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SCOPE MOTE

This National Intelligence Estimate assesses present and future
Soviet military eapabilities and intentions in space. Soviet civil space
systems are addressed only insofar as they clarify the scope and
magnitude of the military program. Comparisons with US space systems
are made where they ean serve as uselul benchmarks for understanding
Soviet capabilities or philosophy. The comparisons should not be
interpreted as technical assessments showing superiority or inferiority of
Soviet systemns relative to US systems.

The Estimate treats the [ollowing elements of the Soviet military
Space Drogram: i

— Seope, magnitude, organizalion, and management. ;

— Technical capabilities and limitations of current Soviet space i
systems and prospects for new systems, as evidenced by current {
research, development, and testing activities, by trends in the :
Soviet program, and by our perceptions of Soviet requirements,

— Operational capabilities of current and prospective Soviel speee
systems bo serve known and potential military support functions, |
and the USSH's dependence on its space systems.

— Current and prospective Soviet spaceborne antisatellite systems
and prospects for their use.

The assessments and projections in this Estimate have been limited,
for the most part, to a period covering the next 10 years. The cutoff date
for information used in the report was June 1980
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EXECUTIVE SUMMARY

1. Ower the past 23 y sars, the Soviet space program has evolved
from one emphasizing civil space accomplishments for prestige
purposes ta one emphasizing the use of space systems for military
support, Today 70 percent of Soviet space systems serve only a military
support mission, and another 15 percent serve both military and civil
purpases. The Soviets conduct about 100 space launches annually and at
any one time have T0 to 110 operational satellites in orbit. In support of
their space program, the Soviets are developing new space launch
vehicles (SLVs), building new launch sites and modifving some older
ones, upgrading their land-based command, control, and tracking sites,
and upgrading ships dedicated to supporting space activities.

2. Developments in the Soviet military space program tend to be
evolutionary in nature. As with many other military programs, the
Soviets continue to operate older satellite systems long after the
introduction of improved systems. Improved payloads are often
incorporated into proven spacecraft. Some completely new, technically
complex systems {launch detection satellites, for example, and radar and
ELINT ocean teconnaissance satellites) have suffered many problems
during the flight test phase.

3. The Soviets have placed more emphasis than the United States
on development of space systems directly responsive to military
requirements. Both countries have developed satellite systems for
photoreconnaissanee, ELINT reconpaissance, communications, detec-
tion of ballistic missile launches, navigation, geodesy, and meteorology.
In addition, the Soviets have developed military space systems for
which there are no comparable US systems. They have radar and
ELINT ocean reconnaissance systerns that ean provide bargeting data in
real Hime o selected naval combatants carrying antiship weapons. They
have developed manned space stations for the purposes of reconnais-
sance and military-related research. They also have an operational
orbital interceptor for destruction of satellites in near-Earth orbits

4. Although several Soviet and US systems are functionally similar,
they were not necessatily designed to salisfy identical reqyirements,
Soviet photographic and ELINT reconnaissance satellites

ppear designed to satisfy
requiremeants such as maintaining arders of battle of Foreign military
lorces. j
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5. All of the Soviets’ current satellite systems, with the exception of
those for communications and missile launch detection, use near-Earth
orbits, Having to maintain several networks of near-Earth ELINT and
navigation satellites, which have relatively short lifetimes, requires
frequent launches of replenishment satellites. In comparison, the annuzl
satellite launch rate of the United States is about a fourth that of the
Soviet Union. The difference in launch rate is due primarily to three
factors:

— U5 satellites have much longer lifetimes.

-
1

— One-third (about 30) of the total annual Soviet launches are
photoreconnaissance satellites, all of which return exposed film.
The US KH-11 electro-optical imaging system is continually in
orbit, returning images in near-real time

|

6, In the 1970s, the Soviets undertook a considerable, expanding
effort to develop and use techniques that deny us information useful for
assessing the missions and performance of their space systems,

A
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Current and Prospective Soviet Space Systems for Military Support

8 We bhelieve the Soviets will continue to use and improve
virtually all of their eurrent types of military satellite systems through
the 1980s, and will introduce many new systems as well Table 1E
summarizes current and prospective Soviet military satellite systems. i

8. The Sowviets are developing a new military space station, and i
they continue publicly to discuss plans for docking multiple space i
slalions to form a continuously manned space complex, Like previous
military Salyut space stations. we expect new ones will carry both low-
and high-resolution cameras to serve multiple photoreconnaissance
missions. We alsa expect them to carry additional sensors, such as
FLINT and infrared sensors. Data collected by all these sensors could
undergo preliminary processing on board and then be passed via data
link to Moscow in support of a number of military functions, such as
providing indications and warning and maintaining orders of battle, and
providing timely data for erisis management and the eonduct of
military operations. In addition, the Seviels may choose to use manned
space stations to conduct subsystem testing of future laser weapan
systems,

10, The Soviets are also developing a small reusable “space plane™
that will be launched vertically znd land horizontally. The spacecraft
could serve as a ferry vehicle for space stations or in a reconnaissance or
satellite inspection role. It could alss provide valuable engineering data
for a large reusable space transporiation system (RSTS) comparable to
the US Shuttle in size and weight, However, a large Soviet BSTS could
probably not be operational before the early 1990s. The Soviets’ new

3
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Tahle IE

Current and Prospestive Satellite Sygtem Funelions

Stahus of Soviet Syslem or

Likelibeood of Earfiest

Salellite Syitem Function Developmenst = Expected Operation
Mlullipsa rpene milidary space slatians Cperational *
Multipurpose (7) “space plene™ Ta develapimenl Esrly-to-middle 19805
Reusabde space: transportation syatern In development © Eariy-to-middle 18
Coemmunicatioos Opurational
Meterological

Near-Earth arbit Operational

Genstatianary In developement Early 1960
Mawigation:

Canventional COpsrational

Advarced (Globe] Positioning System type) Moderate < Late 14160y .
Plhvobewecoa na i pe;

Film-ref urn systems Oipeeralianal

Fitm scan system (doredemp) In development Easly-te-middle 1960

Electro-aptical (real-linse] High * Late 1580—sarly 155
ELINT recoanaissance:

Conventional near-Eanh arhils Ohparational

Rleal-time dats 1o naval combatants Oiperathonsl *

High-abitude orbits Modirage * Wid-14805
Fadar oonen reeon i sy

Camwenizanal Orperatinm] +

Advanoed High* Late 1560
Nadar Imaging {for intellipence) Even chaners 1S
Esrly warning:

Of ICEM Bunches In development Eagly-lo-middle 18805

Of SLBM launches Mioderzle 4 (=1
Indrared eadlection (for intellipence) Lavws 4 Lk
Coammunications intercept Laow @ ¢ LG5
Telemetry intercept Laow = 1950

* Likelibood scale: High=85 to 90 percent; Maderate=65 to 75 percent; Even Chapee=50 percent;
Low =10 o 0 peseent, The seale indicates likolibood Soviets will elect to develop within next 10 years.

* Sowiets have ool flewn a military space stathon since 1077 but eould lasnch ane st any time,

* The Direvtor, Defense Intelligence Agency, beliess (hat any Seeird program fo decelep o larpe
Eﬂﬂ'« apace iransporimlion lwnznq-_ﬁh N1 migre i the concepiual design stage,

Soviets have experionced problems, exact satus unclear,

*Sen best of the Di jon far an ino nn thiz

“SECRET

space station and “space plane™ could serve aperatlonal purposes in the

early-to-middle 1980s.

11. During the 1980s, the Soviets apparently intend to make
considerably more uwse of satellites in high-altitude arbits for

communications, meteoroloay,

and navigation,

Thiz intention is

indicated by the large increase in the production and launch facilities
for the USSR's largest operational space hooster. Also:

— The Soviets have announced plans to establish five networks
with a polential total of 29 geostationary communicabions

4
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satellites. By the mid-1980s these satellites will provide the
Soviets with global eommunications to aircraft, ships, and

ground fnrm[
]

— In the early 1980s the Sov .15 will also place weather satellites
into  geosynchronous orbit. These satellites, coupled with
observations from low-altitude manned space stations and
medium-altitude weather satellites, will complete the Soviet
“three-tiered network.” This netwark will decrease the Soviets'
dependence on meteorological information supplied by the
West and will provide them valusble data for planning and
executing lorce movements, exercises, and photoreconnaissance
targeling.

— By the late 19805 the Soviets could have an advanced satellite
navigation system similar to the US Global Pasitioning System
(GPS). They could elect to incorporate the necessary GPS-type
subsystemns on an existing high-altitude space system such as
their Molniva or Statsionar communicstions satellites. Unlike
their current navigation satellites, a high-altitude GPS-type
systermn would be continuously available and could he vsed by
mobile ground-, air-, and sea-based platforms for precision
navigation and accurate weapon and target positioning,

3

12. There is little intelligence on which 1o project Soviet
development of advanced photographic, electronic, and radar recon-
naissance satellites. Judging on the basis of our views of the Soviets’
perceived needs, their technological state of the art, and our knowledge
of their development cycle, our projections of future Soviel space
systerns include the fallowing:

— A high likelihood the Soviets will have an advanced photorecon-

naissance system equipped to develop film on board automati-
cally and transmit imagery data to a ground station.

— A high likelihood the Soviets will elect to develop o KH-11-type,
electro-optical imaging system, which could he operstional in
the lale 1980s or esrly 1990s

— A moderate likelihood they will have a high-allitude ELINT
reconinaissance system in the mid-1980s, which will provide

5




e

nearly continuous coverage of large areas and significantly
increase tasking Flexibility.,

— A high likelihood they will have an advanced radar ocean
reconnaissance satellite by the late 1980s, with much improved
capabilities to supply targeting data in real time to selected
Soviet naval combatants

— An even chance they will have a radar imaging satellite in the
19905 to provide all-weather, day and night coverape of
important targets.

All of these systems will significantly enhance the Soviet capability to
obtain more timely data for purposes of indications and warning,

maintaining orders of battle on mobile forees, and management of crises
and fimited confliots,

13. The Soviets still lack a Fully operational network of satellites
tor early warning of missile launches to supplement their ground-based
ballistic missile early warning radars. The US launch detection gatellile
(LD5} program, which has been in operation for more than 10 years,
uses a geostationary orbit to obtain worldwide coverage of ICBM and
SLBM launches. The Soviets have been plagued with problems since
1972 in their efforts to establish an operational netwark, We beliewve,
howaver, that development of a launch detection program is a high
priority for them because of the signilicant gain in warning time and :
reliability provided by such systems, We believe that it may be as late as !
1983 before the Soviets establich a netweork for continuous coverage of
US ICBM fields. Deployment of an LIS network with caverage of all
current and planned US SLBM and ICEM launch areas probably could
not be accomplished before the 1680,

14. The Soviets have hoth overt and covert access to significant

amounts of information on_ US systerns and their operating and
performance characteristics,

]

Contribution of Soviet Space Systems to Military Support : :

15. In developing their vast arrsy of space systermns during the last
23 years, the Soviets have heen striving to acquire means to provide
additional support and to augment their tolal military capability, Most
presenl Soviel space systems perform military support functions that
can also be performed by nonspace systems. During recent WEALS,
however, more Saviet space systems perform functions that cannot be

. ]
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easily duplicated by nonspace systems, thus increasing Soviet depend-
ence on space for military support during peacetime, crisis, and conflict.

L6. To measure the military contribution of Soviet space systems,
we have grouped space system capabilities in 10 functional areas, Table
2F contains a summary of our assessments of the capabilities of current
and projected Soviet satellite systems during peacetime and crisis and
limited conflict situations. For most functions shown in the table there
are several Soviet space systems that contribute to the net eapahility. At
present, the capabilities of Soviet space systems are weakest in the
functions of providing detailed scientific and technological intelligence,
indications and warning, and treaty verifieation, This weakness is due
principally to the shortcomings of Soviet ELINT and photoreconnais-
sance systems. Soviet capabilities are strongest in those functions related
to geodesy, navigation, and radar calibration. Improvements during the

Table ZE

_ Capabilities of Soviet Space Systems and Soviet Dependence on Them

Funetived Suppected by Space Syslesni

Unetadled technical intelligence
mialviis .

Calibirutivg radars

Mumitarieg compliance with

Mapping, charing, gesdesy

Olxcrving and forecasting weather
vandilions

Maintaining ceder of batile and
targelieg data F -

Froviding indications and warping
Fargeting al arlizhip weapons

Ravipslon suppord 1o naval
chBalxitEns )

Mikitary commard and eositrol
EERI T TRTETEER AT H

Critic and Lisnited Conflict

Pracetime
1530 _ 1550 1980 i)
Cagahility Poar Tuor-Fair Poar Fooc-Faie
Dependence® Lo [T L L
Capakility Escellent Exeellent Eagulber Ezcellent
ence High High High High
Ureaties FE Cagability Fair Fair-Good Fair Fair-{iood
Depandenee Linw-Moderaie Low-Modersie Law-Moderaie Lo blpeel erste
Capahiliry Excellem Exgellent Fuaeillect Exenllant
ependence Hih High High High
Capability Cood-Eacell=m Engellem Cool-Excellent Ezvellent
Dwpendence Lana-Moeerate Low-Moderate High High
Capability G Good-Excellent Grood Good-Excellent
Dependeney Hegh High High High
Capahilay Fair Cood- Exsellent Fair ol -Encellent
Dependence Law-Maderale Mulirate Lerw-Moderate Muderate
Capability Mot peatetime Tinctions Falr-Cood Cood
Diapendarse Lo Muulerate High
Capsbiliy Excellent Exgellent Escellent Excellen:
Dupendence Law L Moderat High
Capability Good Expellent Croex] Exceilent
Deprenderee ) E.Mml—nm _Hnde:.m Laover-podecale

® Deperdence: High (ne practical ar satifactory subsinsc)
Modarsie [substitutes avadlabde but are nol s sommenient or do net perform missian as well},
Lavw {ibstifirtes available that kre b lesst equally predical o sdequatel,

7
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1880s in meteorological and communications satellites will lead b
strong capabilities in weather forecasting and military command and
control.

17, Several of the functions indentified in table 2E provide the
Soviets support in peacetime, crisis, and imited-conflict situations that
is either unique or difficult to acquire by other means. Most notable are
the functions of indications and warning, maintaining order-of-battle
and targeting data, weather forecasting, and military command and
control communications. The combination of present and likely future
Soviet capabilities in these areas between now and 1990 will improve
the Soviets’' capability for worldwide crisic management and the
conduct of military operations.

18. All Soviet space systems rely on unhardened ground-based
facilities for launching additional satellites, tracking and controlling
satellites, and receiving data from sstellites. In am unrestrained
US-Soviet conflict, strikes on the Soviet Union could destrov these
pround Facilities, rendering virtually all of the satellites useless, In recent
vears, the Soviets have deployed a large number of transportable
satellite communieation terminals which, although unhardened, have
some degree of survivability due to their mobility. The satellites
associated with these communieation terminals would remain viable [or
only a few days, however, in the absence of a survivable operational
satellite control site.

