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INTRODUCTION 

The detonation of ·the most powerful explosive device produced by 

.man - a thermonuclear bomb - rightly concerns many as to the effects 

produced on the earth and its atmosphe~e. Detonation of atomic devices 

has led to conjecture thRt all manner of weather phenomena have resulted -

drougpts, .floods, tornadoes and typhoons. Operation CASTLE offered an 

opportunity to observa qualitatively, at least, some of the effects, if 

any, of high yield explosions upon the weather. 
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SJURCES OF DATA 

There were five primary sources of information which may be used for 

a qualitative evaluation of weather changes attributable to detonation of 

high yield devices at the.Pacific Proving Ground: 

1. The network of surface and upper air observation stations. 

This network consisted of regularly reporting weather stations at 
- ' 

Eniwetok, Kwajalein, Majuro, Ponape, Kusaie, Truk, Wake, Marcus and 

spasmodicall.Y reporting stations at Rongerik and Tarawa. These stations 

were within an area bounded by the equator and latitude 25° N., and 

longitudes 150° E. and 175° E. Eniwetok was approximately in the center 

of this trapezoid which has an area of about two-thirds that of the 

continental United States. 

2. Aerial weather reconnaissance aircraft which maintained 

~ weather surveillance over approximately this area. 

J. Ii.rnited radar coverage. Radar used was the SPS-6, installed 

on the command ship for the control of aircraft. It was not primarily 

used !or weather surveillance, and sketches of shower distribution as 

shown on the SPS-6 scope were possible only when the scope was not being 

used to vector aircraft. 

4. Visual sky and shower observation. Immediately prior to, 

and for a period of several hours following each shot, visual observa­

tions of sky and.shower conditions were taken by personnel of the Task 

Force Weather Central. These observations were necessarily from a point 

upstream from the area where a major portion of the radioactive fallout 

viii 
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occurred. Since all tests were conducted at dawn, 30 minutes prior to 

sunrise, definitive pre-test visual weather observations were difficult 

to obtain. However, careful observations were made to ascertain cloud 

amounts through observations of stars and, when possible, optical phenom­

ena such as lunar halos and coronas. 

5. Photographs of the nuclear c:!.cu:L Tte we.:..ther and asso:io.t.;: 

cloud cover can be better visualized·by an inspection of the aerial photo­

graphs made at and subsequent to each of the detonations. Much useful 

information is available and certain conclusions can be made from an 

examination of these photographs. Consequently, a more realistic 

deduction can be made of the effects of high yield detonations upon the 

weather • 

•• 
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BRAVO EVENT 

The device was detonated at 0645 hours local (ll) ,. 1 March 

1954 as a land surface shot on a small sand spit near NA.MU Island 

(CHARLIE) at Bikini. Yield was approximately 15 megatons. 

A trade wind type weather situation typified the Marshall Island 

weather on 1 March 1954. Winds with westerly components occurred as 

low as 7,000 feet. Ordinarily such winds are not present below 15,000 

to 25,000 feet. 

4/8 cumulus, bases 2,000 feet, tops 4_,000 feet; few altostratus 

(1/8) at about 18,000 feet; and 6/8 very thin cirrostratus were observed 

at shot time. (See Figures 4 and 5.) No showers were discernible. As 

the fireball rose and the nuclear cloud developed, a series of pileus 

clouds developed and were penetrated by the rising stem. There was a 

brief increase in cumulus: both in amount and height of tops. (See 

Figure 6.) There was no definite evidence that showers occurred either 

before or immediately after the shot. 

A~ Eniwetok, 180 miles to the west, small segregated patches of 

altocumulus and altostratus were seen to form near the explosion. De:s.i:it.t 

the marked westerly compo~ent of the winds at the levels where the alto-

cumulus were obseri.red .• the clouds progressively increased to 3/8 to 4/8 

coverage for a brief period at about H plus 3 hours. A great cirriform 

cloud formed frori the mushroom and spread slowly. By H plus 5 hours ~he 

leading edge had reached Eniwetok. This cloud had the appearance of 

cirrocumulus intersticed with many long filaments which appeared from the 
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ground to cross and form a pattern not unlike a cloth such as gaberdine. 

Figures 6 and 7 show the early development of this cirrus deck. 

Aerial weather reconnaissance of the area about the Pacific Proving 

Grounds before the shot found the usual amount of trade shower activity. 

