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MICIAJJIFIED

On the basisof winis from four Pacificshot days,thatpart of the

variabilityof the computedfall-outintensitypatternsdw to the vari-

abiMty of the wids is investigated.An extremecasefrom Operation

SaxxMone is also considered.The followingtentativeoperationalcon-

clusionsare dmwnt (1) Low levelWMS are quitelikelyto be the

criticalones for casesof rapidmarkedchangesin fall-outIntensities;

furthermore,suchpotentialextremecasesoughtto be recognizable.This

importanceof the lowerwixlsmay influencechoiceof levelfor the weather

reconnaissameflights. (2) Single-pointwind runs,whll.epxwbably

adequatefor mediumrangefall-outcomputations,are inad~uate for ranges

of the orderof the Mwetok-Bikini distaxxe. A map with respectto

the expectedhot line is presented,givinga best estimateof the s-hour

variabilitydue to wixds in fall-outintensity. Such a variability

representsthe errorof a 3-hourpersistenceforecastfzwm the lastwid

run priorto shottime -- thisshouldbe an upperlimitto the actual

forecasterror.

. . ..0 ● e.**

-2-

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



UNCLASSIFIED..
1. Intzmduction

Duringweapontests,weatherforecastsare

An earlyplanningforecastmaybe made 24 or 48

made at variousintervals.

hoursbeforeshot time.

However,it is

throughoutthe

shootdecision

3 hours before

generalpracticethatrepeateddnd meas~ments be made

periodjust precedingthe shot,and the finalshootor no-

is generallymade on the basisof a bslloonreleased2 or

shottime. Thisis the case becauseit takesthe order

of an hour or more for the balloonto go up ani for tlx?resultsto be

transmitted,b=ause SOM time is involvedin makingthe decision,and

becausethe shotis delsyedsomeminimumperiodafterit has been nput

on.flIn fact,then,a forecastof the orderof 3 hourshas been the kq

one -- the om which is usedfor the ultimatedecision. It is of interest

to examinethe reliabilityof suchforecasts. Actually,of course,longer

forecastsare reallyimrolved. The fall-outoccursover a periodof some

hours. Thewindsmust be satisfactoryxmt only at shot the but alsofor

a time thereafter.The effectsof space-tinmvariabilityuponthe fore-

castwill

Redwing.

here.

be incluied,at leastsemiquantitatively,in the forecastsfor

The accuraciesof theselongerrsngeforecastssre not considered

Crowsonlmade a studyof the wind variabilityin the EniwetokISISIXI

area. He used a set of 25 wind runs takenduringa 30-hourperiodof

OperationSamistoneas a basisfor his study. He concernedhimselfp=i-

marilywith the effectof thiswixxivariabilityon suchmattersas aircraft

operations. It is obviouslyof interestto peopleconcernedwith fall-out

forecastingto repeatsuch a study,interpretingthe variabilityof the

wind in termsof the resultingvariabilityof the fall-outpatterns.

.,..,....~~McLASSlFlED -,-*A”.,
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A fixstlook at Crowsonlsdataturnedup an alarmingresult,illustrated

in Fig. 1. In thatfigureat the top, the height-timelatticefor the 1400

Blkifitimewind run is shown;at thebottomis the correspondinglattice

for the wind run made 1 hour later. Thesetwo were chosennot becausethe

discoveredresultwas anticipated;rather,theywere simplythe firsttwo

of a set of threeconsecutivel-hourruns from his data chosenfor a pre-

liminarylook. It will be notedthat due almostentirelyto a shiftin

the windsin the lowerlevels(below13,000to 1~,000feet),the situation

changesfrom one in which the pollutionlies comentrated slonga radial

line from shotpoint,yieldi~ aveq narrow,high intensityfall-out

pattern,to one inwhich the pollutionis spreadout overfairlylarge

areas. W activityfallingin correspondingboxesof the latticesis

the samefor a givendevice;the changesin area and/oroverlappingsof

such lattimboxesduringthe l-hourperiodimplymarkedchangesin the

intensitiesof the depositio~whichwouldhave occurred.

