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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. t\lost 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 
clt>hriefed a Soviet scientist who recently defected from the USSR and 
was knowledgeable of the capabilities of individuals and organizations 
illvolved ill Soviet research in this field. From these sources, we believe 
that we have a relatively good understanding of Soviet Nuclear Winter 
research. We also kllow what Soviet leaders say public)y about Nllclear 
\Vinter. Their private, personal perceptions, however, are not known. 
We identify some possible military and politica) dilemmas, should 
Sovit'l leaders come to believe Nuclear Winter poses a serious danger, 
alld note some possible indicators of increasing concern over possible 
adverse climatic consequences of nuclear \\'ar.1 I 

~f1t,·: This Assessment was prepared lInder the allspices of th .. 'ational Int~lIigencl' OffieN for 

Str"t .. !!ir Prollrallls. It was coordinated at the working level by the Centrallntelligen('e Agency. the Def .. ns .. 

Int .. lli!!I·(lcI' All""")'. and the int .. lligence component of the Department of Enerl!:\ . (u) 

v 
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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 Winter research. 

Senior Soviet leaders are informed about Nuclear Winter. Reportedly. 
Foreign Minister GroIlwko has been briefed on the subject. But the 
scientific evidence is not yet convincing, and, more important, Sovit't 

leaders do not see any apparent response in US strategic programs to 
Nuclear Winter concerns. Lacking both of these conditions, we believe 
~10scow 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 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 Nuclear 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 climatol­
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 
rt'search 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
nation , however, Soviet research on Nuclear Winter is not convincing. 
Neither is it well documented . It is derived almost entirely from US 
ideus, data, and models. Early US climate models were greatly simpli­
fied and rlln \\lith input data that grossly exaggerated the effects of 
smokt' from burning cities, the key variable in the Nuclear Winter 
pquation Not surprisingly, Soviet scientists have consistently reported 
more severe climatic changes than are usually found in similar research 
in the West. Furthermore, Soviet reporting tends to stretch conclusions 

, 
s~ 
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\\('11 heyolld what tilt' rrsearch supports. oftcll cOllcluding that " , . 1111-

dear war of allY dimt'llsioll \\ill signify ('ither the disaplw~Hall(,(> of tiit-' 
IHlIll:l1l rac(' or its cipgradation to a level 100\'('r thall prehistoric." \\' hile 
S(l\'iet scielltists pri\'ately ackllO\d('dge prrors ill their work that produce 
limn' seven' olltcomes. thcy l)llhlicly cOlltillllt-' to \'oict' tlIt, party lint'. 
\\'cstt'm scit-'Iltists haw ht-'ell al1lazt-'d at this kind of illtt-'II(>c(ual 
dishollt'sty. 

TIl(-' location, llaturt-'. and findings of SmiC't research suggest that 
thl' prim;HY intprt-'st in NlIcI(-'~H \\fintpr thlls rar is for t-'xtcrIlal political 
purposes. A la rgt-', \\'cll-coord illa tt-'d propaga !lela ('a m [Ja igll has h('('11 

organized \\ith the intprtJatiollal scit-'ntilk community as tilt' primary 
target audiellce. The ob.iediH' is to liSt-' t}wst-' sci(-'ntists to cOII\'iIlCC' 
\Vcsterll pllblics. alld ultimately their politica l I("ltie rs, that arms 
rt-'dllctiolls art' Jlt-'cessan, that tl1(' rs ,Hst-'nal is already tno lanw. and 
that Ilt'\\ \\ea!)ons art-' Ilot Ilt'cded. The themps uSllally (-'mplwsized at 
inknwtiollal scientific fonlms and \\'idely reported ill the Illedia 
i 1lc!lIdt,: 

- l':lIclcar war \\ol\ld ha\'l' disastrolls COIlS('qllt'IlCt'S for all 
nlallkilld . 

- There is Ill) f'Hectiv(' dff(' lls(' against 11II('I"ar attack . 

- TIH'rt, is increasillg danger of 11I1< . .' lear \\ ';If dill' to the "arlllS 
ract'. 

- LS actions are the main CallS!' of the "arms ract'. " 

Th" efforts haw lllC'l \\ith SOIllt' SIICC('SS. III ('(-'rtaill caSt'S, Smit'l 
scientists gaill direct acn'SS to politicalle,l(lers ill tilt' \Vt'st. For t'\ampk. 
\'ladiJTIir ;\1t-'ksalldrO\', tilt' I('ading Soviet \\Tikr Oil Nucit-ar \Vintt'r . has 
testified bdort-' the US COllgress. In otilt-'r caSt'S, Sovid p,lrti c ipation ill 
illlt'nwtiollal organizatiolls has 5('I'\'(-'d to kt-'t'P the horrors of IlIIclt'ar \\ar 
hefore tilt' puhlic. Tbe l :,\, \Vorld Healtii Org,lllizatiOlL for t-'\<llnpl(', 
lIas placed the study of '\'UCll',H \Vintpr on its agt' lld<l . 

III addition tn the potpntial for political in01HJllct-'. Soviet participa­
tioll ill ;\\Ic\car \\ ' inter research also cOlltril>ult-'s to cOlltinllt-'d Sovid 
at'Ct'ss to l'S scit' lltists, rt'st-'arch. and COl1lIHltt'rs. It also prm'id('s 
opportullities for Sm'it-'t scielltists to c\evt-'Iop Ile\\ modelillg tt'clIlliC)u('s 
alld illlprmt-' gloi>alcirculation mo(lt-Is. 

For a II of t l1(-'s(' rC';1SOIlS, \\'e t ' \(wet Smit-'t resea reb 011 "uc\t>a r 
\\ ' illler \\ill continut' . but 110 substantial contrihutions art' antieipat('d . 
E\pl'rinwntal rt'se,Hch OIl large-scale fires , \\hieh could provide USt-'i'lti 
illPut data. lIas !lot been <lDProvt-'d. Also. all,llysis \\ill ht' Iilllitt-'d h 
Sm'ictcolllPllteTs that lack the capacity to llS(, advallcpd climait' mOc/t-'ls . 
There \\ill be contillllt'd Sovit-'l illtprest in scit'lltiHc exchangt-'s \\itb ts 
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SCiPlltists, but Soviet agreement to joint research is unlikply bec<.lllsP 
Moscow 's puhlic position is that the Nuclear Winter hypothesis has hpen 
<.ld~<lu<.ltely proved. Furthermore, it is important to Moscow that Soviet 
Nuclear Winter rese<.lrch be perceived as independent and original. In 
any l'VPllt , unclassified Soviet research probably will be carefully 

circumscribed so that it does not cast any serious doubts on the Nuclear 
Willt~r hypothesis. 

Ciassifjpd analysis of :\'uclear Winter is lik~ly to be llndertakpll 
olltsidp of the Computer Center. At a minimum, military planners 
would want to know to what extent their strike plans and US ret<.lliatory 
strikes would cause <.ldverst' climatic conditions in the USSR. Another 
major issue is the possibility of asymmetrical damage in which the 
Sovipt Union could pxperience somewhat more st'vere climatic COflSt:'­
<luellces from a lluclear war than the United States because prev<.liling 
winds could move smoke from the Uniteo St<.ltes and Europ~ to the 
S()vi~t lillion more quickly than smoke from the Soviet cities would 
arriw over the Cnited States. 

Rt:'gardless of the climatic consequ~nces of nuclear war , Nuclc<.lr 
Wint~r research has pointed out some additional problems that may 
Iw,,'e been insuffici~ntly considered by Sovi~t military plannt'rs, 
including: 

- Persistent smoke and dust could obseurp targets from ov~rhpad 
reconnaiss<.lnce and interfere with aircraft engines. 

- Cold and d<.lrkness could further stress pt'rsonllel oper<.lting 
command and control systems. 

- High-fre<luency communications links and satt'llite ground con­
trol stations could be affected by increased dust and watt'r vapor 
in t hp at mosplit're. 

The Nuclear Winter hypothesis could pose potential dilemmas for 
tilt' Soviet It'adership and it could lead to contradictions bet\Ve~n thes~ 
nt'\\· considerations, on the one hand, and Soviet doctrine and weapons 
employment policies on the other . Such contradictions would probably 
CLHIse Soviet officials to demand exceptionally high standards of scientif­
ic proof for the Nuclea r Winter hypoth~sis , stand<.lrds that probably 
cannot bp met. 

Efforts to red uee t hp eli matic conseq uences of nuclear w<.lr would 
run counter to Soviet war-fighting strategy , which emphasizps preemp­

tion and massive strikes. Responses to this dilemma would be difficult 
for Soviet stra tegic planners; they apparently are highly skf'ptical of 
concepts of escalation control and small-scale strik~ options. Nuclear 
\Vintt'r considerations also could result in more emphasis on convention­
al forc~s, biological weapons such as those achieved by gen~tic engineer­
ing, and directed-energy weapons. 
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Shollid Soviet It"'aders hecome convinct'd that steps must be' taken 

to redllce the possibility of \ludear Winter, these measures could afft'et 

Sm'iet research and development programs. This could reinforce exist ­

illg trends toward lower yields and better accuracy. Nonnllclear 

\\'arll('ads also cOllld be considered for strategic targets. In additioll , 

targetillg planrwrs might consider target combustibility along with other 

factors to reduce the amount of smoke and dust. \'uclear vVinter 

cOllsideratiolls also could complicate Soviet ballistic missile defense 

O~i\lD) efforts. Should \ 'Iosc()\\ bt'come concerned with llsing HMO both 

to l)rott'ct military capahilities and to prevent an attack from triggering 

~ucle,u \Vinter, thell a much more extensi\'e ddc'nse capability would 

llt'required. 

Filially. Nucle,u Winter also could influence Soviet thinking about 

ci\'il defense. Because of the pott'ntial damage to food production. 

Smiet civil ddt'nse officials could be forced to extend their planning 

tilll(, framt's for basic survival to about a year. Thus, substantial 

increases in civil defense food stockpiles might be an f'arjy indicator 

that r\uclear Winter \\'as beginning to influence Soviet thinking at high 
]('\('ls. 

The foregoing l\.('!1 Judgments l 
~------------------~ 
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DISCUSSION 

The Scientific Debate 

Background 

Tilt' ('olln'pt of " Nuclear Willter" could funda-

1I1{,IItalh dWIl).(t' tilt' way WI' think about Iluclt'ar war. 

Th" term r{'fns to tilt' possibility of catastrophic 

1'\t"Il).({,S ill {'lilllatt' dllt' to Illlclt'ar war. This cOllcept 
\\as first raised ill 19HZ and, ill 1983, callght the 

atll'lItioll of the s('it'ntifie community with the publi­

"alioll of til(' "TT:\PS" I study . Tilt' study concluded 

I hat lIucll';.H \\ ar ('oliid t ri~gt'r st'vt'rt' and widt'sprt'ad 

,'hall'.!(,s ill ('Iimate that ('ould havt' dt'vastatillg global 

,'OIlSI'I)U{,II(,('S. Ollwr scit'ntists havt' concluded that 

tlil's{' climatic ('hallgl's could \c,ld to tht' extinction of 

hlll11all lifl' Oil {'arth' (u) 

,1 ;\Iul'lt'ar Wintt'r studies raise tht' possibility that 

the longl'r tcrl11, dobal-scalt' , aftt'rt'ff('cts of 11llclt'<lr 

\\ar lila} be t'H'1l mort' st'riolls than tht' immt'diate 

df(Tts I'n'\' iolls stlldies w€'r€' primarily con('€'rn€'d 

\\ itll im!1ll'dial!' efi'€'ets, illcilldin~ blast, ht'at, and 

';\lOrt-\('rl11 radiatioll . Stlldi('s of longer tt'rrn €'fft'ets 

('OII('{,lltralt'd on fallollt. rt'sidllal radiation, and own€' 

'H I' TIIr('t>, () 1\ TIN,II. H 1' ... >.rk(',man, J. B Pollack, and Carl 

S,,~all. ",""I,'ar W,"t",· (;I"l>al ( :"Il~(]lIenCeS of Multiple !\Ilclear 
F ",d"si""s," Sci"11,..'. ,,,I. 222. No. ~(i30 (23 De('emhe, 1983). The 
" 'p,,rt is IIslIalh rcf,'rren t" as Ih" "TT .. \PS" stlldy, comhining II,e 
initial.s Ilf 11"'ir Ia,t lIall" 'S .. ~ I,·ss 1(,,,lIntcal artic!p 011 Ih(, subject by 
( :,,,1 Sa~all al)I)('ar('(1 ill Forl'i{!11 ;\ffairs, vol ti2, No.2 (Winl .. r 

Imn .~4) and "'l't'ivt'.l wid~s\Jread all~nlion . The TT APS stlldr 
J,!fI'W oul of allah"iis of dust storms nn ~lars ill connection with the 
I'S !'.1."illt'r 'I""'" (·,ploratilln prllj('('1 in the early I 970s. Mariner 
.lal;! fr"", ~1a" indira",,, Ihat Iht' winespr~aJ and persislenl dusl 
., t""", aJ,sorl",d t'onsi.l~raJ,lp solar 'adialion and resulted in lem­

., .. rat"r," IlII1"h hi~llI'r than normal al the polillten high altitudes 
alld IIlla'li lo\\('r It'mpt'raluTt-'S tit) the surfat'Ps that wt-'rc:" masked 

frPIII ... olaf radiatIon. Similar chan~e-s on d much smallf'T scale have 
1'('1'11 noh'd 011 parth as a H'stdt of major volcanic eTupliuns Ihal 
illj('l..'tt·d larJ.!t' qll:llltitit-'\ of a:"lll particles into the almnsphert-' . In 

IH,~1. a "'OIlP "I .~I11('",'an sl'i ~l\li s ls nt'cinen to apply whal had 
1."'11 1"",""" ah"ul 11ll' rff<'cls of Iar~1" (]lIanlilies of dusl in Ihe 
;,IIlHl!'plH'H' In lh., IltIC.:I. 'ar war contc-:<l . in what f'vf?ntualh became 

11ll' TT .. \PS "'IX.,I .~ "'\Jara'" sllidy in 191:12 hy' Crul7.~n aod Birks 
pointed 11111 till" llilft'ntial si~Tlifit:an('f" of smoke from burning cities 
alltl fl!rt'~b ill lowc 'rillll: Sl1rLU,'I' temprratuTes aft("T a Iluclear attack. 
\\' ilh Ihis dis"IIn'ry, 'Illok~ dala w<"e anci .. J 10 IIIP TTAPS research. 
1"""in,,,ly it had 11111 IWI'II a,,,,,nt,d Ihal 'moke would rise 10 high 

('",,"~h "Ililnd,', III caliS(' si~nifirallt. win('SP'ead dimalic effecls. (ui 

.. Paul Ehrlich. "Th" lli"lo~kal Consequences of i\uclear War. . in 
1'1,,' ('"Id IIlId ,ii,' nllrk (191l~). p. ,~9 (e) 

depletion. flut the climatic (,Oll~qut'nct's of lar~(' 

amounts of smoke and dust wert' overlooked until 

recently; therefore the l\uclear Wint€'r hypothesis has 

attracted considerabl€' interest TVlany sci€'ntists. how, 

t'ver, do not agret' that tht' efft'cts would bt' as S('Vt'rt' 

and widespread as indicated ill t'arly discussions, and 

thus a scientific debat€' has oPt'Iwd . This dt'ball­

represents the latcst in til€' long seric's of scipntifi(' 

eonl'€'rIls abollt flllel€'ar war. (LJ) 

Nuclear Winter Hypothesis 

The Nllclear Winter hypothesis essentially a flO It'S 

thai a nuclear war would product' lar),((' (]lIantitit's of 
smoke and dust Ihat w()uld absorb sobr radiation . 
callsin).(: 

- Darkness for s(,veral weeks or longer. 

