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} 3. Weather Systematics:

a. Tha discussion of the three classes of weather situations which
occur in the Marshall Island area is the most definitive which has
been seen on the subject. From a weteorologists point of wiew his

most challenging problem would apparently be to foresee the trensition
say from the standard trade conditions to either of the other types

or back to the trades in terms of rate of development, positiom a&nd
enauing weather sequences and to relate these to what he should kmov
about the operational requirements of the test experiments. Judging
by the number of times the ares westher was predicted incorrectly (shot
or no shot), one vonders whether the authors understood the systematics
of these situations at the time as well as they do nov.
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b. By the brevity of its msmntion, the report appesrs to underestimate

the importance of being able to predict accurately the transient effects

of the so-called "Easterly Wave" upon the standard trede situatiom. It
8lso does not mention at all any of the consequences of & possible éiurnal
variation of the weather which, under conditions of atmospheric imstadility,
might cause (shot or mo shot) an unfavorable deterioration in the ares
weather after early morning. Such a deterioration might be characterized
by the growth in mmber and height of convection cells as the energy input
to the earth increases with the sun's approach to the Zenith,

¢. The report properly points out in terms of the weathsr systematics
deacribed that mutuslly exclusive conditions could be reguired and could
be satisfied only with & lov frequency probability. If the examples used
vere chogsen from the suthor's experience, it would appear that the time
to bhave demonstrated this imccwpatibility wes sufficiently in advance of
an operation for the pruoper evaluation and change in planning to be made.
For example, although Scuth or Scuth-easterly winds from the surface to
high altitudes might be the most desirable from the standpoint of avoiding
. hazardous fall-out copditions, the fall-out phenomonology of large yield
veapons appear to de so different from 100 KT tower shots that it might de
vorthvhile to attempt to reconcile the fall-eut hazard with normal trade
conditions, Pinzlly, since some test operations continue for many hours
after zero time, it would appear that & most important meteorological re-
gquirement would be & reliable prediction of the sequence of area weather
changes for at least an eighi-hour peried, a requirement which does not
appear to be incompatible with anything but the skill of the forecaster.
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Cloud Rise Dynacics:

a. In their discussion of vortex ring formaition, clcud cap, &and
possible spiral structure in the stewm; the authors heve iznored an
excellent analysis of the subgect by V. ¥W. Kellogg ir the GREENHQUSE
Report, Annex 4.1B. The presert discusaion of the toroidal circulatior

- initially established in the hot gasez from ar airburst in Revada

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

is observed to happen if the height ie scaled to the yield properly.

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

cloud approachzd altitude stability and T became equal to T and T .
Provided there werc no negative accelerations acting upon the cloud
masses, ithe statement about the attainrment of a maximum vertical

velocity at the moment of cloud stabilization would be credible. The
autlors have ignored, however, the deceleration of rotational velocity
which must occur to conserve momentum as the torus rises &nd expands

in radiug by adiatatic expansion and the entrainment of ambient air.

The latter factor nmust overwhelm any integrated acceleration effects

due to temperature Qifference because the cloudz even from "isolatea”

elr bursts with initially well-ectablished toroidal circulations are in
fact observed to decrease in rotational velocity as they approack altitude
stabllity and do not exhibit the "plume" phencmonen held to be & consecquernce
of the present theory.

b. In contrast to airbursts, the early stages of a tower or surface
burst are ohgerved to have a very turbulent structure. Only after a
considerahle time in the course of cloud riss is & general toroid-like
structure established., It does not seerm admissable to &apply & theory

which fits the boundary cornditions of an airburet to an entirely differc::
set of boundary conditions, At the height at which the general toroid-
like circulation becomes established the accelerations ceusing it, as

given by the theory, must be smell since © io approacking T and T
rap;ﬁig. % secenrs likely that other forces, such as "drag" apnd differeniial
1ift forces, -nduce a general circulaticon which is superimposed upon tie
evidanily higkl- turbulent interior circunletion of the rising ball (aeu ;;b
phntos). Such forc»s, of course, would die out as the clou altitude
stability with decreasing velocity, the horizontal components of the rote-
tional ani turbulent moticn remaining to account for the lateral spread
of neteria .