19. Table 2E also summarizes our assessments of Soviet depend-
ence on space systems. In assessing dependence, primary consideration
was given to the availability of nonspace substitutes for the function
performed. The three categories of dependence—low, moderate, and
high—are defined in terms of such substitutes in table 2E, We assess
that in the 19805 the Soviels will become increasingly dependent on
space systems for military supporl during peacelime, erisis, and
limited-conflict situations with the deployment of additional and more
advanced space systems. This increased dependence will be largely in
the areas of indications and warning, command and control conmumi-
cation, and navigation support to naval combatants. Space systermns will
provide them with more timely information, enhance the capahilities of
weapons systems, and extend supporl to farces deployed outside the
Soviet landmass. The Soviets” greatest dependence will be on those
space systemns that perform a {unction for which alternative approaches
are either unsatisfactory or have not been developed.

20, The Soviets” recognition of the military contribution of
satellites has been in part responsible for their acceptanee of tacit and
explicit US-Soviel agreements during the past two decades not to
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interfere with space systems. The Soviets’ attitudes toward noninterfer-
ence have resulted from an amalgam of political and other factors,
including their own increasing dependence on space systems for
military support functions. Their attitude toward foreign space systems
gradually changed over the years from one of general hostility in the
1950s to one of gualilied acceptance. They agreed to the 1972 ABM
Treaty and Interim Agresment on Strategic Offensive Weapons, which
calls fFor the use of “national technical means of verification”™ without
interference when used in 2 “manner consistent with generally
recognized pringiples of international law.” On the other hand, the
Soviets agreed to the 1967 Outer Space Treaty, which prohibits the
deployment in space of nuclear weapons and other weapons of mass
destruction. The Soviets sHll hold that eertain other space activities
cannot be accepted as legitimate They recognize, moreover, the
impartance the West places on satellites for supporting military
activities, )

21, Development of an aotisalellite orbital interceptor clearly
shows a Soviet desire to have the capability to negate foreign satellites,
should the decision be made that such action was necessary. Unless the
United States and the USSR agree to prohibit testing of antisatellite
systems, we believe the Soviets will continue testing their orchbital
interceptor. They are now working on a new sensor for their current
nonnuclear orbital inkerceptor. We expect the Soviets to continue design
and engineering of a space-based laser system that would have
significant advantages over their erbital interceptor for the antisatellite
function. They conceivably could have a prototype spaceborne laser
weapon for antisatellite testing by the mid-to-late 1980s. As part of such
a development program, the Soviets might choose to use their space
stations to conduct subsystem testing of low-power laser weapon
protobvpes.

22 Ewven if they proceed with development of new and improved
spaceborne antisatellite svstems, we believe it highly unlikely the
Soviets will use them to destroy ar atherwise interfere with US satellites
in peacelime, crises, or conflicts not involving direct engagements
between US and Soviet Forces. Three factors upon which this judgment
is based are (1} the Sowviel desire 1o limit conflict escalation, (2) the
Soviets' own dependence on space systems, and, less importantly,
i3) the current US efforts to develop an antisstellite system. In a
conflict between US and Soviet forces, the likelihood of Soviet attermpts
ta destray US satellites using spaceborne means would rise as the
conflict escalated. The likelihood of such interference would probably
bar moderate as long as the Soviets” obiectives in o US-Soviet conflict
were limited and they believed they could contain the scope and
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intensity of the fighting. We believe there is a high likelihood that the
Soviets would use spaceborne antisatellite systemns in a NATO-Warsaw
Pact armed conflict. The likelihood of such use would be very high if

that general nuclear war was imminent.

the Soviets perceived
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DISCUSSION

I. OVERVIEW OF SOVIET SPACE PROGRAM

1. Jdn this section we presenl an overview of the
Soviet space effort from 1957 to present, dddresing its
svolution, its scope and ragiitude, and its organiza-
tion and management. Sulsequent sections diseuss the
specific capabilities of Soviet space hardware and the
ways in which these systems serve the Soviet military
during peacetime, 25 well as during periods of crisis
and conflict. A separate section loeses on the Soviets'
ability to use their own space systems to negate those
ol wther nations.

2 In this section comparisons with US spece effores
are included where they can serve as useful bench-
marks for understanding Soviet capabilities or philos-
ophy. These comparisons should not be interpreted as
technical amessments showing Soviet stellite systoms
lo be superior or inferior to US satellite systems. The
space programs of the United States and the USSE
have evolved In response to their perceived national
needs, which are, in many cases, quite different. Far
cxample:

~ U5 intelligence collection requirements resulted

in satelfite systems to coll m-
munications signals. The Soviets have no similar
systems.

— Soviet military requirements resulied in an or-
bital interceptor for engaging satellites of other
fations, radar support satellites for calibraling
ABM radars, and radar and ELINT oesan recan-
naissanece satellites for trarsmitting targeting data
in real time to selected naval combatants

— Although some US and Soviet satellite systems
are of the same type (photographic and ELINT
collection satellites, for examplel, Lhey wers not
necessarily designed in cesponse to the same
requirements. Thersfore, while a specific Soviat
sateflite system may appear inferior o a similas
US =atellite system, it may fully satisfy Soviet
recgirements.

I
Feg—Sooret—

Evalution of the Soviet Progrom

3. The early years of the Soviet space program wears
deminated by heavily publicized space flights with
limited scientific objsctives. The early scientific and
manned misions in low Earth orhit, a5 well a5 the
lunar and planetary missions, relied on space boosters
derived from ballistic missiles This general appeoach
provided & series of space “firsts” that made headlines,
had a fair probability of success, and were not overly
expensive. The elear intent was to enbance the image
of the Soviet Union as a technical, scientific, and
mililary power,

4. In the mid-1960s, the Soviels began to broaden
the objsetives of their space program by lawnching
newer serics of satellites with peactical military and
economic applications. While those directed toward
meteosology and civil eommenications received same
publicity, others such as those for phetographic and

ELINT recontaissance, radar calibration, covert com.-

municalions, navigation, gecdesy, and satellite inter-
ception were masqueraded as part of 8 continuing
program of seientific research,

8. To move beyond their easlier publicized sue-
cesses in space, the Soviets began in the late 1960 to
test larger and more complex space boosters and
spacecraft, They encountered serious setbacks [n thess
programs and did not meve forward as they had
expected, Their failure to develap a large booster far
manned [unar missions, coupled with the US lead in
the Apolls Project, led the Soviets to redirect Lhe
emphasis of their man-in-space program to Earthe
orhiting space stations

B, Since the early 19705, the Soviets have concen-
trated their effort on spaee systems for military sup-
port. They improved the capability of their ELINT
and photoreconnaissanes satelliles, developed radar
and launch detection satellites, and developed 1 geo-
synchronows commiinications satellite nedwork, A1 the
same lime, they have sought to maintain the image of
Sovie! prowess in space by heavily publicizing the
misions of the Salyut space stations.
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7. Figute ! summarizes the proliferstion of Soviet
spacecrall types discussed in the preceding para-
graphi. This laege array of spacecraft has been dovel-
oped through o building Mock approsch which em.
phasizes an ecvolutionary design philosophy, In this
approach, the Soviets have developed soveral basic
spacecrafl designs and, ever time, have incorporated
new misions amd improved capabilities into them.
Diespite somwe setbacks during developmental [ight
tests, their general approach of retaining both old and
new systems has resulted in 2 large number of differ.
cnt satellite fypes.

8. During the early 1960s the Soviets substantially
increased the level of effort devoted to space system
design and development. As a result they introdused
many mew space systemns in the mid-to-late 1960s
Since then, they have maintained a fairly constant
leve] of spacecraft design and development. Clesirly,
they remain committed to o diverse program to serve
varivns military and civil programs

Scope and Mognitude of Soviet Pragram

% After the launching of Sputaik in 1957, the
arnber of successful spaes launches conducted anno-
ally by the Soviet Union steadily increased, reaching a
maxirmum of 95 in 1977, In 1967, the Soviet launch
rate surpassed that of the US program for the First time
stnce the initial year of 1957, And for the past 10 years
the Soviet launeh rate has been three to four times thal
of the United States The annusl laanch eates for the
US5E and the United States are shown in figure 2.

100 In tarms of the total paylesd weight te ocbit, the
Soviets currently orbit about 10 times the US total,
each year {about 300000 kilograms for the USSR
versus JL000 kg Tor the United States). While the
Sovicts aunually deploy a considerably larger number
of payloads and maore total weight in orhit, the United
States places a greater proporlion of its payloads inlo
higher orbit. Thus, if all launches for both countries
are converted into an equivalent weight defivered to a
185-kilemeter circular arbit, the ratio would be 4 1o |
in fovor of the Soviets.

i1, While the annual sumber of laenches and
amount of payvload weight to orbit glve some messure
of the gross magnitude of the Soviel program, perhans
a more usebul parameter s the number of active
satellites, as shown in lable 1. The number generally
operational is abou! equal 1o the annual lunch rate,

Table 1

Categories and Numbers of Soviet
_Sale[li_tz: Usually ﬂp_araliuna_]

Mumlwer
Sstellile Cabegory Lhamally Operatioms!
Launch detecteon . e 13
ELINT sevonnaisance B . &10
ELINT nosan reconsuivance . Looha
Naclar neean secopmaisance R e DR
Maval sapgart o . . — B-11
Trradetic . . - 13
Manned/ msnivid-related . 13
Meteoralogical . o . &[0
Commumications R e . 37-46
Radar suppoee o . - 2.4
Oebsial isterceptor . R . -1
Target vehicle . . . . . 01
Fhatorecansaisanoe . 1-d
Seientif . . . 4-10
Tadal . . . To1lE
Subsieasls:  Military i . 4675
Hlilicary,/ Civil - . 27
CivilfSckentilic o A1
SRERET

This is because many lsunches are for short-lived
phedoreconnzissance missions, and Fow Soviet satellites

have lifetimes exceeding 18 months. The United States .

makes much more use of geostationary orbits, a prac-
tice that requires fewer satellites for continuous cover-
age of large areas. Even with fewer annual launches
than the Soviets, the United States asually has ahout
LK) satellites in operation. It maintains abowt the same
number of satellites in operation as the Soviets because
the US satellites have much longer operational life-
times. requiring fewer “replenishment™ launehes

12, Clear distinetions belween Soviet military and
civil space programs are not always passible beoause
some systems perferm both military and noamilitary
functions, as shown by the spacecralt calegorics in
ligure 5. For example, although the seiemtific Salyui
space station program is primarily eivil, the Soviets
have conducted seme experiments on board the Salyut
that have smportant military, as well as civilian,
applications. Figure 4 illustrates Soviel space launelss
since 1957 for each of these categories It shows tha
the space peogrims serving only the militaey are by far
the mosl active, useally accounting for shoul 70
percent of the launches each vear. 11 abio shows that
the dual military/eivil programs bave grown signifi-
cunily sinee the early 1960s and aceount for acound 15
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Frolifecation of Saviet Space Systems, 1957-79
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Figure 2
Mumber of Successiul US and Soviet

Space Ladvnches, 195779
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percent of the anmual total, The purely scientific
systems account for bess than 15 percent. By compari-
zon, the approximately 100 eperational US systerns are
about 50 percent civil and 50 percent military or
military support. The latter category includes intelli-
gence collection systems, which aceount for 25 percent
of the US total

1%, To support their large number of operational
sabellites, the Soviets have deploved an extensive net-
work of ground stations, all within the USSK. The
growth of this network has corresponded with the
growth in numbers and types of spacecrafl, and
combinues even today. The expanse of the Soviet Union
permits ground stations within the country—shown in
figure 5—to have a large amount of access lime lo
Soviet satellives. However, the Soviets have still found
il mecessary to supplement this network with a fleet of
space support ships for supporting space events (such
a5 deorbit or orbdtal injections), and six smaller instro-
mentation ships for support of space launches,

14, The United States has nearly an equal nember
of fncilities, for telemetry, tracking, and eommand, It
coes not ;cguln.rl]r wse ships to supporl missions, but
hos placed ground stations on foreign tercitory world-
wide, The US stations are independent and support
specific space missions (those of the Defense Depart-
ment or MASA, or intelligence, or domestic communi-
calions satellites). For the most parl, the Soviet stations
form a unified network under the guidance of a single
central authority, providing them considerable flexi-
hilily in ﬁh‘nm:nd and control of lhei:r spare fysiems,

Spoce Lounch Vehicles

15. The Soviet space program, like its US counter-
part, has relied heavily on the wse of baliistic missiles
a3 space launch vehicles (SLVs), The Soviet family of
SL¥s includes vehicles based on the 55-5 intermediate-
range balfistic missile and the S5-6 and 55.9 intercon-
tinental ballistic missiles (see figure 6). By using these
proven missile systems along with a series of upper
stages, the Soviets have greatly simplified SLY
development,

16, In mid-1965, the Soviets began flight-testing a
large new two-stage space booster comparable to the
US Satwrm IB in size and to the US Titan IIC in

function. By 1868, they had suecessfully developed —

three-stage (SL-13) and four-stage [SL-12) versions of
this 'bgqﬂef,_ which they refer 1o as the “Proton,” The
Proton-based SLVs represent the only launch vehicles
succesfully developed by the Soviets strictly for use as
SLVs

17. Nearly concurrent with development of the
Proton, the Soviets were busy tryving to develop an
even bigger booster. This wehicle, which was compara-
ble te the US Satuen V in size (but not in per-
formance},

]ha.d am estimated
lift eapability on the order of 100,000 kg to near-Earth
orbit and about 35000 ke for lunar return missions.
The Soviets made three attemnpts during the period
1965-T2 to test-fly this booster, which was intended for
manned luner mismions, All theee attempts ended in
failure, and the program was apparently canceled in
1974, We believe the Soviets are currently developing
g family of new large space boosters that will use
many of the launch and suppoert facilities originally
constructed for The new vehicles probably
will be about the same size Abut some

wariants could have a greater lift capability due to




Figure 3.
Soviet Spacecraft Calegories
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advances in design and propulson. The most signili-
cant advance will be in the use of high-energy {liquid
hydrogen) upper stages, which could allow the Soviets
o place 150000 kg info low Ewrth erbit. In addition o
these large boosters, the Soviets are developing a
smaller SLY with a liquid hydrogen upper stage that
will probably have o paylond capability of 14,000 ke
1o bow Farth arbit.