- Cooling temperalures [or st"'eral monlhs or 
Illng€'r. 

- Circulation patlern clwngt'S that would "ring 
similar, but less sewrt', climatic dlangt'S 10 lilt' 
S(lllthem Ht'misph('rt,. (u) 

The Process 

;). Although smokc and dllst W('rt' fOllwl to bl' thl' 

majo r contributors to N llc\t'ar Winter , tht' TTAPS 

stlldy considered four main physical €'ff€'cts of multi­

ple IIllclear explosions: smoke in tilt' troposphere, dllsl 

ill tltt' stratospht'rt', fall01l1 of radio<lctivt' d€'hris, and 

dt'pletioll of the ozone layer. A sil1!:dt', I-nlf'gaton (Mt) 

w€'apon detonatt'd at ground l€'v€'1 can gcnt'ratl' 

100,000 to 600,000 tons of fillt' dllst that is prorwlll'd 
into the upper tropospht'rt' and stratosphere, In t)w 

TT APS bas€'-cast' sc€'nario, about 960 million tons of 

fine dust was produc€'d, about 1:10 p€'rc€'lIt of which 

reacht'd the stratospht'rt' . Thes€' particles would re­

main ill the stratosphert' for about a yt'ar, scattt'rin).( 

sllnlight Airbursts ov€'r citi€'s wonld likdy start mas­

sive fires that could gt'n€'rate large quantitit's of snlOkt'. 

Smokc particlt's could wmain ill the upp€'r tropo­

spht'r€' for weeks to months. In tht' TTAPS study, (lilt' 

sl't'nario illvolvt'd a I,OOO-wt'apoll attack Ilsing ]00-
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kilotoll lkn \\arl1l'ad, ag,linst all urball area elluivalt'nt 

ttl ail,,"t 100 ('ili('s, This sct'llario prodllcf'd all t'slinwt­

I,d I:)() lIIillioll tOilS of sl1Ioke ill tilt' troposphl"rt>, III 
additioll til dllst alld slllokl', radioadin' particlt>s also 

arc prodllCl,d alit! l'arrit'd aloft in tht' firC'hall or the 

updraft Particit's injt'ctt'd into thl' lo\\er troJ)osphf'rt' 

,dtl(' Ilack 10 ,';nth or ,H,' raillt'd Ollt ill a nwttf'r of 

\\('('ks , Thos(' illjt'ctt't! at higher <lltitlldl's, into tht' 

stralnsphl'n', r('llIain there for ahollt ,I yt'ar, hy which 

lillH' Illosl "I'llit' fissioll pro<illds han' d!'cay!'d to saft'r 

It'\'l'k TIlt' fllurt h efft'c\. OWII(' dt'plf'tion, rf'sults from 

Figure 1 
Nuclear Winter: Atmospheric Effects 

,\ 11;111(\" I kill I 

l) + 30 perature .! 

SITalosphere 

Ililro~t'lI ()\ide~ product'd hy high-yield t'xplosiom alld ~o 

allltllilited III ahllllt a :10-pt'rct'lit maximum r('dlll'lion 

ill O/llllt' ill th!' TT:\I'S has!' cas!', This wOllld prodllcf' 

ahoul a twofllid illlT!'ast' ill IIltra\'iolf't radiatioll ill thl' H 
first rcar f(lll(",in~ a nllclear exchange, ,It'l'ording to 

IIIl' TL\I'S analysis Olllt'r t'Heels, including thf' gf'JI­

natioll of tmil' gast's, dioxins, alld otlier dangt'rous 

pr"tluds w('rt' lIotl,d hilt nllt t'\'aluatt'd , ( l') 

Climate Changes 

~ Th!'s!' physi(,;lll'ffl'c!s l'ould han' a major impact 

1111 tht, glohal ('limait', dut' primarily to absorptioll of 

,sllliliglit hy thick clllllds of sllloke from hurning ('itif'S, 

I.o('al \\ '('atlll'r allli prt'cipitation cOllld bt' st'riollSh 

di ,sturhl'll 1'111' up to a Yt'ar. The s('\'erity of changt's in 

l'limatl' \\ould "an frolll rl"gilln to rl"gioll alld depl'nd 

Oil till' scaSll1l during \\hicil tilt' ,It!ack occurred, I)ut. 

"'Til ill til!' JIlllst extrt'llIe cas(' considert'd ill tilt' 

TT\l'S study. till' climatic changes did Tlot SUggt'st 

tkil a IOllg-ll'rlll ic., age \\()Jild lit' tri~gf'rf'd by Iluclear 

,,'ar. This is primarily ht'callst' of th(' tremelldolls 

qllalltiti('s of heat slorl'd ill tht' oCt'ans that wOllld dri\'t' 

tIll' ('limat(· hack to normal rangt's \\ithill. at most. <I 

r,,\\' Yl'ars, :\,'q,rtlll'll'ss, tilt' ('oillbillatillll of darkness 

alld ('''oling fllr (" 't'li Ollt' yt'ar cotlld ha\'(' tlisa~trolls 

C(lIl,"qlll'!Il'('S, (L') 

,) , The Ilorr II a I t('mp('raturt' ~radit>nt could I)t' radi­

('all) changed hy Ln~(l' (J1l<llltiti,'s or smokt' in tht' 

tropospi.('[!' and dust in thf' stratosphere (fip:n[(' 1l. At 

thl' ,surf;llT, \\I)('n ht'all'd by tht' sun. the earth has all 

aq'r~Ii>!1' anllld tl'mp('raturt' of 1,'3°e (:')(j°F) \'lIclear 

l,ff..ds (smllkt' ,lIld (1IIst) ill t I If' at inospllf're cOllld 

rt'dll(T surface tcIllI)('r<lturt's to ahollt -1 iCC. well 

helow frt'('zing, \\'ithin :10 days of a ntlelt'ar att'lck, At 

11.(' sanll' tillll', tl'mpl'raturl' changt's in thf' strato­
splll'rt, ('ollid lit' ('\(>11 larg('r. possibly risill~ by as much 

a" :-;()OC as thl' slTl()kt' particlt's absorb solar I'JWrgy, 

'1'111' irnpad (11' SII('h \t'lllpt'ratu[(' changes could ht' 

""l' rt' , ,-\11 ;Ihrllpt onsl'l of cold may Iw damaging or 

ralal t() plants, particlliarly if t'xpost'd during tht' 

grll\,illg s('ason, (:[(IP har\'('sls ('ollid ht' dt'strllyt'd or 

6 

Troposphere 

T":lllp.:ratun: 1"' ( ") 

Lnclassified 
304429 1-85 

Sf'\'t'rely reduced ill milch of th!' \'ortllt'rll Hemi­

spht're In addition . tht' superheatillg of tht' strato­

sphere could <lfft'd circulation patterns, hringing tll(' 

f'fff'ds to the SOlltlwrn lIt'm ispherf' ra t her lj uick h 

Plants in tht' tropics are e\('n mort' slIsct'ptihle to 

danwge frolll minor changt's ill climatic conditions, (l:) 

0 , Furtllt'rmort', tht'St' conditions could persist f()r a 

long Pt'ri(xl of timf' (figllrt' z), Tht' TTAI'S baSl'-('aS" 

scenario product'd suhfreezing tt'mperatllu's for about 

three months, and about a year \\ 'as rf'<tuiwd beforl' 

temperaltHt'S began to rf'turn to normal It'"t'h TIll' 

efft'cts wOlild hE' It'SS severt' in coastal areas, which art' 

\\ armed by the oceans, ["1"11 thf'rC', ho\\'e\('r. st'yt'rt' 

stqrms would [)(' commoJl and in SOIllt' art'as turtlwr 

inland, tht'rt' could 1)(' l'ontinuous sll(mfall for months, 

\Valt'r supplies could bt' frozt'n, and agricllitllrt, might ' 

he impossible for liP tn a year in lIlany art':lS , W) 

7, Da rknl"ss is tIlt' st't'ond major COnS('IJIIl'nC,' of 

init'ding largt' quantitit's of slIloke and tlust ill the 

atmospllt'r(', \'irtualh all life on t'arth tll'Pl'lHls Illl 

SUJllii>!ht. If light lewis \\ t'rt' rt'duct'd by ,j pl ' re"IIL 
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Figure 2 
Nuclear Winter: Range and Duration 
of Temperature Chauge' 
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Figure 3 
Nuclear Winter Darkness' 
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most plants would be unable to maintain net growth. 

III the TTAPS baSt' case, smoke from urban fires and 

forest fires reduced the amount of sunlight reaching 

tltt' t'arth's surfal't' by over 95 percent for more than a 

\\'t't'k in the northern mid latitudes (figure 3). It could 

take a yt'ar or mort' for sunlight to reach normal levels 

(fi~urt' .. 0. Widt'spread disruption of photosynthesis, 

('ombillt'd with radiation damage. severe cold, and 

otlwr efft'cts. could pose a serious danger to plants and 

IIltimately to the animals and humans which depend 

011 thplTl . (v) 

Key Variables, Assumptions, and Uncertainties 

H. Smokt' is tht' kpy variable that d etermines the 

l'xtl'nt to which climatic change would occur, over the 

shortpr term, whilp dust largely determines whether 

till' t'ffeet will bp long lasting. In particular, the 

amo unt of smoke produced, the altitude to which it 

rost'. and tlIP duration that it perSisted are crucial 

factors in asspssing resulting changes in the global 

climate. For example. in the TTAPS base case, 225 

7 

."( T .. \PS ha.\(.' C ISl', 5.(l()O-nh=~;II()n 'L'('n.Hin 

n The Itl~;lr!lhm or Ihe rr:1L'liun or h},Lhl th:l[ ,In a ll1l(J ~l' h l.:rl.· tr ,ln'llllh 111\' 
nurmaL (r..:;H· ... ky o pll1.:;d lkpth i, ~)I,)I,(,'l1li :tll~· h'rn : ;t ; I ~hl ro/o!. i, :ll1oll[ (15-
An uplil",lIlkp,h (lr I rC:l'f('\l'nl" [h~ [r,lnsition hl,"['WI..'cn ;In alnH"I,hl'rl.: [hilt 

is c",scnlially [r'ln'p.tfC"nl ;lnLl on\: [h,l[ IS 01' ,1\1111.' 

Unclassified 
3044J' ,·8S 

million tons of smoke were injected into tlIP atmos­

phere and accounted for liP to 90 percpnt of the 

reductions in the solar energy reaching tht' earth's 

surface and corresponding rpductions in temperatures 

that in some cases amounted to 30 degrpps ct'ntigradc. 

For such conditions to occur, howt'ver, there would 

have to be large numbe rs of urban fires generating 

intense heat that would carry some of the smoke into 

the stratosphere, wherp it would persist for milch 

longer periods than commonly occurs at lower alti­

tudes. The fireball of large-yield weapons, in thc 

megaton range, also could inject smoke and dllst into 

the stratosphere. Thus, the main smoke paralllf'ters­

how much , how high, and how long-depend on 

several important assumptions. For ex.ample, the 

amount of smoke generated depends mainly upon tht' 

kind of fuel, the amount of ox.ygen available, weather 
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FigllH' ~ 
'\JIIl'kar Wint('r: Attenuation uf Solar Energ~' 
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I"IIIHliliollS, alld II\(' rate of hurll , TIlt' total injP("\t'd 

.'lIloke ill ~I Ill1cil'ar \\·ar 'l'ellario may ,·ary h) a factor 

"f 10 "I' III(lrt', It:) 

\) , 'arialiolls ill tilt' as'III1H'd propl'rlit'S of smoke 

;!lId tillsl gl ' llt'rall'd h) a IIl1clt'ar war could changt' Ihe 

dilllal<.logical rt'slIh, significantly , For example, re.l­

sOllal.I" \';lrialiolls ill eslil\wlt's of dllsl and smoke 
particle paralllt'\I'rs could , ';try the optical deplh of 

rt'sllililig tillsl douds from o.o::! III :3. 0. Such a rangl' in 

opacily wOllld reslIit ill ('lIndiliolis Ihat range from 

IIqd igibll' hazl' In 1It'.H-lola I dar kness, Furl hermore, 

lilt' TT\ I'S sllldy ;lsslIllIPd illStallla IleOllS, Ilnifnrm 

illjedioll of s1I\oke, wllt'rt 'as adllal snlOkt' and dllsl 

illj!'!"1 i. lIl" (ll)\'iollsl y wOllld vary cOllsidt'rabh from 

plan' to p!.tn' alld 0\'('[ tilllt', so Illl'rt' would he 

l""ITt'spollt!ing ,·ariatiolls ill loeal It' ml,Jt'ralII rt'S. In 

,onlt' cases, slIdan' 1I'11Iperalures \n'ldd lw ullaffected , 

ill 1I1111'I's I"t'li a rist, in 1l'11lperalurt's is possihle. (v) 

10. TIlt' aS~IlIllt'd IIllclear \\ ·,H S('(,llarios also signifi ­

call1i) alll'!'t H'st'arch findings. Tht' critical scenario 

\·ari;II>II' is lilt' 1' .\11'111 of Ilrhan-induslrial larg('\illg, 

8 

Figun' 5 
Nuclear Winter: Scenario Variations 
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although tIlt' nllmber of \\'t'apolls used, tllPir yil'ltl. 

height of burst , alld tirn;lIg abo are important. The 

TTAPS base-cast' scenario illvohed a lotal yit'ld III 

5,000 11 from 10,400 wea pons rallgin~ from 0. 1 In 

10.0 \11 earh, Abollt 20 perct'nl of Iht' yield \\'u~ 
dt'votpJ 10 urban-industrial targets, This $(Tnurio is 

similar 10 Ihose Ilsed hy olher rpwardlPr,>;. Sen'ral 

other $CI'lIa rios a Iso wert' Ilst'd in the TT A PS H'spa rch 

10 If'sl the se nsilivily of Ihe oulcolll(' 10 varialiolls in 

Ihe postlilalPJ allacb Ollt' of Ihe major filldin~s \\·a~ 

Ihal even a relaliwh smallnllcleur ('Xchange-IOO \H 

on urban targel~-coIlJd prodllct' rt'lali'·ely hlfgt' cli ­

malic t'ffects This ~ct'nario, how('\'er, Ilsed dirfl'rent 

smoke paramelt'rs from Ill(' hasl' cas('. III a 8,O()()-~1t 

cO\\l\lerfo(cl' e\changt', wht're cilies were a v(li<lt-d , the 

climalic COIlS('qlleIK't'S " ·t'rt' It'ss S(' Vert' (figur, ' ,,)) . (e) 

