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TU iCCI1RACl or PRISDl' an fOllcurDfO .:moDS 

WITH 1lt7!RDiCl: 'f'O I'JI)IILIllI Df 811.CB lX).5lOI o. 
THJ: JEll' J !RSBr i JlI) l.OlfO ISLUD a».STS 

lkt.aIhJ .... u.r tlllt... .Id ".1._ dat... tor ,wr y tOUl' bo\u'l '"" 
o bta1n!tJ tro:a r.> April 1948 to :J1. 'jI,. 1948 . ~.n al!.e'"'Pt .... ",eta 
to ~lto tot. ob!RI rvtld rl,n1Ilcllnt heighto and dgn1t1c.a.nt. p$ned to tile 
tortoutad .1gnU'loant height and licntt1e.nt perlod 'llitohin Uw 
rM!;!t of .. aclorac), or tohe " aUwr data. It "'11 . in .,.!!!Ird. p" .. ibla 
to obt.aln seed . ...... Nlot bltooeall. toile obArved and tor .<:aatad 
'lIn1ric.all.t hefchu . 

V.rlo", • .:a:.~1a' or the tAoml'i"'u 41!J11o)'Wd aU dncr1.!led . In 
psrtjoll l ... . ~ .. ato 00A1it. ltoo r ", an.! • tropical h'IIrr1oana are n,,:U.c.I. 
n. ~to, .... " t.a~toad rUh ret.ranee to rll\f\t. ..... luaJ ""$1:11 
_~ t.1pl. vu.u.,1 !oncane. UI(llI'Hh ,...t.reno. to .o:.ptoad"...,. to~ 
CIlIlt.1nt !lGUioJI . alVl, tie )"Itt. tbIJOriltt.,.U, unju8titisd iJ:ltwn.1on, . 
51ADi iPo<! balp t. .""""'IInt. .... obt.alrud by. dlllibitrat.e 111'1010. ot 
!¢;1'1J()&1t "", .... Toftrs I"i tol\1n t!le ran!"" or \ohlliT possible .11", • • only 
t.hII 1<;.eUl'.CO' of thl period tOf'lletllt II dbou$8itd . 

;. .t.ul,ato1c.l atllll;y of the raeuHlobt.a1md Ihc'ocl tohlt. U. 
tCl .. oa.t.d :s1&ni.tlc.nt piriDds. no :aIl t t.er 1Ihat tohe !!Itthod, a,... not 
noura tl lind ~hf,t. tM), a~ no t dlU-rlbuWd accorJinl!: ~ thl ltia­
tribl tion ot the obllDrvld .1&n1(lo3.nto p.eriodl . '*'re a~urat.e 
! o...e.a.t, IIOI.lld t.v, bun obt. lr.d b;y .... ~I a sl"",l. ol1atolollcal 
ror lC.llat . tha~ h. by !oucastlllF the ...... ge valli. ot ul obsorv.d 
a1~U'1cant -p.:lrio.s. 111 au C.N:I~ . 'tlIbl. 10 suIIIIDril .. tha "f4tllt1~l 
"~\l1t .... :W:h T,n ob:au.d . 

An et.1.e."t. i' cadi to .Irif) t he ... traotion dill£r, .. tor I,tlnll 
BnllClb, lIP JarM;y. 11. 1.1 aho91Tl Lhst. t.bI tOr5O)&stad ".1", •• tor d.ep 
... t<!lr ... ,... eo tnaccura t.e t.hat. ."r 1flost.1on o r the diallf1llll is not. 
po .. 1bl • • 

Tla d.IIt.e .... 1IQ.t1'1c1I1l t l.)' accur. te. ~ ... r. to per l'dt thl 
.ualH.aU", d1acUl!II1on or problue oonnected 'J!'ith beaoh ,roden. 
The .:I iTe;;Uon ot tt-a Uuoral oUrl'Ont t or .. mue Iioap lflt.ar nyo 
JiracUonl II d1a<:u.sad bot.h !or ...... " !ron' dil:l.atlc •• nd tor 
'l.o;2&1 " • .,.1, 5) ... ot th •• rt.ots ot an .ast coast It.ol"1!l on the 
IbIl'l l1r.e . ... ;lucrlb1d, an:! thl lIt.ltistical pJ"Opertirli ot Iallt. 
00.11. ,t.o;" .. ~ .N , 1'oel'l. 

1 



tt. h ~111JJd: tMt. td'ldc.ut.t wtllob ~ .. J!e t~ o~:, to ob­
t&!n .~t..U t.1..;al ts.t.a 1I~t. _ .... It. II rJ. ... n looatJ.on _, DOt. t. 
100"":" ~r:h to t. ""OTU1 U. d1Of't. ilmt-lftd. 

In Iddlbon, lIlT ,"b~ in ""1 act.ton,.h1d1.ap.n:1a cn.t.t.:a.U,. 
1:pOTi tM ..... peri"oa ctMct. t. le::u:rllte17 blm4l..d 117 t.t. pNllllll t. 
tllrte •• ~iTl& .. t~ •• 

Slet!oll 1 _ tpl"lllllat.lon ot ptottlt. 

nw pl'Obu.1I 1Irr .. t.t,lwd 1n t.hl, 1It.ud7 ellll b. to~t.Id II' 
tOUO'II'I. Qinn ..... nloord..t t&loall ."'ry rOUT MI,\,I'II .1. Lo~ Branch, 
Iiw "ral7 ~ 4 P'" n ,lpt'U lc.::$ :.c 12 .. i<1ltl&hl Jl ., 194B, -.nd 
P"'11 1111 ,nllU.bl, "Mt.t.r intor--at.i'Oa. tor "Ill lbo" p'r1od~ laply 
t.hot 'II"' tQ",~&at.1~ ~mtwu 411".lopali by ~roinIp~ Iillnk (16,17). 
IlId 'rt!mr (1 ... 2) to "bo ..... thllr -.!III c.oq4tw u.. to~".n.t>d n1_a 
wi"" 1.1'11 II*~ .... l»e. 1JI ordotr t.o dewrllliQl !t tt. Cor.caaload 
teobr4q .. .1 1IOrt -nd t.r t.1W !'orlcalted vatO<'lI o! 'Ill .... btJctrt~ ~rlfKl 
IJ\d dirlet.1on <WI ~h=- "n.t :lbllllrrr.1 TalUU 1lI probh .. cOlII'II!cWd 
Wit.h *eh ~l1on. ThlllI tJrll r.~ !I not. In at.t4mpt \0 tOl'eCIlt. 
t.N ,..,..lIi to t.bI oont.nory. it 11 an ItU"'4?" toO dlt.el'lliM .... n.t.h8r 
Or not tll' fo,..OI't,1nr. hohn1qu .. eln yield t.ha obe' rv,d YIItutl of 
U ... ".", p&No .. torll i1",n the MOle .... ~Mtbb in p1oldnr: tlw for,_ 
lIuUn, parv.elllU due too thl lhdtatlons or t~e 1IT,1.!l.blt da!.a. 
l'I&rJ wtion "u .d4I to ~" thll oaul"'O"a.1 1m roroout.td "alUIII ~ 
lqa', and t.htl'tton tht lIC1k ot 'rHllmnt .... h1ch 'dU tit dt1ll!ln.tutacl 
U m I tuPi r-M. "bit CO~UoI"ge of a rtUu"- d t.he tor le&st:!nlt 
_t.1-.oo:I. 

III Ir.'d.r too cury 0'I!t. "hia ....... fonc.ninc at.~ ..... t.htr 
data., ",~.~1on clat. ror t.o~ Rrancb. ud ... n r.e!lrda at. Lone 
fl:'l!IOt wert *u.Jnad. TN .... u..r dat.a ora" .,1" co,..:.t'lbl'lt1 .... 
an4 lTP,...o~«l "hi Wit poadblll .... ~r conN. ot U. 1tlMlt.1e 
C::eI:~ ...,1 of t.bt ... " cout. of' tN Ura!.td 5\a.~a nur Lol'l( Sr.neh . 
n. "'!r'e"!<m *'-ta. C(lnr.&t.ad or tlw 1fUl;JIa 1rh1oh .. '" obt.a1Jwd b1 
Pts.r .. n fLL) :lI a prwTtw. r"r.III:rt.. on.,. .... rtCOrda .rt obt..1ntd 
b7 tU ",ch trol1C1" b...:l. 

tt. "htb.r dau OOIUJ1.t..d 1n r-rt lit au bo\Ir1,. ... war "Pi 
wiWlt: In.:l.~ t.bI "aLllm.4p of ",he DII!.tad St..lt.al IUlIi t.hI Atlantic 
OotilQ ytUl1a • ra;U.ua ot _HTIl. thov;"nd ntU"lcd 1111 ... of Lore 
~ltCh . !'-. d1tt'l'«l t .!!alT .... ot !No ... Uwr 4t.t.I weN 'IIII~ ' 
Ont Ht. or WN.tllRr .p ..... obta.1~ rr'llll t.hI Jart.h it.1ant.lc Analrsh 
~~len at. La a,;ar4:1a l"1el.d t~b to" eourt.a.,. Ind ooopara.t.1cn 
o! "ht ... tomr !\!TUII. tht 'I'CODj Nt ot _ther .apl .... obuined 
r~ ,bt SMI'Cb lni .":IM Sact.1oo o! tbI \h1t1d S"'t .. Cout. OJant 
tb'ollrh tbt cowt.a.,. arv.I cOC>;IInt!= or loM CbaI1. OIard. l'bu two 

• 

, 



!!:!I:p. t(r .ach obnrn.Uon pfrlod "1"0} a,..Utbl. . Si..nQa ~h. anal,ysh 
or .... atbtr OIl?'" in par\ dGpoI'lII3 I)p U. G\lbJee~1.TtI 'ppl1lO8tion of 
various analys15 te.:hrd,.U8IJ, t.ht. tllO an.~a .arl.d IllUh!.1.J !or ~t. 
5a1l'lt ... t.ht::!" GII,t-a md;'" t .. o .. pa IN" oo.."..red t.n order to obtoain 
tIM best. • • w toI"lllOUU. 

In addition, fohe ..e.atbtr iat.a CQllailJhd or dl"l'll.1 oba," att one 
a~ La :JU&l'.1ia Field, FloJd EWnr.nt }~1d, .ltJ,1nUc Cit]', lind r...ke­
trcrs~ lialllll i.U Station. fbtM obaer".~lon.a at .ach 'tat.1on 'We", 
UIIIIIIlly _d. b:7w-ly, but it tbt ..... tller "U cbanCinc rapidly, tbly 
.~ .... .1. !!I)rt !",Q':ftnt.ly. tt. .-1l1'b repart..4 1n t~ a11"01' obl ...... ~ 
t Uln& lI'l!roe 'COW'IIt4 to w1thin 0". .u. per hoW' aM t'-Y prond to t. 
IIIOst bllptul In tore:;alltil1l _nlJ duD tq or1n"la QI&l' ~tIfI oca.t . 

·rhf "II'''' recorda _" obt.a.1~d at Long Ilr"llnch, l:e" .zor .. y, ~l' 
~M Ba.oh I!:r<;ston Sotr4. fbi" :-eeoc"l,. 1ruI trul'l8l1~ ..... a ,toep 
uI1sta ,,·;, I;"gt <in'tloped tly the \;Inch 1:roaion Bo.rd ".). r hs ~rue 
t1tl ; ht of ~ ... G~r .urface a" funotion or t1m!J W&II reoorded. n 
.. f t.port.&:lt t o point aliI'. ,,!\at. 101" pl'rtod .a." Ir'OUld nat. tnn be,n 
11lhnd out by r.tw p1"Ooo'a ot l"lloordln« t:.ca_ !:.he lnat.r~ nt Wl5 
flO!'. .. pre.'8Un-type ~:orthr. 'tbJ qVI rtoordol r na oparat.ed ..,ory 
rOllr hollrl tor nVln a1rr~~II •. A d,J.aauulon or thlo InaJ.ya1t or U. 
waVll J.t.4 "Ul bIo 'POtt.pollld trIltU ttw "I8xt ",",cUon . 

1'bt !"ffl".et.1on datil "'$ obtatlUl::! by the ortho£CInal tntt.l-.od .. tt.e r 
& s!.lIdy ot I." tIIehni4.~" d",onblod 'oJ- Sftrdrup and.!llnk (18), and 
Jomton. (I'IIrlOD aQd !lIRlIIca (11) . }'i&un 1 aiYU the ufnct10n 
dilr.r .. " tor 1OIIV,. 'II'1tJt periodl!l" fro ... thrH 0.00<><11 I.e! rourt.etn !ItOold, . 
1M t.h.ar1 M ... ". r"I!rac foton 11 biNd upon tho luu",t.1on that. thl 
nnll an pnr.ly perto41e. .I. .11acuulon o:f t.bla pha .. or u. .w.dy 
h givon by tierllOn (lL). ScII11i oor.o;:lualol\11 a. ~ bhl! .oouracy or 
t1(,\1r"1 l .. ,.. poulbla .s I r'Cteult. o£ t.hi. It-ndy o r !orec.!llt. ""t.hode, 
and tlwy.rt &1".n 1n MCt.1on ! . 

Seot4.on 1 - Anal.;rl1., or ~VO Reos>rd .. 

ThIo ""'v. N(:ol'lia .1"& reoorded on 8t"\.Ieh BllCord.lr Rolla. The 
Bfach Erodon Board aualyl8d !.1\1 rloord& for rie:n1!1c..n t. bt l,aht and 
perl04 and t'urolsbtcl b;ltb thl1.r analyth and \.bII ort&:1nal rec:orda tor 
tbJ . t Utiy. 

The d.f1nit.lon or ngnit1eant. VII"'. 1/1 gtv.n by SYudru.p an::! 
tt:nk (17) 11 blind upon a .tat"t.lcal 'p&l:yail of thl • ..,0 raoozods . 
S1.",iN.c8nt "lIftll lOll ~tlltd .It ... ...-.11 bav1nc tt. ",T1IragII "1~t. 
an:1 parted or t..'u (IN! t.hird h13h"~ "'1l"U .- rr. aboYa clllf101t1.cn 
at 1'1rn apP'ars to be; Jl'I'.ois., but in rttUty tba 111&11111 ot waye 
-coro. acogr4~ t.o ~he above dotillit.um 1a III:Ihjeot. t.o eonatdsra­
abl. 5l1bjecU .... Intal1l~tatlon on U. pil rt ot thl 8r1f,l,yB~ . Uto the 
rJ-tinitloo ltalU h a)meU.IIIIIII1nooneiatant. III1ll badB to :;:ontrad1ot~ 
017 tlurulta 1n the o"aluat1on ofd;.hilr Q", pa rllllWrs . 
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eon.tJn. tOT aJ:II .. t... ~t. 'loll .. , b,nIothnlcal. .... ~ord. 1n 
Ngure 2 . Fir'St •• .bch!.o n .. to.m.t. 1., • __ .. ""lOt !:It ...... U 
~1Ie oo;u ........ ot tM .. aloo .. ,h'. ~. (polllr.. ~ and I) if caUeJ 
• wa .. , Lt.re ar. Lbo:; _ ... lUmber ot .. "ii' in bah "*1ord .. ,tId 
"cord 8. Thilr:. theor.tk41b ..u to". ","'$' !n lobo ~~ord ehOlll.:t t. 
count.od .nd t.1II ".1$;1'1\ of .. eh ona '~IIU be t..baJ,..,I.ed. n.. ldeM,t 
en. thLr.l or 1.,* htl!th"tol at\o;&lt1 tohen be ~terllll!r.l and an .nne­
t.alutn ot "h_ ~t .. IIlIW" !.inca U.", 'N. by c::on.trv-tion, \.1M 
... ." nWlb" r ot "YU in bot.h nO<>l"Ib , til.! d .. oe« !.he" Ire C):w lllJl 
111"11 1.n ra:::at'U ih U>CI '1T1f~.nt. hI!;ht o f till •• ay .. in ~hI r'IIocr.i 
iI 11 I_at I.hl.l) t.llI .tV,n111I)ru1t. hIIi{ht ot t.hII qna ill ~d A. NOY 
oons!der record C. It ~ht ari,. li t.n. way,. ~ "IC."U 2, 1,) ard 
6 or neord a .. n too low to be 't.ltu.. 01'1 t.h, record. U C I, 
"Nl.l~d 1..., tohl .... l'It.)' :.!\at. len:! R"roe .!.nal ynd, thlrl wolild bo 
on~ tal.! ~ nu!!d:lolr of _ .. ~. tn C .1 t.hol"t tv"' in " and S, 8Jt. 
&Uo r.M p!Jl'C«It.ace d.1aLrib\..t1on or !w!gllt.. 11> C would be aUQUr 
Lblt, 0: ... . ..,,11 t.u. ailPtll!"1.otnt '-1I:ht. ot r.cord C WOIlle! bit t.ht .... 

• 

all r>:ICON .. . • 

TbI .. ". f'Kom ... " boo uNd to .".llllll..s t~ ""t.'nt.ia! e'lMrl!1 
o!' tht __ tAC. di.hrbl:\ee at. A p<lt.nt. ,'"'".ted 0 ... 1' u ... pd 
:..t can b , Pea t~ the f1nI. r. LhIIt. t."- pot.nt.ial ''';osJ' or ...cord C 
1a halt or t~t or r.cord A. Slr.:. rJre si(:llill';&llt t.lt:ht. 1a U. 
"!:II in DOt.h Qa .... it 1 .... 1:i.nt. t.bIIt the .1tJd!'l::;ant. "-1.&ht. 0&1lDOt. 
~ ~td \0 1)O!>pI.~ the p<lt.entiAl -1'&1. C.Ut.10D 1:1 th .... rol"l 1n­
.uo.l.ed on ~h. lIa. or the a1.(n1!lCAnt. bl1ght. U. l!Ilaaurt ot 1nco:Un~ 
..... '"lIrgy in t.haQNUOA1 lIOZ'k . 

1Ueor:ds Which Ilpprolch record C in t.lJ,lt tot. ...... ot.r " con_ 
.ttbrabl. U"", inlMn.l .r. \lid"'" 1.~ tkJ occur and U. aub;j.etb. 
1nUTPHt.etiorl ot 1.N record ontlrt at. t.b1s point. n. anal¥lt. 
<tot, nc.l count. IU of t.. .. to. ....... 1n ordflr t.o ~t.&:rrCLrw t.he ON 
t.~.1rd hlab.'t., and st\ in It~M"'l t.he Nlport.6'd lIip1tlCAnt. bl1(ht. 
11 too l:1&h . 

n. 11&n1.!leant. ... ". rwpor~d 1.11 t.bi. P*Jl8 '" "Ire .r.u,..d ~ 
COW'l'w1OC t.ha total nMWr 0( ....... pruillt. (1X!:Ipt ~1b17 U. 
Yary P _ .... n). dl ... 1d1~ b7 thrM. I.Abllat.~ M.~ mllltlar of h:i&h 
_ ....... md 0C:IIpUt.1nI; I.he .ftr.s- belf:ht. . Se_!!pOt. chec.n or the 
~rt.ad be1jl1'1h _rl _Il10 btfln'l procudJ.ng "Uh t.ba tON ant. ,~ 
and the IIIpOt chiCk .... 1"'. 'r;;r",d 1Iit.h t.bI Beach ~lon IIolII'd' • 
.,.luu JIO t.hII bB1t;ht. dIot.. .hieh ~bl7 ttll"n1&bI:I. •• no u.ad • 

.... t.h' iQl"SCIlIU 'qNl oarr1ttd ou~ , u,.,. .... :'1 thr ... Ill'1litiaant. 
hl1t;ht. obM...,aU/>na wllib eoutd not. hi tn t.ed to t.1II! ht!f:ht tor.­
,,;ut.. wblru.. \l.5ljlltq. t.hI hll,ht rO",c"~1I could bt 1!Bda ~ II%'" 
Illlit.a lucCflur'lall:y with thl ob .. rva4 h.1Jht.a . file .. thr-.. 0"'."._ 
Uonl .. COl ::blcled, and 1tI .. ell c ... 1t. ... towd t hlt. probabl,1 
_ caaput...t.Uin or t.sblln1.cn Irror bid bean IUd. , fbi dV'it1-
c.nl. 1w1Vl~s ,.re car ... e~ •• toUon: 
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"'" "'" \/:.tuu ~et.d ,'.llillo 

" ,.. • "." . ,. , .J . i' . 5. :;3 ... :' . :-t'I t~ . 
• '" l: - ". '. r . .. " " . ~ . ~~ n. . , , , !) ." . _ . 1I .'f . i .11. « . ,." ,.. 

.... IlrulYlrll or to.IY'1t rot:lo1e MY ""! t.o tit rlbJo:<; tI;> .,""" ""'" 
""~"'.It;!...,. 1n~r-eNt.t.it''' ,." ~hl part. ot t .. IInal1lt. , !.<;,~ 1"11-
JtI::'t~ '111 ill iliZ!olt:l!!UI.J 'n nc';1c:n 7 ::hieh Ilmt!.oro lu r1 1.ot, WfJllr-
1..,.-wJ all 111 <:UZ'Y" " or f1......., J ltTd H .".1ll dao bit C'>(;'o'fI t.1.", 
!'·~·"~'IIt.\T II<!T~"l I:"lt'l' ... t rll1 na eltl1 tJ. !'or$Dnt. t.o I .... i'l'l IS ... ul t.." ... _ 
'~'lJ' .lr.J tlt&t. lot... :;-~p~1"i"'llC!.;l<'\ »>r lo.111 ~~n!R·t. ;.., 1t~:'.t..1 I II) 
~.all·JI • 

.. nil p~ .. n th9 _1I&\.boor I H.aUun allor, U/lt. nn11 :,\3 nno \'-lln 
~hOIlU Il'l'1U J. t Lonl. lJN:'Iell . sa ... of thll "$11 ri>~t,r.tll It .. J Ili!1 ... lt. 
1.0 (I'Ull.}l'1t 1n~'.I.1IiI 0.1 u",lr .. " " .... .,. 1r1"G~.u. rHy. ~1I\~r tOl" ..,;_ 
3"1'1.4 th~ r!!"'\Il i~ t..-o ~"t.hIot.ic.t .. no NI<IO-r::I. 11'1 r1pvA - , .,;u,..... 
:t ~r ·,n"Ls nIV tY)'>ll ... r pl'f'o\ .... ~;) ~bI ...... n ir~lJlMUu It P J. 
(') RII I (J) t,a. ht 00 IIdJ." Nd I. "" nl or II "'... ....10: lrllftJ r_roT no::.­
,..J b7 (~ i ~ ~ ;:ol'l&l<'bre<l. ,11 .... ' II (1) , P) 'II'I (~) 1I1"t' ~V3:-•• ~ 
"Hh el) ltd (~) , 11 11>w v&h'lI (0 .. U>a pot!' 1eJ r •• "l~ • • It" ,"It ... U 
lr":Jlw.~r:lt.Ua.aN :1:"1101'11'1 1m (5) a a vor aC;:Jl wah (t.) .IIJ (n, • 
11:"11 ~l.oo ror ~ lIIWI .. ~lt •• HomUy Lt 1''11;0 (l)"'-,4 (I).no 
....... ,.1Iol .... ,1 • • !"CdJnlt . ~.lu" o! Ltw JlQ'rio>J ua-,U' • .lJ1t u ""e.r, u 
..,1... .... ·,.nd"b 8\;ob a.1t.QLtooft a .... d.tl l'1OId, _~H.II. lila (7) ().(;.:"r~. 
lrN ~ 1'111 .. I fa!} to "'On , 

I.'1 nI.::crd : , t .. hi§h -:.vu ta." locr~r r- r1ola and t..'- lor 
-aYii' '' hi",. loa.or lXIr:lo:Ia . It (1) .. d (,) U"I nlrar-1, 0'" ",,11N U 
obU1md; 1!' \.bt.t It;,,, n yu a'" ....... - t. .. t.~, .. j htotlnt , alld 11 C~) 
~ (JO) II''" ~n",,..1 "'1t.b. (t) In1 (::) • dltraTlnt. uta. It. ,,'4.1I1I1J • 

.3. the Uat. 10 ... <:1I.t.a pt'tCII"J.J , H bw ..... rid.ot. t. .. t. \ho 
:!I~Ii'd-""lJ,:ot pfrhd.. 'fQrI oot ber1rc !'ol'J, .. t.td .;,~I4l)'. S<;. U. 
q ..... "'001'-1. '3,.. .... _ ... 1r.,.,J ter ",, !.Jua or W .1r.nlticant. oado'! . 
~ .n ;>acc:!W: U .'a 1'0<;01'.1 10 ........ :..n..d . r .OON. UD !"RetJ !I 
"~I''' _<.ICIum.ar;,d tIO,,~ ! ........ 1It.11 . In i. .. ,,,L,,!).II'1:1aat. ....... 1,.1., 
Uli WI'! 1J.I.'''dt. _to ....... -l1b· ..... 1 1n U-... .-.o<;~ ... .:11 .. (4) 
1'" (6) 1031""" .. l&ct.aJ.m t t-.. tr ,.,rir.l. 0"0'" _ .... ,.d. tra 
.\'1"41, ot tIN t.Jn WIS o',ll..)d U. ~ ... proJt.::t a1cnU'I...ant paT1.od . 
~,. YAh.:::! obl,al..,.d .I.rot r.mpl»J in h~t!.on 7 ~loq" -ttl! tho. 
t4buh\OJ ~ U. b.uz jonnl1 ~~ . n!to net oW.J t.hH t.·. 
~I ..... l,f~ yah ...... ...:.rt U::\IT.W . rha re-oVIol,.tc YIII .U 
>ejt.h tbl ~ t.hll t t.M fOl'~'t.a for ~ .. p..n.oJ .-ou14 •• rit,. bat:...r 
• .u.h ~bI .,." ~ala~lI . 
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FIG. 3 HYPOTHETICAL WAVE RECORDS TO ILLUSTRATE THE DIFFICU LT Y IN 

£VALUATING THE SIGNIFICANT PERIOD 
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TbI .aUtir dal.a, u.e ....... 1lI't.1, '!'I! t.bt ~.rr.ct1or1 d.w..nI 
ill u.ci.!Uliw to Il C&NLII tl<WnL. thl7 tllnI •• tuI'.Q or 1:OQItIt.d 
~due ... d tit..,. ttl.., otn bI 1.n ' .rol'. I .. add1t1ort. t.1II .at-hlt 
data, b7 t.m. ""1 1.n ,,!tlab 1.t. 111 uporWcI. o.n b.d to .tro" 1ft th • 
.... f'ont<:tILs. 