18 We boliove the Soviets will continua the use of
expendable SLVs for the next decade. They are
refurbishing older launch sites and building new one,
And they are increasing the production rate of their
SL-127 18 5LVs, as well as preparing to introduce new,
expendable SLVs. The new large space boosters that
will emter fligght test al Tyaratam in thie moid- 19805 will

prabably be used in the late 19805 to launch very large
space stations and heavy lunar and planetary space-
craft, and could be wed for ecbital tests of a reusable
space tramsporfation system comparahble in size and
weight to the US space shuttle orbiter,

Soviet Space Hordware Costs

19, Figure 7 depicts Soviet inwvestment in space
hardware for both military and civil /scientiflic oro-
grams for the periad 1960-79. The dollar cost estimates
shiown in figure 7 represent what it weasld cost in the
Unitesd States to duglicate the Soviet programs, using
US cost Tactors and pay cates. Costs aze exprcs:x:-:[ in
1978 dollars. This hardware cogt sstimate excludes
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research and development, administration, trucking
apd datn acguisition, and the construction of snew
focilities. The absalule values shown for anmual ex-
penditures contain large uncertainties and should be
regarded as approximations. We have more confi-
dence in the validity of the trends depicted and in the
relative costs of military and civil space hardware than
we do in the absolule values for annoal coss,

20, In the past six vears Soviet investment in space
hardware is estimated to have cost the equivalenl of
£5-T billion per year. Despile the laroe number of
military spucecralt lsunched each vear, the hardware
costs of most of these misions is incrementally much
smaller than that of most civil missions. In eur deriva
tion of the annual spending for spece hardware, we
hawe allocated the cost of spacecraflt havimg both
military and civil missions according to our judzment
of the proportion of the program deveted Lo each
migssog, On this basis the annos] cost of eivilk and
military programs ducing the last twe decades has
ey abouwt the same. Io the late 19805 the high

expenditures on lunar efforts drove civil costs abave
military costs. In the mid- 19705 the largs expenditures
on new military programs, principally manned mili-
tary space stations, caused military cosls to exceed civil
eapenditures. The rise in civilfscientific costs in the
last few years is altributed to the deployment of mare
comples geosynchronows satellites for eivil communi-
cations and the initiotion of the Salyul-8 seientific
manned spaee station program.

21 During the past six years the Soviel manned
space elfort, which has military as well as civil and
scientific purposes, hos been the single most costly
program, accounting for 13 to 20 percent of tetal spoce
hardware costs. The cumulative costs through 1979 of
the Salyut-G emigson alone—econsisting of the space
station, 10 Soyuz forry spacecraft, seven Progress
resupply vehicles, one Sovue-T, and 19 launch we
hicles—reached almost 32 billion. During this period,
expenditures for mifitary programs hawe accounted [or
soemewhat more than 3 peccent of total Soviet mititary
PrC s el -




Figure &

Soviet Space Launch Vehicles, Payloads, and Launch Sites
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Figure 7
Soviet Space Hardware Costs
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Monogement and Orgonization of Soviet
Spoce Progrom

22 Broad pational space policies and goals are
established by the Politbure, which also has the wlti.
mate decisionmaking autharity for space isues and
pelicy. A key figure in the decisionmaking apparatus is
the party seoretary for defense affairs, This “seper.
manager” has responsibility to monitor all matters
related to the development of military weapons and
space systems. The position carries sreat authority,
including command over resources of all party and
governmen! organizations deveted to military and
chvil space research, develepment, and production.

&5, The second critical level of the decisionmaking
hierarchy consists ol the governmental organizstions
under the Council of Ministers Figure 5 depicts the
management organization at this level respansible lor
both military amd civil space programs. The Mili-
lary-Tndustriol Commission {(VPE) oversees mapor de-
velopment programs, enforees deadlines, and arbi.
trates programerelaled controversies, The Academy of
Serenees probably exercises contral over the basie
research aspects of the Soviel space program, The
hcadtm-r-'s Ingtelule ol Space Reearch [IKI] directs

RO

the development of protetype space inslrumentation
and assisle the nppropriate minkstres in determining
the best allocation of asests for making the hasdware.,

24, The Ministey of Defemrss (MOD) moniters the
quality of malesials and components manufactured at
all Tacilities.

]

25 The Ministry of General Machine Buibding
{MOM) hns assigned the responsibility of designing
new civil and emilitasy gpace swsterns and improving
older systems within five of 13 major design hureaus,
Each of these design bureaus is functionally equivalent
toa US aermpace corporation. Their task is to translate
feasibility studies from the scientific community and
requirements from the military into operable spape
systems. To complete this task, design bureaus perform
conceptual designs, fabricate mockups and prototypes,
and eonduet gverall systems integration. In table 2, we
hawe identified the ::nr:i:nﬂipﬂl customers For Sowict
space systems and the design bureaus which we
believe weare responsible for developing the systems.

265, The productsan of space systems appears to be
conducted under the supervision of design bureass,
but at plants not necessarily subardinate to them. Pilot
plants, often colocated with 4 design bureau, may
actuzlly produce all of thoese spacecrafl which are
expended in limited guantities In the case of fre-
quently launched SLVs and spacecraft types, serias
production muy occur at independent plants. In the
latter case, howewer, we believe that the design ba.
reaus have represenlatives gt the pla.nls 1o e=nsure that
perlormance standards are met, conduet quality con-
trol measures, and suggest wavs to improve produclion
efficiency.

27 Dwring the 23 years of their space program,
there has been no significant change in the Sowiets'
highly standsrdized development process. This proc-
ese, which is stmilir {or missile and space systems,
typically eovers a ik 10 15-vear lime span. Onee the
deciston 5 made to proceed with development of a
new technically complex spage system, an estimated
seven bo 10 wears i reguired to complate the design.

=t




Figure §

Management and Organization of Soviet Space Program
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engineering, and manufacturing phases of develop-
ment bBefore flight-testing of a prolotype. Many of
their more recent spacesrafl programs have reguired
excessive Lime o correct major problems that become
spparent in the [light test phase, which normally lasts
twa o four yesrs, Figure 9 depicts the bypdcal time
lime for deveilli:rm:nt f a Sowviet space syslem if mo
major difficulties are sncountered.

24 The Soviet method for developing space systems
has several ndvantages, os well as dis.-a.dv:mtugm. wihieEn
1'-:rmg1urr:d willi the meethods wsed in the United States.
Fecanse Soviel design bureaus are highly spectalized
and form a permanent part of the bureaueratic estal-
lishment, Tunding and employment levels nee more
stable and nol .'\.1||::-i|1|'l 1 the [re-::m-nl :|isruminns

wlerenl in a competilive conlracling environment.
This fairly static space management process oporates
in o comples manner, however, and does nok appear (o
have a central coordinating ageney. Central direction
is apparently atlempled through various coordinating
devices that i the United States have been c\cnjralimd
within NASA or the Department of Defense The
systemn 15 nod adaptive, and it lacks the ability to
recopnize and selve comples problems in a shorl time
However, Soviet missile and space system develop
ment practices have lostered the growth of powerlul
individuals who olten operate outside the standard
channely of Saviet managemen! o solve pr\c:-]:lh_-n'ls_
which arise wilhin their progeams. This hos helped the
Soviet space effar overcome some of its shorteomings

i
i
'l







Figure 9

Stages in Typical Development Program for Soviet Space Systems
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II. CURREMNT AMND PROSPECTIVE MILITARY
SUPPORT SPACE SYSTEMS

9. In this section, we address the copabilities and
limitations of current Sovie military suppart space
syalemns. We make near-term projections based on
some direct evidence, on trends in Soviet spacecraft
development, 2nd on identified deficiencies in current
wstems. We make longer term projections based on
our views of the Soviets” pereeived needs, their techno-
logical state of the art, and our knowbedge of thel
development cyele.

0. While we believe that ewr current knowledge of
the technical eharacteristios, performance, and uses of
most current Soviet satellite systems is adequate, two
Factors limit our enderstanding of these systems First,
the large number of Soviet space systems operational
#rd under development has losced 15 to be selective in
the allocation of our collection, processing, wnd ana-
Iytie resources. Secomn

C

1“’& helisve they
will continue wiing such informatidn-denial tech nicpueems
and  will probably expand their uI.E

3

Unranned Phatorecannaissance,/ Imaging
Satellite Systems

3L Photographic reconnaissance is by far the most
active Sovietl space program in terms of launch fre-
auescy. Absut one-thisd of all Sowiet spacecraft
launched each wear have photoreconnaissance mis-
sions. Figure 10 shows the launels and recovery actjy-
ity over the past Four vears of thoze Soviet photorecan-
maisgance salellites having a primary  mission of
intelligence collection. The high launch rate has heen
dictated by an spparent operational requirement bin

22
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Figure 10
Soviel Photoreconnaissance Satellite Activity, 197679
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ohtain nearly continuous phatographic coverage using
space syslems that are technically limited, The Soviets'
photographic satellites use space vehicles ariginally
designed a3 manned spacecraft and are too heavy ta be
placed into sun-synchronous orbits by the booster
currently used. Also, most of these satellites are battery
vowered and thus have limited lifefimes. Az a result
the Soviets have opted for short-duration missions in
oebits where lighting conditions remain Favorable far
anly lmited periods of time. Further, their film
technology has restricted the tota) capacity of their
sateflites. We believe these technical Emitations led to
a ehoice of 13 days for the maiority of their missions,
Ower the last six veaes the Soviets developed a photore-
comnaiszance satellit

enabling them to sieeteh some missions to
44 days. Orbital maneuvers allowed for maintenance
ol favorable lighting conditions. The Savicts have 6o
system with timeliness comparable to the KH-11
which is continually in orbit and tramsmits imager
in near-real time,

32, To gain more timely data, the Soviets have an
oocasion launched several photoreconnaissance satel-
lites in a short period of time. For example, during the
1973 Middle East war, they launched seven phote-
reconnaissance salellites in 24 days and deerbited swos
of them about six days after launch. Multiple launches
within short periods are passible with a limited nom-
ber of launch pads because the Soviets have developed
systems with short on-pad stay times. The Saviets fuel
the spasecraft, mate it to the booster in & horizontal
pasition, and perform all of their subsysterns eheckout
in checkoul buildings located near theie kaunch sites,
{Although the United States also employs a limited
number of launch pads, afl of thete time-consuming
mating and checkout functions are performed while
the booster is erccted vertically on the launch pad.}
The mated booster and spacecral? are then taken to
the: launch site and erected: the booster i fueled: and
the vehicle is lnunched in as short a tme a5 Four hours
after leaving the checkout building In 1965, the
Soviels demonstrated 5 minimum time of two days
Letween successive launches [rom the same launch
pad.

33 Table 3 lists the Soviet pletereconnalssames
satellite system types and therr most important capabi-
lities. The estirmated best resolution of the baest Soviet
system is 12 inchﬁ[

‘The second-generation, high-resolution
systemn i3 the first to make operational use of film-
return capsules and solar panels to incresse mission
duration. Altermatively, with this system the Soviets
can increase the timeliness of the data by deorbiting
capsules early without having to launch a new photo-
reconnaissance satellite.

3. The annual number of launches of these syslems
has remained relatively constant for several vears. In
1978, however, the launch mix of systems changed
significantly {see figure 10); this change is probably a
harbinger of future activity, Two of the the Soviels'
newest ploloreconnaissance systems, the mediem-
resolution and the second.generation high-resolution,

appear to be fully operational. This has given the

Soviels greater flexibility in their photoreesnnaissance
program.

A3 It appears that the Soviets have phased out the
use of the low-resolution switem for search missions,
supplanting it with the medium-resolution system. By
doing this, they have saerificed the large amonnt of
ares coverage the low-resolution system normaily pro-
vided, The Soviets could counteract this Boss by
launching large numbers (more than 20) of medium-
resolution systems cach vear, which is unfikely, It is
more likely that they will supplement the medium-
resolution coverage with data obtained From bow-reso-
lution Earth-resources missions and space stations
{when availzhle).

36 For spotting missions, the Smedets have bagun to
rely more on the second-generation higl-resslution
system, cutting in half the number of fiest-peneration
high-resoluticn systems launched annually.

] However, the
Soviats lose little IF any area coverage Wwith the appas-
enl now miz. and gain in the amoent of higher
resclution phetogeaphy

7. We expect the Soviets to continue uwsing some
tnix of these current satellite systems, with the possible
exception of the low-resolulion system, for the next
several years. Evolulicnary improvement in phota-
graphic quality is expected b conlinue. They may
introduee film-return capsules on other photo sysiems




to further increase mission lifetimes However, we
expect them to maintain their ability to orbit short-
duration missions quickly,

38, Additionally, we beliove the Soviets perceive
the many advantages of g noar-real-time  imaging
satellite system like the US KH-11. Such 4 system kn
sun-synchronous oebit would provide them mirch
greater responsiveness to changing collection require-
ments (such as during erisis), and could eliminate the
need for the costly, frequent launches of their current
Eilm-return systenss, We belipwe they will huve the
necessary eritical technology—large arravs of eloctra-
oplic sensors or charge coupled devices—for & near-
real-time imaging swstermn, as well as that required for
data-relay zatellitos, by the carly 1980 Although we
have no evidenee of Soviet intentions te develop such =
item, we believe that it is highty likely they will
elect 4o procecd with system develosment, 1T ihe
decision has alveady been made, the first arhital Hight
et could oceur in the late 19805 o early 1960s,

39, Asan interim measure to acquire imagery more
rapidly, the Soviets may wse a phategraphic satellite
system equipped to develop film on board aulomati-
cally and transmit imagery data to 2 ground station

If such an interim systermn proves effective,
development of a rezl-time imaging swstem may be
delayed,

40, A radar-imaging sviterm could gugment the
USSR's photoreconnuissance satellite systems by obe
laining images in all types of weather and lighting
conditions. The critical technology for sich a system &
specialized signal and dats processing, which we be-
lieve the Soviets could have in the sarly-to-middle
19805, Solely on the besis of our view of Soviet
perevived needs, we believe that there i@ about an
even chance the Soviets will decide to develop such a
system. IF they da so, an orhital flight tesl i not
expected Before the 19905




ELINT Reconnoissance

41. The Soviets' program to collect ELINT began
eoncurrently with thelr photoreconnaissance program.
The first ELINT collection was from the second Soviet
low-resolution photoreconnalssance satellite, which
was launched in IEE&E

q:;r:ppﬁin the
Soviets hawe phased out the “pimgy " ELINT

package on the low-resslution photo misskons,

42 The Soviets have two operationa] sstellite-borne
ELINT recomnaizsance systems that apparently have
been designed to collect data of sufficient quality to
identify land- and seo-based radar types and, in some
cates, to locale radar emitters. Another system, de
signed for ELINT ocean recomnaissance, has boen
under flight test developrnent since 1974 and may be
nearing an operalional st“:t

__3'1"]};: Soviet systems were appar-
ently designed to specilications that emphasized cov-
erage of US sea-based radar systems, and to use the
data primarily for the purpose of locating ships.

43, The Sovicts have made evolutionary impeove-
ments to their salellite ELINT systemns over the wears
Their third generstion system, introduced in 1970,
was the first to have an integral direction-finding
capability. It also has improvements over the second-
generation system

]

44, In fate 1974, the Soviels launched their fiest
ELINT ocean reconnaissance satellite (EQRSAT). This
system has the capability to provide targeting data in
real time to Soviet naval combatants, os well a3 to dore
for later Lransmission o Ma:.s:c-:lw_E

J
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d5. AY leagl 10 Soviet naval combatants are eurcent-
Iy configured to recelve the EORSAT data. Major
limitations of the EORSAT system include the
follorwing:

— Ships using emision contral eould go undetected.

— The time between accesses to ooean arens near
the equater is excessive (measured in days).

— Demaonstrated satellite lifetime is short {one to
five months) relative to other ELINT eollection
satellites.

