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SOVIET DEPENDENCE ON SPACE SYSTEMS'

SUMMARY
This memorandum examines the missions of the most important So-
viet spave systens. It identifies the ‘acks those mimions suppnt,
assetsss the USSH's dependence on those systems, amd assesses the deg-
radation of Saviet capabilities if the systecn were ot svailable. Also
examinad are the Soviets' defense of their spece systems and the pros-
pects for their interfering with those of the US.

The USSR's space effort is disected toward three broad applications:
those having scieatific snd national prestige value, thuse relating to
econonie activity, and those supporting rdlitary and intellipence op-
erations. The latter compeise the great balk of the eftort and this memu-
randum sssesses the degree of Soviet dependence oo them.

Three out of four Soviet satellites in the past several yeart have
been associated with otilitary and Intelligence activities, They per-
farm a viriety of missions in the aress of istuligence collection, com-
manications relay, navigation, weather, goodesy, anu radar calibra-
tion. In addition, the Saviets have deveioped a satellitc interceptor
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that can be placed in orlxit. We have identified one or sore military
or intelligence tasks to which thess space systems contribute. Thess
teske in tum support the aperations of military forces either directly
or through the nationallevel decisionmeking apparatus,

Soviet dependence on these sateilites is amesied in terms of the
availability of non-space substitutes for the missions they perform or
the suppoct they provide. Insofar as & space systam is the only mean-
of performing a perticular mission or providing support, Soviet dee
pendence ix judged to be conespondingly high.

Also resesend i3 degrodation, fe., the reduetion in oapability to
perform specifit tasks that the Soviets would suffer If these space sy3-
tems were renderad anavilable. Dependence differs trom degrads.
tion because there are sutellites for which the Soviets have no substi.
tute, yet we hoblave their absence would have Litle impaet on Soviet
capabilities to perform the particuler teak.”

Judprents about dependence and degradation are provided for the
present and for the pericd ten vears hence, and are applied to three
situations: pescetime, crisis, and conflict, Three fevels of dependence—
ie., high moderate, and Jow—and three levels of degradation--
severe, moderats, and slight—are used, They are sumwmarized in Table
1. It shows that at present the Soviets are highly dependent on three
of their space systems: those that perform arbitsl Intercept, photo-
graphic reconnsissarce, and radar calibxaton missions. The table de-
picts estimated incragses over the next ten years in Soviet dependency
on space gystems for electronic reconnaissance; radar ocean recon-
nafssance, and the detection cf missile launches

Incressed depanidence on future versions of Soviet electronk and
radar ocesn reconmaissanice systens stems trom what are likely tt be
impraved technical characteristics fur target discrimination and faster
responsa time. The high-altitude systeni for detecting missile Juonches,
which we project, will represent a new capability that will exter] re-
Hable warning of missile sttack by some ten minutes. By 1085, im-
provepants in communications satellilos and an expected rabstantial
increase in the mumber of ther. militery users will iend (o increased

on them despite the continued expansion of alternate
means of communications. High sccuracy and faster response times are
21t dhiowhd b sbind Bhal the tuske ta whith the wicliies canieibole sy vt neorsayily of

thar samd lrieitariol 6 il 48 & sen pihaation. [ is bryond the seope of this meeiatiiniiod
o pwsan welative valwes £2 O missions of recshasheancs Yermd comua b lion Yo ravige-
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charactaristios of improved mavigstion and matevrological satellites
that will lead to increased dependence & conflict should alternate

In terma of degradation, the table shows tha the impact would be
mulhmmmdhdethmmmw
new svailable, La,, thoss for satellite interception and phutographc
recornaissance. The assessment for the satellite iniszceptor is hased
mﬂlekc&ofmwckudhmaﬂmfww&mnmm mission, The
umadlewlofdtgmfaumunmmwnldsuﬁut}umghthehu
of their photograwhic reconvaistanes systerat stems fromy the diverse
tasks they support.

By 1985 the degradation which would veeur if the Soviets Jost
their photographic reconnalzsance systems would be even greater
than today due to cxpected improvements in the capability and Pez-
ibility of those systems. In connection with the loss of the satelbtr inn
tercepsor, the possibility that the Soviots might use ground-based lasses
t&ﬂh&mhﬂﬂuh&cm&rhwhgmhdpmntmmt
to-severa levels of degradation. The loss of the projected highalitude
satellites for detecting missile lsunchos would severely Soviet
capabilities to react to waming of missile sitack, despite the exitt-nee
of their long-range rader systems, New reconmaissance, communtes-
tions, and navigation systems with more rapéd respomse time will sup-
port military tacks fn orisiz or conflicy; loss of thete prospective new
battle-management capabilities is refected in the increased degrada-
timlweh;hminthehbh,ahbwghlhmhmnlmm for exl-
beating ABM radars without satellites, the affect of the ks of these
sateliites on effectiveness of ABM systews is indged by be slighe.

Sysiaee Defansee

The USSR thnost certainly understands the requirements and tech-
niquu&wthaddmdhmmmmmmthdﬁmdhg
its space systems sterus from the Soviet pérception of US antisatelfite
research and devek wment and the development of the USSR3 gwn
sateliize interceptor. "“he satellites siready huve at Jeast some inkerent
pratective capability by virtue of their technical destn Jestures, such
as bulky and thick-skinned construetion, and manepvershility, The
use of multiple spacecraft and a capabiility bo laemch backup satellites
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The Soviets auo may 'udge that their satellite inzerceptor
& massure of deterrnt protection. FPor existing, of follow-on,
space systems the Soviets conld add various types of defessive mees-
ares at any Ume, but we do nat mow if they are doing 50 now or
will do so in the future,

Noniniarferance Prospects

The USSR hax perticipated in de faeto, mutual noninterfereace with
nltmuwfmrun.ﬁammw&mudmwﬁm
that space reconmaissance was contrary to internations] Taw g5 their
awn expability expanded, a5 detente progressed, and especially after
M-M&m.mdmmmm-mﬂm:ymp
part satellitos a3 “national technice] means™ of vevification protected
by the provisions of these agreements. They have lang ressrved the
option to interfere with direct broadcest sutellites, and while chey have
toned down their subsequent discossions on this issne since 1972, their
position apparently has not changed significantly.

