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Dw-tnc t.h4 ~· ... ' ,,., an"1r Mn ........ , ··••;ta.11 .... 
r.......u • ...- • ,,.. •. .._. _... '-'•••, ._.. ._... i.• ._. ..... 
and Pl'••••• ... ~· Ja.-1'.ta, t-J] ... .i.w ...,.,,...,.. .. 
!l'O• t.be .,._al 1Ma'·trbllJ,;.1tl 1tttb1t9 a ........ ,._ i __. , ... , l• 
dttrlllc \lie perW a. ·-- 4 .._. u I Jll• ' ...... n&a ..., 
~Men~ ia ..... 1' \e ftalat.. \M MIUMt7 ef \hue tall-
·-:>ut torw.a.Ra &r.ll '2••• ·" ,. 

-iii-" '' 

-:,i 

'1 a. Kuh pa.rU.el.8 t&Ua at. a calW\ad. ('-' no\ U. ._) .. u.. ot 
lf"d. 

b. Pa1l-mrt. un• pl.Me • • 1"'1 P:l.&Dll (5000• -.1-. pMl"&l.17 
ujed.) 

., 4. fhe anal7'e.t w.tn.a tS.lda an '"'11.Cl t.hr•• a ,...W ~ 
no- tr re• !IC)ll.:l .. 'Mtore t.e tJ1J'9 hoclr9 &ft.4tJ" .,.,.U.. \bl•. 

. :t. IMh oeeat.an\ 1-'"1 &Ml7U1 11 nl.id t.~ a ia,.r u.t.dbw 
~ teet. abov'i 11rui -..- \he --.lp1a J.«ol (or 1CCO fM ..- _,. 1.t 
~ toot dad lrnl• u. ual.7"d), td\ll U111 p&dint. v1A4 H1Jl.c \"&lid 
,. 7500 '"' t.e t.Ae ...,.,... 

n 

'f'NN &a ...... ioM .. ,.. W..i•l td.t.a. \>JOH uMCi ill~ t.t. 
;tall-wt tone.-. (op pleU), td..t.Jl \Ila .. .,t.loa ot ... UJd -.•, 1a 
Wu•b am.lJffd w.l.rMl ~ WV9 •WU.Well tor pe!nt wJ.ml toreo...,• 

l(or .ou.,ttnp). Tiie ,.. aa1pia WlllAI tJi1 ahw -' .t t.hll 9l!NI' 
dl.MI ... "" ...... ,.et \he·td.m ....... (\Ida folllut. ....... b 
~-... Mft•ill17 Ula 93• nlW), lia\ M \be ...,... ._ toe tM a.a• t~1il et & ••11• tall Rte, a lwnl. MA9faM1 W '1'1d la• 
:tt.anq ., ,._ .- rs.ld. 

One• tb9 wtlllll n.ld wlpU - .... tn .. , 'the -- ti parU.11-
R&ninc troa •l"iou• ~·, aDll 1ld'1l t&ll \ima el J, 61 and 9 
boura were eaapn.d. !be Mndaa1 pttd.U.U cl the• ~ria• were 
t.hui o~ to th• t......u.al. ,.aitJoM tor t.he ... JCd.n'a et or.lpn 
anit tall t.iw a• ai.._ "1' ~-tall • t•ecra.'• (•I' ,S.U). 

TM ....U.\a et t.ld.e ·~-· an ,, ....... Mn a U. ,ton1 ot \• 
U'MH" ~-. The n.rn et th ...... " lat the ......... ft'l'IWt . 
defined&• ihe It.~ ...... ot ttae 'Efu\, \:if liltlU!a \119 lJH 0.. 



T. J.:. W'hit.e 

.. ro t.o t..n• anal79od l..eminat.1,_.ll point. t'·Ll out.•id• t: a 1'&.ll-out. aoctol" 
•• ·•nt.&bl iahed ·t:i r t, r;e fOl".Ct. llit >r p iat. 