46, We belicve the Soviets will continue using their

third-generation ELINT satellite and the EORSAT far
the mext several years,

}Ilnnmm-
ments in the USSR EORSAT progeam will probably
include use of multiple satellites to improve access
lirme, more Soviet naval comhbatants fitted 10 ceceive
the data directly, and a greatly increased lifetime.

47, Additionally, the Soviets may perceive the ad-
vantages of ELINT-collection satellites designed for
operation in geosynchronoas or semisvochronous er-
bits. Advantsges of high-altitude satellite enflectors,

include

alipaous nocess to areas of high Inteeest E

]

48 We beliove the Soviets have the necessary lech-
nedogy o develsn a2 high-altitude ELINT collection
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syitem, While we have no direct evidence that they
intend to do so, we note that the Soviet military is
sponsoring work on large spaceborne antennas (the
I0-meter-diameter antenna deployed on Salyut € for
exnmple, was developed under military sponsarship).
Large, high-guin antennas are required on collection
satellites at high altituds to provide the necessarey
sensitivity for the detection of low-power signals radi-
ated from emitters on the Earth's surface. On the basis
of the listed advantages of high-altitude ELIMNT sollec-
tion systems, continued Soviet interest in ELINT
callection by satellites, and military-spomsored devel-
ogenent of suitable antennas, we believe there is a
moderate likelibood the Soviets are developing such a
systern. Assuming they are, we expect that the first
orbital flight test could occur by the mid-1980s. If such
a satellite had the necessary receiver semsitivily, fre-
quency coverage and antenna size, it would have the
capability o intercept telemetry and communications
signals, Because Soviel requirements for such systems
may not be compelling, we believe that the First
arbital flight tests of a system dedicated to telametry
and communications intercept will not cceur before
the late 1980s.

Radaor Raconnaissance

49. The Soviets initiated Hight tests of their radar
ocean reconnaissance satellite (RORSAT) system in
1967, This system uses a surveillance radar to detect
amd locate ships of destrover elass and largar, Tt can be
programed to trangmit the data in real time to selected
naval combatants The Soviet satellites are lavnched
into circular orbits 280 kilometers above the Earth
After mission termination, a segment of the spacecraft
containing a small nuclear reactor for gencrating
electric power i3 separated and commanded into a
higher (300 kilometers) orbit, where it will remain for
SO to 1000 vears, allowing lime [or decay of the
radioactive fuel. The United States has no space-hased
radar systern cormparable to the Soviet ROBSAT.

A0 The ROBSAT is not an imaging system. Radar
return (echol signals are processed only if they are
very strong, as [rom a large ship

C
]

51, Major advantages and eapabilities of the ROR-
SAT system are as follows:

L

The RORSAT system alss has some major limitations,
a5 follows




52, The DONSAT program has experienced mamer-
ous onboard systemn fallures. Table 4 lists all the
BORSAT launches o date anu;II where known, the
cause of Failures. The failures have been due to various
causes, making it diffjcult for the Soviels to correct all
profbilems and produce & relisble system

53 The Soviet RORSAT program suflered o major
setback im January 1978, when a RORSAT, incloding
its melear reaclor, JTRR[‘.? an unintentional reentry,
seattoring radioactive debris in Canada’s Morthwest
Tercitory, The resultant adverse world reaction to the
use of nuclear power sources in space led to delibera.
ligns i the UN ouler space subcormmittees where a
majority of nations supported regulations for the wse of

nuclear power sources, including a ban on their use in
low Earth oebits Despite these reactions, the Saviets
launched the [irst BORSAT sinee the Canadian inci-
dent in April 1980, after a 27 month standdown The
long hiatus was undoubtedly to allow time for peces-
sary techpical modifications but the medificalions
probably do not aceouent for the [ull 27-month peried,
becase the latess ROBSAT appears to have a config-
uration nearly identical to that of previews satellles in
the pregram. A possible factor influencing the Soviet
decision to reszme launches in this presram may have
been the need to obtain better coverage of US naval
activities in the Arablan Sea.

54, This most recent AORSAT launch clearly indi-
cates the Soviets will continue their RORSAT program
despite adverse world reactions te the Canadian inci-
dent. The Soviels must continue the use of the nuclear
reactor in the current RORSAT design since the low
arbit prohibits the effective use of large solar srrays to
satisfy the large and continueous power requirements of
the radar system. Soviet goals for this program probs-
ably include increasing RORSAT lifetime significantly
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bewond the T4 days seen so Far by eliminating system
problems causing premature failures. We estimate that
the quantity of onboard propellants for arbit mainten.
ance is sufficient for mission durations of abowt 150
days [The nuclear reactor power supply would be
good for at least & vear) We expect the RORSAT
program will evolve into new generations of space-
based radar systems. On the basis of ewolutionary
trends in most Soviet space systems and of our esti-
mates of current RORSAT limitations, we believe the
Saviels will, by the late 19%0s, develop an advanced
version of the ROBRSAT that will be able lo operate
under adverse weather conditions and be able to
detect small ships.

35, Data collected by both imaging and advanced
nonimaging space systems will add 1o Soviet knowl-
cdge of the feasibility of datecting surface effects
produced by ships and submerged sub’ms.n'ncsE

The [easibility of
detecting surface effects of submerged submarines
PEImEInS J:III:EIIL-‘ |:|l:|.1:ﬁ|::inm:|.b]¢.

Missile Lounch Detection

56, The Soviets bagan [light lesds of a missle launch
datection sateliite (LD3) system in 1972 The first
phase of the LS program consisted of [ive develop-
mental flights—Ffour inlo semisynehronows orbits and 2
fifth (1975} into a geostationary position over the
South  Atlantic, {:.

MNone of these
hirst phase satellites is currently operational,

57. A new phose of this program, which began in
lake 1975, represents a Soviet effoet to establish am
operational netwark of satellites using the semisyn-
chranous nrl.'r.il.E

3n
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58, The Soviels have been plagued with problems
sinee 1972 in their efforts to establish an sperational
network, By the way of contrast, the United States
has had an eperational network of satellites for early
warning of missile launches for more than 10 years.
The US program uses three satellites designated DSP
{Defense Support Program) in geostationary orhit to
ablain worldwide coverage of ICBM and SLEBM
launches. Figure 12 shows the history of launches in
the second phase of the Soviel LIS program, which
bregan in 1976, Seven of the 12 satellites launched have
broken up in l:t.rl:-iTE

59, The Soviets successfully arbited an LDS in April
1860 and another in June 1980, alter soffering a
failure fo orbil one in February 1930, This activity
may be an indication that the Soviets believe they
have succossfully identified and coreeeted the prob-
lerns that caveesd the breakugs of earlier LIS space-
crafi. The Soviets could establish a network of [ive
satellites in less than one year, which could provide
24-hour eoverage of US ICBM sites A complete
natwork 9[ nine satellites providing some redundant
coverage could he available about hall & vear later,
Becawse we expect continued problems in this pra-
wram, it may be as late as 1983 before 8 network
providing eontinuous coverage of US ICBM fields is
available. Deployment of an LIS network with eover-
age of all current and planned US SLAM and ICEM
launch srens, probably could pot be accomplished
Belore the 1900s




Figure 12 )
Lifetimes of Soviet Launch Detection Satellites
Lannched in Second Phase of the Program
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Manned Militory Spacecraft

G0, Since 1971, Soviet cosmonauts have periodically
occupied two different kinds of Salyet space stations.
Salyuts 2, 3, and 5 were primarily military in nature
and functivned as intelligence collection platforms,
although the Soviets wsed “scientific research™ as a
cover for their mission. Salyuts | and 4 were primarily
for scientilic purposes, as is their current Salyut G, but
all have supported military-related R&TDY programs,
For example, both the military and scientific Salyats
have been used for conducting missile launch detec-
tion experiments, and thess could have some applica-
tion 1o development of future military satellites.

61, Both Salvut programs have gained the Sovisis
some degree of prestige worldwide Tn 1979, they sct a
new  man-in-space endurance record of 175 davs
sboard Salyut 6. (The United States set o manned
endurance record of B4 davs in 1974 aboard the
Skylab space station) Long-lerm operation of Salvut &
has been achieved through use of unmanned Progress
spacecrafl, which are used to resupply the space
station with fuel and other expendables, Cosmonants
are shuttled to and from the space statlon in Soyuz
ferry vehicles

A
T SR

&2, The last military Salvut, which was launched in
June 1976 and intentionally deorbited in August 1877,
carried batl low- and high-resolution camera systems.

:T]'N.‘ space station may 2ls have had a syslem

for transmitting lmagery data directly to a ground
slalian.c

1

63 Use of dala transmission systems would permit
more mely recovery of photegraphic data than is
possible with the Soviet phetorcconnaissance satellite
swstemns currently in wse. The first opportunity to
trapsmit to Mescow using the standard Soviel space

e

i
i
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station orbit would bo about eight hours after o
photographic sesslon over the United States. The firs
such opportunity after coverage of NATO countries
would be about five to 10 minutes after the pictures
were taken. It is doubtful, however, that the film could
b processed For transmission that quickly. The Soviets
would probubly have to wait for the next pass over
Muscow, some 90 minutes later.

64. The role of the cosmonauts in the photographic
activity is not known. Reasonable rofes would include:

— Changing the fiim
== Making minor repairs or sdiustments.

— Determining eloud cover conditions over areas 1o

b photographed.

— Oienting the spuce station 1o eenter targets to be
photographed,

— Accomplishing  preliminary  interpretation  of
phetography

63, The Sowiets’ writings and statements indicals
that they intend to increase the frequency, duration,
and scope of their manned space flights. They contin-
ue o expound on their desice to achiove continuously
manned, Farth-orbiling space stations, We believe
they have demonstrated the necessary technologieal
resquirements for such operations. They have frequent-
Iy stated an intent o dock multiple Salyot space
stations tegether to form o lasger space comples.

]

66, The Soviets have under way & number of
developmental activities thal will affect thelr future
manned military space capabilitics. Swuch activities
have included the following:

== One flight test in 1977 of a new large space

station consisting of a large maneuverable sep-
ment and a smaller recoverable segment, The
total spacacrafl

jwai aligut 7O pereent the size of a
Salyul_space station (hut apparently equal in
mass)

A

segment, [

Each launch {one each vear beginning in 197
wrbited two of these spacecraft, which wepe
recovered after only one or two I'Em[ul:ims.t

B :

— Six flight tests and one manned mission sines
1974 of the new Soyuz T cosmonaut ferry vebi-
cle. This new spacecrafl is designed to carry a7
erew of three, as apposed to two for the present
configuration of the Soyusz

— Four flight tests {one falled) of the mefih?

— Development of a military “space plane.” be-
lieved to be part of a Soviet Alr Force prograem, F
It is a small, delta-wing vehiche incorporating a
lifting-body design for horizontal landings on a

runway.[; seen in
1976 at the Vladimirowks Advanced Weapons
and Hesearch Center, and has besn seen

under the wing of a TU-85
bomber, indicaling that drop lests may have
taken place. The Soviets probably intend to wse
their largest currently operational space launch
vishicle (SLVY, the SL-12/13, 1o orbit this space-
craft. Tf the Soviets use the full capacily of this
SLV their “space plane™ could have o capability
to orbit créws of two to six men,

— Refurbishment of two launeh sites (estimated
completion in 1982) at Tyuratam which pre-
viously were used for the Soviets” largest develop-
mental SLV jDEvElﬁ'pmqnt of this SLV
wai canceled in aboul 1974 after several major
failures during launch attempls, Mearby, the
Hoviels are building a new large launch complesx,
with posibly two launch pads {estimated com-
pletion in mid-196805), which will be serviced by
the same vehicle asembly building that serviees
the alder silr-.-:l__-.

T We believe the four launch pads will all
be wsed for & family of new SLVs designed by
the Clushko design bureay. We note that the
production fecility a1 Kuybyshes, [C

may now
be responsibile for production of the new Clushko
lzuneh vehicles, The new SLYs will have consid-
ezably more lift capability than thal required for
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the new small “space plane.” We believe that
one variant will be capable of lifting o spacecralt
comparable in size and weizht to the US Shuttle
vichicle to near-Earth orbit, A runway, which is
to be at least 4,500 meters long, is abso being built
{estimated completion in early 1980s) near the
new launch complex. The runway orientation
amd size are appropriste for the recovery of
manned, reusable spacocraft

G7 E
j"r'i-":: have no direct evidence on what
specific military or clvilian ohjeclives are to be served
by Lhe=se new manned programs. The projections in the
following paragraphs are based largely on a logical
interpretation of the svailable evidence and trends.

68 The pew space station with the recoverable
segment is probably the smext generstion of military
space station, intended to replace the military Salyut,
We project that:

— The space station will be launched with thres
cosmonauts on board, sequiring that the Soviats
largest current launch vehicle, the SL-12/11, be

rman-rated

— The orhit will n-rnbal::ly hawve a Eligllﬂ:r inclination
o allow pholographic coverage of targets not
accessibile from the current orbits used by Soviet
space stations.

— The current resupply wehicle, Progress, will be
used for resupplying expendables.

v The pew threc-man ferey vehicle may be used
for crew ratation avary Fives or six months

— The station could have a lifetime of several vears.

The recoverable segment could be used in case of
AN CIMEerEeEncy of far final crew recavery, Aller-
matively, the Soviets could send an unmanned
ferry wehicle Tor final ceew recovery, with the
recoverabile segment solely for emergency use,

GO IF wsed in the abogwe IMRNeEr, the spaoe station
could reduce the Soviet need for frequent launches of
unmanned plotoreconnaissance satellites. And il the
space station hai the automatic Tilm-processing and
imagery data transmission system suspected of having
besn on Salvut 5, the imagery would be much mose
timnely (hours rather than daye) than thar provided by
the unmarnned systams -j

33

it probably will carry low. and
high-resolution canteras, and may carry other sen-
sors—to oollect, for example, ELINT and infrared
data.

70, The Soviets have conducted three suceessful
tests in which they orbited two of the recoverable
segments on aach 'IiE]IL In each case they recovered
the spacecraft after one or two orblls, indicating that
their primary interest was in testing its reentry charac-
teritics. We have evidence that they may conduel one
maore such test. We belleve that, after they are satisfied
with the performance of the recoverable segment,
they will orbit and man 2 prototype of the new space
statiom, This could coour as early a5 1950, The mission
will be to check out the space station, cameras and
other sensors, and the recoverable segment. By the
early-to-middle 1980 they could orbit an operational
version of the new space station with three men on
board, operating in the scenario sutlined above.