¢. The theoretical picture used by the author to account for the “plume
does not f£it the observed facts., ALccordirg to this picture and the state-
meute made, the "plume”™ ousht tc be symetrical and rise from the center
of <he main cloud mass., In the one phoio shown, it appears narrow in
dimernsion und roughly in the center, In other phoios taken from differcni
azimuthe, nowever, it 1s not in the co tex noy dacs It bave symmetrical
cimensionu. Iv ponce of thesw photos dJowy i1 wubinit eny evidence of &
streanline structure which would appear +3r,. 2qnired vy the theory pra-
sented. Its apaea*ance in all cases i3 rather that of a portion the main
cinud which bas simply continusd 4o riss veexnss o a Aifference botimen
Ihe Loerrarstvrs ant that of itr envi ”OQE'T“, & sums phenomencs « 1L
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.40 sccount .for the continied rise of & partion of the cloud on the
g that it represents én intermsl $ail which has mot cooled as Pspidly
the rest of cloud, eithay Becate it has not entruined air &t the same
“Muat-rmwmmummehmmulmumm

§ the rest or had a higher heat hpleity" “This viev is tonsistent with the
fact that no major subsidence $§ obseryed 1in ‘chses vhere plumes are formed.

On the other hand, ‘& plume formed according to the mechanism of this report

mt subaide, assuming that a high vertical velocity with sero wpvard

wullntion donexiﬁtnthc Lentar 6rmuounttthomtof1t-

- gertical stebiliration. Alr carried plofrt in this way will undergo s -

‘nhtiu to the external atmosphere incresses. VWhen upvard motion ceases,
g.t v;ll lublidl until its mn.ty attains nquilﬂvriu vith the’ ct-osphnrc. .
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,T:rm th- \)unly 1 Q’etl of uhock-nvo passage throngh nom

¢ layers rrocta o2 lonising rediaticn on uu-ly-nwnted
,-oinmu-u‘obmd Fevads far Back as Tumbler-Snapper, a large
Mdmnnotmuronmmuoruum“ obnmtiontoindnu
J. 3 tern mtmtic changas in the wea ‘It ‘15 possidle that local or
2 m.m convejtion might occwr within a hrp mass of airborne material
" due to increased mbsorption of thermal energy from sunlight. There would
tppur to be no reason, however, for a larger nmumber of convection cells
(tmring cumulus) to be formed in greater number near the explosion than

" at & distance. In fact, within the shadow of the overhanging cloud such
cells should be less frequent due to & decrease in the taermal energy reach-
. ding the surface. _

-The general ingtability of the aholphan resulting in towering cumulus
" formation was observed prior to Mike Shot. After the explosion this
situation did not immedistely change for the worse but 4id so gradually as

('ﬁ»the day pessed in a manner vhich would have been anticipated in the absence

of &he explosion. The rcconmuuncc nport which is included in the
;present document denoting "practically clear” westher is not consistent
with the record of local westher ocbservations for the three hours preceding
"shot ‘time. This record indicates 7/10 cumulus vith tops at 1600 feet

. present at 0500, 0600, and 0700, with occasionsl lightening in clouds at
0500, and 0600 and vu'ublo rein showers at 0600. The surface weather was
evidently in a disturbed condition before the shot.

- There appeared to be no veather changes associated vith King Shot. A WW

. @istributien- seemed to move into the general area several hours after burst

. -and as the sun became higher cumulus convection cells grewv over a wide area.
" In spite of the report's statement that conditions were superior for

< convection cell formation to Mike Day there was none of the towering cumulus
" development vhich on Miffe Day gave clouds vith tops at least at 90,000

- feet located hundreds of miles from zero point.
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Dr. A. C. Graves k- 17 July 1953

b. Cloud Observations

The observetions reported for Mike Bhot heights aund dimansion are in
disagreemant with other data which unambiguously indicatef that the bulk of
the cloud rose to approximately 100,000 feet at the top with s segment
attaining the vicindty of 125-130,000 feet. The lateral dimensions continued
to grov to sbout H £ 5 minutes and attained a diameter in the neighborhood
of 200 miles. It is believed that the vaporous undercloud which spread out
below the upper ,clouéd at an altitude of 40 = k5,000 feet cbscured the main
cloud from the'ggggis dnd caused thex to attribute a lower and incorrect
altitude to the main cloud. There is ample photographic evidence that a
large pert of the upper cloud extended well into the stratosphere and that
the plume formed a trivial fraction of the total material so elevated.

The approaci of the whole report is felt tc 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 which are

not supported by the facts. Perhaps the vorst point at which its conclusion
deviate from the facts is its postulate that little radicactive material
should be found at the altitude attainable by the sampling aircraft.
Relatively high radiatior intensities were found during the course of the
whole goupling period falling from 600 R at H £ 2 hours to 3 R/hr

at £ £ € bourz by virtue of decay and dispersion. The area over which this
materiel was opreed had o dimmeter of approximately 80 miles or about one-
third the diameter of tie eloud sbove the gampling altitude. Transmidéd
light from both the upper cloud and the cloud at ssmpling altitude indicated
& relatively uniform end extensive distributior of primary bomb material.
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