The momentthispotentiallytremendousvariabilityin the fall-out

patternover 1 hourwas discovered,preliminaryqualitativeinvestigation

of Crowson~sdatawas dropped$and an imediate decisionwas made to make

a quantitativeinvestigationof the wind variabilityof fall-outpatterns.

It turnedout, unfortunately,that Sanistonedata in suitablsformwere

not available. In Crowson~spapert~ windsare showngraphicallyad

can be pickedoff from his smallscalefigureonlywith greatdifficulty

and a loss in accuracy. Furthermore,the precisedate is omittedfrom his

article,and it has been impssible to verii’ythe highlyprobablefact

that his investigationwas concernedwith a shotday. Obviously,we are

not interestedin the generalvariabilityof the windsin the Marshall

4-
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(A)

N

Fig. 1 Holographs (heavy solid line) and height-time lattices (light
solid and broken lines) for Marshall Island winds durtig a day
in April: (A) at uOO local time, (B) at 1500 local ttie.
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Islandsareabutsrather,In the variabilitiesduring~shotflweather. Ac-

cordingly,it was decidedto use availablewiti runsfrom shotdays.

In the sectionsbelcw$the resultsof computationsof fall-outpatterns

from suchwind

abilityover a

nms are presented. The intentis to

typical3-hourperiodon a shotd~.

deterndxw the vari-

The assumptionis

that the weatherforecasterscan do as wellor betterin theirforecasting

than a 3-hourpersistenceforecast. Such a forecastfor the last 3 hours

wouldhave an errormeasuredby the wimivariabilitywe shalldiscuss.

Accord@@y, thisvariabilitywill be an upperlimitto the wixxlforecast

error. The resultsare presentedbelowlargelyintenus of standard

deviations.The odds are that tie standarddeviationwill be exceededone

timein threeand will in turnexceedthe ernr two timesin three. Should

decisionsbe desiredon a higherconfidencelevelthantwo out of three,

it is a simplematterto translatetheseresults-- one wes appropriate

multiplyingfactorson the standarddeviations.

One otherquestioncanbe readilystudiedin ternsof the computational

resultsobtained. Thatis the question& the suitabilityof the use of

one-pointwindsfor fall-outforecasting.In Fig. 2, amap of the shotdey

for I&avois shown. This is a map of windsat the 10,000-footlevelpre-

paredat the Oahu ResearchCenter2. It willbe mted that thesewirxlsat

Bikiniand at Eniwetckare radicallydifferentboth in &&ection and speed.

It may verywell be that such spacevariationsof the windsin a givenmap

levelare illusoryfor our purposes. We are interestedin a sort of

weightedwimi throughoutthe atmosphereand it is certainlyprobablethat

suchvertically-meanedwindswill be much simplerin theirspatialvari-

abilitythanwillbe the winds at any particularlevel. Indeed,it may

-6-
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well be that

and forecast

here, It may

euchweightedmean wirxlsthroughl~ers shouldbe the mapped

quantitiesfor fall-outpurposes. More to the pointof issue

well be that suchmaps

over comparativelyshortdistances;

and Eniwetok,some 200 xnilssapart,

h& been implicitlyass-d in most

wouldnot showvery greatvariabilityy

so that theresultsfrem, say,Bi.kini

wouldbe essentiallythe same. This

fall-outwork to date,

out forecastsfor rangesof 200 miles have beenbasedupon

We shalldiscussthis assumption.