Following the shot reconnaissance to the northeast of ground zero reported 

no shower activity although a few cumulus tops rose tc 9,000 feet in the 

·period up to H plus 14 hours. By H plus 22 hours the most pronounced 

area of shower activity was found between 15° N. to 16° N. and 1720 E. 

to 174° E. At H plus 36 hours an area of moderate rain, definitely fall­

ing from middle clouds, was observed on a line from 15° N. l?OO E. to 

17.5° N. 173.5° E. 

Analysis of the synoptic weather charts subsequent to the shot 

showed no unusual developments. 
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FIGURE 4 

BBAVO EVENT - Taken 3~ seconds after shot time at a distance of 

75 nautical miles east of ground zero, from an 

altitude of 12,500 feet. 
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Figure 5 

BRAVO EVENT - Taken l .minute after shot ti.me at a distance 
of 50 nautical miles north of ground zero 
from an altitude of 10,000 feet. 
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Figure 6 

BRAVO EVENT· - Taken 16 minutes after shot time at a distance 
of 50 nautical miles northwest of ground zero 
from an altitude of 10,000 feet. 
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Figure 7 
riorth 

BRAVO EVENT - Taken 30 minutes after shot time at a distance 
of 50 nautical miles west-~west of ground 
zero from an altitude of 10,0CXl feet. 
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ROMEX> EVENT 

The device was detonated at 0630 hours local (M), 27 March 

1954 as a water surface shot from a barge in the ~AVO crater in 

approximately 110 feet of water. Yield was approximately 11 megatons. 

The day before ROMEO event, scattered patches of stratocumulus, a 

normal amount of cumulus (2/8 to 3/8), and broken to overcast cirrus 

(more than half-sky coverage) prevailed over the northern Marshalls. 

The cirrus had been extremely persistent for a period of 10 days. An 

aerial wea~her observer in an aircraft at 10,000 feet near ground zero 

reported 6/8 to 8/8 cirrus until H minus 2~ hours. Fifteen minutes 

later he reported 4/8 cirrus, and thereafter only 3/8 cirrus. Several 

showers occurred near Eniwetok during the evening before the shot~ 

The circulation at the time of ROMEO event was marked by an exten-

sive clockwise outdraft. It existed at all levels from 10,000 feet to 

the tropopause and was centered approximately 550 miles east-northeast 

of Bikini. This system produced a deep layer of winds with pronou..~ced 

southerly components over the northern Marshalls. Moderate strength 

northeast trades prevailed near the surfac~. 

At shot time a consensus of the observations taken at Bi; -.D from tho:-

command ship by sixteen trained weather observers arrl forecasters wa;: 

2/8 cumulu~., bas~s· 1,800 feet, tops 4,000 to 5,000 feet and 3/8 cirrus 

at approximately 40,000 feet, as shown in Figures 8, 9 and 10. No 

showers were observed. Identic:::._ .: mditions were reported. at Er:iwetok. 

8 
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-. '~- Ae the nuclear cloud rose, a pileus of altostratus formed over it at 
... ~-y! ... 

-~~ut 18,0(X) feet. This was quickly penetrated by the nuclear cloud. 

·. -<J.DOther similar deck of cloud formed at about 33,000 feet. (See Figure 
• 1~· 

... 

S.) Neither of these altostratus decks persisted. There was no signifi-

cant increase in cumulus. No showers were observed except one which was 

60 miles west of Bikini at H. plus 5 hours and cne which was 16 miles 

80utheast of Eniwetok at H plus 4 hours. However, a thick persistent 

deck of cirrostratus cloud formed (see Figures 11, 12 and 13), and by 

H plus 4 hours spread over the whole northern Marshalls. The cirro-

stratus varied in density and had the ribbed appearance seen in cormec-

tion with BRAVO. It persisted throughout shot day and well intc the 

toll owing day • 

A large fluctuation occurred in the 40,000-foot wind speed just 

prior to the shot. At H minus 3 hours the wind velocity measured by the 

USS CURTISS was 190° at 19 knots. Just prior to H Hour it was 200° at 36 

knots. This observation was confirmed by an aircraft flying at 39,300 

feet. Three hours later the wind was 1900 at 13 knots. This fluctua-

tion cannot be attributed to the explosion. It does indicate, however, 

the magnitude 0f variations that occur naturally over shcrtintervals in 

the free atmosphere. 