Short of peeparation for = conflict Involving the use of Soviet and
US forces or what they believed to be US action against their own
sateflites, we helieve it highdy onlikely that the Seviets would inter-
fere with any US military or intelligence-related satellites in the fore-
seeable fiture. We bellevr that the degres of Sovisc dependence an
space systemns we have fusecast far the next ten yeurs i not by itself
high ennugh to deter the Soviets from interfering with US satellites
in the face of other compailing reasois to do so. A Seviet decision to
interfere would depend on a host of other factors, notably on Soviet
estimates of the overall political costs, of how much and for what
puzpose the US relied on its own satellites, and of the US sbility and
will to respond.

Increased Soviet dependence on space systems, howsver, probably
will Incrense Soviet incentives not to interfere with US satellites and
ko enter inio explicit non-interference ngreements. Neverthelems, we
think it unlikely that the Soviet lesdenhip would find pcceptable an

agreement covering alf spece syrterms. In particulse, we doubt that the
Sovists would agree not ta interfore with direct broadcast satellites,
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DISCUSSION

tiona This memocanduen an Soviet depead-
e5c8 00 FpS0e systery that support miltary o
oy petivitien.

2. The bulk of the USSR’ sfforts in space—
oy b e
Bes—is iny of militaty or _ opeEre-
Hons. Thiee out of wvary four Sovivt spasecrait
launchied in the past four years or s bave provided
diree? or Indinect support for such openitims. Th

Soviets regularly divote & significimt part of thelr

space cffart to eollceting Intelligene bt

mmm.mmaw'mwmﬂmm
temu ior the command and control of military
snd inteBigence opemtions. Additional space efforts
In sugport of military ar intellipnoe sctivitiey in.
chude: &rmdﬂ?&fwmmm and -com-
municating with uroes, metenrologicl satel
Utes foy colloction of weather duks fur operstions
mmmh:hemmm

in Improving Uwe sccorazy of bellistie
mipxiles, and satelites for exereise and calibraron
ﬂﬂﬂudm“ﬁt%uhhmunw
tional arbitn] , althoughy it hes ot bven
fown since ixte 1971,

3. The mumber of Sgviet militery and intelligence
refated space launchies ger yumr grew rapidly i the
1990, then leveled in the 1970 We erpect
that the present level of laainch sctivity will remain
spprexicantely 1. Sle for tha next yesr or 10, The
runber of lasrches may (e decline as the Sovieks
com 6 vely upon sabolites capable of more tine
& o, of pedorming muitiple méssions, and of
more efficlent or direct recowry of data they
oollect, '

_i!nmm.nmdﬂems}ﬁmw
ﬁmmmo‘iiﬂmﬂﬂmmha
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B. Concwpts of Dependence ond Degradetion

5. To assens the Soviets’ “Srpendencs” an their
milltary ar Intcligence spece rystoms, we con-
sidercd the avallyllity of substitstes for Ge fme
tions they perform or the support they provide,
We alio assessed the “Gegradasion™ethat &, the
reduction in capubility o perform specific taska
# the various spocw satens were nof avilable,
This study does not address such othet important
aspects ay sawllite soplaceont posls ar the e
Jourcys mecessary W replacs & space systom's
capability.

A We dave establshed three levels af deperchs
ence--high, modernte, arnd Jovwa—tnd three appress.
mately correspomling levels of degradation—gseiere,
ricderate, ek slight (sea Table £). Iusofar us o
space xystent it the only means of porfeming o
porticulsy mission or providing wppact, for en
armple. Soviet depevdloncs i fndged %o be high
There is aot, hawever, 8 oncto-or¢ ‘comrolation
betwern the assisied leveh of deprodence and
degradation. There ade space systeme for which
the Scviets have no ubstitule, yet the sbstnee of
the space systems would creste litle Impact om
Soviet reilitary of intelligence ewgsabilities, (For
sxample, seo the dcwtion of radsr calibration
sateilices on page 23.)

7. This memorandum does nob address specific
seenarios I which variou: spsce systems are, or

would b, employed. Instead, we define three gon-
oril situations ax Follaws:

Pescetina—Soviet military forcey o2 2 soemal
st stabux and ne erids o conflict exists for the
USSR

CrititmA pevicd of tension in wiich Soviet
wilitary Forees are in an ingyeased shate of rendi-
newt, such as in the 1973 Middie Exst war. { Use
of the achita) xatellite infevceisr, by definiing,
would create o crisly sitaation and might kead o
conilict.)