Wixxl

shot

2. The Computations

The PacificOperationsdata availableincludedfrom

runs to %$000 feet at 3-hour intervals centeredon

times,with addedruns at 6-hourintervals

hours. Accordingly$this levelhas been chosen

atomic cloudfor which the fall-outpatternhas

in whichfall-

one-pointwinds.

three to five

each of several

for times extendingto ~ 9

as the top of a synthetic

been repeatedlycomputed

ti itsvariabilitydue to tb witi variationsdetermined.This represents

a cloudwhichreachesthroughmost of the troposphere-- a level of 5$,000

feet,being fairlytypicalfor the tropopause.In what follows,although

we may referto thesethingsjfor example,as the IIpatternfor Bravo?!,it

must be emphasizedthatwe here justmean the patternbased uponwinds to

%,000 feet takenon the day of Bravo. This pattern,for a cloudwhich

reachesonly ~, 000 feet$will correspondroughlyto one for an explosion

In the kilotinrange and is clearlymuch clifferentfrom the actualBravo

event;so, too,for the otherpatternsobtained. Thus,in no case is it

validto compareour patternsto the actualfall-outwhich occurred.

For thiswork we are interestedin measuringthat part of the variability

of the fall-outpatternswhichresultfromthe variabilityof the winds.

-8-
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In orderto do this,some fairlyrealisticfall-outmodel is necessary-- it

is not necessarythat thisbe a preciselycorrectone. So long as it is a

good approximationani is used consistently,the variabilityresultingwill

be a reasonablemeasureof thatvariabilitydue to the wids. Becauseof

corwenience$we have usedthe carddeck representingthe IBM 701 electronic

computerprocedurefor gettingthe fall-outused duringOperationTeapot.

This is a littleobsolescentin termsof the latestagreement on aotivity

distributionetc.;however,as has been noted,these slightdeparturesfrom

more recentpracticeare rxh significantfor our purposehere.

For eachchosenwind run, a machineforecastwas made whoseoutput

was fall-outintensityat each pointof an arrsyof pointsat the inter-

sectionsof 15 radial lines spaced8° apart,and a set of parallellims

spaced10 miles apartand orthogonalto the centralOM of tb chosenradii.

As mentionedabove,a bomb cloudwhichreaches~,000 feet correspondsto

one resultingfrom an explosionin the kilotonrange. The fall-outinten-

sitiesof the patternscomputedare to be interpretedroughlyas follows:

One unit correspondsto 13 roentgensat meter level, infinitedose.

Coincidentally,one unit intensityoccurred10 miles out from groundzero

alongthe hot line for the BravoH-hourwinds. For purposesof scalingto

otherweapons$perhapsthis unitmightbe moreconvenient. In any event,

it will certainlybe more convenientto assumea fissionyieldof 5b kt so

that our intensityunitis 10 r infinitedose.

Standarddeviationsof the fall-otiintensitiesfor each of four shots

were computed. We shallcall theseevents1, 2, 3 and h. lhparticular,

event1 was the Bravo shot. Computationsfor two othershotday wimlswere

not completedsincebad initialchoiceswere made for the centralline of

-9-
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the

ray

computationalgrid ad time was not availablefor a recomputation.

The computationsclme involvesa guessat a goodchoicefor the central

of the grid. It happensthat this guesswas rat~r badlymade by the

authorfor severalof the clouds. Inparticularthe eventh fall-out

patterncomputedwas so far off to one sideof the arraythat it was felt

worthwhile to repeattlw computationwith a secoti,more intelligent,

choicefor the centralline

agreementbut were ~mewhat

of the array. The two resultswere in general

different. Thisprovidesameasure of the

differenceswhich ensuesimplybecausethe intensitiesare computedat

differentgrid points. Thatis to say,the differencesare entirely

computationaland not due to wid variabilitiesor q changein model.

The cczuparisonbetweenthe two resultsis shownm Fig. 3. It wiJl be noted

that the standard

deviationsof the

fall-outintensi-

ties for the event

/4shotwere in the

rangeof 0.2 to

0.25 unit and that

the differencesin

the two computa-

tions (withdiffer-

ent centrallines)

were about0.10

unit over aboutone-

AzF’’-’:””’”

\

Fig. 3 A comparisonof the resultsobtainedcom-
putingthe event4 fall-outwith an 07~o
centerlim (dotted)and with a 10~o center
line (dot-dash).

thirdthe area of computation.It m~ be addedthatthe event4 standard

-1o-
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deviationswere,in general,smallerthanthosecanputedfor the othershots.

