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I. Weather Syatematic1: 

a. The diacuaaion ot the three clu1H of weather •ituatiou which 
occur in tha Manhall Ial&rld area b the moat detinitiw vhtch Ma 
been aeen on the aubject. 1':rCllll a •teorologi1ta point or •SAN hi.a 
moat challenging problem 1'Cnll.4 &p)lll.nntly be to toreae• U- ~1t1on. 
eay trom the at&n4ar4 tJ'a6a eon41t1ou to either ot the ot.bu' '\nu 
or back to the tra4a• 1a tex. ~ rate of 4e'Yelopment, po91t1• ant 
emuiDg wather aequnca an« to relate the1e to what he ahou.14 bllW 
about the operational nq,un.nu ot the te•t experiMn'ta. 1Ug1D& 
by the number of ti.Ma the area ft&tber vu pre41ete4 iKornctl)r (•hot 
or no 1hot), one 'W0114en Ybnher the autbon undentood the 1111te•t1e• 
ot the1e •ituatiom at \be tiM u well u they do DOV. 

b. By the breTity of' tta mutton, the report appean to undereatia:te 
the importan~ ot being able to pred.iet accurately the tranaient ettecta 
of the ao-ealle4 "Euterl1 wa,.,,.• upon the 1tandard tr&cle a1tuation. It 
alao doe1 not mention at all a.zq of the conaequence• o-r a poeaible 41urmu 
T&riation of the weather W'hich, lm4er conditiom of atll09pher1c imt&bility 1 

might cause (•hot or n,o 1bot) aa unt&'YOJ'8.ble deterioration in the area 
veather after early .,mini. Su.ch a deterioration aight be characterized 
by the growth in mmber U4 1:181.gbt ~ conYeet1on eell• aa the •lleJ"l1 1Jlput 
to the earth inc:reuea with the n:n.'1 approach to the Zenith. 

e. The report properl.7 pointa out in terma of the veatber sywtea~1c• 
described th&t llJUtll&l.ly ueluin condition could be ~4 &114 coul.4 
be aati.-tied only Yith a l.OY trequeney pr~be.bility. It' the enmplea uae4 
were choeen t'rom. the author'• uperienee, 1t would appear that the tU. 
to haYe damonatrate4 th1a iJM:oap.tibility vu .~ticiently tn &ctruc• or 
an operation tor the ~r n&l.vation and change in plann1JIS to be ade. 
For e%&lllple, althou&h South or South-euterly vinda :rrom tM 1~ace to 
high altitudes ~t be the 909t 4e1irable from the •t&nd.po1J3:t ot no141ng 
bazs.rdoua !all-out ccm41'\iom, th• :f'all-out phenomonology or large ,.1el4 
veapou appear to be ao d.it"terent from 100 KT tower 1bo'te that it aigbt be 
vorthvhile to attempt to reconcile the fall-out hazard Yith normal trade 
conditions. 'P'1Dall7, aillc. acme te•t optrationa continue ~or -.n;y- hours 
a.ft.er zero time, it WOQJ.4 apptar that a moat illportant •teoJ"Ologic&l. re
quirement would be a reliable pn41ction of tbe ••quence of ana ftather 
changes for at leaat aa eight-hour period, a requirement Which 4oe• not 
appear to be incompe.ttbl• Yi.th an;rth~ but the •kill of the torecu'ier. 
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a. In their discusaic~ of ?ortex ~:i!i~ for-...:2.tiou, cloud cap, and 
posaible opiral structure in the stet":, tb:: authors r.ave ignored an 
excellent analysis ot the sub~ct by W. W. l:ellogg in the GBBl'JUlOUSE 
Report, Annex 4.ll. 1'he present discusaion ot the toroidal circ:ulatioc. 
initially eatabliahed in the bot gase2 trom an airburst 1n llevada 
accounts nicely tor the rise ot the dirt column through the torus which 
1• obaened to happen it the height is sc&le4 to the yield properly. 
It' the theory o-.itlined vere t'ollowed. to its logical conclusion, the 
acceleration of the circulation would have to approach zero u the 
cloud approached altitude atability and T beca.me equal to T and T • 
Provided there vere no negative acceleration& acting upon the cloud 
masses, the statement about the attainment of a maximuJll wrt1cal 
velocity a.t the momeut of cloud stabilization would be cre41ble. The 
auttors have ignored, however, the deceleration o'f rotational wlocity 
which must occur to couerve momentum as the torus rises &llCl expanda 
1n radius by &diaba.tic expanaion and the entrainment ot ambient air. 
T"ne latter factor must overwhelm any integrated acceleration effects 
due to te~pe~ture ditte:rence because the cloud:! even trom "isolated" 
air bur3ts with initially vell-establial'.£d toroidal circulations are 1n 
tact observed to decrease in rotational velocity as they approach altitude 
stability and do not exhibit the "plUl?le" pheno1:10nen held to be a consequence 
oi' the present theory. 