II. Anolher Illlcerlailily is Ihe extt'1I1 10 \\ hic!t 

smoke and dllSI will reach lilt' Soulhern Hl'l\li~pl)('r" 
and cause subslaillial ('noling RI·search \ISing \ariou, 

ciimalt' models suggesls I hal I ypical ci rClila I ion pa t­

terns (Hadley Cells) th.!1 \\ollid lIormally inhihit Ihc 
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Iransport of ~nlOk(' and dllst to the Southeru Hemi­
~pll!'r(' may Ilt' inkrrupt~,cI, This is due to warming of 
til!' ~tratosplll"re that could reduce' precipitation in the 
tropical COil vergence zonl' that would be expected to 
pn'\'ellt th(' sprpad of aerosols to thl" Southern Hl"mi­
splll'n', But thc rt'scarch is Vl"ry preliminary at this 
poillt. (u) 

12, Combining the kn ass\lmptions about smoke, 
dust. alld sCl'lIarios in a uSl"f\l1 manner presents a 
difficult problclll, In particular, translating the quanti­
Iy of hlirIlahlc fUt'ls ill cities alld forests into appropri­
atl' smoke douds that ('an be used in global climate 
1I11ldl'ls is til!' grt'a\t'st source of uncertainty in Nllclear 
\\'illtl'r H'sl'arch. blti! morl" accurate data can Iw 
colll'cll'd from actllal large-scale fires, therl" will con­
t i lit It' to Ill' snious quest ions a bout t he Ii keli hood of 
~('\'l'n' alld persistent climatic changes following a 
IIllcll'ar \\'ar, (u) 

Confidence in Findings 

1:1 TIll' !\iu{']l'ar Winter hypothesis initiallv en­
joy(,d cOllsidl'rahl(' support in the scil"ntific l'ommuni­
Iy I·:;,rly indt'JJl'nti('nt research using more complex 
('Iilllat(· llIodl,ls yielded similar results. Nevertheless, 
\)ucl('ar \\'in\('r research has not bl"l"n without criti­
l'i~1I1 For l',\alllple. one argument challenges that 
raillout would substantially reduce the amount of 
slIIoke ill Ihe atmosphere within two weeks. Other 
1IIl'\('orological l'ffel'\s. such as local winds and cloud 
(·aps. could furtlwr reduct' the effects of smoke. Also, 
\ arialiolls ill the season selected for analysis can 
sigllilkantly affl'd the outcome, For exampll". some 
n'warl'h has indicated rt'latively minor temperature 
til'clillt's lIlight a('('ompany a Tluclear t>xehange occur­
rill~ ill th(, winter. As a result of thest' factors and 
tllI('l'rtainties abollt the initial amount and properties 
of ~lIIokl' gClleralt'd. a\'erage tt>mperature l'hanges 
lIIay hI' far Il's~ Ihall thost:' Sllggt'sted ill tht> TTAPS 
sludy, Fmtlll'rtllort,. thl' areas adversely affectl"d may 
1)(' more restricted thall slIggestl"d in the preliminary 
filldings, Ilowl'ver. (,Vf'1l if the early Nuclear 'v\linter 
rl'wdrl'h is ill error by a factor of 10, the resulting 
klllllt'ratlire changt's lIIay still prodllce significant 
(,[(lP dalll;l~(' ill ('('rtaiu art':Is,,' (u) 

l rH'11 Ih(lll~h IOt'al kllll-)('ratIlTp challjr.(t>s TTlar £u·quently he largt> 

;111" rapid ~ill t·.\('t':-~ 1)( 10°(: in a mait('T of hOUTS or days), the global 
VIIlIl;I!t' , l'(ln~idt'r('d as a \\'1101('. is ft'markabh' stahle. For example, 

""'r"~ .. """"al h'lllllt'ralurf's ha\'e \'ariecl by only 0.5°(; ovt'r the 

I. .. ,t 1"",eI,,·.! ~" '"", TIll' .<!a"ilil~ "f this hUII!P. t'Omplex system is due 
ttl 0(,'1 'a 11:0 .n'(illlo! as IarRl' ( 'nC'TK')' reservoirs and many other compl('x 

illlt'radin' pro('t's!'ot'." thaI ~lI)ft' ami redistribute solar t>nergy . HE"­

\,;11',,' "f lilt' i"I,,·,,·,,1 "tahility "f this systelll. it takes gl"haJ-sc·al,· 

9 

14, Confidence in thp Nllciear Winter hypothesis 
probably will have to await aetnal measurpment of 
particll"s produced by large Fires, This could involve 
monitoring forl"st Firt>s. l".xPl"rimental Fires, or quick­
response measurelJll"nt of actual large Firl"s, Other 
important areas of study include the dynamiCS of 
smokl" plumes. regional rathl"r than global-scale lJl(,­

leorology. and calculations about tht' probabililY of 
black smoke reaching high altitudes EVl"n wllf'n tlH' 
physical phenoml"non are fa i rly \\,pl! understood, ho\\,­
l"Vl"r, there will continul" to DP substantial uncl"rtainty 
about thl" biological consequellCl"S of climatt' Chall\!l's 
(u) 

Soviet Views on Nuclear Winter 

leadership Perceptions 

15, We do not know ho\\' s('rioush the Sovic't 
political and military ll"adership tak('s thl' NII(·lear 
Winter issue , although mallY senior SO\'id officials 
probably are aware of the hypothesis For example. 
Yevgeniy Velikhov. the main force Ilt'hind Nuclear 
Winter resparch in t ht' llSSH , has toldl 

c:::::::::J 0 n Sl" v (' r a I occas ion s t hat he "-p-e-r-so- r-l a-"rrJ.,-, --'h-a-s-' 

briefed Foreign Minister GroIllyko. former Chier of 
thl" Gl"neral Staff Ogarkov. and Def('/1se \linist('r 
Ustinov on tht> subil"ct of !\uclear Winter, Howevt'r. 
we have not Yl"t noted any significant Sovil'l military 
interest in Nuclear Winter. I I 

16, [f Illl" Sovit't leaders hu v(' b('('n briefed OIl 

Nllclear Wintl"r. and Wl" velieve tltl"Y haw, thell tllPY 
share essentially the same scientific basis for under­
standing the prohll"1fl as do l'S leaders, Thus. at this 
time, Soviet lE'adl"rs are likely to bt'lieve that I1l1cll'ar 
war would calise varying degre('s of increased cold and 
darkness in some regions. bllt the dTef'ts would !lot 
ml"an thl" end of life on earth, This .. it'\\ general!} is 
consistent with what they have been saying publi('h' for 
over 20 years. that is. Iluclear war would bl" a disaster of 

events to cause changes. and even r~lati\ 'eh' small "hang", to j.(1"i"" 
averages ('an cause dramatic local C0ns("qut:"IH:~S. For t:"~ampl(". l1l;Jjnr 

volcanic eruptions injecl large Quantities of dust and ash illto tIll' 
atmosphere that spreacis over much of thl' earth . TIll' "ruptioll of 

Tambora in ludonesia in IIl15 produceci an e'\imat~d 200 miilio" 
tons of a~rosol particles that suh,~qllentk callsecl "bolll a 1°(: 
rt'ouction in tht' average glohal t .. mp~ratllr .. , Yt'1. this ,..~min~h' 
small change producecl "the year without 3 slIrnnlt'r " ill III 16 
Severe 3no persistent freezes caused wid .. ,pread 1"'5 of lifl' and crop 
failure throughout the l 'nited State, and E",ol><' Volcani" du,\ 
particles, becauS(' of Iheir larj.(" size, 3rt' rebtiveh iJlPfficil'llt ill 
hto.-king sunlight. An injectioll of 200 million tons of smokt' ""d dust 

resulting from a nuclear war could ha" .. a more st'vere impact tha" 
a 1°(; temperalm .. ('hange (v) 
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IIl1pn'c(,d( ' IIIl'd proportions. From thi, perspt'cti\t". 

(""Id alld darklH'ss \\ollid fllrtllt'r cOlllplicatt' tll p al­

r'';ltiy difficult prohll'lll of slIni\al in ;I IHlcit',lr \\af. D 
I 

17, \\ '(, Iwlit,\" , Smid leadt'rs \\ill [( 'main intt'rt'sted 

ill til<' ,suhject I)('C;lIISl' Nuch'ar Wintf"r could haw' 

profoulld implicaliollS, if, as SIl!!!H',o;t("(1 ill tilt' TT.\PS 

~tlllh , tlll're is a "tlm'shold'" bn'olld \\ 'Ilich tilt' lise of 

Illicit-ar \\ l';lJ)tlIlS \\,.,lIld hc self-dt'strlldi,,', 111 sllch a 

sit lIat iOll, a cOllcept of dt"lerrl'lIce that dt'pt'llded 011 

thl' l'I','dihility ollallllChillf! a rctali.ltory strike \\'ith a 

Iar~1' 1I111I1I)('r of IIIICI'\lr \\,I 'apollS \\'oliid Ill' meanillg­

Il','s, Th(" ;lttradi\'('Ill'SS 01 a disarmillg first strikt' ,llso 

\\'olrld Ill' rl'du t'('d I)('calls( ', ~ ' \,(,11 if a first strik e \\crp 

, 11('( '(',o;sflrl ill tptally dl'strnyill!! till' rl'lali ,ltory ('apahili ­

t) "I tilt' adn'rsaries, it ('oliid l'x('('('d thl' " thn'shole!," 

trif!f!('rillf! \11I('1( 'ar \\"illtn , tllllS hrill~i!lg ahollt st'lf­

dl'st rlld iOIl Flirt hl ' rmDrl' , tlH' Ill1cil',lr in \'( ' lItories of 

hallcl', the ' lllill'd I\in~dolll , alld China also ('0111<1 

illdl'pelldl'lItly n'pfl'Sl'lIt a ilion' s i~llihl"allt minimum 

ddnr(,111 l'ap,lhilily Dl'spite thl's( ' l"onsidt'ratiol1s , So­

\i('Io;cielit ish ha\'( ' lIot ('\prt'sst'd all illterl'st ill thf" 

lIlilitary sCl'lIarios :' pr the thr("shold COII('('Pt. t'Xl'f"pt tn 

(" () IIlIIH'lIt ill I ill(' "ith tlwir propaf!<lIHla thaI the 

thn 'shold is \Try Ic", alld ( ' \'('11 a limited Ill1cil'ar \\',Ir 

prohahh \\ 'oliid trif!~l'r \1I('II';l r \\ ' inl('r, I I 
IS, TIle' tlm'shcdd th"t ('c)Jrld trig~cr \'II('It'ar Will -

1( ' 1' is ,,'lilt- 10 \\ a('('ordillg to till' TT .. \PS stlld\', Carl 

S;I~all kJo; '11~~('slt-d Ihat. Ill'pel1dil1g Oil \ ields and 

targdillg , it lIlay h" sOI1l('\\IH'[(' I)('t\\l' t' ll .')O() and 

2,!)(){) lll(('l('ar \\arlwads, Scnid Scil' lltists claim that 

Ihc'ir ("ait-lilations indicate that a IO()- tn \;')()-r-.1t \\ar­

,)!) tillll'S II 'S'; thall thl' TT.\I'S ha\I'-(,<I'oI' sl't'llario-

The' u."(' {If Ill(' krlll " thrt'sllOld " ill ( 'CHHH'diClIl with 'lI('i(·;.H 

\\ illtc'r 11.1' ht'{'ClIl\(' c ·olllrn \"('r :.;i~11. III;tillh hcT'HI ~c' it implip.\ ,klt 

th, 'ft , j, 'tHill' :-.illlplt· IlI t',I !- lUC ' of warlwad .'\ Of y ic ' I" ~ Illal \\ ill Iriggt"'r 

. lth· I · ' ~ I' tr.dtlh .. l diJlI :lIc ' ('IIJ\';('qli("()( ' t'\ .. \ mort' pro \ll ' r 11 '{' or tIll' If'rm 

H Oldd Iw III Hldil';lIv till ' tIl.L'~ 01 S l1ltl~f ' inj"dcd illl n Ihe .ltITHlsnht'fI · 

I h,1I \\ tI!lld l TC'; liI- Io!lohalh "ij.!lIificallt klllpt'fatllf(, dt'c ' r( 'as{'s. Smoke 

m.l'''' i .. :1 IlindinJ\ of lilt' Illlllllwr of \n 'apolI.\, tlwir ~ i~'ld . Hlld . most 

irllllllrl:1I11 1111' ('j)llIlul :-. ld,ilit) 01 tlrI,,," ;Ht ' ,lS LJ flt! l'tt,d . :\i s lI till' IO{'jl 

\\ (' .ltllC'f. til(' ;-1 · a ~(l II . alld o iJwf \";trlahlt':-' can affc't,' 1 tht- t"'x tf·, II I of 

, · lil l l;Jli~' c'lfc'cL" 1'\ I II'I.'tl·" frolll a II11clt'aT wa r .. \oolh(,T prnl)it'I11 wilh 

tilt ' IC'fllI ",hTc'"ilnld '" ; ~rt .. t'~ ill it.-. II ... " ill ;I s trid S<.· j~ · JI'ifil" Sc'II'it' :..I ." 

d. , .. jgl1al illt-! .1· di ~{' rt't' · poinl at \\ JudI :..I pllt'lIt1nlC'lltltI n( 't 'II T!'. !'lIc h :1 :­

\\,t ll ' l" hoil .. ;11 IP(ln(:, 11111 1I0t i.tl ~J~J P ( : Ih slIch 115t' . 'lIci('.H \\' lIlIc'T 

\\ (l ldd O C I ' III" ;d ~ I JltJilll \dwrt' tie.· :ulditlCIIlllf a ... im.d,' \\ '(',lpon \\01lId 
~',111"'1 ' dllhal h "'lgllilic.lllt it'mpt. ' L,lIlTt' drop .... \Inrc n 'a li ~lkall y, 

II1,' r. · 1' ;1 l'(1 l1ll1ltHIII\ of \\ t lr"'c'lIillg I'IfcTb. ( , .) 

