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SCOPE NOTE

This Assessment looks at Soviet research on Nuclear Winter to
determine what the Soviet leaders think of the hypothesis. the extent to
which they are exploiting the subject for propaganda purposes. and the
most likely implications from Moscow’s perspective. It does not reach
iudgments about the scientific validity of the Nuclear Winter hypothe-
sis. Most of the information on which this analysis is based is derived
from the international scientific and diplomatic communities. This
information is supplemented by foreign media reports. We alse have
debriefed a Soviet scientist who recently defected from the USSR and
was knowledgeable of the capabilities of individuals and organizations
involved in Soviet research in this field. From these sources, we believe
that we have a relatively good understanding of Soviet Nuclear Winter
rescarch. We also know what Soviet leaders say publicly about Nuclear
Winter. Their private. personal perceptions, however, are not known,
We identify some possible military and political dilenimas. should
Soviet leaders come to believe Nuclear Winter poses a serious danger.
and note some possible indicators of inc rodqms, concern over possible
adverse climatic consequences of nuclear war. 25X1

Note This Assessment was prepared under the auspices of the National Inte Higenee {fficer for
strategie Programs. 11 was eoardinated at the working level by the Central |Tlh“”12(’]’ltf Ageney, the Defense
Intelligence Ageney. and the intelligence component of the Department of Energy. 25X1
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KEY JUDGMENTS

We do not anticipate any changes to Soviet nuclear weapons
policies or programs solely as a result of Nuclear Winler rescarch
Senior Soviet leaders are informed about Nuclear Winter. Reportedly.
Foreign Minister Gromyko has been brieled on the subject. But the
scientific evidence is not yet convineing, and, more important, Soviet
leaders do not see any apparent response in LS strategic programs to
Nuclear Winter concerns. Lacking both of these conditions, we believe
Moscow will continue to maintain a strategic force posture that supports
their war-fighting strategy and depends primarily on missiles with large
throw weights and large numbers of warheads. Consequently. we
believe that there is little chance for major reductions in their nuelear
arsenal as a direct result of published or ongaing rescarch on Nuclear
Winter.

We believe that there is a wide difference in what Soviet officials
say publicly about Nuclear Winter and what they believe privately. The
official Soviet party line is that Nuclear Winter is real and the effeots
are certain and severe, but Soviet scientists have privately acknowl-
edeed that substantial uncertainties remain. Despite these uncertainties.
Soviet Nuclear Winter research remains concentrated among a small
zroup of Computer Center scientists with little background in ¢limatol-
ogy. The research program does not appear to be well coordinated
' among other individuals and institutions in the Soviet Union that could

make important contributions. Nor do we have any evidence that the
rescarch program is coordinated with the nuclear weapons design
organizations at this time.

Soviet Nuclear Winter research began in 1983, when a lew
scientists moved quickly to conduet investigations and enter into the
growing debate on the subject. Their findings were widely reported as
independent confirmation of the hypothesis that nuclear war would
lead to widespread and devastating climatic changes. On closer exami-
nation. however, Soviet research on Nuclear Winter is not convincing,
Neither is it well documented. 1t is derived almost entirely from US
ideas. data. and models. Early US climate models were greatly simpli-
fied aud run with input data that grossly exaggerated the effects of
smoke from burning cities, the key variable in the Nuclear Winter
equation. Not surprisingly, Soviet scientists have consistently reported
more severe climatic changes than are usnally found in similar research
in the West. Furthermore, Soviet reporting tends to streteh conelusions
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well heyond what the researeh supports, often coneluding that —. .. nu-
clear war of any dimension will signify either the disappearance of the
human race or its degradation Lo a level lower than prehistorie.” While
Soviet scieatists privately weknowledse errors in their work that produoce
more severe ouleomes. they publicly continue to vaoice the party line,
Western scientists hasve been amazed at this kind o intellectual
dizhonesty.

The location, uature. and findings of Soviet research suggest that
the primary interest in Nuclear Winter thuos far is for external political
purposes. A larze. well-coordinated propaganda campaign has been
oreanized with the international scientitic community as the primary
target audience. The objective is to use these scientists to convinee
Western publics. and nltimately  their political leaders. that arms
reductions are necessary. that the US arsenal is already oo large. and
that new weapons are nol needed. The themes usually emphasized at
imternational  seientific forums and widely reported in the media
include:

—-Nuclear war would  have  disastrons  consequences for  ull
mankind.

— There is no effective defense against nuclear attack.

— There is mmereasing danger of nuclear war due to the Tarms

Y
-— 1S actions are the main cause of the Tarms race.”

The efforts have met with some suceess. In cerlain cases. Soviet
seientists gain direct aceess o political leadersin the West, For example,
Viadimir Aleksandrov, the leading Soviet wriler on Nuclear Winler, has
Lestilied before the US Congress, In other cases. Soviet participalion in
international organizations has served to keep thie horrers of nuelear war
Lhelore the public. The UN World Health Organization. for example.
has placed the study of Nuclear Winter onits aszenda

In addition to the potential for political influence. Soviel participa-
tion in Nuclear Winter research also contributes to continned Saviet
access to US seientisls. research, and  computers, Ttoalso provides
oppartunities for Soviet scientists 1o develop new modeling technignes
and improve global cireulation models,

For all of these reasons, we expect Soviet research on Nucelear
Winter will continue, but no substantial contributions are anticipated.
Experimental research on laree-scale fires. which could provide usetul
input data, has not been approved. Also, analysis will he limited by
Soviet computers that lack the capacily to use advaneed climate models,
There will he continued Soviel interest in seientific exchanges with US

?
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scientists, but Soviet agreement to joint research is unlikely because
Moscow s publie position is that the Nuclear Winter hypothesis has heen
adeguately proved. Furthermore, it is important to Moscow that Soviet
Nuclear Winter research be perceived as independent and original. In
any event, unclassificd Soviet rescarch probably will be carefully
circumsceribed so that it does not cast any serious doubts on the Nuelear
Winter hypothesis,

Classified analysis of Nuclear Winter is likely to be undertaken
outside of the Computer Center. At a minimum, military planners
woitld want to know to what extent their strike plans and US retaliatory
strikes would cause adverse climatic conditions in the USSR, Another
major issue is the possibility of asymmetrical damage in which the
Soviet Union could experience somewhat more severe climatic conse-
guences from a nuclear war than the United States because prevailing
winds could move smaoke from the United States and Furope to the
Soviet Union more quickly than smoke from the Soviet cities would
arrive over the United States.

Regardless of the climatic consequences of nuclear war, Nuclear
Winter rescarch has pointed out some additional problems that may
have been  insufficiently  considered by Soviet military  planners,
including:

— Persistent smoke and dust could obscure targets from overhead
reconnaissance and interfere with aircraft engines.

— Cold and darkness ecould further stress personnel operating
command and control systems.

— High-frequency communications links and satellite zround con-
trol stations could be affected by inereased dust and water vapor
in the atmosphere.

The Nuclear Winter hypothesis could pose potential dilemmas for
the Soviet leadership and it could lead to contradictions between these
new considerations, on the one hand. and Soviet doctrine and weapons
employment policies on the other. Such contradictions would probably
cause Soviet officials to demand exceptionally high standards of scientif -
i proof for the Nuclear Winter hypothesis. standards that probably
cannot be met,

Efforts to reduce the climatic consequences of nuclear war would
run counter to Soviet war-fighting strategy. which emphasizes preemp-
tion and massive strikes. Responses to this dilemma would be difficult
for Soviet strategic planners; they apparently are highly skeptical of
concepts of escalation control and small-scale strike options. Nuclear
Winter considerations also could result in more emphasis on convention-
al torees. hiological weapons such as those achieved by genetic engineer-
ing. and directed-energy weapons.

3
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Should Soviet leaders become convineed that steps must be taken
to rednce the possibility of Nuclear Winter. these measures could affect
Soviet research and development programs. This could reintorce exist-
ing trends toward lower yields and  better accuracy. Nonnelear
warheads also could be considered for stratevic targets. In addition.
fargeting planners might consider target combustibility along with other
fictors to reduce the amount of smoke and dust. Nuclear Winter
considerations also could complicate Soviet ballistic missile detense
(BMD] efforts. Should Moscow become concerned with using BMID both
1o protect military capabilities and to prevent an attack from triggering
Nuclear Winter, then a much more extensive defense capability would
he required.

Finally. Nuclear Winter also could influence Soviet thinking about
civil defense. Because of the potential damage to food production.
Soviet civil defense officials could be forced to extend their planning
time frames for basic survival to about a year. Thus. substantial
nereases in civil defense Tood stockpiles might be an early indicator
it Nuclear Winter was beginning to influence Soviet thinking at high

levels.