1bt toW'C" of' .rmr 1:: U . .. .... bW .~lyrl. t. ... :a1rtild1 
bnn pointed out.. flit aouo ... of' ... ror 1Il til" ~t'fICt.1on :I1ag:-I'" 
...... in plrt. d!to;: .... ::1 b7 ,.. .... ton (14) . 

11:1 ..sdit.lon t.o IN 101Ir¢n of 'IT"" 1.00 th1I l"ft'flct.lo.n <2I.a­
INa. 1Ino ... in till I'til".clllt. ... b ... 1ue "" rttnct.1oa cO\ll¢ dan 
.lI'L1Ir blc.t.a .. or WGcw.t.e ul •• r,f t.be dHP ... wr .os ... di ... "Uaa. 
or ht_. at lJW,.c,",un t.o ... 1MI or ..,.. ",nod. r,. u..," .. b1c:11 
.n.tlr _"'U" ot tnaCCllJ'I~ dNp _~ .. w.y. dlr.a\.1on CI.ft bt -.1111-
aU1I<1 .Id ~1Jt 1Irror dat t.o i_~C!t. plr~ 0." bI ..... b.Wd to 
• " ... Lilill .... ~t. Till _~hott. at lCeo""llihin& t.t. aboT1l al'l :11 .. 
<:\lII1I1'd 1D HlCt.1oa 5 .I)'J _t.10J:1 8. 

a:r t:ar t.h8 tl'IIWIt. to .... 011 ot 111 ... tONealt. I r f'Ol'I u.. in \hi 
III~ at U. m 1III1IT'1;r •• thar .-pt. To otrt..in • f'DJ'_.t. • 
• tat.cb _t. ba da~.I Lb .. wlm d1r1l1lt.1Oft, 1",,11<1 . L'1Il dIlr.UOll 
-.:st. IN nall .. ",d blter1l 'hI torec .. t.ine vaPhs &l"1I llIIplo)'Wd. lzt 
t.he ton .. nillt Mtbod 1t 1.11 ... ur.td that. "U1IQth .. l.7 t.h8 ootl.t 
st.a:-ts blow1.JlC at lin instant. or U. IUId bl".,. .t. a COI'J..IIt.ant. 
... loel ty for M lUll)' houra.nd .t.(lpllns\&nta..ou.IIl1. V.rtCl1' 
.ap1r1cal rul .. M"" tIt .. 1I PIIt f'orwlJ'd. tor I ..... .,tnt nrlabl.e 
... tacit.ta. t.o lit. u.a td.n.r;La ... toc1t.r utili nuded t or 1;/\. f'Ortout. 
( _ Art.1mr (2). UfIoCt.l"17 t.1W. rllt .. ".1~ht t.n. hJ.F .. loeUta. 
oK)'" ths II t. t-. 1 "" l'1I tad. t. i ••• 

th1I pA .. nt. fib hculI'l,. ..... t.har ... oa pIIrmt • rar.p or cho1coe. 
ll!. cbtt..Nintnt U. needed ~ ... .-'t.I1'I ror t.IJI ( OT1lOUt. . -n. d1"'et1on 
or ti'D 1I1n';" ~.r t.IIa t.t.Oh 1 .... port.d w onlr 16 point.1 of \hi 
CO.". U. einda .... r'eJlol"t.ed in !.he Otautort. 50ab (_ 8trr:r. 
8:llllr. ea .... (s)) nUl • tant' or po .. 1bl. ,,&1001\1 .. ror _cia 
eod1l .,.abel, alld 1.1-. ..... t1on of thll windl 11 or COIU''' 1n<Uttar_ 
.uat.a to wlthLII .u ~. at br)t.h 21 •• tart. .n:! thll t'I.op of Ut. • ...... 

Por ._~h, nppate u.t r_ ._ .. ha _u, ... PI' ... part 
ftlrt.bl&st. 1Iinds of' .tr.n;r.t.b aali1brt. .u. 0'1"1' t.1II c11'11ft .ra. o r 
\he 1le1laD. ad tN., lobi _.UlIr .. p. bIIt.h IIttora .1Id Cloer .~ 
~M wind. o ... r lobe ._ ...... till diNat.ioCl at t./-. 1I1lt.u r:u. 
bit an;r .ala rron ~o .... t. of ltOf"th 1.0 no .. at. or north. !hII 
.-m:! nlocitJ' can t:. alQ' ".1 ... tro. 22 kDctt.l \0 n knot.. the 
dIsr.~to!l aID ra,.. rro. bI'nt.r f'01ll' hrJar. to 0.1011 \00 t.h1rt.,..u 
h=.rB dllpomdine 0lI ~hB t.a. abo_ll fb .. !.hI suru. or \hi .. 10<11 
bltor. thll fint at t.,. Cov _pi! .ed thll nopp!:", Of' 10M "ind, 
attar t.hII tnt. of' tha to .... up', ThI ranI!" or .. l1ga. po.dbl.. 
In ~ ror.e .. !.ed t.1¥bt., parted. aid dirloUOlI 1.& Ch1I'rtf'on "ry 
l.ar~ • , 



'""''''!lr.l)I 1t it posalbt. t.a rolltr1et tM r."~ o! tb. abo" 
.nUOfIIId ... 111'. to' ott.tr t;O"I.\I1d1TatJon.. ""~~k o( t~ _a".,nr. 
o! • ItOZlll e-I\t..r o.n dat.llrzd.nl! !.he dlll"lI.tic.l IIO~ a::l~It..ll,.. 
U Ml! of tlW ~ip. In t.H ...... ",port ~t'ort t n:l I;Jdr ... pcrt 
8M.utol'\. 7, th.,l;a '-ttaPr ."tt.~ of 1t. w1rd IrpI't'I ,. 27-<8 
llneU. U u. f.tcb t.~t.IIl .~h"'" tbt f:e..t.. ~ha ~l,. lib­
SIIr ... Uo"", or 00111.11 luUen, n" u,. otl1l'.Uon to Yithln .n boItr 
or '0 arid ~he ".loetly to 'II'il1'l1n I IcPot. 

eonlld.rabl. at.wnti<>Ol 11 ;Ivan by Svardrup.rld ItInlc (17), 
trUlllr (") In I "",,",nl (7), to t .... p:'obla. nf U. ~O$pIIt.ationll of 
tM -.h,1I ovar • f.tcb rro"" t.M 1110bu apllc1q: and thl polltrophi; 
wind . 11111 probl." wa. oot -nooun:.aN4 in t.hU .tul,. t... ..... !obi 
lhip rapert.a Wlt"a 1I_1l:J ........ lno\l&b t.o olMb tohl >d.n<1 v31ocltl .. 
dll'actly 111 thin tfWo ": ..... q or ~ha a.allfor~ SD,t. . In .doU.t 1ol1. 
in u~ dirrdop1n6 ... t COllt .tor" tba --c-1t.ropb1c 1f'1nd 0011-
porIlnl.a .~~ to bI t:O l.I'1'l:II lblot. oo~lI\al1on. t....s Il.pon 
pcullrophio riad, _W iD" baen h1/111l, Ikru,btt"lll. 

Hi of t.ha lbow • .cr.at'OIIII of afror qno a1nt.!....t t.o. lar&" 
axt.aM Iv' lM t.a:bll.1<1.~' u.-d in lila ~Pfo,..tlol1. ot t!» l.eat 
fONCluta. iCq"r. tot. ... 111 OM r_1n1n, "dCl ineonstlJwner 
btt.1'WI1 toM fO ... I,\II.t 'I,ul:o'1. 11101 tha lCt.Qd ".U." .Hu.t1oTl. 
11> 1. t.t.t tha wind tlald "'1'1 .. cont..tmooully1.a U- ani 1p1I0ll 
(u ...... .,t poaalhly at .t.ar Unt •• nJ t'f'onta) .n:! .. , 11llol1J it 
I ... to ba • h1r~ ert.ifici.l pr oc:ac:lnr. to spUt Ill' ttw '1f1rId 
t1.td int.a arb1trar y p,e""raUon and diety ...... and to daoHe 
IIpcm eOlllwmt 'dad apIIlc!a aad det'11111.e dura t 1Clne. 

3tr4-rn , _ YonoU,t1nR ltIt.hQie hlond 

T" 11_1 fcraee.t techaiqwll •• "lCIribltd b:J s..ardnlp and 
llInk (17) and Irt.hur (2) ..... H .~loyoad 1n the pr'P.nti .... g.f 
~Ia t.a~t tor,,"It.a . The p.a;Mlr b,. Art.lltlr (1) OG U. ........... b1lJ,t.,. f1f"" diNctic.l pn)ftd to ba ~Irt. balpM . In Id:l!t1ol1, ho 
~1P'1 or .... u.r .Ituatiarle. .n>" t"""II.rrt.lt 111 "'b.lch U. t.e~b­
n1~"''' r;1."D or ~b:I .abo .... 1I~ra dH no~ ..... ppl1.::abl., IIIId 
toro ,.. ... IIIIP"O, .. d ... tJ:ols .. 19 adophJ for roreolllU tar lba .. 
11 tua t.1 011 • • 

Tla fo"oa.11~ "har te tlll~ ... no iliad f or tbot t..lt rOf9Ollltl 
Ira found 1n - P.II'f'had Ill,.. Fnrae.ltil1; Q:sphll and PrOCll~· b7 
Art""':' (2). P1.a~. I, n, Ul. ~, ond V .... ra \l.!ad . rbl pTOOId­
W'III d.~ribild for I oll(lOl1.aJ and opPOI1nlt wind-.... ra iliad 'Il'IIn_ 
.... r Ippl1.albLa . 

Tl'lIt JIIP''I' .nt 1t.l»d ""I'erllb1Ulyllo IJ1ncUO'l 01 ~'T:f '!'ranl­
tQ' Arthur 1ra oollb1mti.on td..t.h t.ha ",tr.ction dt.gra_ e;1VR in 
ritJlra lllndil 1t pon1bla t.o expla lll tba OCCIU'J'&D:l4I of _II)' ........ 
etdeh otbarwiH eoo14 no r. Ian blft tor.cau.... ~f_",I1'" t.o t.IM 

..sa •• lao tIM oo-vn11 bJ' D::illll itI tn •••• ret_nonOl .and t.N 
P"JIIIr ~ Qom (6) 1n t.m. A. G.n. 
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Nt,.c~lol1 d1a~ 5!11) ... ~hs~ _ .. u 1Iitb potl"1.oda ~ 8 t.brou~ 
1') _old. (rar An:l;>l.I) .IN • .t:t'~J.:r ,U.eItll.3t.d tr_- Nrt-aetiOl\ 1IdII.1 t..,. ~~ob ff'O!'Io tine Qat 0:- fro ... In .. 1IIu~b of 
uoo. In ,,:t1itlOtt d.tboll~ Artohvr'. !'Ifm!lt.1 loul w:in'la froG! \he 
_t.h ~U1.h "at. 0"0",wt not t. '~Jet.r1 t.o pro<ill!:8 \'Or')' l'..!t'I ....... 
• , Leca f.lnr.ch . 

lrtl:u.r" ~g;lut;1otta md tb. alt..~tt~ ebar~ wi'.1eh '- tt ... n 
(Y1etU" l; of ~tat"'lllee i) rmo 11. polllllibh to l!lllximJ.u the fOr1l_ 
CIIlt..J ....... '-iKM b," bTiIIQlI13 tb" ".v" 111 froa • deep .,.ater 
ci1not.1o!l of tHha: eus ;Ii:!8t 0:- f1'O," .In u1.>-tllth of 150" fo r the 
abea "fig. or poludtol.e orilld d1rootiana rro" ,ast no't'tb taet t.o 
lOuth lIDutb wtl51. 1:! ~he t.t~ h \e'1"OIi.'I& tea •• 1oat t.he 00.1'1. . fhtd 
if tbI (o~caat. pitied h ht~ "nough to yi.ld .... 1"1 to..- v:ol ... ol 
!'.el1l ror"T ........ ~II\ Uta "out.bu..t, it. 18 po .. 1ba to briqt the 
"'f8' C\l.t. r:4 t~ (,I.e.'!. .1, "--" ancllo or fort,._fin cia,,"'. (.Uh • 
reduct.lon or l'n!s 1M c1' so in tohll polIriod an:! (.0 to So:( in tt. 
bII.1Jht) and ua, tha :-e(ra:::t1OI1 ... &1_ (or ....... troll (Iu. t.et. Low 
period 10011 1I'1.r.d ......... tf'Q= IIOllth .ind. can 11., be ~hll in 
at «I mglt CIJ." YJC to tbe fetch and ttt. UWolNlt1nc ,UICt or 
... rr.letll.1n thva e1 nS.hed . 

t'cr <tiiltant f"~hI", of cour6tl, lIueh freadOli do .. not axiot, 
b.>t Arthur'a 1'!11II1.IU. p&r .. 1t tha Jat..:-<WI. tJ on or I'\8ny di,t.&nL 
t.t<:h,u lIh1Ch othe)'.in eould t'lCt 00 u"td to faNout t.he IITr!.vd 
of mo,VillI at L<lIlJ;: Branch. For oxal!!f>b , .trnne t'lCrthlut. 1ft" .. !;!: in 
t.Jle arR, IIOT t h o!. Una nmning d~ .. ~t I)! thI tiOut.ha1'n tip of 
C,...a Cod occurr.d !r.Qlllntly . ThlN lba ... ,.al to trnll it! the 
diraet'CIn 1)( W. ..-:I:rldll. t.l»y coultl DOt. Naah L<H1J Bralleh , bo.:.t if 
the 1'I:.eb -per.t.,..t..d /I UtU. to tilt IOUtb of caps Cod , It 1fOuld 
tbeo bI poesibU to brill! tt • ., .... e:s eo:t o r tnt !It.c:h It an l:IIla or 
4sO an;'! I:rltlC t.b'!I 1ft to Lo,. lIraneh !roa dUl lalt . the a~. oon­
ai.:loJratloDl. tr.qu.nU,. .xpla t...:! ?a,.." 1Ih1.oh eould DOt lit .... leen 
n:pl.a.insd in 'lI.1 at.bh" wa,.. {hi appllcat.1on at !hi .... r1.abl..Ut,. 
ill ~ d.l.,reet1e:i o( ,....,.. tr,,",1 to 'pee1tio oaMII ..-111 be dieeusHd 
'-be" tf:1I [;)NC'.U aN diecllsaad. 

In "dd1t.ia" t" tlII .tandard t.a.:m~ue. jll.t •• oribed, two 
n .. proeedur" IItd t o be a1lplo;r.d in order to axpl.t.1n ........ WI'.1ch 
could not. t.. .Xpll1,.d by prn1cll.l;r Im<nn:I ... at.boa . TbI t.1tO pro-
gatlur".!1 1I'llN .a4apt.ld. toO ICCOIUlt. tor t.. ... de ... ,. of ...... 11 in t.he 
r~t.eb anI! to ;J;o-:ount ro r t.1I. "rr ... t, er tW"llinR .nd ineNastn, .1rul, in doa,,_by rapi4l), 1IXlY1rI6: .aat eOlat atoma . 

0 ... " .. tNT ,1t~t1OG 'IIh1ch ooo:urrad quiWo frlqulnu, .1",t 
bI on:;rll:8c1 by tbl tollc:wifIR u:ampl. . SUPJll)II tt.t thiN -"'N 
.... at. 1Iir:d. oU tho _all. at , .. ~.fHY axtend1nc 0,..1' till Ulantic 
to l!!a t.a_l1CCI$ of tilt or~r ot n,.. hundred mllt.~1 1111.. . a.ppo.. 
t.st the M.Bt 'ftlli. l'at ror .. ,.. Ul1rt;r hour". and \.lIIn d1II OIl\! 
..so.Dt,. n. oroal _bbo'W plndt tor~lIt.a I)f tM .'''''1 lIP to 
t.!Ie tiM U-.. t. tJ.- .-til.:! atops blc:lf'1n6. ~t ju.t aft.llr U. w1J:Id 
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Dtopl, the Oea&ll Dut. to lUt.&ncu of fiva hutdNd ~v Utlal .ull 1a 
c;ovlNd 'lfitb .V'S 'ir"".l.1~ t.c,.,-d a hare. /;Ow, t. .... mN."'Up-ltImk 
t.ilIIory .t.at.n· t.lJlt. ~op~ tor \J)I laO\. _!.#It I Dr .0 ..u.1 ot W. 
r.l.on, I.bJ .... UIrn11'l<lant ... a .. ~!flU bt IoIIIIII 01''''' toM O:lt.u-. 
rot.::h , but..it !;kMo IIOt t.DU liD .tat "VD' wUl bot ob,,"«i Dt. ~ 
oad of I retch Mvenl houra aI\.el' tJw w1.nr.I. "" ... til. r,to" b.1" 
cuRd. In t.1B atD,.. s1t.tM.tl.on. 1t 11 '.1Q)"OWd !:lowe ...... , u.t _v .. 
riD. eontin ... to 0. obaotl"Vod tor ,\uiM I lOtli1.e In. .. 10M WilI·I. baY. 
eaa..-d. 

It. lholild aleo' bIJ liotad !oN\. U. _U r. t.lwol'7 ot tlw de~J' ot 
",,-, •• of tbI ncn1fkant -1&Irt- and. 

II nt..ttoa .n.k Ulentono in 
appUubl. . FoT t.bI pupU ... t.1on o t 

plpar, \bI dpt1tlcant _TN I" ... a ritnl.l 
<JbLarlc.' trail t.be .bono _9", ~14 WI. d1at.anc1 \0 tN tb01"ll. 
Tb. ar.a "". t. .. ..,t.od .... it !JIlt orillntol tltch had I.e...t.natotd. a t 
&11, :u.n.,..u.s fro", t.M _n, Ind • tONoalt tOT "t. ...... "1. 
tOllT Of' tiT'll boIL"" atwr t. ... wind. Nd .t.oppeod. ... obt.a.1",4. !ben 
U. _ft' 0_ mu.dnci .u.. ho. t.be c~.t. '"fl"I de",~ u. " distaaoa 
t.o u.. .baro and a Ior'tC.ut tor t.M ... avl. 11&11t 0 .. t..I bow". &Iter "hi 
wind. had .t.op~d._. obtaU-d. I17Im.u.t.1A, t.1B .nt.1r1 t.teb (wiUl 
prc~r "'flIll'd. to thl taot. U. t. the lanit.h of t.he tlt.ch aDd "at< lot. 
.'!ur.t1<m ol t.IW 111m _11 "hi l.1a1U,. taoWr u u.a tar "1lI1) it. _a 
pou1bla to obt.ain t ONea,ts tor ....... which could not other. b. )a,.. 

bun Iorie .. t. 

'r~ deea,. 1n tttoh .. thod hal baln lI .. d on tlw _tt co.n. U a 
J:enon'u procedul't mn a1W..t.ionl .1111.lar to thl onl doDCr1bod abo" 
arolli. 'fhl .st.hcd . Ul be deecrlllllci in a tOZ't.bc:olling pv.bU::atJ.on 
by ~hiiI HylirlOl"pblc: Otfica . filii "decal 1n rlt-cb" pl'Oc:.dllrl hi. 
appllren~17 1IOt. baen juat.1.f1ad t. heoratleally. Ion .xa_11 111 .. Mah 
it. .... lIud 'I eb.n in U. toll~R Ile\1oo, IIId a .ta t.bt.1eel 
analyrla ot t hl relll1l~s obtaiMd b,. 11.8 lIDI 111 l[iWlo 1tI .. eUon 7. 

f'1nIl1y, dur~ Ow- pII a_~ of an .ut. coast. .too,.., t.ht IfiAdl 
.t"11t. b. Ruthlsst 20 lenatl fo r 1S houra, tlJn ... t. _tll ... t 
71 Imot.. !"o r 9 houri. and tntn .It J9 knol.l tor "hourI. tta .. u.a1 
pro~_1 tor "-r~ dtd :'lOt. ..... to bOIl 'pp'I'opria~ atd 80 • 
_~ I'll' d.~los-d wb1.cb p ... ,001 r.su1u 1'or l ba h<ripU but. 
WhiDh 1.Id t.o 1I1COnlilat."c:lu 1n tJll! period . Tbe _tbod tflr Ie­
oounli~ to .. t.w'nitll 1II.cl il'lCN .. i ng Windl 1fil1 be del~1b.d ... »11 
the tbreu.t.1 tor 111 talt. oo,lst. ator", a ra .,.11'1'Id. 

S!c:U.". 6 - [orlont. T!eln!q,ulJ tIIIo1 60.., !::n.3;:)b. 

