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An:';TRAGT. T her e WNt' p.nn.rfnl ><t.·ril·~ of 111 IIIl1l'1plu'ril' nucl ear ('xpk,silJll l< in t llf ' Xunl.VR Z('m h "R l'{',I!iOll

of t br- Arcti c i ll nut umu nud {'llrly willh 'r uf l!161: an d milch more powerful ecrle e in t he 'lame"region l'lnrillj.l' till'
same 8("l\.<ulnR in 1!l62 These have ".....n the mUll! powerful 1\0 Ier, .

D nrinl[ Ih (' " I" l\"(' !l('RlWln" it ill not i("('f) thAt t ho pressure an d l'irf'lIla t inn pattern offhl'! t roIMlflplu'rt' and
1,,\\,(,1' sl ra tu"f1'H" n ' ill Europo All' I Xorfln-rn A.'4il\ ,H"p)$)"t"l) "" lUI' IIhllllrlRnl f":llur('" Ior the t inll' of ) '('lIr: .Inrin..:
nll,1 inUllNlilll t·I)" a ft r-r Nlf'h ~'ri('" tlf nUl·lt'llf f'xJllul'Iiull'" till' l'Ipn 1<"'1"1 \rl·"tt·l"l.v clrcula tton WI\ "l wr-uk wir h Illw
r.""!nnir :lC'ti\'ily; hut t .lu- hi gh -level \\"1':0111'1'1).' clrcul a t ton wns ~lrull~ wit h st ro nu cyr\onil' nClidty nt hi uh 11" '0],.1
nml lu tc nsc a lii i C~'I'I'I'lil'l\cl i \· i l ~· wit Ii 'II(l('ki llj( nt 11('1\level nnl) h il.!l ll't lovr-la.oft cn (III" lon g' p,' rh l(l ~ . 'l' hi ll ulmurutul
ntl1\n~l'hrri c p;,IIf" rH (lll ll..1 Iw'hn '('1\ .w:·ti"1l of l' xllln"i on :i ' l'nrl icu \RrI~' if there was n long interval betwoon t hr
~rll'!J

A con""fJtlt'n('l" of t.his atml"l1lph('ric pa t tern h RII been t he c11'T'l' lopmcut. o f an e xtensive (\01.1 po lar .~·II over
Xort l", ru Eurn" i l\ by ruid .wi un-r elf t'.H('h ) ·(·tlf. Th.. n'r~' (~)Ic1 nurtlu 'r1y anti t",,"tMI~' wind s (·lUil lt..-1 h>' t his
pu lar ('('II t1111)C'Mt..l t lu- war m ~a lC\"f·t wr-etvely cl rcula tiou, Mild prevented t heinva sir mof t emperate la t it wl l's
hv wilrut fru nt ll. A.. R ('i'll:'f'lltll'llC'C'lIw wi n te-rs were verv cold. nnd tl n- IH62 ·6:l wi nter Wit" fill(' uf I lIP I'nld"'lt
oil rC'cortl , '

\\· it h t h(' Rill of u"I'OJc ,gic'al \·111\1"1" I\n,1 a'·H.ilahlu inf'lrmation rt'~aJ'(li"g atmol<plwri(' nuclear C'xplo"iou" Rnll
their inflnC'l\C'c fill til t· I\t lllOllpllf't'l" it hu 11('('11 MhOWIi th at thr- M'ril '~ of nuclear (' :t p lo~ iu ll~ played R majur rvh
in t lu- t''f'nlUl i"n ..r Ih l' 11111lormnl nt lllOtSplU"rir part e m.

(

1. Introduction

Since 19;') I t lu-re ha s been con-..itl(\ral)lt, specula
lion rr.gan lillg the etTt'cb: of atmosph orie nucl ear
«xp lo-ious on tho wea ther. The serie.. of HU"-4 in'll
nuclear t~xpIos ioJl~ in the atmosphere over the
Xovavu Zt'mh';\ Tug-ion in ]961 nml ]96 2 have
hecu . tile me;..t powerful .-.0 far, B:· stran~o

roincitlt'Ilc6 th.· willt.'rs that follow('t! tho suri(~s

Wf'rn IM,rtif'llhuly l'l' \'~ro, 'fho object of this
papt'r is to examine tho availahlc tlata rcgi.\nlin,,;
tiu-so two seri l~'" of nuclea r explo,..ions anel their
nfft~d ... on tho atmo"pherc, in conjwlction with
t hn IWf()logil~l\ 1 and climato log ica l o\'i(Il\Jlt~tl; awl
to sul tmit a pli.totL"ihln oxp h\uat ion for tho stwcr ity
of tlu' wiHtor.... or 19fj1 ~{):! awl 196:1-6:t

2, Immel111teefteets o(a Nuclur Explosion on the atmosphere

«(I) ..ll m·('II/f.llt of trojJ(},otplwric ai, i i/to tlle 8lm tos"
plU'N' IIllr.r ..l1 t'gnton E.fl)lo.~;QII .'f

Imll\t'Ill ia tch- aftor th e atmosl'huric nuclear
t 'xplo~ ioJl tll(~' firchall a ...tcJl~';' amI it~ rO'lJ.g~lly
sphcr it"al ~hl\ }Ie ....0011 (·lu\.llges IIlt o a to rOid , which
11 1 1llrwgoc~ n. powe rfu l circula torr movemellt-.

On t he a , ..umpt ion t hat t ho t ropo o;phoro i" a
' Jlh" ri,," l shell urouud the eart h (a sphere of r".liu,
~noo miles) wit h a ll average thickness of ; miles,
it., volume is roughly -17 ,01 ,56,104 cu. miles,
To estimate roughly t he volume of troposphoric air
t ransferred to the st ralo, phero by the Nom""
Zemlya explosions it could be a~,;,u I11Ct i that the
volumes transferred by tho ~ , ·1, H, 8, 9, J I, 12,
14, 19 ana :!6 meg'<\ton bursts wore rou~ltlr oqui\':l ~

lont to those tn\J\.'forrod hy the :l,5, ; ,7,10,10, 10,
] 5, 20 ilUd 25 meg.totoH hursts (a.~ J;i\'on in Ta ble 1)
ro.spect i\'cly. ami a. fairly c1o.,o approximation
on t.h.o mlllscr\'ati\'e shinobtainod (with t he omi~<.;.ion

of a few 10\,'" me~llton hur4s). 'rho cqui\'a loJlCO
of the;.,c 6Xl1lo"ion yie ld.. wonlel ho .\..;,sunl(xl with
rc.'pl'Ct to the oIfl'Cts of shock a",1 ~herr""l ra,lia
Iion "'!"". On this ",..is, the 1961 sOrles tmn,for ro<!
Touohl\' 90,38 1 cu. milos, about · 038 per cent
of tho· tropo~phcrio circulatio n of t ho Nort hern
n mnisl'}\cre or ·019 per e\U\t of tho carth's tr0I'0
gpllQro. Tho corrc.spontling figufC'" for tho 1962
:-erics arc 118,,85 Cll, miles, ·050 pur cent l\nd
'025 por cont respoct h'cly, Botween 22 O~tohor
