25X1
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DISCUSSION

The Scientific Debate

Background

I. The concept of “Nuclear Winter™ could funda-
menlally change the way we think abeut nuclear war,
The term refers to the possibility of catastrophic
changes in climate due to nuclear war, This coneept
was first raised in 1982 and, i 19583, caught the
attention of the scientific community with the publi-
cation ol the "TTAPST ! study. The study concluded
that nuelear war could trigger severe and widespread
changes in climate that could have devastating global
conscquences. Other scientists have concluded that
these climatic changes could lead to the extinetion of
lwirnan life on earth”

2 Nuelear Winler studies raise the possibility thal

the longer term. global-scale. aftereHects of miclear
war gy be even more serions than the immediate
cHeots, Previous studies were primarily  concerned
with immedite effects, including blast, heat, and
short-teom radiation. Studies of longer term effects
concontrated on Talloat, residhial radiation, and ozone

SO Tereo, (0B Teon BOF Ackerman, T B Pollack. and Carl
Satt CNnelear Wanter Global Consequences of Multiple Nuaelear
Faploasions,™ Sewetiee. vol. 2220 Noo 3630023 December 19530 The
repwork s nsalby referred tooas the "TTAPS” study . combining the
initials of their Last naes A Tess technical article on the subject by
Carl Sawan appeared v Foreign Affairs, vol 62, Noo 2 (Winter
1953 %40 wnd received widespread attention. The TTAPS study
prew ot ol analyas of dast storms on Mars in connection with the
LS Mariner space exploration project o the early 1970s Mariner
b Tromn Stars indicated that the widespread and persisient dust
starnes absorbed considerable solar radiation and resubled in tem-
peratnres nch higher than vormal ol the polluted hiely alvitudes
and el lowver temperatures on the surfaces that were masked
from solar radialivan Similar changes on a much snualler seale have
heen voted encarth as a result of maior voleaniv eruptions Uhat
||Lit-a'lvd Laruee yuanlities of ash llllrlit‘lt‘ﬁ into the ulnmsph(’rl’. [u
1957, a gronp ol American seicotists decided tooapply what had
Deen learned aboat the effects of Targe quantities of dast o the
atmwosphere b the ouclear war conteal, in what eventuudly became
the TCATS report. A separate study in TON2 by Crutzen and Birks
pointed out the polential sigoitivances of stnoke From burning cities
and borests i lowering suvface lemperatures after a noclear attack.
With this dhscovery, smoke dula were added to the TTAPS research.
Froviesly it had ot been assuined that smoke would rise to high
enonglealtitudes to canse significant, widespread climatic efeets.

< Panl Ebrlich, " "Fhe Bivlogical Conseguences of Nuclear War. " in
The Codd and the Park (19845 p 5% '

depletion. But the climatic consequences of  large
amounts of smoke and dust were overlooked until
recently: therefore the Nuclear Winter hypothesis has
attracled considerable interest. Many scientists, how-
ever, do not agree that the effects would be ax severe
and widespread as indicated in carly discussions, and
thus a scientific debate has opened. This debate
represents the latest in the long series of scientific
concerns about nuclear war.

Nuclear Winter Hypothesis

The Nuclear Winter hypothesis essentially argoes
that a nuclear war would produce large quantities of
smoke and dust Uhal would absorh solar radistion,
causing:

— Darkness For several weeks or longer,

— Cooling lemperatures Tor severz! months or
]mlm‘r.

— Cirenlalion pattern changes that would bring
similar, bl less severe, elimatio changes o Lhe

Southern Hemisphere.

The Process

3. Although smoke and dust were found to be 1he
major contributors to Nuelear Winter, the TTAPS
study considered four main physical effeets of mulli-
ple nuclear explusions: smoke in the troposphere, dust
in the stratosphere, falfout of radivactive debris. and
depletion of the gzene layer. A single, T-megaton (M{)
weapon  detonated  at ground  level can generate
10000 to 6004000 tons of fine dust that is propelled
into the upper troposphere and stratosphere. In the
TTAPS base-case scenario, about 960 million ons of
fine dust was produced, about 80 percent of which
reached the stratosphere. These particles wonld re-
main in the stratosphere for about a year, scatlering
sunlight. Airbursts over cities would likely start mas-
sive fires that conld generate Jarge quantities of smoke,
Smoke particles could remain in the upper tropo-
sphere for weeks to months, [n the TTAPS study, one
scenario imvolved a 1L.000-weapon attack using 100-

SECRET

Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP87TC0413R000100170003-9

25X1

25X1

25X1

25X1

25X1
25X1



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP87T00413R000100170003-9
SECRET

kiloton skt warheads aainst an arban area eqnivalent
to abont TO0 cities This scenario produced an estimat-
od 130 million tons of smoke i the troposphere In
addition o dost aned stoke, radioactive particles also
are produced and carried aloft in the firchull or the
updraft Particles injected into the lower troposphere
settle back to earth or are rained ont ina matter of
woeeks Those injected at higher altitudes, imo the
stratosphiere, remain there for aboat o yvear, by which
titne wost of Lthe Bssion products have decaved 1o safer
fevels, The Tourth effect. ozene depletion. results from
nitrowen osides prodiuced Iy high-yvield explosions and
amonnted to abont o 30-percenl maximum reduction
iv ozone in the TTAPS base case. This wonld prodoce
abautt i bwolold increase in ultraviolet radiation in the
liest vear following o nuclear exchange, according to
the TTAPS analysis. Other elfects, including the gen-
erativn ol toxie gases. dioxins, and other dungerons
troducts were noted but net evaluated. :

Climate Changes

4 These physical effects conld buve o major impact
an the global climate, doe primarily to absorption af
sunlight by thick clouds of smoke From burning cities,
Focal weather atd precipitation could be seriously
disturbed tor up to o vear. The severity of changes i
climate wonld vary from reeion o region and depend
om L seasen daring whicls the attack occurred, but,
ever fnothe most extreme case considered in the
TTAPS gudy ., the climatic changes did not snegest
that o long-term ice e would be trigeered by nuclear
watr  This is pritnarily because of the tremencdons
aquanlitios of heat stored inthe oceans that would drive
the climate back to noroal ranges withing al inost. a
few yeurs. Nevertheless, the combination of duarkoess
and conling Tor even one vear could have disastrous

COTINE LTI,

3 The nermal temiperature eradient coukd he radi-
cally changed by large guantities of smoke in the
troposphere and dust o the stratosphere dfiaure [0 AL
the surbace, when heated by the sun, the earth has an
averme anmital temperabure of 1330 0536°F T Nuelear
vHtects '\smnl\'t' and dustt o the atmosphere could
1750 well
helow frevzine. within 30 davs of @ nuelear alttack, At

reduce surfuce temperalures to about

the same time, lemperature changes in e strato-
sphiere could be esen lurzer. possibly rising by as much
as 509 ax the smoke purticles ahsorhy solar energy.
The impuct of such temperature changes could be
severe, An abipt onset of cold may be damaging or
Latul to plants particularly if exposed during the
wrowing sewson. Crop harvests could be destroved or

&

Figure 1
Nuclear Winter: Atmospheric Effects
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severely reduced in much of the Northern Hemi-
sphere. Tt addition, the superheating of the strato-
sphere could wtlfect circulation patterns, bringine the
effects to the Southern Hemisphere rather guickly
Plants in the tropics are even more suseeptible to
damage from minor changes in climatic conditions

6. Furthermore, these conditions could persist Tor 2
long period of time (leure 21 The TTAPS buse-case
seenario produced subtreezing ternperatures for abont
three months, and about a year was required before
temperatures bewan 1o return to normal levels, The
eflects would be less severe in coastal areas, which are
wanined by the oceans. Even there, however, severe
storms would be commeon and in some areas furlther
inland, there could e continuons snowfall for monthis.
Water supplies conld be frozen, and aericalture innzht
b inpassible for wp to o year in many areds. :

7. Darkness iy the second maior consequence ol
injecting large guantities of smoke and dust in the
atmoesphere. Virtually all e on earth depends on

sanlight  If Tight levels were reduced by 3 pereent
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Figure 2
Nuclear Winter: Range and Duration
of Temperature Change:®
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most plants would be unable te maintain net growth,
lu the TTAPS base case. smoke from urban fires and
{orest fires reduced the amoeunt of sunlight reaching
the eurth’s surface by over 95 percent for more than a
week in the northern midlatitudes (igure 33 Tt could
lake a year or more for sunlight to reach normal levels
tHigiure 3. Widespread distuption of photosynthesis,
comnbined with radiation damage. severe cold. and
other effects, could pose a serious danger to plants and
ultimately to the animuals and humans which depend
on lhf'm.. .