'1 t.~ Laat. Ioreoaal" .. ,.. at.~r.I. 1t. anon beu._ ,"l,.,.t 
toha e. it. "I ut.r'~l¥ dittloult. to tI1t t.bI pariocl lOl'lhatl. Or, 
1.0 p1It. 1t. anotMr ... ,. . t.Q obtai."!. .,&1\195 nhr t hl obMrud tltnl~ 

ticant ~r1n-J would NQuir. t.hIo 1:1 '" of w1rs1. olltlld, o t thI po.albl. 
ra,p ol U. ~tad \!Il'll" or .. auld 1"II1nIlt. ln t.nt..ndOtd elil_ 
c",.-nel .. ill "III rlport.ad haight.l. On tha ot hlr bind, it. _tJ~ 
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....... <1 to I.- "",nn,;t_ to obutn " nlWl rot' liM ~1[t.:!.!lC1lllt bI!'!h ~ 

... ""'-eh .. (.u ou.n ~o ~ ob .. "~ Yaw. "" • cho1;;e or t.t:, t" ....... " 
""'.M~fj W1tab. '\.1D r"II.- 41 t ... pOmblt "'TlOl'~ ..a'boB . n. 
f'1"O<M1'un 'lola\. -sa lI!!ad in ,n ca." 1.'-'" w .. to ""!4"'Pt to ron­
COIn ~bI h-'1&b'.S .. c.l.o"'!1 .. j'It> .. 1bl.. I! tt ,,*11 pou,U:it. to lU. 
i!iIXI .tN' ..... /It. in U ... nto:t. ~bo Id~t too ana\. an . r~;, 111 t bl 
taidlt, it ••• dO!le. n. N~l~. wh!.<:b follow ella bit <:e>n3tlloll"1t<l to 
I:>e • Jt.udt ar 1111 ,'""',. in ~b! 1'tI"'~8W;j ;N!'r!o::l .rwr til ,nworpt 
to .. to t.N btl pc.u1U. htttaht !Ol'e(:ut. It the (auout .. \.hod 
IICrh ~rt.Cct:r. ~bI Not pNalblA Ml!Jbt (" ... Gut al*, hpUu t!lt 
but ",,&!lib .. Jl'rtt><! [Q .. oa.~ . It tht !O,..C3"t .. tb)(! wor ~ t.r r.et.­
l.7. tI'\I! ltD ... ~otCW". Vlrow" u.. .... "or pa..r1. or t ile .rror tnto error ' 
ill t he ro:'luot ~rlod and tlr.!.. __ cnll1u tho. errors . 

~II tolla (0,.. ..... 10 par .... t.er.1l "1'1 tMew!"J:l1n.w. IN¥. to r I. 

jla!"uol Ito.,., = .. mll\ ..... ra'ow ]..at-two. 1QI tIOnl'oll in ~1»1r oho103. 
0:1 ~ht ot.lwr htlrtI ••• at! t.hII r "t.cb t.e~t.e!l a~nrt t.bt COII.st, it 
"sa _111 tCft1ll.d tlltt UIIo IlOUw,l l»ut'11I1bs<U'vatianl fu,d to!" 
fort .. ,t polr .... terl --tLhlJl • ".ry _ll ~ ... or .. .IiIllillS. ~'I'._ 

ctvant.l1 ,,/du WI, .. ",,!\d L1cnt' t.bo hlt1cht. tor.cuh life"' .!I~U~ 
aocd .nd tM pl'rlc:d !'<>~.tl "no of!. 

P~g!JTU I., ), 6, lid '? '1no ;;nph~ or w.. fOreQalt. "U'I"I t.bJ 
o.tT":' "a1.l:.:I at tt-.. '1Cllin-:..l'lt. I>wl¢' t. lind pII:"1od . ~ top 
~ph !~ e,,,.h tiallra lth'&s !.hIt ~luu of t.lw (ora cut.:! 11(1li_1'1. 
UI'l~ J>lriod. "hit IlIacb 1tn)8i<'n 1IOoIl'd al",U!..c.ar.l. pol"'-Dd, and I.lM 
....... VI'O"" ~ 11U'ttaant 'Pade<! . n. bol.tom ,nlp!) I.n .ch !'1I'.IlW 
&1"., tho .. fJ,uaa "r t.bo fOrKUWd silln1t1cln\ hIt.ic!lt am the ob­
.. r ... d 1Ii&~lIllll\t !!rilllt . 1!her& ..uti",l. lWi&bt ro~~"h 0001ll' 
t.!tt ~_. rslll'&a.!rt. t.hIt .\IQUl ... root. o f t.ha a .. a!' u,. -'lUaNa or 
~t. ~,"d'J.d to",~at.., o r 1Ihat "Ul bit ",!lrr~ 1.0 as u... root. 
_UI &C.I,ue .... blt~M • 

.l n..iU' <:It t.I.., tOl'>6gast. gnl.",ha IW'WI t.bt~ it ... pntrall: 
po .. I1ba ~ IK .. ""ry .::1.0" t.o Ute ob.,.n~ hll.jhtl 10 thl .ion. 
o,u~ !'el~ •• I t. 'If.I!l.e~ po .. 1t:ih to p~ fo:"ou~ tbr :co VAy, 
4 •••• thrco~ 8 P-l'I ... no! to:' 2;> vaY. 41 a . ll. t ll:-eqh a p ••• n.. .... 
dl.:I no~ UIl:! !..:; t. an1 poMihl,e rat.el:!. an p h:ert whleh oroWd 'Ia ... 
uuN<l tt.a cb .. ..,.M ... vu. 't'ha noper toa l1 nna .,...,.. a __ ~ !.'IIl) tea t. 
Man. n. .. n1M ea.a an not 1n::l.udeli 1:1 any ... l)'lh or t.he 
::"Ic,;.ua ""'1tob ~llctw . l'. 11 abo nielont that. t.hono '11'1 <la!'1n1t.& 
tQre.ean trMlaa 111 thl 1lI1dot. . 7blra .. re hlo ... U ...... to~ UII. 
0!>&1t. .~ clllrl .... ta ~:'lod and A t.hitd wllioh w .. 1I0~ "trl ta I() 
il\~. 'ft.. 1\or",1 <;:.I.:l boo pt=l'C!Id oul. u111, on the gn.ph.I . 

!1lI ,""phil of tba fa.~Ka' 1. portod '1arla& :hi (t_l obMrvG 
;;.riodl v-. &!n of UlWrtolt. . n. 9etell £h)d.oft U&Gifioant. 
period i. JiUcn illQ)'lI highif' thin 'the on proj.c~ rllill1.r1caw.. 
plrio<1. Tho 'l'&rloll1 "iMlnl.l Q! I.lM CI1~1 .~h NlPNllftl t till; 
!eJ"&caat. .... rio:l .... &&.oll bA_ upocI & .,pa ra:.. !_ea~ unit, t.l. 
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• ell81..ln~ 'e~h .rod t.t. oW-I" ~5t. ;ano.""tar" u$O<;t..Wd Wit.h it . 
-,,~h "£'I"II'o\. 1. umall, • oonUnllOusl,1oono ... 10C ",u·y" which 
t..ndn.~. "t.n ~n. !or.ean Noiltlt. blco.It too 1.ow to .-.ount. to 
'nyt.b1n& or po.dbl,. 'wbion t.he t noh i. nllll.uet.ed 1n tbl e. .. ot • 
dtuaUoo in .,.hiob dKq in tl. t'U ... h"AI u .. d. 01'11 d1t'J'icuU, in 
the p,.Mn\. lo,. .... Unc _thod. _ ... to III tN.t. onc:e tbl pl"Oc:e .. 

of t'ont .... t.1.rc for. &1"n r,tch 11 IJtaTtid it \lIocat, Il.oo.t 
t.rlou1bt. to fon .... t non-!JlOTunnc or <ker .... lne period, U' tJ\. 
f llt.gh 1. (urly tonlt. 

rbl t.rend in t.bI ob .. rvotd ... due .holald •. 1$0 to nowd. Thel"l 
.... d.t1oiw t.rtlnct. 1n ToM M1i!PU -.JtI.ch 8O.t 1 •• pen11t. toT 
lo"r.l ClI.ya. and it • ..,. u'lIIUy po.81b1, t.o '" ho'Jr the, could bI 
.11ICI¢1It..d with ~ha lNljor IOIteol"Olog1l:al d:an&". ". t.rend. 1n 
w.. ob_rv.d pert.od •• tIt wutth 1 ... plOllOIIoad .1Id till •• :W1S '''11 
to t'h"'t~t.e .-ueh ., .. rept.n, fro. 0111 o ......... t.1C1f\ to the n.n. 

"1:11.11,. 11. .bodd be 1118ntt_d w.t IU obM1"'f.Uonl piT cia, 
.rw ApOJ"t..d. n. oble ..... d .. .1 ....... tt.retore d,n .. 111 t.1., 
.nd i\. h po .. .1l>.h to stud)' t.jw hiill-up or ....... in ~ t.t.;h 
an:! OWl" pointe ot' int.'l"ut. 1M .. J",!uOiat obn ..... tloo .... ,. 
t.or1";j1 1 """. woul'J b.:I" ""'d, the pnobla. oJ t.elt.inll \."- t'~1\. 
IWItho.J.I IUlII *,rw dU't'1elllt. Oont..lDllOII.8 rlcord1nC ot' ....... record. 
Iu:b .. Npaned by I_;:s.ni smu. (10) .. ill bin hllf*;t in 
~~T:Idn1n. tbot ~iMI of .rrt .. l or ....... I'l'o ... d1.taat r.t.cb. 

1"bI ~ .. hn1qll.8" -.pl~ UI "Irrying aut. tbl foreouta...-ul no .. 
be <t11"'II1IHd b)' dee .. r1.td.nr; ... tu.l. ':':&"911. or ~ _t.hode I_rUed 
I'll 5IocdOQ 5. fbi 'D.IIplu to be dheus* in ,"dofr 1""1 (1) 
~le of t.M 01.....,. or 11' ..... " iJ:I ~bI ".t.e.h, (2) Jl:u..,l .. ot' ,.n._ 
.b1U\y in U1Te .. Uon or ...... 'l'r'a".l, (J) taupl. oJ D..~ Oo"t 
S'I.Ono, Tumtnll: Ind lnerus1nc W1.rv!1 and A .. oeSat.ed ..... boo...tl. 
(4) l!U..owple oJ. Hurr1;aDII Ind b$O..u,ted .,.. BRord" (5) ~lIfIllI 
ot' S.r~1Jd ..... PI:Incut.a and uaoll;Sat,e4 ....... ~rd.. TM 
1)W1IO" ttl c!hCtl5al.ni; thlo ... q..l •• 1. t.hT_rold. J't.rlt, \.116 cti ... 
cllIIeioo abo ... I'l11'O WIll" ron=:.an t.I<:m1Qoll .... 6J'Plled. StOOftd. 
thf "'" t.e<:IvIJlj,U$1I c!e:oc:rlbld 11> SIot1011 5 .no ot' 10I.lre,t. Third, 
lot. 1!.s::IlIa1on "ill in po.r~ htlp W IIlDllt.&nliUl.I _ or ~1Mo "On-

01'1111.0111 1'!Ile.b llr .. :!I.Ild!I in thlio rolloYiac .... tion •• 

1. j,!g."la of U. 0.0:17 ot' ........ 1P u. raton. 1 ... 11 da_ 
n ned ua..opll ot' t.hI OCcUM"OI>I:e or .,,::b • at tu.tion .... tound. on 
~prU :n, :>8 • ...s ?9 d~tne ~he plasap or. not_!.oo_1nt.en .. , .. t 
"o .. t .tor .. IS Ul .... trated 1n l'1I\II"I 4. 'I'M t'ir.'" .... tooth rUe 
in WI'" hoi.llt. ...... clllI&sd b7 t",nt.,._lmot. Dorth ... " wind. t'ro", 0(.00 
to 1000 on th. 21th. h rlt.oh (limited by L<>ns bland) .... lher\. 
aD:! \.hI ""-YIII cited out rapidly ... oon .. U. .. 1nd. ''I.OPJlld. Tbi 
•• cond A .. _toOth. r1. ... 1n ...... hfl.!!bt .... " .... d b, t .. nt,._t. .. _knot 
south .ooth out If1ntl. fro," 1400 to 2.1;00 on \.hi "".nty_nnW!. 
Then "'"5 • loll tl"OlI ('I()()() to 0(,00 on t.hI 28th. 
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T'- 01):). (pril 28t.a , 1)DOpt.!Q:.p atta-I • _n u. puUs 
""t.w .... IO'itt\ all opt .. _t.eorolorle&l _" l.n it.. n. _ .. de •• top­
-.:I 0'Nr t.M oc.lIlI u.1 .,..t 111 IJlII:.h • .." lba:. t~ _. paaetbl, 
t.o tuId. C't.cb "UI ".11:' louth .. st. .... Dd. atout. e •• ~ 
Mut.1eal al.bl lDna. IAr.d2U:1qc It. LoI1l hncb. fbi .:o .. ~l 'Wtnd 
raporlA aolllbinllr:t wit.b t.he 17D"Pt.1.J;) -ill lQ:!1"1t.:I Uat. lobi t!r""u,.. 
start. I'Ir tt. ortn:li -uct t. <kOO !Sf .nd u.t. tbol .U.,U,.. .ad ott 
tt. "11):1. _0\1.1":1 '- 1500 &:sr . n. aout.£]. ortnJ. ltd th. IIhlp .... porh 
er .... u. u"_ iDd1cat,d that t.h!I ,""'~"IdlII:I ,..100:1t.y "'.12) tlnot.1 
t.~bDv.t. U. Ibcw, t.t. tnw:-.al . na. 19X1 .ympt.k dart. .rid 
t lw 0'" 1Ibicb CoUDfItd It I~ IMt. u... -lD.- hCI _til "'pU1t 
r:ttu"~ t.bI put. .u bQurll, thaL !.hi ...-indl! on,. 1.JI. JAM. of w.. Aot.c!l 
llM,..at. t.t. _at. ..... lJ.4It ..ui I'I .. Hl:J ... .,..Dd:lcllhr ~ :.be on.~tIIl 
,,1n11 '"I' tJIOt fi t ch, &lIJ tha t. 110 _ tl~b hIod l!IJen Cor_d ortdc:b 
hold .. plaln tbe obM ..... <I ........ "!"WI' l500 EST. t'tnI. UI ON,r to 
fo .. c-.lt. t.N ... .,. It. l.on& B~ncb lip 14 1500, tnl rou.c-lnC tlbb 
_. pro~. 

~t.1on 

1 .. ~ 
" hour. ....... 
8 hour. 

11 hour. 

VJLi 2. WILiI lIP .... nn:; flI)Jf 0400 AI'KIi. 2S 1(1 
lSOJ.\J'RIL~. I(U'):O) lWJl3 Ilrruzno:N DI 

'" "" .. Porio! .... 
'.1 ... '.1 ,., 0500 1ST IJJr , .. .0, ,., j.4 ""'" "" 7., ." 7.' 6.0 1000 ~r 
S.O . ." 7., •• 4 1200 .., ..) .01 70S 4.' "00 iST 

,. 

<libt.t\1'I111 lit. Si, .. Uteant l!eiDlt. at. I'.hd oi" Ft\;Qb. 8»'. I18r ... ,nion 
toeUtcil.llt. I!Id ~ Jj~"1ea.n:' a.il!"~ a1"t..r 1I11l'n"t.\on) 

""s rorec'lt.ad hd pJ1ta o,.. .. lbot t.N oblltrnd M1&bt.. ~ lbou~ 
..-rln_t.aIlt.M ot • ( oot.. n. p.l"obla_. tlIougb. t.or I101r \0 forl" .. t. 
U.I .,.. .. t Ch~' at~ 1500 ESt. TM""", 111 r.l.:!n _t..~ eH.-<! 
t.o be ~"'" onl,. po .. ibl.' ... ,. ~ rO"""I~ ~bI ......... • f"" 1500 SST. 
Ace.ol'll1.ncly, it •• ,u"",,<1 \.hI;~ qHI .-J.Lh. ~J::ht. or I.) f .. ~ 
and I p.rlod or L.9 """'<lU ex1.S"-Id 0 .... thl .o~trt r.t.ch axe.p:' 
o.t the tar .. .:t. 1'hen tiM .ft. ritt,. MUUCal utu or{lho~"W'II.re 
d.Q.l,c t.bat. dJ ~\.aIl-=- t. o tbol cout.. B1 I..a::ra .. 1q till doI':'.J 
U.t.aDc. by n.n,. lIlutical 1II1l •• inc,...,,'--. ft. .... , pOujbla to 
to .......... at "'v •• unt.:1.1 lp-1l JO. CQOO ESt. Tabla J I~' till to ... e .. t. 
p1lrloBt.ara "hkl"l bad to "tIot .vlblWd 1D clrmnc out. till lb),., pro­
QIIduro. 

" 



...... , 8., fL. Id,rh od \.h , ' . 9 .ecr:ond period ~1rT U. 
Cet.olb at. ~.500 Aprll 284 .. ~, ... ...,. H~c .. t. TT<I""l 'rial B, T, ".. 

'" .79 • 02 . ". . ••• , .. 2100 'PI' 28 
100 .OJ ." 11 1.1"11 , .. ,., 0200 'IX' 29 

'''' .'" .9) 16 bu , .. '., 0700 ... • 42 .94 19 hr. ,., ... 1000 

"" .)6 ." " ..... '.S 7.' 1,.. .... .:J> ." " "n ,., M 1700 

"" .2<1 .S6 " ".. 2.l S •• ,... 
'00 ." .S> " hn 1.S S.2 '''''' "" 

.., .SO " ..... ' ..4 S., 0200 "Dr 30 

( tIota t.1 ell! flu/Hr; 1141.10 oC Sicn1rU:&lIt lwlaM or n .. s .. J'l.er <lao.,. 
to ncnlfbant. b811¢1t. o! ....... at. t.t.. .nd ot the 
h:.eb; TD' .,.rlDd ot _ ... , IC~r d.~.,.. """, 
nol.a. t.lon 1IIl_ II I.n T .. bl.I 2) 

lIow ~t-.t. ill nCD" 4 Irld 'l'lbl. 4 ~. to~ •• ~ ba~U rollow 
U .. obM!"ft<I bdCbt.. ttrwghOlit !.be eot.i,.. ~r1od or the f:>ruast. U 
.!ther ~ &N-=h Cro.ion 9oAl"<l 01" tlw ...... PrO".o::t 11&Dllic:aot. periodl 
" ... used .1 • ¢t.elr on tlw CONCut pilr1odl, .. itbs!' one "V'" ".11 
>r1th t. .. tor.c ... t period.. 'l'1w COl"9(:alt. psriodB U. bstorHo U. 
sprtlsd ot .. alusl ot tn. obuM'1td plrlods. Whltn t.l'W t.u. ot tot. 101'1-
cast did not. cr:or .. spond tD tla t1_ ot W. ob/!"rvst.1on, Lb. ro",~ut. 
..... 111 ...... inl.erpoillt.otd Un.arl:J' fOJ" ths IIt.!I t t..tlo::al aMJ.,.iI 1n 
Slotioo? l'abl..l 4 P"'u I.m obee!'ftd ,~ to",outed ... &1\1" Cor 
the nallp1.a cUsclIlINci. 

'UlILJ 10 . Oas~lI:ll '1(1) iOISCASt VALUES fOR niB 
WIQ"l,! OJ' rIlE O&CAr 111 YETeu JEnVD 

ObHr,..d OJM.arTed ;'0"0IIst. 0,",,01,..." 
r". BSB 5.l.!. ...... Pro,..::t Sle· SiC· 

P .. rlod Sig. ~rlod ... dod "''Ib' 
.l :>8 OBOO SST b., •• b , .) '.82 

1200 "" .. , .. , ••• 6 .;6 
"00 lISt ' .4 ,~ ,." .... 
'000 "" 7., ,.' ,., 6.~S 
21,00 ESr S.' ,., '.7 ,.,. 

" 29 0400 ESf ,., '.7 '.1 ,.W ........ • .2 ,., '., ).5, 

1200 "" 
,., .. , 7.0 ,~. 

'600 SST 7 •• ,., 7 •• 2.,. 
2000 "" 

,., ,.' S.O '.20 ".. as. 7.7 ,.2 S. , '." 
" ~ 0400 EST '.4 ,., s., '.94 
~ S.cLlol1 ? .. 1t.1pl.e .. ~d to~eutl. 

'" 

Tor901111. "" . .. "", 
6.6'7 (1lIlS)' 
7.' 
?25 
'.2, 
,.2" ,.» 
3.6) 
).10 
'.60 
, .W 
1.67 
'.27 



It ...... CQlIt.1Q~ t.q c_ we. at Ilft ...... ill lItl1eh I.Iwy ha ... 
bHD prwt.wd. &!~r ~M . lnda ha .. . ~ .. ~ O'IW 10M 't ... , the" 
.0_ add1 t.~1 tbloaret1eal inrut.11l11 t 1011. at t.bau oatl" .. 11 ~. 
or •• bm'. 'Allpt. ~. ~ c ... in _h~b ..... ~r dt.ua\.lorl 1n­
d1Cata. that. 1lUc:h QCHl.ldoJrat.1.,xn, ar. U. onl}, pouibu _, to tx­
pla1.n ._ of ~bt ...... -nicb O:~ 1zI nat.11l'I, In o",*r t.o t:.. 
ooUl. Wnt i .o t.h1 •• ~ ",ry caM 1n wb1cb • dac&,7 ill t,t.ch dtou­
~ion .rooa " " t.rut.ad 1n t.ha sa. _,. •• "ha ana ,i .. cribe<! .bo¥a. 
In .. deline. :Ill...,. ... n. 1NnI fon.:ut 1Ib1ch cOlllld not. ot.h,rwt .. hJ ... 
b .. 11 tot_at fila .!:Id1Uoad sUlJu10na 111 Whicb -..lt1pla fO"'ef.t • 
• ro .. . . n ,ooount.em . n. u.. our I.ha he1&bt. Ir"pha 1n nOli".' 
4, ~, 6, .nd 7 allOW Uso .. (,...cut .. .tUII' 1lhioh .. n ob~,*, b, 
tha cIIo""7 1ft t't.c.h _"hod, ttw .ocur • ..,. or u. ."hod '11111 '- cIt.­
cu._ 1n tbl .. cUoo trb:1on tollo ... . 

'- ... !CIIIlId on Ap;ril '2,.nd 'pdl 23. 
"JWi~:n. !.ta,.. .. ,d t.all III tha co ""'" tor.d 
~ 1.0:\& lallii'd a.d t.n .. If • • Jar .. ,. .at. about. UOO u.. 
wiII_w il1ad wt n,,1dl.7 ani t.hln ...... a1nd. In"llpabla ot 
maine u. hlp ".n. which ..... • TIle ... h .. tor U. 
l.oc&l ...... n plot.t.<a:1 tor Apl1.l 1600 anel 2000. lout nortb 
... t.arl,.1riada " fiN alto blowi.r1r, 1n • w.n.d lltt.7 to OM bwt<trtod 
.. utica! ..u ... 101. to the .oat.1I or IhrltQ.; ket, 

On Ap-ll n, 19», u. .1nd1ll ,ppoN,..d ~o . t.rt. _Uh • toro. 
ot ~lItort. 5 .nd Utay 1. .. ~ WlLU April 22, 1.9:fl. On UN .. n 
au hourI,. .. p. t.ha,. t>.d tmltn ott "". ~,d ot 11 to 1) kDotoe. 
/lid ttot ... .tw .. a tdlb doll1nawd t.M area and W. rinda ..... Ucbt. 
F1K\IN 8 portr.,.. ~'- abo ... rao t.. pio""rlall,.. It. alao .hoot. 
toIMt tlJl ujo.r ..... t .... 1n ..,vu on "".~ the .,... or lntuut.. a nd 
~hat t ... "'1 to rO ... ~!lt tor Lolli Branan ... to brill& u. 10;1 ... 

out. gf Uw pnlrninll a ..... t an angle or 'YfJ. r.bh S .haa>. ~bI 
nr10u tol'9~'t pata .• w ... 1f!i1ch .. :-8 ,.,.laud 1D ordar to o.rry 
ou t tot. rencaaU " 

B:ltat.lon Sy 

'r 
6 b... 8 

'.1 
1.2 hra 10.1 

5.' 
1.8 hra 11 .11 

6.' 