b. In contrast to airbunts, the early stages or a tover or aurt&ee 
burst are o:·;served to bave a ver1 turoulent structure. Only atter a 
considerable time 1n the course ot cloud ris~ is a general toroid-like 
structure established. It doe• not seem a.dmissable to apply a theory 
vhic!"l. fit3 tuc boundary conditions ot an a.irburet to an entirely dittereut 
set oi' boun~ry conditions. .At the height &t which the general toroid
like circulation becomes established the accelerations causing it, as 
~i ve:i by tJ::e theory, must be ams.ll since ? io approaching T an4 ! 
rapidly. lt sceJt.S likely that other forces, r.'2ch as "drag" and clitterent:A.<ll 
lift fo:-cea, i~duce a general circulatio~ wLicc is superimposed upon t!le 
eYi(}~r:.tl~- ::i[;hl.; turbulent interior circulez.tion of thi: rising~). .. (!J~e~ 
pbntos). Such forces, or course, would die out aa the clou~tltu~ 
stability vith decreasing velocity, the borj_z,~ntal components ot tr..e rota
tion~l a.n.} turbu.lent motion rema.inins to a.ccmmt for the lateral spread 
of' r..:.eter:!.al. 

c. The theoTetic&l picture uaed by the author to account tor the "plume 
does not tit the observed tacts. J.ccordic.g to this picture and the state
raents t".ade, the "plume" ought to be symetrica.l and rise from the center 
of :he ?::Jain cloud IL&Ss. In th6 o::ie phot\> shown, it appears narrow in 
dime?!.S ion 1;l,nc1 ro1.tghly in the center. I::. otl1~!" photos taken trom ditfe:ren':; 
azimuths, :1ovever, it is not ir( the cent.;;!r :nor d~c it have symmetrics.l 
d!.."':ic·-::-s:.:o~'1::. r:_. 11-:>:"'..: or thea~ pl:oto~ ::o,:-,:; ~.'~ ·:::~t.!:•:it e.ny evidence oi' a 
~treaTl'-15.n~ ~tructure which ·would appear t.) ·,)<' :.:.·~q,lired by tbe theor:i• pre
sen'ted, Itc:i e.p~c!"e.tlce in all cases is 1-a.t!'.e::;.· th&t o-£ a portion the JPB.iL 
cl'Y:.Jr.1 · ... 2::.c:. !:':c-.n simply continu;;d. i;o ri5-:: c'('!'.!!-!U:l~ .:n.' a '5.iff'i:?renco b,)t.ur~e:: 
.L!;,. ':'.!::-'::::-::":"...''.".":~ ~G:1·'. tr..At of it~ t!n-v-:ro:'l'.·.·:rr~. ' .. T.s 3:::::ne pt.e!':.omencn :_.·-~:,, c-• 
. = :.~· . .";.2a-~ ~~)""'? <:.~t"'.":~. :~ ~·.J., ~ b~:6n o~:.;er·.:-~ r: i~··. -·;~6'_; .. ::~:~ 1) ·}·-·.-~·;_-. s!.·:~t:~ 1·r!·~e~e a lar ~:·~ 
.~:..:r;~~ "~·.:. ~-··. ·:"'~.~i:~ .: .. :;:i; ~rf th ~!~e bo~l~') ~-=1't'· ·.~ .. ··::r-·~ .. 
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....... ~~ _\urlJUl.ence in 1ibe laa1l cleU'll' );!&a a cell111&r nnctvn, it 18 
, ...,-.. ~ .•cco.mt -~or the c=oAtir&aM4 ·n~, ot a :~1on ot ~ d.0114 on the 
" l!UU ,_~t . .it ftJ1'9Hnta u ~~ llil ~Ch bU aot cool.el ·u ftJ141T 
... ;~ _zut ot the cloal.1 eitbi' ....... 1t ba9 zaot ntraiDe4 ail' at the .._ 