Conflict—Nov-roclenr vr ncdear warfure ine
voliving major Soviet military forves.
tupﬁmstwemhwwhi:hﬂmsrm
Fystems contribute are sot aecemsasily of the xame
importance vr yahe. It i3 beyond the scope of tiw
wudy bo assige relative vilues to Toconnahsance

versie convnanications e navigatien, and so
o

& The cvalution of depeadence and degradotion
depands to 2 great extent on owr understanding
of the tole anii effectivencss of non-space subati-
tulew. I some ases, there is more than sne hpe
of substitiute, since 3 single spage system fay cou-
tribute to several military or intclligence activitics
of laske. Genemlly, the sulmtitate would be gronnd-
basechefor example, high froquency communica.
Hona inks are a sobslityte for commuidcation satels
lites, But the whafitute for 2 Soviet space system
could aloo be & non-Sowiet space systemesuch us
US navigation snd geodetic spacecrsft,

9. Our understonding of Sevict copabilitios by
provide substitaton for eurment apace systews, and
henow our judgments about depondence and degra-
dation, are mode with fair pondidince ovcrall, Cher

Tebia 2
Levels of Depaedaire and Degradation
Depeafenie  Degradation

High. ... ... Mo prorviml or sntilestary lntityse, Srrwrw..,......  Na mrasingfl repabifty remaintey
Nodwais .. .., Ariuiuies siv svallabie, but they xm Nodwals . ... A opubiity vmsien, but N @ b

B A aRveraieat ax da W pilhb Haniipdly hdvred,

the mimbon o wif, o A enpEbRY Mismine, aw i W oo
Lowoc v i Bilmiiicies sre evadiable, and vy are indly wertewchiell :

% St prnrliesh or gdepuate

o




. 3w systere, 5t wall i on our sxthmates of lilely
Soviet policy about the user of space systems.

beth of these factors are” mubject o
change during G nent ten yoars.

I SQVIETY SPACE SYSTEMS-DEPENDENCE

AND DEGRADATION

18 Ouwr dissusion of Soviet spoce systems f¢
orgarized acconting o functional eategories: weap-
om, intellimace silection, tommanications, naval
sugport ¢ for savigation), meteorulngienl, prodetie,
and ealibration. Within each catvgory, the ditoms
mon of esch space sysrtend covers X fonction and
tsew, Soviet depandence on the system, and 11
degradation in Soviet military capabllitier which
would resuk from #y liss {3en Table 3 for the
nses of tasks supported by Soviet satellite system ).

A Waeopony-Sateitite Intorcepton

13 In 1be Fube L1900 ard ewrly 1970, the USSH
developed and tested i wthatellite (ASAT) sy
tem evaploying an orbital intateeptor which driroyy

sateilites with & navr-pucheir Ml eechanisos. Seven
inbercept tests were conducted
MM AP

e

ceptor serves a ddderrewt role visavis the U3,
HMW‘“MMWMW
deterrerce In additicn o Nx actual intercept/at
inck role. Neverthelens, we judge the USSR de-
pendence oa ity orbital interveptor to be fowr n
peacetime {ver Tabla 4) sinoe & vonber of other
fictors eomtributy bo deterring te 'S from intes
degradation i sight, In erisiz o1 conflict, the Sovists
have ne other way to fully replace the fntcroegions
capability; thesefore the dependence i1 judped bo
be kigh. As » potretial alteraative 10 the orbital
iotercepeor. Soviet antibalkitic mimiles wmwd with
wocliter washoady could be wsed to stk satelklos
up b nbout S sm. their charactere
istics, bowevar, both UB szl Sovict satellites would
be vuloerabls in e sfimcty of & muclenr explosion
in spane—Even ok very loug renges. In due couse,
the Soviety may be able to diuhle most krealtituds
sateliites with the large, peobalie Laser sysiam
ot Sery Shagun® Thus, Ly 1985 ihe USSR’ averall
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18, Phatogriphic reconnuissance i3 the single
mont active Soviet ypave sctivity in terms of sumber
of hutnches. Amnuslly thery ase about 30 of these

operate in the range of 80-110 nm. Coe of
theye Is almost alweys in orbit and
masy tnstances two or three sabellites are in orbit

23, In Iste 1974 the Soviats alo tested the fiest
of & tew type of unovnned satellite from w

copeules, ur “buckets,” were deorbited peviadically
n the courss of the misdon, sppanmtiy for the




recevesy of Imagery. Only two launches of the new
mtellite hare occurred 50 £3r, slthough sarlier mme
of their opestional sateilites abis may have dov
arbited such buckets for testing parposes. The firmt
of these new stellites had & wumber of the cher
acteristice of Soviet photographic reccuralnance
sprcecraft, the arbital parimeters, the
compaand Bk end the vecovery of the madn part
of the satellils niter a 12-day mision. Daring the
Lfetima of the first satcilte & backet wppoars to
tave bern dearbited intn the USSR on one or pos
_ﬁﬂymmlfmmm';dmuﬂ
backet recovicy technique -operstiomally, it will
allgw them sdditional Aexibility, They could, for
example, recover soms saellite imagery withost
baving o end the spaceersdi’s missiim. In addition,
the Sovicts might not have ko launch as many
spaceeraft to achileve & flow of data ecmparable to
that obtitained by curnmt systems.

24 Wa expect svohutionary improvements ta So-
viet photographic reconnalisance systems incfuding

mora precize a contrel. We belove their
objactives for this system will ba o schieve resolu.
mdmﬂmwmbim-ndho&MnhM
coverage ond reiponse by recovering imagery in
buckets, They probably will sho jmprove the recon.
nsisunce senaons on Salyubudae rpuorcraft. We do
not believe, however, that the Soviets will develop
a visitle-frequency, nesrreal-time system with mods
erste-tohigh resolution before the ewrly to mid
i980s becxuse of lmitations in sensor techaolagy,
datn handling, s imag- dispiny,

25 Lack.ig such a nearvol-tme imagery sys-
tem, the Soviets might chooss & develop 3 Emited
optical recomntivzsrices systome in which inngery
daty are stored on bosrd the spsewcralt and trans.
mitted o the ground pertodically when the sotellite
& over the USSR, Retsteval of some imugrry dats
world be misch inore sspid Shim with e present
tochniqos of recovering the entire spaceeraft or by
recorveting sevitn]l buckety from & single sutellite.
Hewever, the somber of frames of dats which vould
be takex: hetwern eich retrioval would prohalily be
limited becoms of restrictions In dsta storage ia
the speevenit amd in the tas svallobie for trans-
mixsan of dutk io ground statime

_

Elsctronie Reconnainance

2. The Soviets hawe clectromie  Dnellipesce
(ELINT) systes on three types of operational
spaceeraft bo colloct informaton oo the Jocation
and charscterdstios of bind- and ship-based maduns.
Decwuse of the mujor differences between these
E’Rwlﬂbﬂl'. .