III illll1l .. ('il ·tllifje (·\ t · ll;Lllgt· .... ~()\i!'1 :'>l.' il ' lIli sb 11 <.1 \ '(' 1In.!!'(1 "' t ·~t­

c'rll ... '·jclIl''' .... II) 11"'( ' t ' xlrt' lllt ' -'l't'llarins, 01 1 III\' o rti p r tlr lO,OOO \It . Ih 
' ·PlIlpaTi ... IHl tht' TT-\PS h.I"e-{';\"c' "('(,I1,ITio \\: 1. ... ,) ,000 \11. :\ 10,000· 

\It ~( ' t ' I1 ; lru' ,d ~(l \\ ;1." k~lt ·(1. hut gC'l1eralh I" <"(l II !\idt·r(·d to II(' 

1l11 1 t ' , di ~ til ", dl\ Llrc:C' \~'1 

('oilid call sl' a Nlldt'ar \\'illter. Not a ll scif'ntists agn '(" , 

hm\('\'t'r, that sllch a st'lf-dt'strllcti\'(' tlm'shold exists, 

\;l'vl'rth plt'ss, slIch an idt'a has important implicaliom 

for J)t'fl"f'(1tioIlS of the East-W(', .. t military halanc(', 

From tht' Nucl('ar \\' intf'r \ 'it'wpoillt. a lilllitl'd \\'ar ill 

EuroPf" C'ollcci\'ably cClilld (')«'('t'd tht' threshold, Thm 

»t'rcl'ptiollS of a lo\\' thrt'shold could lI11dt'rmillt' tlil' 

cr('dihility of \;ATC)'s nt'xihlt' fl'SPOIlSt' policy and 

p\aC't' additioTial imjloft a nct' on tit(' COll\'t'litiellial forn' 

halan("(' ·1 I 
19, Wt' 1lt'li('v(' tklt SO\'id military piallll('rs arl' 

intl'f('slt'd ill till' »ossihlt' dangt'fs of I\lucl("ar \""inkr. 

At <I minimlllll , th('y \\ollid w a llt tn kilO\\, to \\hal 

n\Pnt tht'ir slrike llialis ~Ind liS fdaliatory strik('s 

would I("ld to adn'rsl' COllSt'Ctllt'Il(,('S ill tIlt' liSSn , To 

answt'r Ihis kind of qll C'stion, tilt' hasil' n ' lati(lnship 

ht't\\l'l'll nllclf"ar \\('apons and I\'lIcit-ar \Vintf'r \\'ill 

n(,l'd to Iw Ilt'\t(,f IInderstood , III particlilar, how do 

\'ariatiolls in li\llTlbt'rs, yit'lds, alld targ('ts aFfl'd thl' 

t',\It'nt and sl'vt'rity or cold alld ciarkllt"ss')1 I 

Current Soviet Research 

20, Thl' logical placl' for Sm'id tlimall' rl's('arch is 

thl' Stall' Committ e(' ror Hyciromdl'orology and Envi­

ronmental Control (usually ca\led H\drornt'l l. th(' K()\ ' ­

('[nment organization f!f"nf'rally r('sponsihl(' for clillla\(" 

rt"sf"al'C'h and forecasting Instead, So\'id rt'st'arclt Oil 

Nllcit 'ar \Vintt'r IIl1til r('('( ' lItly itas IW('J} ('(JIK( ' llt rall'd 

in titt, Acatit'I1lY of S('i('n("('s, Vladimir .\It'ksandro\, 

-Hi , is the It'ading Sll\id scit'lltist \\'orkill~ Oll Nllcll'ar 

Wintt'r and appt'ars to h('ad an ad ho(' group of ahollt 

20 scil'ntists, .-\Il'ksantir()\"s \\ 'ork in this field grt"w out 

of So"it'l illtPrf"st in l:S high-spl'ed complltns, " 

math(' maticiall specializing illl'Omplltl'r sci(,lI('t" All'k­

sandro\ \\'as dirc'dt'd in 197(i to shift his rc 'S('arch frolll 

gas chnalllit-s and plasma lllPcitani('s to l' lilll,lIolog\, 

III' \\'as S(,lIt to thp l ' lIitf'd Stall's in 1l17H to study 

('omlHI It'r -hased ~(' Itt'ra I \\Ta t Ilt'f l'i rCllla t iOIl modl'ls 

alld dl ' \TlolJ a comlliitcr prof!ralll cOITIPatihl1' \\illt 

Vladimir Aleksandrov 

I.eading SOt'iet scientist 
on Nuclear \Vinter 
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tclalin'h ,Iow-,pt'!'d Sm'id complllt'rs, H(' rl'tllrllt'd 10 

ill<' lilill'd Stal\', for furtht>r silldy and rt'st'arl'h in 

IDSO allti I ~)lt"~ Durill)!: hi, \isits Ill' n ' t(llt'stt'd alit! was 

grallt('t! a('c!'ss 10 a ( :ra\ -I cOlllplllt'r al the National 

( :('IIlt'r for :\tlllosplll'ric H('st'arch, Ilis travd 10 IhE' 

lllit(,d Stall', has b('I'11 11ll(lE'r scit'ntific I'Xl'li<lllge 

agn'('m('nt, Oil climate !'t'sl'arch siglll'tI in 1972, w('11 

I)('fnn' Nlll'I('ar \\' illl\'r b('('anll' all iSSllt' ,1 I 
:! I , III I mn, :\ I!'ksalld rm' was dirt'dcd to \\'ork on 

'lIl'lt'ar \\"intcr. prohahly hy Ycv!,1:('niy \'(,Iikho\', a 

\ il'(' Ilrt'siticlIl of tht' .-\catlt'lll) of Sl'it'Ill't's, .-\lTIong his 

,s"\<'I";[1 t!lIties, \'clikhm' is Sl'lTt'tary of tilt' Dt'partnH'nt 

III IIIIol"lnatioll Sciellcc, COlllpllt('r Tt'l'llIlology , ano 

,\lIttllllatioll, This dClJartlnt'llt, lTt'att'd ill 19H-l, OVE'r­

S('t's tite ( :0I1l pult'r (:ellll'r wlll'J'(' tilt-' maill \:lIl'lt'ar 
\\"illter r("('<1Il'it is "(lIldllded, \ 'I'likhm"s inlt'rt'st in 

'\lI('l('al Willtn ,S[('lIIS from his participatioll in intt'r­

llation.tI ,ci('ntifil' t"MIIIIlS and !tis rt'sP(1I1sihilitit's as 

diredllr III Ihe St)\iet eITort to dt'\'E'lop SlIperl'OIIl­

pllll'rs I k prohahl} Icarrll'tI of Nlldear \\'intpr at one 

of till' llllllll'rOllS illt<'rnational ('o llff'rt'nc('s Ilt' attt'lIdt'd 
alld r,'( 'o)wil.l'd it, pOl\'lItial to COlitrihllle hoth to 

So\'il'l klll)\\ ' I,'d)!:t' of l'Olllplltt'r Sl'it'lIl't' and to illnu­

"Ill't' ill\('J'I1ational pllhlic opinioll Oil till' IlIlclt'ar "arms 
rac(' ," \'elikIHl\' is politic.tlly illnllt'lltial and a primp 

calldidale to h(,<,t! Ih(' Sm'iPl ;\cadt'lIl)" of Sd('III't'S, Hp 

i, Ill'a\'ih il1\'oh(,d in all 'Ut'.IS of lIuclear di~arlna-

1I1l'1Il. 1'(lIll'('lItratilig partil'uhlrh' (III tht' issllcs of mili­

taril.alioll of ollll'r sp.I('(' and tilt' liS Stratpgil' Defenst' 

Illitiatin', \'('Iikhm' \\illl'olitilllll' to "t' tht' kt'y pf'rSOIi 

ill ,hapillg Sl1\' il'l '\lIcl('ar \Villtf'r n'st'an 'h, and , 1I11t!t'r 
hi, diredioll, it will l'OntilllJ(' to St'J'\"(' S(I\'il'l political 

I' llr l'OSl',j I 

Ycvgcniy Velikhov 

Key promoter of Soviet 
Nuclear Winter research 

:!~ \'( ' Iikhm' took the It'ad Oil NUl'II'ar WilltE'r alld 
(a, .. k.'d I Ill' (:OIllPUtcr Cl'ntcr, \\hil'h qllil'kly prodllced 

till' fir,t SlI\'il'l research report Oil tht' slIhjed The 
,p('('d with which the report \\as prndUl't'd is a highly 

III1I1SII :11 al'cOIIIpi isllllll'lIt ill Sovif'l Sl'il'IICt', III April 

IDS:;, till' "a,sil' illllllt illforrnatioll \\as probably ob­

taill('d at titl' TT:\\'S "\'('t'r Ht'\'il'\\'" ill Btlston, Ih 
:\UgHSl. a report \\as (,.lIl1p1('\ t'd, prilltt'd ill Ellglish. 

11 

alld deli\ 'e red at tht' International S('millar Oil NlIl'lt'ar 

War hl'ld alllHwlh at EricI', Italy Sl1ch work wOllid 

lIornwlh takt' YE'ars in tht' Sovipt Lnion IWl'aust' of 

inhercllt tiifficultips ill the S}'stem-slll\\ l'Olllput(' rs , 

lack of l'Ollllllltt'r paper, and so forth , In this CaSt'. 

Velikho\' was ahlt' to brillg togt'llwr tilt' lIl'I'( 'Ssar\, 

rt'SOllrCI'S alld get the joh dOliI' , This was pos>ihlt' 

maillly bt'cauSl' Alcksandrov obtaillt'd h\'o vt'rsiolls of 

a gellt'rnl circillation llIodt'1 (GCM) , durillg his ('arlit'r 

visits to tilt' lillitt'd Stalt's-sonlt'thill)!; Ilydrol1lPt had 

1)('('11 IIl1ablt' to do' l I' 
:2:3. To datt', Sovit'l :\Ildear Winll 'r rl'sl'aJ"l'h has 

primarily involvpd ,1 simplifit'd (;Cto.1 , dl'J'iVl,d front a 

l :S mot\PI, and run on a BESM-o cOlllpull'r, 111 a I D~n 

nrpprint describing his work, Alt-'ksandrov nll'nti0111,d 

a -to-hour modeling run on thl' BESM-(i, This was for a 

singl(' caklliatioll, OIl(' y('ar illto tht' Illturt' , on his 

higldy sirnplifit'd Il\odel. lit' also lIott'd that similar 

calclliations IIsing a Cray- I ('OIllPlltcr \\ ollid r('(lllirt' 

onl} "hollt eight millutt's, III additioll to thrt't' BESM­

o's, a Yt'S-IO(j() l'OIl1(Jlltn has 1I(,t'1I install('d al tht' 

:\c'IlII'my 's i"los('O\\ Computer (;t'nl('r. hilt opt'rational 

difficilities \\itlr till' YeS-I ()(iU liFt' tllus far pr('\pntt,d 

slIccessfulusp of a mort' advanced CCM, (;oll';<'<lu('nt­

Iy, Aleksandrov alld Stenchiko\' l'OlltiIlU('to Tl'ly on till' 

morf' silllPlifit'd CC\lusillg the BESto.1-(i, 1 I 
:2-1 , Tht' Computer (;(,lItl'r facilities impOSt' S('\l'rt' 

Iimit.,tioJlS on tflt'ir aIJiliti<'s to do J't 'a listil" NlIl,ll'ar 

\Vintl' r climatp modt'ling, Stat('-of-tlH'-art l'all"lIlatiol1S 

requirE' hours of tinH' on CraY-l""'~s SIlJ)('rl'omputt'r~ , 

iJurillg a sin~dE' nltldt'lilig run ill till' \Vt'st , aiJout IOf) 

billioll arithlllt'tic opt'ratiom arc Dl'rfornwd , at a typi­

cal computational ratt' or aiJollt :20 millioll noating­

point operations pl'r st'cond (to.lnop), TIlt' Yt'S- IU(j() is 

ca pable of roughly 0,3 \IOop for ltigh-llrf'cisiol1 >l"iCII­

t ifil" modl'lillg prohlems EVE'II t ht' fastt'st Soviet scil'lI­

tific COlllplltt'r , tilt' El'brus-1. is stilllt'Ss thall tllll '- lt'llth 

the f'fft'div(' sPl'pt\ of a Cray,j I 
:25, Tht'rf' has 1I0t h('('n allY sigllifieant So\"il'l rt'­

sparch on !\lIc lt'ar Winter bl'yond tilt' t\\O reports by 

:\Ieksalldro\' ali(I St<'lIchikov deli\'t'rl'd at Erin' in I gH-'1 
alld 19H-t alld f r<'Qupntl,. repeated ('Ist'\\'hpre, I/OW('V­

('r. otllt'r Sovil'l studies rclated to nlll,lt'ar e[[('dS havt' 

rl'c(' lltly \)f'f'1I prpse nted at illlt'rnational conft'r('IIl'('S 

because the) gf'lH'rally support tile possibility of s('ri­

OilS climatic changes dut' to nllrltiplt' nllclt'ar l'Xplo­

siems, for thp most (Jar\. tllt'se additional rt'l)()rt; 

rf'presf'nt ('arlif'r researc h, cotnpll'lt'd Iwforf' till' idea 

of 1\uciear \Vintt'r bt'cam(' popular, Tht's(' additional 

H'por!s also rE'pr<'sPllt SOIllt' illtt'rllal l'ornpdilion 

anlOIIg variou~ inslitll\('s in till' l :SSH as th(,,. atlt'lIlpt 
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10 !-!aill additioll,d r('( 'o).!lIitioll , Oil\' n 'port " by Il~dro­

Illd St 'it'lIti,h (,OIl('llIti( 'd tllat ).!ast'o\l~ b~ ' prodllds of 

11IH'1,'ar l'xplo,iollS, t"I)('t'i"lIy OI.OJIt' ill til(' tropospllt'rt, 

,"ltlllilro).!!'11 o\ili(" ill tilt' slr"tll~pll('rt' , \\oldd prodllct, 

Im\( ' r ,"rfat'!' It'llIpt ' ratllres thaI wOllld pn,sisl l)('call5l' 

1111',' (' polllllalits \\ollid r('lIlaili ill till' atlllo~phl'n' 

IIl1l1'lI IOIl).!I 'r 11..111 slIliIk" and dllst. :\lIothn IlIlPllh­

li , ll('d So\'id rl'l)orl 1I111\'d Ihat till' almospll('rie illjec­

tioll 01 lIilrll).!"1I o\idl's frolll IIl1d( 'ar It'slilig timillg tht' 

I!),-)() -li:) tilll(' frall1l' IIla~ ha\( ' l'olitrii>lIt"d to ahllilt a 

(1:, " ( : drop ill a\Tra).!(' t('mpl'ratllrt ', Data from 1111('1(,­

ar ,,",till).! ill till' ('arly 19(i(), \\('1'1' s('alt'll liP tn a 
IO,()()()-\lt 11I1l'1('ar ('\I,hall).!t', alld it \\as estilllated tllat 

tl,,'r, ' c(lldd Ill' a correspond in).! 10° (: t('nl]>t'raturt' 

drllp \\ itllollt ('oll,iderill).! till' l'Ht'l'ls of Sillokl' and 

,11,,1, 1 :J 
2(;, \\(' np''l't fllrther hllrl'allnatic cOlnlwlilioli 

\\ilhill till' lSSn Oil "lIcl(\lr Willtl'r rt'st'arch, rather 

Ihall a l'oordill;l\('d ;IPproal'/J 10 illlprml' IInd('r.,tand­

ill).! of III(' ph('lltlll1l'1I011. Iksl'arl'h fllllds alld Pt'rsollal 

Prt,,,tig(' art' al 'otak(', illcilldill).! ell'di(lll t(l tl\(' :\cade-

111\ "I' S('il'lIl'(''o or a proillotion fr(llll corrt'sPolldill).!; tn 

filII Inl'IIl}'{'fship, TIH' Illaill l'Olllpt'litioll imoh-t's tilt' 