~ 

'4b1 secon 1
- e"M"Or 1• tt;e aba' ll.ltc1 •rrcr, 'le.:.'ir.u •• t.:·e ,;i.Bta,.i:::• 1n 

?ttA.t.U\.O :...L.61it >Qt .. Ull t.!w l.ertlli.u~tlor~ '."01.Ut.& •at.&bll&Wiaj f,'Cfll post wA.l.ysia 
a.r.a from t :fl f<,rec.ut.. 

::...U-17 ill t 1• a.nalysb it ~ appaMtr t ·~·" t t.~e ), 6 at.d 9 /~r iilieolut.e 
en-ere wer<~ .1.: l"ttCtly pz-oportia:al w . • 1~!..:'!e, .. hiie U1e be-.z·~ria erro;·• 
were ,;ttr:era.ll,r :.ndoponcent. ot ti•. '(;ir 1.· 1a reaaoo, t . .he err<,r vr:i..: .• ee 
&.l.Y<n in Ve ta.ol,,,.. ~·.'7iat :'1ol.il;w were ...,.<!lfK! &a in.dicatedi 

a. 9car:.ng erron - Val:oe• !'c.r • 6 1, and 9 ·K~ur11 CC:"Ul!G•r•tM~ ~-: a 
cuai:·on grcl.i.p ldt h no diatinctim ::.,e 1 <i t.lJ111111. 

b. 4ba>lut.e e?TOn - 6 our ft.i c.u 'il•re diYi.ded by 2, 9 hour 
val· . ..,• v.re ui'f'ided by], t.r;.eu &d .. ~utrte,· Y&.uea bei.n1 gro~ wit.tit.:•• 
) 11uur T&l uee. 

T!'\o cat.& wre brok•· do~ int.o t.4h lenl (&bo-n 20,0CXJ•) and loY l!!'Ttil 
(20 1 .)001 &l\li dOWl; fa.il-out.. !lJ.a hf.\! l.}'-,9 adYant.&ge of aep&rati.ng *'.!'• 
!ill-cut fr.ia t. • o!CA.1d propar (:igh l•ftl !all-out.) and t'ie tall-out. 
troa t.he et.ea (low l«rnl tall-<Alt.), exee~ 1n t.ti.o.e C&MHI in "11ch tl• 
cloud .jid r..at rtlMh AD,Ou:J'. ".':iere we~ t•~r such e&a•• Li the fo~een 
1t.ut1ied, giY.ing a tot.al o! ~ :Ow .i..nl &nc:! al t\1,gii .l.eTl'll. truject.ori .. 
ooaputed for eeoh t..Uu11 intel"Ynl, a.ino• two -.Oit.Ul a!tit.uc!ea ._.:-e ·i.:sod 
<...n each :u.~r1 dV•l "na lo,.. l.'"°•l :-1laion• :Jime t.he 1.-npl• aite was ~·~~ 
·1ecy !Arp ( 82 low lff'rel, 5t> hip'). _..,.. ... <'.t>t&ined b;y ll.!Mping '• 6 a.::>ct 'I 
'~<.:1;r· tigu,... J theni were no 9 h~r -n.l ues !'r.;r '!'ullbl •l"-~.n&~ V ar.ci ·.o 
9 Lour h1~ : .... 1 nliAo for Duater :io#'\ be<l:a;..ae nt 1·.1rrh wind speeduj, 
t.• •t.&tiat.ica r.1·e .... t.ed are 't.he aedlM and tr. third quartile TU',•• 
(i.e. Talue1 vnich are greater th.a.n ;U.1 and 75S ot the nl.UM N''IJ:.{'Ot;.yel,y.) 
T &bl• I, roll el'< 1~ I itiTM u~ H :val 1.;.tU! ''n I" ••. :. tho eueo &TO~ to·· 
get her. 
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.l.,o-.,, Lnel 
'l"crec.ut ?lot 

11i&tJ Lnel 
~0!'"904St. : lot 

Absol· t.e 1Lrrc1r 

ot.atl.. t<!I :r:.~·'~ 

·--e.11.n · 1 :H. a.re e• 

l"'eiLt.a 
J ;,""ri 'I.II. 