Key Variables, Assumptions, and Uncertainties

8. Smoke is the key variuble that determines the
extent ta which climatic change would accur, over the
shorter term. while dust largely determines whether
the effect will be long lasting. In particular, the
amaunt of smoke produced. the altitude to which it
rose, and the duration that it persisted are erucial
factors in assessing resulting changes in the zlobal
climate. For example. in the TTAPS base case, 223

7

Figure 3
Nuclear Winter Darkness®
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million tons of smoke were injected into the almos-
phere and accounted for up to 90 percent of the
reductions in the solur cnergy reaching the carth's
surface and corresponding reductions in temperatures
that in some cases amounted to 30 degrees centigrude.
For such conditions to accur, however, there would
have to be large numbers of urban fires gencrating
intense heat that would carry some of the snmoke into
the stratosphere, where il would persist for much
longer periods than commonly occurs at lower alli-
tudes. The firchall of large-vield weapons, in the
megaton range, also could inject smoke and dust into
the stratosphere. Thus, the main smoke parameters—
how much, how high. and how long—depend on
assumptions. For example, the
amount of smoke generaled depends mainly upon the

several important

kinel of fuel, the amount of oxyzen available, weather
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Ficure 4
Nuclear Winter: Attenuation of Solar Energy
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Figure 5
Nuclear Winter: Scenario Variations
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conditions. and the rate of burn, The tolal injected
atoke i ommelear war seenario may vary by a factor

ol 10 ar inore.

9. Variations 1o the assumed properties of smoke
and dust generated Iw o nuclear war could change the
clinatologica! results stgniticantly, For example, rea-
sonable variations in estimates of dust and snoke
particle paranmeters could vary the optical depth of
resulting dost clowds from 4.02 1o 3,00 Sueh a range
apacily would result i conditions that range from
neslicible haze W near-tolal darkness. Furthermore,
the TTAPS stiedy  assomed instantancous, uniform
miection of smoke, whereas actual smoke and dust
injections obvioushy would vary  considerably from
pluce to place and over lime. so there would be
rm'rv.\;pmldilm variations in local emperatures o
sotie cases. surface temperatures would be unafected.

i others even o rise (o temperalures is possible

L0 The assumed nuelear war seenarios also signifi-
vantly alteet researeht findings. The eritical scenario
variable is the eatent of urban-industrial targeting,

14413 184

although the number of weapuns used. their vield.
height of burst, and timing alse are important, The
TTAPS base-cuse scenario involved a total vield of
34000 ME from 10400 weapons ranging from 01 Lo
100 ME each, About 20 pereent of the yield was
devoted to nrban-industrial targets. This scenavio is
similur o those used by other researchers. Several
other scenarios also were used in the TTAPS rescarch
to test the sensitivity of the ouleome to variations in
the postulated attacks. One of the maiar findings was
that even a relatively stnall nuclear exchangee—100 Mt
on urban targ(’lh—--cm:]d produce relatively large ¢li-
matic effeets. This seenario, however, wsed different
snoke parameters from the base case. Loa 3.000-At
counterforee exchange, where cities were avoided. the

climatic consequences were less severe digure 340 0

11, Another uncertainty is the extent o which
stoke and dust will reach the Southern Hemisphere
and canse substantial cooling Research using various
climale models sugsesis that typical cireuladion pal-
terns (Hadlev Cells) that would normally inhibit the
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transtrort of smoke and dust to the Southern Hemi-
spheee may be interrupted. This is due 1o warming of
the stratosphere that could reduce precipitation in the
tropical convergence zone that would be expected to
prevent the spread of acrosols to the Southern Hemi-
sphere. But the research is very preliminary at this
point. (v

12, Combining the key assumptions about smoke,
dust, and scenarios in o useful manner presents a
ditficult problem. Tn particular, 1runslating the guanti-
fy of burnable Tuels in cities and forests into appropri-
ate smwoke clonds that can be used in global climate
models i the greatest souree of uncertainty in Nuclear
Winter rescarch. Uutil more accurate data can be
collected from actual large-scale fires, there will con-
finue to be serious queslions about the likelibood of
severe and  persistent olimatic changes following a
nuelear \\'nr_é '

Confidence in Findings

I3 The Nuclear Winter hypothesis initially  en-
toved considerable support in the scientific communi-
ty. Farly independent research using more complex
climate models yielded similar results. Nevertheless,
Nuclear Winder research has not been without eriti-
vist. For examiple, one argument challenges that
rainont would substantially teduce the amount of
stmoke i the atmosphere within two weeks. Other
meteorological effects, such as local winds and cloud
caps, conld further reduce Lhe effects of smoke. Also,
varlations in the season selected for analysis can
signilicantly affect the outcome. For example, some
resedrell has indicated relatively minor temperature
declives might accompany a nuclear exchange ocetir-
ring iu the winter. As a result of these factors and
nncertainlies about the initial amount and properties
of smoke generated. average temperature changes
muy be far less thao those suggested in the TTAPS
study. Furthermore, the areas adversely affected muay
e 1nore restricted than sugeested in the preliminary
fuclings. However, even if the ecarly Nuclear Winter
research is in error by a factor of 10, the resulting
lemperature clanges may stll produce  significant
vrop damage in certain areas. ‘: '

CEvens thengh loval temperature changes may frequently be larsge
and rapied fineacess of 102 i a matter of haurs or dayve), the slobal
Chieate, considersd s oowhole is remarkably stable. For example.
average amntal temperatures have varied by only .59 over the
Lot hundred years, The stabulidy of thas buge, complex system is due
b oveans aeting as large enerey reservorrs and many ather complex
mleractive processes that store and redistribute solar energy. Be-
vinase ol the inlierent stability of this svstem. it takes wlobal-scale

¢

14 Confidence in the Nuclear Winter hypothesis
probahly will have to awail actual measurement of
particles produced by large fires. This conld involve
monitoring forest fires, experimental fires, or guick-
response measuremenl of actual large fires. Other
important areas ol study include the dynanmices of
smoke plumes, regional rather than global-scale me-
teorology, and caleulations about the probubility of
black stmoke reaching high altitudes. Even when the
physical phenomenon are Fairly well understood. how-
ever, there will continue to be substautial uncertainty

abowt the biological consequences of climate changes,

Soviet Views on Nuclear Winter

Leadership Perceptions

13, We do not know how serimsly the Soviel
political and military leacdership takes the Nuclear
Winter issue, shthough muany senior Soviet officials
probably are aware of the hypothesis. For example,
Yevgeniy Velikhoy, the main foree behind Nuoclear

Winter research i the USSR, has told

that e personally has

“briefed Foreign Minister Gromiyko, former Chief of

the General Staff Owarkov. and Defense Minister
Ustinov on the subject of Nuclear Winter. However,
we have uot yet noted any significant Soviet wilitary
interest in Nuelear \\"i]lt('r._

16. Il the Soviet leaders have been bricfed on
Nuclear Winter, and we believe they have. then they
share essentially the same scientific basis for under-
standing the problem as do US leaders Thus, at this
time, Soviet leaders are likely to believe thal nnclear
war would cause varying degrees of increased cold and
darkness in some regions, but e effects would net
mean lhe end of life on carth. This view generally is
consistenit with what they have been saying publicly for
over 20 years. that is, nuclear war would be o disaster of

events to cause changes, and even relatively small changes tooelobal
averages can catse dramatic local corsequences, Far example, major
voleanic eruptions inject large quantitivs of cdust and wash into the
atmosphere that spreads over much of the varth The eruption of
Tambors in Indonesia in 1515 produced an estimated 200 million
tens of avrosol particles that subsequently cansed about o 17¢
reduction in the average global temperulure Yet. this seemingly
stall change produced “the year without 2 summer” in 1516
Severe and persistent freezes cansed widespread loss of [fe and crop
failure throughout the United States and Furope Voleanic dost
particles, because ol their laree size. are relatively inefficient in
blocking sunlight. An injection of 200 million tons of smoke aned Just
resulting ram a nuclear war could have a mere severe impact than
a 19C lemperature change. :
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unprecedented  proportions. From this  perspectiy e,

colld and darkness swould turther complicate the al-

resedy difficult problem of survival in a noclear war.