27. The Soviet Bost-generation ELINT system i
& simple one that colloets yudimentary dats from
cmitters, These enitturs have Inciuded US space
radars, We snpect e system can dotect other

emitters 23 well, In an ynelutternd mdar eaviron.

ment. deta from one wteflite pass e be used to
darive the position of mtating cmitters with known




3 tindgrneration satellites are vsed for
electronie order-shbattle reconnaissance and, i

3. o Inte 3074, e Soviets | the :

Mihh-wﬂ“mktwwm ;': 2
Fram of n new electronie reconmuistanne sabeibne,
Ouly two Inunches Lave oorurred 5o far, The Bt
uﬂihwwhhnmm.ﬂﬂm Co
lw!tmiuuﬁhnuuixwuh

y paseey g !

data bes borm sualyzed. By providing the approis
mate lncation of ships, thip satellite iysten provides
sese yupport o Soviet ooesa surveillance capy-
bdities. There is evidence that *kip pasitiom dats
from these satellites by correlaied with dota from
other mare conventional ocesn fetonoalisance
Sourtes.

- J2 Beginning in late 1000, the Saviets launched
7 an advanced ELINT systemy—s nowerecoversble
saleflite devigned specifically for electronie recons
nabssamoe. Eight of these third-genesation satslites
htve been arbited, and the Soviets recently estab
tizhed & network of trew sctive spacverats. I




.

IT. The Soviets will likely wse their second. and by the =uieilite systom. The satellites are used to
on ELINT sutellites for sevees] more  collect data ovar parts of the ocean where the
) Navy is opersting, in what sppear to be efforts

cooedinatod with the Nevy.

4L In sddition . providing data o Moscow,
the oadar satellites tyansmit locctions of surface
ships directly to asvnl units, wd perhaps to air
uaits. The Nivy, and oven Long Bonge Awiation,
woitld be fnerastid in decviving soch dats @ sep-

e Sqviet Navy womid have 44, by luto 1978 the Soviets begsn flight testing
faterest in dita ool sutellitey that evertually mny lead to o hghealtitude
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ST R fully s
sorx of these satollites, the more

: g

ave the delection of misile buscher snd muclear
dwmﬂmmdmmmhwudmm

the boost phie,
45. To provide worldwide, resk-time dats roen-
tal 1o & comprehersive eardy waming system, the

Far Esit, plthough o satellitp-tonastellite

bilidy in concefvabla. The Soviets might chovse fo
deploy an exsly waming satellite systes o cover
those close-dn SLBM lumeh sremy near P
an lnitial step before they hanve the dats relay
system. Ia any coow, 0 spacehame exrly warniex
system would provide s much 20 15 mistutes more
waming than Soviet eady waming sadars. A space-
bome early wasniig syrem woxdd provide only
sbout Bve minuter more waming than an gver-

GCTSTAnd the tul
Hiely possibilitics

Photograghic-Geophysical Satelfites
ﬂ.t‘:‘:uigduuﬂihhum&uddmimtﬁt
past three yrary appareatly collects baske

und geophysicel date having Mlmthm
value, The satellitea operite kn ocbits Rbout 130 n
Mﬂtuﬂmahﬂmhmmnmm
m&mm o of Jand sreas and polar
foe B R

' oppler tracking that may be munitoeed st
ragay Gwert and covert Soviet satellite &

statiomy wound the world, Tracking from 2 ex.
tenslve network of alybions s sotyrate detey-
mivation of the steliite’v orbital chwracteristics,

Dependenca and Degratation

48, It is, of courss, recogmined that intelligmoe
tnformation, for whatever purposen and For whak
ever wite, {s collected by a varely of Soviet re
sources. In addition ¢ spsce recommaissance sys-
tems, sopport for basie intelligence activities iv
provided by public infarmation, humag soumes,
and. naxaatellie SIGINT of several types, as well
& ot and ravel reconnsigance. B most coscs,




[
T

tance, such satellites can hefp verify that cortsin
unreported events have not In fact occurmed.

45 In gomersl, the tasla performed with data
From Soviel intllipmee colloction sbdlites chaage
with the mcalstion from: peacetime o crisis, m well
23 with a tramdiion from crisis to conflict, Ihe
erphazis on e tashs changse too. In peacetime,
for emample, Soviet photographie reconnabssance
satellites onflect date that assist in the detatled
T cxisis or fn

sourom -of dm Tha Soviets' BICINT collsction,
ihsir alr a2 paval revonnaissancs, and their human
reporting wrw all upgraded during crisis or comflict
paviods, This occurs beoouse of e need for mare
spocifie infonnation mave quickly. The upgrading
#lso necurs 1o make these nOr-Spaoe sources mate
effective, since the axgety being collected against
will indertake stepe to deny (oc st Jeast control the
amount of} deta available to the Sovietx

5. Constdering all of these factors—the diverse
spoce systoms, the wunlety of ke they support.
the alternative owrced and e changes fo data
nevid and yser which octar under didferent oondl-
Gons—we fudge that the USSR dependence oa
thesr spacecrali ranga from low In high {w=
Tabls 3). Highest dependencw 15 on photographle
Tecormaissanne systimy during peacetiine.