!:tU9L..1!: 0)/ VAIID.IllLI'1'! III UIRETIOll 01 W.ult T!'.I vr1. 
!)tOOl,. Dil t.lM' 1"10 WI( . Fat.cl! ao 11K. 'lUnd. It.l t t 
at. 'pril '1 , 19:fl. nnd "pHd 2~ 1cMt... Dur-.tion 
18 bottr •• 
, ""Ji' 

"''''' to/rr 
.S? 
." 
." .ge 

." .06 

" " 
7.0 
J.9 

e., 
, .1 

' .7 ,., 

.J> ,.' 

. " 6.e 

." 7.S 

" 

lOt 

20 tits .. >, 2 . )5 ,., 
I pr 22 'I:lO EST 

18 hr • ... ).90 
' .e 

}.JIr 2) Ol» I 
17 1Ir. 1.00 S., 

7.5 
Apr 2) 06JO I 



flen;,. IIallo ot Ml£ht. of ........ at. fP \0 !"Iot.cb too 
hoicM ot "'"3 at. (P to :.tc:b. Tglry• !laUD of ,.r lod 
of 'Iraq, It riP to (,teh to p'rtod b! ...... . at. (jJ 1:.0 
twtob . ~Ie, liat;io of height of ..... u afwr d.t<:.,. loO 
hdlht ot .. n t . It. r;p to rnch . 'I'D> ptrlod ot .. WII 
d!,.ef' deu,-). 

In otdtr \.0 obtdn forec .. ta aJ't.ar IprU 2 ) , I'I6JO, it. ..... 
neo .... l"y 100 co...oine lobo U\itory or _ .... cOtdng 0'\It.. ot the r,tob 
U an In,l.e ,,1U1 ~!. Qonoep~ ot dec.,. in t.M fekb . TIle ONel"ll'H 
ht'1l!:hU nuetQl.\.It gOnahler.bl,y and Uw for.calJtll '17M only !Woo 
tbl ~k' . n. ~riod •• ~. hul, ... U . 

In addit.1on to ,Uu.t1cno in .. hieh ... ftll ca. out. or .. d1.tan~ 
fetah .. t., 'nele, \rthur'. I'uulta '"fOe WIlful !or forecanln, 
locIal wa.... ltIr u\II!llPb, on "y 9 and *:r 10 tla ........ t.iIII!;.,. 
.not. _ind, alDru: tht "Olllt. .,,1cll "U lOIlt.h IIOQtb ... 1. fro. l200 
Wl y 9 ~lIrough 1600,iSlly 9, aouU:l !'toll! 1600 Nil, 9 thro.w. 2000,"" 9, 
and CIIlh IIO\lUl ?'O llt trQ lI 2000, KIa,. 9 through '2000, WIlY 10. n. 
a1C11t hDttu or _ tt; lIOuUl .. aLert, ril'lill and IIOl;Itb odDd, ...... 
• d~ too Uw d"raUt'O\ or tbI lIO\ltJI aQlrt,h .... tArl,. nods in tbIo 
oo~t.&t1on of U. .au, dw1.fl& thl tl .... tboot. tns south 8Ol,It.h .al.-
• rlT III'1nl(1 ...... blCI'IfUII . Tte ... traoUon d1a 1tfS." at 1.0", I!l'Ilncb 
, rigu.ra 1) loo.a tbt pun .. .,. t.ra1n.11 mill t.ht ..,ut.h ltQutb ..... t. 
would be at.roncly at.toenuat.ed by rerratt.1on, but ncu ... B ~. 
t.hn. the lar. leal. od.ntation or the coaat .. nd~1 the """l'1l­
Uon of ...... by lOu~h _ t h ... terly winde O'O'e .. tt. enl of tt:a 
OC"11 to I.N ....... ~h or Lons Sn-l1ch. B:r bril1gU5 ........ oc t or ~bI 
pn.rat11'l1 .... It In Ingle or 'So, the .rr.et or .t""""" IItWnu._ 
t.ton "fIT N Craetio" .... II1.nUdsed, a" d u.. rONCan .. do .. vaJ'1*1 
11\ rtew'. s ... '" oln.a!.n.d . liabl. 6 .boorl the •• r 1Do. para.l.en 
.h1ch ..... .wIl ... ted 1lI order to 0'....,. out. Uw (""'(:Inl. II U-
..... bid !Me:! t ....... li.Ita olllT 1..n a IOUU '0lIt.h .... t.erlJ <l1r8Ct.1c:n, 
t.t.1r btir;ht .t. ).0111 ErI.,Ctl _lei t. .. been lAt .. U.n .iP't tenLb. 
of I root. In t.b::I., ~", tlw ctDic. or dther JlP or ~ w_lel 
haM lIMn ~atbl. aD! .ealnUaUy t he ... resulh ~ .... 
.... n obta ined 1n U. haiEtrt.1 t:.cau .. the inc ...... 111 thI ftl •• 
or H.JI;.. wouU ba.,. bNn cu.panaat.ed tor tv" dec ..... u the 
.. meLlon 00ltf1c1nt . 

" 
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f1G . 8 EXAMPLE OF VARIA81L1TY IN D IR ECTION OF WAVE TRAVEL 



UI!LE 6. aUi'U OF ur..u. n'iS DI RIal Till VUI .... n.m 
IJ' mr;;&Ctro!l" or n7E TU.11L ,.AS OOflSID::JtI:lI. 
W1D:I. 20 mOtt, SS'I' at. 2700 .. ,. 9, ,rr,c\1,.. 
dun\icJn lD hour •• 

, ~ !r~ lS![!out. 

• Du.nt.!.otl R, 1Ie~ • >or t' 
T, _'0 T 1'1 .. at fOr!Yu t. 

10 !ztur", .., .OJ ,.S .S> " '"' .9:; '.0 ,.0 

'"' , "" 
12 blNn .., .59 ' .S .S> ).ts 

'.S .91 • ,~ ,., 
'07 • "" 

:.6 beU" '.0 .58 , .. .SO ).1 ,., .91 '.S ,.S 
)Illy 10 01,00 

22 ~=a • • 0 .n , .. .,. '" , .• . ., ,., ,., 
*y 10 1000 

" ,»"'" .. , ." L.' .n ,~ 

••• .", .., .. , 
Illy 10 2000 

{lbt.aU .. ", H.;;/Il.,. Ibt.t .. ~ t.!Rht. or "un at (/J t.o t,tch t.o 
t.ilf1\ of .... .a ,\ rfJ t.o tn.eh. TQIrr. Ratto at 
8ItJ'1od. ot ... ,..a at rP t. o r.t.ch !.O potl'tod. o t ... ft, a t. 

!.O t,t.c:.r.. 

un eoa.t .te .... 
8 (F1rur' 5) . n. 

NCOnd. ... ~ a!.Ol'I'I arr,ctild I.oat tro. IoIay 1) t.hrough 
147 16 (ncun 6). T'- ul'llir .tor..-ul bot dbou .. .,d ill d.t.&11 , 
aid wn 11:1,. or ~ha intoa .... t.1n 1l dUtar._a blt ... en ,tit rint 
.t.ol'Wl .. n~ tM .. "and "","T" 1I'1l1 I» d .. crlbtd.. 

F1«".' • Q •• " l.wo ,,.,,. _.r')' or ta. ..... t.hlr .-pa lItI1cb ara 
or lt1l.1.rut in U. atu·I, or tot. .tm'.. . TW I\ nx.-bcW'l,. " .. the r 
.apt ot till _ ot iuttrut e~. Illy 4, 0'7)0 \hroUflh way 6, 1))) 
a,. _"11. tht hourl.,'f w1rd obMl'Tatl.on. at. La tlU&l'd1a f"1ald 
4utitlC tolw ..... period are alae chan 1ft '~9. ThI ~17 
Wind. U. La nuan1a a,.. l"IpraRnbU .... or U. wind. ~~t.alJ' 
otrabol"l eN'! /l .. JII'HY t.hro\chout. tn. l .... tb o( \1_ oonald.erad 
(all.lIoucb 110 .. \\ •• 'I"IIa" (ronte .,.. in the arta u.y Il"I not. ra­
prw.ntat.lft). 

• 



tile _p tor ~1 ", Cf1lO EZl' ~ lieht n.ri&Db ,,1111. t'l'<'er 
t.t. .rM ot t.r:t.n.t . fbi .... ft. at. 1DrU' ~an<;h 'It bat t.L ... ..,r. 
c.aua.d I;oy alnor ~rd. wtrlch ooeurr.O en toM \hird or "'7. 

Ttlilo _P tor *1 4, t))) i!.l a~ that tbll stoM! ot 1nt.:-Sf. 1:1 
just .nt..~ tile ..o.\4rn Itda or W MP In.! that the nr. front 
.... oc1at..d w1~ lbll ,.u,.., 11 abollt. 150.t.U1 '0\It.~ or C>ipo! l!aL .... ru. 
Sout..b .,uth aut a.1rwl.een knot. .W .... ,. I'!tOOrt..t·J .t. La G .. nU. 
fre. "-¥ " , llOO ! t.0 """ 4, 1600 £ b.l.t. t ~", <tad O& t ap1n a!l.a:' 

''''', 
fba .ap ror :.til 4, l'ilXlISt' l!lDws oontJnuad ad7ane ...... tn.rd 

ot "1Ia .tor... n. ~r..d _Ind. in t.M llI!It,:hbDrhoad 01 (.ong 
lrarIeb Clre ,..tbar 11\11" ad ftl'7 col1Jlid.rahl, in dinoct.ion. Sill:l" 
t.hI n1M~n_knot .1.JIda .. nt.lo~d abo.,. haft diad out. , t.hoa _ ... a 
Callarated Iff tt'l ~1lda tn)_ ~ J., l.2OO to 1700 .. r. pel"dt.t.ad 
t.o 41. dClll'!'l a,,:1 th' t:MIS Wild-lip or tbI wa., .. at. l.tH1g ~h .,"' 
lIO~darad to .. .,. .tarlAr!! 101 U ... ~r lily I. , 1700. 

rhe _p ror *)' h 013) is!' .bow, t.hat t.IIa approach1nl: st.onll 
b an oeolOlrion -ttll • _ll •• .,. In u. W&Ta f ront. ~otor . 'lbI 
thr •• Nport.e.cl _Iut WinJI In t.bt lira. ot Int lJTnt .ora l'Out.ht .. t 
!5Hllror~ t.hra;t . Tt. boUTl)' OhlIlIT'l'.t.IOII. ot COII.&t.al _ l,,,h ahonod 
t.hat t.hI .-Inda .... tNQUI'Ilt.ll IItron«'l' "M.n lkautort. three ;ttlplle1JaUy 
t.o tbe itOuth or Lone Br.nch . Tbe i.c)barie outoam lmicar..e. tmt 
t.1IIt 'rinde (Tf'r 1,." re t oh .. ra .wt beul onl' t .. MlIWr&tin;z al"8& . 

'l'lw ""P for J.iJy S, om !CST ,~. the .to~ to b! comt.end 
neon Cep' lIllY, He1r .! ..... y . fWport.od .. lr:rI. over \.be '",II ot 1""l'~.~ 
'ra ... t 8l11luto l'~ 7, S, And " a .. t .out.b eu\ ""."f ort. 5, end sDut.h 
.ut B",utort. I. . La ()I.&rdia rapcrta dolllln.t.ely ..... t I!outh eut 
rinda f ro" 0400 to oeoo . tt.a".1> ""I','uh ~1"A~ t l ..... 1m. """al' tlle 
pntraUrc .rea atl)u.ld be ... t aou~h aut . (~ota thl l..Il'gIt !ltI1l_ 
POltroph1. rtn::I oollpOn.nt, .) 

rn. spa tor loIlIy S, LJ» and lq)) En, eh,,,,, . tilt center at' 
tl. ,t.orII _:in!! ofr ~hI go ... L . HflT'-h~uL W'I..n:ls . ... reported lit 
the cos.t, bu~ Hro •• ut a..ll1'ort 6 .1Jrl. oJra raport.&d o.ttIlhOl'fl 
at 1'i1». 

T ... raporte<1 s1,£nU1c.&f1t. . ue htJchta 1rl.)!'NH WltU IY.1 s , 
2000 ISf. Tb&o the ...... hti,&bt drops thra. f .. t III folll' boUl'8. 
tha I_n!line pl)/'tJ,on of tlw ha1aht e,,"a rill be aDl!llned tirat. . 
Tha "-til. 0,"", t.m .allt Mlt.t,. am cl\llnga , ... dUIIU,. fro.., swth ... t 
8ilautor t ) to •• t a.autort 6 . 1111 prob'Uo" it t.o aJapt. t.h1. If&dllal 
Clballce to ~hI COM\.aJI t td.n:I. oonatant. diracU .... Mthod • .n.teh.ra 
MOS ..... ..,. in 10bt tONU't~ thto r y. Ib' .tuJy or aU tnl aut 
coast. blllTl1 O_I"ftt.1OllIil, unUolI&'d 1n _tlon 2, by at.<Id)o Clf t.ht 
_t.ber "1" o. .. cribe4 .boot'. , and b)' a:!Juatlno; tba Unit .. atUl" 
chceell ill ordet' to ~t a btt.tal' 1»1~t CONOI'" fit, 1.l'1li lbllo'll'1AC 
pota1bte • ., .... ga Y\nd t'l.ld .... chcNll' 

" 
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1. sa 18 lenD" *,. .t. 2000 I 1.0 'III,. ,. 0200 I 

2. ESE 2l k/Io;.a ~,. 0200 E to *y S 1200 r; 

3. g 2? luDh ...,.,; 1.200 t t.o),lt,. S 19JJ I 

U. t.b. ond ot t.i_ iDte"a1. 1, ~ ro~an ....... ,.. 1..8 
t .. t. trip wi.!.h a.r.rl.Dd ot 1.1 HConrb. It. __ ._d tat. Uw 
.. a t. aouth ... t. nIIa _.wi oont.i:Iua t o lJK:rMM tohl ~tPt. .r u. 
n" .. ."d t.'-t. t.M ~ ... .u.O'OCt.iOlt baot ~t..no:.d ,ndWlll7 1II'It.11 U. 
n ........ ~ t. ...... l1.aC tD.uod t.bI ... t. IXtrth .. at.. rwtllt.y-o,. 
Imot. w1nda ..,wd t.,,,. rd..-1 .... a o! tot. _ hl1OIt. ill tour boar., 
so tour houn .. ~ .d:1ad to t.t. durat.1ce'1 ot t.bI ... t. lOUt." ... t. 
winda end t.t. boild up ot t.t. ........ QCInt.1nw.d. rw.nt.Y""M knot. 
'l'ind. tor tOIU" bDwl do mo t. rda. "' ••• "Uh t.hI .a.ee .tp1!lclnt. 
period a. 18 knot. dlds tor 6 bDun and thua t.ba eo,.. .... t. .1,n1-
ticant. pIITioda al"a rmt cona1ateot. . 

The tolllJll'inc tAbla Ii" •• tom proce\tur. and tot. para .. ten 
which bid t.a be .... l.utotd in ar<J.r to tor-east. Ula ..... t l.ooft& 
9:nu:a::h. 

'!'AU 7. SLU!'U C!i rolW::.l.STS JOR tURfU.::I AltD DfCI&SIla 
1!Dh"lS. 

For 2.h ( . J.h) .. 611, r •• d lol'\L. dl,lTaUoo p1~ 
(lorra(lI.1oo .:tuah .fteet.! .. duraUon. 

(lfot.at.!on, Sl._ .... t.hlr tAbl.el) 

1kll'8 t.iDn 
~ knota ~ 

.... • 2QOQ i 100 020Q E 

, , ... 

'" 2.' 2.2 .95 2., 2.2 
2Il00 Il: *" " 

'" 4.0 M .94 ' .8 2., 0000 • III,. ,. 
6h 4.8 ,., ." 4 .4 ' .J 020(" 

21 knot. &S!: 0200 i t.o 1200 g 

2h{ ·~)_6h '.0 '.' . !l ) , .• J.? 0400 • 
5n Hh) .. 9 b ?' 4.' . " ••• 4., 0100 • 
7h i . .Gh) - ill 7.6 4.' .S? ••• 4.? 0900 8 
lOb . £.b) • Un 8 .0 ,.1 .W ?., $.1 1200 8 

~ kllOt.. l!: 1200 I; t.o 1930 II 
2h(. 4 . !ih) .. 6. Sh 9.' .{, .S .9) 8.8 ,.? 1400 , 
J.h( .. ,.5h) .. 8.5b ».5 ,.1 ... .., '.1 1600 , 
6h( . L. 5h) .. 1D . 5hU.~ , .4 .9S 10.? '.4 l800 • 

'15h{ ' ''.5b) -1.2 ...... 12.0 ,.? .96 11.S , .? 19);) I 

" 



Tt. hli(bt (ornut.o<i 01 t.hI atoM ,,","~" " Col. l C'!\' t.t.. Db­
Mr,..:1 hlltbt e~ and a'Uo t.N atc:.a f't ~t. t_ CIC"'t •• C01DCtJ. . 
Ifot. t.b&t. :.~ for1l:arAd oerlod cJ..::..u ••• t'ro" \:<10 I 1.0 J400 II ud 
~t. tM _t.md h 1maI~.~.,t 1tJ t./1I I'O",4.,t. o! d&nU'lo'lIt. 
JMlI'1o<K. AnT ,t.t.put IZ) tt.nd c.nII CO".~t. wtc:i 'P'r.i aM 11..r1IoUoa 
.ppl1~bb 01":- Lt. ... ~ tOTOl'lUt. ",riod W!;Iutd t.,.. aJ to 1.1'1:'1 
lnoo .. ht.aoO .... :1 1.11 \hoi t)el«l'1ts, ~ webobl1 ... '-tWor (OrNa.u 
for tJ'I. p'riodl . f~ .»c~_ in ft." pnJJacL .-1gn.1fbant. ptrlod 
(ro. 1200 1m' to .to) s.M' 1.1 pt"Ot.~ .~"W.llt.d . 

At tJ:.. '''''l''III ..,..r.! a_y (1'000 tht If ... ';.,. .. y .,.,..at. , lb. ::11/1'1-
~t.y ill .ppJ.:r1Jl.f! t.hII eon.:apt. o( • t.tell nth .. 1I111d o( eoll't.ar.t. 
1t.r.cUon I~ eo~tallt. spHd to tMo .o.ctual o,clonlQ w111d. 111 U. 
,\O~ t.eaa .ddont. Thit 1I1nrb" r..:. a..rdta ariel alllO alONlIJId 
offillD ... (to.., 1.1-. _.1. _ ... nol'tJ:.Ult. and nort.b nortob • ., 1. (or 
Iili>I heun dl,It'u.: tbll. ~ wt.n tt. ...... _AI ~11l1: ro ... OI.t br • 
:IsM un tQIIt.,. ... "" knot. w1.n<1. WOrt.lI .... n 1I'1rI.1.a ean be .rr.ot.-
b. onl;r go",,. a t. ... l\t7-ti,.. ,,,\It.lc.l .nil. r. ~b. Tb1rt.y-th'. knot. 
nortb .ut .t."d, ~d III!:vt ~ .... ~ wa,..s .te-r.n f .. 1. h1l;h blrort 
r.tracUon 0""'" 5. 1):10 EST, bot. Ib, paalt hdgtrt. 'WOuld thin M.'r. 
occur,..d 'lY ho\Ira btt4n t.bI obNr"otd .... 11 Iwl~t . fl ....... ro,. 
.. &1,. of ~hoI 1ftnd. at fA QueTdla fro- 1000 to 11'1()O h ~nt.y-rQllr 
mot •• nth. t.,..,t1-N.,. Mut.k.l ",li' r.teh t.hI ....... blto ... 
T"1t· ... c~on 'WOuld Ia ... Men Ilt. .. "I. onl1 ..... n and 0l'Il !wIlf r.~t 
hi(h . A .tuo.lr of N.cur' 5 ahowl that ~ht I01Il ... daer .... d rtpU11 
In t.lr;h~ rrom lay S. '000 ~ to l1li1 ~ , ' IJXJ EST. A .~udl or 
'i«u.~ 4 tor Ipril UI !ltd 29 .hew. t l1tt. ..... . to r tt.~ n~ .. lo", • 
• tor"! dtd no t d.crt ..... r.pldl,r .rter t .. pt." M1&ht bold _n 
rtllched. n. lIh.rp o1rQp 1n _ ... hllrht. 100 probll;lly p! r tJAU,. ,kI.e 
t.o ~1Ie ... ry "'ron, w1nill .t. , lha"" IIncJ.. to ~hI ." .. or ~ .... in 
(.teb orwnttd .uI.1<U'l.. TtIII CO IlC1lpt. or t.bd·"lIriablUt1 1ft t.hI 
dtr,otlOli or ..... cca1nc fl'o"" r.~h do.., not .... ,. to ht 'ppUe. 
bIll. hte.\!. 1t. dlOU not. expl..oin t.hh "Of')' II!\IIrp drop in ...... ha1eM. 

It. 11 p"atlblt to rind a ptrt.1al 'lCpLana~lon ror ~ha .... . 
ba1Cht.a ob .. n.d on WI,., S. :U.OO 1'Jl' \llId lIzy!o, 01.00 tor . U 2? kDO~ 
wind. rroe ~ "'1. or nort.b an ehoMn to "1ll'OlMnt thl .... ""',-..1 
d·t.d or IWIrth .r:d north."t. 11'1n1. at. La 0aard.1. and north (lUt. 
.nd , .. I. rim •• t. ltaDt.ucat, • thlrt1 !&ile r.t.<:b ",.,ulr... ... .... 
<J .O [w I. Id.&b _ltb " 4.' .. oon1 prlrlo1 _ltb bt1y.ht.& .ft.r NI'l'UUOb 
of 8 . 1 r,,1. a: than obt.a1l'Otd . 

fbi Q .. U which oC'urrad artotr WI, 6, OLOO .are Co .... ca.t •• 
.,. ..... M'l"ilI« r'ro. <taun:t. rlll loonill . Tbt C<ITO''' for tnt ~r to .... -
cut.otd btlJbu 'fhJ<>iI r'IIt\.I !roe'" 6 thro!l&lll6l" B .... IU t.bt. ,..11. 
of 013 .... p ..... Wd b7 toM .tot'l!l IIhoen tn 11111 ... 9 .. that. .tora 
.. ".-:1 0l:1. o"'r t.ht a.t.hntic Oct&n . 

TIlt _p ro r .,6 , i Da m ,howa .nol.ba r low 0" u.. ..... ~,.,. 
.. 01 u.. Rn. ~ ...... rront 1.JI .pproaollin« Capt lI;It.wu·,,,, A 
Hoon:lt.l'7 I~ 1. approach11\1l: tbt ... 1. coart . ". NooDli Ln-
0,. .... 1n ... .,. htl\tht on .,7 1M 1117 B .... cauailld b1 

" 



Ud ..... eonct.ry IUlr •• Tt. lleonlia,.,. nOnl"Ul t. d1>";:lIaNd IfIln 
.Q.llplll of nper u.po.!I ... ft -{OAOS.'" Ira o-lICrlbed ht.f!r. 

