground-
based Imaging radar against satellites, including
US vehicles, the energy from such a system might
affect US spacecraft and appear to be interference.

115, We cannot ~ntirely exclude the very small
chanee that for all space systems—even those pro-
tected by formal agreements—the Soviets would
conduet activities that are truly acts of interference.
Such activities undoubtedly would be conducted in
great secrecy. We are not certain we always would
recognize such acts if they were done on a very
litnited basis, but we believe we would recognize
such acts i they numbered more than & few.

Crisis ar Conflict

138. The USSR's position in a crisis or conflict
will be influenced by some of the same factors that
are relevant in peacetime. Their net effect probably
wonld be that the Soviets would refrain from
interfering with US space systems until such time
as the USSR perceived its vital interests to be at
stuke, Specifically, US spacs systems likely would
remain fmmune to Soviet Interference untl such
Hme as the Soviets believed that their military
actions would be compromised by US space recon-

pilssance syflems, or the Soviet military position
was judged to be undercut by US satellites directly
supporting US weapon systems. Below this thresh-
ald. US military or intelligence satellites almost
certuinly would e safe untl the Soviets believed
the US had taken prier action against Soviet space
systems,

137, There is a small possibility that the Soviets
might use interference with o US or NATO space
system in a crisis situation as @ test of US resolve.
As such, it could be & positive, though not decisive,
step in the escalation toward conflict with the US.
If the Soviets tock such a step, they might do so
first on a satellite not swned by the US. The po-
tential danger For the Soviets is that the US might
not recognize the interference Immediately and,
thus, US inaction might unintentionally mislead
them.

C. Long-Term Frospects

138, The prospests for standoff throngh 1885%—
whether in peacetime, crisis, or conflict—take into
neeount the same set of factors, Among themn, So-
viet dependence on space systems is sure to change
significantly. As discussed In Section II, it will
grow during this period. The impact of this growth,
assuming no significant change in peacelime ¥
the other factors, probably will be tv make the
Zoviets even more reluctant to underl ke actions
that could put their own space systems at risk,
Moreover, this growth will increase Soviet desire
to engure the unimpeded use of space, particularly
for military and intefligence activities. However, we
pelieve that the degree of Soviet depevdence on
spave systems we have frrecast for the nest ten
years is not by itsell high enough to deter them
from interfering with US satellites in the face of
other compelling reason to do 0.

139, The other factors that could lead uws to
reconaider these judgments include:

— & Soviet on of & widening gap betwren
what the US and the USSR guin from space
systen

— i Soviet perception of development of & US
space system that provided suppert in & way
which, in & crisis or conflict situatizn, would
be extremely disadvantageous to the Soviets;
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— & Soviet belief that the US was unwilling. or
totally unable, to interfere effectively with
Soviet space svstemns;

-=Soviet acquisition of additional, and more
effective cupabilitics to interfore with US
space syshems;

—the intreduction by the Soviets of means of
countering U5 interference, such ns onti-jam
features and wider-scsle encryption; and

—a Soviet unwillingnesa to discuss an agrevment
prohibiting interference,

140, While the growing Soviet dependence on
space is & factor that contributes to de facto non-
interference, it also might contribute to a Soviet
interest in a noninterference agreement. It may
have played this role already, since the USSH is
at least somewhat interested in the general topie
of noninterfercnee with space systems. At Ceneva
in May 1974, Yuri Kolosov of the Sowviet Ministry
of Foreign Affairs delivered a speech to the UN's
Cuterspace Committee suggesting that the cum-
mittee might wish w examine noninterference with

tpace fystems.

141. The USSR might view negotistions toward
some sort of agreement on noninterference as a
weful means of buttressing detente. While anv
such agreement would have to be acceptable to
the Soviets on ity own metits, we would expect
them to portray the possibility of 2 noninterferenee
agreement, publicly and privately, as 2 reinfarce.
ment of detente, even [ that were to be, in fact,
much less importart than the technical considera-
tions and benefits,

14L We conclude that the prospocts seem favor-
Able that the USSE would be willing to participate
in negotiadons towsrd a formal noninterference

agreeent, including some and porhops nearly all
space systemd, [ Civen the Sovicts’ position an direct
broadeast satellites, if they could not achieve an
agreement limiting the wse of such spacecraft,
through the UN for example, it s very unlikely
that they would want these satellites included in
2 noninterference agreement.) The rationale for
Soviet portieipation could inelude the technical
information they mizht pain during such negotia.
tions, although they would have to expect to pro-
vicle at least same informatian on their own systems,
The exdstence of the Soviet arbital interceptor could
have an effect on the USSR attitude toward a
noninterference agreement, The Interceptor could
stimulate the Sovivts to seck an agrecent that might
prevent the US from developing or deplaying a
similar system.

143, IF the US commits itself ta develop or deploy
its own satcllite infercept systens, Sowviet interest
in the subject af noninterfercice—such 7% & formal
agreement—might Lise sigificantly. A maior Soviet
abjuctive would be shutting off the US effort, cither
by direct prohibition or by undercutting the US§
rationale for ite system,

144, We suspest that any negotiations toward
such an agreement would st several years and
would be techrically, if net politically, difficult.
The following specific features of any potential
agreement probably would he among those the
Boviets would find mrst appealing:

— pesitive protection of key Soviet systems;

— baming US develepment or deployment . F

anti-zatcllite systems;

—a focws on subsets of spoce systems;

— limited duration; and

— hilateral




