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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
judgments 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 also 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 balieve
that we have a relatively good understanding of Soviet Nuclear Winter
research. 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 dilemmas, should
Soviet leaders come to believe Nuclear Winter poses 8 serious danger,
and note some possible indicators of inereasing coneern over possible
adverse climatic consequences of nuclear war. '

Nate: This Asesment was prepared under the suspéees of the Mational Intellipence Officer for
Sirattyic Programs. It was cocrdinated sl dhe workies kvl by the Central Intelligence Agency, the Defense
Intelligence Agency, and the intelligence companant of the Denartment of Energy.




KEY JUDGMENTS

We do not anticipate any changes to Soviet nuclear weapons
policies or programs solely as a result of MWuclear Winter research,
Senior Soviet leaders are informed about Nuelear Winter. Reportedly,
Foreign Minister Gromyko has been briefed on the subject. But the
scientific evidence is not yet convincing, and, more important, Soviet
leaders do not see any apparent response in US strategic programs to
Nuclear Winter eoncerns. Lacking both of these conditions, we believe
Moscow will continue to maintain a strategic fores 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 nuclear
arsenal as a direct result of published or ongoing research on Nuclear
Winter.

We believe that there is a wide difference in what Soviet officials
say publicly about Muelear Winter and what they believe privately. The
official Soviet party line is that Nuclear Winter is real and the effects
are certain and severe, but Soviet scientists have privately acknowl-
edged that substantial uncertainties remain. Despite these uncertainties,
Soviet Nuclear Winter research remains concentrated among a small
group of Computer Center scientists with little background in climatal-
ogy. The research program does not appear to be well coordinated
among other individuals and institutions in the Soviet Unjon that could
make important contributions. Nor do we have any evidence that the
research program is coordinated with the nuclear weapons design
organizations at this time.

- Soviet Nuclear Winter research began in 1983, when a few
scientists moved quickly to conduct 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-
natien, however, Soviel research on Nuclear Winter is not convincing.
Meither is it well documented. It is derived almost entirely from US
ideas, data, and models. Early US climate models were greatly simpli-
ficd and run with input data that gressly exsggerated the efects of
smoke from burning cities, the key variable in the Nuclear Winter
equation. Not surprisingly, Soviet scientists have consistently reported
more severe elimatic changes than are usually found in similar research
in the West. Furthermore, Soviet reporting tends to streteh conelusions




well beyvond what the research supports, often concluding that ™. . . nu-
clear war of any dimension will signify either the disappearance of the
human race or its depradation to a level lower than prehistoric.” While
Soviel scientists privately acknowledge errors in their work that produce
more severe outcomes, they publicly continue to voice the party line
Western scientists have been amazed at this kind of intellectual
dishonesty,

The location, nature, and findings of Soviet research suggest that
the primary interest in Nueclear Winter thus far is for external political
purposes. A large, well-coordinated propagandz campaign has been
organized with the international scientific community as the primary
target audience. The objective is to use these scientists to convince
Western publics, and ultimately their political leaders, that arms
reductions are necessary, that the US arsenal is already too large, and
that new weapons are not needed. The themes usually emphasized at
international sclentific forums and widely reported in the media
inelude:

— Muclear war would have disastrous consequences for all
mankind.

— There is no effective defense against nuclear attack.

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

race.
— US actions are the main cause of the “arms race.”

The efforts have met with some success. In certain cases, Soviet
scientists gain direct access to political leaders in the West. For example,
Vladimir Aleksandrov, the leading Soviet writer on Nuclear Winter, has
testified before the US Congress. In other cases, Soviet participation in
international erganizations has served to keep the horrors of nueclear war
before the public. The UN World Health Organization, for example,
has placed the study of Nuclear Winter on its agenda.

In addition to the potential for political influence, Soviet participa-
tion in Nuclear Winter research alio contributes lo continued Soviet
access to US scientists, research, and computers, Tt also provides
opportunities far Soviet sclentists to develop new modeling technigues
and improve glabal eirculation models.

For all of these reasons, we expecl Soviel research on Nuelear
Winter will continue, but no substantial contributions are anticipated.
Experimental research on large-scale fires, which could provide useful
input data, has not been approved. Also, analysis will be limited by
Soviet computers that lack the capacity o use advaneed climate models,
There will be continued Soviet interest in scientific exchanges with US




seientists, but Soviel agreement to joini rescarch is unlikely because
Moscow's publie position is that the Muclear Winter hvpothesis has heen
adequately proved, Furthermore, it is important to Moscow that Soviet
Nuelear Winter rescarch be perceived as independent and original. In
any event, unclassified Soviet research probably will be carefully
circumseribed so that it does not cast any serious doubts en the Nuclear
Winter hypathesis.

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

Regardless of the climatic consequences of nuelesr war, Nuclear
Winter research 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 aireraft engines.

— Cold and darkness could further stress persomnel operating
command and control systems.

— High-frequency communications links and satellite ground con-
trol stations could be affected by increased 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 WEeRADons
employment policies on the other. Such contradictions would praobably
cause Soviet officials to demand exceptionally high standards of sefentif-
ic proof for the Nuclear Winter hvpothesis, standards that probably
cannot be met,

Efforts to reduce the elimatic 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 aptions. Nuclear
Winter considerations alse could resull in more emphasis on convention-
al forees, biological weapons such as those achieved by genetic engineer-
ing, and directed-energy weapons.




Should Soviet leaders become eonvinced that steps must be taken
to reduce the possibility of Nuclear Winter, these measures could affect
Soviet research and development programs. This could reinforee exist-
ing trends toward lower vields and better aceurscy. Nonnuclear
warheads also could be considered for strategic targets. In addition,
targeting planners might consider target combustibility along with other
factors 1o reduce the amount of smoke and dust, Nuclear Winter
considerations also could complicate Soviet ballistic missile defense
(BMD) efforts. Should Moscow become concerned with using BMD both
to protect military capabilities and to prevent an altack From triggering
Nuclear Winter, then a much more extensive delense capability would
ke required,

Finally, Nuclear Winter also could influence Soviet thinking about
civil defense. Because of the potential damapge to food production,
Soviet civil defense officials could be forced 1o extend their planning
time frames for basic survival to about 2 year. Thus, substantial
increases in civil defense food stockpiles might be an early indicator
that Muclear Winter was beginning to influence Soviet thinking at high
levels.




DISCUSSION

The Scientific Debate

Background

1. The concept of “Nuclear Winter™ sould funda-
mentally change the way we think about nuclear war.
The term refers to the possibility of carastrophic
changes in climate due to nuclear war. This concept
was first raised in 1982 and, in 1983, caught the
attention of the sclentific community with the publi-
cation of the "TTAPS™" ! study. The stedy concluded
that nuclear war could trigger severe and widespread
changes in climate that could have devastating global
consaquences. Other scientists have concluded that
these climatie changes conld lead to the extinetion of
human life on earth.®

2 Nuclear Winter studies raise the possibility that
the longer term, global-scale, aftereflects of nuclear
war may be even more serfons than the immediate
effects. Previous studies were primarily concersed
with immediate effects, including blast, heat, and
short-term radiation. Studies of longer term effects
concentrated on fallowt, residual radiation, and ozone

