
1. The nmthodof calculatinglcMnlfall-out, us

outgrouthOf a more oomplexmethodthat had been

aocountlng for the BRAVOfall-outpatternIn the

area. As the tbte of the last shot (on Enlwetok

of forecasting100al fall+mt bacamemor8 acute.

to take accountof the Initialei%eand shapeof

410592

describedhere,Is the hast~

unexpectedly succeeafulill

Alingnac-Rongelap-Ronger&

Atoll)approached,the problem

slme the wdhod ●ttempted

the cloud,it seemedthat It

Ehouldbe suitablefor localforec~sting.With the aid of Dr. GaelenFelt,

the method was simplifiedto the extenttbt an atoll patternoQuldbe -

estirmted tithlnabout an hour,the simplifiedmethodwas testedaga’astthe

BlkM patterna producedby ROM30, UNION&d YAHKE.E

and the methodwas used in foreoaatingfor NECTAR.

2. The followingdescriptioncovers the ofmplified

complexmethalwarrantsfurtherstudywhichwill be

3, Assumpti0n6:

and found ;at f sfactoryDw

r!wthcd only. The mw e

reportedelsewhere~

(a) The initialcloud (afterrise is practicallycompleted)is ditided

intohorizont&lslices,each of 10,000ft depth,with centers at 10,000,

20,000,---- 70,000ft altitude,withthe uentralconcentration(radio-

activity pr unit volume)independentOf ●ltitudeo

(b) In each layer

the center.

a12 of the activitylies In ● horizontal planeQIrta

(c) In‘eachlayer,the concentrationfalle off latera~ accordingto th

law of normaldistributionof ●rrors

-#a(r) =COo ;2

whereCo is the initialoentralconcmtratlon,r ls diatanoefrom center,
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k is the initialBpread~rameter (analogousb standarddeviation). For

dtitdtXI lo,~ thru @J~ ft, ao = 109 dbai ~g~ t~ 7°Jm fi9

% n 5.8 ties.

(d) Thruoutthe whole cloud,all radioactiveparticlesare of the e-
●

size,cnd fall at 50,,000ft per hour.

(e) In each layer, the centralparticlefalls, ~th~t ~ffi5i~0 ~s

directedby the winds,while otherprticlee diffueehorizontallyaway fIWZ

the centerequallyin all directiorfiISOthat,when the layer arriveson the

surface,the distributionaboutthe centeris given~

where p~%+S, q~r/ao, S _
S9

central particle, SO . 5.2 8..

total horizontaldistanoe

(Thelast quantity may be

P

travelbd & the

picturedas tho

horizontaldietance back to a fictitiouapointeouraeof the aloud lnyer).

(f) The doee rate at any point b proportioml to the mm of the con-

centrationsfrom all of the layersaa estimatedfromthe precedingfomuh.

4. Apartfran the asmmption of a elnglepartiolesise this fonmilntionk8

a numberof other obwlousdcfeots~ ●g_

a. The mm of the quemtlties-2 should be =de proportionalto the

totalradioactiveyield of the%. ” In ~actioe, ths final estimtes

were ‘ndju.stedsomuhat on acaount of exp@d floM. Th~8s fi •ff~ts

allowedfor the fnfluenceon CO, but not on *.

b. TFm eeti=ationof S as total horizont-dl distanoela ratheruneatisfacto~

h local forecasting &r. the atoll dlmensims are not muoh greatert-

the height of the cloud.

Aleo,thereuas M tlzneto find out whetherbetterresultsodd be obhti~ b7
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choice of some other rate of fall for the pwticles~ From the teet of the nnthod

againstthe Bikinipatterns,it uaa olearthat it was good eno@ for t~a

purpose at bend. It a~sared that di.ffererxeabetweenforeaiut end &ud

wide wouldbe likely to jxduce muoh larger errors than those inherent in tb

5. In application,the methcdis not as tedious M right appear. The da~~

hodograph plot, glvhg the Iooation of central partfclcs falllng at 5,6W ft

per hour,is

sups rimposed

prepred for the brleflngas e snttarof muse. It can b

on a ten tireswqyified atoll map, allo%5ng for the 50,00G ft pr

hour fallrate assumedin the method. With a milerof corrc6pondingaoale~

the distancesS, along the zig-sag path to each of the heightpointson the

hodographcan be quickly measured or this em be done by enmation of ‘hodographa

winds if

tititude

measured

these are more remif4accessible; Mkcmc!se, the CUstaMes from t~p
1

pointson the hodograph to pofnta of fall-outinterestean be quiuU

%ith the ruler,glvlngthe valuesof r. KnouingS and r, one can ea8*

1 *-( 2
compute p and q. with the ~d Of a ftily Of curve8 of

?
vs q (see

F ‘p

Fig.1) for sev~l valuesof p, one can rapidly interpolatethe valuesthat

mmt be addedup at any location. The exponential

rapidlywithq~ end after wtig out ● few uasesO

inspection of the hodograph-on-atollplot, eom of

be neglectedin the aomptatlon.

6. rig.2 and Table 1 Illustratesthe appl.lostion

usingthe vindsobservedat ohot time. The points

factorbps off ve~

one can tell, frum an

the altltuda polnta that aan

of the methodto ?03HARshotD

on Fig. 2 marked MS 20E 300

are the 10,000ft, 20,000ftO - - - alt~tudepints on the hodographfor prtiolee

falllng50,000ft per ham. A

abova groundzom, and fal13ng

‘ would land at the point rrArked

; COPJED)D(lg
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~rtiole starting, for example,at 30,~ n

underthe influmce of uinds but not dlffunion,

30. The value of S, the horizontal diets-nom

4
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travelled,fS estimated by ~um!n~ the dietances between the successive points

from grmntisero to point30. In cdouhting q in Table 1, scm values are

om3tted as beyond the range Of Fig. 1.

botherulth, in enteringthe quantities

More valueeare dropped,as too smallb

1 ●-
8

2. ThQ final totalsa& th.

7P

surfaceeonoerrtrationsthat wouldbe producedM the initialcentraloonoentrationo

(Co)trereall unity. Uban the methaiwas tried mt cm YANKEE,it was found tht

if the resultantsurfaceuoneentratlonsweremltiplied by MO, they agree

reasonablywell with the dose rate,in mentgeno per how, xaamred OIM day

after the shot. This faotorwas used in makingup Table 2, and it appearsto

give fairlygood results farBRAVO, RO~, and UNION also, althoughthere is =s

tendenoyto over-e8thate the lowerdoee rateoat the larger dietaMe8. U

Table1, hcn=ver, it is olearthat tha ag&ment i8 abouta~ good as in Tab~e 2 Q

withoutmultiplying by a faotorof MO. The yield of NECTARwas lees than that

of the shots in Table 2, but not by a factorof 100. At the presenttlrzatho

onlyexplanationthat can be offeredfor this discrepancy1s tho heavy rain that

occurredon NE3TAR day.

7. There is good ~aeon b antiolpate that the oment detailedetudyof the

more co=plex =thod will field a

For this reascm, there is little

the methodat this time.

bettersimpMfied technZquothan the above.

justificationfor ● 5ore elaboratereporton
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