"'.''.";e :;~~r •... ~t ... ;.coe i .. •~ted &t. : .. c· i)•.t.t'-'·•' i.· 

2·J.. 

• 
.i.o 

t~.a t&h.:..o 

23 Jl 
JJ r; ~.1 

-'' 

51 'J6 

&re t'..e UKt·,. 3 
travtJ.;. • .l .it.ar«:e:i ooarp~ed ;·1., ., l"ail-c•.'.. !'c.reo&:at.a er p,,.<Jte, ai,'i 

21 
)0 

~5 

·• ur 

,;c:•c .:;.c ... u<'e. :1>1 a b111:1.i.;i fer ; .. ~,,.J. .fi. t u •1t.r:,r.~ 1~~ ,_ft~ .• &b600~.&to crrnm • 
.. ~ :~a.n be Men fro&. t.;e t.ab}e t .i&t. ~- $ ri_~.l :.ltV'"11 !a.ll-rA;t l• r,.c:-e 
~ ,., .. r -Mt~. a.l y f oreoaat ~, .&J:l ·i.:-le Ao l·" \~Y'll.. .-"u..L.--c ~t. T ~i-411 dl !:'" e.renco .:;.s 
:.icec >Jioa.te'J ~ ~· :, :• b•a:·.i.1:,.; •.1 ·• ·ur:1 '.J~' ·:.~ e )r-j <{l:.Arti::s V"Alt.Ma, .. :::..ch 
15~~'1 i~:.~:ea •. 6: ml%1i>er .f . .iu·~o 1.1.c-n:.:-.i ... n r.~;y . .:..ve~ !~~.-<;,ut. '_;·tr• 
CU&p!~ ~8, C<.;&,plriOOO 1qt,h ::, :tit !:.e&rl J !"~our dilt.ari.Cee ~:OWS l ... t, &t 
'-i,h :c,veia ttTI.ll• t.>:e .• rd q11&rt .• u vi:i .... '1113 .~r• apr~iak>ly :.ea• t. an 

nan :ie'..~r.ces, ""i')(lre&• ·•· !1• _ow ••'-'•~ nLl .Jee appro.x1R&t• th• ~ 
dir>t..U1Ce :.~f',1..J·ea. ~vur, c:-:ore titrikii.g '-~~a.11 t.ne hltth &lld :ow .lnel 
citterenc~:~ i:I '.ho i::ucb 5n&ter 1accur11ey d the !'all-ot;t plot.• u 
a01t~pared i ') t::e !ail-out !'r;.:-eca•ta. • :.e ~;;c;di&n bu.ring ern.;i:· vl.l;»a 
.·or t e f&ll·-Wt ;'lot.a a:-. lllo&f4Qi&l},Y M.rjJdng iJl Yi• Cf t.lw f&ct V~t. 
tr-e ! e:1U1 fal~--0ut. aeol..or spr~uwi tor ' .... pl.:.t.11 ~:» 2.60, llltii.:.e t.l'w u.oe.n 
'!1 ::-ean f!"Vri. a:r:&ll11i• i• J7°. ?i".1~•t even t! the ax.a o! tb• seoton 
-;cir.cu.!.iOd. 1 t.~ .• great.er w'..ctt.h ut tr• ar.al,;;11.0 seawre would rea~t l.:J a 
'.'1!41~ i·ear-:. !.~-; errnr· o! apprcxi.ltat.el; 2. 5°.. ( ?t:r tt'>e fOJ"'$CAsta the nie&n 

aectc,· "!'r.ad la zi0, lMd:..uft t,.u a tl!IHil'l be&ri1~ error r..t 4.50). 
": ~ua 1 t o a.n be ••n t i"lat. t.~1• fall-cut. plots a~ genera.l ly quit.o &CC urat.e, 
esreo.1.a.ly ..-it '1 reapoc;t to t.r111 t>.&rlnfl error-a. 