1. In the carly 1980s, the Soveels could use either
the old Salvut space station or the new space station to
assemble a multisegment space station. Such a station
could be used for & variety of missions: for example,
one space station segment eould sontain a comples of
reconnaissnce seonsors, while a second could serve as a
labsrratory, containing numerous military experimeants
for developing better sensors and other hardware for
unmanned military satellites, The Soviets could alo
conceivably wse such a laboratory for developmental
and Eeasibility testing of small, low-power lasers and of
polnting and tracking subsystemns Such efforts could
lead to space-based defensive and antisatellite weapon
systems in the 19905 and bevond, Use of manned space
stations as platforms for such weapons could provide 2
mission lexibility nat available on unmanned systems
Chapler |V discusses this possibitity in more detail

T2 The Soviel dteflu.-wing "spal:u: planc" i3 probal;l W
a rescarch vehicle that could be developed for military
missiens. Such rmisstons mi;.:]:t inelude reconnatssanca
or sateflite inspection; or the vehicle might serve as a
space weapons platform. The last potential mission is
considered less likely becavse of the estimated limited
:|'_|.'|'.-'|n.ar] c':lp.'||::-i|:it'.r. [t also eould be dcuclo‘p@d into a
crew ferry vehicle to support space station operations
The “space plane” will probably have a eeew of two to
giv men, [t seerns eoughly comparable o, amd may
Frave been motivated in part by, the U% Dyna Sooar
progrram of [O6].65,




e T

3 In examining the scape and magnitude of the
present and projected Soviet space cffort, we see many
reasons for the Soviets to pursue development of a
large reusable space transportation system (RSTS). i
Their motivations would probably include a desice 1o i
eeonomize on space loonches, particolarly in the ares
of large space station censtruclion, manning and re-
supply, as well as the general desire to compete with
the United States for prestige. The Soviels” efforts on
their space plane and the renway at Tyaratam indi- i
cate that they may be in the early sages of an HS5TS
development  program. The much smaller “space
plare” will probably provide them with valuable
sxperience and data for such a development effort. 10
flight tests of this vehicle oocur in the early-to-middle
19805, they could begin development of their RSTS in =
this time frarme and conduct arbital test flights by the

early 5%

Communications Sotelires

Td. The Soviets currently oparate five networks of
commumnication satellite {comsat) systems. Three al
these—Malaiva 1, Molniva 3, and Stabsionar *—use
salellites in high-altitude {semisynchronous and geo-
slationary) orbits. These satelfites wse widebamd ran-
sponder syitems for real-time reception, amplification,
and retransmittal of communication signals. The other
two eomsal systems—which we designate as multiple-
payload communication satalliles (MPCS), and single-
mayload communications satellites (SPOS)—uze low
altitude orbits. These satellites record Soviet communi-
catrang far trzssmitial at o later time {store-dump).

* T Soverets svnoupeed plaes an the sarly 19705 For o pestation
ary eamdat petwork called Siatienar, which & fg we 11 aebical
imnticmn. T ahabe, Five ol 0

i pesilioes loer beep oo wath

Madaga, Ebram arel Cirizont wtellie
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83, Fulure Comsal .":T:.lﬂsm:-E

__'lTh.e Sovicts have an aelive pro-

" wramn for future genstationary comsat systems. They
have stated their intention to esablish, by 1982
| peostationary comsa! networks, which they call Gals,
Yolna, Luch and Luch-P. We do pot know what the
Sovicts will eall the individual satellites thal oceupy
sach network position or how many satellites will
accupy  each pasition. The frequencies (7 CH:z
wplink/8 GHz downlink) to be uwsed in their Gals
network are internationally recognized as the ones to
be wed for military comsats. Satellites in the Gals
network will have global and regional beams. In
addition, the Sovists have indicated that two of thesa
will be equipped with spot beam capabilities dirccted
at repiens in the Morth Atlantic and Nerth Pacific, .
spppesting naval roles. i

84. According to Soviel anpouncements, the Volna
network i to provide commuaication services to civil
airerail and ships beginning in 1980, The Soviets have
indicated that the Volna network is intended to be
galy a national syster and not & competitor of the
Islernational Maritime Satellite System (INMARSAT).
[f the geostalionary Volna network is also applied o
VIP and military aiveraft and naval ships, it could
provide greater versatility and reliability than the
Slatsionar and Molniva networks now being used in o i
linzited. rale for these purposes. i

85 Although, necording to the Soviets, bath Luech
and Luch-F networks are planned for operation in
1881, each appears to have a dilferent mission plan.
The Luch network is apparcatly intended as an
international telecommeinications system. The Lach-P
petwork on the other hand appears intended for
povernment services

A, The Soviets are currently five wears behind
thesir announced schedule with their Statsionar net
wark, and we soee litte likelihood of their reaching
their planned operational dates for their Gals, Vaelna,
Luch, and Luch-F comsat netwarks, The completed
netwarks of these systems probably will be available
by the mid-1980s. As these systems become available,
we expect the Molniva 3 system and, eventually, sxme
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of the current satellites in the Statsonar network to be
pliased out. The Soviets are eapected to retain the
Malniva | systern because of the large investment in
related ground communications equipment,

87. By the late 19805, the Soviets will have the
necessary technologies to develop advanced COMmmni-
‘catinn satellites, which will be shle to achieve data
rates of “gigabits” (billions of bits of information) per
secomd. Sueh satellites will require use of wide bapd-
widths and high frequencies, and will allow greater
user access, highly directional beams, less congestion of
the currently used frequency spectrum, and more
effective use of spread spectrum signals having low
probability of intercept and antiam protection. These
advanced systems will not he operationally availahle
before the 19905, Table 5 summarizes the current and
prospective Soviet comsat systems

Mavigation Satallites

85, The Soviets bogan the development af their
MNAVSAT systems in the mid- 19605 in arder 1o provide
their naval forees with accurate and timely navigalion
signals. Their lirst-generation system

A was recently

phased out of service. The Sovieks now appear to be
relying on their second- and third-generation systems,
which were introduced iy late 1974 and -late 1978,
respectively, These two systems wse a better Earth

mndﬂl,E_
3

89, The second-generation system, which consists of
six satellites in near-Earth orhlu,l:

In 1978 the Soviets announced that a satellite jn tg
third-generation svstem {four satellites in near-Earth
orbit) had the purpose of providing navigation suppart
b thelr maritiene and fishing fleet, Al af the satellites
ine this network appear identical. [

J

Table 5

Current and Prospective Soviet Comsat Svslems

Ma of
Satellizes
Exiellite in
Matwork Metwark Dirhit
" Cirrens
Malniva 1 [ Semsynchronms
bodniya 3 i Semisyachoomos
Sistsionar 11 Ceoiynchronous
MBPCS 1524 L500-km eircular
L0 ki3 B0-km ciscular
Futiers:
Caly 4 Ceniynchronas
Wilna T Ceasvnchronom
Lauch 4 Creoayncheomous
Lisgh-P {= Censynchronous

* Thirse fipares eeflevt the nuenber of el ationasy whital positions as indicated
IR (Intereational Frequeny Registratian Doardh, We do mal know
veed Currently five of the 11 orhital positiost in the Slatsionar

im Soviet filings with the
heree maens: satellives will sctmally be

metworl are aocwpied ]

GRS
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90, We beliave the Soviets will continuously main-
tain their established networks of naval suppoert satel-
lites with replacement satellites as required. Ewvolu-
tisnary improvements to the satellite systems are
expactad,

91, Wa also believe thers is 3 moderate chanee that
the Soviets will elect to develop an advanced naviga-
tiom gystem similar to the US Clobal Positioning
System (GPS), which will be continuously available far
precison navigation by highly mobile air, ground, and
se-based platforms. The Soviets could elect to incor-
porate the necesary GPSdype subsystems on their
existing high-altitude space systoms such 23 Molniys or
a future geosynchronows system such as Volna. They
could probably have an eperational system available in
the late 1980w

Rodar Support

92 The Soviets have been using radar support
sateflites (RADSATs) since the esrly 1950: to calibrate
their ABM engagement radars, which we call Try
Adds, at the Sary Shagan Missile Test Center and at
Maoscow, [n 1974 the Soviets began launching BAD-

5ATs which had been ::il_yed to support rosearch

and development activiti

s

94, We belisve the Soviets will continue wsing
RADSAT: to calibrate their ABM radars.

Gueodatic Satellites

A5, In I96E, the Soviets bepan ]:!u:ru:'hing_ enodetic
satellites to detarmine locations on the Earth's surfacs
precisely, The tracking data can abso be used 1o
construct geavitational medals which inclede variances
in specilic mne:.f

I The Soviets may
have also equipped these satellites™with laser ecorner
reflectors (as they did on Salyut 4), which could result
in errocs as small o5 ples/mines 1 meter. The Soviets
may evenlually add laser reflectors to some of their
other satellite systems; thiz could eliminate the need
for a separate geodetic program,

Meteoralogical Sateliites

06, Soviet “Meteor™ satellites are used to collect, an
a glabal hasts, infermation required by meteorologists
to describe and forecast weather, The Soviets keep six
to 10 of these spaceeraft active in orbit durlng a given

* year to serve general mational as well as military

purpases. On a daily basis, three to five satellites are
normally sctive.

]

97, The Sovicts have announced that it is their
Intention to develop a thres-tier meteorological satel-
lite system consisting of & low-altitude manned space
station, a medium-altitude satallite system [the current
Meleor series), and @ system of geostationary satellites.
It is clear the Soviets are actively pursuing their
mansed progeam and develoging sensers approprinte
for eollecting meteorological date. They are also pur-
suing development of a geostationary metesrological
satellite called the Geostationary Operational Metearo-
logical Satellite. The launch of this system, originally
scheduled for [978 in suppost of the Clobal Atmos-
pheric Rescarch Program, has been delayed because of
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technical problems with the satellite—it is reportedly
seheduled for launch in 1980

. CURRENMT AND PROSPECTIVE USES OF
SPACE SYSTEMS FOR INTELUGENCE
AND MILITARY SUPPORT

08 In this section we eonsider the wavs in which
Sovied space svstems contribute to military prepara-
tions dusing peacetime and to national decisionmaking
and to the conduct of military operations during
periods of crises and conflicts.

o0, We have not asesged the contributions of Soviet
space systems during conflicts involving nuelear strikes
within the Soviet Umnion. All of the Sowie! space
systems rely on unhardened ground-based facilities {or
launching additional satellites, tracking and conteol-
ling satellites, and for receiving data from, or com-
municating through, satellites. Nuelear strikes on the
Soviet Unlon could destroy these ground facilities,
rendering vietually sll of the satellites useless.

100, It is possible that the Soviets could eentinue to
make use of their communications satellites for a short
period alter their ground-based contral sites had been
destroyed. Some of these mtellites could prakally
remain viable for several days or even weeks in the
absence of command sites to monitor them and could
lse used by the large number of transportable satellite
eommiunications terminals the Soviets have deployed
in recent years Although unhardened, the terminals
have some degree of survivability due to their
maobility.

101, Table 6 lists the functions to which Soviet
space systerns would contribute in peacelime, crisis,
and conllict. 1L summarizes the overall capability of
Soviet space systems and the degres of Soviet depend-
ence on them for each function, We emphasize that
the rankings of capability reflect our assessments of
Soviet space systems only and not the total Soviet
capability to perform 8 particular function. In assess-
ing the Soviets’ “dependence’ an their space syslems,
prinary considerstion was given to the availability of
nonspace substitutes for the Fusction performed.
Three categories of dependence—high, moderate, and
low—were used in the assesments. An assessment of
high dependence was made when a system per formed
a Function far which there was no practical or sstisfac-
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lory substitute. When a substitute was available bt
was not as convenient or did not perform the function
as well, the dependence was rated as moderale, Rank-
ings of low dependence were wad when the available
suhstitutes were at least equally practical or adequate.

Assessing Tudiint;[ Choracteristics,
Performance of Weapons

102, Analysis of the technical characteristics and
performance of weapon systems is primarily a peace-
time function since it s penorally a long-tetm effort.
In general, the USSR has not emphasized development
of stellite collection systems for the purpose af por-
forming detailed weapon system :m:nents.lfﬂ

Only their military Szlyut space
station and second-generation high-resolution photeo-
reconnaissance satellites have cameras with retolutions
pcdequete to contribute to detaibed analysis of weapon

systerna. But they have not flown a military space

satlon since Salvat 5, which was deorbited in Auwgust

i/ I j
108

In deciding on fulure space
progeams the Soviets -will almost certainly have to
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Table &

Capabilities of Soviet &E&s!cuns and Soviet Dependence on Them

Peacet ione Crlsls and Limdted Conllict
Functions Supported by Spave Sysems 1580 155 19809 1050
Dletsibed techmical intellipenoe
aralyii . Capabiliny Paar Foor-Fair Poor Poae-Fair
Dependence * Lo Lew Law Law
Culibeating radars .. .o Capability Excellent Expelflent Escellent Excellent
Dependenoe Hizh High High High
MMon#oring compliznce wl.!llz
Irealies . Capability Fair Fair-Good Fair Falbr-Coosd
Dregrendee Low-Moderate Law-kaderat Law-hoderate Low-Modarale
Mapping, chasting, geodesy .. ... Capability Encallemt Esgellent Excallant Excellznt
High High High High
CHiserving and forecasting weather
eomlBRONE Capabélity Good-Encelient Exeellent Food-Easellent Exscellent
Theperdenee Laow-doderate Laow-Moderate High High
Maintsiming order-al-hattle and
targeting data ..o Capability Good Cood-Exeellent Cood oo -Exeellent
Dpendence High I'Iiﬂul High High
Fraviding indications and wernieg Capabiliy Fair Crood-Excell=nt Fair Good-Excellent
) Depeedence Low-Moderate Maderate Loer-odarate Moderate
Tergeting of antiship weapons ... . Capability Met peacetime funciions Fair-Good Good
Dependence Larw-bodnrate High
Mavigation suppect to naval
rambatenlt . o e Capability Exeellent Excellent Ezeellent Exzeliznt
Dependence L Law Modemate High
wfilstary command and eentrol
leatioes .o oo Cagahilty Good Excellent Good Emculliesst
Dapendencn Liow-Moderate Mederate Laow-bodenate Moderate
* Dependence: High (pa practicsl or autisfactory substitute)
Mcderate (fubstitutes available but are net as convenient or de ot perform mision as well]
Law (substitutes avaifable that are at Jeat eqully practscal er adegwatol, IORSECRER

balance the payeff betwesn improvements to curcent
systems and the costly development of new syitems
apainst the availability of ioformation from other
MIrCes,

104. Thus, we rate as poor the overall capability of
current Soviet space systems bo provide technical data
on weapon systems, but we judpe current Soviel
dependence on satellite systems far such use 1o be Jow.
By 19830 the resclution of Seviet photoreconnaissance
satellites will give them & good-to-escellent capability
for the weapons assessment function, but for this
purpose the expected improvements in the Soviets’
ELINT and infrared satellite systems probably witl not
significantly increase their current eapability, And we
do mot project Soviet satellite systems dedicated s
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telemetry or communications intercept before the late
1980s. Throughout the 1980s the overall Soviet capahi-
lity for wezpon assessments will probably remain
relatively poor. We expect Soviet dependence on
satellite systems for this function to remain low,
pricnarily because of the availability of information
[rem other sources.

Colibration of ABM Radars

s
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Becawse there is no other practical way for them [0
wocomplish this task, the Soviets are highly dependent
on these satellites and will remain so. We rate averall
RADSAT capability for this purpose as excellent.

Monitaring Compliance With Treaties
and Agreements

106, There are many prowisions In current and
prospective treaties and agreements that require mani-
toring to delermine complisnce. Soviet space systems
contribute 1o monitoring many of the provisions of
current and prospective arms limitations agreements,
For example:

Interim Agreement Limiting
Strategic Offensive Arms

— Prohibits  construction  of additional  1CHM
launehers,

— Limits the number of SLEM launchers.

