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{1, Veather Systematics:

PN

a. The &iscussion of the three classes of weather situations which

: occur in the Marahall Island ares is the most definitive which has

| been seen on the subject. PFrom a weteorologists point of wiew his

; most challenging preblem would apparently be to foresee the transition
3 say from the standard trads comditions to either of the other types

or back to the trades in terms of rate of development, position and
ensuing veather sequences suld to relate these to what he should kmow
about the operstional requiremants of the test experiments. Judging
by the number of times the area weather vas predicted imcorrectly (shot
or no shot), one vonders whether the authors understood the systematics

of these situations at the time as vell as they do nov.

b. By the brevity of 4ts mention, the report appears to underestimate

the importance of being able to predict accurately the transient effects

of the so-called "Easterly Wave" upon the standard trade situation. 1%
also does not meption &t &ll any of the consequences of & possible 4iurnal
varistion of the weather which, under conditions of atmospheric instadility,
might cause (shot or no shot) am unfavorable deterioration in the ares
Wweather after early morning. Such a deterioration might be characterized
by the growth in mmber and height of convection cells as the emergy input
to the earth increases with the sun's epproach to the Zenith.

¢. The report properly points out in terms of the weather systematics
described that wutuslly exclusive conditions could be reguired and could
be satisfied only with a low frequency probability., If the exauples used
were chosen from the suthor's experience, it would appear that the time
t0 have demonstrated this imcowpatibility was sufficiently in advance of
an operation for the proper evaluation and change in plamning to be made.
For example, although South or South-easterly winds from the surface to
high altitudes might be the most desirable from the standpoint of avoiding
. hazardous fall-out eonditions, the fall-out phenomonology of large yield
> weapons appear to be so different from 100 KT tower shots that 1t might be
worthvhile to attempt to reconcile the fall-eut hazard with normal trade
conditions., Finally, since mome test operations continue for wany hours
after zero time, it would appear thet & most important meteorological re-
Quirement would be a relisble prediction of the sequence of area weather
changes for at least an eight-hour period, & requirement which does not
appear to be incompatible with enything but the skill of the forecaster.
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Cloud Riae Dynauxica:

a. In thair discussicu of vorvex rin; Pormation, cloud cap, and
possible spirel struciure in the stenm, the authors hevs lgnored an
excellent analysis of the subgect by W. W. Kellogg ir the GREENEOUSE
Report, Annex 4,1B. The present discusaion of the toroidal circulatior
initially esteblished in the hot gasez from an airburst in Revada

l accounts nicely for the rise of the dirt columm through the torus which

is observed to heppea if the height iz scaled to the yield properly.

If the theory outlined were followeld to its logical conclusion, the
acceleration of the circulation would have to approach zero as the

cloud approached altiitude stability and T becume equal to T and T .
Providsd there werc no negative accelerations acting upon the cloud
masges, the statement about the attainment of & maximum vertical

velocity at the momenut of cloud stabilization would be credible. The
autlors have ignored, however, the deceleration of rotationsl velocity
which nmust occur to conserve momentum as the torus rises and expands

in radius by adiasbatic expansion and the entrainment of ambient air.

The latter factor must overwhelm any integrated acceleration effects

due to temperaturs difference because the cloudz even from “isolated”

air bursts with initially well-established toroidsl circulationz ere in
fact observed to decrease in rotationel velocity as they approach altitudge
stebility and do not exhibit the "plume” phenomonen held to be & consequernce
of the present theory.

b. In contrast to airbursts, the early stages of a tower or surface

burst are onserved to hsve & very turbulent structure. Only after a
considerable time in the course of cloud rise is a general toroid-like
structure established. It doess not seem admissable to &apply & theory

which fits the boundary conditions of an airburst io an entirely differcit
set of boundary conditions. At the height at which the general toroicd-

like circulation becomes established the accelsrations ceusing it, as

given by the theory, must be smell since T ip approachking T and T

rapidly. I% scems likely that other forces, such as "drag" and differeniial
11t forces, induce & general circulation whick is superimposed upon the
evifaptiry highly turbulent interior circalauion of the rising ball (seehﬂu4,
photos). BSuch forces, of course, would dle out as the clou aliituds
stability with decreasing velocity, tha horizontal components of the rota-
tional and turbulent motion remaining to account for the lateral spresad

of noterial.