\";ld"I1I\ of Sch'II('('S' (:olllplll('r C('lIln allli Ilydro­

IlId , Ymi\ Il.rael', as dirt'l'IOi of l!)dronH't. lIlay st'(,k 

a largl'r roll' ill ""dear \\'illtn rl"st'ardl, ming Sl'iCII­

ti"h wilh lIlor(' ('xlll'ri('II('(' ill ('lillJat(' H's('arch thall 

Iho,,' rOlllld al Ihe COllJpllt('r C:('IIII"r. l;rael' Iwads 

I>ibli'ral ('\l'hall)'(('s \\ilh till' l ' lIil(,d Sla\('s Oil t'miroll-

1I11'II1al sdell( '(', incilldill).! "illcicar \Vinlcr, and ('ollid 
ill,,'rl IIlOJ'(' or his s('ientisb into til(' exchanges or 

atlt'lllpl tll hlo('k :\ll'balldrm', or otlll'rs rrolJl the 

( :olllpilin ( :l'lItl'l' . rrolll flltllrt' lJH'dill~S, :\IJlOIiK tilt' 

IHI,sihlc 'o t'i( ' lItists to look ror olltsidt' of tilt' COilIpllt('r 
( :('IIll'r is !;!or Karol. at tht' I\laill Ct'opllysiL'al Ohsf' f­

\atnn (If Ihdrollll'l , \\'ho l\;Is dOIH' L'lillla tt' rt'wafch 

thai illc llldt,S IIllc l('ar t'fft'd~ , Withill tht' AL'adl'nty or 

St 'i( ' IIl 'CS 1>lIt not yd associatc d with :\It'ksallclrm"s 
)!r(llip at till' ( :OIl1pllll'r C(' lIter. th f' I'(' ar!' other SL'it'lI­

tists \\ lilI lIIay IWl'ollll' ill\'oh-ed in ""L'kar \Villter 
1'I',,'ardl. Costillstn', "ith thl' ChellliL'al Physics Insti­

tlllt' , Ita ,,, 1)(' ('11 1ll('lItiOIlt'd to possibly hl'ad IlP some fire 

, ',x pnillll'llts ill th(, l 'SSH , Bill. ir prest'nt rL'lationships 

l'lIlItillll( ', IIlOst of till' rl'warL'h \lill he I'l1IIdul'led at till' 
( :"IIlIHIlt'r ( :('lIt('[ alld it "'ill not hI' \\t'li coordillated 

\\ ith IItlll'r \\ork ill tli(' l 'SSR Illcreasillg ill\'()h-eltWllt 

III' I h drllllll'l wllilid 1)(' all important illdiL'ator that 

.. :\III\P.o;llllt'ri~ · ( :umpo,iliull aTld Tht'rmai Hq,Iime l\lotkl 

( : h a ll)r.!( ·~ :\fll'l" tht' PL):..:..ihl(· 'lIdt',H \\'ar," h} 1t.r~{'I·. Karol, Kisch,\. 

ami H4I:..a lltl\ (If Iht' \bill (;t'ophysi('al (}h~(·n·at()ry. CoskolTl)li<iro' 

I1td , Ilrc 's"II!c ,d ,It Erin', , '\II~II.<t I Hii~, (\,) 

.' ( >h:"c ' f\ 'alitlllal F"it!t'!H,t' nl thl' IlIIpal't \,f \'IIc.:Il'ar Explosions ill 

lilt' :\IIIlCls plic ·rt· . .. K \ ' Kon.drat'y(·\ prc·St'Il!t·d iTI hilJ.tl'ral mt'('ting. 

\\ itb '\lI\t ' ril 'au ... l'it ' tlti .... ts ill '11l~l'Cl\\' ;\tI~lI~t 141-)-1 . (t:l 

12 

'.10St,o\\' \\as IWl'OlllillJ.( llIort' Sl' rio llsh illtl 'n'"tnl ill 

"1Il'l('a r \Villtl'l'l I 
27, \\'t' ki\ I' 1I0 t idelltifit'd all) Wl'fl'l rt ' ~I 'ardl Oil 

\:ul' lt'ar \\' illtt'r ill tlt e l 'SSH , bllt \\, ' 1H'li,'\'(' thai 

offiL'ials ill till' \\ 't'aJ)O[\S dt'\'l'lopnwllt stmdun', at a 

mini m llm . art ' following tltt' " 'uclt'ar \\'inkr re~l'arl'lt 

Iwing d01 1l' by tit" :\('adeIllY of Sl'i"lIl" 'S , TIlt'S(' ofri­

cials \\l>Irld most lik"h illl,llIdl' plann,' rs in thl' 12th 

C:hit'r Dir( '('toratt' of tilt' \Iinistr) of Dd"lISt, that 

formlllat(' rl'lIl1irt'IlIl' nts for nUL'l,'ar \\'('apOIlS, III addi­

tiOll , \\ '(' \wllid l' ,\pt'd SL'il'ntists at thl' lwo maill 

IlIlL' ll'ar \\ '('ap,lIIS dt's ij.(11 c(,!ltns ;It Sarm'a alld f..:asli 

als(I to lit' c l(ls('ly follcmill),( ""clear \\'illt('r rt'st'arl'h, 

Tht'st' clt's:!'.!1 ('( ' nkr" !'alllllldl'r tilt' mallaj.(('!nt'llt (If Ihl' 

\Iilli~tr y of '.(('(Iillrn ~daL'hil\(, BuildillK To dat(', \\ (' 

ha\'t' 110 (' \ 'iJt'llct' of contal'ts ht't\\,t'('11 tllt'st' CJrj.(allila­

tiollS allcl SO\'id scit'lltists im'ol\l'll in till' IIl1l'lassified 

6,2(d) 

6,2(d) 

NuckJr Willin rt'st'art'h ! 6,2(d) 

Soviet Contributions 

2H, Sm'il'l ""l' ll'ar \\'illtl'r rt'st'a rch is ("'ri\'(,(1 a l­

most (,lItirt'l)' rrolll l S idt'ds, data , alld IlI"d( ,ls , Ik­

l'allSt' or tH('SSl lfl ' to prodll l'l' rt'silit s lIuiL'kh . alit! ~iV('11 

limited l 'OIll\)\lIt'r l' aJ)ail i litit's, So\' it'l fl' se a rl'll "rll'1I is 

illa( 'l'lIr a lc' alld dol'S lIot sigllifi L'allth a(kalll'(' tltl' 

1Il1lll' rstalllJill).! or til(' :\lIdt'ar' \\' illkr phellOnlt' llllnc==J 

[ [ , 6.2(d) 
:29, T o dat e, tht'f(' ha\'t' 1)('('11 t\\O maill Sm'il'l 

l'olltriilutiollS to :\Ildt'ar Winl e r rl'seJT('h III [I)lf1 till' 

has il' ""cit'af \\' int('r findings \\'p r!" t('sl(,d II sill),! a 

thrt,(,-dinlt'lISioJla l (;(:\1 ror lilt' first tilli t', "lwH'a s till' 

origillal TT:\J>S silldy 1IS(,d a oll('-dinll'lI siollal mo(I(,/. ' 

III 19H~ , Iltt' (,ffl'c1 s o r IIIm'in!!: smokt' " '('rt' addl'd to 

lilt' Sm'it'l CC\!' ",Iwrl';l" prt'\iotls rt'st'arc h had tn'at­

(,d SIII O kt ' in ~ I siali c, IIllirorm Ill a lllll' r , TIH's(' l 'olltrii>u­

tions art' L'IlJlsi(h-rl'l1 J\lodl'st conceptual a(h-alll:('s frolll 

lht' original rL\PS fes('arch , HO\\t'\'t'r , sOl11e inlerlla­

tiona l ly prominent scielltisls who hn,, !" (' lIIllluCII,d H'­

searL'h nn Nllciear \\'int f' r have ('hardel(' rized 11.(' \\'(Irk 

as wt'ak, crlldt', and sl'rillu sh Ilawf'd N(',\,t'r1h(,I(·ss, it 

is l'llrfl'lItly the onh Ilatillilal "uclcar \Villier rt'st'arch 

program outsidt' till' tllilt'd Staks, He!!:ardll'ss IIr th(, 

<luality or tilt' work, til(' tSSH has dr('diq' h joilwt! 

tilt' scielltific dt'bat(' Oil " ' uclear Willt('r" I 6,2(d) 

. Tht' (HiP diml"llsioll i .... altitlldf" , The 111O(h-\ 11:>0('<1 ill lilt' TT:\PS 
study l'Ollsid(·r. ... <.I single point Oil tilt' grolllld ;I~ n ' pr( '."wlllillJr.! (lit' 

a\·prag('. Yf'ar~rollnd global tf'mp('raturt" (1 :1° ( :) Tilt:' h'l1llWralll rc a t 

various 1~\'~ls of ahilud~ Jho,,' Ihis poillt i\ thl'll I'"klll a it 'd for 

\ ariolls challlo!p~ in solar radiatIon l'orrt's p(llldirl~ to !I( ·,ttlt'rilllo£ alld 

JbSOfPtioll of smokr arid till!'!. :\ thn'(' -tiilllt'tlSI(lllal II 1O<.1t· 1 ilH.: illdt · ... 

IOIl~itud(' and talillld .. as WI'I\ a ,s allilllde ( I ') 
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6.2(d) 

: ~() . Sovi(· t Nud(';\r \Vintt'r rt'st'arc h consistt>ntlv 
prndu("('~ lIIort' wvt'rl' rt'sull s than similar rest',Hch 
d01l1' ill thl' W('~t For t'xampll', th t' original TTAPS 
~tlllh t'stilllat('d a 1('lIllwraturt' dt'cliJlt' of up to 30DC 
\\ it hill a few \\t-'l'k~ of a 5 ,OOO-\1t t-'xchan),w As would 
Ill' ('.\pI'('[('d, SlIbs('(lu('Jlt two- and thrt't' -dimensional 
,;tudi('s that al'('oulltt>d for tht' 1Il0dt'rating t'fft'ct s of 
thl' occalls IIllt('d It'ss s('vt'rt' tt' mpt'rature declines of 
;Iroulld lODe: But S(l\'it't r('SParch , using a three­

dinll'lIsiollal lIIodl'l. found u temperature drop of 
abollt -IOD(: ()\('r tltt' hlitt>d States (figure 6). The 
additillll or Illll\'ing slIloke to thp Soviet GCM (figure 7) 
r('slIlll'd ill ('V('II Jllort' St' Vl'rt-' tpmperature drops than 
Ilo\t'd ill t Itt-' ('arlit'r Sm'it't rt'search . These findings 
r('slIlt rrom thl' ullTt-'alisticalh high input of smoke into 
thl' (;C1\1. Sm'il'l scient isI s have privalely admitted 
I hl'i r cOlln'pllla I ('rrors, but I he resllits are nevt'rt heless 
widl'lv r('portl'd in tht-' Wt-'st wilhout rest-'rvation or 

IllIulificalioll ·I'-_____ ---' 

: ~ I. Sovil'l ~cil'nt ist~ a Iso tend to argut' againsl bc­
tor~ I 1Ia I would nHldt-'ratt> t hl' t-'ffeds of 1\ udear 
\\·illll'r. For ('.\Jlllplt' , rainout llIay removt' substantial 

qUJntities of smokt' . but Sovit't scit'ntists argul' thai 
healing of tht' atmosphert' would dt't'Tf'Jst' its r('lati\'(' 
humidity and rt'duce turhult'nt cOIlVt-'('[ioll that lTt-'att'S 
prt-'cipilation. In addition to discollntillg Illoderatillg 
effect s, Soviet scientists nott-' tIlt' r('lativt-'l y rJPid IIIm'('­

nlt'nt of smokt-' into the SoutlWTIl Ht-'lIlispll('rl' , thus 
bringing Nuclear Winter to Africa , Australia, Jilt! 

South AmericJ ,1 I 

32. Soviet reporting Oil !\ud('ar \\'illtl'r rt's('arch 
oflt-'Il stretches cOllclusions \\'t-'II lwroml what CUll Iw 
sllllPorted by research . most likely to furth( 'r tht-'ir 
propaganda effort For example, thl' cl'ntral conclll­
sioo of t ht-' 1983 Aleksand rov-Stenchi ko\ l1 t' port "'JS 
that a Tluc\t'ar war would probJbly produc(' cOTldilions 
lIndt'r which man would nut be likely (1) slIr\' iv(' , (St'(' 
inst-'l,) SlIch conclusions have t-'vt-'rt bt-'(' Il c-ritidzt'd 
within the Sovie t scif'ntific commullit\,' Dr. Bud\'ko, 
with Hyciromet , noted that small diHt-'rt-'lIces in pa ­
ramete rs withill various models call product-' large 
diffe rt-'nces in outcomes , J n particular. h(' has poilll<'d 
out that there has bet'n too much duplicatioll ill 
Nuclear Wintt'r resf'arch. lie alld ntht-'rs han' t'JII(·c\ 

. . . _- -- ----------- -----
Soviet Scientists' Dramatic Portrayal of Nuclear Winter 

Our thn'I,-dirnt'lIsiollal hydrudYllamil' moot'l of 
til(' c1imat(' shows that tht' Nucit'ar Winler will t'ntail an 
,,,·alall('h., of p(,TIliciollS conseqllf'nct's, This will 
J.!I ' lIt'rat(' 5('\'('f(' storms along the coasts, t'ausing enor­
mOllS alllollllb of snowfall on land . This alone will 
t' \id plItly deslroy life on the ('oastal zone, 011 tht' other 
hand, the t'hallJ'(es ill the atmosphere will completely 
chall!-(l' tilt' hydrnlo!-(it'al t'yelt' , and severe droughts will 
"r('ak 0111 ovt'r Illt' lIight-t'nvt'loped . frost -bound conti­
lI('lIts III other words, everything living which hadn 't 
1"'('lI illt'illt'rat('d durinl( the fires will fn'ezto' out And if 
it survivl'S ill condilions of low temperatures, it will 
nl'\('rth .. lpss dit' of thirst. Bllt Iht' earth 's flora will not 
('lldllTt' . TIll' forests of all middle latitudes will 
Iwrish . . , , TIlt' plant-I 's entir(' climatic system will pass 
illto a IIpW stat(' ... a lIew !(Iaeial period, possibly. 
TIll' It-'Illl)('ratures over Tibet and the Cordilleras will b" 
healt'd to slIch all t'xtto'llt that the giant masses of snow 
and Jo(lal'it'rs will melt and precipitate inconct'ivablt' 
stf('ams of W<lt('r Oil the continents. It will be a deluge in 
conditiollS of sevt're cold (Aleksandrov, t9 April 
19H-1. 011 Moscow Nt'ws in English ) 