The differencebetweenthesetwo computatio~for the eventb is a measure

of computational.accuracyof the scheme;this is probablynot perceptually

so greatin general. We can takeO.I.Oas a fair guessat the absolute

computationaluncertainty.

Standarddeviationsof the fall-outintensitieswere estimatedat

eachpointwithinthe first40-milerange

The standarddeviationswere estimatedas

of the squaresof the differencesbetween

for whichdatawere available.

beingthe squarerootof the sums

consecutivefall-outintensity

valuescomputedfor the particulargridpoints. This estjmateof the

standarddeviationforvaluesin sequemes is justifiedby statisticians.

The workwas donewith windsfrom the Eniwetokarea-- the recordsthere

were much more complete-- in everycaseexceptfor the H-hoursituation;

for that casecomputationswere also madewith Bikiniwind data in order

to settlethe questionof the validityof one-pointwind fall-outcom-

putations. The resultsare presentedin the mxt section.

3. Results

The Bravosituationwas

completelyhandled. In Fig.

the fall-outat each of four

the firstworkedwith and was the one most

h are shownthe 0.10 unit intensitylinesfor

times, 3 hoursapart. Thisis a roughpicture

of the sortof variabilityto be expected. Whetherthereis

systematicthereor not is left for the reader to judge. In

thereis, presumablythe forecasterwoulddetectit ad take

We have saidthatthe forecastershoulddo as well or better

persistenceforecasting.We heretakethe blinipersistence

anything

w event,if

it into account.

than simple

forecastas

our limitingone in estimatingforecasterror;hence,this variability

-u.-
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wer 3-hour

periodsshown

in Fig* L is

the sortof

thingwe may

regardas a

limitto the

accuracyof

3-hour fore-

castfall-out

patternsso

far as wind

effectsare

o 10 20
-L--&#

involved.

A nmre Fig. 4 TheO.10-unitlims for the fall-outpatternsat
the indicatedtimes of Bravoday.

.quantitative

pict~e is givenin Fig. 5. For the prepsrationof that figure,fall-out

patternswere computedfor eachof the timesshownin Fig. b and the three

pairsof wirxiruns separatedby 3-hourintervalswere used as the basisof

an estinateof the variabilityof the patternat each gridpoint. The

resultingmap of the standarddeviationsis shownin Fig. ~. On the basis

of the (H+9~ H+3)S (H+3SH-3)s (HS H-6) wind pairsja correspondingmap of

the standarddeviationover 6-hourperiodswas prepsredusingthe Bravo

Eniwetokareawinis. Thisis presentedin Fig. 6.

Both maps of the st-ard deviationof fsll-outintensityhave a

shapetypicalof all thatwere preparedfor thisinvestigation.This shape

-12-
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Fig. 5 Three-hourstandard deviations of the fall-out intensity for the
Bravo winds.
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Fig. 6 Six-hourstandard deviations of fall-out intensity for the
Bravo winds.
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is one which is quitereasonable.It is bi-modsl,them beinga maximum

of variabilityon eithersideof the basicfall-outpattern. Thus,should

the fall-outpatternshifta bit to the mrth, therewouldbe a regionof

maxtiumchangeat the northernedgewheretherehavebeen increases,and

a secondregionof maximunchangeat the southernedgewheretherehave

been decreases. Thereis a generalrelativeminimumof variabilityjust

alongthe hot line of the basicpattern.

