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ANALYSLE OF THE AGCURACY OF FALL-CUT FORECASTS AND PLOZS USED
AT THE NIVADL FROTDG GO

mummmw.mmmrmm,wvm
forecasts, based on the 24 hour wind foresast, were {asvwed for sash shed
and presemted st the heiefings. In addition, fall-owd wre: prepered
from the Cemtrol Toint. wiml sewtings st approxiastaly 2 bour imkarwals
during the period from X nitws 4 hows to ¥ plwe A heww. This study

mmuumumaummdmnn-
Aoutromuuuﬂm

The firet step was o .Mmocmmx-ouuu.
o8 the basis of Lhe I assungh ions;

8. BEach partisle falls at 2 constant {but nok the same) rate of
2Peed, -

© b, Fall-out takes yplase o a level plane (5000' wsl was generally
uped )

:  e. The analysed wind flelds are valid threugh & pﬂnd axterding
zm thres lours defore te thres hours after symiphiis tim

d. Bash censtart lave)l analysis ia valid throwgh a layer extending

feut abova and below the smalysis level (or 1000 feet aash way if

foot wiad lavels are analyeed), vith the gredient wind being valld
lm 7500 fesd to the eurfage.

m.aumuuummmhm uudhmrh;tht
m’n-mt forecasts (or plets), with the am m A of %" and °4%, in
ch amalysed wind fislds were substibubed fo Mlh:ﬂt“tlto
;gormamp).mmmmmuw& mogt of Lhs ewrer
due te Vhe inscsuresises of the wind furesast (Lhis foresast error is
alzoet eertainly the majsr errer), Wb oot the error dw te the
‘of & consband fall rats, a lsvel eurfass; ad quavi~emm-~

staney c‘ Ahs wind fiald,

Onte the wind flald analysis was sompleted, the pethe of partislss
starting from various heights, and with fall timms of 3, 6, and 9
hours were susputed. The termimal tiong of tihmse trejesteries vere
than c.mpared te¢ the temminal po as for the ssme puints ef arigenm
and fall times a2 givem %y the fa)l-cut ferecasts (or plots).

chdd d

mrmlhafbm»—rlnsmmtd!unhmxmdtn
srror analyses, The first ef these errors is the bearing errer
defined as the ammouzumwmuatum&u

1.
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Bero to the analysed Lerzinatiun point fe.l outside tis all-out sector
as wotabl {3hed »~ trne forecr.st  r pilt
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The seconc error s the abscluto errer, uelinsa as Lie ulstaice in
statule wiles otween the Lermiiatior roviuts establisiied frcm post aralysis
and from t e furecast,

JArly in the analysis it hecams apparer . Lot the 3, & and 9 hour absolute
errcrs were d.ireclly mroportix:al Lo .s time, =hile the bearing erro:s
were arerall s .nulependent of time, ’‘or L'is reason, Lhe errar val .es
given in tle tabies that follow ware wmndled ss indicated:

a. Bearing errors - Valuas for , 5, and 9 nowrs considered 1 a
cure-on greup with no distimotion ue to Lime,

b, Absolute errors - & ‘our vaiues were divided by 2, 9 hour
values were uivided by 3, ihese adiuste. va.ues beling groupsd with Lie
3 hwour valuses.,

The cata were broken down into high level (above 20,00C!') and low level
(20,000 and down,; fall-cut. This had Lhe advantage of separating *'e
fall-cut frm L e cloud proper {'igh level fall-cut) and t e fallecut
from the stem {low level falleout ), sxsept in those cases in which tiwe
eloud 414 rot reash 200,00', Tiere were four such cases in the fouwrteen
stucied, girving a total of 28 low ievel anc 20 high levnl trejectories
ccaputed for easch time interval, since two .nitial altitudes were uwsad
in sach 2ign ievel ana low level region, Since the sample sire was ¢
very large (82 low level, 36 high .eve. cbtalned by lumping 3, & and 9
seur fMlgures) there were no 9 hour values frnr Tumbler="namper ¥V and o
9 Lour high level valuss for Buster !¢ because of igh wind speeds;,
t..w statistice rresented are Lhe madiar and t'w third quartile wvaluss
{i.e, values which are greater than _U: and 75% of the walues rws:coliveiy.)
Table I, fellowing, givee those vaiuer for all tho cagses grouped to-
gether,

Tanle o
Hedian a~u Third (uarilas Srror Values for All Caases
Low ‘mwel High Lewel
focrecast Plot Porecast Flot