17 We believe Soviet feaders will remain inlerested
in the subject because Nuclear Winler conld have
profound implications, i as aggested in the TTAPS
studs . Uiere s oo threshold ™ beyond which the use of
nuclear weapons woirld be self-destructive. Inosuch a
sitittion, a concept of deterrence that depended on
the eredibility of Laonehing a retaliatory strike with a
larze nuuber of nuelear weapons would be meaning-
less, The attractiveness of o disarming tirst strike also
woutld be redoced because, even it a first strike were
suceesstul i lotally destroyine the relaliatery capabili-
by of the wdy ersaries, it conld exceed the “threshold.”
trigsreritg Soclear Winter, thus bringing about sell-
destruction. Furthermore, the nuclear inventaries of
France. the U nited Kingdom, and China alse could
independently represent a more significant minimum
deterrent capability. Despile these considerations, So-
viet seienlisls have not capressed an interest in the
tilitry seenarios  or the threshold concept, except to
comment in line with their propaganda that  the
threshold s very low wid even o limited moclear war

probabils wonld triseer Nuclear Winler,

1% The threshold that coald trigeer Nuclear Win-
ter is gnile low aecording to the TTAPS study. Cuarl
Saett has suezested that, depending on vields and

targeling, i1 may be somewhere between 38 aniel

2.000 nnclear warhieads. Soviet scientists elaim that
their calewlations indicate that a LOO- Lo 1303 war—
S0 tinwes less than e TTADPS buase-case seenario -

U s of the terne Tthredheld™ o conneetions with Nuelear
Wonter o Tiecinme confroversial adinds becuarse it impkies that
e s somene sunple inessore of w arhieasls o vields that wifl trigeer
e wlobad clinmate conseagnences 3 more preper e ol the terim
wantled b tocindacate the onass of smeke inwected ot e atmosphere
that wonld create elobally significant temperature deetewses Smoke
naes s fometiay od the pambec ol sweeageons, thaar vield, aned. st
1wt banl 1hie l'lJHll]llH[l}ll]ll} ol vl wreas l;lr_&::‘ll‘[| Alse ﬂl:' leseul
weather, the seasan, ol ather variables can aflict the extent of
vlivtse eftects r-\[n'vlr:] Fren a nelear war wnother nl'nl)h-m with
e term threshoddd e i ite e ina strict sewentific setse as
desnertine g diserete point sl which o phenwrmencon oeears, sich s
woater bonlo g8 [HEC bk ok o 9970 By sch nse, SNaelea Winter
wondd veenr b pennt whiere e wledivion of woansle weeapon swoeulid
Sore tealistically.

o wlobally weniticanl tetnperabire drorm

there v combimonne ob waorsening ellects

D i serennzne eselmnges, Soviet setentists base nreed $est-
et svirtlsts e exdvene scenarios, on e order of 200000 Mt By
ot Ahe AT T came e tios wos 3EHE STE A O INE
W osevmairne s s tested. Bt omenerally s corsiderad o Tue

noreadebieally Lavee

10

contld canse a Nuclear Winter, Notall scientists avree,
fiowever, that saeh a self-destruetive thresholbd exists,
Nevertheless, sueh an idea has important implications
lor perceplions of the Fast-West military balance.
From the Nuclear Winter viewpoint, o limited war in
Furope conceivably could exceed the threshold. This
pereeptions of a Jow threshold conld andermine the
credibility of NATOs flexible response policy  and
place additionu] importance on the conventional Toree
bulunce. .

19 We helieve that Soviel military planners are
interested in the possilbde dangers of Nuclear Winler.
At a minimun, they woudd want to know to what
ealent their strike plans and US retabliatory strikes
would lead to adverse consequences in the USSR To
answer this kind of question. the basic relationship
between miclear weapans and Nuclear Winter will
need 1o be better mderstoad. In [);ir[i(‘11|;1r\ how dn
vatiations in numbers, vields, and targets alfect the
evtent atil severity of cold and durkness? .

Current Soviet Research

200 The logical place for Soviet climate research is
the State Committes for Hydrometeorolowy and 1nvi-
ronmental Control (usually called Ty drometl, the wov-
ermment organizalion veneradly responsible for climale
research and forecasting. Instead. Soviet research on
Nuclear Winter until recently has heen concenlrated
in the Academy of Scietces. Viadimir Adeksandros,
16, 18 the leading Soviet seientist working on Nuelear
Winter and appears to head an ad hoe group of about
2 seientists, Aleksandeov’s work in this field grew ont
of Soviet inlerest in US high-speed  compnlers. A
mathemutician specializing in compiter science. Alek-
sandvoy was directed in 1976 to shift his vescarch from
pas dynamics and plasma mechanies to clitnatology
He was sent 1o the United States an 1978 1o shady
computer-bised  veneral weather circulation models
and develop o compnter program compatible with

Viadimir Aleksandrov

Leading Soviel scientist
on Nuclear Winter
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relatively slow-speed Soviet computers, He returned o
the United Stades for further study and research in
FOSO and 19820 Duaring his visits be coquested and was
sranled aecess to w Cray-1 computer at the National
Center for Atmespheric Bescarch. His travel to the
United States has been under seientific exchansze

agrecients on climate research sivned in 1972, well

hetore Nuclear Winter became ati isste

200 10 1983, Aleksandrov was divected to work on

Nuclear Winter, probably Iy Yeveeniv Velikhov, a
vice president of the Academy of Sciences. Amone his
severad dutios. Velikhoy is secretary of the Departiment
af Information Scicnce, Compuiter Technology, and
Automation. This departinment, created in 1981, over-
sees e Computer Center where the main Nuclear
Winter rescarch is conducted. Velikhon's interest in
Nuclear Winder stems Trom his participation i inter-
mational seientifie forums and his responsibilities as
divector of the Soviet effort to develop supercom-
puters. He probably learned of Nuclear Winler at one
of the mumerons interoational conferences e atended
aneh recounized i polettial e conlribute both to
Soviet knowledege of computer science and to influ-
cuve international public opinien on the nuclear “arms
race.” Velikhov is palitically influential and @ prime
candidate o head the Soviet Academy of Scienees, e
is heavily invobved in all areas of nuelear disarma-
ment. concentratitge particularly on the issnes of mili-
tarization of onter space and the US Stratesic Defense
Initiative Velikloyv will continue to be the kev person
in shapineg Soviet Nuelear Winter researeh, and, ander
lis (|ir{‘t‘l_i::|1\ il_\\'i“ continue to serve Soviet potitical

fINLE s,

Yeveeniy Velikhov

Key promofer of Sorief
Nuclear Winter research

22 Velikhov took the Tead on Nuclear Winter and
tasked the Computer Center, which quickly produced
the first Soviel rescarch report on the subject. The
speed with which the report was produced s a highly
unusial accomplishiment in Soviet seience. In April
14985, the basic input infornation was probably ob-
tained at the TTAPS “Peer Keview™ in Boston. By
Awgust, o report was completed. printed in English,

11

and delivered at the Tuternational Seminar on Noclear
War held annnally al Erice, Raly. Such work wonld
normally Luke years in the Soviel Union because of
inherent difficultics in the system—slow computers,
tack of computer paper. and so forth, In this case,
Velikhiov was able to bring logether the necessary
resourees and wet the job done. This wus possible
mainly hecause Aleksandrov obtained two versions of
a general circalation model (GON during hs earlier

visils 1o the Uniled States—sontething Flydromet had

been unable to do.

23, To date, Soviet Nuclear Winter rescarel has
primarily involved a simplified GOML derived Trom a
Us model, and ram on a BESAM-6 computer. T 19553
preprint deseribing his work, Aleksandrov mentioned
u 40-hour modeling run on the BESM-6. This was {or o
single caleulation. one vear into the future, on his
highly sitplified model. He wlso noted thal similar
caletlations using o Cray-1 computer would require
ouly about cight minates. [n addition o three BESM-
(s, 4 YeS-1060 computer has been installed at the
Academy’s Moscow Compuler Center, but operational
difficultics with the YeS-1060 have thas far prevented
successful wse of o moere advanced GONL Cansequent-
Iy, Aleksandrov and Stenchikoy continne Lo rely on Il}n-
more simplilied GOM using the BESM-6. '

24 The Compuler Center facilities impose seviere
limitations on their abilities to do realistic Nuclear
Winter clinwte modeling State-of -the-art caleulations
regnire hours of Hme on Cray-class supercompnlers,
During a single modeling run in the West, about 100
Billion arithtetic operations are performed. at a typi-
cal computational rale of about 20 million Heating-
poinl vperations per second (Mopi The YeS-1060 s
capable of roughly 8.3 MAap for high-precision seien-
tific modeling problems. Fven the {astest Soviet scien-
tific computer. the Elbrus-10 s still less than one-lenth
the effective speed of 4 Cray. .