'R Turen, O B Teon, B P Ackerman, ). B Pellack, and Carl
fagan “Muclesr Winter Global Caonsequences of Muliiphe Muclear
Exnplosions.” Seience, wol 222, Noo 4630 (23 Docember 1883) The
report b wsually relerred to as the “TTAPS™ sisdy, combining the
imitials of theis bt names. A bess bechinies] article on the subject by
Carl Sagan appared in Foreign Afai, vel 62, No. © (Winter
1983/64) amd rectived widepread attestion, The TTAES sudy
erew gul of analysis of dust storms om Mar in connection with the
US Mariner space explocetion project in the eady 18700 Masiner
data from Mary indicated thet the widepread and persistet dust
storms shsarked corsiderable salur radistion and resulted in tem.
peratuses much higher tham mosmal st 1he palluted high abitude
and much lower temperatures ea the surlaces that were masked
fram selar cadiation. Similer changes on a mich smaller seabe have
besa noted un carth as @ result of majs volanic eruptions chal
iniecsed large guantities of ash partiches isto the atmosphers. In
181, a gremp of American sebemists decided to apply what had
been bearned abeut the effects of large quaniities of dust in the
at here 1o the naclear war contest, in what e Iy bevame
the TTAPS ropoet, & separate siwdy in 1952 by Cruteen and Birks
painted out the potential signifiesnee of ymeke from burning ciiss
ard Toreits in beweving surface temperatures aller a nuclear sizsck.
With this diseavery, smoke data were added to the TTAPS seseasch,
Freviowly it hasd oot been assumsed that imote would rise (o high
ensiugh sltitudes i cause signifiesnt, widaeread climalic efects

' Paul Ehrlick, " The Bislogical Conseguences of Noclear War, " in
Thee Colid ard the Dard (1994), p. 59

depletion. But the climatic consequences of large
amounts of smoke and dust were overlooked yumntil
recently; therefore the Nuelear Winter hypothesis has
atteacted considerable interest. Many scientists, how-
ever, do nod agres that the effects would be as severs
and widespread as indicated in arly discussions, and
thus a scientiic debate has opened. This debate
represents the latest in the long series of selentific
concerns about nuclear war.

Mutlewar Winter Hypathesis

The Nuclear Winter hypothesis essontially argues
that a nuelear war would prodace large quantities of
smicke and dust that would absork solar radiation,

causing:
== Darkness lor several weeks or longer.

— Cooling temperatures for several months or
langer.

~ Circulstion pattern changes that would bring
simnilar, but less severe, climatic changes to the
Sauthern Hetmispliere.

The Process

4 Although smoke and dust were found to be the
major conlributors to Nuclear Winter, the TTAPS
study considered four main physical effects of molti-
ple nueelear explosions: smoke in the troposphere, dust
in the stratesphere, fellout of radicactive debris, and
depletion of the ozone laver. & single, l-megaton (Mt}
weapon detonated at ground level can generate
100,000 to 600,000 tons of fine dust that is propelled
into the upper troposphers and stratesphere, In the
TTAPS baye-case scenario, about 860 million tons of
brne dust was produced, about 80 percent of which
reached the stratosphere. These particles would re-
main in the stratosphere for about o yvear, seattering
sunlight. Airbursts over eities would likely start mas-
sive fires that eould genesate large quantities of smake
Smoke particles could remain in the upper tropo-
snhieee for weeks to months. In the TTAPS study, one
scemario involved a 1O000-wenpon attack using 100



kilotan (kt) warheads agalnst an urban arca equivalent
to about 100 gilies. This scenario produced an estimat-
ed 130 million tons of smoke in the troposphers. In
addition to dust and smoke, radioactive particles alss
are produced and carcied aloft in the fireball or the
updraft. Particles injected into the lower traposphare
scttle baek to earth or are mined out in a matter of
weeks, Those injected at higher altitudas, inte the
stratosphere, remain there for about o year, by which
time maost of the fission products have decayed to safer
levels, The fourth effect, azone depletion, results from
nitrogen oxides produced by high-yield explosions and
amounted to about a B0-percent maximum reduetion
in ozone in the TTAPS base case. This would produce
about a lwofold inereass in wliraviclet radiation in the
fiest year following & nuclear exchange, according to
the TTAPS analysis. Other effects, including the gen-
eration of toxic gases, dioxins, and ather dangerous
products were noted buot not evaluated,

Climate Changes

4. These physical affects could have a major impact
an the global climate, due primarily to abhsoeption of
sunlight by thick clouds of smake from bumning cities.
Local weather and precipitation could be seriously
disturbed for up to & vear. The severity of changes in
climate would vary from region to region and depend
on the season during which the attack oecurred, but,
even in the most sxtreme case considered in the
TTAPS study, the climatic changes did not sugmest
that a long-term ice age would be triggered by nuclear
war. This is primarily becauss of the tremendous
quantities of heat stored in the cceans that would drive
the climate back to normal ranges within, at mest, a
few years Meverthelsss, the combination of darkness
and cooling for-even one vear could have disastrous
CONSEUENCES,

5. The normsl temperature gradient could be radi-
cally changed by large guantities of amoke in the
troposphere and dust in the stratosphere {Ggure 1) Ar
the surface, when heated by the sun, the sarth has an
average annual temperature of 13°C (56°FL Nuclear
effects (smoke and dust) in the atmosphere could
recluce surface temperatures to about -17°C, well
below freezing, within 30 davs of a nueclear attack. At
the same lime, temperature changes in the steato-
sphere could be even larger, possibly rising by as much
as BOPC as the smoke particles absarb solar energy.
The impact of such temperature changes eould be
severe, An abrupt omset of cold may be damaging or
fatal to plants, particulacly if exposed duri:lg the
growing season. Crop harvests could be destraped or

Figure 1
Muclear Winter: Atmospheric Effecis
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severely redeced in mueh of the MNorthern Hemi-
sphere. In addition, the superheating of the strato.
sphere eould affect eireulation patterns, bringing the
effects to the Southern Hemisphere rather quickly.
Plants in the tropics are even more suseeptible 1o
damage from minor changes in climatic conditions.

6. Furthermore, these conditions could persist for a
long perind of time (figure 2), The TTAFS base-sase
scenario produced subfreezing terperatures for about
three months, and obowt & year was required bBefore
temperatures began to relurn $o normal levels, The
affects would be less severe In caastal aress, which are
wirmed by the oceans Even there, howsver, severs
storms would be cormmon and in some areas (urther
inland, there could be continuous snowfall for months.
Water supplies could be frozen, and agriculture might
be impassible for up to o year in many areas.

7. Darknes s the second major consequence of
injecting large quantities of smoke and dest in the
atmosphere. ¥irtually all life on earth depends on
iLIn“EiIL [ light lawels were reducsd by 5 percent,




Figure 2
Muclear Winter: Range and Duration
of Temperature Chauges
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Muclear Winter Darkness®
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mast plants would be unable to maintain net growth.
In the TTAPS base case, smoke from wrban fires and
forest fires reduced the amount of sunlight reaching
the earth's surface by over 95 percent for more than a
week in the northern midlatitudes (Bgure &) It could
taks 5 vear or more for sunlight to reach normal levels
{bgure 4) Widespread dizruption of photosynthesis,
combined with radiation damage, severe cold, and
other effects, could pose a serious danger to plants and
ultimately to the animals and humans which depend
n I1:|r,|1:|..

Key Variables, Assumptions, and Uncertaintios

& Smoke is the key varizble that determines the
extent to which climatic change would occur, over the
shorter term, while dust largely determines whether
the cHect will be long lasting. in particular, the

. amount of smoke produced, the altitude to which it
rose, and the duration that it persisted are crocial
factors in LESEREINE :'c.sl,l[l:ing l;'l'ln.ngu in the g;ubal
climate, For example, in the TTAPS base case, 225

| ol 1 year
| week 4 manths

Time (log scale)

& TTAFS Bam# case, S 0-megrion eeayrin

& The logarithm of the frection of light 1504 an simosslere Lumsizn The
normal, clesr-cey anlicad dapih iy esseatially sen; o light fog i show 0.5,
An ostizal death of | represent the Transilion befwees an simotsbere that
i essenrislly Srasipazent and asc thal 7 apaque

Unelassified
T

millish tons of smoke were injected into the atmos-
phere and accounted for up to 90 percent of the
reductions in the solar energy reaching the earth's
surface and corresponding reductions in temperatures
that in some cases ameunted to 30 degrees eentigrade.
For such conditions to occur, however, there would
have to be large numbers of urban fires generating
intense heat that would carry some of the smoke into
the stratosphere, where it would persist for much
longer periods than eommonly oecurs at lower alti-
tudes, The Hreball of large-vield weapons, in the
megaton range, also could infect smoke and dust into
the stratosphere. Thus, the main smoke parameters—
how mueh, how high, and how long—depend on
soveral important assumptions. For exampls, the
amount of smoke gensrated depends mainly upon the
kind of fuel, the amount of cxygen available, weather