Graphica.;.lJ, :.:i.e bea.r:,ng •rror ..._,. b• ,:,:let~ u a pair d Met.era 
:~·111.1 t.cJ eit~·.er si·.l• c'f' t.~a fc;:-eo&St. fall-act sect.or, wt1U.. t!"!e ab90lut• 
errcr oan be i:;iat.ured •• & c1.ro1• ~.:t t.i'l-a teflline.tio&l point. CJ! t:te 
res1 ltar.t veotor-. P1KU1"•• l t·1l"\I 4 att.&cJed show t.)':e errcrs froa 
:'able : ao .&i.·: ,;Jt.. 

A:t.tn• r.t.e g11nera... ar;.&lydt 1&u b•n oiJ114i.1.81L.ea, it. wai.a do<..1Jod t.o break 
duwr; t.I~• ctat.a .. ri t.wo oriterh. P'in1t.., •.·e J&U """~ a•p&Mlt.ed (:rn the 
ba ia cf tt• tJ;«> ;f llihot (i.e., •. ~r ~r aair) &.nd 9"C'-···.'.tily, t.l'• ':.ugr:i":.ude 
,·.f t..l • w1n<1 sp-.d wae 1;aeu •• ~!1• (' l"J.t.t!r1ai. >J! c.i Ti.aion. 'f: • c~"oL::e 
0t tr;.ae ;•rt.L.:1.1 ... .&:' a it.eria Wto.5 1. ~n1.h: b&ai~·· P'.:r·st. 1 t aae rep._ 
ae:.ted uef1::J.t.e ".as.a.rd c!.l..f:."ar-or;cl'I~, . ~' ;11 ha:-.d b~l\ueo c.f t.he much 
e:<·cater t'al.,-ct.t 11L t.~" t..over s;.t; .ta a.net ,z; t tt ct:-iei.• hz.r.:.! b«a·cJ11c 1Jf 

·• e ;.'r<:~babi:~it'' ,r ·:avirg • e ~A.'.C.llua ·'al.1--<n.t ,r:el" c·Jtiiide P• 
.'."'1 . ...;w a:-ea ',n 1''.l_lj: .. ~nd a'..t a.t ·•· ~ "£1, \~ Q~·• IAS 1t6;.:cn:, •t.o< r:;~:>-
.'.~1Ciilly, t.o htL i.~··.r1 t; at ·.· •l'l."O • .. _.:; ·'"' w. ier_.,it.a '1i.t'ft11•f.moe. 
;;,i.·;;-e at:"ingt~;.t n.nd req .irui: • ..r·.:' ~;:r •.\u•. ~r :.c llS1" :;1, ti$, .. hicn 
Uf'l1c1tl7 ~.lli: •. .A,_i&,1 Ii ;.i:fldai:;.::e 'u.c•.u, ,')..:C!ll <~ '.,1~er ,; t tl"-1,_'_j ;·._t, 
be •c' ed.;.:;.9c1 mltt•d t ·1:i :·( r-1,~ca11t ... t..a a .. 1.31G1ei-(·ld to ha\'~ a . 1.~r, pr~~: ii~;ill·l..y 

o:· v1•n·!!y:i1ia. ':.&·il.1.rJ:;J "'"'!t·~~.er !rlt.ust.icn• vhicl'l ,rodt.;::0 "':igh wirld 
1piaed3 ger~era.Ll.y .er-~•·t. .nn~ aao;.irate ir' .• Ji:l r~ir'oot!..cn for"9C.&!lt.ll t .a:: fo 
t~.ose prcHhc('.n.g .~.t.t ·1>1i~:c 1fJl49U. '~,of' :r-iteria .• ~ad tG chooH bet..!lt'Mln 

i(f.i \~ 
:::4 F: 1~i ;\Tf ON 
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St.r"' '._.; ti. i :'".~ •. nCO W.1!1 ·• ., •. ,, : if"" f' ''"'!' f·· :"1'.!'C~Ot • ''l"'91! t:O'.ll' 

~!rultant ~tr:>r, IC ':"'i,~1 Yee•.<·;- "'al\ '1r~atttr• '."'&n 4C !!I. :~e f<>:" low ;enl 
f&ll-<.1ut ;r· 7 ' "'!i.~a11 ~:r- 'L:1 ~ve :'1 .. : •. -nut, ._,.,., wi::1 &oeed•,,.er·e 
~ ona.~c!er-., ' ~t .,. r ~ .. 