3L In & pesceifeie environment, Soviet spaoe
of basie irtelligtnon and waring and the verifica-
tion process for temctional apregmentt. As sn
exaenple, sopport for verifylng G compliance of
the US and other nations with internstionsd agree.
merte—yuch s for strbegie wrmmt limitation, mutue
force reductions, and muclear nompraiiferations—
alio it provided by opens source materisd, humis
reporting, SIGINT, wud (ia some HEmitod circuane
stances) wir seconmmissance, Satellite photographie
tetonpadosince of US 1CTM snd ABM hutlitiey,
liowirer, Is e only continuoesly
llahia mathod of data collection zvailable 2o the
Soviels tp verify the 1§72 Stratagic Armet Limitas
toms Agreessents. Althongli the Sovists would re-
tiin some capabiiity to deteet violatiors of inteys
mationdl agreements without mece rosonmibemnne
systems, the USSR probably & ronee rellant on these:
zystemp for this function than for any other.

Tabis 5
Eidlasated Boried Ikulnlem 1 Degrodatien: Fntelligemee Collection Syniemy

A ASAL e L e e d——

Featetrn Cride Cosfisl

Phratographic Seconmimusrs.- .. 1975 HithSoew RighiSowre-Muderats Maderase-Lon) Woderate

1S Itigh Keverr HoghdSeoee Mogawied Wadiernle
Etecironly Repnn b bar. . co.as T ModeshtuiMadmale-Aiph  Moderatey) Madleraie Nadermte! M adival

e iederaleffodrrer . H-ﬁnhﬂlﬁfﬂm Maderitie T Madrrals
Radet Cim Deivolaibans, .., (93 Loadipht h;»jl.mmm Modemie-H ikt Wadoraty

683 Lowidbght Modwabs-lligh M adralie  Madersie-1ligha sifrvete
Sueveilenps by High-Altinde (925 — _ - _ o
Sstelbies—~ Himlle Canavh De- 1583 RiphiSeerw Hivix' Femew THnlSereve
teeivh.
Phavegmpitadlensiosiesd. . ..., 1S LowiSlipht LameStight Lowifllight .

1088 LawBigh LowilEpit LamiSlighy

#m quissing D5t Mt pragrun SPpeam Telaied 1o the iiimile lussak Selestive gywtem projoeted for S0,

14,
Tog%e




improvements in axisiing tefligence collaction sys.
tems willl resuit in greater dependence. These im.
provements are lkely % embody troader mes cov.

Hves are likely to be beas able than now o match

the perfamance of impeaved spece systems, the
smanmtﬁaﬂyhmdahﬁmlmnn

Renie collection sybellitey—as well as the wses of sk

mmmmhmmmm
For ull of these syviems moept for that of the pho
tographio-genphysical sateliites.

€ Commumications Reloy Systoms
5% Duting the past [\v¢ yearn the Soviets bave
greatly expanded their me of satellits systerny o
uh;mmhmmwymmqm
emarging for Sis purposs, bt the dlder anes are
beizg used tn ncw ways. Jlreet-time _
tecknbquen xre pow usid by Soviet

reiiiras tha USSR o huve 1 kupe mumber of ackive
sutollites. At present there are o lewst ight avaif-
able for use,

58 Molnlya 1 sateilites are werd extensively for




Molviya 2 .
0. The Soviets began to Lumnchs sotellites in the
Molelys 2 series in fate 2071, Moloiyn 2 wpresents
il potenthal tenfold increase tn relay copacity ovar
Molniys L, but 0 far has showa only about twics
the axpacity. These sateililes use orbits identicrl
to Molniya 13 Typically, only fomr Moluiys 2
appear to be wtive, The Ssvicls are continuing to
lmch both Meluiys 1y and 2, sopgesing that
both will be in v Eor several moro yesre,

84, Trs the last three years the Soviets have shiftad
the bulk of thelr communications for nonvmilitary/
intelligence purpasss 1 Molniya 2 ipacecnafe, The
&ats watinaly relayed now on Malniye 24 are tele
vision and 60-channel, common-sarrier communics-
Homs, Uas of tyese satelifics ertonds urto the Tntern
sputnik system (ihe Sovictaponsased counterpars
fo Intelsat}, with opesational ground stations in
Cube, Poland, Crechoslovakin, and Aangolia,

Melniye 3

83, tmlate 1074, the Soviets lnunched the fint of a
mew type of Molaiye smiellite~Molniys 3 Coly one
other has been lnunched xo 7. These sabellites
e ary oebit simdar to (he other two types of Mok
niyh Although we are not yet swe, they apmesr
10 have double the relay capacity of the Molniys &
W have not seess Molniya 5 space.mdt vxod opers.
tonally, slihough the Soviels tadicated they will
be wed for the US.Soviet Hotline.
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6. The key aement in our assemsment of So-
viet dependenes on commenications sateliites i the
growth in ware Uss of Moluya suteiiiles for
mitisnry/intelligense purpoote s stperted b5 e
large partly with the introduction of wany mors
reynale ut lower echeicns of command. Abw, be.
twcen now and 1683 wa project the svallability of
a moltazer Molnlys which will sormit dipect, twoe
way traffie with mobils wiers BB

S

As » evnit, by 1088 the USSH will be caing
commaniestions relay sabellites mech more widely
than indey, for both milfary{inteligence and cvil- .
is= purposes. This will espectally be the case in the
Cenrra) Asan, Stherien, and ¥ar Fastern erea of
the USSH and for commniestions with paval undbs
&k s,