¢. The theoretical picture used by the author to account for the “plume
does not Pit the observed facts., Lccording to this picture and the state-
nents rade, the "plume" ought tec be symetricsl and rise from the center
of zhe main cloud zass. In the oue photo shown, it appears narrow in
dimersion und roughly in the center. In other photos taken from differcnt
azimuthe, hovever, it is not in the ceater nor doses it bave symmetrlcal
dimomsions.  Iv pome of thesy photos dowi it h1t eny evidence o &
streanline structure which would appear i3 ba raguived by the theory pra-
sented, Ite appeerance in all cases iz votrer that of a portion the maiwn
ier o simply continued 4o riss vacnusd
ozt that of itz anvironiand
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{eox9 - ’lm sﬁh’ ttlrbulcnec in the ball clearly has & c‘ll‘m structure, it is
ool - -4 mecount .for the coptiniied ripe of &- ion of the tlowd on'the
sdia that it represents in inbetaal Pdil" ‘chmmteooh!umiﬂy
10008 e rest of eloud, eithey Becatise it has not entrauined air At the same
io et 13 Apring 41ts rise or ¢ontains msterial which was 'heated more highly than /
W9l 45 $he xest or had s highir heat & pReity:” “This yiev is tonsistént with the
8208 i fact that no ‘major subsidence 4 observed in ciases vhere plumes are formed.
e Lo . On the pther hand, ‘6 plume formed Secording to the mechanism of this report
rored § must subside, assyming that & high vertical velocity with sero wpward
3 2a : pecele ntion does exist {n the penter b2 the tloul at the mowent of its
w0fev i werticel stebilization. Alr carried loft in this way will undergo sn-
»Ius .- {ncreas ng negative acceleration #s sdiadbatie tooling oecurs sud its: dsnnity
“oiHw . pelative to the external atmosphere incresses. When upvard motion cesses,
w1 ok ,u w:m subside until its densily attains munmu vith the stmosphere. -
et e -
b ! ;vidmog tra’n High Yield na‘lmat!em
dos “g vﬂuf.har ﬁ‘reetsx : T
datn N . LR . ,7’ -'n-‘-f;. 8 P N S
BT trm thm mly Local mm ' #hock-«ave passage through moist
& 'ic lsyers or the sffects ¢f ionising redisticn on pearly-saturated
S ,Mﬂmuabmsdmmntbukummm,thm
rprud sxplosion does not appear on the basis 'of extensive observation to induce
*ano i Jong term systematic changes in ths ‘weathed. It is possidle that local or
it i duternal" convetion might occwr within a lurge mass of &irborne material
nlbdv 2 "aue to increased sbaorption of thermal ‘energy from sunlight. There would

» dau k sppear t0 be no reason, however, for a larger number of convection cells

sdi ! s (towering cumulus) to be formed in greater number near the explosion than

Evin v. 8t & dietance., In fact, within the shadow of the overhanging cloud such

sieny g cells should be less t:-equent due to a decreass in the tuermal exergy reach-

Ry 81 . ing the surface.

Hiva

sdadq ’ . The general instability of the atmosphere resulting in tovering cumulus

tdata * formation was cbserved prior to Miks Ehot. After ths explosion this

sk situation 414 not immedistely change for the worse but 4id so gradually as

w1 1o ﬁtho day. passed in a manner which would have been anticipated in the absence
Y of the e¢xplosion. The roconmhmco report which is included in the

> .o §,present document denoting "practically clear” westher is not consistent

=aGh with the record of local westhsr observations for the three hours preceding

1tnan Bt suot tine. This record indicates 7/10 cumulus vith tops at 1600 feet

el 75 _present at 0500, 0600, and 0700, with occesional lightening in clouds at

12l ¥ 0500, and 0600 snd var*iable rein shovers at 0600. The surface westher vas

bakes 9‘. lﬂdantl,v in e disturbed condition before the shot.

3L ‘!hcrc appeared to be no weather changes assoclated with Xing Shot. A W"w‘

. &tstribution- seemed to move into the generml ares several hours after burst
l.nd as the sun became higher cumulus convection cells grew over a wide area.
. In spite of the report’s statemént that conditions were superior for
* convection cell formation to Mike Day there was none of the towering cumulus
* development which on wlb Day gave clouds with tops at least at $0,000
. feet located hundreds of miles from zero point.
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Dr. A. C. Graves

17 July 1953

b, Cloud Observations

The observations reported for Mike 8hot heights and dimension are in
disagreemsnt with other date which unambiguously indicatef that the bulk of
the cloud rose to approximately 100,000 feet at the top with a segment
attaining the vicindty of 125-130,000 feet. The lateral dimensions continued
to grow to about I 4 45 minutes and atteined a dismeter in the neighborhood
of 200 miles. It is believed that the vaporous undercloud which spread out
below the uype;;ﬂcloud at an altitude of 40 « 45,000 feet obscured the main
cloud from the BEEeE2*MEd caused them to attridbute = lower and incorrect
altitude to the main cloud. ‘There is ample photographic evidence that a
large psrt of the upper cloud extended well into the stratosphere and that
the plume formed w trivial fraction of the total material so elevated.

The approach of the whole report 1s felt toc be based on too few observations
by observers with too little experience. The result has been the creation
of & theoretical picture and conclugione based on thie picture which are

not supported by the facts. Perhaps the worst point at vhich its conclusion
deviate from the facts is its postulate that little radiocactive material
should be found at the altitude attainable by the sampling sircraft.
Relatively high radiation intensities were found durlng the course of the
whole sanp:!.:._lb period falling from 608 R at E £ 2 hours to 3 R/hx

at E £ € boure by virtue of decay and disperaion. The area over which this
materiel wae sprecd had o dlameter of approximately 80 miles or about one-
third the diemeter of tie cloud above the sempling altitude. Transmibéd
ligbt from botn tre upper cloud and the cloud at sampling altitude indicated
a relstively uniform end extensive dlstribution of primary bomb material,
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