Surprisingly enough,the magnittiesof the standarddeviationsof

both the 3-hourad the 6-hourstaniarddeviationswere foundto be about

the same. This was not anticipatedbut will be of use to us below. In

both instances,variabilitiesof the windsresultedin standarddeviations

of the orderof 60 to 70 percentof the fall-outintensityat 10 miles

out on the hot Mne. In termsof our bomb model,this correspondsto 60

ta 70 percentof a 10-r infinitedose (fora ~,000-foot,5d kt fission

fieldcloud). The interpretation,then,is thatwe can assumethe odds are

two to one thatthe 3-hour variabilityand, therefore,the wind forecast

error,will not exceedthis6 to 7 r and that the greatestvariabilities

will occur10 to 20 milesout fromgroundzero and ~ to 10 mileson either

sideof the hot line. More detailedinterpretationsof thesepatterns

(in Figs. ~ and 6) are not warranted,sim e a more reliableestimateof the

standarddeviationof fall-outintensitieswill be givenad discussedin

Fig. 8. That figure,diecussedin the sectionon conclusions,represents

a mean of the 3-hourstandarddeviationscomputedfor all four shots.

Eachwas computedas was the Bravoone, and the resultswere combined

in termsof coincidenceof the minimumbetweenth hi-modalmaxima (that

is to say, in termsof coincidenceof the mean hot lines).

-15-
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In ofierto get at the questionof the reliabilityof the use of a one-

pointwind run for the forecastover greatdistances(say200miles),the

H-hourBikiniand Eniwetokfall-outpatternswere plottedseparatelyfor

each of the fourwind cases. The resultsare shownin Fig. 7. In each

case,the O.10-unitisolineshavebeen drawn,togetherwith isolinesat

multiplesof 0.25 unit. The 0.10 andO.% isolineshave been extended

aroundthe shotpoint. This extensionwas done simplyby eye,therebeing

no data computedcloserthan 10 milesfrom shotpoint. The patternsfor

the Bikiniwinds are in all casesshownas the solidlines;thosefor the

Eniwetokwindsin dl casesare shownas the dottedlines.

It will be seen thatin the caseof the Bravoshot the wind clifference,

mentionedin the discussionof Fig. 2 in Sec. 1, was indeedmt significant

for fall-outpurposes. It tWXM out that the mean winds through%,000

feeton thatday were essentiallythe same so far as the sortof fall-out

patternsto whichthey led for both BikiniAnd Eniwetok. However,in

the case of event2 the generallywide patterndiscoveredon the basis

of the Eniwetokwinds narrowsand, hence,intensifieswhen computed from

the Bikini.winds. This clifferencecouldwell be a significantone. In

the casesof events3 and & the wind patternscomputedare fairlysimilar

in hth sizeand intensitybut are orientedalongsufficientlydifferent

azimuthsas to resultin significanterrorwere one used for the other

location. It seemsobviousthat with threeof the four casesunsatisfactory

(allbut Bravo),the use of one-pointwinds for fall-outestimatesat places

so widelyseparateas Bikiniand Eniwetokis highlyquestionable.

It is true that thispracticehas seeminglyworkedin the past,but

let us considerwhetheror not this is validreasoningfor the future.
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Fig. 7 H-hourfall-outpatternsfor Bikini(solidlines)and Ehiwetok
(dashedlines)winds. Infinitedose linesare drawnfor 0.25 unit
intervals;in addition,the 0.10 line is shown. The 0.10 and 0.50
lineshave been carriedaroundgroundzero.
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Fig. 8 The mean of the s-hour standard deviation of fall-out intensity
for the four eventsconsidered.The intensityunit is 10 r
infinitedose and the distancecirclesare at 10-mileintervals
from groundzerofor a !j0,000-foot,50-ktfission-yielddevice.
See textfor interpretationand scalingto cloudsof other
heightsand fissionyields.

-18-

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



Clearlythe use of one-pointwindsis adequatefor tk protectionof

close-ininstallations$or of personnelon shipboardstandingoff shore●

But for distantpointsit may be questionedwhetherany significanttiprove-

ment overpure chancehas occurred. Rememberthat for some200 years,

Spanishslxipspassedthroughthe areaon the routebetweenthe Isthmus

of Panamaaxrithe Philippinesand all this timefailedto discovermost

of the Gilberts,Marshalls$or Carolimst Anotherillustrationof the

greatexpansesand smallland areasixmrolvedis the factthat a hticane,

no inconsiderableobjec~ can be completelylostbetweenislands(cf.the

Greenhouseexperience).