... Irrt'sllt'ctive of the st'ason of the year, a protracted 
1\1l.-it'ar Winter will begin, In the hinterland of conti­
Ilt'nts rainfalls will be almost zero, agricultural crops 
",til p('rish. and dom;>stic animals, e"t'n if Ihey survive 
the l'(.ld, will .lit' of thirst because fresh water for the 
mosl part will ollly be available in a frozt'n state, 
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The trnpical forests, whit'h are tht' main l>l'arl'r~ of 
organic life on ;>arth and th" chit' f sourcc of OXygt'lI, "ill 
be killed , , . the biosphere will be It'fl without its main 
source of oxygen Tht' efft'cts I mentioned will arise 
practicall~' in any nuclear war sCt'nario EWIl with all 
Io'xplosion of 100 megatons, . Thlo'rt'fore a nuclt'ar \\ar 
of an y dimensions will sigllif y t'ither tltt' disapPl'aralll'p 
of tht' human ract' or ils degradation to a It'vI·llowt'r thall 
prehistoric (Aleksandrnv, Zi April 191i~, ill Soviet PUII­

arama, No. H-l, I\ovosti Pre:.s Agency fiull;>lill ) 

, .. The impenetrable blal'k covt'r would sprt'ad from 
the northern hemisphere to tht' southeTII, and en'nlllal­
II' enclose the entire planet. All sources of f r('sh watt'r 
would freeze owr, all ecological balalll't's would 1>1' 
upset , and all harvests would fail. The total tt'rrt'slrial 
biota, that is, the total population of variolls sJ)t'l'i(" of 
animals. plants, and micrnorgallisms, would compl!'tt'ly 
perish , Conclusions drawn f rnrn om caicllialiom 
indicated that if 100 to ISO megatons of nllclt'ar fllt'l 
(thai is, 50 times less than ill tht' Sagan scellario) w('n' 
used in a nuclear exchange, the major citi('s of Europe, 
Asia, and North America would be destroyt'd . and til(' 
Nuclear Winter would begin unabakd Bllt eV('n 
this would t'nsure the end of lift' 011 t'arth. (Moi ­
seyev, 3 August 1984, article "Scit'lltists \""arn: TI>I' 
World in the Aftt'rmath of a ~uclt'ar Striklo': A Compllt ­
t'r-Generated Prognosis," Novosli alld Sovt·tskaya 
Kirgiziya) 
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'J03 Temperature changes. day 40 
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FiJ.!Url' 7 
Sen'il'l Nuclear Winler Research: 
Thn't.'- Dimensional Global-Circulation Model. 1984 

.,. 
Temperature changes with moving smoke added to model, day 40 

f or more i IId,'p"II<1l'lIt n 'wareh J1lt't 110ds a nd mort' 

("olllpld!" dOCUIll('ntation of stlldit'~ prior to tlwir prt's­

!"lItatioli at ~('i('lItific IIH't'tiIW:S Kirill Kondrat\ev. a 

So\'iet specialist ill atmospheric particl(,s. has sllggestt'd 

that :\I,·ksalldro\' alld otllt'r "Iikt'-mind('d " scit'ntists 

had r('aclwd COllclllsiolis far beyolld \\hat \\as justiRt'd 

I,y tlwi! limited work , (lIdt,t',1. thi~ f reqll(,lIth happt'lls 

at illt('rnatillilal (,(>llf('[('lIc('s, \\11t'1I SO\'it't scicntists 

~e('1ll til strd("h illft'n'lIces, Th,' tt'IHlt'lI('Y to ov,'rstat(' 

'\1Ic1ear \\ 'illtcr cOllcillSiollS, IH)\\('\'('r. is not lilllikd to 

Smid ~('iellt ists.j I 
:j: j Sm'id [('s('arch Oil Nue\('ar \\' illter dot's lIot 

~talld UI) \\"('1\ to ("los, ' CXJmililltioll, As lIott'd. ('[roll(,-

1l(l ,S i(lJlut data prod(I(,( ·d more st'\'t'rt' climatic const'­

qIICII(,('S, S(l\'iet [('search. for ('xJlllple. use<l smoke 

p;lramett'rs that \\( ' f(' rllugldy ('lIui\alt'llt to illjecting 

ahout 7()O lIliliioli tOilS 01 SllJok(' ill tire atlllosplwrt·­

('oIllPafl't\ to I()()-:j()() millioll toIlS ('stimatt'd ill tllf' 
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Unclassified 

TTAPS study-and t'\'t'll tilt'S!' ngufl's lIIay 1)(' tOf) high 

by a considt'rablt' margill, Although the Sovil't s('it'll' 

tists initialh' l'inil1wd that the'\" \\'t'rt' IIsilig data (""Isis­

t('nt \\ith tht' TTAI'S \\'Orst cnSf' scellario. tht·y made 

somt' t'rrOlleOIIS assumptions. Tllt'y ('ss('ntiaIJy trt'alt-ti 

dllst alld srnnkt' equ~llh, ('vcn though dust t(,lItis to 

scatlt'r slllllight "Ilfreas smokt' is mort' ahsorl)('lIt. 

Furthermort', tht'y asslImed that the comhint'd snlOk(, 

and dllst ahsorbed all tht' sunlight. rather than a Illor(' 

reasonabJt. ('stimate of 50 to 70 p('rct'nt . !\Iso, )'!('nt'ral 

hemispfwric circulation pat\('rns <l[ll)par to 1)(' llli,· 

plac('d in Sovit't rcports,l I 
:3·-1, Such basic errors aft' slIrprisin).! for scicntists of 

tIlt' calillt'r of AI('ksall<irov aTid Stellchik",·. I'ri\att·h. 
Alt'ksalHlr()\' has statt'd tlrat 11(' dot's lIot 'l('li('\t, till' 

[('sllits of his larg(' compllt('r models Iwcalls(' of til(' 

simplistic asslImptions Iwct'ssarily incorporat(,d into 

tllf model. Whil(, Sovit't scientists privat('h ackno\\l­

('<\gt' t'rrors and silorlt'omillgs ill th('ir work, thn 
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PUllli"h conliuu,' 10 \oice Iltl' parly lill(' Ihal '\uclear 

,,'inll'r is rl'al and Ihl' dfeds art' cprtain alld s(,verl'. 

"'I'~lI'rli scil'lIlis(s Ita\'!' Iwell amazed at litis killt! of 

ill\c,lIl'dlial dishlllll'sty.1 ) 

:j.) III additioll 10 cOllceptual E'rrors, Sovil'l research 

filldings in mallY cast's art' Ilot logically s01lnd. Thf'sf' 

I .. gi,·al ilicollsislPllci('s prohably result from tllf' limitf'd 

data poillts uSI,d in thl' grpath simplifif'd CC\I, along 

\\ illt thl' limill'd klHl\\ It'dgl' of climatology amollg 

Smit'l q-il'lIlists at tht' Computer C(,lltf'r j I 
:j(i. Ih'sl'ar('h findillgs ;HI' quickly rt'Portfd and not 

slIilil'!'tl'd to SI'lIsiti\ity tests. Sm'id rfst'arch on ~uclc­

ar " ' illlt'r has lIot bl'l'lI docUITIt'lltfd in sliffiC'iellt df'tail 

tlllilldt'rstalltl c learly exactly \,hat \\ 'as dOlle. Proposals 

t<l ("lIlIlpan' directly Sm'iel alld LS ceMs Uy IIsillg the 

S;l1l1I' illPlit data ha,'(' lI\1t Ilt't'li favorably cOllsidewd in 

IIII' l ·SSH . \\ 'hill ' thl'se .1I1d other short(,olTIin~s bf'(,OTTle 

appan'llt to I' \\lt'rt s "ho takl' the lilllt' 10 illspf'cl Sovif'1 

liudillgs alld qlll'slion Ihe s('it'lIlisls. Ih(' aVf'rajl;t' partic­

ipalll al ililt-rnatiolial ("ollfl'rellc('s is olily a \\art' of Ihf' 

alld provide practical applicatiollS ill " \ 'arid\ .,1 
importanl fif'lds such as agriculture. StAid illlt'lIigl'II("(' 
abo coulJ concei\'ably gain from I'llntal'ls with lS 

scit'nt ists.1 , 

89. At a minimum. frequl'nt sciPlitinc e .\challg," 

t'nable th!' Soviet leacif'rship 10 k('f'P inforllll'd O Ji Ihl ' 
st;)tt' of res('arch ill tilt' \\'t'st. In partic ular. \\"( ' would 

f'XDl'cl \-losco\\ to bl' inlert'sted in thl' PrDS\lt'I'ls for 
asymmt'trical damage-ill ,,·hidl the l 'ssn cOllld ill ­

cur somewltat mort' S('Vt'rf' '\'ueicar \-Vinter l,ff('('ls 

th;)11 tlw blitt'd St;)tt's \wcause the (lH' \'ailing willds 

\\'ould move til!' smokp fWIlI Ihe linited Statt'S and 

Europf' 10 I"t' llSSH morl' quickly thall smoke from 

Sovit't eitif's would arrh't' over Ihe l ;nilcd Stat!'~. To 
kf'ep track of tht'sf' and other c\c\·eloPrIlt'llts. Sm'ict 
scie"tists will \\alll to stay ill ('lOSt, touch \\ 'i th WI'ste rJI 

sciplitists·1 I 

Implications 

Political Benefits 

l"I's"lts 01 IIIl' Sm'id n 's('a rch . :\lId. ill I'ach cas('. Ihf' 40. III addilion 10 tt'clillology Irallsler . \Iowo\\ 

l"I'p<lrll,d rt's\llts a 1111>\1 III 10 a st'\"('rl' :-.i1ll'II'ar \Vinlf'r.C] deri\I's st'vnal Dolili ca l henefits from a modl'sl ~\ldl ' ­

:17. ",hill' Smil'l rl'S!'arch has I)('en citt'd as "inde-

\ll'lIdl'lIl \l'rifi!'alioll" of til!' Nuei('ar \\ 'ill ler hypolhc­

si~. it lalls far sltorl of lIorlnal scientilk slilndards for 

SIIl"I, ,·Iaims. It rt'prt'sellts mort ' rl'plic-alioll Ihan verifi· 

calioll Il('('aus(' il lacks origill;)1 Sovit'l dala or models. 

\rlle'll askC'lI ,II scil'lIlilk l'x('Iianv:es to pro\ic\e dala 
frolll Smil'l allllOsplrl'ric- Jl1lci,'ar testillg prior to thl' 

ID(i:j hall . SO\'il'l .SCi('lIlisl, havt' not ht'('/I ahle to 

rl'.~polIll. Farh inll'resl hy Sovit'l scientists ill joint 

1' \\ll'riJllI'nts also apparl'lltly has I)('('n v!'loed al higher 

pnlili('al In!'ls ill Ihl' SO\'i!'t l ·lIion . l;sing dat,l alld 

IIlndl ' ls 01 l S mi g ill. it is nol smprisillg IIiat S(1Vit'1 

lilldill~s an' similar til ("lrh st1ldies in Ihe l :nit('d 

Technology Transfer 

:)~ SII\ il'l 1I11dl ' rslandillg of a(hallcpd ('olll)Juln 

IlIod .. liJig It-l'lilliqlll'S prohahly has h(, lwfiled from 

l'ICl~" "llC1p,'ratiClIl wilh l'S sl'i('nlisls. For ('xample, 
\II,ksalldrCl\' Itas I)('en .lllie 10 1151' (:ray cOJll)Jult'rs in 

tile' l lIill,d Stalt's alld has dl' lIlOlIStrall,d considerabll' 

.,kill in adapling cOIllPit- .\ rIlodt'ls 10 a widf' wlIgf' of 

(·OlllplI\!'rs .. \1 Ihl' sa nl! ' lillll '. ;\ll'ksandrov has ac­

qllin,d a(i-;III('('d 1·linl'llologicalmodels from Ill!' llnil­
(,d Stat('~ t"'lt ("lIl1ld llt'lI!'fil Sovit'l Ihl'ordical sciencf' 

., :\ ft'\\ \\ 'c:-lt'rll .. l'it·l1ti .'~ t =, \\Ollid di.s.a~rep with llu.'s(' jlld~rn('nt~ 

,lilt! l'Olllt'lHI lll;lt Sod .. ! \:lIl' lt'ar \Villll'r rp~~arl'h i:- original. inde­

pC 'Tldc'lIt. OIlI(ll'lIl1lribllh':\ tn fllrtlu'r 1II1dl'Tsl:\ndilllo! or tht-' plwIlCmw-

11011 Th('~ \\'11111<1 fllrtlit'r di. .. u)£rt,t· \\ itt! chara<:t('riziulo( Scwit"t ~u­
l'i,'ar \\ 'i lllt'r n 's(';tr("h as qllick and ('art~ll':-...o.;.1 

'-------' 
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ar Winter research pro~ralli . Tlw So\"if't imag!' as a 
responsible sl1pcrpow('r is furlhl'red Ily lakillg Ih!' 

Nilclear Willter issuc sf'riol1sly at inlt'rnalioliallorllills. 

Soviet officials have all ililormed positioll OIl :'\\lcl"ar 
\Vintf'r Ihal isnol basf'd solely 011 f('SI'arl'h condlll'lt'd 
in Ihe Uniled Slalf's. Of comst'. il is lHl actid!,111 that 
Sovit'l Nuclt'ar \Vinter research ~en!'rillh cOllfirm.' 
longsta ndin~ Sm'if>l proliounet'ITIt'lIts Oil I he de\asta t-

inR: natur(' of 1I11c-If'ar \\ar~ I 
41. Soviel intt'resl ill "illclear Willt!'r rl'search al,o 

has lilt' polenlial til illnUI'IIC(' arms rt,dlll'liofl', ill tIll' 

l"nitt'd Slalf's. SO\'iet Il'acif'rs I1l1d('rsl;)IIII till' AJll('ricall 
politic;)1 prt1C,'SS \\ell. allell)y their aeli\'e participatioll 

in confert'ncf's Oil IIl1dear war ,llld arills control. tlll'Y 

can sllDPorl polilical forct's Ihal st'ek arms redllctioll' 

alld disarmamcllt. As no te d . So\'il'l prt'se"tat io"s '"I 
Nuc\par \Vinlt'r cOllS ist('nth t'mphasize sl'\'!'re dimati!' 
COJlst'qut'Ill'es. and art- \\"it!l'ly inl<'rprt'll'd as ill!II'PI ' Jld­
f'1l1 verificatioll of till' TTAPS st udy Ongoing Smid 
:\1lclt'ar \Vinler researclt enslIreS ('olltinlll'd SCI\'i('( 
parlicipalion al inlernatiollal confl,ft'nc('s (SC(' figure 

H)·I I 
·1:2. \VI' can alrt"l!h S(' (' \\idl'sprpad So\it'! 1151' of 

Ihe NlIclf'ar Wililer Ihemt' ililroad. The primary targ('( 

alldient'f' is Ihe illlt'rtlaliolial sc il'nlifi(' cwnTTIunil\. 
bccausp of iI~ cwdibililY aud the "pO\\"I'r of rt'a~oll." 
wilh tlw Illtimalt' goal of innllf'llt'illg WI'slern polilical 
If'acit'rs Direct fucf'-Io-fac(' communicalion i~ eJl1plw­

sized uecilllse it is thf' most p('r~lIasi\"(' nH'dia. l' iI 11'. w" 
/Jolt' extP/Jsi\'f' S()\'iet parlicipalion in inlcrnalion,d 
st'i('JlliEic forums. Thes!' mt'l'Iings also Mp widl'h 
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publicized in the press, on radio, and on television. 