~llbl!!,. 11 and n: r.·1llo"'1ng ~tve t ''t ftl'T.)r <tiatrl.b11t!on ac ord:!r.g t.o 
~ .. ~ao h:-e&k-tl0\.413t ·"':"' 1 e .e-&:1. "':cllT' 11 cr...1~·· ·-"'~-_ .. ,Jr.Ju a..~--~ ~1e.!ln L'1.c ... ·.~fld 
~:1 tt e &h·~l .. t., 1111trl"'ti!"" ~ .ftbllll&t ·! ,r· ~·r.&=J ~~ u· a.:1.sc!:, 

~\/' t1 . t ::l ·1.1::T~8 ~·i .... :-•_,re 

~eaM.r:g Error 

iorecut 

?lot 

A bao l ut. e Jl.:TOl' 

Foreea11\ 

,,\'!..,la.n 
lrl .. :.t' 
·~odiM 

~ r11 rt. 

1ed1.&n 
)rd .ut. 

o&.n .:. l•tanc • 
'ied.ian 
..<rti -.,u.t.. 
~.ar1 '.::i.t.&no• 

., ... .i.ta.n 
)rd -~·it. 

~edian 
)M .out. 

''edian 
JM:i ~ut. .. 

. cw .'...,eftl : l.1~h 
7over ;d,r To111!l<" 

~o :40 ',.,o ...... 
220 .5e° r;60 

40 60 i::.o 
'40 21° .. 7° 

Xl :.i ,l 
>4 52 s., 

... )8, :52; ( r>4/ 
io 2S 27 
26 '' 36 

.( 19) U • .5) (lJ2) 

: Dl•f ;..,y.i 
"1ind _,1fd t ~ir.d 

•. ;.,-<> 35° 
~91' :.>20 ..0 180 
,: .:~O 

1'' ... ""') 
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u !..\&re h i ~ SJ 

~.;;i· ... ne ... boA:"lllC errul"o for t.cwe1· .s· .. '-"' ar·e u.dted.l.Y lea11 t~:~ (\,r &ir 
<rope, esp-·c la....~· ~ t • :·orwcast1.. "' • li!-< level bMt&kdo-.n ehowa r:.o 
tL.:.;h d!.at.Loct.1on, :dt.h t.h" G.:..r •rop actU11~ 1.l:· boi ~ lDClre accurate in the 
i;lota. · .. :ti ... .;;..· ... _. ·.:--:e to·"'•'" s:H .. ta CV.\re aa.oaller &btlolut.• •rror• at lov 
lenl, !:rn1. tne .:.1;11 .;.eorel •!\bac:,l·rt.., e1TQr11 a.re &pproxiately the un:e !or 
1•.t..h :.;··~~; ,{ :i'i•·t•. · i•~ .. aclt .1 :: .. !':t .noti••r. :;..., ..-.... r(Jre prcmo\lneed 
J.f ~ -o ,l"!tJt,•~·:. t.·f' """r-!°'t ~--s ,,.:---~:~ ,;(.1.~c~··~\,. ~ i:ea.t1 t~ire~ nnur '!..,Dta;'..C" .ri: .. r 
~;,i.C ... ~."c..\J.~ " 

.' •. :!ll.aux·: ... g \.." ·~l :.•.i itu .. <1 breaaaol«l, a. l!f ap·-.af'9".t t.hc.t. '.1•• De&rir~ 
6.:TCl'S are -.UC~ .l311S i;1 t,;·.~ C:£Se vf st.n:nv, 'ilf~nda. At f!rat. .-Lt.nee, '~11• 