9 

- - : -, .... . ._ - - --

. " .... 
' . ' . . , 



FIGURE 8 

ROMEO EWENT - Taken 18~ seconds after shot time at a distance of 

75 nautical miles northwest of ground zero, from 

an altitude of l0,500 feet. 
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Figure 9 

ROMEO EVENT. - Taken 2~ minutes after shot ti.me at a distance 
of 50 nautical miles west-northwest of ground 
zero from an altitude of 37,()CX) feet. 
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Figure 10 

FiOMEO EVENT ... Taken 7 minutes after shot time at a dista·1ce 
of 50 nautical miles west of ground zero from 
an altitude of 37,000 feet. 
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Figure 12. 

ROMEO EVEtlT - Taken 21 minutes after sho~ time at a distance' 
cf 50 nautical miles south of ground zero from 
an al~itude of 37,000 feet. 
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Figure 12 

ROMEO EVENT - Taken 30 minutes after shot ti.me at a distance 
of 50 nau+ical miles southeast of ground zero 
from an altitude of 37,000 feet. 
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Figure 1.3 

ROMEO EVEi~T ..:. Taken 1 hour and 3 minutes after shot time at. a 
distance of 50 nautical miles south-southeast 
of ground zero from an altitude of 37,000 feet. 
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KOON EVENT 

The device was a land surface shot detonated at 0620 

hours local (M), 7 rt~ril 1954 on the western tip of ENINl.!AN Island (TARE) 

at Bikini. The yield was approximately 110 kilotons. 

A low level wave in the easterlies moved across the Marshalls on 6 

and 7 April 1954. A convergence line to the east cf this wave had a 

great amount of weather, i.e., heavy cumulus and shower activity, 

associated with it. 

The attached series of nsketch of Cloud Return on SPS-6 Radar" were 

constructed from the three hours prior to, until five minutes after. shot 

time, and show the dis~ribution of the major shower clouds near ground 

zero (See Figures 11. through 22.) The radar scope from which these 

tracings were made was primarily assigned for monitoring the three B·-~C' 

test aircraft. Outlines of cloud return near or approaching grcund Z€'r::' 

were constructed only at such times when the monitor could make :the scope 

available for tracing cloudc. The trad.ngs were made :::-apidly and a~ 

accurately as possible with particular attention direi:ted 't.O thosE- wat.er-

bearing clouds :·rom which precipit.atio:-1 C.·J'.l.ld be ex:pe::teu. '...c be ir.·.:lu~ .,.J 

aft.er the shot. 

An obsenrer ~board a weather reconnaissance aircraft flying at :.0 .. 0·~(1 

feet in the vicinity of Eniwetok and BikJni during the period five h 1:ur~ 

before shot time obse:::-ved 5/8 to 8/8 cumulus with the tops generally 7 ~ OC(1 

feet: and some higher clouds reported as altocumulus with bases estimatec 

from 15 .• 000 to 22.:-000 feet. At approxi..mately the same time another air--

17 



craft encountered scattered tops of clouds at 40,000 feet. One hour 

before detonation the aircraft, still at 40,000 feet, entered the edge 

of a cumulus over ground zero (Figure 19) and encountered moderate 

turbulence within 15 .miles of ground zero. Light to moderate showers 

occurred from H minus 9 hours to H minus 6 hours at Eniwetok on 6 April 

1954. 

The sky at shot time was chao~ic. A consensus of visual observa-

tions near ground zero indicated about 2/8 cumulus: 4/8 to 6/8 strato-

cumulus at 4,000 to 6,000 feet and multiple decks of altostratus and 

altocum.U:us above. (See Figure JO.) The vertical and horizontal dis-

tribution of cloud and showers is further illustrated ty Figures 23 

through 29. No cirrus clouds were reported by the ground observers, 

apparently because of the obscuring lower clouds. However, obser1ers 

at Er.iwetok reported 2/8 cirrus. The total sky coverage in the v>:im•y 

of the shot site averaged 8/8 with small breaks. (See Figure 30.) 

Showers were visible in all directions. One was located between ground 

zero and the command ship at shot time. Twenty·.six m~nutes before 

H-Hour it was 12 miles wide. 

Based on the radar scope observations (Figure~ lL through 22) •. e 

large shower was almost -:.ertainly over or imme±..at-e:y ac.jacent ~-=· 

ground zero when the device was detonated. An ~bser;rer abcard the 

control aircraft at 37, 000 feet stated that the nuclear cloud emerged 

from the top of a cirrus ·1eck at 37 ~000 feet. Figures 31 ar.d 32 show ::.. 

cumulus top merging with the ~irrus. The t.·~P of the na:ural ';loud~ d::C 

he described it, appeared to rise about 1 1 000 fee~ af~e~ the device 

exploded. 18 
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Throughout the day there was no appreciable change in the weatne~. 