— Limnils the number of modern ballistie missile
subm:r.im:s

SALT Il Agreement

— Places agaregrate limits on [CBMs, SLEMs, and
strategio cruise missiles,

— Places gualitative limits on strategic missiles,

ARM Traoty
— Limits ABM deployment arcas.
— Limits number of ABM launchers.

= Limits power-aperture product of cestain phased-
array radars.

Qwter Space Treaty

— Prohibits placing in orbit obiects carrying nuclesr
weapons or any other kind of weapens of mass
destruction.

Limited Test Ban Treaty

— Prohibils nuclear explosions in the atmosphere,
in outer space, and under water.

Seabed Arms Control Treaty

— Prohibits deployment of nuclear WELTKHIE ]
any other weapons of mass destruction ap
seabeds and the ocean floor bevond the 12-mile
limit,

107. Foreign activitics in all the above areas, as well
as in virtually all the mumerous other provisions in
treaties and agresments, were important to the Soviets
and were the object of Soviet intelligence collection
before the establishement of formal limitations and
prohibitiens. The Soviets' photographic and ELINT
sutellite reconnalssance systems can provide them with
data usaful in maonitoring compliance with provisions
that limil fixed weapon and radar systems te esrtain
numbers or certain areas, or both, These satellites are
in general not adequate for monitoring compliance
with gualitative limitations on strategic weapons, The
agroements themselves have not likely stimulated any
major new Soviet requiremants for space svslems. To
the extent that the Soviets rely on space systems for the
complisnee monitoring Fusetion, the meniloring re-
quirement would exist during erisis and limited con-
flict, as well as in peacetime Clearly, in a erisis and
limited conflict situation the priority for monitoring
certain arms limitations agreements would be reduced
by the competing demands For indications and warn-
ing ([&W)} and arder-of-battle dara

[08. O the basis of the capabilities and limitatinns
discussed in section I and of the wide range of
required compliance monitoring tasks, we rate as fair
the current Soviet satellite capability for this mission,
This rating could improve somewhat with the [aunch
of the USSH'S next manned military space station,
depending on the number and type of sensors it
carries. Soviel development of real-time imaging and
high-altitiede ELINT satellite systems in the late 1980
a5 discussed in section 11, could increass the USSE's
capahility from fair to good for this compllance
manitoring task.

109, We judge Soviel overall dependence an satel-
lite systems for this mondtoring task to be low o
modecale, Sateflite data are probably of valye to the
Soviets primarily for confirming compliance menttor-
ing information obtained From nomsatellite seurces
Considering the contineed svailability to the Saviets of
nonsatellive information, we do nat expoct a signifcant
change in their dependence on satellite svslems bo
moniter the types of arms limitation agresments cue-
rently in effect.,




Mapping, Charting, Geodosy

110, Accurate maps, charts, and Earth gravitational
madels are required for & variety of military missions,
including the precise targeting of ballistic missiles. The
collection and analysis of necessary data call for a
long-term effort, which is comsidersd a peacetime
function.

11}, Like the United States, the USSR has become
highly dependent on satellive systems te support its
mapping, charting, snd geodetle efforts. Afl of the
Soviets' photoreconnaissance satellites supply photog-
raphy useful to mapmakers. Their photographic-geo-
physical spacecraft, in particular, appear to collect
basic mapping and geophysical data on worldwide
ocean and land surfaces [n addition to a low-resolu-
tion camera system, these satellites also |

nay be used to determine
ooean temperature gradients and currents. The Sowvi-
ets’ geodetic satellites are used to collect dala in
support of their offorts in geodesy and gravimetry.
The data eollsctad allow the establishment of an
accurate geodetic grid of the Earth's surface, and
thereby reduee errors in the delivery of some weapons,

112 We rate as excellent the overall capability of
Soviet salellile sviters to ocollect required duta for
mapping, charting, and geasdesy, Satellites are the only
practical means available to collect such data world-
wide. The Saviels have been collecting these data for
more than 15 VEUFE, arel the collection and ans.lj-'ticul
results are, to some degree, cumulative. However, the
fact they eontinue to launch satellites for eallection of
such data shows they want to refine what they already
have available. We capect continued use of satellites
for these purposes threough the 1980s and, therefore,
continued high dependence

Ohserving and Forecosting Weather Conditions

115, Knowing and being able to forecast weather
conditions is important to support & variety of military
sctivities, including the scheduling and routing af
sireralt and ships; planning and execoting force move
mments; planning exercizes; secheduling tests that invalye
nse of equipment sensitive o weather conditions, suelh
as optical deviees and lasers; planning for spacecenft
pecovery operations; and selection of cloud-free target
areas for photoreconnaissance satellites. In addition, if
the Soviets atlempl to use their launch detection
satellites to collect technical infrared data on foreign
hallistic missile launches, weather information during

the missile launch could be an important consideration
for proper interpretation of the infrared data.

114. The Soviet meteoralogical satellites elearly are
wsed in support of a wide varisty of military activities
in addition to being used for observing and forecasting
weather eonditions for civil purposes. Additional data
on wealher over Soviet territory and peripheral areas
are provided by ground sensors, balloons, and aeral
reconnalssance. Dring peacelime, moreover, world-
wide weather data are exchanged by the developed
countries. Geperally, however, this information is less
useful than Soviet-acquired data for open occan and
underdeveloped areas and is not always timely.

115 We rule as good to excellent the curcent
overall capability of the Seviets’ meteerological satel-
lite system. ‘We believe their capability will be some-
what improved in the early 1880s with the advent of a
geosynchronous mateorological satellite system. Their
dependence on satellite systems for meteorological
purposss during peacetime is judged to be in the
low-to-moderate range. We belleve that their de-
pendence would increase to high during any conflict
situation that halted the worldwide weather exchange.

Maintaining Order of Bottle ond Targeting Data

116, Effective targeting of offensive weapon sys-

tems reguires maintenance of targeting dats on im-
portant Fersign fixed military nstallations {missile
stlog/shelters, airfishds, ports, bases, nmuclear storage
sites, command and contrel bunkers, ete.), industrial
facilities {weapon production plants, il refineries,
steel mills, ete. ), and other facilities essential te waging
and surviving nuclear warfare. These are all large,
fixed installations and facilities, and new snes require
years 1o build. Maintsining this targeting data is a
contimuous peacetime function as well as a function
performed during crisis and conflict situations.

117. A similar function is the maintenance of arders
of battle en the bocation, number, type, and status of
foreign land- and sea-based weapons and forces of all
vypes s part of the proces of assessing the capabilities
of Toreign military forces. Many of the relevant iterns
{such ms surface-to-air missile systems, aireraft, ships,
radar systems, and ferces) are mobile, and their loca-
tion and status require Frequent updating. Maintaining
orders of hattle in peacetime, crises, amd conllicts is
necessary for both targeting and contingency battle
management planning paerposes.
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118, Table 7 is a listing of major systems on which
the Soviets almost cerlainly keep cursent ocrders of
battle, and the satetlite systems that aid them in ths
effort. Their photoreconnaissance satellites provide
valuabile order-of-battle information on land-based
syatems and forces. These satellites are particularly
uselul against Uwse systems that do net use radars, or
use radar frequencies outside the coverage of Soviet
ELINT S'.'].I:EH.H-E, ar praclice emissdon comtral. The
Soviets low-resolution photoreconnaissance svstem,
which appears to have been phased out, performed the
search mission, but its resolution was insufficient to
identify the types and status of relatively small weap-

ons and military eguipment. For such identification,
the medivm-resolution svstem, which may be asum-
ing the search function, is probably adequate, and the
high-resolution systems certainly are adequate. The
Soviel military space station of the early-te-middle
19805, which will almost certainly earry bath low- and
high-resedution eameras, also will add to the Soviet
search and identification capability.

119, The Soviets ELINT satellites can provide
order-of-battle data on land- and sea-based radar
systerns, even those that have been camouflaged or
concealed from the view of photoreconnaisance satel-

Table 7

Summury of Soviet Satellite Uses for Collecting Order-of-Battle Information

IPhotegraphic Suielliles

Lo+ Medium-
fesolulion Hesolution

Surdace-lo-air misale systems
Manitise sader enviesnenens =

Locate pew deplovment X X
Identify rysem - -
Tdeterming starus o known bocations - X

Early warnimgdground-comtralled-

imtareant radars
Manitor radsr emviscaniment -
Locate rew deplovment X
Identify syafens -
Dhtermine Walus at knivwn [ocatioes -

-

Aereraft
[heterenine nembees ab airlields X
Dretermine types of airfiekls -
ldentify armaseants - -

allistio mimiles
Locate pew deployment X
[dentify system - x
Determive #alus ab known localions X X

o 4

=

Sarface ships [combatants}
Cretermire numbers in port and identify X X
Locate el 2o .
Identily radsr gypes - -
Muritor radar envireament - -

Subemarines
Dleborming nuwmbmrs aed tvpes in part x X

Ground lorces
Lrszabe X X
Determine comperilion - =
Dietermine statos - X

Tgdar
ELINT Satellites Saralliles

High- Second- Third- '
Rembution  Gemeraticm  Generatian  FOASAT RORSAT

- X X . =
- - X - -
X - X - -
X - - - -
- X X - =
- - X - -
X - X = -
x - - - -
x - = =
X - - - -
X - = = -
x - = =
% - - =
= - = - -
- - X X
= X X 4 -
- X X X -
x - - - -
- - X - -
X - X - -
X X - -
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lites or are maobile. Their second-peneration ELIMT
satellite system provides wseful data for determining
Ihe status of radar systems. Their third generation
ELINT system adds to knowledae of status and alss
provides location of active radars. The measurements
of radar signal parameters made by thisse satelliles age,
in general, adequate 1o define radar type.

120 O the basic of the capabilities and limilations
of these satellite systemns as discwssed in section 11 we
rule as good their eurrent overall capability in peace-
time. When the Soviet radar and ELINT ocean rocon-
nnissance satellites bacome Fully operational in the
early 19808, we believe the capability will improve
somewhat to between good and excellent Develop.
ment of rexl-time imaging systems in the late [980s
and high-altitude ELINT collection systems ig the
mid- 19805 could add signilicantly to the timelines of
information and somewhat increase Soviet eapahility,

121, We believe the Soviets are highly dependent
wn their satellite systems for maintenance of targeting
lists and orders of battle. In denied areas such as China
and for mobile forces such as ships, there & e other
way to sequire the reguired large amesnts of informa-
tion on a frequent basis

Praviding Indicatians and Warning

122, Providing indications of foreign preparations
for atlack on the USSR or its allies and providing
warning that an attack has been launched are almest
certainly the functions of highest priority for all Soviet
collecters of information, The indications and warning
1&W) function is esential during pescetime Lo pre-
vent an enemy from obtaining the advaniage of
surprise. During periods of crisis and limited conflice,
[&W information s required to peovide strategic
warning of the imminence of hostilities or escalation of
a conflict and to provide taetical warning of an abtack
in progress. Timely, reliable [&W inlormation allaws
decisionmakers to take appropriate action, ranging
from increasing the eeadiness of forces ta invoking
contingency plans, such as launching 8 preemplive
attack or lunching an allack upan receipt of = tactical
WArNINg.

123, Information from satellite systems would al-
most certainly be combined with information [rom
athee sources 85 a basis for action by decisionmakers.
We doubt that the Soviets would become completely
dependent on satellite syslems for [&W infarmation.
Optimum satellite systems for 1&W would he thase
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that could perform continuaus workdwide surveillance
andd pnss dota in real time o o central T&W nutharity,
Mone of the Seviet systems qualify on both counts, bt
soweral have the potential to contribote  [T&W
imf ermation:

— Soviet photoreconnaissance satellites can provide
useful information on foree satus within their
coverage.

a

- The Soviets’ ELINT reconnaissance satellites are

capable of E
]L\':lnlri];l,ning
to the determination of force disposition and
Corposition, j

-

3

— When operational, probably by the mid- 19805,
the Soviets” lannch detection satellite (LIDE) sys-
tem will provide them with about 30 minutes”
warning of the launch of US ICBMs

o= The Soviets” radar and ELINT ocean reconnais-
sance satellites will, when fully oparational in the
early 196805, provide them the capability to re-
port ship movements within their coverage in
real time to Seviet ships in the vicinity, and will
also be able to store the dala for later transmis-
sin to Moscow.,

— The Soviets” manned military space station may
carry a photoreconnaissance system in which Lhe
film is automatically processed for transmission
to Moscow within hours, Casmonauts could con-
ceivably perform preliminary analysis of photog-
raphy and other sensor data for specific purposes
of 1&W. These observations could be relayed
inslantaneonsly to Moscow if relay satellites or
ships with comsat relay eapabilities are used.

— Il the Soviets develop satellites capable of colles.
ing COMINT by the late 19805 such sstellites
could alse be used to provide indications and
warning.

i
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i24. The data from these individual Sowiel space
systems in combination with other information is used
by the Soviet General Staff in producing T&W assess-
mients.

]

125, On the basis of the individual satellite system
capahilities and limitations discussed in section [, we
rate as only fair thelr current overall capahility to
contribute te the Soviets’ [&W task. The launch
detection satellites, radar and ELINT ocean reconnais-
sance satellites, and military space stations will add to
thelr capabilities, so that by the sarly-to-middle 1980s
their capability will be fair to good. Development of
the real-time imaglog and high-altitude ELINT collec-
tion systems and expansion of their liunch detection
system capabilities, as discussed in section I, would
add significantly to the Soviets” capabilities and could
result in good-to-excellant capability by the late 19805
or early 1990s. Wae belisve Soviet dependence on
sutellite systemns for the [&W function is currently low
to moderate, but may inerease somewhat by the late
1980,

Targeting of Antiship Weapons

126, The wse of satellite-derived dota to twrget
antiship weapons is primarily a combat function, but
siuch data gare wsed in peacetime for test and teaining
purposes and to contribute to ocean reconnaissance.
The Soviets have deploved antiship cruise missiles on
long-range aircraft, surlace ships, and submarines
T]:Ev seek Lo elnpbu}r such Wk DTS Framy b-eynnd. the
targel’s visual/radio horizom so that the launch plat-
form can stand off as far as possible to aveld detection,
achieve surprise, and apwvoid countermensures. For
over-the-horizon attacks, antiship cruise missiles re-
guire aceirale, lirr|1.~|l,-. and 1:|r|.=1'|'.||:_aigu4:|us largaling
data. In supplyving data directly fo a cruise missile
platform, satellites effectively hecome part of the
weapon system. In part for this purpase, the Soviels
have developed their two ocean reconnaissance satel-
ites—ROBSAT and EQRSAT—to supply sea-based
missile r.'t]:l!rmnlx with such data in real time. We have

ARG

no evidence that they have eguipped asichorne eruise
missile platforms to cecelve such data from satellites.