Fipure 4
Nuclear Winler: Attenuation of Solar Energy
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conditions, and the rate of burn. The tatal infected
smoke in 5 nueclear war seenacio may vary by a factor
of 10 or mare,

2. Variations in the assumed properties of smoke
and dust generated by & nuclsar war could change the
elimatologieal results significantly. For exampla, rea-
sonable wvarlations in estimates of dust and smoke
particle parameters could vary the optical depth of
resulting dust elouds from 0.02 te 300 Such & range in
opacity would result in conditions that range From
nepligible buze to near-total darkness. Furthermore,
the TTAPS study assumed instantaneous, uniform
imjeclion of smoke, wheress actual smoke and dust
injections abviously would vary considerably from
place to place and over time, so lhere would be
corresponding  varialions in lecal temperatures In
some cages, surface temperatures would be unaflected,
in athers even a rise in temperatures is possible,

10 The assemed nuclear war scenarios also signifi-
cantly affect research Gndings. The eritical scenario
variable is the estent of whan-industrial targeting,
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although the number of weapons used, their viald,
height of burst, and Hming alse are important. The
TTAPS base-case scenario invabved a total vield of
50K bt from 10,400 weapons ranging from 0.1 to
100 Mt each, About 20 percent of the vield was
devated to wrban-indestrial tergets. This scenario is
sirnilar to those used by other researchers. Several
other scenarios also were used in the TTAPS research
tir tesl the sensitivity of the cutcome to varistions In
the postulated attacks One of the major findings was
that even a relatively small nuclear sxchange—100 Mt
on urban targets—could produce relatively large cli-
matic effects. This scenario, however, used dilferent
smoke paramneters from the base case. In o 5,000-Mt
counterforee exchange, where cities were aveided, the
climatic consequences were less severe (igore 5).

1. Amgther uncertainty Is the estent to which
smioke and dust will reach the Seuthern Hemisphers
and cawse suhstantial cooling. Ressarch using various
climate models suggests that typical circulation pat-
terns (Hadley Cells) that would normally inhibit the




transport of smoke and dust to the Southern Hemi-
sphere may be inlerrupted. This is due io warming of
the stratosphere that could reduce precipitation in Lhe
tropical convergence zone that would be expested to
prevent the spread of aeresols to the Southern Hemi-
sphere. But the research is very preliminary at this
pevimt,

12. Combining the key assumptions about smake,
dust, and seenaring in o useful manner presents a
difficult problem. In particular, translating the quanti-
ty of Brnable Fuels in cities and forests into appropri-
ate smoke elouds that can be used in global climate
maodels is the grealest source of uncertainty in Muclear
Winter ressarch. Until maore aseurate data can be
collected from aetual large-scale fices, there will con-
tinue to be serioud questions about the Hkelihood of
severe and porsistent climatic changes following a
nuclear war.

Confidence in Findings

13, The MNueclear Winter hypothesis initially en-
joved considerable support in the seientific communi-
tv. Early independent research osing mere complex
elimate models vielded similar results, Nevertheless,
Muclear Winter resmarch has not been withaot eriti-
cism. For example, one argument challenges that
rainout would substantially reduce the amount of
smoke in the atmosphere within two weeks Other
meteorological effects, such as local winds and eloud
caps, could further reduce the effects of smake. Alsa,
variations in the season selected for analysis can
significantly affect the outcome For example, some
pesearch has indicated relatively minor temperature
declines might accompany a nuelear exchange occur-
ring in the winter. As a result of these factors and
uncerlainties about the initial amount and properties
of smoke generated, average temperature changes
may be far less than those sugpested in the TTAFS
study, Furthermare, the areas adversely affeeted may
be more restricted than suggested in the preliminary
Endings. However, even if the early Muclear Winter
research is in error by a factor of 10, the resulting
teimpecature changes may still produce significant
crop damage in cerlain arcas?

¥ Ewerr thavah local temperatore change may frequenaly be large
argd rapid (i escess of LO™C i matber of houss or daysd the glikad
climale, ennsidered a3 a whole, is remaskably stabile. For evample,
avirage annual temperatsne have vasied by oaly 0.5°C over the
last hundred yesrs The stability of this huge, comeles wratem it due
1o deeang acting as bairge energy reservoins end many ethar complea
inleractive provenes that store and redisiethute solar esergy. N
cawe of the inkorent stabilicy af thés symem, it takes ot seale

I4. Confidence in the Muclear Winter hypothesis
probably will have to await actual measurcment of
particles produced by large fires. This eould involve
momitoring forest fres, caperimental fires, or quick-
response measurement of actual large fres. Other
important areas of sludy inclede the dynamibes of
smoke plumes, regional rather than global-seale me-
teorology, and caleulations about the probability of
black smoke reaching high altitudes, Even when the
physical phenomenon are Fairly well understood, how-
ever, there will continue to be substantial uncertainty
about the bislsgical consequences of climate changes,

Soviet Views on Muclear Winter

" Leadership Perceptions

15. We do not know how seriowsly the Soviet
political and military leadership takes the Nuelear
Winter issue, although many sembor Soviet officials
probably are aware of the hypothesis For example,
Yevgeniy Velikhov, the main foree ind Nuclear
Winter research in the U has told

sjthat he personally  has
briefed Forelgn Minister Gromyko, former Chief of
the General Staff Ogarkov, and Defense Minister
Ustinov on the subject of Nuclear Winter. However,
wo have nol vet noted any signifieant Soviet military
interest in Nuclear Winter,

16, I[ the Soviet leaclers have been briefed on
Muclear Winter, and we believe they have, then they
share egentially the same selentifie basis for under-
standing the problem as do US leaders Thas, at this
time, Soviel leaders are likely to believe that nuclear
war would cause varying degrees of increased cold and
darkness in some regions, but the effects would not
mean the end of life an earth. This Wiew generally is
consistent with what they have been saying publicly for
owver 20 years, that is, nuclear war would be a disaster of
events to cawe changd, and aven relatively small chasges 1o global
averages cas caue dramatic Joca! consequenees. For ezample, major
veleanie erugptions infect lsge quantitics of dust and ash into the
atnsuphere that spresds over much of the earth. The eraptian af
Tambara in Indoaesis in 1815 produced an estimsted 200 miltion
tons of merosol pasticles that subsequestly caused sbowt o 1°C
reductiza in the average global 1 Tet, this ingd
small change producsd “ihe year without @ summes™ in 1506
Sewern and persistent freezes caused widespeesd ks of Fifo and crop
failure thessghout the Unlled States smd Burope. Volcante dust
narliches, because af their lasge gien, are relatively (neficient in
bdoeking suslight. An injection of 200 miltian tans of smoke and dust
eesulting From a nuclesr war could have 2 moee smvers imoaot tham
a "3 temperatare chasps,
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unprecedented proportions. From this perspective,
cold and darkness would further complicate the al-
ready difficult problem ol survival in a neelear wae.