Showers were observed at all times 

out the day. The sky continued to 

when the device was detonated. 
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over the Eniwetok-Bikini area through-

retain the 
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FIGURES 14 through 22 

. .Jj Sketches of cloud return taken from SPS-6 Radar during KOON Event. 

..... ·- --

5001bb0 

GZ - Gr~und Zero 

BT - Bou.."'ldary Ta:-e:, -:ode :,aine for 
USS ESTES (AGG-12): Ta5k Fcr:e 
Command Ship. 
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Figure 14 KOON EVENT 
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Sketch of Cloud Return on 
SPS-6 Radar USS ESTES 
AGC 12 0.325 M 4-7-54 
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Figure 16 
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Sketch of Cloud Retuni on 
SPS-6 Radar USS ESTES 
AGC 12 0400 M 4-7-54 
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Figure 17 
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Sketch dt Cloud Return on 
SPS-6 Ra.dar USS FSTES 
AGC l2 Ol+ZJ M 4-7-51+ 

GZ Beare 305° & 25 N.K. 
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Figure 18 
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SPS-6 Radar USS ESTES 
A.Ge 12 0.500 K 4-7-54 
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Sketch of Cloud Return on 
SPS-6 Radar USS ESTF.S 
AG·: 12 0552 M 4-7-54 

GZ Bears 305° & 25 N.M. 
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SPS-6 Radar USS ESTES 
AGC 12 0625 M 4-7-54 



JJ.· 

KOON EVENT - Radar scope photograph showing 
cloud c.-:-verage over grour..d ze::-c 
a: ::hr't tiiTJ.~. 

Figure 21.. 

KOON EVENT - Radar scope photograph shows cloud 
coverage over grot411d zerc dissipa~ing 
at 12 seconds after shot time. 
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F:!..gure 25 

KOON E\TENT - Radar scope phctograpf. taken at 2 
minutes after shot time showing 
rain ~lcuds sou:.h .c·f grcund zero. 

Figure ;J-., 

KCX)N EVENT - Radar scope photograph showing 
decreased gain t.c permit initial shot 
return tc be seen. Rain clouds less 
clearly defined with lc.•w gain~. 
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Figure 27 

KOON EVENT - Taken .30 minutes after shot ti.me from 
an altitude of 37,000 feet southeast 
of ground zero • 

KOON EVENT 

Figure 28 

Taken 1 hour and 25 minutes after shot 
time from an altitude of 37,000 feet 
south-southwest cf ground zero. 
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Figure 29 

KOON EVENT - Taken 1 hour and 20 minutes after shot time south-southeast of eround zero at an 
altitude of 37,000 feet. Top of cirrus in vicinity of main cloud at J8,000 feet. 



FIGURE 30 

KOON EVENT - Taken at shot time at a distance of f:IJ nautical miles 

northwest of ground zero, from an altit~de of 14,000 

feet. 
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Figure 31 

KOON EVENT - taken at shot ti.JD.e at a distance of 75 nautical 
miles northeast of ground zero at an altitude 
of 14, 000 feet. 
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Figure 32 

KOON EVENT - Taken 5 minutes after shot tim; at a distance 
of 75 nautical miles northeast of ground zero 
from an altitude of 1.4,000 feet. 
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UNION EVENT 

The device was detonated at 0610 hours local (M), 26 

April 1954 as a water surface shot from a barge in approximately 120 

feet of water near YUROCHI Island (DOG) at Bikini. Yield was approY.i-

mately 7 megatons. 

An upper level trough which persisted for many days over the north-

ern Marshalls. had not prcduced acceptable wind conditions for detonating 

1.!NION device. On the night of 24 April an indraft began to break off 

in the trough at 10,000 feet slightly north of Eniwetok. This perturba-

tion expanded and gave winds with southerly components at Bikini. This 

indraft was very short-lived. Within 24 hours winds with northerly 

components prevailed up to 25,0CO feet. 

A great deal of weather (clouds and precipit.ation) had persisted 

over the sm.!thern Marshalls and eastern Carolines on the two days prier 

to. the shot, associated with a weak low level vortex between Tarawa and 

Kusai.e. No more than sc.:attered patches of .rrudcle clouds and the usual. 

trade cumulus prevailed over the northern Marshalls. 