127, In a combat engagement, Soviet ships and
submarines with long-range antiship cruise missiles
(such as the 55-N-3A and 55-N-12) would establish
approximate enemy foree location, disposition, and
identification by means such a5 reconnaissance air-
craft, tatlletale ships, radie direction linding, or hu-
man sources. Accurate final position  information
would then be provided in real time by EQORSAT, or
RORSAT, or & nonspace syslem, Onee lounched, the
cruise missile would maintain line of sight to the
fauneh platform until the target had been sslected and
the lockon/dive initiated

128, Becawse of the limited swath widths, the small
numbers of satellites and limited numbers of ships
equipped o receive their data in real time, and
susceptibility 1o countermeasures, the EORSAT and
RORSAT do nol cucrently add significantly to the
threat posed to naval forces operating in brosd veean
areas, Thess satellites would conteibate significantly,
however, to the threat posed against large ships operat-
ing in the conlined waters of the ccean approaches to
the Sovict Union {as in the Morthwest Pacific and the
Marwegian and Barents Seas). This is primarily due te
satellite orbital geometry, which results in freguent
access to these areas. The access to other potentially
eritical areas, sueh as the Mediterranean Sea, Persian
Culf, and Indian Cheean is much les frequent.

F3 In addition to equipping more combatants to
receive targeling data, the Soviets are expected to
miake Tuture improvements in the satellites and in the
operational use of thess space systems. Both the
EOUSAT and RORSAT initially supported the Soviet
Mavy i its deflense of the apen-ocean approaches to
the Soviet Union, However, with Soviet naval prosemes
in the Indion Oeean increasing and the general trand
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toward global operations, we believe the Soviets will
capand the coverage provided by their ecean recan-
naissance sateilites. By launching additional mtellites,
the Soviets could increase their coverage at the low
and middle Lititudes and substantially improve timeli-
ness {revisit times) at the higher latitudes. The rapid
launch capability of the booster (same ac orbilal
intereeptor) wied to orbit the EQRSAT and RORSAT
could allow the Soviets to exercise this option during
periods of increased tension.

131, U the basis of the capabilitics and limitations
discussed in section 11, we assess as fair to good Lhe
capability of the currenl EONSAT and RORSAT to
assisl in targeting antiship cruise misiles dering per-
icds of crisis or limited conflict. During the period of
thizs Estimate, we expect that improvernents in thess

sateflites and the method of system deployment will .

improve this capability to good during perlods of erists
or limited conflict. Currently, the Soviets can use Rear
I aireraflt and Hormone helicopters for over-the-
horizan targeting of antiship crulse misiles In areas
distant from the USSR, however, the Soviets are more
dependent on satellites for these purposes. We judge
that. Mﬁ“. Sowviet dapendenc:-. & Si.t#ﬂ'ilﬁ for larget-
ing of eruise missiles is currently low to moderate. In
the future, as the areas of Soviel naval eperalions
extend farther from the USSR, we expect Sowviet
dependence on satellites for this function to increase,
reaching a high level In the late 1080

Mavigation Support to Maval Combatants

132 Accurate navigationsl dats are required by a
broad range of naval combatants, particularly subma-
rines equipped with ballistic missiles, Sotellites can
supply such data almost anywhera in the world with
little or no restrictions due to weather, lighting, or
ionaspheric conditions. The provision of such dala is
required in peacetime, as well as in o crisis or warkime
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1 We rate as cucellent the overall capability of
Soviet satellites to provide accurate and timely posi-
tion-fix data to naval combatants. [nasmuch as other
navigational systems {such as celestial navigation, bot-
tam contour navigation, and radio navigation systems)
are available to their ballistic missile submarines, the
Soviets' dependence on NAVSAT: o considered low
during periods of peacetime snd crisis In conflict
sikbuatlons, the substitutes for satellite navigation would
not be as convenient and in some cases not as reliable

as satellite means of navigation, Thus, we rate the —

Soviets' dependence in conflict a5 moderate. Increased
accuracy requirements for their submarine-launched
ballistie missiles in the late 1980z could increase their
dependence during wartime to a high level, This
would be particularly true if the accuracy of position
fines provided by their satellites Is substantially better
than that provided by other navigation aids.

A

Military Command and Centrel Communications

137. The command and contral of strategic and
conventional forces is a critical function that must be

porformed under the full range of conditions from
peacetime through general nuclear war. Like the



—Top-Heceat

United States, the USSR has recognized the significant
contributions and values of communications satellites
for this Tumelion.

138 Command and controd communicalions via
sateflites began to be wsed by the Soviet militarcy
establishment in the lzte 19605 Since then, the Soviets
have generally developed comsat capabilities as a
redundant means Lo communicate with their military
commands. The expansion in comsal wsers has been
evelulionary, with priogity given to high-level com-
mands, particularly” those associated with nuclear-
eapable forces. In recent years we have witnessed a
large growth in the number of mobile terminals,
including awrborne and train-borne command posts.
Additionally, two large commuand and control surface
chips have been equipped to wse high-altitnde comsats,

Thus, Soviet use of comsats has evalved from
incounlry operalions to supporting high-level Soviet
leaders, naval combatonts, and military advisory
groups in areas quite distant from the Soviet landmass.

13%. Communications satellites offer the Soviets
sewieral advantages over landlines and radio communi-
cations. Soviet comsats now

andle the large volumes of information needsd for
medern bakile munagement. The large capacity of
satellite links and the use of mobile terminals also offer
increased centralization and flexibility in the com-
mand and control of o waristy of forces While the
capacity of their individual satellites is small in com-
parison wilh US comsats, the Soviets could augment
their total capability by converting all of their comsats
Lo mlitary use tn 2 wartloee or erisis situation, They
have recently demonstrated many advances that in-
crease the security and capacity of their satellite
communictions

Sowiel comsats suller from relatively short lifelimes]
with few exceeding bwo years

1400, We expect that in the 1980 the Soviets will
Legin to deploy geosynchronous comsats wsing higher
[reguencies, with inersased capacity and improved
lifetimes. However, we do oot sxpeet the Soviets wall
achieve all of the largot dates they hove announced for
their future comsat systema {the Gals network, for
cxample, was schaduled for operation in July 1970, but
i still not in operation), When they have successfully
1|1e-|'_|]|11|::.d the Gals. Lueh-1*, amd Volna I'Il‘.t“‘i:ll:lﬂ.i.\, Wi
expect that they will phase oot the Molniva 3 and
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possibly some of the Slatsionsr comsts, When their
announced programs sre completed in the mid-1980s,
it is Filely that aceess to reliable, high-capacity stel-
lites will be extended on a global basis to 5 greater
variety of ground force, airborne, and naval users

141. The demonstrated uszge and improvements
seen in the late 19705 cause us to rate as good the
overall capability of current Soviet high-altitude com:-
sats to support forces amd personnel deploved any-
where in the world. We expect this capability to be
excellent by the mid-1960s. Because of the currently
available redundant means of military communica-
tions, we assess the USSR current dependence on
comsats 18 low to moderate. By the mid- 19805, the
expected growth in comsat usage and capacity will
result in Increased dependence by the military, This
will be the case especially if automated data support
systems for command apd contrel are put intoe use as
we anlicipate, because the Soviets will be unable 1o
maintain redundant ground-based systems with the
capabilitied {high capacity) expected in future satellite
systems. Therefore, we expect their dependence on
high-altitude comeats will increase to a maderate level

Semmary of Crisit and Conilict  Maonogement
Capabilitie:

142. The previous sections point out that space
swstemns make an important contribution to the Soviets”
averall capalility Lo manage erisis and conflict situa-
tions. The type of information reguired for effective,
timely decislonmaking in a crisis or limited conflict
could be political, seonormie, tnilitary, or all thres,
depending on the situation, Soviet zatellite systems in
general can aid in [ulfilling all of these requirements
Data collected by satellites allow military assessments
and provide information such as the location, disposi-
tion, composition, amd status of land- and sea-based
forees and of wenther conditions. The value and utility
of the information for managing a crisis or local
conflict are primarily 8 function of its timeliness
relative to the pace ol which the situation Is changing

145, The %Soviels have used photoreconnaissance
satellites wntensively to aid the crisis and conflict
maonitoring task, by launching a number of satellites
quickly and recovering the film in about holf the usoal
timie, They now have the ca p;u.l:ri]il:y 1o dearhit capsules
from theie socond-generation high-resalution system as
requirements dictate, The pext manned military space
slatiom may provide the capability to fransmil imagoery
tr Bdascow within a matter of hours aftler phatographic
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sessions, We helieve, however, that they will continuee
to place relianee on unmanned photereconnaisance
catellites, which can be launched at apgropriate limes
to ensure suitable lighting conditions in targel areas
Frojected Soviet development of a near-real-time sun-
synchronous imapgery sysiem in the fate 19805 wesld
greatly incrense the timeliness of photographic infor-
rinalion.

144, The Sowiet second- and  third-generation
ELINT satellite systems provide secess to worldwide
lamd and sea areas, with data delay times messured in
hours, They can pass the ELINT dala to Soviet ground
sites within hours (sometimes minutes) of being ool-
lected. Projected development of a  high-altitude
ELINT collector for use in the late 1980 would add
significantly to their capabilities. Such a svstem could
be designed Lo have sonbinuous access to large areas
and pass eollected data in real time :

145 Serviet radar and ELINT ocean reconnaisance
satellites (RORSAT: and EORSATs) have the capabil-
ity Lo report data in real time to Soviel ships in the
vicinity in addition to recording the locations of
foreign ships in crisis or conflict areas for laler {meas-
ured in hours and sometirnes minutes) transmission be
soscow, Their current access Lo areas within their
coverage ranges from minutes to days The access to
areas st high latitudes {such as the Morwegian and
Barents Seas) is excellent, while access 1o areas near
the equator is poor. The Soviels could improve the
access timeliness by launching multiple satellites into
aihits having different planes. Analysis of the use of
their EQRSATs, ROKSATs, and ELINT satellites in
past erisis, conflicts, and exercises simulating conflicts
indicates that the Soviels cosrdinate individual collec-
lor lasking to make the most efficient use of satellite
systems capabilities and ground controd sites,

L46. The timeliness of the worldwide méteorologi-
eul information provided by Soviet Meteor satellites
waries From near-real time 1o hours, depending on the
area. The expected laumch and operation of a geo-
synchronous meteorological satellite in the early 1980s
could provide real-time information over a large ares
of the world (nearly one-third of the Earth is visible

[rom geesynchronous orbit),

147. The USSH's naval support satellites can pro-
vide navigation data to its naval forces in the vicinity
of o crisis o conflict. Thelr access time i measured in
howrs.

148 Soviet communications satellites can be used to
relay all types of information to and from the affected
areas—sueh 84 communications with Soviet agents,
advisory groups, and military forces. This in tumn is
affected by whether the erisis or conllet area is within
the view of the Soviets” high-altitude comsats, which
seve as real-time relavs, or only within that of their
Towe-nltitude “stare/dump” comiats, which have time-
liness measured in hours,

149, The Soviel launch delection satellites, when
operational in the eacly 19805, will provide the Soviets
with continuous coverage of US TCDM fields for
peal-time warning that a crisis or conflict has escalated
to the point that 1CEM:s have been liunched.

150. On the basis of the capabilities and linitations
of the Soviet satellite systems, we rate their current
overall capability for erisis and limited conflict as fair
to good. With expected inereases in the eperalional
availability of thelr radar and ELINT reconnaissance
satellites and launch detection satellites in the sarly-to-
micdle 19805, the Soviets' eapability will improve to
good, They could further improve their capability to
good-to-excellent in the late 1980s with the introduwc.
tion of a mear-real-time imaging system and a high-
altitude ELINT collestion svitem ;

151. We belisve the Soviet dependence on satellite

systems for crisis and limited conflict management ta

be moderate at present. By the late 19805, we believe
they may be highly dependent on satellite systems to
monitor crisis and confliet sibuatlons. Soviet space
systems, however, are dependent on a command and
control infrastructure that is highly valnerable, and
therelore Soviet capabilities in a general nuclear con-
flict could be much reduced, ’

v, CURREMT AND PROSPECTIVE USE OF
SPACE SYSTEMS TO MEGATE THOSE OF
QTHER MATIONS

152, ‘This seclion addresses the evolution of Soviet
altitudes toward foreign space activities, current and
prospeckive spaceborne antisatellite (ASAT) systems,
Soviet knowledge of foreign space systems, the USSR’
dependence on its own space systems, and the likeli-
hood of spaceborne ASAT use under differing warld
stress conditions, This diseusion is limited 1o space-
borne antisatellite systems, whereas other interagency
products address the full spectrum of Soviet antisatel-
lite eapabilities [both spreceborne and ground-based)

and prospects For their use.



Soviet Abtitudes Toward Space

153, At the beginming of the space era, Sovict
authorities viewed space as an arcne of East-West
campetition in pescetime and as a potential combat
arena in wartime. In the early 19605, Soviet media
expresed concern about the potential US deplovment
of weapans in space, particularly orbital nuclear weap-
ons, [m 1963, the rovisad second edition of a key Sovist
m.lb.l:ic:!t:ind‘l, "h«-‘lililar'pI Strategr," contained admoni-
tions about the need for defenses against a wide
variety of satellite systems, including satellites used for
reconnaisance, communications, navigalion, amd
bombardment.

154, Ower the years the Soviets” attitude toward
forelgn space aperations has gradually changed from
one of general hostility to one of qualilied acceptance
Their record, hawsver, has left some important arcas
of doubt as to the extent of their acceptance of certain
uses of space as legitimate, especially with respect to
space reconnaissance not related to treaty verification.
Tolerance of space systems used for purposes such as
reconnaisance, communications, navigation, and
wther military support functions became evident in the
mid-1960s as the Soviels thamselves began to employ
sech systems. The SALT 1 negotiating process from
1969 1o 1972 culminated in the ABM Treaty and the
Interim Agreement on Strategic Clfensive Weapons,
bath of which ackmowledge that both sides will use
"national technical means (NTM) of veri{ication.” The
Soviets stated that NTM included satellite systems, but
the United Stztes 3nd the USSHE have not attesnpled to
identify which specific space systems are included
Sowiet negotiztors insisted on qualifving the agresment
to use national technical means of verification with the
phrase "in a manner consistent with generally recos-
nized principles of international law.” The agresments
ded not codily, however, nor did the Soviets specify in
the negotiations. the uses of national means of verifica-
tion that they would regard as consistent with princi-
ples af international law

155, The Soviets still hold that certain space activi-
ties cannot be ﬂ.t‘\ce’!]:lﬂr{ g ]Egilim:le:. Far l.-.xa:m;;-h:_
they have claimed a onilateral right to take active
countermensures against satellites for direct broadcast-
ing to pepulations without the agreement of the torget
slate's government. They hold that such broadeasting
would be an illegal, hostile intrusion wpon a state’s
soverepEnty. [n ASAT breaty negotiations Soviel repre
sentatives maintained that space systems that vialate

a0

Sovied air space ar lerrilory, d::nage the '-'rﬂ'r'i-f'ﬂﬂﬂ!l:l}‘t.
or violate a state’s soversignty in other ways such as
direct broadcasting are hostile or illegal setions and
should be excluded from the treaty’s protection.