17, 'We believe Soviet leaders will remain inlerested
in the subject because Muclear Winter could have
profound implications, if, as suggested in the TTAPS
study, there is a “threshold™ beyond which the use of
nuclear weapoas would be self-destructive. In such a
situation, a concept of deterrence that depended on
the eredibility of launching a retaliatory strike with o
large number of nuclear weapons would be meaning-
less. The attractiveness of @ disarming frst strike also
would be reduced because, even If a Hrst strike were
suceessful in totally destroving the retaliatory capabili-
ty of the adversaries, it could exceed the “threshold,”
triggering Nuclear Winter, thus bringing about self-
destruction. Furthermore, the nuclear inventories of
France, the United Eingdom, and China alo could
independently represent a more significant minirmum
deterrent capability. Despite these considerations, So-
viet scientists have not expressed an imterest in the
military seenarios  or the threshold concept, except to
comment in line with their propaganda that the
threshold is very low and even a limited neclear war
probably would trigger Nuclear Winter,

18. The thresheld that could trigger Nuclear Win-
ter is quite low according to the TTAPS study. Carl
Sagan has suggested that, depending on yields and
targeting, it may be somewhere between 500 and
2,000 nuclear warheads. Soviet scientists claim that
their caleulations indicats that a 100- to 150-Mt war—
S0 times less than the TTAPS base-case scenario—

*The use af the term “threchold™ in connection with Ruclear
Wintes has become controversial, malaly because it implis that
there i me simple meassire of wardhmade or yields that will trigger
adverse globsl climate consequences. A mare proper wse of the berm
wield be to indicate the mas of amoke injected into the atmpsphere
that weald create ghibally significant temperature decreases. Smoke
mes is a Functien of the number of weapons, their yiekd, and. mast
impertamt, the combustihility of urban areas targeted. Also the local
weather, the sesion, and other variables can affect the extent of
climatic afecly axpectad from & nuelesr wae, Anotllser secbilem with
the term “thresheld” arises in its use in a strict scientiic sense as
designating a discrete point al which a phenomenon peoars, such as
waler bails 2t 100%C, but mnt at S9°C By such use, Nuclaar Winter
woulbd osewr at a point where the addition of 2 single wespen would
cace ghobally signilicant tempersture drops. More realistically,
there is a CONsnEum uf WOrHENINg eﬂecl!_

T im joiot scientific exchangpes, Soviel stigedits have wged Wasl-
ere Eienhiss 12 st exleme sornancs, on dhe order of 20000 M. Dy
comparin the TTAPS base-case scemarin was 5,000 Me. & L00000-
Mt wenaria alo was fered, bui penerally iy considered 1o be
varealistically large

could cause a Nuclear Winter, Mot all selantists ageee,
howewer, that ssch a seli-destructive threshald exids,
Mevertheless, such an idea has impartant implications
for perceplions of Lhe East-West military balanoce.
From the Nuclear Winter viewpoint, & Umited war in
Europe conceivably could exceed the threshold, Thus
perceptions of a low threshold could undermine the
credibility of NATO's Nesible response policy and
place additional impartance on the conventional foree
balance.

19, We believe that Soviet military planners are
interested in the possible dangers of Nuclear Winter.
At a minimum, they would want to know to what
extent their sirike plans and US retaliatory striloes
would lead to adverse eonsequences in the USSR, Ta
answer this kind of gquestion, the basic relationship
between nwclear weapons and Muclear Winter will
need to be better understood, In particelar, bow do
variagtions in numbers, vields, and targels affect the
extent and severity of cold and darknes?

Current Soviet Research

20, The logical place for Soviet climate research is
the State Committes for Hydrometeorology and Envi-
remvmental Contrad {usually called Hydromet), the gov-
ernment organization generally responsible for climate
research and forecasting. Instead, Soviet research on
Muclear Winter until recently has been concentrated
in the Academy of Seiences, Viadimir Aleksandrov,
46, is the leading Soviet sclentist working on Nuclear
Winter and appears to head an ad hoo group of about
20 scientists. Aleksandrov's work in this Geld grew oot
of Soviet interest in US high-speed computers. &
mathemnatictan specializing in computer science, Alek-
sandrov was directed in 1976 to shift his research from
gas dynamics and plasma mechanics to climatology.
He was sent to the United States in 1978 to study
campiter-based gencral weather circulation models
and develop a computer program compatible with

Vladimir Aleksandrov

Leading Soviet sclentist
on Nuclear Winter




relatively slow-speed Soviet computers. He returned 1o
the United States for further sndy and research in
1980 and 1982, Dusing his visits he requested and was
granted access to a Cray-1 computer at the National
Center for Atmosphetic Research. His travel to the
United States has been under scientific exchange
agreements on climate research signed in 1972, well
before Muclear Winter became an isue,

21. In 1983, Alelsandrov was directed to work on
Nuclear Winter, probably by Yevgeniy Velikhov, a
vice pregident of the Academy of Sciences, Among his
several duties, Velikhov is secretary of the Department
of Information Seience, Compater Technology, aad
Automation. This department, created in 1984, over-
sees the Computer Center where the main Nuclear
Winter research is conducted. Velikhov's interest in
Muclear Winter stems from his participation in inter-
national sclentific forems and his responsibilities as
director aof the Soviet effort to develop supercom-
puters. He probably learned of Nuclear Winter at one
of the numereus international conferences e attended
and recognized its potential to contribute both to
Soviet knowledge of computer sclemee and to infle-
ence international public opinion on the meclear “arms
race.” Velikhov is politically influential and & prime
candidate to head the Soviet Academy of Seiences. Ha
is heavily involved in all sreas of nuclesr disarma-
ment, concentrating particularly on the isues of mili-
tarization of suter space and the US Strategie Defense
Initiative. Welikhov will continue to be the key person
in shaping Soviet Nuclear Winter research, and, under
his direction, it will continue to serve Soviet political

T pases.

Tevgeniy Velikhow

Key promoler of Sonfet
Nuclear Winter research

22 Velikhov took the lead on Nuclear Winter and
tasked the Computer Center, which quickly produced
the Birst Soviet research report on the suhisct. The
speed with which the report was produced is a highly
unuiual accomplishment in Soviel scienee. In April
1983, the basic inpul information was probabdy ob-
tainied at the TTAPS “Peer Review™ in Boston. By
August, & report was completed, printed in English,

and delivered 2t the International Seminar o Nuclear
War held annually at Frice, Italy. Such work would
normally take yeass in the Soviet Union because of
inherent difficoltics in the system—slow computers,
lack of computer paper, and so forth. In this case,
Velikhov was able to bring together the NECEssary
rosources and get the job dome. This was posmible
mainly because Aleksandrov ohtsined two versions of
a general circulation model (GCM) during his esrlier
visits tor the United States—something Hydromet had
besn unable ta do.

23. To date, Soviet Muelsar Winter research has
primarily involved a simplified GCM, derived from s
US enedel, and run en & BESM-6 computer. In a 1983
preprint deseribing his work, Aleksandrov mentioned
a 40-hour modeling run on the BESM-6, This was for &
single calculation, one year into the future, on his
Lighly simplified model. He also noted that similar
caleulations using a Cray-] computer would require
only about eight minutes. In zddition to three BESM-
6%, a2 YeS-1060 computer has been insalled at the
Academy’s Mosoow Computer Centear, but operational
dilficultics with the YeS-1060 have thus far prevented
suceessful use of 2 more advanced GOM. Conssquent-
ly, Aleksandrov and Stenchikov continue to rely on the
more simplified CCM using the BESM-6.

24, The Computer Center Facilities impose severs
limitations om their abilities to do realistie Nuclear
Winter climate modeling. State-of-the-art caleulations
require hours of time on Cray-class supercomputers,
During a single modeling run in the West, about 100
billioe arithmetic operatlons are performed, at o typi-
cal computational rate of abouwt 20 million Doating
point operations per second (MBop) The YeS-1060 is
capable of roughly 0.3 MBop for high-precision seien-
tifie modeling problems. Even the Fastest Soviat seien-
tific computer, the El'brus-1, is still less than ans-tenth
the effective speed of a Cray.