.. ,.tit.~ -it• r1M or~-~ fticb.,,.,. hdtel llOJi9 tatlbJ,. tllaB 
~ .---r.~· w. ba4 a higher bn\ C&jli.ei\7·;·:.~• Tin 1• couiatent with-~ 
~,C'act ~~ ~ u.Jor nb11clence U ~"94 in CAMI where plae1 an tome4. 
\J. Oil ibar~er !l&R4, i. pl-. toatl UCON1D& to the •ch&ni• ot \hi• nport 
~ ,...,. m114e, aa•l.mlla \bat •.ld&li 'NJ'Uc&l wlocit,. Yith RJ'O wpn!'f.. 
~ ~•n.UOD 4oe1 u.Ut ill ~ -~~ ·tr tbe ~ at tbe -.ent ot it• 

t aru.~.a~Wut.ion. Air~ Aon a·thll 11&'1 Yill unde!'eo Nl 
1Dcreu ng negatin· acceluatloil u ill1t»t1e ·e:ool.Ulg occun U4 ·1tt··tauit7 

i ftl&U"N '°the aneruJ. a~~·· Whell llpvard aiotion ceues, 
f :.'~ ~- &l&U14a until 1ta Un81\7 -~ tq'\lil.1)ria Yith the atmepbere. · 
~ . ~. ,• :.· ··~· ::~.· - .... 

. . :~ tnia Rilh Yield »etcDt.t101u 
' i". ~; ."!-: ,- ~ _;.. - . ' '. . ' - ~ 
~ ,,._ •... -it-.ther ,Ute ct• s 
~ ti -~-. :.-..... i. . 

J· ,~ .traa -'tba .JQNl.7 local ett"'8 ot lhock-w&Te p.auae ~ aoi..t 
t -~ic la19n or the •ttecU d 1an1&1ZJ& i'a41.at1cm cm MR1.7-Atmate4 
~ .. ~ ~ u .obaerft4 1A ....,_ tar 1*ck u ~PJMll'i a 1arp 
~-, ~loeion Acea .not anear cm the. Maia .ot estenaift Qeenation 'to 'iDdace 
~-. ·lODC tea qwteatic CMl\PI ill iibl wa\bn'. It 11 JCNt•ible tba1; ·local. or 
1: "·~· con~on Jli&b,t occ:a Yitbin a larp aaa of airborDe •terial 
.t. 4ue '\<> increued. abaorption ot thenl&l: · Uft'IJ trca IUllllght. '.r.bere WGUld 
~ appear to 'be no reuon, hoveTitr, tor a larger mmber of conTitction cell• 
i: (tower1li& cumulus) to be toned 1D peater DlDIMr near the upl.o•ion than 
,. at a d.1atance • In fact, Yi thin the mbadov o! the oftl'bal:1ging cloud such 
~' eel.la 1bould be lesa frequent. due to a dKreu• 1n the 'toenal emru reach
. 1q the surface. ., ,. 

;f 1'le general inatabilit;r of th• at.oaphere rewltin& in towrilla cumtl.u• 
!, formation w.a obHrwd prior t.o Mike Shot. Arter t.be exploa1on thi• 
~ 1ituati.on 414 not iwcll.at•l.7 change tor tb9 vorae wt d.id •o gra4ual.l7 u 
fr 'M~ ta7. JIUaed 1n a u.nner which vouJ..4 baTit been anticipated in the ab•ence 
'( r- .... . . 