Bsaring drror Med lan o 5o 120 50
3rd 2, 36° 180 169 140
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Mhite ‘ 11 ¥arch 1953
iow Level High Level
Torecast Plot Porecast [ lot
Absol te Lrror Peidian 24, 23 31 21
cpLatute Tiaes Iei Lub i 13 “7 30
Y@k 19 A0 e id 31 76 R4

The nearn Listuices Listed al Le bobttow o[ the table are L'e mear 3our

trave. Listarces computed It Loa Fali-ont foregauts or piotz, an

are ocaude. as 3 basia for gl g v e monibude of Lhe abmoiute errors,
1% 2an be seen fron 4w tabie L oal L o2 “iga Levoel fail-al 19 nore

3¢ Jately forecast w.az Lhe oW oYe. Jade=cut, Th.s diflerence .8
vesl. ralcates f ¢ Lie hearing ncorura 3y tte 3rd quartils walieg, »hich
. ?C““‘G' augber f Largs errwrs wo Ll level fullecut. sl btre
bm&& errore, conparison with » e wusan 3 hour distances phows (oot al
i.h lovels mm. the Srd Quart . .e vali:es are aprreciably less t an

rean iistances, wroreas -lie _ow .sve. veliues approxisate the uean
digtance [ gures. xver nore sbriking Lhan the hlgh and low level
differences {3 "he much Jreater accuracy «f the falle-out plots aa
gompared ‘o vie fall-out forecasta. Tle Lwdian bearing errur valies

Jor t e fail-out nlote ure sspecially striking in view ¢f the fagt that
tre :ean fali-cut sealLur suwead for “..e pluts i3 260, wiile the uean

s reas Jron aralyveis i 379, Thus, even if the axes of the sectors
zspincided, the greater width of the aralysed seators would resull 101 a
cean vearrg error of approximately £.59. {Pur the forucasts the nean
sector suread is 49, leading Lo & mean bearing error o 4.5°).

Thug {t can be sesn that the fall-~cut plots ace generally quita accurats,
esTec, s.ly with respect 10 e bearing srrors,

Graphica.iy, he bearing error ms; be pictured as & palr . sectors
iring to elither siie of the foreoast fall-cut secteor, while the abeolute
errcr oan be rieturcd as a eirvle abct the termination point of the
resiltart veotor. Plgures 1 ' ru 4 stiaci &t show the errors from

Table I 80 .aic .ut.

Afler ihe genera. analysis " au besn ucmpquec, L was declied to braak
down e data .n Lwo ariteris. FPicet, '-e Jats wers separated «n the
ca.is of the tyre of shot (l.e., ¢ mr .r air) and aucwx:uy, tie cagritude
~f Ll'e Wind speed was useu as .le criteri® of civisicn, 7T:oe choice

of treoe rarticu.ar ¢ lteria wes v B t.ui basis. Firet, * ase repie-
seited cofinite naszard diflaerences, ~ e ~-e hand bacauss «f the much
greater fallwcut w.th tower uh.te and 5 v e cther hard because uf

e rrebabllity of cavieg e taxiwum Calleont Lovely cutside the

oS8 ares Ln Riz wind attall o, s rd, ooare wng  ealon, Zabed s
2lcally, to he.lova tiat L @re wi Ll e w defliite dix’f&" e, UIU
acre sLringe:t wond reQird.ail v o.ore god JLr Looor thots, whien