Aer-ial weather sun·e:i.lj_anGe over the sh-:il area during the four hC"-'? ·c 

prior t.:- H·-r.o:.i.r :-eported generally J/8 to 5/8 cumu.lus .• ~ops a·.-eragicg 

3~;00 feet. wi~h scattered tops to 7 ,ooo to 9 ,ooo feet. 1/8 to 3/8 alt:::·· 

craft. reported a large cumulus 150 miles ea:=•-.-southeast. of Bikini and 

observed li.ghtn.ing in that a!'ea. This was the: ~r:ly report of lightning 

or t.bunder.;.torms re.-::eived in the northern Marshall.:: during "the entire 
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operation. Figures 33 through 36 illustrate the area of cloud cover 

to the southeast of the command ship. 

At shot time the weather over ground zero was 2/e ~umulus, bases r ··, 
:_: S(") feet, tops 3, 500 feet; 1/8 altocumulus estimateci 12,000 feet; 

and a few very thin cirrus (Figure 37). No showers were observed 

except some 60 miles to the south ~1d southeast where a line of cumulils 

existed (Figures 35 and 36). 

After the detonation there was no increase in low or· middl~ ::lc·\.ldi-

ness in the shot area (Figure 38). The now usual formation of a large 

area of cirrus occurred. (See Figure 39.) However, at H plus 6 hour~ 

aircraft encountered rain from a:-- ~ 1 to stratus based at 18,000 to 25~ 000 

feet (estimated) about 200 miles east of Bikini. At H plus 12 hours, 

similar conditions were observed about 500 miles east of Bikini. The 

deck of overcast al tostratus covered a triangle defined by 10° N - 167·:· 

E, 13° N - 167° E, and 10° N - 175° E. No aircraft reports werf; avai:...-

able south of 100 N and, consequently, the southern edge cf the altc--

stratus was poorly delineated. 

39 
- - ..... . 
- - - - --- - --



FIGURES 33 through 36 

Sketches of cloud return taken from SPS-6 Radar during UNION Event. 

Abbreviations: GZ - Ground Zer··:; 

BT - Boundary Tare~ code name f.Jr 
USS ESTES (J..GG-l.2), Task Fo!":.:t? 
Comma:-.d Sh.;.p. 
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Sketch of Cloud Return on 
SPs-6 Ra.dar USS ESTES 
AG<; 12 0.350 M 4-26-54 

GZ Bears 3150 & 27 N.M. 
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Sketch of Cloud Return on 
SPS-6 Radar USS ESTES 
AGC 1.2 0550 H 4-26-54 

GZ Bears .315° & 'Z7 N.M. 
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l i FIGURE 37 
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Ii 
1 I UNION EVENT - Taken 8~ seconks after shot time at a distance of 
I -
l 

c..rt 
c:::>. 
c:::> 

0-
co 
(.J1 

75 nautical miles northwest of ground zero, from an 

altitude of 12,500 feet. 
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Figure 38 

UNION EVENT - Taken 9 minutes after shot time at a distance 
of 50 nautical miles east of ground zero from 
an altitude of 40,000 feet. 
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Figure 39 

UNION EVENT·- ·Taken 15 m.:'_nutes after shot time at a dista:-,,!e 
of 50 nautical miles northeast of ground ze~o 
from an altitude of 40,000 feet. 
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YANKEE EVENT 

The device was detonated at 0610 hours local (M), 5 May 1954 

as a water surface shot from a barge in the lagoon in approximately 120 

feet of water near YUROCHI Island (DOG) at Bikini. Yield was approxi-

mately 13.5 megatons. 

Trade wind flow prevailed in the lower levels over the northern 

Marshalls- prior to and during YANKEE event. A weak lcw level wave east 

of Majuro was oriented north-south along the meridian 17~0 E. The 

amplitude of this wave was such that the wave could be .:te:~t>cted in the 

1,500-foot streamlines as far north as latitude 15° N. 

3/8 to 6/8 cumulus were reported over the proving ground area just 

immediately prior to the test. Tops were generally 6,000 tc 7,000 feet 

but occasionally extended to 10,000 feet or slightly above. 3/8 to 5/8 

3.hocumul;,is and altostratus in patchE::: ~~rsisted. The bases were 

variously reported from 12,000 t.o 21,000 feet. The best estimate was 

pnbably. 21,000 feet as the altocurouli were repcrted at the latter height. 

after the aircraft climbed from 10_.000 to 20, 000 feet. 

Twelve nours pri.or to the shot, pa:c:hes of altocumu.lus and alto-

st::-atus from which rain ft-. :-._.re otsened t{lO mi:i.es c.;e e-::.::7t. of Bikin;. 

and ~everal pa~ches were rel-10rted from that po.:. nt wes~ward to Biki:u. 