25. There has not been any sgnificant Soviet re-
search on Nuelsar Winter beyond the two repoets by
Aleksandrov and Stenchikov delivered at Eriee in 1983
amd 1984 and frequently repeated elsawhere, Howey-
er, other Soviet studies related to nuclesr effects have
recently boen presented at international conferences
because they generally support the possibility of seri-
ous clirmatic changes due to multiple aeelsar explo-
sions, For the most part, these additional reports
represent earlier rassareh, completed befoce the idea
of MNuclear Winter became popular. These additional
reports alss represent some internal  competition
AMMHE varimes institetes in e USSH as they atlemp




to gain additivnal recognilion. One report * by Hydro-
miet sclentists concluded that gascous byproducts of
nuelear explosions, especlally ozone in the troposphere
and nitrogen oxides in the steatosphers, would produce
lower surlace temperatures that would persist because
these pollutants would remain in the atmosphers
much longer than smoke and dust. Another unpub-
lished Soviet report ¥ noted that the atmospheric injec-
tion of nitrogen cxides from nuclear testing during the
1950-63 time frame may have contributed o about 2
0.2%C drop in average temperature. Data Trom sacle
ar testing in the early 1960: wers sealed up to o
10,000-Mt nuctear exchange, and it was estimated that
there could be a corresponding 10°C temperature
drep without considering the effects of smoke and
clust.

26. We expect [urther bureaucratic competition
wilhin the USSR an Muelear Winter research, rather

than a coordinated approach to improve understand-

ing of the phenemensn, Research funds and personal
prestige are at stake, including clection to the Acade-
my of Sclences or a promotion from corresponding to
full membership. The main competition involves the
Academy of Sciences’ Computer Center and Hydro-
mel. Yuriy Jzrael’, as director of Hydromet, may seak
a larger role in Muclear Winter research, wsing scien-
tists with more caiperience in climate research than
those found at the Computer Center, Tzrael” heads
bilateral exchanges with the United States on environ-
mental seience, including Nuclear Winter, and could
insert more of his scientists into the exchanges or
attempt to block Aleksandrov, or others fram the
Computer Center, from future meetings. Among the
passible seizntists to look for outside of the Computer
Cegter is [gor Karcl, at the Main Geophysical Obser-
vatory of Hydromet, who has done climate research
that incledes nuclear effects. Within the Academy of
Sciences bub nol ved associsted with Aleksandrov's
group at the Campauter Center, there are other scien-
tists who may become involwed in Muclear Winter
research. Gostinstew, with the Chemical Physics Insti-
tute, has been mentionad io possibly head up some fre
experiments in the USSR, But, if present relationships
continue, maost of the ressarch will be conducted at the
Computer Center and it will not be well coordinated
with other work in the USSR, Increasing involvement
of Hydromet would be an important indicater that

T atmmpherss Compositive and Thermal  Beginee  Sodel
Changes After the Pomible Nuclesr War," by lzrael’, Karol, Kiselev,
and Foganay of the Main Geapbyical Odbservatory, Gokeengidro-
mel, presented st Erice, Augast 1554,

P rservational Evidence of ches Linpart of Nuclear Expliosions in
the Atmosphere,” K. V. Kondat vew, prosented in Bilateral mesiing
willh Araerican soionlisis in Moscow, dapud 1904

Moscow was becoming more socbously interested in
Muelsar Winter.

27, We have not identified any sscret rescarch on
Muclear Winter in the USSR, but we beliove that
officials in the weapons development structure, at a
mingmueen, are following the Nuclear Winter research
being done by the Academy of Seiences. These offi-
cials would most likely include planmerss In the 1%th
Chief Directorate of the Ministry of Defense that
formulate requirements for nuclear weapons, In addi-
tion, we would expect scientists at the two main
nuclear weapons design centers at Sarova and Kasli
also to be clasely following Nuclear Winter research.
These design eenters fall under the management of the
Ministry of Medium Machine Building. To date, we
have no evidence of contacts between these organiza-
tions and Soviel scientiss invobved in the unclassified
Muglear Winter research.

Sevict Contributions

28, Soviet Nuclear Winter rescarch is derived al-
most entirely from US idr,a':, data, and models. Be-
cause of pressure to produce results quickly, and given
limited computer capabilities. Soviet research often is
inaccurate and does not signifieantly advance the
understanding of the Muclear Winter phenomenon.

28, To date, there have been two main Soviet
conbributions to Muclear Winter research. In 1983, the
basic Muelear Winter findings were tested using a
three-dimensional GCM [or the fest time, whereas the
original TTAPS study wsed s one-dimensional model.®
In 1984, the elffectz of moving smoke were added to
the Saviet GCM, whereas previeus research had treat-
ed smoke in & static, vniform manner. These contribu-
tions e consldered modest conceptual advances from
the origingl TTAFS research. However, some interna-
tionally prominent seientists who have conducted re-
search on Nuclear Winter have characterized the work
as weak, crude, and seriously fawed. Nevertheless, it
is currently the only nztional Nuelsar Wisiter ressareh
program outside the United States, Hegardless of the
quality of the work, the USSR has effectively joined
the seientific debate on Muclear Winter.

* The e dimersion is altitude. The model used in the TTAPS
sudy considers & single point on the grousd s representing the
averige, vear-roumd global temperaturs {19°0C) The lemnperat e il
warious levels of aliitwde albowe this point is then caloulated for
various changes in solar radiation corresponding 1o scsifermg and
atworption of swnoke snd dust & three-dimensional maodel includes
longituds wad latitude a3 well a5 altigude.




S0 Soviet Nuclear Winter ressarch consistently
produces more severe results than similar research
done in the West, For example, the originzl TTAPS
study estimated a temperature decline of up to 30°C
within a few weeks of o 5,000-Mt exchanga. As would
be expected, subscquent two- and three-dimensional
studies that accounted for the moderating effects of
the oceans noted less severe temperature declines of
arowund 0C, But Soviet research, using a three-
dimensional model, found a temperature drop of
about 40°C over the United States {Hgure 6] The
addition of moving smoke to the Soviet GOM (figure T)
resulted in even more savere temperatuce drops than
noted in the earlier Soviet rescarch. These Gndings
result from the unrcalistically high input of smake into
the GCM. Sowiet sclentists have privately admitted
their conceptual errors, but the results are nevertheless
widely reported in the West without reservation or
qualification.

31, Sowiet scientists aleo tend 1o argue against fac-
tors that would moderate the effects of Nuclear
Winter. For example, rainout may remove substantial

nuantities of smoke, but Soviet scientists argue that
heating of the atmawphere would decreass its relative
hunmidity and reduce turbulent convestion that creates
precipitation. In addition to discounting moderating
il ects, Soviet scientists note the relatively rapid move-
ment of smoke into the Seuthern Hemisphere, thus
bringing Muclear Winler to Afries, Austrafia, and
South America,

J% Soviet reporting on MNuclsar Winber research
often stretehes eonclusions well beyond what can be
supported by research, most likely to further their
propaganda effort. For example, the central conclu-
sion of the 1983 Aleksandrov-Stenchikov Keport was
that & nuclear war would probably produce eonditions
under which man would not be likely to survive. (See
iniel) Sueh conclusions have even been eriticized
within the Soviet sclentific community. Dr. Budyko,
with Hydromet, noted that small differences in pa-
rameters within various models can produce large
differences in sutcomes. In particular, he has pointed
cul that there has been too much duplication in
Muclear Winter research. He and others have called

Soviet Scientists’ Dramatic Partrayal af Muclear Winter

... Owr three-dimensional hydrodynamic model of
ther climate shows that the Nuchesr Winter will entail an
avalanche of pernicious conseguences ... This will
generate severe storms along the coasks, causing enos-
miiss amounts of snowfall on land, This aleoc will
evidontly destroy life on the coastal zone, On the other
hand, the chamges in the atmosphere will completcly
change the hvdrofogieal evele, and severe droaghts will
break out over the night-enveloped, frostbeund conti-
nents. In other words, everything living which hadn't
bezn incinzrated during the fires will [resze out. And if
it survives in conditions of low temperatures, it will
nevertheless die of thirst, But the earth’s fara will not
endure. . .. The Forests of all middle latitudes will
perish. .. The planet’s entire elimatic system will pass
into a new state .. & new glacial period, possibly, | .|
The tempesatures over Tibel and the Cordilleras will be
heated to such an extent that the giant mases of soow
ard glaciers will melt and peecipitate inconceivable
streams of water on the continents. It will be a deluge in
conditions of severe cald .. (Aleksandrov, 19 Agpsil
1584, o Moscaw News in F,nglush]

Ireespective of the season of the year, a protracted
Fuckear Winter will begin. In the hinterland of conti-
nents rainfsbly will be almost zere, agricultural crops
will gerish, and damestle animals, even if they survive
thiz eald, will die of thirst becauss fresh water Tor the

mist part will only be available in 2 frozen state, . .