25 There has not been any significant Soviet re-
search on Nuclear Winter bevond the two reports by
Aleksouclrov and Stenchikoey delivered at Frice in 19583
and 1954 and frequently repeated elsewhere, Howey-
er. othier Soviet studies related to nuelear effects have
recently been presented at international conferences
Lecause they generally support the possibility of seri-
vus climmatic changes due to multiple nuclear explo-
siens. For the most part. these additional reports
represent earlier research, completed hefore the idea
of Nuelear Winter became popular. These additional
represent internal  competition

reporls also SO

ammong various nstitutes i the USSR as they atlermnpt
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to it additional recagnition. One repart by Jlvders
et seientists concluded tat gaseens bvprodocts of
mnclear explosions. especially ozone in the troposphere
ared nitrogen ostdes in the stratosphere, wonld produce
[ er stelace temperatares that wonld persist hecauss

these pallntants would  remain o the atmosmphere
el bomeer than <ocke and dust. Another nnpuby-
lished Soviet report noted thal the atmosphieric inec-
ton al nitroeen ovides from nelear testing duarine the
F4950 63 tioe Trame iy have contributed te abont o
30 diop o ws eruse temperature. Dala from nuele-
ar testing i e early 1960 were sealed up to a
TOOOO-NE nelesir exchange, and it was estimated tha
there conbd e o corresponding 1070 temperalire
deop withont conmdering the offects of smoke and

sl

26, Ve eapeet turther boreancratic competition
within the USST o Nuclear Winter research, rather
thao w coordinated ‘ll)[)T'(kll‘h tor improve understand-
ine of the phenomenon. Research Tunds and personal
prestive are al shike, includine election to the Acade-
s of Scienees or a promaotien Trom carresponding to
Tall membershit, The main competition involves the
eadenny of Sceiences” Compuler Cenler and Hydro-
el Yurts lrrael. an divector of Hydromet, may seck
A Lareer role in Nuelear Winter researctn wsing seien-
tisls with more experience i climate rescarch than
theme taund at the Computer Center. Teriel” heads
hilateral eselanges with the U nited States on environ-

mental seienee. including Naclear Winter, und could
insert more of his scientists into the exehanges or
altemipl to block  Aeksandros . or others trom the
Computer Center, from butiee meelings. Among the
pessible scientists to laok for ontside of the Computer
Center is leor Karol at the Main Geophysical Obser-
vatory of Hydromel, who has done ¢litnate research
that includes maclear effectss Within the Academy of
Scienees it not yet associated with Aleksandrods
wroup ab The Compater Center, there are other scien-
tisls who nue becore invalved in Nuelear Winter
teseatreln, Gostinstey, with the Chemnical Plivsies Lnsti-
tute. has been mentioned to possibly head up some fire
eaperitnents in the USSR But. it present relationships
comtinne, most of the research will be conducted af the
Computer Center and it will nol be well coordingted
with other work in the USSR Inereasing insols ement

al Flyvdromel wonld be an important indicator that
U aboesphieric Comoositoome ik Thermul Begime 3 ode]
Choees Aer he Posalile Souclear YWar, ™ by Lorae]l’, Karol, Kiselos,
wid Hovenwn of e Main Geopbiysical {3servatory . Goshomsidog-
meet, prresettedd ot Feiee, Aveast TS L

O radienal Faidence of the Inpact of Suclear Fxplosions in
the Mowesphere KO8 Rondrat s e preesented i Biloera D ieeting
will Vioeneat seienbisgs oo Moseon Ayt TS

12

Moserw swas Dwecoming more serioushy inlerested in
Nuclear Winter.,

37 We huve not identified any seeret rescarch on
Nuclear Winder in the USSEL bt

alficials in the weapons development stroncture, al a

we believe thal

minimum. are Tallowing the Nuclear Winter research
being done by the Academy of Seiences, These offi-
cials would moest likely include planners in the 12th
Chict Directorate of the Ministry of Dedense 1lal
formulate reguirements for nucleur weapons. Tnadddi-
tiomy, we would expect seientists al the two main
nuclear W 0TIN design conters at Sarova and Kasli
alsor to e closely followimz Nuclear Winter rescarch,
These desien centers tull nnder the marcigement of the
Ministry of Mediten Machime Building To date, we
have no evidence of conlacts bebween theswe organiza-
tions aud Soviet scientists invoelved in the unclassitied
Nuclear Winter research,

Soviet Contributions

A% Soviet Suclear Winler resewrch is derived al-
maost entirels Trom US ideas, data, and medels. Be-
canse of pressure to prodoce resulls gquickly. and given
limited computer capubilities. Sosiet research ollen s
imaconrate and does not significantly  advance the
understanding of the Nucelear Winter phenomenon,

259, To date. there have Deen two main Soviet
conlributions to Nuclear Winter research T 1953 the
Basic Nuclear Witter findings were lested using o
three-dimensional GO for the first tine, s hereas the
original TTAPS study used @ one-dimensional modet.:
In 1951 the effects of moving smoke were added 1o
the Soviet GOMNL whereas previous research had treat-
ed smoke inow static, uniforn manner. These contribu-
tions are considered modest conceptual advances rom
the artginal TTAPS research. Hiowever, some interna-
tionully prominent selentists who have conducted re-
search on Nuclear Winter have characterized the work
as weak, crude. and serionsdy flawed. Nevertheless, it
is currently the oy national Naclear Winter research
progrnn outside the United States. Begardless of the
quality of the work, the USSR has eftectively joined
the seientific debate on Nueleur Winter,

S The vnee dimsension i adtitoede. The el aseed in the TTAPS
stuchy eonsiders asingle point on the ground as reprosentine e
avermas, year oo lobal temperatnre 153705 The temperatie al
varous levels of altitade above this point s then calenlated for
wations chuiees inosolar radiation correspomelineg teoseaterimg ol
absorption «f smoke anel dust A threc-dime nsional medel mmelndes
longitnde and latstude as well an altitnde,
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300 Soviet Nuclear Winter research consistently
procluces more severe results than similar research
done in the West, For example, the original TTAPS
study estimated a temperature decline of up to 30°C
within o few weeks of a 3.000-Mt exclunge. As would
hee expected. subsequent two- aud three-dimensional
studies that accounted tor the moderating effects of
the aceans noted fess severe temperature declines of
around  10°C But Soviet researcl. using a three-
dimensional madel. found a temperature drop of
about 40°C over the United States (hgure 63 The
addition of moving smake to the Soviet GUM (Heure 73
resnlted in evien more severe temperature drops than
noted in the earlier Soviet research, These finclings
result From the unrealistically high input of smoke into
the GOA. Soviet scientists have privately admitted
their conceptual errors, bt the results are nevertheless
\\'idvh' r¢'1mr_ll‘c| 111 lht'_\\'t‘sl wilhonl reservation or
aqualification.

31, Soviet scientists also tend to argue against fac-

tors that would moderale the effects of  Nuclear

Winder. For example. rainout may remove snbstantial

quanlities of smoke, but Soviet seientists argue thal
heating of the almosphere wonld decrease its relative
humidity and reduce turbulent convection thal creates
precipitation. In addition to discounting moderating
effects, Soviet scientists note the relatively rapid move-
ment of smoke into the Sowthertt Hemisphere, thus
bringing Nuclear Winter to Africa. Australia, and
South America. '

32 Soviet reporting on Nuelear Winter rescarch
often stretches conclhusions well hevond what can be
supported by research, most likely to further their
propaganda effort. For example. the central conclu-
sion ol the 1983 Aleksandrov-Stenchikov Beport was
that a nuelear war would probably produce conditions
under which man would not be likely to survive. (See
inset.} Such conclusions have even been eriticized
within the Soviet scientitic community. De. Budyvko,
with Hydromet, noted that small differences in pa-
ramteters within varions models can produce large
differences in outcames. In particalar, he has pointed
out that there has been too mueh duplication in
Nuclear Winter researcle He and others have called

Soviet Scientists’ Dramatic Portrayal of Nuclear Winter

Our three-dimensional by drodynamic mode] of
thie climate shows that the Nuclear Winter will entail an
avalanche of pernicions consequences. ... This will
generiabe severs storms all)llp{ the coasts, causing enor-
mous amoennts of snowfall on land. This alone will
evidently destroy life on the coastal zone. On the other
hand, the changes in the atmosphere will completely
chanee the hydrological eyvele, and severe droughts will
hreak out over the night-enveloped, frost-bound conti-
nents. [n other words, everything living which hadn’t
been incineraled during the Rres will frecze out And if
it survives in conditions of low lemperatures, it will
nevertheless die ol thirst. But the earth’s Dora will not
etidure. .. The forests ol all middle latitudes will
petish. .. The planet’s entire climatic systern will pass
into a new slate ... a new glacial peniod, possibly. ..
The teemperatures over Tibet and the Cordilleras will be
heated to such an extent that the giant masses of snow
and  glaciers will meh and precipitate inconceivable
streatns of water on the continents, Bwill be a deluge in
conditions of severe cold . [Aleksandrov, 19 April
1954, on Moscow News in English)

. lrrespective of the season of the year, a protracted
Nuclear Winler will begin, In the hinterland of conti-
nenls rainfalls will be almost zero, agricultural crops
will perish, and domestic animals, even if they survive
the cold, will die of thirst because fresh water for the
muost part will onby be available in a Trozen state.