AEho-..igh showers. were not repcrted spe.:ifi.:ally by a:.:-::'.raft flY:r.g 

at .J.O, 000 and 20, 000 feet in the four hours prier to the detonation, 

weak radar e:~hoes were reported. Fifteen individual shcwer-5 were ob~e::-'·ej 

'.'."·!'l the SPS-6 :-ada::- si::ope within 30 miles ')f the r.0mmand ship which was 
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located 28 miles southeast of ground zero. All echoe~ were small; the 

largest was not over two miles wide by four miles long (See Figures 40 

through 50). 

At shot time 4/8 c~~ulus at 2,000 feet, 1/8 altocumulus at 20s)00 

feet and some cirrus were observed. (See Figures 51 and 52.) Showers 

were visible in the vicinity. 

Immediately after the detonation there was no appreciabl&.change 

in the number of showers observed on the SPS-6 radar aboard the command 

ship. The·majority of them occurred to the south of the ship where they 

were before the detonation. The now usual canopy of cirrostratus fonned. 

(See Figure 53.) At H plus 15 minutes altocwnulus castellatus of a puf!y 

form, like bursts of anti-aircraft shells, began to appear just to the 

east cf the atomic cloud at 20,000 feet. This continued to form and 

thicke!'l U...""lt.il, at H plus 25 minutes, the whole area to the east was 

:: cred. This altocumulus then dissipated considerably, and by H plus 

l hour, what was left merged with the atomic cloud (See Figure 54). Rain 

was observed 300 miles east-southeast of Bikini at H plus 12 hours. From 

H plus 30 hours to H plus 36 hours an overcast of altocumulus estimated 

at 20~000 !eet was observed from 600 miles east of Bikini to Eniwetok, 

180 miles west of Bikir..i.. This deck of the altocumuli may have been even 

more extensive. 
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FIGURES 40 through 50 

Sketches of cloud return taken from SPS-6 Radar during YANKEE Event. 

Abbreviations: GZ - Ground Zero 

BT - Bcunda~y Tare, ~ode name for 
USS ESTES (AGC-:::.2), Task Fc·rce 
Command Sh:.~,. 
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Sketch of Cloud RetUM'l on 
SP~ Radar USS ESTES 
AGC 12 0430 M 5-5-54 
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Sketch of Cloud Return on 
SPS-6 Ra.dar USS E.STE.5 
I.Ge 12 0450 M 5-5-54 

GZ Bears 3150 & 27 N.M. 
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Sketch of Cloud Return on 
SPS-6 Radar USS E.STES 
AGC 12 0510 K 5-5-54 
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Sketch of Claud Return on 
SPs-6 Radar USS E.STES 
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Sketch ot Cloud Return on 
SPS-6 Radar USS ESTf.S 

AGC 12 0615 M 5-5-54 
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Sketch of Cloud Return on 
SPS-6 Radar USS ESTE.5 
AGC l2 0622 M .5-5-54 

GZ Bears .3150 & 27 N .M. 
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FIGURE 51 

YANKEE EVENT - Taken 14 seconds after shot time at a distance of 

75 nautical miles northwest of ground zero, from 

an altitude of 12,500 feet. 

63 

5001103 
- ~ - - - -- - -



~. 

: \°;~ ~,.:' -!. _: ~-
. -· . .:··· 

·'"" . J .• • .,.J • , 
! 

, ... · .. ··. 

:. ·; -~ .•. ~ ........ . 

.. :. 

. ·-

. • 

.. .• ~ . 

-

· . 

'· . 



'. ],... 
I 

, -- %00 

Figure 52 

YANKEE EVENT - Taken 30 secqnds after shot time at a distance 
of 50 nautical .miles west-southwest of ground 
zero from an\altitude of 10,500 feet. 

65 

5001105 

·-·· -==-~·~.-z=--iiiiiiiiiii ---



Figure 53 

YANKEE EVENT - Taken 27 minutes after shot time at a distance 
of 50 nautical miles southwest of ground zero 
from an altitude of 10,500 feet. 
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Figure 54 

YANKEE EVENT - Taken 44 minutes after shot ti.me at a distance 
of 50 nautical miles southwest of ground zero 
from an altitude of 10,500 feet. 
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NECTAR EVENT 

The device was detonated at 0620 hours local (M), 14 May 1954 

as a water surface shot from a barge in the rrY MIKE crater in approxi-

mately 100 feet of water off TEITERIPUCHI Island (GENE) at Eniwetok. 