T1. We judge the USSR dependonn on al} of
the Moluiys spacecrzll todzy 10 ba kow durieg
peacelime, crives, or conflicts {see Table 8). The
functions snd uss of theee rateilter-—to provide
reliable, reiatively high-capacily mes - of commme

are i {
rowrpletsly duplicated) by individual

ADOCE

of communications relay probably coukt fulfill basie
Soviet milliary/fintelligemnce requirersents in peson
tme, criaes, or conflictc The Soviets sppirtnily
have idequate vecundint meant of communications
50 that the ke of xny one, while exisring consider.
able fnitial confasion and delay, would ot seriously
damege Lalr capability to coslart erseiting affaies
of stete or o prepame for and conidutt military
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Thdide 6
Estimuted Boviel Dupendesee/ Degradaiion: Commynicsiions
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Paisvstior Crisiy Contilat

MBI, o arenen 193 Lo Blige LawiSiinh L Stight
(523 Medernta Nadionls : ! um-m.u }
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1% LowiBiah : iz Niadevote! Kadersts

7% By 1085 the expected astelbits developments EB

and growth i avege will lead b Incrensed Jepend- §
ance of military vsers on space communications, B
This will e the case spechally If sstomuted dors SRS
suppurt syrtems for command and eoutsnl—wiich
wse as Wy andfcipate. Al the same time. hevever, R
the Sovirty now bava a policy to maintain key [N
wilitary commmicstions redundantly so that eniti- |
<zl eprrmand axd vertrol nets can be roconstityted
in tase auy one mesoy wrre lost. Tha Soviets will RV
Probably be umable, however, to maintain rodun. JE
ot pround-based systems with capabilittes equal
to future satellite systems. Therefors, we axpect
thelr dependence on Moltiya communications sy
temes will increure to n modemte lovel,

T We judge that the USSA wonild suller omly
slight degradation in military cepabititis wduy i
the Malolys spececsaft were not svailable. In 1985,
we expect that degradition in their copabilitfes
from loss of Molniys commenications will rise 10




thase spateoralt sctive in separute orbitsl networky
sbont 556 nm high. After  Jung desclopment and
‘testing phase, ¥ sevics of first-genceation sascllites
beeame evalinble foy use in tha corly 19705 The
Sowirls genersily keep a network of three of these
sateflites metve st oor Hime, Sevond-gmerntion sat-
elites were firmt hhonched In late 1974 Pour have
been oriited sa far. Al are activa st presenz, and

appear 10 be vndergoing 10t amd caantion,

D, Noval Suppewt Sstalites (Novigotion)

K. A Soviet matellite program to provide savigas
‘tonad suppoet 1o waval entitier has boen active
since late T901.T There now are two generations of




thess satelifes for mavigutional supgoet dncherde
missile range Instrementation chips, oceanoprsphic
research shipe {including some conducting tests of

antisubmarine warface), and the diesel

38, By L85 the USSR probably will have inero-
duced follyw-on satellRey iotended to inclode 4
exteomely secomte navigotion capability to suppait
Iollew.on of new strategit offeasive weapons, sach
as reploaments projected for the SS-N-S and the
$5-N.A. Moreover, if tha Sovicts gry to develop an
airdsunched bellistle missile or & stratepic ot
missile, theéy would probably requies a precision
ravigation selellite which might be shle to update
the miuile's gwidante system during flight.

9. We jndgr the USSR’y current dependemss
m these spaceersit for savigationel support to bo
Jow, axcept [n conflict situations {see Table T}

in voafllct is judged to be moderate.
In 1955, we expect this dependerioe to remain basier

90, Sbret of conflict, the navigation nepport fune-
tice of thess spaczoraht more than lkely con
replaced today, cven for Tallistic missile
muines. Other memnt which the Sowviets use
i prtpess are cedestisl navigation (weather and

E. Mategrologicst
51 The Soviets orbited their Zrst “Metoor”
weaibtr sstellites in 1989 altey soversl yesrs of

for collecting weather dars, including a relatively
lowe orbit { now st sbout 500 nan), sy optical systent
with & relatively marrow fickd of vicw, aod & limited
hay requived multiple satellitoy to poovide dmely
global coversge. The Sovicls kecp about efght
vresther-collection spacecrait active in erbil simul-
tanwoutly. Each has ma imtroment package omy
sisting of several eadiometers that yicld data on the
heat balance of the carth, and televtdion and infra-
rd scanners that provide cloud cover infoomation
0 the eauth's daylight and dark portions. Ia 1971,
the Sovicts modificd thele meteorologicnl sateflites
lu permit resliune transmission of Imagery.

52 In nddition to normal westher fomrousting,
the Sowiety aly could t3e the data from theie
salelllbes i)

= improve westhor duts trawmitted b ships
and other out-of-azen stativiss;

Tibla 7
Estinated Sovies Dependenee! Dupudciisn: Naval Sappers Satelliten

Proosiin € Confllier
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slight degradation ey ;
not available, Tn ecallict situations, the degradation
riiae to mnderwie. Wi expert thy degradation %o
rematn basically unchanged for the forcseeable

F. Geodetic

97. Sinve: zbowt 1983, the Sovics Pave been
fathesing o dmited emount of geodetic date, wing
mewturation techriques o fmapsy from thelr
wwbmmmmmcm
has been woridwile, but the emphasis hss boen
wmﬂnﬂiﬁtdlhmfﬂllu& Sovicts by

Tk

oa. T 19880, the Soviets bigan launching goodetic
satzllites to improve tiwir overall effort In peodesy
and gravimetry. Thess ipacacraft have s-axy char
sctoristics similaz bo the naval support satellites,
hot now mre b orbits about 730 wm high.
ortiits allow extentive teacking from the Nerthern
Hemisphere, where Saviet JCBM lrunch sites end
nesely sl ICBM targets are focated. ‘) e orbity alio

]

provide several oppertunities exch day for ob.

servations to be madt on the rsme rvolnbos For
both the TSR and North Amevice.

