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Veather Systematics:

&. Tha di{scussion of the three classes of veather situations which
occur in the Marshall Island ares is the most definitive which has
been seen on the subject. From s meteorclogists point of view his

most challenging problem would apparently be to foreses the transition
say from the standard trads conditions to either of tha othar types

or back to the tradss in terms of rate of developwent, positiom snd
ensuing veather sequences aud to relate these to vhat he should kaov
about the operational requirements of the test experiments, Judging
by the number of times the ares weather was predicted incorrectly (shot
or no shot), one wonders whether the authors understood the systematics
of these situations at the time as vell as they do now.

b. By the brevity of 1ts mention, the report appears to underestimate

the importance of being abls to predict accurstely the transient effects

of the so-called "Easterly Wave" upon the standard treds situatiom. It
also does not mention At all any of the consequences of » possidble diurmal
veriation of the weather which, under conditions of etmospheric instadility,
might cause (shot or mo shot) am unfavorable deterioration in the area
veather after early morning. Such & deterioretion might be characterized
by the growvth in mmber and height of convection cells as the emergy input
to the earth increases with the sun's approach to the Zenith,

c. The report properly points out in terms of the weathsr systemmtics
described that wutuslly exclusive conditions could be reguired and could

be satisfied only vith & lov frequency probability, If the examples used

vere chogen from the author's experience, it would appear that the time

t0 have demonatrated this inmcompeatibility wes sufficiently in advance of

an operation for the proper evaluation and change in plamning to be made.

For example, although Scuth or South-essterly winds from the surface to

high altitudes might hbe the most desirable from the standpoint of avoiding
hazardous fall-out conditioms, the fall-out phemomonclogy ef large yield 0
veapons appear to de so different from 100 KT tower shots that it might be
vorthvhile to attempt to reconcile the fall-out hazard with norzal trade
conditions., Pinally, since some test operations continue for many hours
after zero time, it wonld appear that 2 most important meteorologicel re-
quirement wouléd be & reliable prediction of the sequence ¢f area weather
changes for at least an eight-hour pericd, a requirement which does mot
appear to be incompatible with anything but the skill of the forecaster.
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a. In their diacussicn of wvortex ring formation, cloud cap, and
posaible spiral structure in trhe stem, the authors heve ignored an
excellent analysis of the subgect by W. W. Kellogg ir the GREENHOUSE
Report, Annex 4.1B. The presert discusasion of the toroidal circulatior
- initially established in the hot gasez from an airburst in Nevada
accounts nicely for the rise of the dirt columm through the torus which
is observed to happen if the height is scaled to the yield properly.
If the theory ocutlined were followed to its logical conclusiom, the
acceleration of the circulation would have to approach zero as the
cloud approached altitude stability and T became equal to T and T .
Providsd there were no negative accelerations acting upon the cloud
masses, the statement about the attainment of a maximum vertical
velocity at the momeut of cloud stabilization would be credible. The
euthors have ignored, bovever, the deceleration of rotational velocity
which must occur to conserve momentum as the torus rises and expands
in radius by adiabatic expansion and the entrainment of ambient air.
Tke latter factor must overwhelm any integrated acceleration effects
due to temperature difference because the cloudz even from "isolated”
eir bursts with initially well-established toroidal circulations are in
fact observed to decrease in rotationsl velocity as they approach altitude
etability and do not exhibii the "plume" phenomonen held to be a consequence
of the present theory.

Fiiadl oChlir PR

L. C. Grave:z

I7. Cloud Rise Dynarics:

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

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

which £its the boundary conditions of an airburst to an entirely different
set of bouncary conditions, At the height at which the genersl toroid-

like circulation becomes established the accelerations causing it, as

givea by tre theory, must be smell since T is approaching T and ¥

rapidly. It seems likely that other forces, such as "drag" and Qifferenticl
1ift forces, induce a general circulaticn vhick is superimposed upon the
evidently highly turbulent interior circulction of the rising ball (see
photos). Such forcas, of course, would die out aa the cloudéit“hﬂ!‘ditit“dc
tability with decreasing velocity, the borizontal components of the rots-
tional and turbulent motion remainins Lo account for the lateral spread

of neteriul,

c. The theoretical picture used by the author to account for the "plume
does not fit the observed facts. Lccordirg to this picture and the state-
ments rade, the "plume” ought tc be symetrical and rise from the center
of zhe main cloud mass., In the one phoio shown, it appears narrovw in
dimersion und roughly in the center, In other photos taken from differcnt
azinuthe, owever, it 1s not in the cantar nor docs it bave symmetrical
dimensions. In poac of thesz photos dowu it =xbitit eny evidence of &
streamline structure vhich would appear 43 ba ra2quired by the thwory pre-
sented, Its appeerance in all ceses is rather that of a portion the mai:
Avicnh Tro giaply comtinued 4o riss tecekuaz of 8 4ifference botwzen
w2 znl that of itz environn-ns. te s3ame phenomencwn ¥ Ll &
e ha ot Baen oumervsd dv Uav ot uatar shots where & lar o

