
1, The method of calculating local fall-out, as described here, is the ha&r 

outgrowth of a more aoqlex x&hod that had beep 

eacounting for the BRAVO fall-out pattern in the 

area. As the t&a oS the la&, ehot (on En~wetok 

of forecasting looal fall-out became mm acute. 

to take acwunt of the Initial site and shape of the cloud, it seemed that it 
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Atoll) approached, tI& problem 
-\ 

Since the wthod &tmpted 

should he suitable for local forecasting. With the aid of Dr. @&en Felt, 

the method was &zpliiied to the extent that an atoll pattern oould be 

estimated within about an hour;the sia@Uied nethod was teated aga'sst the 

Bikini patterns produced by RORXO, UNION and TAHKEE and Sound &eSactory, 

and the method was used in forecasting for NECTAR. 

2. The following description covers the simplliied method only. The we 

complex method &-rants Surther stu& &ich will be reported elsewhere. 

3. Assumptions: 

(a) The initial cloud (after rise 5~ ~actfcally uompleted) is divided 

Into horizontal slices, each of 10,000 St depth, with oenters at 10,000, 

20,000,---- 70,000 St altitude, tiththe aentral aoncentratioa (radio- 

activity per unit volume) independent of altitude. 

(b) In each layer all of the activity llea in a horizontal pti thru 

the 

law 

center. 

(c) In each layer, the concentration falls off laterally recording to the 

of normal distribution of error8 

o (r) i co l 
4 
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where Co is the initial aentral concentration, r Zs distanoe from center, and 

7 



00 is the initial spread parameter (analogous to 

altitudes XI,000 thru 40,000 ft, ~0 m 1.9 mllesi 

standard d&&Son)'. For 

!5O,OOothru 7o,oooft,: 

(d) Thrum& the uhole cloud, all radioactive particles are of the aam 
_ . 

size, end fall at 50,000 it per hour. 
i. 

(et) In each layer, the central particle falls, tithout dlff'ueioa, a6 

directed by the winds, while 0the.r particles diffuse horisontally away fmn 
- 

the center equally In all directlom so that, when t?m layer arrives on the 

surface, the distribution about the canter in given by 

~erepdk3+3, q e r/so, S 1 total horizontal distance travelled lqy the 
so 

central particle, so m 5.2 6,. (The last qutiity may be plctured.as tha 

horieontaldistance back to a fiat+tioua paint sourae of the aloud lqw). 

(f) The dose rate at any pint is proportional k, the mm of the cm- 

centrations from all of ths layers as e&mated from the preceding ion&~. 

b. Apart fm the assumption of a sAnglo partiale rise this fomzlatioa hrs 

a number of_ other obvious defeats, e.g. 

a. The sum of the quantities CO+,~ should be wide pmport~cmal to the 

total radioactive yield of the%tmkw In putioe, the final s6timater 

were ad&sted somewhat on l ouount of apeded yield. This, in &feat, 

allowed for the Mluence on Co, but not on a~. 

b, The m&&&ion of S au totalhoricontal distanas Is 

Snl~cal foreaastingwbem the atco3ldlmensiccm are n& mmh greaterthra 

the height of the cloud. 

rather unsati8factory 

Also, there ua8 no time to find out whether bettor results o&d be obtatied W 
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choice of oom other rate of fall for the particles, Prom the test of the hlethod 

against the Bikini patterns, it uaa olear that it vats good cncq$ for tpe 

pur;>ose at hknd. Itappearedthat differeneesbetween forecmt and&tual 

witis would bt~lik~ly to p&uce rmoh larger errors than those 3n!m&t in the 
. 

ass@ionn. :, 

5. In appUcation, the r&hod is nut as tedious as aA&t appear. The standard 

hodograph plot, giving the location of central part3cles f'alUng at 5,&O ft 

per hour, is prevtd for the briefing as a 

superimposed on a ten timas Ragnified at41 

hour fall rate assumed ia the method. With 

sattar of ecnirsa. It can be 
. 

map, alltMng for the 50,OOG ct per 

a ruler of corresponding scale, 

the distarces S, along the zig-sag path to each of the height points on the 

hodograph can be quickly tisured or this 08x1 be done by wtIon of uhodograph8 

winds if these me lore readily accesssible. Wmriss, the distan:es frwn the 

altitude points on the hodograph to points of fall-out interest uan be quiokl~ 

measured b3t.h the ruler, givIn,g the values of r, Knowing S and r, one can casw 

compute 

Fig. 1) 

luuat be 

rapidly 

Pati Q. With the aid of a famiQ of ourves of 1 O- ( 
q 

2 
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for sevm~l values of p0 one can rapidly interpolate the values that 

added up at any location. The exponential factor bps off rerg 

with q, and after worktrg uut a few uasss, one can tall, froar an 

inspeotioa of the hodograph-cn-atoll plot, so- of the altitude pint6 that 

be neglected in the ccmputation. I 

aan 

6. Fig, 2 end Table 1 il.lustr&es the application of the method to NECTAR shot, 

using the tinds obasrved at shot tins. The points on Fig. 2 marked 10, 20, SO, 

are the 10,000 it, 20,ooO it, - - - altitude points on the hodograph for partlolecl 

falling 50,ooo ft per hour. A partiole starting, for emaqlr, at 30,OOO f’t 

l bova ground sero, and falling under the fnflumce of Linda but aat diffusion, 

' would land at the point marked 30. 

' ‘COPIED/D~ 
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travelled, is eBtirnated by aming the ~letances'between the successive 

from ground sero to point 30. In calaulating q in Table 3, mxm vnluea 

om!tted as beyond the range of Fig. 1. Wore valuea @re dropped, as too 
* 

points 

are 

umallta 

bother with, 5n entering the quantities 1 ,- 
H 

cc. ti iyml totals ~IW t,bo 

. -3 * 

uurfaaa aonaent~atione that &uld be produced if the Initial awatral oonaentrvtionr 

(co) uer6 all lmlty. When the method was triad out mYANKEB,lt ua8 foundtht 
. . 

if the resultant m&e ‘aonaentratlons were miltiplied by l.00, they &pm 

reasonably weti with the dose rate, in roentgena psr hour, masured ona day 
. . 

after the shot. TM8 faator was used In msking up Table 2, and It appmre to 

givefairlygood resulta ~rB~~,RD)IIEX),aad~IO#also,a~thoup;h therels sane 

tendcnayto wer-estCnatb the lousr dose ratslr at the larger diutana68. IB 

Table 1, however, it is aleuw that the agreekent is about as good as fn Table 2 

without multiply3nt: & a faator of 100. Theykld of PECTAR was less than that 

of the shots in Table 2, but not bg a factor of lm. At the present tixm the 

only explanation that aan be offend for this disarqxmy Is tha heavy &II that 

occurredonNEZTARday. 

7. There ia good reazmn 

mre complex mthod will 

For thisremon,there 5s 

the nethod at this t&s. 

. 

to antiaipate that the aumsnt detailed utudy of the 

field a better aiq9ified tech&quo than the abors. 

lfttls justification for 8 ame 6laborat6 iceport on 
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