Tbe .... ~ oo. .. ~ Ito'"" of ., 13, 14, lS, aDd 16, CD new t. co~ 
pared "lt l1 U. ..... C"s~ .t.o~ or ., I., S, 6, '1 and B. TbI BOORd 

sV,)r. (flJllll' 6 ) 1/JoWi I billd,...gp of till I'WpO:-Wd ........ 1111gb". w1.t~ 
Ollt I lIld~n tile .. at. *1 S, V CO . fbe Y.lY$I in tha 88ool1d sto~ 
_1'1 ..,..nt.d. by Ir'ln:ll fnl. t t:. •• n Illl~h I&lJt It111wad of ... " 
wild. rd Uta lewl TDII or t.bI cton. oc:cur"" tac.a1\N t.boI: .. _ •• had 
.... ched .In IIptMr 1l.1t on IIIISh:. 3fI<J polr1od fiD<I by till li.Jd.t.aUon 
of \.bI Unlth or \bt r. ~ch . 11> ':.!II "lIOnd 'klM! t.hs w1.n~ aUet .. d 
to I'>OrUl .. a t. .lad north nat (II 111 tbI nut.), .nd tM nft t.~h1. 
d...--opped n ... ( .. " 1n II.cM boIIn . thtI rON""at. •• t't4:- *y 1.L, 1600 
.:. .piD b .. ed IIfIOn tI·. dec.ll" or ....... troll:. d!.s\.ant. r.WD, bat 
no !acorld.,.,. no~ (01117'1. ; l.o ... (!..Ir ~ priary no .... lind thll 
wayu ~cUAo Jow:I t.c h1 thU of OM aid _ hIl!' f •• t. . Jot.e .110 
t.l-..,t. ~ waVI pro".:t. ~n1Jl!;Allt ptrlod pnt.ally rollo .... ~ .harp 
drop in ro",c"w 1i,,~l11eant. p.Jrlod, _h1e11 rollgor th •• ldail!l ot>-­
HrnJ };.14ht. !IlIt the l. t.r- 1.,. vahl .. or tt. Iip1 (jeant pertod 
..,r. 1I0 t. obH"~ !'or tJw batth of t.1,. tlllt. tt., " .... forwll. .. t, 
In t.IIO firat .!.om t.1II ro ""ca.t4d .rap in ..-er1od .... Ippe.""ntl:r not. 
oburred . 

Fl(ur. 1 ) .,:.1 U Cllnllut of thr .. !I1nut.o uct.loc. of t.M ...... 
roCoOroJ. " Irlch "N o~lJJd 4url~ ~bI pI, •• ft' of t!le un COIat. 
~!.OrOl! o r ....,. L. '-111"011"1 !lay 8 . ~-.ny or ~ .. polnu ,.... ill ::;.ot.1on 
) liN .viOent in t.tw .. "' • .,. I'Wcof'l1' . In pIlrtlcular, eotUltorpartl 
of 1"!Ic(f'd II In ~ 1nu". ) C&II ""a!til,. be rou.'Jl . 

The "av. l"Ioord In FiCU" 10 ror w.y 4 .It. 0800 100"3 uooth q,... fro ... the _11 dla t \lr \:an ... -f !tay J . f.t. 1200, till tu1J.d-up 
ot tho i'ir. " ad.no,. ... ve. can be •• n . n.,- 11',,,,, c.UHd by t h. 
""1It.b ..,ut.h ... t winJe .. nt.loned In ~hI dllcussion of t.hoit lb, 01. , 
lJ~ 8I1rr ..... p . Miaro 1. eo .... .,1dtnc. that the •• _'"s .U. out. 
. pin b:; ... , 01., 2000 &1)1' . Noh t.bo .xt.ro. 1 r tlClIlIrH)' of tl\II.sa 
roooro • • 

'nil balld-QP of ~Iw .11 .... r.-- U.s _jo,. .to ... <Jt.artad on Ib)' 5 
DO;) , Till IJlCrou. in 11" ... igD1ttOAJIt h.lOI~ froe rtOord to I'lQO~ 
1, endent .Uhoui h 10M .,.n."ton in UI, .1gnlf1callt. period it nDt 
o~101I:>, 

Tho puk l"lcol'dod .tor •• .,. bolght ... ro.:hld 00 11.1, S. '000 
a. .'-11 ill I'1rure U , So .. of t!Jt lndi">'1dual .a~. 111 th1.t r"9ccr4 
..... wlr a."nteon tnt hlp. Tborwattor t.!II •• ,.. bo1i:hU IttereU'l 
~ tlw ~ ... p ot U. _jar .tonl . 

h rlOord tor III,. 'I, 1600 11 or !t reat. lnt4re.t. . All illlticaUon. 
U '. u..t \t.1'I IIbolild til ~o n ... t.rallll P"un";. iD ~ha roco:"d . , 
.. arb)- ,to .. ., hal p .... t.od 6.7 foot foroOll.t.d ....... wlt.h • 4 . 0 woon::l 
!ar,,,,,atlil ~riod, tItl tbl ct1.IoInt. 1\0nl Yh1cb ort.&rt.ed 011 »-y 01. 
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l. ,t.1.11 U..-illl l .S toot. t"NCII~W. QN, _tt.h 8ft ~. I _ond 
to.-OII.u.ed !,u·io.i . (See P1."'W"e S) . to dlL.-, it. II .. IIC~ tIII'lI 
poIntih too 'lisco."r ~ _t.nod oJ'" d.ptl'1oant. _1" .,-.l)'d .. _b1~b 
::.an lJlJI~r .n,. JUtarellCt be~'11 t.M. r~";:oro .l1li, .. y, '-.. Nc»rd 
to r .,. 0, OBOO. 

, 
:"'r1.~ 

point. R1.J.a • 
.. n .ou1h .... t ot 8!I ...... 'b . 111111 1:. ",cv.~d ,"d _ed .o,,~h 
... ~rd .bogt. t..hne bwdl"Od. .u... to .. point. .bout fO\ll' b=dl"ld 
1I1~' .out.h touUl •• StlQl'd ;;4 IlIrw.1da . ThA hIll"rie ...... t.&p ... d 
.~ thi. pout. fbr .Ia,..nd • t..lt,.nd t.hln I'ICmIIt aoE"t.l:Jo.rd • 
• :n.t.ic.a111 • • M t.\,o,... ""'i!l3bMod r lllU1y at it ..,.,Id nor't.l'IoIlI.rd, and 
1\. t:l1.s:1pat.ed. coIll(l1~!..al,. b:r t.Iw u.. H .... d,. .... t. or Lorw Br.nch. 
:M.", .. U It.ooo~ t.htt paUl or thtJ .t.or. ~lIter, .nd _ o t.'-, perUI>'" 
'1It. .I.ia .IItoII.t. toM .te"". 

rr. .IT1,..1. c! '-ht .fi.rlt _",a troll t.t.. Ji.~nt. hw'rlcantio 1& 
., .... IJa~ obu;u'li by t.1lI pN""::. ot 1..".1 '11'1 .. 1 w,;y", ottahal'. h-o-. 
long nr.ncb.. llJltlt. lOut.b ... st '111 '!d. '~I'¥ bll1'1'lnc to • conat~ .... bl. 
dlU •• ,>c, otl.bor. tro .. Long !lT8ncb on *,. 24th ~J 011 Ifa)' 2SUl 
unt.il .bent 1:200 ::or. waft,! ..... to ... .,..t. by !.boo d.cay 1n tet.cb 
ut)loJ fl"OOI tM .1>01'. t il!e until. 111,. 26 , 1000 trlr •• 8hown in 
J'1glD" 7 . 

I t. rrlrht aa. tbu tor. dbt.ant hurricalMl . 1t. .hobld be po.atbl.. 
to ~cld, gpoft aD .. ;C'lll' .... 1I!jjp .. ~r cI1r.et1OQ tOI" tilt 'II ...... ~ 
PI"~oh1nJ ~ ar-neh . 110"""'1". I.J'Ib b /lOt W "Ua. n. r.diu. 
oC UI. hurrlca.noI, for ox."",l. , on Ila)' 2.1., 1))0"" 250 ntbt.1~.1 .,u... 1'he "indo in \.he .tooT"ll 1n !.he Metor Cor-.d by a lint t'IlrIntne 
I'\CIr' tboaa~ through Ute conl4r and tollt.heUt. ~ lroUlh ~be Gltntor '"n 
.oOltl!UU. ... it _ad h-". H. point o f 0r11:i.c t o tlW pOeitlon 1t 
o:lCllp.ifHi 011 *I 21., 1J):) . 

It ... pC>l8ibla \.0 f1r¥1 • ". ... r . t. lnl1 o .. a (n'1r whic h t~ wtnd8 
1Detea"d (r". BJII\l!O!'t. tt", to 9II&u(0", .... ..,.. ill t.ht .t.or. _.eI 
tf'Olll it. orlr;.u to it •• w."" 24, 1JJO j;IOnt.1on • .I. lll'II c";lIv.eU,. 
'lIfrllUd. and t.ht lqJ(l *l' '5 pooi1.1on "ould rep-0Hnt ~n. W1rd1!.rd 
~ 0: tht t.wll u.,.p\. t.h.at. tho r l,ht dd, "r til. ratch . ... !:nut 
Olla Itun.t...d f'1.tty .un llhor t oC B:>1'l!IIda . Sinell t..ha waftS can 
co_ out. of' t.be t,tllh at lUI ~1IP,1 •• !t 11 pou1b1. 1.0 11Il00_ • clap 
_t.er ..... ", d.1rec;1.ien wit.h lUI)' .'liauth t r 01!l14s<' to 1600 (rip" 1). 
III. a:li"llTth "r 11;1' ql "'00 .. 11 to .... 01d t.ht probl .... or owltipl • 
....... • t I..i:orI« !lnnch. tbl tClrtcaat ell.· ..... Cor t.ba _", '-1&ht and 
period rro. _,. 2~. 1200 to l!ay 26, l@ 111 n.g1lTO 7 0101'0 IIbt.a1Dtd 
rro .. fcratoal!.ll (ro. th1.I (eloCh . Tl'-. lalt. (_ [\)"'''UU bo .. d ~n 
Uda tat.Qb _ra &O!N!what 10 dollb'!. . 

,!sUIT1), thot .... p ... !oar ....... du-.eUol1 1& in d:lubt. tor .11 
otbtr hW'ri<llll' r"r ...... t • • In !.~t. tt- J1.Uteul.t,' in ~bOO.L" 0_ 
nl .. to 1"iOp:r._nt th' .n. diNIet.:1OI1 is '1·!lar to tht ol1tt 1cll1ty 
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FIG . 12 PATH OF AN EAST COAST HUR RI CANE WHICH OCCUREO FROM MAY2.4, 

1948 TO hlAY 29,1948 



l!\ .:hootin~ (!lie nol .. tor tl. q .... perlod. f!'uM pct.nL~ ~U t4 
U~J. aflllr. _t.a t.!IoI 'F"~ of ftr1!Y1n1: t"a"UI t"efncUon 
Ju >;:'11'" ia (ju~(Io1 .. d. 

A l!'alantiR! &J'U. .. !Cob _. at. .... rOt """~y-two bour. 
QOlIl~ ,. roun! It ~Iw 1(.0"" _ed fl"Oll it. *,. 21., (1)) to lte lhJ' 
2? 01]J i'O'1~iOCl. 'tt. l»CI,. dh~'Io.."" wu IIIW:rt.U1.l1 rt .. ~!I<tNd 
anll ntty tllllt.1J::sl Wa. ref".-11 of lilt 1b)"1 ~_ 1IIwr .... 1. rna 
~~ 'I"'t ~.1z'el:t.10!1 .. U Cboasll ;lit. an 81 .... tll at ll;~ 8H\l1'OTt. 
5 ;lind BNtI1'OTt 0 wilda .,"' "pon..~ .... lId11 orten o"u' t.M , .. 1I1.. ... t.-
1111: ...... vd 11d1t.. 'lli1l.tS .. u. nporud onr tobe INI of dU.I,._ A 
nlu" ot t".nb~1;oJQ knot... ... CIloNII tor \.h. 'I'1ld vl1M t.y 01'..:' !.be 
.,n-'rtt~ 3:'u. 

It. flU,. _II stl'llllg. t.hat. • ~rst1rl! ;IIt'l1 1t1 I burrilWll 
~l<:I hn-a t,.."t,...\.'II" knot wirdl 0 ...... it. At t.Ilia It&f[. or it.1 
d',...el~n~ lhe stoT!II urJ'\oubtadly hid rin11 ot hurries"" foro;ll 
(75 _I"!I) n".r it.s ,::.nlAlr. fI,.",et' tM lnLrr1cant farce Win.ds "Iould 
btl blOlO'1~ l:-Owrl I HEht l.1t.ta c ire!e Ilo)Ir tlw o.nl.er. sid it. 
1 ~ (!ltf!.euJ.t. to S~ Il(llI' th. eon~.pt of .. r'Ub O&n be .llI)plW to 
tile hurti~M ClInt ..... 'l'bo '·IJMratu.; Ira. ~ I" .. n dlu rlt u. 
u~al CODo,pts ot. f.t.ch in tn ... t 'IIinds ts1:t'ly \1.1'11!0"," in dlrDotlon 
3r,d s~d ...-el"1t tourd C>'!eT 1,.he ent.i.Te area. 

!'he forecallt. .... ra ... t.ers 'll'hieh ':$T. avnll! ... t.eel ~Tl ord.r t.c fore_ 
C;;lIst .... vee at. Lon·' Branch fro", ~"" lhwnt, hurrio .... r .. Ebln in 
Tabh 8. 

'rn. rore~ot veraUII t ile on.wr' •• '1 val ... lie ';l'Olpled 111 rl.ru,.. ? 
fo r ~hiI .. boY. r.tch, "!lid, .&rid ullTa t lon &110'11 ac~ pgwtto o f lnt".,rellt.. 
nw !ote.:.a$t.d fI'"ys ha1d'J,t dtlcr ...... " ft.tr lt11 :<It>, 2JXJ. Ytt. ' ill 
qq! in thI t;lJl))rM~ un wet'Ol irlcrUlttI( 11'1 heiWl t, Ill'Id ~tltJ r 
!'ono¥-l'.ltId talmo£, l::IIIron> r-.!:n~ t1l:m .. u.u..o ioor ... iT\l .... H II t.u.. 
1'hcI die:.&! 111 hllr.bt i. Int1.nly !ue to " fract.!u". Tho the 
<iot:r • .ue 111 -.n hltCbL a11h' "':1 to be .. Cood ... r1ft04U,,1I of tor. 
rafrncU...., JUI;l""~. nu. i& nat thl eaR, 110-",", TIw t.rend ef 
tblo Ob:&~ryN 'PlJt i odi ie d¢lOfIftord, it IIIJ't.hin~, an:! tr. (o,...l*l l "nll 
oburvs<1 ptt'loill do not .'Tfi'. 

Illm (6) J1. ..... II!!. .V_pl8 1I'II10b alrJwa the d.; ....... of IWlll 
per10d .. tth L~ fro .. I tNlp1c.d c)'Ill one cf SeptlOlb ... 12- U, 11)1;6. 
ThU eu~ 11 tla,..fo,.. na:. In l~epUon t.c t.hI I!"lIar.l rati. 
~"'r. in bCltI'I O.UI it is .. try lti..f!1c ult to lou. 1:tt.o cOlllllder­
at.1on _he .tract. of ",ruction St.."lCI U ..... U in (I .. " •• te r ~,. 
hI",;II ~t.~ of po..r10cb. 

T1I'O oUwr r.t.chta ~,.. loca~ ., t.bI h:Lrriem •• ,ad tlo.rth~ 
.. rd &lid hlfon the hurrlOMl. ;$i .. ipl~, Forecastl f'roll !.bI_ 
13"' mt o f pctlC\1w intven, and tllfJ .111 DOt ttl discaued 111 
doot.a.n ..... till ba.rrteanrl .,.,.d noru.&ro ,.".:lh .""onpr OPPCltnj\: 
ll'ill'l. _r. toaod nar whit. had tlMlI the rl:Ch 1111.1 tor the fc...e.uta 

" 



TAIILt e. 'JoVE rO~.ICI.!:t'!l AT WIH) !FAW:::U}fi1l "'AVgs )lIlV 
A IIfSTilIfT II1.,,"l;'K£ 

SlArt. of wl.Ma O¥.ar f.t.ch lilly 2:<1 , 01):'1 .i: J :12 lrnoes; ~~O 
nauL1l::&l 1I.ll. dlteay ~l.t.anc.; d_p .... tar nlmut.h It.5 • 
(t'QtaUOfll St._ •• pr •• 1cu. t.abl.s) . 

!)Jrs L1on "r . ,,;., "C. Truol T_ fo~.st. 

" " ' 0 , 
n .... 

. t> '., .il ., I.J. h" .)S ,.' ••• 8.' 
Illy 26, 0)00 

. 12h ' .0 .19 .4 " "', .60 
' .0 0 .1 , .1 

:.Illy 26, 00():) 
.1Sh ' .0 ." ., " "', 1 .1 ,.' 0 . 6 •• 6 

!.II)' 26, m):l .,'" lO .O . J .7 J6 hre ' .1 
' .4 10.1 10 . 1 

,ley 2/;1 , l)JO 
_):Ill 10 . , . Jh 1. 1 " "', 4-' 

7 .' 10 . ~ 10.' 
Ioby :!t , 17)) .I 

."h 10.> .71 1 . 1 ) J lire ,.5 
7 . S 10 . 8 10 . 8 

1.11, 26, 22~ s 
· 42h 10. , .41 •• ,,,,,, M , .. 11.1 11.1 

I*y 27 . 03)0 .s 
.4S' 1M .42 ., ~ "', ) . S .. , 11 .2 il.' 

-'1 n , 06» g .,,,, 1M ." ., " .. , ,., 
' . 6 11 .' 11.7 

*)' 27. UJ) £ 
. 6Oh 10. ' .48 . , 

:J> "' • ' .4 
9 .0 ll., il .' 

• t6h 10 . ~ .SO . 4 
. , 27 , 19)) .. 

:J> "' • 2.l 
' .4 V .> 12. 2 

lily 28 , Ol)) t 
.nh 10 . S .S! ., 29 hrs 1. 6 

9.' 12 .' 12. 6 
~y '8, 06):;) S 

J6 
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in 'l'abb BJ !lrd ~h~r"ro,.. . tt.. daCSY'\1I Coit.Qh o:IIHhod _all !W~ 1.181".1. 

"I'" to! t,hi) """" "oo r Ja 1'1d<:11 .-eN obl.11nitd !r~ the dl . ... nt 
ha.rrio..n'l • ." II~ hI Fi;:at'!l~ 1) aM 14 . Til .... II.!IN~ .("Int.1I 01 
t.bl ...... rt\;;VN ill.>: ~n. Tt..il reoord~ in NSUr- 13 etl'W1tJ' t~ poeTiod 
J'lor)~ Ib,. '5 , O!!OO to *,. 26, 1~. 'rht t'.C()rd. rrolll *1 "5, 0300 
ali ~,. 25 , 1200 wera t~o1'liltic:>l;ll:y t'lt:Qrdlod t.fon tohe Irrl"al of 
t.be Ullt.allt _ll rro .. ~bI Inu'rt.:::a'U'I. Tlay.hot" "er,. 1,"r;,:)I!A.r lo;al 
wind "-"'1 . At. ""1 :5 , 1600, t!-a dil5t.anL li"r'81l lin th;}ontlclaUy 
.rrlv.<l, bit it hUUicu1t to 1193 any .l!!1'arence "twal,. WI! 
~;or:l ->lI J tn. t.ooo n:;:o t.! 11 .!>ova . Slll1l1tT ro~ka bo1.d for u. ....... 
",~M."t IIq 15 . ::0:000 . :1U ='1"0 r ... ::ord tor ijay 25. u.OO abo"_ 
'<hat lob, ~ll !t'o .. tM d1_l't"::,,t huTricaM lIu ddtllli~l.1 arrl.,.J. 
'nlII ,....U 1t~U 1>1 4\1.1( .• irr " ';ular, an:! SO!'tl 1a.ca1 'II1.n;I wal"U iIIr .. 
proll'lbl,. IIUNri."'JW'nd upon 1t.. ThJ .-e::Ordll orh1eb f o llow ..... ",u.1t... 
'''IO''t~" aId the lo:;:a1 _\,ta e.., tit! wn~r :In ,"id~nctl . 

11.(v1'9 1..4 '"oml !.Iii tina NHXl r;! S I t dght ho\Jl" intanal.l ( r oil 
'ay 21 , ;!Of)() to Ill,. 29 , 01,00. It is ?O~dal. to 1M t ha te:l4.ne, 
\.o'Itard an 1'l\'XI7'8l1t deeNalJO in p. . !"iod t ro:.'l Aeon! 1,.0 neer<l. rn. 
oeC>'eli. 1,,, 1lI""",t 1.& , b o IIyidont. . 

•• vae ... .... " In _ .... C"NI •• , w _ the! 

"an .. tlUp' .. rtcpolI'd 
1n oU. r o.&Ra t.. .. 
/J'fJ!IJ tl;" o~l'.e r . 

th!I hl.~hI:I'r p:triolt 
var1.llU& "11~jI tnd-rla eou.ld ~. 

Fi~ U BI'DtrS IIOIl'&) or thae r'lccl"l~ . 'I1J1! reccrds for A,prll 
'5, OOX, 1200 and 1(00 are OlIO ~I"OII P t.O b3 eo,,,,:loiered. finJ,... A 
.fIhoo'e t:M~ bi g!! ""rlod ~ll t r oD a -I1Bt~to ~f!lt:.:h .:1$ <l.rT'lv1n" at 
Lon - ;\l"CU'eiJ at 0800, 12I)O:llM HOO . Ncv':'ll I, a~o ~h"'s ~\at 
:u.e1Ll ,ofntl ,.. •• a t.:.;an t.o bulld lIP .Ctor 0800. 1'h! ttnt. wa."" nI-
:ord t a rl .. trut'I'J 5 shOJl'II IJ:I .dnor ohOT't. pulad 10",1 w"1.,.<1 ___ 00 
~up"l' 1a:'!Cwd 011 t.~ dillt&"lt 3'11>111 . TI. ~hir'" w.ve record ~" 
Ulsot tt. 10,.,.1 "" ... ha •• bQiU up 1n Ml\1l~ and t his ~ ~~ IIUp;>()Udly 
st.Ul pr.u;~nL dbt.&nt _U .... mot. ~ rIote::t"d. 

r.la r';)Gr:la for J1111 7 , OEI()(\ .nd 1200 II.", llnotmr &roup to ~ 
;·~Il:'!l'J'Il"d . tile" rteord3 ..... ,.d, dla'ing tha p .. ~~ ot th!J 
=""rdiIIl')'" Itnr~ roll""~ tM pt"hll ry .toTll\ which ocau)"r9d on 
Ita,. 4 , 5. 6 , alll 7 a. SI(JW1I tc ,i.·ur. ,. TIll !"Ol'llCe.Ot.S bdle."t.a 
t.hJJt h1~:_r p"rlod 1!OI'II11 fran tot-. dllltan~ Jtorrr is _UU present, 
b.J~ eblril U~1:'IlI to be no P.&J' to uplr.'" toM twO (oreeutld ..... 4 
trll1na . ~,ilie the I'9cot"d.l in tlgure U. 