20, Soviet geodetia rpe-berilt have Aoshing Hights
that perit the Sovists to tabe messurements under
controllad situstions and without relying on solar
lmination. Lightpulwe sssiem amd Dopplor

H
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" 108, W Judy the USSN to be highly dvpendent

1.4 e » ‘;f_ m ﬁ.hru: .
From about 200 to about 1100 nm, One type of radar
cilration satellite haa been wsed since G mids
I960x. A wew, chore versatile type of sateliite, first
Fxooched In irid-1974, alio & used for radar calibes

sHites tn their mdancelited operations tn 3o
guire and track real objecty which simulaie pertions
of SLEM or [CEM trajectoricr.

on the redur ealilrition spacecaft {see Table 16),
There is i kdaguate substitute fn this ipacecreft.
This [evel of dopersdence for the eslibration sstel -
Lites will st oxizt in X005, or ua g as the Mossre




Tabie 0
Eviicated Seriet Dependencal Deogradation:
Saieliites
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H. Othiar Naw Miniors and Uses
109. Between sow and 1985 we expect the So
wiets to introtucs advasced versions of many, and

la.spmthmyh
reseayching to support military sod intelligence: op-
erstions inclode thase For:

s detoction and trucking of submarines: and
wdetoction and tracking of large sirctuR, such
a8 bombers aod sirboene command posts.
We cousider # highly wnlikely ¢hat, by 1955, the
Soviets will have space syshems. In bieing to per
mmmmdmmm

wical diffiesites [rmrolved.
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Il SOVIET SPACE SYSYEM DEFENSES
A, Awarenen
138, The USSR almost carbainly fs sware of 58
the mom fundumenta] ways 1o peovide 4 deferse
for, or protect, its space ryvteens. And we surpect

that w USSR intarest in defending ity own susce
systermy, 48 wull a3 in the reswasch to b able
to do s, has steermed ot Jeast in part from Sovict
perveptiva of US atimatellite reseisch asd devel-

117. The Saviats howe indicated their aware
ness of some of e glder US development

which discawst sophistitsted concepty for Bati-

satallite systems. The repart includes poshulated

foture 05 orbital intoroept syxtems for the das-

trutiva of satellites, as well ws their nheatraleation

{ drough optical Hindleg. jamming of up-snd-down
pablication

Hnke, ake.}. This also discusses explicitly
the now-defunct US 509, 437 xnd 922 direcs-suont
antisanellits prograes® Al mentioued wre the
sountermeniwres aviilalie (o a tmget 1o prevet
aoquisition, such a1 man uvering, deployment of
decoys, and inberference with a padxr sensor through
ceetronle countermenssres. 1t caa be inferred from
e disession of variows posiniate] aMacks by US
salellften on Soviet spacecrnit thut detallad thoeght

"_ f‘
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198 Tn sddition to the foregoing inhesent feas
tures, the Soviets could bulld Iste their space
systema the following defensive capabibitics, pre-
sented i what we judis 10 be the decteasing
of difficubly for the Soviete: &

suteibits with » self-defense capability to dame
xge ox desivoy as imteveeptor, xoch ax theough
the employment of an pr-bourd laser.

wne Electronie countermessures which provide 2
capabillly to interfere with any radar tracking
of the sxtelllls, sither liy an interceptar or us
purt of a ground-basnd sysbem.

—The wie of chaff which provides tho sbellite
with the sapability to ereste discrete “paffs.”
or what amount to muktiphe false targets.

e Froviding the sstellite with the capebility 1o

deploy decoge that simulate ftr cadar and/er

opticsl charscterivtice
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of uuter spatn, 2 the Soviets avolded reising sstellite
reconnaiemnce s &y bue, This was the first ono-
cvete sign that they had rome o accept pace-haved
recontalssance a3 an fmportant and neesary noe
Honal Funetion, It & now enstuined In acorptamce
by t'ue Scrviailx of “national trchmical srenm” of verk
fcatino—which incheles space-bazed reconnals
sance systemy, These means are o Fondamental el
mint of the ASM Tresiy 1t and the Inverini Agree-
ment on Offensive Mistles, and will be lachuled
in any sehisguent strategio nraw limitations (SAL)
aroords. The Savicts probably do not megard US
nonwetonmalsianes, mifltery sapport satellites ay
“natione] bechaical menw”™ of verilication protected
by the provisioms of Hwse sgreements,

125, Tha Scviely haw expreaed contern pud-
licly obout direct-besadosst sateliites, porticularly
those that the US might use, Although the USSR
Tas the copabilily to bufld such satclliics of Kz owm
(it Sndioated recently dx intent to extablich a similar
dumestip syshom—the StatiuanT), we thisk #t
realized Jong ogo that & I quits vulncrable n the
taternal pelitical impact of these n:amnm
spacecraft oom tramamit tslavisian or radin programs
directly to lstensy wilkont rouiing through a
mmmmmmmm
potential of these satelfites to reiny what they el
“olfcraive of llegml” information to Sisteners inside
the USSR. The USSR haa sinbed before the UN
that # reservex the tight to fake action agim
such sitelliter, While it hat loord dows sulseqamt
statements of thix fums siiee $972, the USSR’ posie
tine hax mot chunged significantly.

overail depondance of the Suvicts on spece nvs-
tems, Bhey kuiude detente and the US-Soviel politis
cal s milibiey velytdomhip, the risted moter
dahlmﬂmwd:rﬂwSAannnnh.Hsm
tisMy unprotected pahne of Soviet spoce
h%mﬂiﬁrhu‘dﬁsﬁm
o its space systems, and Soviets' view of the US
ahility and will to respond to any interforence on
their part. Fach of the factors ix dynamie ind world
acnqulne different s ovie Eme. The net
effect tn date of o) of them, howevet, is de fecio,
o mntonl, nominterivrence.