frrlicitly foeiudeu o onfldance Jagtor, 3iice o Lower ot wo ld rul

be scred.iec misss t o Tcracast was c.aslcered W tave a . igh proiabllivy
of verifying. imilarly, wesiber situsticns which reduce nigh wind
spasds genersally .erxii tove acgurete w.nd dirseticn forecasts t .an o
those produc.ag iLott wind speeds. Te criteria ised tc choose helwesn
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At L o LR e wag L s Lt f s e Oorecast threa bour
rﬂmltm vnctm“. I¢ t»in wocor «aa s#raater “han LU m e for low 1
fallecut 5r 7¢ milges 7or 74,1 “eve, Y l-out, e wirnd sneeds wers
conalders ! st~ g,
Tablea I and T1I following give tre error distribitlion ac ording Lo
‘.', 630 hreakoowna, Tle @& . Cour v o0Lo L L%t a8 Lasve Lesn inclufed
in tre abywwl e mprpor tabulat o oo L SR atasiacn,
Tyl
ML - ot Pormogat e T owe Yty var3us Al s e}
low Leval lgh lavel
Bear.ng Seror ower air Towsr Alr
m4ian RO TR0 120 piis
Foracast 14t 22° 58% 4 330
“gdian 4° 62 11° 3°
Plo ird ot w20 e "0
ibacl te rrop ’
“od lan 0 a Hd a3
Torwcast Ard ot I 52 5 L8
ean listance 138, 52)  {ok;  (34)
Fedian 20 25 27 22
Tlot ot 26 a5 36 20
#ear "istange (59)  45) (o) (73,
Tabis 11T
Fall-out “orecas. Irrors Jor troag Ll versus [Aght wWiod lots
Low Leval Qizh Leval
Rearing Frror g wind  Light Aind "igh \'uAd wdght Hind
A game ¢ ) 'i(
f"" . Q'«Lln sty _—
crecast e it 0 »2° 330 >2°
Lot ¥edi an © 18° et w2
rio It oGut, " u3° 4 18°
Absolute Arror
Median 7 Ry 3 3
Forecast i ot W ik >3 40
1 Me.n .istanco " .y 132) (53)
Plet ved ian 2 EY 2% 19
3. «glﬁ,. " ‘-15 36 "5
iean l.stance * 7y 130 (W?)
isea h’“ﬂ 3

gm
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Low .9Ves bearing errurs [or Lower 3 .ts are mackediy ess than fur Rir
rops, sap-cla il n t e “orecasis. " e i level breakdown shows o
auch distinetian, with the cir ‘rop actun.l:; boi-g mere accurate in the
piots, umiséca, , DO tower 3Ncha WMve azaller absolute errors at low
levsl, hut the Lgn lewsl absclite errors are sprroximmtely Lhe same for
wrth Lyas o snctels T i jack £ orlrt actlion Lu o sven rore pranounced
1 L e abiul e amo s sre OB WAL Co® cean toree nour distancs fur
sast L ruul

Cosideriig L.or o»inia gueed bresscown, b it aprarent Lhat tne bekiring
errers are _uch ssgs 1o e case uf strong winds., At {irst clance, the
sbsol.te srrors appear Lo fawr L8 Ly t wand situation, This is a
natursl reswity of tie .dvisicn, for by selecting unly those cases which
have repll Luvenent, w8 are J.surl.g st the sagnitude cof the absclute
Qrrors are & saximmm, In coiparison o tle rean tiues hour distances
{l.€4, yercertagowise;, rowever, .l .s ap 4rsnt L at the absclute srrore in
Ve otr o wiisl caBes slow A more favoraris situatica tharn da the absolute
errurs ior tre Light wind case, Pigu'e 5 iliustretes this gravhically,

b,y atuwing trs ~espective meclay. ~beso.ute srrors clotted on tre fall-out
Glagruis wreed b Lie Cean J 0w vyerlors,

L., “hise inoowhich & meodmwm of debris is nresent ard those in which high
8wl it 3ArTy t.e Gebris beyoud tre ranse area before tre salcr fall-
LLovcsurs, e greereml BCGuUMACcy L sttainad,

The Lwo anelyses ‘usi shown indicats 1nat s Lhe wost oritical cases,
i
)

A3 a Yirnal creck, Liw foreocusts, jiots, aud post-snsliyses of Sallecut

werse comparud o Loe data obtalied by Lre sad-oafe of-site monitoring
section in their fall-out trays, Jacavse ¢ the .ature cof the Had-. afle
(oerat.cns, Ufis nata gould robl Bo used very rigoroualy. Jince tiw purpose
¢f L® "ad- afe unit was Lo ~rotect the :iviiian population sirrounding

Lo Jroving wowul, Lhe Lrays were almost Lovariably located in nopulation
gasiers, raller ¢ an lizlributed unifc -aly aboul the m-u. Sungeauertly,
L0 OBUEe L8N 88 k@ Light e o o weay Locsted n Ll th of tle Cfall-
cut .

Jw orethod firalliy employed was L. ss . ect, by visual inepecticn of L-s data,
& Lhresrhold val .8 T rach shobl | ata vere available ror six shots of

t s apring seriss;. 4 taculation wus Lhen pade of Lhe peroeutsyge (f all
stations withii tre area as Forecast (piotted or analyesd; whicn had
fallecut values e¢xceecing tie threshho.: value. & sizilar tabulaticn wes

t en .ade ¢f -.¢ stations vubaiie Lhe asea wnlch rad values bolow the
.hreshbold vaiue. Tese tarulaticns we; e uxpresssd in percentages of all
ztations wdtiin o utside 1le area, rewpectively, nrd tre arcetitspes