1: ot the explosion. lfhe nconnah1aace report Yh.1ch 18 incluclad in the * 1-praaent tocu.nt denoting "pract1cal.17 clear" vuther ii not conautent 
" vith the record ot local wather o'bHnatiou tor the t.hree hour• preceding 
~.'·ah0t 1U.. '!hie record 1n4ica'\ea T/10 C\mUlua vith topa at 1600 feet 
~- pnM.Dt at 0500, 0600, and 0700, nth occu10ll&l lightening 1n clouda at 
~ 0500, and. o6oo and n.riable r&in lhonn at o6oo. fhe aurtace wather vaa 
~-.; 1TI.dentl7 1n a di.aturbed condition. 'befon 1ihe ahot. 
' ~' I 

~· there apJllMl'ed to 'be no veather cha.npa uaociated vith X1ng Shot. A ~,. 
i. tiatzibu~i•a seemed to aove into the general area HTeral hours after burst 

and u the aun became bigher CUllUlua conTitction cell• grev oyer a vide area. 
In api'te ot the report's atatement that condition• were auperior for 
convection cell formation to Mike Da7 there vu none of the towering cumulus 
development which on Mi(& DB.y g&Tit cloud& vith tops at least at 90,000 ~-, 

het ~~~ted hundreda of Idle• ;E ·~~ :~t. -. . ( /) ; 
'·' (. '-• .• '· lJ ere~,~~·~· . ., -~r, - -~· ·. 4~:\! \!::l__'t/3 / 
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Dr. A. C. Graves -4- 17 July 1953 

b. Cloud Observations 

1'he obaenation• reported for Mike Shot height• and diJDenaion are in 
diaagreemJnt vi th ot!ler kt& which Dmlibipoualy 1D41cate' t.ba:t the bull ot 
the cloud roM to appraxiatel.7 1001000 feet at th.a top vith a ...-nt 
attainil'lg the vieumv of 125-130,000 feet. The latenl. c1'MDei011a contim1e4 
to grov to about H ~ ~5 :ainvte• am a~ a dameter in the neighborhood 
ot 200 miles. It 1• belieftd that tho vaporou• UDdercloud Vh1ch •Pl'ft4 out 
belov the uppe~d at an altitude or ltO • .a.s,ooo teet obaC\lftci the •in 
cloud trin the • ~ caused them to attribute a lovv u4 iDCOZTect 
altitude to the main cloud. ~!bne 1a u.ple phot;ograph1c nit.Dee that a 
large pa.rt ot the upper cloud a1ieDdec1 wll into the nntoqbeft u4 tllat 
tbe plume formed a tr1T1al haction ot the total material ao eleftte4. 

The approach ot the vbole report 1a felt to be bued. on too tev o'bHnatimla 
by obaeZTera Yith too little ezperieDce. The reault bu been the creation 
ot a theoretics.l pictur. and ccmcluaiona baaed on thia picture which aN 

· l not supported. by the facta. Pllrha19 tbe wrat poi.Dt at which 1-U conclua1on 
deviate f'l'Olll tbe tacta ia it• poatulate tbat little radioactift •te1"1al 
ahould be found at the alt1t11c1e att;a1M.ble by the aupl.iq aizrc:l'l.:fi. 
Relatively high radiation intenaitiea wre found during the coune ot the 
vhole l!G14pline; period falling trail 6ot R at H /. 2 houra to 3 B/hr 
at E /. 6 hour:: by virtue of ucq and diaperaion. fhe a.na Oft1' which thia 
material w.a opree.d had a d1.aeter of appraxi.mtely 80 a1lea or about m.
third the d~1· ot tl-.e cloud UOTe the &lilllpling altitude. !zoennttia. 
light from both tile uppe:r cl.o\Jd and the cloud at sampling altitude 1n41cated 
a relati Yel;r uniform and extena1 TII distribution of prillar,r bCIDb •terial. 
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