The tropical forests, whicl are the main bearers of
arganic life on earth and the chiel source of coygen, will
bee kilked ... the biosphere will be beft without its main

source of saygen. The effects T mentioned will arise -

prectically in any noclear war scenerio. Even with an
explosion of 100 megatons. . . . Thersfore 8 nuclear war
of any dimensiors will signify either the dissppesrance
of the human ssee of iz degradation to a level lower than
prehistoric. {Aleksandrow, 27 Apeil 1984, in Sowiet Pan-
grama, No. 54, Novosti Press Agency Bulleting

.. The impenetrable black cover would spresd from
the northeen hemisplere ta the southern, and eventual-
ly enclose the entire planet. All sources of fresh water
woukd Freeze awver, all ecological balances would be
ugset, and all harvests would faill, The toal terrestrial
biota, that is, the tatal population of varsous species of
animals, plants, and microorganisms, would complately
perish, . .. Conclusions drawn from our calculations
indigated that i 100 ta 150 megstons of nockear fusl
I:tl‘lat s, 50 times bess than in the Sagan soenarie] were
wsed o a nuclear exchange, the majar cities of Eunope,
Asia, and Morth Amersca would be destroved, and the
Muclear Winter would begin unabated. . . Bul even
this would _ . ensure the end of life on carth (M-
seved, B August 1984, artiele “Scientists Warn: The
Waorld in the Aftermath of a Muclear Strike: A Comput-
er-Generated  Progrmosis,”  Movosti and  Sawetskaya
Kirgizival

" Unclasdiied
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Fignre 7
Soviet Nuclear Winter Research:
Three-Dimensional Global-Circulation Model, 1984
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for mare imlependent research methods and more
complete decumentation of studies prioe 1o their pres-
entation at scientific meetings. Kirill Kondrat™vev, a

Scviet spectalist in atmospheric particles, has suggested

that Aleksandrov and other “lke-minded™ scientists
hzd reached conclusions Far bevend what was fustified
by their limited work. Indeed, this frequently happens
at irternational conferences, when Soviet scienlists

seam to streteh inferences The tendency to oversiate

Nuclear Winter conclusions, however, §s not limited to

Soviet scientists.

33, Sowviet research on Muclear Winter does not
stand up well to close examination. As noted, errome-
ous input daty produced more severe elimatic conse-
quences. Soviet rescarch, for esample, wed smoke
parameiess that were roughly equivalent to injccting
about 700 million tons of smoke in the almosphere—
compared o 100-900 millisn tons estimated in the

Unclassificd

TTAPS study—and even these Bgures may be too hizh
by & comsiderable margin, Although the Sovict scien-
tists initia]lr El:imed that I:Iu:'y WELE ugl:ng dMa EOnsis
tent with the TTAFS worst case scenario, they made
some ercenecws asumptions. They esentially treated
cust and smoke ecqually, even though dust tends to
scatter sunlight whereas smoke is more absorbent
Furthermore, they assumed that the combined smoke
ard dust abserbed all the sunlight, rather than a more
reasonable estimate of 50 to 70 pereent, Abwo, general
hemispleeric circulation patterns appear bo be mis-
placed in Soviet reports.

34, Such barvic errors are surprising for scientists of
the caliber of Aleksandesy and tcnchikm-fn
jsl:lﬂ-es. not believe the
results of his lirge computer ‘models because of the
simplistic assumptions necesarily incorporated into

the maodel E
j they




publicly continue to voice the party line that Noglear
Winter iz real and the eHects are cortain and severe.
Western scientists have been amazed at this kind of
intellectual dishonasty.

45, In addition 10 concepteal errors, Soviet research
Bndings in many cases are not logically sound. These
logical inconsistencies probably result from the limited
data points used in the greatly simplified GCM, along
with the limited knowledge of climatology amonsg
Soviet scientists at the Compater Center.

A6, Mescarch findings are quickly reperted and not
sulbiectad 1o sensitivity tests. Soviet research on Mocle-
ar Winter has not been documented In sufficient l:['l:-‘tal'-l
to understand clearly exactly what was done. Proposals
o compare directly Soviet and US GCMs by wsing the
sarne input data have not been favorably considered in
the USSH, While thess and other shostoomings become
apparent to experts who take the titne to inspect Soviet
findings and question the scientists, the average partic-
ipant at international eonferences iz only aware of the
results of the Soviet research, And, in each case, the
reported results amount to a severs Nuchear Wintee.

37, While Soviel research has been cited as “inde-
pendent verification” of the Nuclear Winter hypothe-
sis, it falls far short of normal seientific standards for
such elaims. It represents more replication than verifi-
cation because it facks original Soviet data or models.
When asked at scientific exchanges to peovide data
from Soviet atmospheric nuclear testing prior to the
1963 ban, Seviet scientists have not besn able to
respond. Early interest by Soviet scientists in foint
experiments alse apparently has been vetoed at higher
political bevels in the Soviet Union. Using data and
madels of US origin, it is not surprising that Soviet
finedlings are similar to early studies in the United
States*

Tachnology Transfer

38 Soviet understanding of advanced computer
modeling techniques probably has benefited from
close cooperation with U5 seientists For example,
Aleksandrov has been able to use Cray computers in
the United States and has demonstrated considerable
skill in adapting complex models to & wide range of
computers. At the same time, Aleksandrov has ae-
quired advanced climatological models from the Unit-
el States that could benelit Soviet theoretical science

" A few Wastern scientists workl disagres with thes judgmenis
anl comered thet Soviet Nuclear Winter research i original, inde-
pendent. and contributes to further uadergandiog of the ph .
noee They would furtber diagree with characteriang Sowiat MNu-
clear Winter research ot guéck and careles.

and provide practical applications in a variety of
important Gelds such as agriculture. Soviet intelligenee
alsy could conceivably gain from contacts with US
seientists

a9, At a mindmum, frequent sclentific exchanges
enable the Sovict leadership to keep informed on the
state of research in the West. In particular, we would
expect Moseow 1o be interested in the praspects for
asymmetrical damage—in which the USSR coubd in-
cur somewhat more severe Muelsar Winter effects
than the United States because the prevailing winds
would move the smoke from the United States and
Europe to the USSR more quickly than smoke from
Soviet cities would areive over the United States. Ta
keep track of thess and other developments, Soviet
scientists will want to stay in close touch with Western
seienkists

Implications
Political Benefifs

40 In addition to techmclogy transfer, Moscow
derives several political benelits from a modest Nucle-
ar Winter rescarch progeam. The Soviet image as a
responsible superpower 15 furthered by tmking the
Muclear Winter isue seriously at international forums.
Saviet oHicials have an informed position on Nuclear
Winter that is not based solely on research conducted
in the United States. OF course, it is no sccident thal

Soviet MNuclear Winter ressarch generally confirms

longstanding Soviet pronouncements on the devastat-
ing nature of neclear war.