190, The most important polities! Tactor at 1#es-
et i3 the tmpact that Interfrrence would hove
en SoviehUS Aiteate. The Soviets probably reckon
that dednité wendd not servive an altack on & US
ypusserafi, and it might not even servive U3 detees

tion of sposadie, tovert elivtronic or laser inter.

ferente with s space systrena. Moreover, the ['SSR

undoutedly recognises thet physteal Ibierforence’

with US frieipence colloction sateliitcs would be
inconsfatont with s oblig.ations under the SAL
spreements. It probably understonds that oy di-
rivct attemot ko prevert the US from nring its + pos
systor 1o gathee intelligence on Sovict strategic
programa would conalitute so seriouk & vigktion of
Mwmn.euuh! anly he
by an effart to disrupt the established US-Soviet
political snd milttery scintionship. The USSH prob.
ably realizes that such action would be so inter-
preted by fhie US
131, Perhups 13e most important af the other
Imtllnﬂm'lwt'nlldtpudnmmm
sysirem in geseral, and spuce recymnsivsanes tys.
berzs in . Ag shows earlier in this paper,
&Uﬁﬂh%miﬂeﬂhhwuﬁm
nystems, particulisly for mtelligence collection. This
mmwh’hmhnefhmhu
saounlly, woww i abost it cwrent Jevel n the
mid« do Lxbe 10008, oud Bas boes niking moer ilowly
I e 1970s. Given their dependence on thoe
sysserns now and what Wil be greater dependence
o thesr and ather systema in the futare, the Soviels
will ba reluctunt b0 sderinkes gy sctions that cocld
jeoperdise them.

132 The gescrally ungeotected nature of the
USSH's cwn spoce systoms bs 8 Factor that probably

il

W™




on Soviet satelites, howevee, sinos they know te
US does niat now bave & specitic and dedivated
capibiiity for this purposs.

133 Another factoe fy the Soviet smmammant of
the bovel of US dependence on [ space systems.
mmwmmmmmm

its space aystesy extentively for a varicty

military and intilligance tsske. And the Soviets

may be sware that mbstitutes for space systems
do bob. exist in some cuses.

maksance systams, or the Sovist militsry position
was jodged t be undescut by US satellites dizeciiy
sppoctimg US weapon. yystens. Below thiy throihe
old, US militury or latelligence micliiics almast
cartaindy wonkd be mfe gatll the Soviets helleved
the US had taken peiot action against Soviet space

inchude:
i Soviet perception of s widening gap betwrwn
what the US and fhe USSR gain from spece
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—=u Soviet bolinf that the US was unwiliing, ac
totally unzble, ko interfere effectively with
Soviet spote systems;

—Soviet soquisiton of sdditioral, and mare
effective capabllitics 16 interfore with US
space syshems;

~tha Intraduction by the Soviets of mears of
countering US ivterference, such & anb-fum

— & Soviet uawilliogy=s to distuss ar ayrecmint
peobibiting irtedference.

140. Widle the prowing Sovier dependence on
rpace b a fector that contributes ko de facte non
interferenios, R also might contribute %0 & Soviet
fotevest s a noninterference agroement, It may
have ployed this role lresdy, stnce the USSH B
at lowst sompwhat Inderesiod in the geresd topic
of nozinterference with space rystems. At Comeva
o Muay 1974, Yurd Kebosov of the Soviet Minktry
ﬁFwﬂant&tddhmd:mnﬂnﬂwUNi
Outerspace Commsittes sugpesting that the oom-
mitter miglt with w sxmine sontaterference with
SpRCT Systams

I8l The USSR might virw negotiations toward
some sart of agreement on noninterfetescy us 3
usefn! means of buttressing detenta. While muv
rech agreement would have to be mwptable
the Soviets on ity own merits, we woukd expect
them to portriy the pondbility of a soainterforence
agreersent, pubBcly and privaicly, xs a reinforce.
et of deteste, even i that were o be, i Face,
truch less importars than the fechalen} comsiders-
tiors and bemefits,

2 We conclude thar the prospecty seem Favor-
sils that the USSR would be wilting ts participste
in megotiations ioeerd & formal noainterforence

agroeent, includizg rome sad porhaps nearly all
spsce systems, { Civen the Soviets” pasition on direct
hroadeest satellites, H they coubd not schicve
agreement Bmiting the we of tuch .
through the UN for example, it i very unbhely
that they would want thess satellites includod in
s nozinterference sgreoment.) The wmtionale for
Soviet participation could include the technicel
Information they might gala during such negstis-
Hone, although they would have to cxpect to pre-
vide a2 frest sortic infarmation on thir own gystems,
The exirtence of the Soviet orbital (nterceptor could
finve an effcet oo the USSK's attitude towazd a
nouivteifironce agrorment. The imerceptor could
wttmatlate the Sovicts %0 seok ap aprecent that might
prevent the LS from developing or deploying
simdlar wystom.

143, IFthe US commits itsetf to develop or depley
ity cwn aatollite Ealtrcept syatesa, Soviet fuberest
it the subject of ponistcrferononasach a3 o formal
szresrammbeairighe Lise sigificantly. A major Soviet
objective wonld be shatting off the US ffort, either
by direct prohibition o by underovitting the US

E

- sationnde for ks system,

144, We suspext tha? any noyotictions towasd
wch s agcenent woukd kst several years and
woeld be techrically, B not politically, difficul:
The following specific fratores of anv potentisl
agreement probably would be ameng those the
Soviets world find st appealing:

— posikive protoction of key Sowiet rystensy

— barring U3 developrent or deployment .4

sntisstcllibe systeys;

~a focus wa subsets of spoew systoms;

wee fimbted dorstion: snd

e Billatern).