Perhapsrandomshootinginitiallytowardthe void to the northwill

miss the outlying‘targetsf’as oftenas theyhave beenmissedin the past

(ssynineteentimesout of twenty). Perhapsin futureoperationsalso,

nineteentimesout of twentythe use of one-pointwirrlsfor fall-out

estimateswill be accurateenoughfor safety,but even a ~ percentch~e

of erzmr seemstoo much if thereis a feasibleal.ternative.

be conclusions

The markedshiftin the fall-outsituationduringthe l-hourperiod

illustratedin Fig. 1 from Crowson~sdatarepresentsa sanpleof the sort

of thingthat can happen. We shalllaterdiscussprobabilitiesin terms

of the standarddeviations.This extremecasemust be rememberedsi~e it

shouldnot simplybe a mere matterof wordswhen we say thereis one chance

in three,one in twenty,or what haveyou, of exceedingthe intensitiesthat

we shallplot and discuss. A littlethoughtwill showthat thiskti of

bodilymovingparallelto itselfof the majorpart of a hodographis the

sortof thingwhichcsn leadto the most seriouschangesin fall-out
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intensitiesover a shartperiodof the. However,thereis an encouraging

aspectto this extremesituation. Two pointsshouldbe made.

In the firstplace,the potentialityfor such a situationis somewhat

recognizablein advance. The upperpart of the 1~-hour hodograph,

Fig. l(B),consistsof wirxisslreadymore or less linedup. This,then,can

be broughtinto

atmosphere.On

requirea whole

a Irhotflsituationby changesin only a smallpart of the

the otherhand,a continuallycurvinghodographwould

complexof changes,a prioriless probablesimplybecause

of the multiplicityof ‘justrightn(or is it %rcngn) changesrequiredto

occursimultaneously.Conversely,givena hodographsuch as the narrow

Whottione of Fig.1(A),whichmightbe into an acceptablesectorfor fsll-

out, one wouldbe awarethat a changein a limitedlayerat the bottom

of the atmospherecouldspreadthe activityover a wide area. lhwm either

pointof view, the situationis recognizablead the possibilitiesfor a

radicalchangewill.not have been ignored(thisis not to guaranteethat

the forecastwill.be correct).

In the secoti

the wind thzmugha

in the fall-outis

place,the most likelysituationin which

limitedatmosphericlayerwouldresultk

the sortshownin Fig. 1, i.e.,it is one

relevantchangesoccurin the lower partof the atmosphere.

changes in

great changes

whereinthe

Thus though

littleof the activityis initiallyin theselayers,they becomemost

important for the

and is influenced

It is a fortunate

availablefor the

forecast. Since,afterall, everyparticlefallsthrough,

by the lowerwinds, thisis not an unreasonableresult.

one. Sincemore observational.information is gemrally

lower level weather maps than for the higher ones, the

forecastsfor theselowerlevelsoughtto be the more reliableones.
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Also,thereis an operationalconsequenceto be noted.

It m~ be more suitableto run the reconnaissance-craft at low

and intermediateratherthan at ve~ high (for aircraft) levels,even

though initially the significant actitity is mostly in tkse high levels.

Thiswill pleasethe aircraftmaintenancepeople.