Yield was approximately 1.7 megatons. 

The circulation over the Marshalls was in a transitional state at 

shot time. Basically, two features dominated: 

1. A low level vortex had moved westward through the southern 

Marshalls and was located southwest of Ponape at about 5° N - 15c0 E at 

sho":. time. 

2. At high levels (from 20,000 feet to the tropopause) an 

• .:i~ ~ ... ,,ortheast to west-southwest trough lay to the north of the .Marshal2.s 

bctwee11 parallels 15° N and 20° N. The westerly flow south of the upper 

level t:rough was domina~ed by two anticyclonic outdrafts (best identified 

at 30,000 feet) located near Guam at 8° N - 165° W. Between these major 

~igh level cells and over the Marshalls the pattern was broken into 

several minor cells which ga1:e winds with pronounced s,1ut:1erly components 

above 15, 000 .!. e·= ·~. 

Overcast conditior.s existed for over twenty-four hours prior to the 

:est. The overcast. consisted of a solid deck of cirrostratus estimated 

'' )5,000 feet: variab:e 1/8 t.o 7/8 cumulus and stratccurnulus, and 

:cattered patches of altocumulus. The trade cumulus assumed a definite 
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stratocumulus appearance at times. The average of low cloudiness 

increased from 2/8 in the period 12 to 21+ hours prior to the test, to 

4/8 in the 12-hour period immediately preceding the shot. 

Weather reconnaissance aircraft had reported widespread shower 

activity over the Marshalls south of go N and over the western Carolines 

60 pours prior to shot time. ·An area of rain about 400 miles in diameter 

was centered at 6.5° N- 165.5° E at H minus t:o'hours. The northwest 

periphery of the area was located about JOO miles southeast of Eniwetok. 

By H minus i3· hours the area of rain had moved eastward and assumed an 

elliptical shape with the .major axis along 6.5° N. Its northern border 

was located about 150 miles south-southeast of Eniwetok and its southern 

border was near Kusaie. The eastern and western extremities were not 

definitely asc 0 rtained, but were at least as far east as 165° E and as 

far west as 158° E. Light showers began at Eniwetok at H minus 11 hours. 

The WB-29 weather reconnaissance aircraft monitoring the weather 

north of Eniwetok Atoll, beginning about H minus 4 hours, reported over­

:a5t cirrus, 4/8 to 6/8 cumulus, tops averaging 4,000 feet, and one 

~umulus with a top at 12,000 feet was reported at H minus 2~ hours. At 

: minus 40 Jni.-iut.~s t.ops to 22,000 feet were reported. The weather 

:oser-.rer wrote the following summary of the weathe:- as he obse:-vej it 

'.~:im the aircraft: 

11At 0135 local (M) on the morning of 14 .May 1954, I depar-t.ed 

~.iwetok on. a Wilson One weather reconnaissance mission. Weather 

.:.er.omena were investigated in an area approximately 60 miles to the 

~~h of Eniwetok. Initially the area to the northwest had the least 
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cloudiness, which was comprised of a lower scattered (3/8) stratocumulus 

layer having tops at 4,000 feet, with a very thin overcast of cirrus at 

about 40,0(X) feet. The moon was clearly visible through the overcast 

and nearly all the stars directly overhead were visible. The area to 

the northeast had considerably more cloudiness. There was a lower 

broken (6/8) layer of stratocumulus having tops at 4,000 feet, and high 

cirrus overcast through which the stars were not ?1ways clearly visible, 

and were even at tillles completely obscured. After 030W the vertical 

de•1elopment of cumulus clouds began to increase to the northeast of 

ground zero. The tops of the cumulus reached 22,000 feet by 060CV. Rain 

showers were occasionally encountered in these clouds at altitudes of ten 

and twenty thousand feet. With the vertical development of the cumulus 

clouds the coverage decreased slightly. Following 040CM the cirrus 

overcast was noted to gradually decrease. B,r r1!)~<1.~ this layer was very 

thin and scattered. No visible veil was evident over the stars and the 

lower magnitude stars could be seen. It should also be pointed cut that 

jetween the hours of 0400 and 0500M the island of Eniwetok was noted to 

b~ clearly visible from the northeast. This description of cloudiness 

is ba.sed upon continuous and careful observation wherein no difficulty 

l'fas encountered which would compromise an accurate observation." 