13

The tropical forests. which are the muin hearers of
arganic life on earth and the chief source of oxygen. will
be killed ... the biosphere will be left without its main
source of axvyeen. The effects | mentioned will urise
praclically in any nuclear war scenario. Fyen with an
eyplosion of 100 megatons, .. Therefore o nnclear war
of any dimensions will signify either 1he disuppearance
of the human race or its degradation te o level lower than
prehistorie. (Aleksandrov, 27 April 1984 in Soviet Pan-
orama, Noo B Novosti Press Aveney Bulleting

.. The impenetrable black cover would spread {rom
the northern hemisphere to the southern, and eventual-
Iy enclose the entire planet. All sources of fresh water
would freeze over, all ecological balances would he
upset, and all harvests would Fail. The total terresirial
biota. that is, the tota] population of various species of
animals, plants, and wicroorganismms, would completely
nerish
indicated that if 100 o 150 megatons of nuclear foel
ithat is, 50 times less than in the Sagan seenario) were
used in 4 ouclear exchange. the major cities ol Furope.
Asia, and North America would be destroyed. and the
Nuvlear Winter would begin unabated .. But even
this would ... ensure the end of life on earth. {Moi
sevev, 5 August 1984, article “Seientists Warn: The
World in the Aftermath of 4 Nuelear Strike. A Compul-
er-Generaled  Prognesis,” Nowvesti and Sovetskaya
Kirgiziyal

Comelusioms dreawn from our caleulalinns
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Figure 6

Soviet Nuclear Winter Research:

Three-Dimensional Global-Circulation Model, 1983
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Figure 7
Soviet Nuclear Winter Research:
Three-1Yimensional Global-Circulation Model, 1984

Temperature changes with moving smoke added to model, day 40 \&

St Inlematosa, Seminar on Muclear War, Ence. faly, 1984
SO e H]

Unclassified

TTAPS stucdy—and even these Gzures nuy be too high

for more independent research methods and  more

complete doctmentation of studies prior to Uheir pres-
enlation at scientific meetings. Kirill Kondrat'vev, a
Soviet specialist inatmaospheric particles, has siggzested
that Alekswandrov and other “like-minded™ sceientists
hadd reached conclusions Lar heyond what was justified
Iy their limmited work Indeed. this Frequently happens
at international conferences, when Soviet scientists
seentt to stretelt inferences. The tendeney to overstale
Nuclear Winter conchtsions, |m\\_'{'\'t'l', is not limited to

Sonviel setentisls,

33 Soviel research on Nuclear Winter does not
stand up well to close examination. As noled. errone-
aus inpul dala prodoced more severe elimatic conse-
auenees. Soviel research, for example, used smoke
paratelers that were roughly equivalent to iniecting
abont 700 million tons of simeke in the atmesphere—
compared to 100-300 million ons estimated in the

by a considerable marzin, Although the Soviet scien-
tists initially claimed that they were wsinge data consis-
tent with the TTAPS worst case scenario, they muade
some erroncous assnmiptions. They essentially treated
dust and smoke egually, even though dost tends 1o
scatter sunlight whereas smoke s more absorbent.
Furthermore, they assumed that the combined smoke
and dust absorbed all the sunlight, rather than a more
reasonable estimale of 30 to 70 percent. Also, general
hemispheric cireulation putlerns appear to be mis-
placed int Soviet reports, '

34 Such basic errors are surprising for seientisls of

_ the caliber of Aleksandrov and Stenchikov,

does not believe the

Cresults of his barge computer models because of the

15

simiplistic assumptions necessarily incorporated  inlo
the model.

Lhen
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pblicly continue to voice the parly loe that Noclear
Winter s real and the effects are certain and severe,
Western seientists have been amuazed at this kind of
intellectal (Iishml{‘.\'ts.. .

330 Inaddition to conveptual errors, Soviet research
odines in many cases are not logicatly sound, These
loical inconsistencies probably resull from the limited
ata points used in the greatly smplified GOM, along
with the Hmited knowledee of climatology among
Suviet seienlists at the Computer Center.

36, Research findings are quickly reported and not
sutbnectedd to sensitivity tests Soviet research on Nuele-
ar Winter has not been documented in sufficient detail
to unglerstand clearly exactly what was done. Proposals
o contpare directly Soviet and US GONs by using the
e input dada have not been Tavorably considered in
Ui USSR, While these and other shorteamings beeome
apparent 1o esperts swho take the time to inspect Soviet
indinus and question the seientists, the averaee partie-
ipant al intermationa] conferences s only aware of the
restlts of the Soviet research. And. in cach case. the
reported resalis amount Lo a severe Nuclear Winter,

37 Whike Soviet research has been cited as Uinde-
pendent vertbication” of the Nuclear Winter hypothe-
siv it tadls tar short of normal scientifie standards for
wich claims. N represents more replication than verili-
cation becanse it lacks original Soviet duta or maodels.
When asked at seientifie exchanges 1o provide data
trom Soviet atmospheric nuclear testing prior to the
1965 ban, Soviet seientists bave nol been able to
rispond. Farly doterest by Sonviet scientists in joint
cyperitents also -.mp;ll't-nt]y Lias been vetoed at high('r
paliticul evels in the Soviel Union. Using data and
el of US awigin, it is nol surprising that Soviet
lindinas are similar o carly studies o the United
States. "

Technology Transfer

A5 Soviet advanced  computer
modeling techniques probably has benetited  from
clome conperalion with US seientists, For example.

Vleksiandrov Tas been able o nse Cray compuiters in

nnelerstanding of

the United States and hus demonstrated considerable
SKill i wdapting comples models to o wide range of
connpiters Al the swime time. Aleksandrov has ac-
auired wdvmeed clinatologica] models from the Unit-

el States thal could benetit Soviet theoretical setence

CA tew Western soientists wonld disagree with these indpments
and vontend Uit Soviet Suclear Wintenr research i original, e
periehenit arnd condelaates b frther understanding of the |)|1<‘nmm--

and provide practical applications in o variety  of
inpoertant belds such as agriealture, Soviet intelligence
also (‘l}lll_Ll u.-f_mL‘l'i\'uh]s valn frong contacts withe US
seientists.

3490 At o winimun, frequent seientitic exchanees
enalle the Soviet Jeadership to keep informed on the
state of research in the West, In parlionlar, we sould
expecl Moscow to be interested in the prospects for
asymmetrical damage -in which the USSR could in-
cur somewhat more severe Nuclear Winter eflects
than the United States because the prevailing winds
wonld move the smoke from the United States and
Europe to the USSR more guickly than smoke trom
Soviel cities would arrive over the United States. To
keep track of these and other developments. Soviet
'\'L'il‘I]HSlﬁ_\\'i” wanl to slay in close lonel with Western
scienlisls,

Implications

Political Benefits

A0 In addition to technology transler. SMoscow

‘derives severa) political beneBis Tfrom o modest Sacle-
ar Winter research program. The Soviet intuge as a

responsible superpower 15 furthered by taking Uhe
Nuclear Winter issae serjously al international forame.
Soviet ofticials bave an informed position on Nuclear
Winter that is nol based solely on research conducted
in the United Stales OF course. it is no accident that
Soviel Noelear Winter research wvenerally
longstanding Soviet pronouncements on the devastal-
ing nature af imclear war. :

contirms

41, Soviel interest in Noclear Winter research also
has 1he potential 1o influence arms reductions in the
United States. Soviel leaders understand the American
political process well, and by their active participation
in conferences on nuclear ware and arms control they
can support politival Torees that seek arms reductions
and disaurmanment. As noted. Soviet presentations on
Nuclear Winter consistently emphasize severe climatic
consequences. and are widely interpreted as independ-
ent verification of the TTAPS study Oneoing Soviel
Nuclear Winter continued  Sosviel
participation at international conferences isee Baure
Ri

researell ensires

120 We can abready see widespread Soviel e of
the Naclear Winter theme abroad. The prinuiry tarsel
audience is the international seientific communily.
because of ity eredibility and the “power ol reasen.”
with the ultitnate goal of influencing Western paolitical
leaders. Direct face-to-face communicatiaon i~ emphu-
sived becanse it is the most persuasive medio, Thos, we

e Tles wondd fuether disaree with characterizing Soviet Nu nole extensive: Soviet participation in-ioternational
clear Winler research as gquick aml careless seiendific formos These mectings also are widely
16
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publicized in the press, on radio, and on television.
The themes that are generally emphasized in the
Soviet media and often repeated in the West include:

— Nuelear war would have disastrous consequences
for all mankind.