41. Soviet interest in Nuclear Winter research also
has the potential to influence arms reductions in the
United States. Soviet leaders understand the American
politieal process well, and by their active participation
in conferences on nuclear war and arms controf, they
can support political forces that seek arms reductions
and disarmament, As noted, Soviet presentations on
Muclear Winter consislently emphasize severe elimatic
consequences, and are widely interpreted as independ-
ent verilication of the TTAPS study. Ongoing Sowviet
Mluclear Winter ressarch ensures continued Sowviet
participation at internatiopal conferences (see Begure
113

42, We can already see widespread Soviet use of
the Muclear Winter theme zhroad, The primary target
avdience is the international scientific community,
because of its eredibility and the “power of roason,”
with the uliimate goal of influencing Western palitical
leaders. Direct face-to-face communication is empha-
sized beeause il is the most persuasive media. Thus, we
note extensive Soviet participatien in infernational
seientific forums. These mestings alss are widely
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publicized in the press, on radio, and on television,
The themes that are generally émphasized in the
Soviet media and often repeated in the West inchade:
— Nuelear war would have disastrous L [T
far all mankind

— There is no effective defense against a nuclesr
attack,

— There is increasing danger of nuclear war dis to
the “arms race,"”

— US actions are the main couse of the “arms rare,”

43. Nuclear Winter is appesring somewhat more
frequently in the Soviet media aimed at forelgn
audiences. Tn the August to October 1984 time frame,
for example, Nuclear Wiater was diseussed on about o

weekly basis in Soviet forelgn broadeasts and press
releases. It alss &5 appearing in & greater variely of
Soviet media, including peetry and an article in the
Sootet Literary Gazette, Much of the reporting is
fepetitive, citing foreign news sources, particularly
from the United States and the United Kingdom. This
lends eredibility to the Nuclear Winter hypathesis by
giving the impression of widespread, indapendent
verification.

44. Nuelear Winter receives some attention in Sovi-
et domestic medla, largely In the contest of the
dangers of nuclear war. In seh cases, the Soviet Union
is characterized as leading the crusade for pesce and
disarmament. Contradictions between the Soviet con-
eern with Nuclear Winter and Moseow's opposition to
arms eantral agreements with deep cuts in strategic
forees are nod discussed.

Figure §
Soviet Nuclear Winter Network
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45 In addition 1o the public madia, Soviet soientiss
continoally sloess the responsibility of all sclentists to
educate the public and the political teaclership on the
dangers of nuclear war in general, In particulsz, they
argue that scientists should all work for peace by
valling for a halt ta the “arms race” and oppasing the
development of new weapans and the militarization of
outer spage, Clearly, Soviet leaders want US leaders to
balieve the Muclear Winler hypothesis. On at least ()
eccasions Soviet scientists have met with US Congres-
sional leaders. On one of these occasions, Aleksandroy
appetred bofore 2 Congeessional subcommittes. Such
aceess to the US political system is highly valuabls to
Moseow

6. As part of this prepaganda effort, ad hoe organi-
zutions have been created to produce reparts, grant
interviews, and sponsor exchanges (figure E). For
example, in 1983 the Committee of Sowist Scientists
for Peace and Against Nuelear Wir was established
with Velikhov as Chairman. One of the purpases of
this orgznization is te:

“mobilize the seientists' efforts in the strupsle for
preventing a nuclesr holocaust, to draw & science
based and credible picture of the dangers of con.
tinuing along the route of the “arms race, which will
lead mankind over the nuclear abyis, and to provide
broad sections of the public and those who directly
take political decisions with accurate scientifie in-
formation,”

47, The propaganda effort 35 well coordinated. [s
some cades, foreign attendees arrive at intersational
conlerences to find that the Soviet organizers have
already prepared a draft final report, including a
statement on the sdverse consequences of Nuclear
Winter. The subjeet has been raised in a variety of
infiuential natworks, suek as the inteenationat medicsl
profession. In this Geld, Soviet initiatives were in part
responsihle for the Warld Health Organization’s
adopling a ressletion in May 1983 that “The role of
physicians and other health workess in the presErva-
tion and promotion of peace i the mast significant
bactor for the attainment of health for 2ll” The Woeld
Health Assembly endorsed the conclusion that . . it
ts impassible 1o prepare bealth services to desl in any
systemalic way with a catastrophe resulting from
nueclear warfare, and that neclesr weapons constituke
the preatest immedlale theeat to the health and wel.
fare of mankind ™ The Assembly recommended that
the Warld Health Organization, in cooperation with
other United Malions agencles, “continue the work of
collecting, analysing, and regularly publishing ae-

coinits of activities and further studies on the alfects af
nuckear war on health and health servises - Sueh
efforls have met with considecalile success in mirking
the general public concerned about suclear war,

Military Side Effects

48, Muclear Winter research may rabse some isies
that Soviet mélitary planners would want to conslder,
regurdless of the climatic effects. For example, the
smoke and dust generated by multiple nuclear explo-
siofis may obseure targets from overhead visual pecon-
naissance and could interfers with groend-to-satellite
links. Heconnaissance may be precluded over large
areas for long periods. Infrared sensors akes may be
degraded by the heat-absorbing serosol particles. Ha-
dar imaging would be less affected sxcopt For a fow
hours and in arcas where ground bursts produce very
large quantities of dust. These considerations could
affect the development of Soviet imaging systems. For
example, we would expect added incentives to develop
radar imaping systems For satellies, alrecaft, and
possibly the spaceplane.

4%, Command and contrel systems aba cnight be
siressedd by the effects of Muclear Winter. High-
frequency communications links and satellite ground
control stations could be affected by inereased dust
and water vapar in the atmesphers, In addition, dust

could interfere with aircraft engines, causing some -

degradation to Bight operations. Also, the personnal
that operate command 2ad control systems may have
difficulty functioning well during prolenged periods
of cold and darkness Thus Muclear Winter concerns
eould reinforce exlsting efforts to improve capabibities
for protracted war that include testing and training
with prelonged occupation of underground command
Posts.

Cristlook

Tha Base Case

3 We do pot anticipale any changes to Soviet
tisclear weapons policies or programs solely 25 & reslt
of Muclear Winter research, The seientific evidence is
not wet convincing and, maore impartant, Soviet leaders
i not see any apparent remponse fn LS strategie
programs to Muclear Winter eoncerns. Lacking both of
these conditions, we believe Moscaw will continue o
maintain @ strategic foree postere that supports thels
war-fighting sirateqy and depends primarily on mis-
siles with lurge throw weights and on licge numbers of




warheads In addition, Soviet ot rategic planning will be
further complicated by the prespective modernization
of 15, British, and French muclear forces; NATC
deployments of eruice missles and Pesshings 115 and
expanding Chinese strategic forces.

3l In any event, Soviet research on Muclear Winter
will continue, thus guarantering Soviet participation in
the debate. But Soviet contributions are not likely to
be significant. Analysis will be limited by the inade-
quate Soviel compater capacity to handle advanced
climate madeling for at least the nest several years,
The prospects for new or erigioal Soviet data also are
poor. Individual Soviet scientists are interested in
experimental research, but higher level approval will
nol be fortheoming, unless senior Sovier officials be-
come mare seriously concerned about Nuclear Winger.
For present purposes, it appears that Saviet leaders are
content to rely on US data. This will involve continued
Soviet interest in seientific exchanpges with the United
States. Joint experimental research could provide ac-
cess bo LIS measurement technology, but there may
continue to ke reluctance to approve such work at high
levels because the results could reduce the credibility
of earlier Soviet research and Soviet scientists might
eventusdly be put in an embarrawsing position of
agreeing to the possibility of much less severe elimatie
COnIeQUences.