The tht'I11eS that are generally emphasized in the 

Soviet nlPdia and often repeated in tht' West include: 

- Nuclear 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. " 

- . l iS actions are the main cause of the "arms race." 

(u) 

.13. Nllclear Winter is appearing somcwhat more 

frt'l\ut'llt\y in the Soviet media aimed at foreign 
audiellct's. In the August to October 1984 time frame, 
for t' xample. Nuclear Winter was discussed on about a 

Fij.!ure 8 
SO\'iel Nuclear Winler N elwork 

\I;UI1 

( i l" lphY";h.:;d 

l11""' n,I1I)J"\" 

Pulitiral (umml'nt 
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\\ .or 
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I'hy ..;; i ... " 

In ll'rn ~ll i() nal 

weekly basis in Soviet foreign broadcasts alld press 
releases. It also is appearing in a greatt'r variety (If 

Soviet media, including poetry and an artic\" in the 
Soviet Literary Gazelle. Much of the rt'Porting is 
repetitive, citing foreign news sources, particularly 
from the United States and the United Kin~d()m . This 
lends credibility to the Nuclear Winter hypothesis by 
giving the impression of widespread , independent 

verification ·1 I 
44. Nuclear Winter receives some attention in Sovi­

et domestic media, largely in the context of the 
dangers of nuclear war. In such cases, the Soviet Union 
is characterized as leading the crusade for peace and 
disarmament. Contradictions between the Soviet COJI­

cern with Nuclear Winter and Moscow 's opposit ion to 
arms control agreements with ut' t'1> cuts ill strategic 
forces are not discussed . [ I 
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.1.) . III addilioll 10 lilt' Pllblic Illpdia. Sm'iet se i('nlisls 

("(",Iilll/a l!} Slrt'SS III(' rC'sponsibilily of ,Ill seiPlltisls to 

('dllca\(' Ihl' Pllhlic alld tilt' political leadt'rship on Iht' 

dall~l'rs nf 1II1l'Il'ar war in !!:t'nnal. In parli cular. IIlt'y 

arglll' Ihat scienlists should all work for PP;I(,t' by 

l'allill~ for a IJaiI 10 Ihc "arms racc" and opposing III{' 

dl'H,I(l\lIlll'1I1 of 1Il'\\' \\('apolls alld tilt' mililarization of 

(1lItl'r Sp,lt 'l'. (:I('arly. Sm'id leadprs wanl l:S Ipad prs 10 

Il('lil ' \'I' lilt' NII('II'ar Winter hypothpsis . 011 at It'ast two 

!I('l'asi!llls SO\'il'l scicntists han' IIwt wilh US COllgrt's­

si!lll ;d \cad('rs. Oil 0111' of tll{'st' occasions, A\(, ks;lllt!wv 

app(';\rt,d befor(' a COII~ut'ssiomd slIhcomlllilt('c . SlIc h 

anTSS to Ihc l 'S political syslt'lII is highl y va illabip to 

\1 "SClIW·1 ~ 
·Hi. :\s part ()f I his propaganda dforl. ad hoc organi ­

wtiPIIS 11.1\'1' hl'l'lI Cfl'alt'd to prodllct' rpports , grant 

illtl'n'il 'ws , alld spollsor cxchangt's (figurt' Hl. For 

('\a111 pll'. ill I DH:) thl' COllllllitlt't' of Sovit'l Scielltists 

I!lr 1't'al'l' alld :\gaillst Nllcll'ar \Var was ('sta blistlt'd 

\\ ilb \'('Iikh()\ as Chairmall. Ollt' of tilt' pur pOSt'S of 

I hi~ !lrgalli /.al icm is 10: 

"lIIohili z(' tilt' scil'lIlisls' ('fforls ill till' strll~)l:lc for 

prnl'ntill!-( ;l IIl1dt'ar holocallst , 10 draw a SciPIKI'­

hasl ,d alld Cfl'dihll ' piclurt' of Ih l' dallgt'rs o f COI)­

tillllill!-( alo llg tht' WillI' of Iht' 'arms racc.· whi('h \\'ill 

I,'ad lIIallkilld O\·t'r thl' Illlcit'ar abyss, alld to IHO\' idt' 

broad scdiolls of thl' Pllblic Jlld Ihosl' who c\irt'c\\Y 

takl' polilical dl'Cisi()lls \\ilh an'uralt' scicnlific ill ­

f"rJlldtioll . ' 
'------ - - - -----' 

·17 . Thl' propagJlIda t'llort is \Vt'll coordilla ted. In 

'''1111' C~ISt'S . fort'i!-(11 attl'lIdl'l's arrivt' at interllatiollal 

('ollfl'l'l'lI('I'S to find that IIH' Sovit't Clf!!:ani7.f'rs havp 

,drt'ady prl'part'd a draft Hllal report . illCludillg a 

SI~II( ' llIl ' lIt 011 til!' adq'rst' COllSl'<]UI' nC('S of NlIC'It'Jr 

\\illlt-r . Thl' slliljt'd l,a s I)(-,t'll raist,d ill a \ari('ly of 

illlllll'lIti;d lI('\works, such as Iht' intt'rtlatiollal Illt'dical 

pr(lr.'" iClII . III thi s fit'ld , S(lvil'l initiativ('s \\"t'r(' ill parI 

rl'spollsibl(' fllr lilt' World HI'alth Orgallizali()lI's 

adoplillg a res()lntioll ill \lay 1!)I:l:3 that "Thl' roll' of 

ph}sil'i~IIIS alld olhl'r hl'alth workers ill lilt' pn'spn'a ­

ti"11 ami prolllCltioll of Jwact' is til{' llIost sigllihcanl 

Lldor for tIll' aiiailllllt'llt of Iwalth for all. " TIIf' \"odd 

I "'alth :\ssl'lIIhly l'lHlursl'd thl' ('ollclusioll that ". il 

i, illlpossihlt' 10 prt'part' health St'rvict's to dl' ~d in allY 

",'sll'llIatil' W,IY \\' ilb a calastroplw resulling: from 

1I111'it-ar w;Hfarl' , alld Illal nllcll'ar \\I' apon s ('(llIstitute 
Ihl' grl'all,,;t illllllt'tiiatl' thrt'Jt to the llf'ahh .1Ild \\ · ('1 -

f;tfl' of 1I\;llIkilld " TIl!' .\sst'n1hl y rt 'colllnH' lI<il'd that 

Ihl' \\orld Ilt-alth Organizatioll. ill ('(H1lwratioll wilh 

ptit, ' r l :nit l'd Nalions agl ' lIcil's , "colllilllle' thl' \\ork of 

,'plln'tillg . allalysing, and rt'glllar\y puhlishing ',I C-

18 

counls of acti vilips and fllrth l' r stlldit's Oil t ilt' pfft'('\ s of 

nllcll'ar war o n hf'nlth and hpalth st'rvic ps. " SIICIt 

pfforts have met with ('onsidt'rablt' SllCCt'SS in lJlakill).( 

tilp general Pliblic cOllct'rn('d ahout IIl1clcar \\·ar .LI _ __ --l 

Military Side Effects 

-Ill. \:1Ic1ear \Vintt'r r t'st'arch may raisc S()lJlC iS~lIl'" 

thai Sovit'l militJry plaJllI l' rs \\ollid \VJIII 1(1 ('ol),itil'f . 

rpgardl!"ss of Iht' c limal ic dfpc\ s. For f'\amplc . IIH' 

smok(' alld dust ge Tlf' ratcd hy mlliliple IIl1ckJr t'xpl()­

sions may olJsc ure targt'l s frolTl O\Trlwad \'isual rt'I 'OIl­

naissanct' a lld could illlcrft'rt' wilh grnlllld-to-satl'lIit l' 

links. Recollllai ~san<:t' Illay 1)(' Prt'l'llIdt'd ()v('r lan!I ' 

an' as for long Pt'rinds. Illfrart'd st'llsor, also may be 
degrJdl'd hy IIIf' ht'at-abs()rbillg ,It'rosol PJrtieles. lIa­

liJr ilTlaging \\(Juld he It'sS afft'ctpd exct'pt for a fl'\\ ' 

hours and in areas \dlt'rt' ground hursts prodllc(' \"t'ry 

IJrgt' C]uantitips of dust . TllPw consideraliolls could 

affpl'l thp c\evt'lopnwnt (If Sm'it't imaging systt'rns For 
pxalllllie. \\'P would ('.\J )('('\ addl,d inct'ntiv('s to dt'Vl,loJ) 

radar imaging systt'IlIS for satellitt's . aircraft. alld 

possibly tilt' spaCt'plalll,.1 I 
-19. (:onllnand a lld COlli rol syslems also might 1)(' 

stresst'u by th!" I'ffpl'l s of '\1I('ll'ar \Vintpr. liigh · 

frt'(JIIPIK'y communica t iolls lillks alld satl,lIitt' IU(lllml 

control stations could 1)(' aff<.c\t'd by iJll'ft'asl'd dllst 

and WJtt'r vapor in tht:> ,Itm()splwrl' III additioll, dll st 

cOlild interft'rt, \\ itll aircraft t'ngines, causillg SOI\lt' 

c\egmdation to fli!-(ht operalions .. ·\!so, till' rwrsolllH,1 

thJt operalp command and control sysll'ms llIay liavt' 

difficlIlty flllictioning \\"t'll during prolongcd rwrillds 

of cold Jnd dJrbll'SS. Thus Nuclear \\'intt'r ('onlTrllS 

could rpinfof('f' nistinlo( t'fforts to improq, canahilitit', 

for protrat'\t'd war that illeiudl' 1e~ling alld traillillg 

wilh r-'-'-"-'-'-'.J""-'''--'.~ 
posts'---___ _ ---' 

Outlook 

The Base Case 

SO. Wt' do not aliliciPJtt' any challg!"s to Sovil'l 

nUc\t'ar \Vt'a[Jons ]Jolicit's or programs soll'ly a~ a rl"lIlt 

of NUc\t'ar \Vintl' r [('sparch . Tht' st'iI'lItific ('vidl'II(,(' is 

not ypt COII\ ' in('in~ and . ll\ Ort' important, Soviet Il'adl'rs 

do not SPC' allY appart'nl rt'spOlISt' ill rs strall'gil ' 

programs 10 l\'lIeit'ar \\'(lltl'r CCIllct'rns. Lacking both of 

tllt'sp conditions, we Iwlin'I' \Iosco\\" \\' ill cOlltilllll' to 

maintain a slralt'g it- forcI' ])oslurt' thai SlipportS tlll'ir 

\\ar-fightillK stratl'g} a 1111 cll'I>t'ntis prilllaril}- Oil luis· 

silt'S \\ith largl' thrll\\ \\Tighls alld till larg(' llululwrs of 

~ 
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\\"arhl"ads. hi addition. Sovit'l strat!'gic planning \\"ill be 
further cotnplicatfd hy tllf prospfctivf" modernization 
of 1'.'1. British. and Frf"nch nuclf"ar forces; l\ATO 
deploYIllt'lIts of nuiSt' missilf"s allcUcrili-~s; and 
('\pandin~ Chillt'SI" strategic forcf"s.IL __ _ _ ~ _ _ ....J 

:") I In allY {'velll. Soviet rf"sf"arch on :'I/urJear Winter 
\\"ill ('(l!Itinut', thus guarantef"ing Soviet participation in 
the dl'hat{'. But Sodet contributiolls are not likf"ly to 
I){' si~llifi{,~I1\t. Allalysis will bf" limitf"d by thf" inadf"­
qual<' SO\'id cOJllputer capacity to handl!' advanced 
diIllalt' IIlod{'lillg for at least the lIf"xt sf"veral years 
Th{, prosPt'!'ls for lie\\" or original Soviet data also ar!' 
poor. Individual Soviet scif"lItists are intf"rf"sted ill 
cxpcrillH'lItal r{'warch. but highf"r level approval will 
lIot he fort hcom illg, unless scnior Sovi!'t officials b!'­
cO!!le 1l10rt' sf"riollsly concertwd about Nuclf"ar Winter. 
For prCS{'llt purPOSf"S. it appears that Sovif"l leadf"rs art> 
('(llllt'llt to rely Oil US data . This will involve continued 
Sm'iet interest in sci!'ntific f"xchanges with the United 
Stal!'s. Joint {'xl}('rinlt'lltal rf"search cOllld providf" ac­
(,{ ' SS to t 'S llH'aSUWIIIellt tf"chnology, but t herf" may 
('olltillllt' tol}(' rcludancf" to approve such work at high 
I,,\·ds l}('{':\ust> the rt'SllltS cOllld red UCf" t hf" cred ibil i t y 
of ea rI ier Sm'it'l reSf"a rc h a lid Sovi!'t scif"n tists might 
{'\"'lltllalh' he put ill all ell1uarrassing position of 
agrcl"ing to tilt' p{lssibility of much less Sf"vere climatic 
{'OllScq uCllccsi I 

;'2 . TIll' public pn's"lItation of Soviet vif"wS on 
Nuclcar Willter has shiftcd from comtnf"lItary on basic 
H'sl"arch to publicizillg thf" policy implicatiolls. Sovif"t 
offil"ials haH' lIoll'd that the main Nuclf"ar Winter 
qllt'stions ha\'(' Iwell sufficielltly rf"solvf"d alld tht're is a 
Ill"l"d to !IJ(l\.t> 011 to dl"aling \\"ith thf" basic problf"m of 
supl'rpo\\"cr rclations. Such views have bt>f"n expressed 
hy 1\1oiseyt'\', Deputy Dirpctor of the Computf"r Cell­
tn alld a kt>y adlllinistrator ill tIlt' chain bf"twf"en 
\'l"likhm' alld Alebandwv. Moisf"Yf"v wants to shift thf" 
fo!'",; to the larger COllt,'xt of "mall in the biosphert>," 
the slIbj{'l'l of a forthl'oming book he hopes to publish 
ill tl\{, t'nitt'd Staks and the L;SSR. In linking thp perils 
pf Nllcl{'ar \\' intt'r to ot her serious environmental 
prohl( '!!1s ill\'{Ilving the supf"rpowt'rs, Moist'yev uses 
tl\(' analogy {If P,ISSt'llgt'rs riding to!!ethf"r in a small 
\}flat. In slIch a sitllation, any st'rions differences must 
Ilt' r{'solvl'd ttl "lIll1tual satisfaction." \Vt' can expect to 
S('C this tlll'nH' associakd with future Soviet rt'porting 
Iln Nuclt,.1f \\ 'intcrL I 