P - v x a9, - ST R,
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or had & higher hest éapacity.” This viev is consistent with the
5o major subsidence §s observed in cases vhere plumes are formed.
er hand, & plume formed sccording to the mechanism of this report
nbaida, sssuming that & high vertical velocity with gero wpward
raticn doss exist in the center 4 the tloudl at the moment of its
m-um stabilizstion. Air cearried ploft in this way vill undargo an

. {ncreas ng negative accelaratioh &s sldlibati¢ cooling occurs sud its density
ﬂhun to the sxternal atmosphere increases. Vhen upvard motion cesses,
4t will subside until its density uttun- equilidrium with the nt-acpharc. .

mum tra- High Yield n.mtxm
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M:ruthnmlyloala ffects of shock-wave mwthrm@mm
Mric layers or the effects of ioniging redistion on nsarly-saturated
Jayers as observed in Fevadsa far dack as Tumbler-Snapper, a large
mlo.iond«nnot appear en the bdesis of extansive observation to inducs
{-long term systematic changas in the weather. It is possidle that lecal or
., "internal” conveftion might occuwr within & large mass of airborne material
. due to increased sbsorption of thermal energy from sunlight. There would
appear {0 be no reason, howvever, for a larger number of convectiocn cells
s (towering cumulus) to be formed in greater number near the explosion than
at a distance. In fact, within the shadov of the overhanging cloud such
g; cells should be less frequent due to a decrease in the taoermal energy reach-

ing the surface.

\_

;[.» The general instability of the atmosphsre resulting in towering cumulus

- formation was observed prior to Mike Ehot. After the explosion this
situation 41d not immediately change for the worse but did so gradually as

ﬁthc day. passed in a manner which would have been anticipated in the absence

. of the explosion. The roconm.iua.nco report which is included in the

{ - present document denoting "practically clesr” westher is not consistent
wvith the record of lcocal westher observations for the three hours preceding

Bt snot time. Tuis record indicates 7/10 cumulus vith tops at 1600 feet

_present at 0500, 0600, and 0700, with occeasional lightening in clouds at

X 0500, and 0600 and varisble rein showers at 0600. The surface westher vas

u‘ evidently in a disturbed condition before the shot.

-

v tistributien- seemed to move into the genersl ares several hours after burst
and as ths 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 formatlion to Mike Day there was none of the towering cumulus

feet located hundreds of miles from zero point.
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y‘: There appeared to be no veather changes associated vith King Shot. A W‘*‘—

" development which on Mib Day gave clouds with tops at least at 90,000 P \
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Dr. A. C. Graves

17 July 1953

b, Cloud Observations

The observations reported for Mike Shot heights aud dimension are in
disagreemant with other dats which wnamdiguously indicatef that the bulk of
the cloud ross to approximately 100,000 feet at the top with a segment
attaining the vicinity of 125-130,000 feet. The lateral dimensions continued
to grow to about H £ 45 minutes and atteined a dismeter in the neighborhood
of 200 miles. It is believed that the vaporous undercloud which spread oui
below the upper cloud at an altitude of kO = 45,000 feet obscured the main
cloud fro= the €5“N50 caused them to attribute a lower and incorrect
altitude to the main cloud. ‘There is ample photographic evidance that a
large part of the upper cloud extended well into the stratosphere and that
the plume formed a trivial fraction of the total material so slevated.

The approaci of the whole report iz felt to be based on too few observations
by observers with too little experience. The result has been the creation
. of & theoretical picture and conclusions based on this picture vhich are

-1 not supported by the facte. Perhaps the vorst point at which its conclusion
deviate from the facts is its postulate that little radicective material
should be found at the altitude attainable by the sampling aircraft.
Relatively bigh radiatior intensities were found during the course of the
vhole scmpling period falling from 60 R at E £ 2 hours to 3 R/hr
at E £ 6 bourz by virtue of decay and disperaion. The area over which this
materiel vas spreed had a diameter of approximately 80 miles or about one-
third the diameter of tie ecloud above the sampling altitude. Transmihdd
ligot from both the upper cloud and the cloud at sampling altitude indicated
a relatively uniform and extensive distributior of primary bomb material.
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