11Fpllowing' zero hour no accurate record of observations was 

maintained. Our poeition was in the proximity of a 40-mile radius of 

ground zero, and our altitude was above twenty thousand feet. During 

~ne subsequent four hours the lower cumulus-tYPe clouds were noted to 

C:e 7 /8 coverage, and there was a nondescriptive dispersion of altostratu~ 
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and altocu.mulus patches within the fifteen to thirty thousand foot 

levels. At flight altitude we had no difficulty in avoiding these 

patches of middle clouds." 

A consensus of the observations taken from the ground at Eniwetok, 

20 miles south-southeast of ground zero .at shot time, indicated 6/8 

stratocumulus and cumulus, 3/8 altocumulus and 8/8 cirrostratus. (See 

Figure 55.) A large shower was over the la[oon between ground zero and 

the observation point on Eniwetok. The cloud decks merged considerabl;r 

to the north (toward ground zero) and to the east. (See Figure 56.) To 

the south such merging did not occur, but there still was no clear view 

.:·f the higher clouds from the ground. 

No appreciable change in the Eniwetok weather occurred until about 

H plus 4~ hours. At that time a shower occurred of such intensity that 

the visibility lowered to b mile for four minutes. Rather steady rain 

then developed. At H plus 6 hours and 28 minutes the ceiling and 

·:isibility lowered to 500 feet and ~ mile in heavy rain. This condition 

;·rev ailed for 39 minutes - an unusually long period for such conditions 

'.o persist in the northern Marshalls. Rain and showers were continuous 

'.::ir 3 hours and 34 minutes. The precipitation 1-:>ecame intermittent until 

'.plus l"l hours when light to moderate rain t.ega. ··L~ again and continued 

. 1 
vr 62 hours. A total of 1. 66 inches of rain fell in thP. 36 hours follow-

~g the test; 0.92 inches of this total occurred between H plus 5 hours 

:.d 40 minutes and H plus 8 hours and 20 minutes. 

A weather reconnaissance aircraft flew due east JOO miles and report-· 

: p:e<':pitation on each observation. At 10,000 feet instrument condi-
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tions were reported about 50 percent of the time on this i1.ight which 

occurred between H plus 4 and H plus 8 hours. Another aircraft, flying 

at 5,500 feet to the west of, and within 250 miles of Eniwetok, reported 

rain or showers on all but two of the 24 repcrts made between H plus 4 

and H plus 13! hours. On these two occasions showers were reported as 

past weather. 

An observer aboard the control aircraft which took off at approxi-

mately H minus 2 hours and landed approximately H plus 8 hours, reported 

that the altocumulus deck was topped on the climb at 25,000 feet, and 

that cirrus was "prevalent" at 38,000 feet. At H plus 15 minutes he saw 

the nu~lear cloud briefly as it emerged from the top of the cirrus, but 

consolidation of the lower clouds and cirrus soon occurred, and the 

nuclear cloud was not identified as a separate entity thereafter. 

Another test aircraft reported the tops of the clouds as about 

52,000 feet. At H plus 7 hours heavy rain was encountered at 16,000 fe~~ 

140 miles due north of Eniwetok • . 
The weather was very poor for t.his test, and it definitely deterior--

ated even mere following the shct. However, re~onnaissance the day befcr~ 

the test located a large area of rain within 180 miles c.f Eniwetok. 

Furthermore, information obtained after the shot ind~cates rather con-

{'.:t1.si••ely that t.he ,showe:::- activity had already begun to increase prior 

to ~he deton~tion. 
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FIGURE 55 

NECTAR EVENT - Taken 3 seconds after shot time at a distance of 

50 nautical miles west of groilnd zero, from an 

altitud€~ of 10, 500 feet. 
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Figure 56 

NECTAR EVENT - Taken 9 minutes after shot time at a distance 
of 50 nautical miles west of ground zero from 
an altitude of 10,500 feet. 
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CONCLUSIONS 

• 

1. High yield devices detonated on the surfa.:e of water or on land 

at the Pacific Proving Ground during Operation CASTLE produced consider-

able amounts of high cloud at cirrus levels. 

2. Limited amounts of middle cloud (altostratus or altocumulus) were 

produced by the rising fireball and nuclear cloud. 

3. The detonations caused a very small, if any, increaee of low 

' 
clo~d (ownulus). 

I 4. There was no significant change in the shower activity following 

~he first five detonations: and there is no evidence that in the period 

just subsequent to the last shot the increased shower activity was caused 

by the detonation. 

5. Operatior; CASTLE experience indicates that self-perpetuating 

circulation:-:· whlcn might effect weather char.g-o _ at points distai1t from 

the test site, are not induced by hjgh yield detvnations. 
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