156, The Soviets” general aceeplance over the years
of most space activities has in large measure been due
to their recognition that space is an increasingly
attragtive medium for them to accomplish erucial
military-support functions, including reconnaissance,
eormmand and conlral communications, and nawviga-
tional assistance. They appear to see substantial advan-
tage in maintaining the benign environment in which
space activities have been conducted for nearly two
decades and from which they have reaped political,
military, scientific, technological, and economic bene-
fits,

I57. It iz also clear, however, that they recopnize
the importance the West places on satellite systerns Far
supporting military activities. The Soviets” devslop-
meent of an antisatellite arbital interceptor system and
their more recent efforts to modify it and te develap
more advanced systems clearly show a desire to have
the capability to negate foreign satellites, should the
decisions be made that such action was necessary,

158 Oweerall, our asssssment of the Soviets” attitudes
and policies foward space activity suggests that some

of their declsions on interferencs in space woild not -

necessarily depend upon prior diplomatic undertak-
ings. At least at higher levels of international stress,
decisions on whether to interfere with US satellites
would depend on Soviet political and military inter-
ests, Soviet capabilities, and the expectod conse
quences of given actions

Current omd Frospective Spoceborne ASAT
Systems

158 Orbital Interceptor, The Soviets have had an
aperational, nonnuelear orbital inlerceptor system
since the early 19705 This svstem can be used to
intereepd and destroy Toreign satellites having arbital
snclinations between about 40 degrees and 140 de-
grees. They have demonstrated successful engage-
ments ab allitedes ranging from about 160 1o 1,800
kilometers The system is probably capable of attack-
tng satellites at allitedes up to about 3,800 to 8,700 km,
depending upon the characteristics ascribed the Inter-
ceptor and the arbital isclinalion of the target, The
system uses ground -based target-tracking radars to
patablich 3 projected intercept point, two launch pads




Fop-teoret

at the Tyuratam Missile Test Hange, and a ground
control Facility near Moseow. None of these ground
focilities are hardesed againg nuclear detonations,
indicating an intention to use the syitem before nu-
clear strikes on the Soviet Union.

160. The operational orbital interceptor uses an
onboard radar sensor during the terminal portien af
the emg-ementt_

The Soviets have suceessfully demonstrated both one-
and two-revolution intercepts. The two-revolution in-
tereept profile requires about 195 minutes ko complete
the engagemen )

J

the time required for engagement is reduced to sbont
5 minutes, therehy reducing the amount of time
available to the enemy to deduce that an attack is
under way and to employ evasive maneuvers or ather
countermeasires to prevent satellite destruction. Be-
cause the Soviet interceptor itsell b5 destroyed when
the warhead iz exploded to create the fragments that
destroy the target, a separate interceptor must be
laisched sgainst each target.

one-revolution intercept pmfﬂct

161, We do net know whether the Soviets routinely
malntain orbital interceptors in a ready stulus within
the Tyuralam support facilitles. We believe they
would do so in periods of crisis or limited conflict that
they perceived might escalate to major confrontations.
We beliove that two orbital interceptors, if maintained
in a ready status, could be moved from the support
arisas and launched within one or two howrs of a
decision to da s, And the minimum time between
launches from the same launch pad may be as little as
twa to three hours, The support facilities coubd aecom-
modate 10 to 12 launch vehicles with interceptors
attached, A mew building, under construction since
mid-1978, could double the site's storage capacily for
ASAT interceptors and boosters. However, all of these
support facilities and the two launch picels are also used
for Soviet radar and ELINT ocean reconnaisance
sutellites, making it unlikely that they would be
devoted entirely to orbital interceptors.

162, The arbital interceptor system presents a sig-
nificant threat to satellites using the near-Earth orbits
characteristic of maost US intelligence and many other
mitkitary support systemns,

We believe that the Sowviets consider those satellites
that provide intelligence or direct suppoct {such as
navigation) as the largets of highest priority.

163, The orbital Tiitterceptor has no  capability
apainst satellite systemns in semisynchronous or geo-
synchronous orbil. Gecsynchronous sstellives are too
high, and satellites in highly elliptical semisynchronous
arbits pass through the interceptor's engagement alti-
tudes @t welscitios too high for the intercepior to
engage successbully E

]

164, The aperational verslon of the orbital interoep- _

tor has been tested 13 Limes against bargets sinee 1968,
Although five of these tests were failores, we believe
that subsequent tests achieved the desired ohjectives,
Retween December 1976 and May 1978, the Soviets
conducted three tests of a developmental orbital inter-
captor

None of the targets were damaged in
any of the tests A fourth test of the developmental
arbital interceptor oceurred in April 1930 after a
standdown of nearly two years The test was an
unsuccessiul two-revalution attempt using the devel-
apnental version of the interceptor. The Soviel deci-
sion to resume kesling after a standdewn of nearly two
vears probably reflects a presing technical need to
renew testing of the troubled developmental intercep-
tor (ASAT) system. If the Seviets were refraining from
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testing for political as opposed to technical reasons, it
now appears that they no longer feel constrained.

165 Unless the United States and the USSH agres 1o
prohibit testing of antisatellite systems, we believe the
Soviets will continue their testing activities and wil]
stress the successful completion of their developmental
arbital intercentor system using the new acquisition
and haming sensor. We also believe that there i about
an even chance that the Soviets would, after approgei-
ate modifieations, mate their orbital interceptor to a
larger booster and lest it against semisynchronous and
geosynchronous target satellites. During the 1980: and
18905, the Soviets likely will supplement the existing
orbital intercentor and any other antisatellite system
with new antisstellite syslems—such as & dedicated
direct-ascent interceptor or space-based lasers.

166, Space-Based Laser. There i evidence of a
Soviet project to develop a space-based laser wenpan
that we believe may have an antisatellite application.
Such a systery would have significant advantages over
the orbital interceplor in that it would have multishat
and long-range capahilities, perhaps on the order of
1,000 kmn between weapon and target, Bt is also likely
to have a greater capacity lo overcome delensive
measures, such a3 maneuvering and decoy deploy-
ment. Development of such & complicated satellite i
techrically difficult, and we are uncertain as lo the
approach the Soviets will take. They conld forpo space
tesls with a smaller system and liunch a 5-MW syslemn,
wlthough this would be technically risky. They could
have & protolype system For antisatellite testing by the
late 1980s. They might first launch a laser system of
somewhat lower power—several hundred kilowatts—
but not before the mid- 19805 Ancther posible devel-
opment program would initally call for an in-space
feasibility demonsteation using an even lowsr power
laser—in the approximale range of 23 1o 75 EW—as a
test bed I such a test bed could Fit into an existing
spaceciait, it might be launched in the early-to-middle
1550

167, Space-Based Porticle-Beam Weapons. There
are serious guestions concerning the feasibility of
space-hasad particle-heam weapons [PRWs) Critical
technologies far the development of a space-based
PUW are: space-nualified neotrol-beam porticle aceel-
eizlors, procise pointing and teacking subsystems with
submicroradian precision, and  high-power,  light-
welght power supplies. The Soviets have broadly based
research programs that are related to particle beam

52

weapans development. These technologies, bowever,
are Im an early development stage and it wenld
probably be the carly-to-middle 1990 before they
could test the practicality of & space-based PBW
WAL

168, Radiofrequency-Damage Weapone. The So-
viets have been working on novel, high-power soUrGes
of radisfrequency radiation or electromagnetic pulse
that could damage by destroving electronies or other
spaceeraft parts. By the early 1980s they could have
this technology available for ubsequent use on a
spacecrafl. However, we believe there is a low likeli-
hood the Soviets will elect, within the next decads, ta
develop a space-based radiefrequency-damage anti-
satellite weapon, in part because 2 ground-hagsed
weapan would Be less complex and probably more
effective and in part becsuse their current eflarts
appear to emiasize laser weapan systems.

168 Manned Space Susfemns. We believe, as
stated earlier, thal the Soviets are pursuing the devel-
opment of manned reusable space systems that have
patential ASAT applications. The Soviets have voiced
concerns, in the negotiations to limit ASAT activities,
about the potenttal use of the US Shuttle in an ASAT
role, such as altering spaceceaft orbits. These concerns
eould be based on their knowledge of the capabilities
aof the LIS Shuttle or on their own future mission plans

1700 It is conceivable that the Soviets might use

their manned space stations to conduct feasibility
testing of low-powsr laser systemns and aswsoristed
subsystems in the early 19805, Hawving cosmomauts
available for minoe repairs and adiustments may be
perceived a5 2 way of ensuring steady progress and
overcoming the many problems they have had in
introducing unmanned, comples spacecralt like their
RORSAT: EQORSATs, and launch detecting satellites,
The Soviet goal of having continuously manned space
stations may include such festing activities among its
abjertives, aml might even include having such weap-
on systems as operalional elements of Future space
statiens for both defensive and offensive purposes
Cperaticnal, high-power (5 MW} versions of sueh
weapon systemns probably would nat be available
before the 15905 However, we have no direct ovi-
dence that the Soviels are developing an antizatellibe
capahility for their manned spacecraft,

Soviet Knowledge of Foreign Space Systems

ITL A precequisite of intelligent use of a cpaee
borne antisatellite system is, of course, identification of
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fllwc_ foreign satellite systems to be engaged. At any
one time, there are well gver 100 non-Soviet satellites
active. We believe the Soviets’ knowledge of all near-
Earth and mest highesltitude spacecralt is sufficient
lor identification and targeling purposes, Their knowl-
edige is based on:

-~ A large number of authoritative, unclasified
dosuments such gs Congressional records aned
reports, and a wide varicty of technical journals,

v Human soirees.

— Information gathered From a sophisticated net-
work of land- and sea-based SICINT collectors,
both eonventional and covert,

= Orbit determination by their space surveillance
netwaork,

_ 172 We do mot know the full extent of Sowiet
!L:m.wlﬁlge: ol foreign space systems. Unclassified Sovi-
e liternbuee indicates a broad and, on eccasion, de-
tailed umicrst.ﬂnding.E I

1

Sowiet Dependence on Space Systems and Their
Vulnerabilities

173, Any decision by the Soviats o interfere with or
destroy a loreign satelljte systermn would almost eertain-
ly be based in part on an evaluation of their own
dependence on space systems and the vulnerability of
the space systemns to loreign antisatellite means. Their
dependence on satellite systems for military suppon
_I'ull-:!i-nns was discussed in section 11 and summarized
in table 6 (following paragraph 101) Our estimates of
their dependence tange from law o high for sperific
funetions, depending mainly on the availability of
nonsatellite means o fulfill those functions. In general
their dependence will prohably increase in the I';NSEI;
with the deplovinent of sdditional and mars advanced

space syitems Tor which pdequate nonspace alterna-
tives will nat be available

I.T"-1. The Soviets are undoultedly aware of the 15
commilment fo develop a nonnuclear orbital tnlercep.
tor, and they are probably concerned with pestentiol
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[oreign development of ground-based spstems for satl-
ellite destruction (such as lasees) and electronic war-
fare. Information is spagse on the vulperability of
Soviet space syslems to various forms of fereign inter-
ference. We have no information that indicates the
Soviets have a program to harden or otherwise im-
prove the survivahilily of theie :pame\:m{l. However,
certain features of Soviet space systems tend to offer
them some inherent degree of protection

— For various technelogical reasons, the Soviel
Usion has produced spacecraft that have thick
skins and are pressurized with o conteolled inter-
nal environment. This s in contrast to US sys-
tems, which are generally thin skinned and
designed te work in the vacumm of the space
environment, T]'u: Soviel practice af Wsing thick
skins reselts in & degree of protection that Us
space systems do not have, particularly zgainst
Taser and nuclear radistion and electromagnelic
pulse ef fects.

— The Savicts, having some 70 to 100 active mili-
tary-refated support satellites in orbit at any one
time, plus the demonstrated ability to lavnch
replacement satellites quickly, make effective
foreign ASAT efforts difficult The Sovieis’
greatly incressing use of the peostationary orbil
alsz compounds the problems in designing ASAT
systemns against them,

= The Soviets' high-resolution phatorecnnnaissanoe
satellites, ELINT and radar ocean reconnaissance
salellites, Salyut space stations, Molniva commu-
nications satellites, launch delection sateliites,
and all their spacecraft in geostationary osbit
have a maneuvering capability. This capability
can be wsed lo make corrections for drag effects
of the atmosphere, to change the orbil Tor oper-
ational reasons, to deoshit the satellite, or o
atternpt 1o evade an ASAT weapon,
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Prospects for Soviel Spaceborne ASAT
Operational Use

175, Wea know of no instance where the USSR has
intentionally interfered with a US space: system Sowlet
attitudes 1oward noninterference with U5 space sys-
tems result from an amalgam of political and other
[actors. Most important among them has been the
impact that interference would have on Soviel-US
relations. The USSR has eaplicitly recognized that
physiez! interference with US national teabical
rmeans being used to monitor the SALT agreements
would be inconsictent with its obligation undes these
sgrecments. 1t has not made a commitment to extend
this pratection to all US satellites or satellite missions.
Mevertheles, the Soviets undeubsedly pereeive that an
attack en any US satellite would contribute in & maio
wiy 10 a deterioration in US Soviet relations

176 Perhaps the most important of the other fac-
vaes s the USSE's pwn dependence on space syslems
for a variety of military support [unctions, and its
probabile concern about potential US retaliation
against Soviet satellites or retaliation in some other
form. The Soviels presumably would expect any cur-
cent US response to include something other than a
physical attack by a nonnuclear interceptor since they
know the United States does not now have that
capability. They would also have to consider the Jevel
of U5 dependence on space sysiems for milltary
support functions, the US ability to respond to 8 Soviet
ASAT attack, and the likelihood of such s response
Fach of these considerations is dynamic and  will
pequire different significance ever time.

177, We know very little of the Soviets” operational
doctrine for use of spaceborne ASAT sytems, We de
know that their eursent crbital interceptor use:
pround-hased facilities—target-trucking radars, launch
pads, and conteal citee—thiat are not hardened agains
ruebear detonations, indiceling an intention to employ
the system belore nuclear strikes on the USSR.L-

3

178 Congidering all of the above factors, we L
licve it highly enlikely that the Soviets will use
spaceborne means 1o interfere with US satellites in
pencetime, crises, or conflicts not invalving direct
engagements belween US and Soviel forces, We be-
limve the likelihood of Soviet interference would in-
erense but would remain low even if US and Sowviet
faroes were involved but not directly engaged in a
limited conflict cutside of Eurepe. In a conflict be-
tween US-Soviet forees, the likelihood of Soviet e
struction of US stellites using spaceborne  means
would rise a3 the conflict escalated. The likelihoxd of
such interference would probably be moderste as long
a5 the Soviets” hisctives in & US-Soviet conflict were
limited and they beligved they could limit the scope

and Intensity of the fighting. We halieve there ks 3

high likelihood that the Soviets would use spacchorns
ASAT systems in a NMATO-Warssw Pact armed con-
flict. The likelihood of such use would be very high ii
the Soviets pereslved that general nuclear war wi
imminent.
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Sowiet Information Denial Techniques
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ANNEX B

Maijor Gaps in Qur Knowledge of the Soviet Space Progrom
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