thern averaged “i- 1ac’ amot, anxdt fioal |, nveragsd Sar il six shotas.
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The cegltlp Arn a8 8

rrecantn Hlote Cost Analysis
Insi e istiocns above Thrsshho.d 57, 80% 367

ttalde toviog he sw Thraghhold 12 gy 9%
Total e 345 PP

Incnelusirn, w ile LU fr eviuert L sl e irTesent tech.liue s alme
ceflicle nles, « ectally 4 Ll 0wt 7 vmeensd siiuata.rk, L. Beera
Ulkaly Ciot vt e operaticnal nesc L0 o3 waple bectrnious will nrecluce
crnyodcnoti D erpow, A reall ot o oor lige T e &ckmr*r; £ “he

neted, & Blred Wthow rogroa 0 Ceqular Cecks on Lte Turectst Lrru
e wee ORIl ot lehu Bh.0 L3 oo ue o clve a service .olch (3

set lalacte o L0 o eecn gt L he Nav e v g OV
s y
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SURFACT

.encaie Junction
LLam

i'rvetal Springs
aillestes

cloetra

Flv

T urrant

Tonepan

Beatty

“Groom Mine

" Lincoin Mine

[

TABLE 1-d

o ——— o1 o 1 B

ATAY TN TN TS

oy RO R IR

D/M/re?
2.06 x 166
23,000

262

2,04 x 10°

2.6 x 10°
186,000
615,000
2,320
378

4.95 x 10°

250,000
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SURFACH CCNTAM MATION T/ TI

(RS

o

Vercu:y iwds s 4OU

Indiar Sporings L, lOé
las Vegas 24,000
Nellis AFE 22,800
Alame 2,650
Zaliente , 8¢
' Tioche L, 370
Ely 13, 50C

Turrant 676
Warm Srrings 71

Beatty 1,51C
Groom ¥ire 1,150
lircoln Mine 262

Death Valley Juncuion 22,404

Tenopah Trayes 1ost in hizh winds
slendale Juncticr Tnly «ne tray exposed. This

waa radiocautograched with no
partizles resulting and there-
fora not counted,

“rvstal Soriies jwaheeive not applied %o trays
as nn further analyvsis »er-
formed.



TABLE I11-3

SURFACEZ CONTAMINATTON T/3 III

- >
- | PW,UOO
PR B
e i
; Mo~ 12,700
'/" ! -
{ Teodv g i :1,200
)
!

| - Do h2pas 19,500

Ne D lao R 4,260
% v Glendals Cunction 3,380
i i !
% V/’f Alamo 3,380
; “Trystal yrires 17,800
é Caliente 13,200
| Pio e Trays lost
| 219 5,040
S 31,200
i warr Srrongs 5,350
% Toncpar 22,400
é e } Reatty 2,320
; ; Groom Mine 960
é % Lincolr “ire 97C
L e o0
; j 2 lath~cr welis 7,550
';

1/
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| Statior

cF

Me rour:

- Indian Srrings

i lar Vegas

»»»»»

Ne 1i=s &

Tlends .-
Ala e

Crysta. Srrirgs

Surrant

NArT Jprings
Toncpah
Beatty

‘Groom Mine

Lincoln Mine

Cunetdion

T
Mol
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SURFACE CONTAMINATIN T/S V

Ma o
.

ot Lagas

Alamo

Cryvstal Springs

Linteln Mine

Indian Svrings

)
- Currant 3

‘Warm Springs

J
\

y _J A
N~ /

e

i

P

i\
~

Toncpah ;

71,000
1.2 x 10°
240,000
2,4 x 10°
9,400

523,000
2,600
26,000
1.5 x 100
110 x 100
182,000
U, 50

« W20 x lOS

Trays lost . nigh winds
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TAFACE CCNTAPTNATTON /3 YT

Statio:
.

{

LT LA neirge 45

ta: ‘a’ﬂgiﬂ N
Nal (1= i NEH

e | of é’,ii"f . !

Ala ~
At RN AN 8-

Jurrant 1
sarm Snrings 2,

Beatty L.

Mrocm Mine 17,1

Lincoln Mine 158

Nortn ~f 2icche TELE

=




S RFACE CONTAMTNAT © N

i~
o3
s
w
3
in

Taenty e Junction

Alano

Cryatal Hyrings

‘alilente V’ ‘ : o M _
Pilorre -

L1y

Cur-an+

warr. Sorings

Beatty

R AN

‘West. of Currant

Nort: f J-ystal Springs

Vléx

403

X .
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