— There is no effective defense against a nuclear
attack.

— There is increasing danger of nuclear war due to
the “arms race.”

— US actions are the miain cause of the "arms race.”
(vl

13 Nuclear Winter is appearing somew hat more

frequently in the Soviet media aimed at foreign

andiences. In the August 10 October 1984 time frame,

for cxample, Nuelear Winter was discussed on about a

weekly hasis in Soviet foreign broadeasts and press
releases. It also is appearing in a greater variety of
Soviet media, including poetry and an article in the
Soviet Literary Gazette. Much of the reporting is
repetitive, citing foreign news sonurces, particularly
from the United States and the Uniled Kingdom. This
lends credibility to the Nuclear Winter hypothesis In
giving the impression of widespread. independent
verification. {c}

44, Nuclear Winter receives some altention in Sovi-
et domestic media. largely in the context of the
dangers of nuclear war, oo such cases, the Soviet Union
is characterized as leading the crusade for peace and
disarmament. Contradictions between the Soviet con-
cern with Nuclear Winter and Moscow s opposition Lo
arms cantrol agreements with !]l‘(‘l) cuts i1 strategic
forces are not discussed.

Figure 8
Soviet Nuclear Winter Network
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43, Inaddition te the public media, Soviel scienlists
comtinally stress the responsibility ol all seientists to
cducate the public and the political leadership on the
dangzers of melear war in general In particular. they
argoe that scientists shonld all waork for peace by
calling lor a halt to the “arms race”™ and vpposing the
developiment of tew weapons and the militarization of
ottter space. Clearly. Soviet leaders want US leaders to
believe the Nuclear Winler hypothesis. On at least two
occasions Soviet scienlists have mel with US Congres-
stotal leaders, On one of these occasions. Aleksandrov
appeared before o Congressional subcommitiee, Such
acvess to the US political system s highly saloable to

Miscony

A6 As purl of this propaganda effort. ad hoc organi-
zations have heen crealed to produce reports. grant
imterviews, and  sponsor eschanges (heure 81 Vor
examiple, in 19853 the Committee ol Soviet Scientisls
tur Peace and Against Noclear War was established
with Velikhov as Chairman. One of the purposes of
this ormanization is to:

“mohilize the scientists” efforts in the strogele lor

preventing a nuclear holocaust, to draw a science-
Based and credible picture of the dangers of con-
tinuing along the route of the “arms raee, whicl will
1{‘&[(' Il'l{l“l\'in(i et thl‘ l\ll(‘l(‘:it' ;ll'}\,'.‘i.\i, Ll“d toy [‘Jr(]\'i(l(‘
Lirowuad sections of the pmblic and those who directly
Lihe political decisions with aceurate seientific in-
formation.” ¢}

A7 The propaganda effort is well coordinated. In
same cases, foreign attendees arrive at international
conlerenees 1o bnd that the Soviet organizers have
alveady  prepared o dratt final report. inclnding o
stateent on the adverse consequences of Nucelear
Winder, The subject has been raised inoa vanety of
intluential networks, such as the international medical
profession. In this tield, Soviet initiatives wers in part
World  Health Oreanization’s
adopting a resolution in May 1983 thut “The role of

rexsponsible Tor  the

physicians and other ealth workers in the preserva-
tion and promotion of peace §s the most significant
Eactor For the altainment of health for all.” The Warld
Health Assembly endorsed the concelusion that & Lt
s ipossible to prepare health services to deal inany
susternatic wav with o calastrophe resulting from
nnclear warfure, and thal nuclear weapons constitule
Lhe prealest innmedinte threat o the health and wel-
Lare of mankind 7 The Assernbly recommended that
the World Health Oreanizalion. in cooperalion with
other United Nations agencies, “continue the work of
collecting, unalysing, and  regulaorly pablishing ac-

18

counts of activities and Further studics on the effects of

nuclear war on health and healll services.” Such

efforts have met with considerable suceess in making

the weneral public concerned aboul miclear war!

Military Side Effects

45 Nuelear Winter research muy raise somie issues
thal Soviet military planners would want to consider,
regardless of the climatic effecls. For example. the
smuoke and dist generated by muluiple ouclear explo-
sinns may obscure targets front overhead visual recon-
naissance and could mterlere with grownd-to-satellite
links, Reconnaissance may be precluded over laree
arvas tor long periods [otrared seusors also may be
degraded by the heat-absarbinge acrosol particles. Ba-
dar imasting would be less aHected except for o few
hours and in areas where ground bursts produce sery
large quantitics of dust. These considerations could
alfect the development of Soviet imaging sy stems, For
example, we would eapect added incentives 1o develon
radar imaging systems for satellites, aireraft, and
possibly the spaceplane. '

A4 Command and control syslems also might be
the elfeets of Nuclear Winter.
freguency commmmumications links and satellite groumud

stressed by Hich-
control stations conld be affected by inereased  dust
and water vapor in 1he atmosphere. Inaddition, dust
could interfere with aireraft engines. causing some
devradation to Right operalions. Also. the personmel
that operate commnd and contral svstems may huse
difficulty: funetioning well dunng prolonged  periods
of cold and darkvess. Thus Nuelear Winler concerns
conld reinforce existing efforts to improve cajnchilitios
for protracted war that inclode testing and trainine
\\'il}l 1)1‘(11::[11:(’(1 accrpalion ol undt‘l‘}.‘mlllld cormmanid
IJIJSTS.. .

Cutlook

The Base Case

3 We do not anticipale any changes to Soviel
tuclear weapons policies or programes selely as w result
of Nnclear Winter research, The scientitic evidence is
not vet convincing and, more importantl. Soviet leaders
do not see anmy apparent tesponse in UN stratesic
programs to Nuelear Winter concerns. Lacking both of
these conditions, we believe Moseow will conlitoe te
mmaintain a stratesic foree posture thal supports their
wur-tighting strategy and depends primmarily on nis-
siles with Large throw weights and on large muonbers of
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warleads, In addition, Soviet strategic planning will he
further complicated by the prospective modernization
of US, British, and French nuclear forees; NATO
deployments of cruise missiles and Pershings Is, and
expanding Chinese strategic forces.

310 I any event, Soviet reseacch on Suclear Winter
will continue, thus guaranteeing Soviet participation in
the debate. Bul Soviet contributions are not likely to
he significant. Analysis will be linited by the inade-
gquate Soviet computer capacity to handle advanced
climate wedeling for at least the next severul vears.
The prospects for new or original Soviet data also are
poor. Individnal Soviet scientists are interested in
experimental research. but higher level approval will
not be Torthcoming, unless senior Soviel oflicials be-
come muore seriously concerned about Nuclear Winter.
For present purposes, it appears that Soviet leaders are
content to rely on US data. This will involve continued
Soviet ioterest in scientific exchanges with the United
States. Joint experimental research could provide ae-
cess 1o US measurement technolowgy, but there may
conttintie to be reluctance to approve such work at high
levels because the results conld reduce the credibility
of carlier Soviet research and Soviet scientists might
evenlually be put in an embarrassing position of
agreeing Lo the possibility of much less severe climatic
CONSEICTICES,

532 The public presentalion of Soviet views on
Nuclear Winter has shifted from commentary on basic
reseurch to publicizing the policy implications, Soviet
officials have noted that the main Nuclear Winter
auestions have been sufficiently resolved and there is a
necd to move on to dealing with the basic problem of
superpower relations. Such views have been expressed
by Moiseyev, Deputy Director of the Computer Cen-
ter and a kesy wadministrator in the chain between
Velikhov and Aleksandrov, Moiseyev swants to shift the
toens to the larger contest of “man in the biosphere,”
the subject of a4 forthcoming book he hopes to publish
in the United States and the USSR [n linking the perils
ob Nuclear Winter to other serious environmenta)
problems involving the superpowers. Mpiseyey uses
the analogy of passengers riding together in a small
boat. In such a situation. any serious differences must
be resolved to Tmutual satislaction.” We can expect to
see Lhis theme associated with future Soviet reporting
on Nuclear Winter.