Tile h...t. t llC> ... corda in FlJtIIr ~ l ' t or ~)' 11, 11ioO -.nd aooo 
.. rtt .. d. wm l': ~hrH diIronmt. "In lo raine ... ror [oracaa!.ed t.o 

" 
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uri,", at. IJln~ ~~::.h I&~ .~ 1n FiguH 5. 1't. p:r",..n~ or thra" 
wa~a t:'llJo.a i. riO~ .. 1albly "rld~t \..n tho recol',b . 

llo\.a sr.-in ~a ".:I"" ""COI' ,ll at :.tt. ~t.&rt or t ba h!,I rr lcan. in 
flgUl'iIt 1 ) . In ~ .. y, i!lll f ilii OA:lltA 11. a poBS1tw. t.o ~u till 
&:p"',... ...... J 1.Dea1 1111d dht.ant. I'qIVliIa, b:t. \..n &eat en"" . the va l'ious 
!~i!. "l',. ~ns eannot. ba aeparat.ad v-UUlU,. • 

.In IId.tit.ion t.c; t~ pn:! ral rO/".::lI st t,,::hnlQ\lu lI'h1ch taVll just 
baeD <lu~ .. tbed. i t La poasiba ~o !(iva iIt&.litl00101 intol'Jll8t.ton on t.h. 
un:-olll nat.un of th. !Omc2at.1I by lI~n:1tIl! the 1<Icat ioll of t.he 
dt,.taJ\~ t~khn·.an d tlwo rro..~l)()y or OQCl\LI'ren=Oi or r9~chila "h1.gh 
te .. ..u-... ~ a~1ntA \:hi ecu t.. TI\II tioHp wa U l' -.ave d~cUo. ..... ple l<,. 
.c !ct the !c;reea"t "' , althcu,gh !i01'IlI'lhat inaQeunte, ! 8 1!Irpclrt.l n~ in 
plt'bal'lll e~et.ed ... 1th beach STaSioll an/! tt» t'j,.-.:ras t o ba 
<1UiC,;!tii.d ".fil shelor tho rnCj,uarr:)' ot OC;Ollrr .. nClO ~ u» " ... l ou:l doN p 
waU ..... na -:liro::t.!.e .... . 

A dJ.a~at. r.t<:.!! 1& dltiMd a •• r,,:..ah or ~MI'Dt1nll .;oN u ­
parlt.-1 fro. ~be ob ... rrat1on point by an nila or l'<llatlva ulol 
:"~7. OJbieh U. "",na .... 1. t.:"l.nl . CaDIS 1n ... hich "'-cay i n the' 
t.t.ch ..... u .~ tan in ... hi£lh t.M r . tah <:I!'1gi:lally teI1ll1~t6d a p,a1nst 
to. .. ...srl s.r . <lOt. 1.nclutl&d . J1iu." 16 Ihcor. t.r.e l oca t ion ct al l 
::f tta li!1ta.nt t.totea .. hie!! ....-r. f-:'\1.,1 IillnllP t.M P"'"iod of It~)' . 
:"!".a VI'tI? 1n:Ue&ta. the dlrlotioa t. haT. too ........ WU:'lil CQnlidired 
1.0 loi.,,~ t.he tol.clh . rr. n=btr . hova tla a r ro ... i' ~be direction 

'l1 r :!up ... i.hr ,W"'"",h to tba aoa.8lO1 9d' ie due 01",,1., 1)1", aoutb­
Hit, It.::. rbo n"",ber bd..- t he arrow 1s the doc.llY dhtaft(l.Ol . fhll 
bar ~ ~Wd at tba nea r .Old of tl. r"tch . !be a I'Ct. bet._ ... t.ha 
\!IIII' .. nd t.to. "!'T'()lI ",p""nt s !Jl. &ntH t h.1l the ... VII un tlbn 
aut. OJf tile 1'et<:h .c~ord:1ng I.cl ArUn,,'" (1. ) ~h!l01')'. 'fIB nlttlbi :­
.~. UIIJ taU oJ tM a~ !l! t.,. lnn:(t.l; oJ' tt. r.t.oh MJ thi 
::.DI- - t-tlOlt 1, t.1a "umbar o! !'oIU' hi;u.r toQv. iorao'''t.. "hic h "'1'1 
ctui .... ~ f rom tht '!1-v.IIn fetch . 

,5(,'IIt or thot bro ltJln arrl;Plf 'YJllbola &rot lIisplaced .Ughtly trOlll 
!h.dr t.rae position !Mea". "bay..."ull1 be t oo crowded if l ocated 
=rraotly . Tbdr ClDrr.lCt. 1,;)1I1\10n cln be tnflll.r~ frO!:! t\w dot.a. 
C1,Itn.d .. of tl' .. ~a"sc! el.r::h t.he "Icay ~ht&noi 1.11 no t to 5Oal. 
t or 1t:>"'11 or the ..,..,b;ll • • 

ti-.. ,." 'l'JI snont..en dil t.ant f.tct.u louted on ~ ... I11al:r an , 
_-u t.haT l'JIprilHnt llS tour b:I\Il' t oracut. , T.hII~ "In 2:> 6 tow 

b::oUT obo;t ...... ation.ll durlng t he per ted l> t udied. ThUl> , nlJ1il.tctint; 
O'7ill'UM'ioe I'ONc.a.t ... , o r lIhloh th'N "ora 1.1" IohI 11 00 ... iisbnt 
r.tcblll acco\lllt reT abou t ~ ot t.l\a Illa V"" oburved a t Lolli' Bra1\eh . 
ot ~u 1I1ata:\1. f~tc~a • .:Ii;< t lqUirl" Utili 1,1'" ot ATt l'lur" diap' •• ' 
1rrt'ohlnC TlrlabilHy in tbe (\1rec t.lon or .. ave t rawl. "the! ro ~_ 
ouh bned on ~t.~ur's I'IOl'k &lid i!l.vell'1..'\g dia ta<lt !JIt.che':< IlCOOunt 
t~ ebeat ls,: or t.ha to t.al numba .. o! fo .. e ::6st.s . 



Tbt llit.nt !" ~",, •. .1(1 root. appsill" to bI ."u&1l7 ;tht.rl bltad 
rlLb "'.II'<lt. W ~ba =-1' ... • .. r .t1r.:ti!ln a! ... ,,<> ."'i""':I::h toO Lc<tc 
... ,,:~. . n..:-. U'a n:l .l Ien-tv" 1 !.t.IUI~ ! .t.eblts to t~ 8cuth an" 
I«l.t.!' .. t~. bfC'luSe to:- U. ~10-1 .:.cd1.tcl, .!Ur;h fet.cb ... 11 t..m­
~.a· .. 1 'rnDSt t.m CIOllrt . n. Jir.d.1o" Gr dMp _t.. r ~proach 
:.b ... U btl t.C1IIItilI8:-.d • .::.:,,:'.~ a::ly to. witb.1n pIli!. or rlrT.11' l~o 
.1nc. 1.. .. _HI..!I or ':e ."n'::II..II\,~ ar .. pr.adts COfl8UJ ... b]..- . r bltrarl_ II'''. !A ~. o;:hctcca of T,I'" du-.cuOl'l . 

!'b& IDeal !'ec.ct." ell kr"tln.lt ... ct ap.J.n!t toM ceut .t the tl.&l' l.. 
tit :.b_ !I::I .... """t nr.1t. . Cuaa in .,Meh UIII deC>l.Y in fetah IIIthod ..... 
~1C)'$,1 'In 1nr.1 u,k d . ro rltM.r. an eocura~y of nxt.een point! of 
!.h. ~'«:"I5te. Io!'III 1""p .. ater a..,. dtNctlon~ "lid the t.ot.a.l nu.ber of 
four neW' ro ",a;r~t' f Ol' nch rlL-eel10r. .'lN ahtwn in FigIlJ'lJ 17 . ror 
.x~~J. , ~~"N .-eN 1::; t )ur halU' fON..:;l.e~ fur .. un fl'OIlI d .. south . 
or It. r.ota.l <f 1)6 rcru.r hrnor [Ol'l<:Acta , I!£ tour hDur (ol'le",1.11 Q~ 
he-. a .:I1.N.;.Uc:> .. 11h a .O'lt.m-:-iy <'D~nt, 11. (our hDUJ' Coreoa"U 
.. rot t:r<:~ IU .. ut and J4 rour hcur fo:-&cuU 'n)re fN-Ii ' IiNet.1011 
odt.fI a no rr.t:.rlJ' oonpoM nl... nn.. a"co.-<iinr to. Plltona., ltmL and 
Traylor (l5) , (;OS or ~!JI local 11'1''' r.IIU.lJ produc. a northlu-I Ut.t.ol'$.l 
cum nt, ~ 1Il;>1I1 d bt Wel4rlldn:.t..a , .lnd Xil'ftluU prr.dnca , aQ\l~h-
... rd .. itt.O~ a.l ~ul"nlnl.. •• In a<td1t.1en , 2CJ of t.ho f ON.-ata .... 1'$. bUllld 
upon ~ r!;h,Il:" 'a ASUlt. . on th. url&bliHy tn ..... cliract.1on , 

~~ point.od ou ~ in thl !/"OnouI! uo:t.iona, till trial tor.outo 
.. Tl ':'1Ll"~1Id out in orJar to obt.ain the !)lest poaaibl •• UI.tltnt 1n 
',r. ~!Ght fore;:.aata. In MIly caMS, it,.u no~ pcu1b1.<t t.e cot 
a!lf"ll .. n:" 1.'1 ~ per i od for.ca fl ta . In otMr cue. pIIrtial ""COll.!:.II 
"'" nbW.toItd <fw'ln& part. ot a ~lVl1n tOrtlC4It seq_neel bul.. , afloer 
It:i:'u..! r.ood ao:rH ... nt...,. ohtaln"d , !.hI fo reea.U cljl:l~tad by 
• ..,. <:~l cbo1c. ct fortleut para.".tar. bee ... pror.:ras.l'1"ly 
;.xur !n t'\..M. l'lIan I.he t1>U1I or \.he fore cut .oct 1101.. aU.a lIith 
~ ot-serra!.1on ti!llla, thll f"'";IIlIta .. ~!. Intlrpo}..at.lol'l 11n.lrly. 

In tIP 1~"UI.1on wh1eh rDlJ.<:>Ioli, tr.. torae.ufo d,II" 11111 't. 
:l:!T!.Se.:1 l.!tc Ih:o .. 1:1111n C6.t..agcrlu. Uttltipl ..... ll»cl for ac:ut.e . 
that. iI', ~~ fo rec.nll 1n "'.Jeh two or I"C)nt .1,.II1f1;ant ....... 
~n.L ... '1 Qn f-..~.~j to II:-rtn at Lonl" ~noh , Win bIiI ,Jl.e\Jtucl 
.!':1nt. i"'.n ill lIi!1&b nllllltl f"N~ .. t. , hoth U!,,,a. t. .. d on Uw 
SV"NnI;l-lto.'t-. ut.;lnd.l1 tbJory al'Y.! :.he .. baa.d up(ln the cl4cay in 
r.tch ,.t.bod, will I .. /l,naly:. ... !. r'1na.lly U. punoly Cv.rdr up-!.lInk 
t orr.; .. ;~a 11m be "JllratllJ fro ... the cnl.l&Y 1n t. t.ch tor'I:I •• t, 

l '!hI Imn 'atJ",," 1a 501lIIm.., t e,r.ld$ . The IJ1nct1on of t.h!I ""'tI 
,. 1.'-7 "'l"O~ ... '1.1. t!r .. r .. IJ'.o!l line d.pen!!a a1ao on the period a. 
aN-< 1.a ~ r-tra<;tion di .. ~ •• obtaiMd tv" P1.r&CUI (IL). 

• " 
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FIG. 17 NUMBER OF FOUR HOUR FORECASTS FOR VARYING OEEP 

WATER WAVE DIRECTION . FETCH TERMINATES ON COAST. 
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.:"LTi";;;~~ ~"'.'" fort.y_rour C&N8 in 
Ii ... .,. t ,..iD ... r. I"""~tad 

I"'" ~1M. l8 lIhown 1n 5oIcUoa 6 , 
.o.eU .... it. "IU po_lba t.o _ ~t..t. tohe two _.,. "'COrdl ~pe'r_ 
l..IipoMd , but. ullIatl1 1\ • •• not po .. lbl •• Ihtn ........ 1 dgnit1;ant 
hdCbt.t ere (orec .. t.a(! at t.be .... tiM tn. .... !"It bo po •• ible 
'i1oIr>b qy. In wh1ch t.he)' can II. colllbiMd to ot>t.-h'l tot. 0l>I0 obH:r"ftId 
aiD1J..r1eal'lt. hl1g1 t. Or. •• ,. il to roreca8~ t he .II~. DC tt. (0 ... -
c: •• ~ I1W!:ltleant. he11\:hU , or II CONC'"'''' R· II]. • It! .. ..... . 
'l'M ot-hltt "",. 11 to Cor.c .. t Ule -'l,lIIIre TOOt. ot t.ht IIUM or t.r. 
""Uf,l'$1 or UJI 11~t1.<:&IIt. "":1.111(.1, or 

B tOrtcalt. • H~I .. (Rl~ • H2' •.•. )' 

fbe [ trll. ... ,. ..,Illd '- .ere pall.lbll 11 "'WI ",.ve. adcled one Ott t..op 
c r U. ot.lwr. and 1! tohl ptrio.h .. :. nsnl3' t.hI •• IIB . TIll M1XInd 
.. ,. would be; 80"' phll.-ibll it uw ~1t1C1.nt. hll;t1La .art'-'no 
n •• rl.Jr 1'*11 ted to tIN In.tllt ot t.bIt ... ,.. tn.!n . 

P'tlti-... HI .how. hllloOUlar.:o or the nU!'Iber o! (ono3.lIu for •• eh 
Io.t,lIT. Inw ..... l.. 1ho _ or W. btidtt. is a1wa,.. ~.wr than tt. 
bS t.1.Jht., .,\:1 !.hUll! _II hlDIlr Td ... w,.. fOl'lo.l.3t. b7 tn. '\IlI) or 
t.he bIIldiu met.hod . 

rieur. 19 ,10<. the. b1stolra.' or t.t. arrors ..nt.1I nt.rd t.o 
.1gn ot &.bt t., .t.hods . Jl'Dr.u.U which "" ... 1.00 h1~ a" p1111 
... 1" .. , an:t rON~It.' Wb1QII w,ra too 10- Ira mu.8 Tal tl.e . -n. 
h1. .. .ograll or tbf . rron 1.n tbe RkS t.1ihU 1. GtIn~~ nearly I!I>Ut 
t.h, '''ro .rror liM, Whirl" W.I blAItogno._ of tn. error. in t.ho X 
hltchu 1a c. ..... red about an arror or .bout 1.3 r",t. n. 0IIN.lI 
lbeoluw HIlS . lTor ••• • 68 t .. t, and U. .... n IbIIoltlta E h81,bt 
'rro::' "u 1 . )I! t_t.. Sw.t.11t.1~Uy !.han, t.he RK3 rortcastl lint 
bat tar t~n t.iN C heirJit. tOrt~'u . 'ftlII .xi.tallOa or • _thod 
wtrloh i! b!ltt.e r thin Ii tblr or \.he two h not ~cl.w:ted . 

TM" di) .. DOt .. a,.. to bII • fl)' 10Kic,1 _!.hod to r OOllb1n1r€ twO 
tON cUteci a1cn1flcln' oerlodl in order to obtain one cW!ervad 
'l~cant. porio;i. If tn. ItriCt. deUn1Uon ot p8r l.odk (in the 
oen_ ot . ..... tratn wit.h I!.!!!.. pllriod ,nd 2!!!. hei~t) t, ,oceptoed, 
My IUCh .t.tallpt. 11011111 tit abeurd. 

All 'inda wlTa (Ono"t' . TlwI'9" 1"11 one bund rad and dght;, 
Ulr .. ro~CIII'u in .hieh onl1 one ... lu. tor W. 11-:n1tU:.nt. _T. 
~1,M Iud pllnod _ .. rOrtClat.. ThI!I d:1a tribltion or t.hi! obll8l"Ted 
... 1Id tONca.toed 1II11hti tor thil croup, of thI arran in U. fort_ 
can.d htichh, or UJe OMan-ad .M rcrlc .. ",d plt r 10ds and of t hi 
&rl"Orl in tohI tOrtCll.toed pctcd. Wfll be dhcmnad in order. 

f'lcw'e 20 lho_. bi.toVI1U ot !.he hIo1(,tlt. d1.at rll1ut.1an. ot 
lnt.lre,t. tIM uPIl"r Tllu.. or the b1I"t.ov .... t. t hlo Wop p ... U. 

" 



.., 
'" '" o 
c: 

'" z 
o 
-< 

0 

• 

0 

' 0 

• 

o 
o '.0 ' .0 

R. tot . S. HEIGHTS 

t. HEIGHTS 

' .0 ' .0 ' .0 6 .0 7 .0 ' .0 9 .0 FEET 

FIG. 18 HISTOGRAMS OF HEIGHT fORECASTS FOR THE TWO OIFFERENT 

METHODS EMPLOYED WHEN MULT I PLE FORECASTS OCCURRED 
• -

I. HE 16HT5 .. H. + Hz R. M. S. HEIGHTS .(H,+ Ht , I 

• 



o 
'0 

, ERRORS IN R.M.S. HE IGHTS 

'-, MEAN ABSOLUTE ERROR . 68 FT. 

." 
lJ ,.. 

0 0 • c: ~ 

.., 
~n n 

,.. 
z 
n ERRORS IN I HEIGHTS 
-< , ....r MEAN ABSOLUTE ERROR 1. 38 FT . 

L Ln 
L, r n o 

·2 I .1 .1 .1 .' _., _. 11 _.1 .1 .S .• 1.3 1.7 1.1 t .1t I.' ].] 3.1 4.1 4 .' 4 .' s.3 ' .1 

FIG.19 

ACCURACY OF RMS VERSUS r HEIGHT FORECASTS 



, 
• , 
• 
~ 

• 

.. u. """ " ".~U(. , 1 .• , fT . 

., •• II •• '" 
"'nun J,"" 

10""" 11 .... LUI, . Ol'U"UflO" ,. '"u 0." .... [0 tI,.",C •• ' ""'ltOlU . t,. O.SClv."O ... . 

• ' DIX.( ".LU[I, "IUI.II"' .. 0 ' O"UY(O 
I t •• I 'U; .... ' "I" .. n '0111 " LL I , •• L[ "&LIIII:O ,Oft"." •. '.s OtlC-III/U I , •• • 

LO'tII'1I "Hull "'TI"''''''"' Of O,ilt .. ",O 
"'."'C •• ' IIfI."" "" ILL ""II:C&ltl. 
'&UO "1"" '"' IV''''II''I' · . " •• " ,n.oo 
d .... ' " ~ I 0 ... 11: .... "0 ••. 

. ",,, 'U.ul', "".'I"fI'OI O' ,'lIte ... TlD 
II' '''' 'C'''' ""'"'' '0_ aLL ""'Ll "".Ull! 
""'C&I1'. 111'0111,,& •••• 

\,0_[' .,.,un· OU1.'IUTIO. Of 'O"'C."'O 
•• ,." " .. ", "[1'''" 'Oil au. roltt'.U' '."OVI'OIl 'It[ ''''.'11'''· .'' •• """00 
, •• , . II. "II,caITt 

"0. 20 FREOUE NCY DISTRIBUTION 0' OIlSERVED AND FORfCASTED HflGHT VALUES 



be1~~ 1ut./'lbut1on or all '3& obaelTlUOnl Mde during t.M p'rlod 
oJ .~!dy . 'tbI CulTI 11 I k_d with ... ~ .1,. ;;>.25 t ll,H .11<1 till. 
otr 1I;",~IUy t.o_rJ h1,:h9 r Y1lun ~d .l'a rpl.y u,.u<i 10P"er v&l.ultl . 
fbi ~ '1&ol.t1C1nt. '-l,bt. ot 1.11.,,,,"" ..... bout. ) . 4 filiI,.. '1'118 
_Q .1ta1.f1c."t,. twlpt. or ) . 4 t eoot. 1ndlcun Llmt !.hi o.oriod . t.u:1il:l 
.... Ioor ...ur than IIIIUll ro r u.. "II. COI't.. lllt.l pr.NnWd by *U 
(9) tl!dSclt. .. that. the _In ... hiS,,!,. tor LollI! Branllh for • ,..r 
ilJ ot t.n. ol'dltr ot 1 . 9 t .. t.. Tlw tJ.llt tl'at. t tw .t.udy "' .. _II. dt&r1rl1 
.t.ormr .... thlr 11 of COIlrN 1.11 .d .... " ... ,. boo C.1III1 St. ;1"'"' bJtl.t r 
de£1ted «1t.t» t.io". tor 'ndYllu. Ttwo troQ"""01 d:1" t.:"1 bution or Lhe 
beU;hu repoM~ tv a..t 1 ... 1 t.h! • .,.. "lIotrd 'MIM II ~ rreq .. ney 
dhtr1buttDn giv.n hMI , IlI!:I there _ore 101(>1'1 lOll lIaVl5 :.port.ld . 

1'tfI lI1,d:1l .. "luu oJ' tho h1etQ,ra ... t. t ile t.op gi", t~ "-lg!:1t 
"atrtbu~ton 01' t'- I B) obeolT. t.lons to r .Meh '1",11 nlue<1 -v. 
to .. c:uu . ltII ohl.tlned . Thn .... r." omU1pa forecast. ."d 9 
...... 10 'Ob lon no toreQ.t5 U,.. _de . Thi. hill.OCre .. 11 llloant1.1-
11 t.tJII I .... AI ~hI ~r bhtog". III!:! the 18) obllu'Y1tloll.ll .,.. • 
t.ir asple ot u. t.ot.l l ot 2JZ obMJ"nt.ion • • 

The utol»r hUt.o~. of t.Ile tott.O!I I;IJQ 1n r1(ure 20 p .... the 
,UnTibut1on of tot. 18) tonoc:ut.r.i s1"&1. vatu-d .18f11ric:(lJl t. 
bti-l@:btll, Till lilian fO rlcaltold t.il:'ht. .. u .oollt. , . , t_ t . fh1.s .Ught 
dU(.rimca bet_ .. n \.he obNr .... d .1Id tQNIcut.td .. an (lin tNI .a:OIllltltd 
for hy no~1nll ~hat. the ,11.trl,bootion or t .. CbreCl'~ .. 10011 has 
ol!cpP8d otr. l'Iu"be r or .... lue'.t t iD sr.f1) pe.1r in thl obM !"'I9d 
.... luu tro. 2 . 0 to ' .0 tee t .rr! £11.1.11 UWm in !rom 0 t.o 1.S flilt. . 
RoIfarln", t.o l':Igtlra. J. through 7 BIuIr tt. t t,.,. toral'l~d he ight. 
IDMp on dKNulnc t or l.ow "alu •• of U. obl. l'Tld ..... "1cht 
....,.."' ... tbe ollNl"I'.d ...... hd.pt :._11y .t,.)'1I' ,bov. loS t H t. fbi 
t,1IO dj,1 t.rt b" t 10n. t o r U. !1n~ .... 10.d. toreont s 'P'" .... n~ullJ" 
u~t tor tiN low ... 1.1 ot ...... blSght. . 

fbi upplr htno,ra. in I'11:W'1 21 !boorl t.lw f1*aQaerlOY 4ilt.ri­
b.rtl.on at u... ",nUllal ht!cht .rrer It~r t.hI .t.LI~t 1.0 ", t. the 
but polliol, tot"Oll;.n fit in.ll rinr:lI ... 1111d fOrlel . t • • "r". 
111 .... lNatllr tII'n one root .ra 111. .. 'I'1domOl . 'fbcI _n of tilt 
.I):.olut.e vt100 or \hi I r ror ..... . 60 t_t. on. l'Iald",\ BrrOr 
",pre.unt. pt rtl:t tho. c .... in 'ItIJ.o::b !pod 'CJ""""'nt j\IJI~ could 
not be f ound, '''Id pe.rUy .n UJ)lIlIr bnund on tIM pltl.ne. at the 
''''1.:fei. ln . t.1,l1rpt.1,. u, £'It • bitter tit in the! he1Sht. foraeut . 
Six tltnttJ.. of • foc I,. i •• !xIut 1n ot t ht _n ,.,.11ht ot the .... pl •• 
I. ••• , threa .r.<I one htU (let. 