:ib!!l-Ol.t.;; .u:r,,n -1pp.ea.r t.o fl!.'1'1.r t. 11 ·ll' t ·•;.;Hl situation. :.-·~;:i.s is a 
:::.at.-..rn2. ~&~t ;f t.;.e -IiT111icn, ':er by 5dtet1t<.a 1Jnl.7 thou• cuu wh:.Ch 
·~1.ve ra~;i~ _,.,,,.,J.~r:.t., w &re 4:.aruru-.a t.·.at t.r• a.gnit.ud• i;f t.i'1• l\.bft(,l\.te 
.arrvri> a.:-e .11 •d.ma. In ~oi:.~~ri1te>n '~:; t.Le :-04.ll t.!\l'ee how- diat-ancea 
; ~ •• ,, ;·et"'t;;:u.r.ugoviaeJ, .:.0W111v""r-• .. t. ~ • &Pi •rw1t t..: at t/-;e ab«>lutu •~re in 
t t'.I '!It:"· cg W:'.. .. ,;j C&Bee al.OW .a tno,.. f 4Y'If"&b1u •it.uat1'. 0 t.h&r. da tJie abaol\11.e 
•:-r~,~-" .1.cr t~• .~t:t. "'ind .caae. 1'1,ttu ·e 5 ill~•t.n.t.•11 thi• gr&'tlhie&lly, 
b_. 3~: .. ;wlng t;-.111 "et'lp410t.i ve !M·Ch.t ..... 0.0 .. 1.t.• error• clot.t.ed or; t ~e !a.11-out. 
cia~ (, rr..·:m:l D. •.;.~ .: ean J il«..'l.J"' Ywr:~1.vr11. 

T'.!:! t.-.o a..rlldyises .'.\UH stm'*ll iailoat.• 1. JiAt. .:.t1 th• Oll08t Ot"itica.l ca.:;ea, 
i.e., : r:_ ::it .: • . .,, ~ cti a ll'lAxiJUUlft , f .11!Jbru .I" rir~&ent a.nd tho1.1e in wt-.ich hi&h 
" ' :e :~.i.,,;:t. '~tH'T'y t ,.., cebr:la be;)"o:l'.l tt • r11n.~~ ~ be!'ore t.:.e •L'c:r !'ill-

.t. ·.xx.:•.z.rs, .: e 0'.:e.-.i <e111t. w::c:u!"1'cy l.• att.AJ.r.8d, 

iui a !'~r.a.l >ke!<*, ·~·• f'tlrec~atJ, ;lot.a, ~a pc1et.-ar.&1¥H8 c..f' .'."&Jl-;;\;t 
we:-.., comr;e.:-uo \,.;, t .. @ d.o..ta ,1bt..t..U • .a t;q t.r •• ~.Al• o!'t-aite mc:mit<.Jt"i.Ilg 
:Jc-ctic"'; !n .. ~·~ir fa.ll-vlJ't t . ..._;y•. J.oc&1.0H r.,f the .;at....r11 of the '~a.::t-.:.&..t"e 
,,,'eNt~cr,o, t.f ~:; ~il.t4 oo-.tld '-'""\. tu ua4td "'•rt :-1.co~ue..l.y.. .'ir.C• the purpo&e 
r: f t :• ";.ad- :.';.\ r. ·-nit. l>F&a t,Q protect t. he ~1·~1.li.ar. popul..&t.iun turrour.aing 
t · ~, rr-(:,vi:,6 ~ .. , ......... J;.<l, t ;d •-...~~n llf'9!"9 A.J..e.,et Lwe.ri&bly lccllt.ed in ~tion 
cru:t«ll""O, :a1,::er ~- O\.n 1;.1·,.~J.butod '•ni!'c·-al..Y &bout t.he ••. .,... ~urd,,lC!'.J'!!rrt.ly, 
:..n @\cL.e .. :;111·.a.; ,.:•llil .; .., '<'l : .• 1t:'!t ~ ~- "'''.V :..cXl&t.eu .i.il t .. fl i•t/1 'Jf t l.e tall
C'.J. • 

• : " :·11t!'iod :"1r.&lJ...1 mploy•d wa.r~ t.. at.J act, b_., vist&&~ i•~•p«cti.e;o ;;f t'•• datA, 
I\ \,t.ree1.hol'~ vi;..{ .. r,;;i· !!'&Oll ·111i1d. ,-l&t.41. tere &Y&i.lJLble f0r 3U &hvtl> (,! 
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