Turningnow fromCrowsonlsdata to the computationsof this report,

a secondoperationalconclusionemerges. From the comparisonsof fall-

out patternscomputedfrom simultaneousBikiniand Eniwetokwinds (Fig.h),

it seemsreasonableto concludethat one skuld mt ignorethe spatial

variationin the windsexistingat the tim of the shotin mskingfore-

castsfor placesas far as 200 miles apart. Probablyem-point winds

may be usedfor closein, say the firstk miles,but for greaterdis-

tances,it wouldbe desirableto tskethe initialspatialvariability

into account. Thismay well requirea greatertime for the preparation

of the forecastdecision. At thispointwe call uponthesurprisingly

similarordersof magnitudeof the 3-hourand 6-hourstandarddeviations

mentionedabovein the discussionof Figs.~ and 6. SiXEe the 3-hour

afi 6-hourperiodsare essetiiallysimilar9if the additional3 hours

wouldenablethe forecastersto use the last availableanalyzedmap and

so to take into accountthe spatialvariability,thism~ well be more

desirablethan to sacrificethis opportunityin orderto gain 3 hours.

Finally,in orderto help peoplein makingdecisionson forecasts

of fall-out$the map shownin Fig. 8 shouldbe of someuse. Thisis an

esttiate of the j-hour standard deviations based upon the shot day winds

for the four events. This figure is to be interpreted as follows: For

a ~ kt fissionyieldcloudreachingto %,000 feet,the standarddeviations
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of the wind over a 3-hourperiodare as shown. For otheryields,the

intensityUnitsji.e.s the labelsof the standarddeviationisolines,are

to be multipliedby the factirY/~, whereY is the actuslfissionyield

in kilotons;for othercloudheightsthe distancemarkings,i.e.,the scale

of the map, changeby the factorH/%, whereH is the cloudheightin 103

feet. This scalinglaw shouldbe appliedcautiouslyto cloudsresulting

fkomvery big devices,sincethesesttiard dwiations due to wifi vari-

abilityhavebeen canputeduponthe basis of one-pointwindfall-out

plots,andwe have alreadyseen thattheseshouldnot be reliablefor

distantfall-out. Further,thereis no assurancethatthe variabi~ty

of the troposphericwimls,heremeasured,is a validmeasurefor the

variabilityof the stratosphericwinds. Thislatterreservationis not

too importanta one, sinceobviouslythe very smallsanpleof situations

examinedis by far a greaterlimitationupon the reliabilityof our

conclustins.It might alsobe rememberedthat a purelycomputational

uncertaintyof -4.1 unit occurs.

With theselimitationsand scalinglawsin miti,we returnto the

interpretationof Fig. 8. The standarddeviationsthereplottedare a

measureof the upperlimitof shot-time-windforecasts,assuming,as we

have,thatthe forecastsare as good or betterthan persistenceforecasts.

Thismeansthatfor a ~-kt, %,000-foot cloud,tie isolinesas plotted

will be exceededby the 3-hourpersistencewind forecssterroraboutone

time in three. If the labelsof the isolinesare doubled(i.e.,if we look

at twicethe standarddeviations)sthen thesenew valueswillbe exceeded

by the >hour persistencewind forecasterroronlyone timein twenty.

It shouldbe emphasizedthattheseconclusionsare with respectto
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the wind errorsonly;theydo not take into accounterrorsdue to faulty

estimatesof meld, or clouddimension,or to failureof all clouds~to

be alike.n A comment or two on these errors,although not within the

essential scope of this note$ may not be amiss. Errors of decision due

to faulty estimates of the fission @eld should not be serious. The

change in the fall-out pattern due to a change in fission yield is a

proportional change in the dose intensities; the possible range ought to

be easily considered during the shot decision briefing. Changes in total

yield lead to changes in cloud geometry; hence, possible effects due to

errorsfrom this source are not so easily considered.However,in

principle,thereis m reasonthe Fall-outPredictionunitcannotprepare

three predictions:One for the most probable,O= for the maximum,and one

for the minimumestimatedyield. Thesewould involvedifferentsetsof

winds● In practice,limitations in number of personnel msy make such a

full presentation unfeasible. Errors due to failures of all clouds

Wto be amen, i.e.$ to satisfy the basic premise upon which fall-out

forecasting is based,cannotnow be prevented.At best,~ such errors

occurin any significantsense,we can onlyhopeto learnto uderstami

why cloudsdifferad thento treatonly eachof the variouscategoriesas

~beingalike.ll
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