;':3 . S{ld{'t scicntists will sef"k to ket'p Nuclear Win­
t{'r ill frollt of til{' Pllblic, particularly in tht' United 
States alld Western Europe. This will hf"lp kef"p 
pr{'smH' OIl \Vt'stt'rn govprnmf"nts to rf"ducf" their 
!I!1c\('ar \\'(' apOIIS inH'ntorif"s. '"vf" can expect to sef" the 
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issut' introduced into a wide variety of forums , !'spe­
cially the various United Nations agf"ncies. Furtht>r­
more, Soviet officials will at\f"mpt to raist' {'onCPrtls 
about Nuclear Wintf"r with mf"ml){'rs of the peal't' 
movement ill EuroPt'. In addition to the Sovit'l fTl<'dia , 
television documf"ntarif"s on Nuclear Wintf"r already 
have been produced in tht' United Kingdom and 
Japan. In the Third World, Sovif"t officials will exploit 
Nuclear Winter becausf" research suggf"sts that tlw 
conSf"Quences of nuclear war could f".\teml to the 
Southf"rn Hemisphere. All of thest' efforts \\ill be part 
of a larger Soviet stratf"gy to blame the United States 
for the "arms race" and get other countries to bring 
pressure on Washington to reducf" the LIS strategic 
arms inventory! I 

54. We believe it is unlikf"ly that Sovif"t positiollS 011 

arms control will changt> dramatically solely as a n'sult 
of Nuclear vVintpr research. Mosc'ow will continut' to 
oppose substantial rf"ductions in their mediulTI and 
heavy intercontinental ballistic missilt' for c(" other 
major alterations of thf"ir force strtlctllrf", or st'rious 
limitations on their weapons modernization prOI't'SS 
Pressures to rf"tain a force large t'nough to carry out 
the major missions assigned to nuclf"ar forct's art' likely 
to olltwf"igh 'Juclf"ar Wintf"r cOTlcf"rns./ I 

Potential Dilemmas 

55. The Nuclear Wintf"r hypothf"sis is ull("f"rtaill . 
Whilf" the Soviets will continllc to f"xploit it for 
propaganda purPOSf"S, we believt> that tht'rf" is liltl{, 
chancf" for fundamental changes in Soviet nuclear 
weapons policies or major reductions ill tlwir T111c1t'ar 
arsf"nal as a direct result of publishf"d or ongoing 
rest'arch on this subjf"ct. If the Soviet If"acit'rship 
eventually were to accept Nuclear Wintf"r t'Ffect s as 
both crf"dible and profound, it could If"ad to spriou~ 
cont radict ions bet Wf"en these new cOlISidf"rat ions, Oil 

the one hand, and Sovit't doctrine and Wf"alXlllS t'fl\­
ploymf"nt policies on the other. Such 'contradictions are 
obvious to tht' Sovif"ts and would probably caust' Sovipt 
officials to demand exct'ptionally high standards of 
scientific proof for thf" Nuclear Winter Iwuothrsis, 
standards that probably cannot be mf"t.j I 

56. Tllf" Soviets could bp facf"d with sevf"ral eJilcm­
mas if they had to reconcilf" the potf"ntial implications 
of thf" Nuclear Wintf"r hYI)otlwsis with importallt 
tf"nf"ts of their military doctrine. For exam pit', l\lleip<l.r 
\"'inter would call into (Juf"stion t host' aspf"cts of So\'id 
war-fighting stratf"g), that emphasizf" preelllptiv{ ', mas­
sive nuclear strikes, which, according to the hytmtllt'­
sis, woult! literally be suicidal for the Soviets even if 
US territory bore the brunt of the lIuclf"ar detonations. 

~ 
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HI'SP"IISI'S to this dill'lllilla would hI" dillit:llit for 
Stl\id strategic planncrs; they apparcntly art' highly 

skcptil·,,1 of ctlnct'pts of t'scalatioll cOlltrol alld small­
sl'alc strike optiollS, L'ltilllatt'ly . illcrt'asing douhts that 
IIl1l·lear \\('apollS wOlild Ilt' used could undf'rminc 
Stl\'ict heliefs ill lilt' political utilit~' of lIuclf'ar \\('ap­
OllS. Thb. ill t urll. could rt'sitit in l1Iort' t'mphasis on 
l'Oll\Tllt iOlla I forces. biologica I wca pons sllch as t hos(' 
achicvcd fly gt'lIt'tic ellgincering. anel dired('d-('lIt'rg~' 
WI 'apOIIS, [ [ 

,,)";, , "iuclcar \\,illll'r considerations also could pos(' 
dilclllll\aS for Soviet n'search alit! dt'veloPnit'lit pro­

grallls , Itl SOlllt' rt'sp('c\s. this could rl'inforct' f'xisting 
trends tm\art! d('\'(·loPlllt'lIl of lower yit'lds and better 
accuracy to r('(llIcl' tlH' climatic efft'ds of strikes 011 

('('itical targl'ts , NOllllllcit'ar warht'ads also could llt' 
l'ollsidcrcd for st ra t('gil' targt'ls This 11I ight bt' t'spe­
cial!} ;lttradin· in the EllroppaJl Theat('r to rf'tillct' the 
p()"ihilit~ that efft'l'ls from hurning cities would 
l'\knd to tlH' l'SSH. In a(lditioT!, targt'ting planrlPrs 
lIlight comidl'r targl'l combustibility along with yield , 
hl'i~,dlt of 1)llrsts. tilllillg, and otlH'r fat'lors to rt'clucp 
the allloullt of sllIok(' alld dllst l I 

,')s, \'1Ic1C'ar \\.'illter l'ollsidt'rations also could COtll­

plicate So--il'l I)allistie llIissilt' ddt' lise (HMO) pialllling 
Lng(' qUCllltiti( 's of Slllokt .. . dust. and particlllatt' mat­
ter ill the atnlOsphl'rt' COllld clq!radl' targ!'! detpetion. 
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tracking. and inlt'rCl'pt ca{lahilities aft!'\' th(' initial 

st rik('s , A Iso, mort' ad\'a nced B~l 0 tl'chnol()~i('s ma y 
havp to consid!'r the eH'pds of int('ru'pts occurring ill 

the I)oost vhase. exoatrllospheric. or If'rminal phaSl' of 

rnissilt' flight in light of :\uclear Winlt'r. Should 
Moscow bpconlt' concerned with uSillg 1~\1() hoth to 
prolt'ct military ca]Jabilitif's and to prc'\'('llt an attack 

from triggt'ring :\uc!ear \Vinlt'r. then a much mon' 
extensivp dt'fellsl' capahility would 1)(' rl'quifl'd, 
i nclud i ng: 

- EX\t'nded pro\('ction for urban areas. tn rt,dllCl' 

smoke and varticlliate mattl'r.1 I 
59, Nuclpar \Villter also could illfluf'nct' S(l\'il'l 

thinking about civil defense, Sovil'l agriculturt, ma~ 1)(' 

more susceptible to Jamagp than CS crops bt'caust' of 
weat her patterns, grpatpr g('ographical conl'l'lIt ratioll, 

and less diversity of So"il'l crops Becallst' of tht' 
potential damagt' to fond productioll . Sovid ei\'il 
defellse officials could bt' forct'd to ex\ellli tllt'ir 
planning timt' fram('s for basil' survival to abollt a 

y('ar , ratllt'r than about 30 da~' s whl'll fallout wOllldlJl' 
the major long-term cOllsidt'ratioll , Thus. suhstantial 

incrt'3ses in civil df'fensl' food stockpiles might 1)(' an 
early indicator that \'uclear Wintpr was hI' 

r=~~~"4 

influl-'TlcP Sm'it't thinking at hidl levels 
'--_ _ _ --.J 
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Annex B 

Selected Chronology of Nuclear Winter 
Discussions in International Forums 

' \/lri/. Boston. TTAPS Peer Review . (Golitsyn) 

17·19 May . Moscow. All-Union Conference of Scientists Against tllf' Tlm'al of 
l'illcl('ar War, tht' Committee of Soviet Scientists in the Defense of Peace and Against 

Nllclear War establisllt'd . (Velikhov, Golitsyn) 

1.9·24 August , Erict' . Italy, International Seminar on Nuclear War. (Velikhov . 

Aleksandrov ) 

October. Moscow, US-USSR Committee for International St'rllfity and Arms 

Control. (Vt'likhov. Skryabin. B1okhin. Rayer) 

14-17 November . Second Vienna Dialogue for Disarmamcnt and DetC'nte, 

sponsored by International Lia ison Forum of Peace Forces and World PeacC' Council. 

(\' ariolls Soviet sc ientists) 

15-17 November. Stockholm. Sweden, Workshop on the Environmental Const'­
quellCt'5 of Nllciear War, sponsored by Scientific Community on Problems of thl' 
Environment (SCOPE). of International Council of Scientific l1nions. (Vario\ls Sovit't 

scit'ntists) 

J(i Novemher . Washington-Moscow TV hookup. Conference on World After 

I\uciear War. (Velikhov, Aleksandrov, Kondrat'yt'v) 

23 November , Tbilisi, Georgia , USSR. Session of the Comm ittee of Sovid 
Sl'it'ntists in the Defense of Peace and Against Nuclear War, represe ntatives or the 

FC'tieration of Ameriran Scientists attend. (Velikhov. Golitsyn) 

I; Dpcember. Washington, symposium of Soviet and Ameriran sdcntists, to discllss 

the ('ff('c\s of nuclear war. (Velikhov. J\leksanrlrov) 

1984 

jn/1!wry. Vatican meeting on the effects of nuclear explosions on the atmosllhere. 

ht'ld at the Pontifical Academy of Sciences. (Aleksandrov) 

7 March . Tallinn. Estonia . USSR, meeting of the Committee of Soviet Scientists in 

tlit' Defense of Peace and Against Nuclear War. (Velikhov) 

17 April. Ashkhabad . Turkmen Republic. USSH. meeting of the Committee of 
Soviet Sdentists in the Defense of Peace and Against Nuclear War. (Velikhov) 

9 May. Washington. conference between delegates of Committee of Soviet 
Scientists in the Defense of Peace and Against Nuclear War and representatives of the 

FC'dNatioll of American Scientists. (Vclikhov) 

31 
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IS .\1(/!!. L("lIill~rad. Illt't'lillg of tht' Scit' lltific COllllllllllity Oil Prohlt'ms of tht' 
ElI\irnnlllt'llt. IlIlematiollal Council of Scit'ntific Unions, ( .. \It'balltlrnv. ColitsYIl. 
Kondrat') n ' ) 

fluw, Ct'IIt'\a , \Vurld \\t'tt'nrnlogical Or~allii'.ation , :jlith st'millar of EXt'cutin' 
( :Ollllllittt't' , (Inat'I') 

/ . .'1 }1I11(" 11t'lsinki , Fi II Llllc! , Int('rll:ttion<ll Physici<llls for tilt' I'n'Vf'ntioll of 
'\ IIC It'a r \\'ar. (\'" riotlS So\'iet SCit'lltists) 

IS }I/I/(', Lellill~rad, l'\ !legion'l l COllft'rellC(' on \\!orlel DiS<lrlllalllt'llt. (Goli tsYII) 

/.t}-2-1 :\/lgl/.~I. Erict' , Italy, Intt'TlwtionaJ Se minar on '\Ilc l(',n \\ 'ar , (Alcksandrod 

.'5-;- SC/I!('/II/i('r. Collt'ge Park. \larylal)tl. COliferellCf' on '\Ilclt'ar Deterrt'lIct', 
( '\ leba lid ro\') 

.'; .\'o/'('IIiJlCr. (;las~O\\ , Scotland. confcrt'llCt' 1>11 tilt' t'ffeds of a IIllcl('ar <lttack, 
(ColitsYII) 

18-20 .\'()l 'C III 1)(' r, Ikllagio. I t ,i1 y. intf'rllatiollal Conkrt'lIt'(' Oil the Conseque nces 
of '\Il c lear \\"lr. (Skryahin) 
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( :tl\,') . St"illll'itl, ' r. '111d TiloIllP"lIl. "( ;llliJal :\trllomllt'ri, ' E Ill'l' I, Ill" \"\as"i\"(' 

Slllllk" I Ilj, 'diOIl' frolll a ""l'I, 'ar \\ 'ar ." .\'lIll1r(' (\Iar('h Hlil·H PD, 21-2,). 

Other Articles 

" \tlllll'phl'ril' ( :all'l!l'llillll' SlIggt'sl ~1ll'1,'ar \\·illl e r. " ['h!ls;n Tot/a/I IF, 'hrllary 
1~) ,'i,I I . 1'1' 17-2D. 

FIIl'lil'h . :\1111" . " ""clear Willl,'r . " RIII/(' lill of IIII' ..... IIJlII;!' .'if'il'lIlisls ('\pril I')H-I ). 

General Background on Nuclear Effects 

l S ( :orlg)'("s. oni,'" "r TI'l'hlllllog\ :\SS"SSIlH'Ilt. TIll' r:jT('l'/s of .\'1Ie/l'lIr \I 'llr. 

\\'l,hillgt()ll lS Co\"('rlllllt'lli Prilltillg OHin'. I (lil) 

l 'S (), 'pa rtllIt'IIl III Dd" IN'. Th e' EjT('l'/s of SIIe/I'l/r \I'('(//lOII S (Third Fdilillll!. 

\\a ';\lill)!t(lIl: l 'S C()\,'rllllH'1l1 I'rilllill l..! Oilin'. I ~Ji7 , 

lllil"d , "ali,,"s il,'pml III till' S"('fdary Cl'II!'ra!. COII/llrt'hI'II S; !' !' .'i/1ll/!1 lill 

Slie/ca, \I·('(/POII'. "('" York : l ' :'\: Ikpar l lll"lli (If Polilil'al alltl S,'('mily (:oll ll l'il 

\ 11,1 irs. I ~H'iI , 

lllitt-d :\ali(lw; \\orid 1I"alll l Or)!alli/at ioll . Effl'cls of SlIdl'lIl' \I 'llr Oil I1l'a/lh 
I/III/Iln//II, ..... ' ·/Ti/ ·/ ·s. (;"IIl'\a : \\IID. 191'$-1 
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