52. The public presentation of Soviet views on
Muelear Winter has shifted from commentary on hasio
research to publicizing the policy implications. Soviad
officials have noted that the main Muclesr Winter
questions bave been sufficiently resolved and there is a
need to move on to dealing with the basic problem of
superpower relations. Such views have been exprassed
by Moiseyev, Deputy Director of the Camputer Cen-
ter and a key administrator in the chain between
Velikhov and Aleksandrov, Moiseyev wants to shift the
focus to the larger context of “man in the bissphere,”
the subject of a forthcoming book he hopes to publish
in the United States and the USSR, In linking the perils

,ef Muclear Winter to other serious environmental
preblems involving the superpowers, Molsevey yses
the analogy of passengers riding topether in & small
boat. [ such a situation, any serious differences must
b resolved to “mutual satisfaction. ™ We can expeet 1o
soe this theme smociated with future Sovietl reporting
on Muclear Winter

53, Soviel scientists will seek to keep Nuclear Win-
ter in [ront of the public, particularly in the United
States and Western Europe. This will help keep
pressure on Western governments to ceduce their
nuclear weapons inventories, We can expeel to see the

issue introduced infe & wide varicty of forums, sspe.
cially the varices United Nations agencles Furtiser-
more, Soviet officials will altermpt to raise coneerns
about Muclear Winter with members of the peace
mavement in Exrope. [n addition to the Soviet media,
television documentaries on Nuclear Winter already
have been produced in the United Kingdom amnd
Japan, In the Third World, Soviet officials will explo:
Nuclear Winter because research suggests that the
consaquences of nuclear war could extend to the
Southern Hemisphere. All of these efforts will be part
of & larger Soviet strategy to blame the United States

for the “arms race™ and get other countries to bring

pressure on Washington to reduce the US strategic
arms inventary,

54, We believe it is unlikely that Soviet positions on
armis conteol will change dramatically solely as o result
of Muclear Winter research. Moseow will continoe ta
oppaose substantial eeductions in their medium and
heavy intercontinental ballistic mbsile force. other
miajor alterations of thetr Foree structure, or sericus
limitations on their weapons modernization process.
Pressures to retain @ foree large encugh to carry out
the major missiens assigned to nuclear forees are likely
to outweigh Muclear Winter concerns,

Patenticl Dilemmas

85 The Nuoclear Winter hypothesis is uncertain.
While the Soviets will continue to exploit & for
propaganda purposes, we beliove that there is little
chance for fundamental changes in Soviet nuclear
weapans palicies or major reductions in their nuclear
arsenal as a direct result of poblished or ongoing
research on this subject. If the Sowlet leadership
eventually were to accept WNuoclear Winter effects as
both credible and profound, & could lead to serious
contradictions between thete new considerations, on
the one hand, and Soviet doctrine and weapons em-
ployment polictes on the other. Sush contradictions are
obwlows 1o the Soviets and would probably cause Soviet
officials to demand exceptionally high standards of
sciemtific proof for the Muclear Winter hypothesis,
standards that probably cannot be meat.

36, The Soviets could be Faced with several dilem-
mas if they had to reconcile the patentisl implications
of the Nuelear Winter hypothesiz with important
lenets of their military docteine. For exampbe, Nuclsar
Winter would call into question those aspects of Soviet
war-fighting strategy that emphasize presmptive, mas-
sive nuclear steikes, which, accerding to the hypothe-
sis, would literally be suicidal for the Soviets even if
US territery bore the brunt of the nuclear detonations
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Responses to this dilernma woubd be difficult for
Soviel strategie planners; they apparently are highly
skeptical of concepls of escalatinn control and small-
stale sirike options. Ultimately, hiereasing doukbds thal
nuclear weapons would be used eoyld undera e
Sowviet beliels in the political utility of nuclear Weap-
ons. This, in turn, could result in more emplasis on
conventional forces, biological weapans such as thase
achleved by genetic enginecring, and directed-enargy
W DO,

57. Muelear Winter considerations also could [ise
dilemmas for Soviet research and development pro-
prams. In some respects, this could reinforce exisling
trends toward development of lower viehds and belter
securacy to reduce the climatic offects of strikes on
critical targets. Monnuelear warheads also could be
considered for strategic tarpets, This might be espe.
cially atlractive in the European Theates to reduce the
possibility that effects from burming eities would
eatend to the USSH. Tn addition, targeting planners
might consider target combustibility along with vield,
height of bursts, timing, and other Factors 1o reduce
the amzunt of smoke dnd dyst,

S8, Muclear Winter considerations also eould cam-
plicate Soviet ballistic missile defenss (BMD) planning.
Large quantities of smoke, dust, and particulate mat.
ter in the atrmesphere could degrade target detection,

tracking, and intercept capabilities after the initial
strikes. Also, more advanoed BEMD technolagios may
have to conslder the effects of intercents oeenrring in
the boast phass, exoatmospherie, or lerminal phase of
missile Sight in light of Nuelear Winter Should
Maoscow become coneerned with wsing BMD both la
pratect military capabilities and to prevent an attack
from triggering Nuelear Winter, then a much mire
catensive dofense capability would be requiced,
inelding:

~— Increased effectiveness to reduce leakage,

— Extended protection for urban aress, to reduce
smoke and particulate matter,

58 Muclear Winter alse could influence Soviet
thinking sbout civil defense. Soviet agriculture may be
mere susceptible to damage than US erops beeguse of
weather patterns, greater geographical eancentration,
aned less diversity of Soviet crops. Because of the
potential damage to food production, Sovet civil
defense officials could be foreed to extend thelr
planning time frames for basic survival to shout a
vear, rather thas about 30 days when fallout would le
the major long-term consideration. Thas, substantial
ingreases in civil defense food stockpiles might be an
early indiealor that Nuelear Winter was beginning to
influenee Soviet thinking at high levels,
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Annex B

Selected Chronology of Nuclear Winter
Discussions in International Forums

1983

April, Baston, TTAPS Peer Review, (Galityyn)

A7-19 Map, Mascow, All-Union Conference of Seientists Against the Threst of
Muclear War, the Committee of Soviet Seientists in the Defense of Peacs and Against
Nuclear War established, (Velikhow, Colitsyn) :

18-24 Awgust, Erlce, Ttaly, Intornational Semninar on Nuclear War. (Velikhow,
Aleksandrov)

October, Mosoow, US-USSH Committes for International Security and Arms
Comntrol. (Velikhov, Skryabin, Blokhin, Bayer)

I14-1T Nevember, Second Vienna Dizlogue for Dismrmament and Detente,
sponsored by International Liaison Forum of Peace Forees and World Peace Couneil,
{Various Soviet seientists)

I5-17 November, Stockholm, Sweden, Workshop on the Environmental Conse.
auences of Nuclear War, sponsored by Seientilic Community on Problems of the

Envirenment (SCOPE), of International Counesl of Selentific Unions. (Various Soviet
scientiste)

16 November, Washington-Moscow TV hookup, Conference on Warld After
Muclear War, (Velikhow, Aleksandrow, Kondrat 'vev)

23 Nowember, Thilisl, Ceorgia, USSR, Sesion of the Committes of Soviet
Scientists in the Defense of Peace and Against Muclear War, representalives of the
Federation of American Seientists attend. (Velikhow, Golitsyn)

& December, Washington, sympasivm of Soviet and 4 meriean seientists, to discuss
the effects of nuclear war, (Velikhoy, Aleksandroy)

1984
January, Vatican meeting on the effects of nuclear explosinns on the atmosphere,
held at the Pontifical Avademy of Scienees, (Aloksandrov)

7 March, Tallinn, Estonia, USSH, meeting of the Committee of Soviet Scientists in
the Defense of Peace and Against Nuclear War, (Velikhow

I¥ April, Ashkhabad, Turkmen Bepuhlic, USSR, mecting of the Committes of
Soviet Scientists in the Defense of Peace and Against Muclear War. (Velikhov)

4 Map, Washington, conference betwosn delegates of Committee of Sovies
Scientists in the Defense of Peags and Aggainst Nuclear War and reprosestatives of the
Federation of American Seientists, (Velikhow)




15 May, Leningrad, meeting of the Scientific Community on Problems of the

Environment, Internztional Council of Scientific Unions, {Aleksandrav, Golitsyn,
Kondrat'vev)

June, Geneva, World Meteorolapieal Organization, 36th seminar of Executive
Comsinittee. (lzrael’)

-8 June, Helsinki, Finland, International Plysicians for the Prevention of
Muelear War. (Various Sovist scientists)

L5 June, Leningrad, UN Regional Conference on Waorld Disarmament, {Golitsyn)
19-24 Augesi, Erice, Ttaly, International Seminar on Muclear War, {Aleksandeov)

3-7 September, College Park, Manvland, Conference on Muclear Deterrence,
(Adeksandrow) . .

& Nevember, Glasgow, Scotland, conference on the effects of 5 nuclear attack.
(CGolitsyn}

18-20 November, Bellagio, Italy, International Conference on the Conseqiences
of Nuclear War. (Skryabin)
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