33 Sonviel seientists will seek to keep Nuclear Win-
ter in tront of the publie, particularly in the United
States and Western Furope. This will help keep
pressure un Western governments Lo reduce  their
melear weapons inventories. We can expect to see the

issue introduced into a wide variety of forums, espe-
cially the various United Nations agencies. Further-
more. Soviet officials will attempt to raise concerns
about Nuclear Winter with members of the peace
movement in Furope, [ addition to the Soviet media,
television documentaries on Noclear Winler alreads
have been produeced in the United Kingdom and
Japan. In the Third Warld, Soviet officials will exploil
Nuclear Winter because rescarch suggests thal the
consequences of puclear war could extend to the
Southern Hemisphere, All of these efforts will be part
of a larger Soviet strategy to blume the United States
for the “arms race” and get other countries to bring
pressure on Washington to reduce the US stradegic
arms in\«'(‘rltury,.

54, We believe it is unlikely that Soviet positions on
arms control will change dramaticalls solely as a resalt
of Nuclear Winter rescarch. Moscow will continue 1o
oppose substantial reduections in their mediony amd
heavy intercontinental ballistic missile force. other
major alterations of their foree structure, or serious
limitations on their weapons modernization process.
Pressures to retain a force large enough to carry ot
the maior missions assigned to nuclear forees are likely
to outweigh Nuclear Winter concerns, '

Potential Dilemmas

55. The Nuclear Winter hypothesis is uncerlain.
While the Soviets will continue to exploit it for
propaganda purposes. we believe that there is iittle
chance for fundamental changes in Soviet vuclear
weapons policies or major rednctions in their nuelear
arsenal as a direet result of published or ongzeing
research on this subject. 1If the Soviet leadership
eventually were to accepl Nuclear Winter effects as
both eredible and profound. it could lead to serious
contradictions between these new censiderations, on
the one hand, and Soviet doctrine and weapons en-
ployment policies on the other. Such contradictions are
obvious to the Seviets und would probably cause Soviet
officials to demand exceptionally high standards of
scientific proot for the Nuclear Winter hypothesis,
standards that probably cannot be met :

36, The Soviets could be faced with several dilem-
mas il they had to reconcile the potential implications
of the Nuclear Winter hypothesis with important
tenets of their military doctrine. For example, Nuclear
Winter would call indo question those aspects of Soviet
war-tighting strategy that emphasize precimptive, mas-
sive nuclear strikes, which, according to the hypothe-
sis, would literally be suicidal for the Soviets even if
US territory bore the brunt of the nuclear detonations.
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difficull for
Soviet stralesic plauners: they apparently are highly
skeplival ol concepts of escalation control aud snall-
weale strike oplions. Ultimately, inereasing doubts that
nuclear weapons would be used could mdermine

Responses o this diletnma would e

Soviet beliels in the political utility of vuclear weap-
ons. This, in hiwrre could resinlt in more emphasis on
convenlional Torces. biological weapons such as those
actueved by genctic engineering, and directed-energy
WL

37 Nuelear Winter considerations also could pose
dilemmas for Soviet research and development pro-
cranis. I some respects, this could reinforee extsting
trends toward development of lower vields and hetter
aceuracy to reduce the olimatic effects of strikes on
criticul targets, Nonnuelear warheads also could be
considered for steategic tareets. This might be espe-
cially attractive in the Furopean Theater 1o reduce the
possibility  that  effects from burning  cities would
extend o Uhe USSR In addition. targeting planners
might consider tarset combustibility alomg with yield.
Lieight of bursts, timing, and, other Tactors to reduce
the amount of smoke and dus

3% Nuclear Winter considerations also could com-
plicate Soviet hallistic missile defense (MDD planning.
aree auantities of stnoke. dust. and particalate mat-
ter in the almosphere could deerade targel detection,

20

tracking, and intercept capabilities after the initial
strikes. Also. more advanced BMD techuologies may
have to consider the elffects of intercepts occurring in
the boost phase. exoatnuspheric. or terminal plase of
missile flisht in light o Should
Moscow become concerned with using B both to

Nuclear Winter.

proteet military capubilities and to prevenl an attack
from triggering Nuclear Winter, then o much more
detense capability would he

extensive requiired,

including:
— Increased eHectiveness to reduce leakage.

— Extended protection for urban areas. to reduee
stoke and particulate matter,

39 Nuclear Winter alse could influcnee Soviel
thinking about ¢ivil defense. Sovielt agriculture may he
more susceptible to damaste than US erops becanse ol
weather patterns, greater geographical concentration,
and less diversity of Soviet crops. Because of the
potential damage to food production. Soviet civil
defense officials conld be foreed to extend their
plauning time frames for basic survival to about a
year. rather than about 30 dayvs when fallout would be
the major long-term consideration. Thus, substantiul
increases in civil delense Food stockpiles might be an
carly indicator that Nuclear Winter was beginning 1o
influence Soviel thinking at high levels,
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Annex B

Selected Chronology of Nuclear Winter
Discussions in International Forums

1983

l Aprif, Boston, TTAPS Peer Review. (Golitsyn)

IT-19 May. Moscow. All-Union Conference of Scientists Against the Threal of
Nuclear War, the Commitiee of Soviet Scientists in the Detense of Peace and Against
Nuclear War established. (Velikhov, Golitsyn}

19-2.4 Angust. Frice. ltaly, International Semninar on Nuclear War, (Velikhov,
Alcksandrov

Octolier. Moscow, US-USSR Committee for International Secarily and  Arms
Control. (Velikhov, Skryvabin, Blokhin, Bayer)

Li-17 November, Second Vienna Dialogue for Disarmament and Detente,
sponsored by Internationul Liaison Forum of Peace Forces and World Peace Conneil.
(Varions Soviet seientists)

15-17 November, Stockholm. Sweden, Workshop on the Environmental Conse-
quences of Nuclear War, spensored by Scientific Community on Problems of the
Fuvironment (SCOPE). of Internationul Council of Scientific Unions. (Various Soviet
scicntists)

16 November, Washington-Moscow TV hookup., Conference on World After
Nuelear War, (Velikhov, Aleksandrov, Kondrat'yew)

23 Navember, Thilisi. Georgia, USSR, Session of lhe Committee of Soviet
Scientists in the Delense of Peace and Against Nuclear War. representatives of the
Federation of American Seientists attend. (Velikhov, Golitsyu)

& December, Washington, symposium of Soviet and American scientists, to discrss
1he effects of maclear war. (Velikhov, Aleksandrov?

1954
January, Vatican meeting on the effects of nuclear explosions on the atmosphere,
lield at the Pontifical Academy of Sciences. (Aleksandrov)

T March. Tallinn, Fstonia. USSR, meeting of the Committee of Soviet Scientists in
the Defense of Peace and Against Nuclear War. (Velikhov)
17 April, Ashkhabad, Turkmen Republic, USSR, meeting of the Commitiee of

Soviet Scientists in the Defense of Peace and Against Nuelear War. [ Velikhov)

g May, Washington, conference between delegates of Committee of Soviet
Scientists in the Defense of Peace and Against Nuclear War and representatives of the
Federation of American Scientists, { Velikhov)

31
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15 May. Leningrad, mecting ol the Scientific Community on Problems of the
Fisironment, International Conneil ol Scientilic Unious. A leksandrov, Golitsen,
hondrat yey:

Jrne Geneva, World Meteorological Oraanization, 36th seminar of Fxecntive
Commmittee. lzracl”

A5 fune, Helsinki, Findand, International Physicians for the Prevention of
Noclewr Wir, i Viarious Soviet seientisls)

13 June. Leningrad. UN Regional Conference on Waorld Disarmament. iGolitsyne
E9-24 Angust, Erice. Naly . International Seminar on Nnelear War, iAleksandrov

5.7 September, Collese Park, Marviind, Conference on Nuelear Deterrence
Vleksandroy

S November, Glasgow, Seotlund. conlerence an the eflecls of o nuclear attack.
iGolitsy

1520 November, Bellagio, Taly, International Conference on the Conseauencees
of Nuclear War, Skryabin®
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