M8r. was .... ,.., .Utht tcld.ney for 1,."" ainljla ... l~d forl­
elite to bi: t.oo lew . TIIt.-n .lpbra.le . r ror (or III lingle 
.... luN for.cu.t . WI. - .1 ' (HI,. . On the .. holl , 1.t t.M .1Ia o( tiMo 
-.pl. il CClfI.1dINCi. Pi('clN 21 IhoQ tn.t the n-l'Orl 10 bl1gbt 
.. t'I 5:111.11 1lI(1 diltrtbutad r oq/l11 .e;:ord1nl: to tbe nc~l ,rror 
distribut.ion. 

" 
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Pip" 22 lboQ t.n. hht..oV .... or 10M pe r iod d:htntlatiOl'Ul o t 
irrt. ..... t.. Tt. "pr-r 0\U'Y. ot U. \1Dper I!J"OlIp oJ hist.ottrau ,,-". 
toM datdbut.lon or allot t.1II ot.ll""Rld parted. &I ... po .. ted by t.bB 
a..c:.b J!rolioll lbard . TIw ~dl.e ourno .II?". U. diat.r1boU"1I of 
t.ho •• 51 ... 10. C\)r ..n1oh .1111l' v.Laed tor ..... !ltI "3"" o~in .. :I. 
Tt. _an "dill' oC ~!Ie L-.;! ttl. t.rl bution. ':'8 eSlllllrt.lilly tt. .a., 
... i • . , 7 . 6 .. oonJI. 8)UI <1is\rlbut.ionl .... UII1-lIIOdal. 'ftII_1I 
1U..,11 Ilolneici .. ~th t.to. .:de, llId U. c-.rTlS cOrnspond 1l1o_11 
\0. 110""&1 dl.nrib.rt.1on . 

!'hi hiltorN_ in t.M eftlt...- at fL'nI-o'" 22 gt_ the di lt.ribui.1on 
ot thl obN ..... d pe r iod. II _lysed by t.he: "'ve proJ-et. If tbt 
d". ot t.t.e "-.pl. 18 condd .... d. tho d.ist r ibut.i on 18 apin eloallJ 
u.ocll.t.Itd trUh I norll'll ¢W' .... . b Slln of thl .1ddll en ...... 111 
.bout. CO\II' Unth. of • Slcond ,relter th .. n tb.I .... ns of UlIt IInper 
cllZ've. TbI .. thod of _.1111* loolo,..d to' t.hl .ave J;rOJlct ,1'111 
10\10' ... petlo-')I *'UIJ' illte ..... 11 llUeh ... 11It.erval. 5 111 eu ...... B o t 
'1~ ) . a .... U.nn.t.ed .nd only inter_L. 'u;:b ., '" aod 6 Whlch 
....... aU ut1nlld fOT t lw hn hilhnt _ t regular .,ves ...... 
I"'PLoye<i . ThIo di1'.!· .... noe iB !.hI •• rut of Gnil pd ona haLt lMleordl 
blt"IJn tJll Bolch iro, loll fb.rd .ll)CI. q"O proJ-et Cll ...... ill i.rus • 
, .sult or u. d1rr,"'I\CIII tn analysia. 

fhe upper h18tolra" ot thO! hiUOKI'II!NI I.t t.1M !lotto ... giTlII the 
o11.tributton of ,11 of tiw t'o ... cut.d poorio(h for "hi ch l i ngl. 
vdued ton::nt.s >:era ohtald1d . Thlsto ... 10011 .... to ba "11'1!1ed 
1~1nllt t.hll vdoGI .. ho~1 rliJI trl butionll.re ~bO'll'Tl in tile Nddla 
eu,,", of t.h$ top anrl C«l~ lIr gI'OUpll ot hutor, rallUl . Tt. 1\'08t. 
a~r1k1nll thirlfl llbout \.hi, h1JltolJrl"! ,. that it do .. not corTiaponel 
1.n abllpa "'(In .woxL"I'Itely to .Ht. r or U. two d1.l tr1Ntlonl 
ehown abov •• 1'h~ rlhtr1Ia1U on 11 "tder .nd tla t ter . Tt. 1IOCIct.l 
"due 111 . t tt. low jl()d ot tht a eat. , and tlw _11111 ITI not 
nof'llllUy 1btrlbo.lt...d , It 111 ....-id.nt tha ~ t.ht ov .... n dil tri bo.l tion 
of till [orlent ld ftltiu (IxIth pure S'I'Ird1'1.lp-VIInk t or lcutll and 
dec..,. 1n f .tch tor.c:ast.) l'O'I'Ir' 1.00 "t"- I r .1Ip .nd tlat 
.I .... NO~ bat-n f oreOlnld arrl obtoitrvld .. al\lU OIn be eXP'Ot.ed 
onlJ" i n Iba "gion "t. ... t.ba tONeut pph OrolHD thl V.phI 
ot thfl oM.t't"ed .... 1111.. (Saa F1~. J. , S, 6, .neI 7 ). 

30M "llte ~1atioa on Uti _(p11 t Il0a or thI l.-:ron ill Co...aeat.ed 
ptrlo;:!. can""" bI 11Hn . :rr- rtc:1I", 22 , It 11 .vident t.t.t tt. 
I rrorl wiU ba 1arga. f'lgul"l 2) &1."1 tot. treql:leney dlltribution 
ot t.ht 1:-1"01" in ~bI Corlca.ted parlodl, 

ria IInpir hht.oVlIl at till t.op ot P1(ur. 2) I b .. thl 1"l"Ora 
10 \hi foraollted per iod (or &11 lifl8l. ftlnad tOTlGl.ta .1 
., ... 11'~d apinllt till ....... projt-c:t I_l~i. of thI 11p:U'1cant 
pe riod . ,"-1"1"'" Jun lbout II .-n), Ccri0lltl1lb1ch .. re t.oo 
hilh 'I tml'l .. .,.. CoreelliU 'll'b1eh . 1 ... t.oo lcIw , tbI .... D l'»olllw 
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.=or ot UIoII tor~ •• u, t./II.t. b, th. '''.rap ".lue ot &11 . rror. 
_nt.bollt. ~prd \0 rlllJl , .... 2.10 .. coRd... 1M !IOtI'n ohu!"T8d .... 
pro".;:t ptr104 tor u..uple ••• 6.LS .. ooad • • rind t N pe:re.t.­
'&" Irror ... , 341 ot tm .an periGd an::! _II dOllhl.e U. perotnt.a .. 
• rro:r in U. ht~ tOl'1lOUl't.II. 

Tt- uppal' hhtorr-_ .t tt. batte .. ot FLrant 23 gil''' tbI urorl 
in t.bt toraeul.*t plZ'1od tor all rlnc.la .alllOd forec'lJU .. ve ri­
Med &C.tnlt. tn. lINch Erodoo Et>a~ atalpi. of t.M lJ1.!n1f1cant 
plll"tod . tbtre _ra .or-. forwou"t.ea pal"1ods .b.1ch .... re too low thall 
tobIra ~" t_c ... ~d ~riod5 ""lnh .. ~ too M&b. TbI _n .~ 
lIGht. 'M"OJ' .. " 2 . " .. omd •• on. IlOrr.IIpOG(U DC &Mn period ... 
1 . 61 aeeOllda and tbl pilrOint.", .rt'<lr •• J2J . 

" .. ry d~le -ay too fcr.oaat. U. obaaf'ftd .... perio<lll fo r 
Lone !Jtanoh wouU III to for_.t tM ••• rap obMrv,d ..... period. 
tor ~ t~ 1.nt.arval ndiad. In _\.oIIOl'Ol~cal wOl'k, meb • 
t01'8c.alt -..14 ba c.lled • cU .. ...,looJ1o.1 roreca.t. . For axampl.e, 
t.r. .an t~'Mltlil" .t. !tInclulu for tlw .ont h ot hnua1'7 111 n 
dIIV .. I . IlI&t .. d ot foracut1nfi; tt. dar by da,. \eropera","", at. 
HollOlulu it tIOuld ba po .. ibl.e to !o,.;,eut tbl "'-1:1 ~ntlll'a md 
~lMn .. bow weU t.ba foraeuu .. rt....,.. 

Sullllll" Ultn toiat • ptol'iod or '/ . 61 _coo;l, Iwd teen foraca.;"d 
t or Ulnl ar.ncb .U at t.~ u ..... n:!. ... r1fled by tot. 8II.ch gro.t o .. 
DlLa. TO. •• n .bsoluw 'l'l'or In thl! foreea,t. would Lhan t. .. 
teen .95 HCOIIdl II co'llpU"ed ..., an arror 1.n U. t.acmlq\le. 
a~lo~d of 2.44 .. oorrl" • to.-ut .,thod whjQh CIUlnot. do batWr 
t.han • cU,.tnlolPcal forl'COlS t i. Dtrtain17 not ot &lch practical 
u.tilit1. It tha .... projtlot anJIl7'*i. )ad been ued , t.ha COITU_ 

pondilll •• 1u .. wou.l.d ha". bHn 1 ."9 .1(lend,.1 co~red to.o 
""ror 1n u.. ~hn1q\1l. 'II1II107'11 II! 2.10 IIgolt"I., .-nd I&.in u. 
cll_to1OS1cal fo",cllt _lIld hlv. bHn .... p.lTio r. 

OllJact1.on ~t til 1'l1aed to w. Uft (It tt. san of t.bt fora­
eu~ .. ~l.e tor .. cU.tolo,1= .. l !oraollb . Sueh. prco.dw. 11 
nao:: .... .,. whln cia"" La 11od.tad, .-not it. had to be 'lIIPla,'.d to r the 
... 1 proj..:.t Jl"Tlo:! an.1y... . !:Iall (9) bill raean tl)" reporl.ld 
:10_ ltatt.t.tc. fot 10M _"a .. oordar .t lonl Dr.ncb, &lid !rca 
ton .. it 111 llIIu1bll to ducll.l' t.hI rnalt.1 or. cu..tolov.c..a1 
fonGaIt ba.d I:pOn _t.a ot.bar \Jan toM t..et. data. 1'.QLI 9 ...... 
_ rU •• U. dat.a GIl partodl "b1ch (I.-r\ bI obt..a~ n-o . ,BI.ch 
&ollion ~rd r.ohniCal MI"IDrandllll 110. 17. 
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Iff $1;(: 10/J!./t.8 4/~1I.9 101'X./4Q '/7)149 10/ n /49 

... , • 1 .9:" , 0. 9$ 0. " 
'-' 0.1 ).6 1.0 1., 1 . ' 
4-S ,., M .. , ,., ,., ,.. ,., ,., 2).1 6., , .1 
6-, l7 .B 10.6 ".s 14., 11.4 , ... 2' . 9 18.6 20 . ) >l.' n .. 
8-9 25. ) ,., .1 10 .7 26. 2 "., 
~10 ,., 15 . 7 I.) u., 14 .1 
10-12 ' .7 10 . 4 10.0 10 . ) 
12-14 ,-' '.0 )., ,., 
14. 0 .1 0.1 0 .1 0. 1 .. " ~riod 8.06 7 .9'- .... ' .00 8 .19 

1'", p"'roec\q. dil\r1but.l.on or t.1Jt I)lIriodl 10 Td.ol. 91ha .. 
!'1rn or .. U \11&\ t.bI .a...,t. nl>diold 111 .s.w.l.l in t.hU pI~r 11 
Npr9" "W.~lU 01 _b lar got r _pIAlI, M:l that. III ot u. ~r1odl 
oM.n.d at. Lorw, I!n.tIQ Il .. Inai1'1d tor !be Beech Eronon BOard 
.rt gr"Oup6(i 1)10l11.1y 1n .." IPfII'OJ'lM t.117 110""",,1 dUt.r1but.l on lbou\ 
I e.tnt.rll ,.j;I,O lIIar <I 1.<101111. 

The aoM U or t.1It .... ?~ IlIPlo~d 1a t.hil at.udr ..... 7 .~ 
Sloocd.. . It. rr.Nn ot 8.0 "conJ. h "'ad to ~lrlt7 I cll _ _ 

' t..1"011':11 CONClBt tor Itl .~. 1'.tUotd "In tOrtCl5W. 1\ Lonl 
Snlllcb . t.h ••• 0 1~1II1.1 . trot which NlUlu 11 .99 BlooMI. 
It ... an of e .~ aeccDJa (..tI1.:h 11 not. too "p:wllntat.iu be041lH 
w. t.~ illt..,...l GOYI ... lobi ~_r .ant h l onlJ') 1.8 IlMd, t.hl 
.an abtoluu ... ror fa 1 . )8 II_I,. nnlS I cU_to01D~11 CCN_ 
an. b .. 1d l1t1OrI "'''Plil .m~b .iG DDt 1ncl ... tt. dlt.ll or tbi. 
I tudT lI(pIiliI =~t.!.1 ':II Sll.per!or too U. prtllnt. .... rO .. ClIt.!", 
_thodl . 

l'1aun. 20 , :>I.. :<.2 , and 2~ Dill no. t. ... ,tlJdl" far t.hl 118 
c .... in .nwh cClrecal \s b ... d l~n ~tw pnl .. n~ .coept.ed Ill.,,.,. 
CIt" .. fo~c:a.t1"1l .... _~ . Joll of till un.hadold hl.tograM in 
Ll';e", t'1CUI"tI .to. d.a w. . hich 8rt ' pplic:.bl. to t.bI .. to~cutl . 

" 



F1garo. 20 sllO_, that. t.hit dia1.l"ibllt.1Dr\ ot the obeerud hIIi~tl 
tor tho! alll",:ia 18 e.tore to tM t.otal d1ot .. :·n~tlon ot all ob ....... -
t.1onB ot=.p~ po.~ibly ~ha':;. I1hhtly R~awr porpart-ion ot W. 
hitight obeel'Y.tlOns h/l'l'ot bun HOIODVot:l. nlll 1iIILnbtltion ot tM 
forltout.ed t.i,htla lhattl tha.t •• li!htly UQ.ter proportion ot 
Lh~ looo !onc:nt41d twi~tll Me t..-n uIIIII"otd . 

FigUr.21 show, tl:at t.hll <l1I<tr1butlon of ~he t.lght arrors in 
th;t IlIIlllar .... pl. 111 ."anti.U,. t.h •• a. al thiI dlatribtlt.1on ot 
the hrljl:ht arrors 1n tM l ... .. gt r .,.,11 . Tl» _n lbaolute .rror 
in the ~iKht. 18 ... tUl .60 tut which IIJaq that the parc:entice 
Might arror it Ili¢ltl.7 .",U'" boca\l,8' the l!)(Ian t.1.;.to of t.lD 
11111II.pl. it J .81 feet . iIoWotY0r , ':.here 1s !!tUl _. redd1.ll.l error 
in tIN .aplot . 

ThI MatoCT"1!iI! of !.hI obHrved "al~. of the perlod 11'1 "l.gw'. 
22 to ,. SUlPl. of U8 obcuvaUonl .botr tMt Lilli ob"!"VIt.ion' -.bieh 
a" t o "'rL"Y the .9ollrdrop-~k fOrilOll'ts Il'I not. 110 o1;wioUlllJ' 
nol"l'l!lll.v da\..rt!:J.Ited u thol total ,..a~le . 1'1w M", n8 01' t.ha 1111 
ob8e"'ttorle oorrallpOnd eloHly to the ~a:ul of t.ha 18) obMrvl_ 
tlon ... .m1oh 'IN!!'II uud to ... ri!y \.hi) eingle ,·,had fore~stl. 

r~ t.iltogrlLl!l of t.I'.1 fONO"t.d 'l'alua. of the piIl'iod at thl 
bot-to .. of Fij:ur' ~J for tl106e ~lfn in >tI1&h t'" SVIrdnlp-lllnk 
lDIt-hod on4' w., .""loYl'd, i= eorktJdly aUf .... nt fro. t.he h1!1t<1g .... 
tor dl sillf,l. valuild fo:-eeuu . lMny of Lt. hid' ""rlod foree .. h 
taw" b""n .:u...d.nat..d and only" !de of tho 10111' period (creout .• 
NU basn ellllt1nated . The !!iJan 01' tJII "III",la 1= <1 . 07 Ileoondli Ie 
eo~nd to u... _an of aU !dngl.= valu .. ;t fo~e"'lIh or 6 .17 1I1eonda, 

rtl.lU" 2) ehto" t t. pariod tor.tcane .. wrU'i,d lI.~aitl8e tbI 
T.1Iva projeet pariod. . "rI:~:" 1s a o.rtnite Wlnd.~y t.o t ore<:fi.1: 
~r1o:l= _hieh are too low . The ..,all .l:lIOlute arror ill tt. fo:-e_ 
Oallt ptrloB h 2.08 eoeond., If t.1lI peJ'1.<)d fONca.st= .re 'I'Ol't_ 
r!Jod .ga.1nlt. \he Blllloh &:-orlon Ibard periode tilt ... h dsN.n1t.a 
av1dmo~ :b.t t'" foree .. t period ..... too low . The m.n .b&olllta 
error 1= 2.87 ,so~nds . 

Those ro",cu~1 _bieh .ra bend rolaly on the .:"n.r.Uy 
acoopted thlorio" for loraeut11l!l oc.an lIllvU c.n now bo1I tasted 
.sair.l! t a cU.tologbal torIilCUt. . It tlW forecastl a", v.ri.t1.d 
by ,,~ ..... t)l'Ojaet aillll1ficant period anal;,s1e, aTld it " forec:ae t 
of 6 .17 ~oond. h tlf\da tOT .U fonust.l, • _an ablObta arreT 
o! 1.0'7 lloeoondl til !Ollnd . Again. cl!..nlwl or,1cal £or'::II' ':; _hlob 
10 ~l!per1or to tlla ro reellttng .. UIod 111 obtUriad . 

u: thIi fO",OlIIU ..... v,ritlad b;r tbe ilBaeh Erosion Ibard 
a1tilllc&lIt ~t.od analy-els .nd if a forecast of 7 . 61 aacOllds 1s 
_d. for all !ONC(o."f.a, a l!IBarl .baolutd error of 1.00 S6Conde 1. 
o;>b tainlld, "3&1n, tlw oliJlotow,loel !Ol'8o...at 1.1'! :rup ... tor to the 

" 



TIw i)oClY 1.ll fawn ~t.hod . l"1ft11l"u:ro, n, 22, ao:l ~J s.bow 
t.~1. ;"* ,.U7 it: rat.:lh _thod 1. DOt. .a::h GOO'i .ithet. n. (I),.... 
~n puhltla U"a too ~; tho dbt.nb:l1.lon of t.lD cl.ollltrqd p9r1odl 
110" not. ~OM"llIpcn!l to 1.110 dll~~1.1on of t.ba fO",<:::III1. p.arlode . 
F1t:urea I., 5, 6, >Ill:! 7 ~ that. the", 1a no tMn~n;:y fer tt. <XID_ 
t.inuld iner ..... in t.ha r- r 1od ... NQrl~J by t.t-.. tcre;ut11lg Mthcd. 

hble 10 _Mr 1.l.all tha 5wUatil'al dna lI'h1eh _8 "-.n: PN8ent_ 
..t in t.h1.I ..cUon. 

SDaIiI acll1 t 1onel inWrut.1nt intO,.,.tlol1 can toe obtltned bJ 
~14.rlll4l tN dist.ribution of tba ditterane" rUh "0Ir<2 1.0 81gn 
t.oti:lMen tJw ,..ch ~aion brd period. and tbe \.'av. Project. parlad:!. 
rtFa 21; IbtM'l \.h. ~t.oKl·U!5 or t.M. d1!!8Nnc.e for t.ho .. pu'iade 
.. Iccut.vd lrith u. ~,,,,t. "'ellIOt/! fOrlCll5t.a Md tJIIO STflNrup-»unk 
Coree .. 1... It. 1e ... y to _ fro .. t.ha ....... r-corde nd.DtI eoc:omparJ,Y 
thh i*p"r tha t. I\lch • dl/ToNnctt ~n .. ,ilyar1.H and \Jat the 
&Nch Erolion Board poor1oda will u8\ll11y bit greater thin 1.1» 1fIn'. 
Projact. pel"iod • • It 18 felt UUt th'l !INch E:rcaion !Ioard 1NI1lai.s 
m:lN eloody ep;J'od.rlt(ll "'1"111. IfOUld ulltlaUy bit oonliderod to til 
u.. '1cl)iNcant pulod boteII .... , thil trrer:uJ.rlt.1i1s in !'lOlIt _"'. 
"COrdi Ire ._tJwd IIIHber 01 the l"eeor<llng lna t. ru","Dt or by Uw 
.Ntlret.· 

n. Wu..v, ProJ*ct n · ana!yal. of !be dau we. undnLann 1n 
w. bop" thllt betlollr 'groSO"ll'IIt. betW'Slln the fcr,a.ast.td and obMrnod 
p.,-ia,1II OIO\Ild rewlt. The 1l1::ht> 11!p"O"'_t. 'III:11<:o1'l.e. abta1nitd 
It ill. do .. nDt. ,1'0 .. oo t 'lollr re:IUlu !.h&n • '1J!ple aU-tola,led 
forecallt.. 

tloM (6) .1Id leltel <WId So:I.v1llM. (10) bay. rePQTt.ed thlt tblt 
!onclllta 01 the porlo-laccordinc to u .... s· .. rdn:p-llUnk .. t.hod are 
Itl.>t toc Iccur,U... ttlM abo report. thlt l1!:l~t Ccreca.U 1n 
la .. cue, IN qlrlt.a unclr-win . !Ic quantitatiVI 1I1.1mt .. cf till 
lII(;%dtCI:!I ar ":.tMJ .ITora 1n t ill to:'ecastad par1ed, I.l'IJ ;;i'nln . 

Dtnn (6) p ..... 1:u,.,.,1.1 of locll stor&S in wlW:!I 1t. .. ould 
t. ~«I"lry t<> hITI .)';tM-ely h1cb .intl l ic order to !o=-can 
the Db_,-..d r- riod. * aho ill~t .. toI ••• tody ot .. v .. tro. 
e t.rop1oal ,tom wi th w ..... ~tl"1l which shaW a daer".ilI& .1fJ'1.l.­
rtcant period. 

1 ...... c. and SlvUh (l0) rlpor t • ~.It aboolute .rror in 
hr:!.&ht of 1illSII than OM Ioot. ;01' a::tual tOnicalU . fbi! a1.ao 
IIWlol Lllat, -the Io~out of WI ... parted . . • doIa oct dleola,. tot.­
... d,P'" of 1'.Uabllit,. •... • • 

'7 
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UPPER CURVE t ALL S I NGLE VALUED FORECASTS 
MtA" AI!ISOLUT [ VALUE 1.60 S[C . 

LOWEll CUIIVE , SV[RORUP. N UHII fORE CAS TS ONLY 
IHAN ABSOLUTE VALUE 1. 44 SEC . 

FIG . 24 FREQUENCY DISTRIBUTION OF OBSERVE,D BEACH EROSION 
BOARD SIGNIFICANT PERIOD MINUS THE OBSERVED WAVE PROJECT 

PERIOD 



111M 4b:1o::. ... W- trrur IMS ~l~UI 
u.. ... \bool,,:.. t:Tol" J: lIttl..!hta 

lItan ObuJ"'I •. t 'ODd fou<:&.t.ed SigniJ"iGant E.l£hh 

&1.1 C;~rTatfan. 
OWrqt.:."". for Sl.n:tl. Valued F .. reC:ABt.1 
Cbe4""~lo1fll1 !'ot" Sverdrup--!!Ink TONeeuta 
S1lI;:!.e YllUlld Pl>nto;:.U~s 
SnIl'd;"\)p-Kmk .F'ONe".u 

-." lbllo~U Q-ror 1.1'1 f')r"$euted SJ.cn:!.Itc&nt Hd.hw 

31nrla Val .. d Yoncut4 
ew"l!.l'lIr'1lp-1!nnll fllTecane 

Iit.n Obs...>:rnd: am I'\1ntouwd 3\.inll.1.eaot. Ptrl.ocb 

i.ll A.'!:.!!. Ol0e: .... tl Parlods 
11<:1'1 l'tIrlo.!, t,,~ Slng~ vlll~d rarecas t. ~ 
IlliD l'tI:1oda tor Snlrdrllp-- lllmk P'ar.caat e 
All W"1tT. Pt-t.Je"t Obnrnd hMo-ia .. ,... '1"" jool hrlod. for Singla .... ~1Il1i'd Fo .... ::aau 
Wan t'roljeet Periode rOt" S.enlrup-'!unk fontc.~ la 
Slngll '~lUlld Thracna ta 
s ... rr:l"'f'",.., .. it rortocan. 

S1aca Value:l f\l.t"tIc&sta VlIr1..r1ec! ~ BEB Pertod. 
ru_t..?lOdCal J'oNtoas l tor Abow 
CUukll.op<:&l Po,...caa t. to r Above Balled em AnnWil 

IilUn S~g:U!lunt ..... Period ot 8 . 0 aeconds 
,,"rUMlp-J/""..nil: FOt"""an8 Verified by s;;a Pt r l..odB 
Cl..1."\ItolC1&1..-l PUrlleut ror lbo .... 
S1D«l-' Vall»d fanleaJ h V. r Uiad by 11",", Projaet ... ""'. 
Cllalltnlor.1ocal Fontc.aat. rClr Abo .... 
sYVd.t-up ~nIt PontCut, V",,1I1,d by 1'1' ..... Proj'ct ,.., ""', 
Cl1"'~!'~11 YOrllout tOT Abo<> e 

" 

.. ilS r»c. 
I .. )!! reet 

) • ./,1 tNt. 
lSI tltt. 
J.8l flat. 
J.;32 feet. 
J.7t fNt 

.60 feet. 

.60 feet. 

7.57 !.c. 
7.61 SlOe. 
7.61 -.e. 
5 .~ ~C • 
6 .. 15 SjOC. 

6.17I1ee. 
6.17 lie::. 
t.rn !!lie. 

,." NO. 

." -. 

.99 s. ~ • ,..., .,. 
1.00 MO. 

2.10 .0. 
1.'9 "'. 
'.<>1 .,. 
1.07 $8C. 



Stetbn B -

In 01'''1' to ."r:J1 a refran.lXl di.a9'_ ro~ (nil p.l!""~lct1Ur 
polllt <XI a COlIn, the _p .... WI" ...... !.1,;t1t. am per-ae, tbt c1Hp 
_awr ..... 41Nct100,.r.t ... ,. .... '-1.rPt, ~l1.1!od, A.114 d1Hot.!Oll. 
att.er "traction .!M1llt! aU be a~II:.t.ely tnom. n. he~ht:ll and 
pu'iod. o.t ",- .a1.«1I111un~ "1''' .t~r Nfia.;tiOll (po'!ltht. 10_ fI! 
_rEY .n. IQ tJOU.o, !:'tat1.on . a.:ut d1!!'r'actulI) a" :ba on}Jo ob­
$;J1'T..t ,..111... n.!at.lo ,:-. u"t)l7 1IOt. ~ln..;.allt. ror • ?t"dJa 
•• rUNfll!.oll. 

It. h no~d 1~ pur..,. tt..', So"or:!r..p and ~ 5lt_ tn. rou __ 
IDg at.>lt.e-.." UI r...'\IJ :lU a~ s...::'ll !m.o17 ..t ~at1<:>nB !or ro .... 
c:nting. -rt .. re!o,.., Lt. ltonl! Il!>d ojocay of a:4nU').can" ..... s do 
not ot.,. tho 1 .... !!at .oul<l .. po17 t::. !.t. _fta or claUloal LhfIor,. ••• -
n. .wwr.nt .:1.&ht be .-.1.1 to raAll, 'nIare.rc:s t~ ~h. 
decay, nlfn.::t.101 .• ".1 d1..1!rac~!..2..!!. of lIicl!Ito:-.nt. ....... -Jo JPt ot.)' 
t~ 1.a rJ.t l'OIald e:ppb too t.M ........ ot elua:cal Uaor1. tt. 
t hsory ot .au ji!tN.oUOtl ani ('1I!'N~tlol1 ... ~91o,..d ill pr .. oUeo 
la bend llpon ~1.a .. k.l •• VIU ot ennaw.nt hIIh:nt .t:d pertod. and. 
t hera il connidotrab1fl dt7Ubt. that ~ .. alIJa tor W. ttgn1!~nt 
h. igtlt., 2.!!!. " ,&1 .. tor t.he 1U1f11!1oant perlod, and OM ... 1 .. tor t.hoI 
delp <oa.WI' .... dueo',1on .dequn-"l,T ohal"&c.Uori'" W. n. IIl1'taoa, 

I n t.hd t.elt fONt.ltl o.a.:rit.d PT""lou.l" 1.111 .... " .... n 
... tl'acwd w:ith thl fO!"IIC.I.t.d p!riod. rt. h!l4b~ .ft.r r.tl"Ootion 
"u .. ltri!tltd ...... wt. ton. Dbla ...... d naiv\lt vlJ."., .nd an attotllpt,," 
1111110 to obt.ain Ull b.lIIt alJ'"_nt po .. tbll . It 1'1 .. b .. n lbcJ!rn that 
the tOf'llust.ed foen..od ""'. !.n '1'1'0:' ~","lMnt.~ b1 Klre than t.wo 
NCom •• All nTOr o.r pM or lQ.nua two U1WlYl1I can ",uult ttl Inl,. 
p.:oc,;nta" arNr. in 10M NlCht. to .. eoa.to. II abOlm by Npre : H 
t!". utile for I:ha pAl'wd 11 cr.,\;j.cal. In \.bit -.cUOD, In UM,...t 
'W1J.l be .de to diloo'rlr be- the .rrorl in U .. p1'r1.od .tract. t he 
."rora in 'lobi blip'\. .. Ilion .o"r ~I.IU or tiM: un or "'". ntr.ct.1OI1 
d1a!ll'I. 

The ro~"'ad ~..od IIIJ tot. fONoal'Ul! bl1o:ht are Ul&)l.trl­
cabl)' OOnM:It.d 1" tbtl fo:.e..n .. tbee!. U, dup1Uo I.hu taDt., toM 
... ". haidlt at toha lnIIt,,_nt. il ~llIJlI.Itoed t:"Oft tn. tatraoUon ~'I'1I' 
b,T ~1n1 to .. tOTWO .. ted dup ... !Ar Q!nit.10.lIIt ...... n.~hto .Id WIa 
oblflrwd '.I;n1tt.e.ot ..... ~1"1.Od at tn. l.-t.N_IIt., H 1& poulbl. 
to obtllin .11 .. t1 ..... 01 U. .f.l..:lt.s ot rtt!noUon ~ \hi .~""ao)' 
of \hi tonea.!. hlll1'U. 

f"I.~ 2> Ihc-. tt. hilt.arra_ d WIa .rrore 1n !:IiIilh'!. _bJcb 
rI'lIlt 1t the ... .,. • .It. rerr_tad b)" tI .. obllr ... d JWriod lnaUold 
or " he roreoa..t..;! ~rlo<i 00f'C:JIn4 to !.hi .rron wl11Dh rellult.lld lIT 
"''''''otilll Ill_ ......... lUl the t<ot'lc.an. pal'tOlb oond ""' ..... ~ to I" 
alTOrI lItl1cl:l ...,uld 1IIIl.,. re-ul~ it tJ'IIf _p ... tlll' lI'U. wcht. 
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had been ro,..cluted to ~ the m1d!t at t..,. ina~nt. TIB third 
hbtogn..,. r ro. tt.l top 1n ,1",,", ~, is a COPT Or "1g\I:"8 21 1'01" 
co~arilD D. 

TM t.op h1.atoe~ in NJt\l re 25 .boW the errors whloh r uult. U 
tl18 forec&st.ed deep .... te r nvu Ill'a retracted by !.be ot/",,,rvad Such 
/::!"Qilon Bea r d penods . I t is to boi !ll<p8ct.tod tbt t t llb I»l r or 
l\iatognmS 1IOuld !a u a groatel' dilipus.1nn thin the tMra pai r o r 
hhtop. •• b!I:;:all.,. t .. t hlr<.l pai r ot lIutogr.:U &ivas 1n a .enM t hl 
lent error poss1ble . The _n abeo1ute a r ror te 50 flU' oant ,",al.e r­
than t.hI orig1nal be1gtrt. ar-ror- 1I1nUru:.i for sU s1.n8le n.l.Uofd tOI"l­
c,uta and ... ar 100 pt r Qan\.. &real.er t or the Sltardrup-1IIm1o; fo.raca.U . 

The "cond pa t.r ot hietol{nllI\lI e:1va. the corrnpond1h!; data for 
ref r l ctlon by U. WIlT' Pro".ot S4:n:I.!1cant. Period . TbI .In Ib­
eoluta a rror in bo t h elMa ia .bo\l.t 50 polr oant e:reater t han t he 
or4l;1 ..... 1 .. in1.orwa I»l ght error. 

TtlII botto". pau ot hiat.<lgrllU &17e. the m1!11lt e~"or " hic:h 
1Ioill .. .,.. oee~d 1t the deep n Wr ...... hligbt had bien rora . 
caaWd to DC;1l!' .t t'" i.nat.rwuntj La ., Xci D • 1 tor &11 ~r1oda 
and III direc t 1on • • ". _n .bsolute orlU" it lXI...,..r.bl. t.o 
the e rrors reported in thl nrr. t.._ .,.1r& ot hiat.ogno.a. .. ... 
all10h were too Mah 'IIOuld bs'llll heen Corec.s&ted n:>re orten . 

A ""a n abaolut.a error o f d x tant he of • toot 11 17 per cent 
oC t lB _ a n height cI t.hII S&!Ipla, a nd eo • 1I&8.n absolu te error of 
a na and 0119 quart4lr reet 1I0'<Ild be .MUt. )6 p" r e"nt or tr. .an 
bei 8ht or t.bIt .... pl. . 1'h1l8 th" . r rora In llIight .1ue to LM re. 
t'raetion dlagr .... Ire of the .,.. order or .. gnituu. p$rOllntacs-
11'1111 .s thl 'rrol" in the tcreea,Lad pe r-lOlL It "It t. concluded 
tha t the o1'1,i1ll1 tor.caated de.p ... t.er v.lu •• are not. .d~u.atl 
en01/6h o r .C)CuraW el101l /th to ... r1t1 t.bt reC ... ;tlon dllttrls. U 
tM Pl rce nt.a~ Irron in ha ight t.d bHn double W" ~r1pla tllt ptr­
OCIntsge . .. ro ... in poriod, i t lIi", t have been poa61ble to ItIld, U. 
aecuracy ot t t. re fraction diaf,1'u !!IOra . doqua.\;.ely. 

't'M 'Ilt nor 18 .tao of thll opinion tha t. it would m ... bean 
po,stble to obUa ~an .bsol u t.a uror~ nlI!I r sLl: t.on t he ot. foot 
i n .ll tJI .. ee e .... .". ",b;tng1ng till o n Cinal val ... Of t.he forecast. 
p' ra""'tara 1I::I thl n tilt range or l'\Ouiba ch01ols.nd t.ry1nr to fi t. 
t lul ro ... ca't.ad bltcht. to t.he obeor'l'8d bUg]rt,s .t. 10m 1nlltnlllln t 
'II rt<lr re t'raetion by the ob.srvad pariodl or atter 110 ... rr-ellen 
wha t sa.nr . Or t o nate i t. .not.her 1111 , t l» a6d~ rot1.nlo~ t. 0: . 
N!'nact.ion d ia gr •• a t Long llranch on.n anngo!' bl!.lis, 81'1''' SIleh 
lloo.ll cor ractions to thlil ConentAd blli.lhts . 1 co,.,..d to t he 
poy 1bl'l arr ora in thl toreeanad dMp .. a~r bl1ght. and per1..od s 
!lnd 1.1,0 poulbl.e r&n8' at =ho1ce" 1n tt.l CO N caSt. pars.Url , toNt. 
11.8 8froo t 11 0I1Ue:1b1!l in ilIprO'l'ing !.he Co...:.ast. 

" 
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It allO\ll.d not. bIo OO..:l.UIkod r!'O!ll t.bI abalt ", .. t..."II"t \b ~ t.r. 
urnct.lol1 u..~" U t'>t" 111) "it. l! \he t'OHcaIUnr; .. t.hod .,.. 
t.t.wr, Ute l'1Irl'l~t.1OO1 1uenl!' _DUl.a lb!ln beo ot' froItt.1."fI"rtf,_. 

3Kt.lon " - t!!Jialun :r t..!u).n! .. 01 Act.lal Fl!l'$Out.s 
Va!.l'f f",",n !ilblr,\a 

1r. UIIofllWIll or I !Cl"'l=S8~ini .tbod dtpllnd8 upon _hrlt tbIr 
!'Oll=.roltl ;11,. to be UMd for "I'd IIPOn tor. ,rt..,t. or JIll Irror 1n tile 
fol'1l=.roat.td .ill~. on U. Ql'tIali r .. ulto. rhus 1M t'rIl"Iir up-illnl< .t.hod. -.cud II, prlot.1oa1 tllI;f>trlf1~" hu flTOud \I"hl 11\ _II)" 
appl1cIUona. For _:aapl_, "'SOWI operations .. t. 8M, adlJ.tal")' 
or;:-rlt.l"nI. othhol"'l oU drill!nJ; optntiQl'IS , .. nd -~ .. r1nt: pro­
J-ct. 11,1011 IS W construc~lon or b:-e.kotlittlrs "nd jtu.1aI ...... 11 
.. ~ uhor wid 110,.. ..,cnmdm by r_e.-u at t.he ...... lI.iE!,t.a . 
In u .... ",,,,,~Um., u. IIIIJth(ld •• t. t.b.lr .... Unt Iwee at tI .... dop­
_I>\. Ire .~t. . 

Fbr.:.a:.s ot _1" h.1allt.a oyar tn. o~n oo •• n un;lor oon:llU onl 
111 ~tch !oM ...,.e pn-loci ill 1XIt. iIIpol"t.ant. han t.." ..de for U:r .. 
yearl b7 tile \h1ted St.a~1 Coaat. Ouaro Se&r(lh and 1IHcu. 31:1 \.100 
1.11 lin lori: . ,thl.rl, bour ~ra.l. tQ~c.ut. U prer-f'ld, an.! ;11 

tt-e1!1c !!pOt !l:>rwc .... t !'Qr "acll r.~. oper.UQ" 1a dlO P"'l*Z'td. 
tbI 1:d!.~ !on<:&lIt.a .... ,..rtrt..a ,1th,,. .. I riPt. or 'n'01II. , 
DlIOt .1bQt. errot tor be1&hts lIP to .fj.e r .. t., ' t.o toot .rror !bt 
"lDlt., up too 10 ! .. t.. and I tJ'Ir-tt .foot .rror t or bflcb'" up to 
t1tt.t.n t\Kt, md I foW" Coot errvr tor bfl~ta tip kI t_"t,. t .. t 
is f»:-.1ttod. !'til' r.1.lL~!F 1'Nltar t._" t_IIIt.,. r .. t • 1191 too IlX 
root. • .....,1' 1.t pn.:1tt.ed . n. th1rt.,. I!o1lr CO ... llIl1h ..... rln.d 
"!If tlds .. tho\! 4~ 8S till' ~ .eeurat.. . 1"bt SpOt lo,",cuta If# 
"lJh r ue_ ~"'t1on .. 1t.b • ranI" fro. ~ to toar "-'uri 're o;S 
par e.'\t • .:0111"1". 

n. '/.I_fllln",1 of tt. n.,..c.a.t. etUlod U. ... on lnd\lnry h 
dia~d tIr 0ratMt. and GI,..r (8) 111 oonnection nUl t!lf 1)1'., .. 11 
,ppl.tcat.l.otl or .W"l'Olost to o~ratla-.l pro~l . The,. ,epm t. 
tlat. -.01 operltion_ 4eptnd .u..t eMiJ'otl1' on t.~rab~ ... 00 1\­
dit1onl, ."" W ~ lob ..... t.""tlt fo ... c.aet.. "1" ti_ .. nd I'I"QYld. 
aoli!t!"",l lar." tor u. opeut.l_1 c,... •• 

"!be 1-..0 ...... "". o f _ ... ro .. o .. t.a in COO"OtlOD 1Pl th .,.t-.. -
1nt: "pliatt1QD11 Ia. bltn d1l:cusMd l!y .80n (1.2). lbt l..,art.lnet 
o! n". tor.-c.-toe 1" l""uione tI .. bltn c1Uc ... ud tIT tll.I.I, (». 

rro .. the a~ lbo!'1. _r1, It 11 rotl;tnt ~t t.ht 'flrdrup­
It.mli: ...... tcrec .. 't1J1& .. 1.hod hu l11'en .nd .m oont.1.Due I.CI '1 .... 
~m. Wenatlon t.o _ft1 011'l0II.I oo"r.ctad 1Plt.h !.be ... r1.out 
let.hltln ot .nk1Dd on U. OOMnI .Dd at tile lta-.. !'Or t'-" 
appu..U0I'18 &ad Qt.hen 1I\I1.:l\ "" ... NIt bien ,i.e" nch II !taM"" 
, .. 11 c ra.n ~1:Ii' •• w .• U!. /III t hod 1. 'OC~lta enCOOt too be 
u.ettul. 

" 
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Ibww:"r, tohlo .-t.hod Iw.. 11.1 lUi .... t.Jan.. Arq 'O'STl'I .rrect. "hlell 
dependa cdt.1a.1l7 on 10M tOr'I!I¢"hd IMrlod U 4U't1cult \.9 rono..t 
aDl to 1I:1t.~t. . It. 'op!'an dllO U-.t ~ 1lIO~ f'uM_nw! P"00 
lilA!"" conMC:~ .. Uh bH;h If'Ob~cn and tht d.ad~n or .t-ruetour .. 
o&nPOt. bI tIlCo .. o.tull7 .t.i.acDd 1IItb the rrtl$llnt C()lIo.PI. e! U. 
ri&!l1fic&llt .... alId t.blt. 1: poldbll tar. l'ilfined and acrl . ecunt.to 
..,t.bod. or .... ".cord _11.11 .ad .u, !ore;ast1ae: !lhould bII 
<MnlOf*! . 

Slet.tOon 1.0 - ApPlication or !Me Stull to ~.ch Brodon 

.1lthclorh tllh Uud,. t • • lIet bt.n t.ho"'ach Inoll(!b or ac:elll"at. 
ltaO\tlll to d ... pNclH Cl"'ntita~lY. ,.ulllta on FObl_ oc,,:nllCW'd 
.. 1t.1:I buch lroHon. 11. 18 .till pot;e.1bla to dUe ..... ,om laPort.ant. 
ooncl..'CIIlona Wh1.clb. can 1:.- N.chtd 1n eonn.cUan With u. Q;aUt..at1 ... , 
WI:Jiar$u.ndilll or U. proo:e .... 1n'l'ol.-..d. 1Fici;Q;r (19) tall pun 
u. bade uplAnat.1ol1 or U. ob .. rnd Ut.t.oral dr1It. on t.2 lin' 
Jon· .. ,. couto, .1Ii 11. it po _ 1bl.a tRI ll uu.. .tad,. tcrthll r to .ub­
lltant.tar.. hi, .. ~lAnaUon .td to rtI.t.& t4 1\ in lIbat. 111 b111.1sTtd 
to tit • _. ~OlH lor'll !'r'OOI • ~~logic.1. point ot "le ... It 
h .1.0 po .. lblt. to ci1.o:u •• ~bI ,..1& 1.10'. p-ot.ect.lon of nr1ou­
point. on tt. OO&.to fro ... " •• t.t.e.clt . Tt. . ... rgy a'IIOC!at..d Wit.h 
tM .... rloll . d1r.ct.1.on. ot d .. p waLer ........ approach ·~n be nt.i­..... 

In •• oUon 7 , It. ... poinUd DIl t. u..t. t.t. per.1cd .t.lld~d .. 1 
ltor~.r Ulan Illual a td tllat. t.hIo .an 11gn1t1c&J'lt. ..... ,,· twi&M _, 
eon.s1derably Il1ctw r \.bIn n.rap . The 1111100 .. 100 whlob !ollc>fl 
there t ora aprU" on11 t.o ~ per lod 1t.ud1.d and 11 not. rllpra"'nt.­
t1~ o! a wholl aYlngl )'tar. f'el'1 od, of s reat..r .ton a ct.lrltr 
111'1 or lnt..ralt. i,., thl .... lY .. *all.tl ot t.'" ctwnll'l' t.heYe&n 
.rr.ot. in t.he alIor. lilll . 

In ad;:l.1~lon , t.M tNqlllnc1 or ..... rro .... aMo\l.l 111rIo\.lonli 
., no t. III thI ... 111 thu .tv,d)' u t.hI)' .,.. on all averq8 . Dot .. !) 
"ater ......... fro. elv .... a t. I'a1' lit _1'1 tra~U$ nt. 1n thi. rlvd)' than 
11111.1&1.-. 

F1pn 26 U a IChI ... t.1o rapre .. nt.aUon I)( /IitW York Harbor 
and or t.lIt LOn, bled .nd NI1r Jersey 'Il1rio«~h1c tJn:1h . n 
1Uuat.rat.. U!. po1at t.hI.t. thI Lon& rala If:! and How J l r s.y ooa.-t.1 
int.r..:\. in I oornar.t. U. .ntune. t.o fIIw" York harbDr ani t.hlt. 
tlla t.wo _.tUnaa ara """hI), 1I".....t.rical upon 1'l000t.lon in tbiI 
arll of thI Ru.daon Ca/\)'OII . 

In .. oUon 6 , 10_ II.&t.Ut.lel on local. ~"I IfId n. ..... frea 
dUiLlnt. r.t.chIl "1'1 pratlnt.ed, hoa t.lllle ltat.llt.icll aDd .tro.. 
U! •• I.&U.t.101 en ebHM'IId ...... plr10da «i ..... in ...,Uon 7 , it. 
11 pou1bll t.o ,1'1', 1/1. .xplannlen lOr t.hI ohMnoM Utt.on.l lin.no 
on tn. Lonr. hland and " .... J l r..,. _.ta. It. 111 1II1:8 .... ry t.o 

" 
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WA~ ACTION ON THE LONG ISLANO AND NEW JERSEY COASTS 
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d.he,u. tt. ICClcti or 10081 ...... s . or • . nH rro. a d1at.afICl aM ot 
..... n froa an aeon co .. t, .to .... 1n or .lt r te deacrlbe U ... tr.ch at 
tI" ......... on tt. "'lIGhtl. 

CC1\.ll1.cl.r, tint.. thl .tr.ot of l oc.l _ ..... _ the ooutl" 
Figlu'. 17 lIl'Io .. t.hat about halt or t,.. .uos at, lPnI ar-neh_r. 
ea~Qd b7 1.0;:al"in.:la. In addo:!.t.lcn , 1./'" a t.at,1et10d d1Itrltn.t1011 or 
t.m "bH rvad perli:d •• \w)Y1I U.t. hilI or ~ ........ 10 Lore Sranoh 
t.a .. obMrv.cl par10dll lllu w..n 11 i11 t _cn.h . 'fbero.rore tI" ."V'l1 
Ire not um1l1,. arfac:t.ad b)' tilt 1100.:1" ;.""::'11, ""d 8J ~Iw t1'1'~t. or 
.... rr.cti"" if pal,. a \oo::a1 pl'f'bl .... td M\. • 11 r~ a~. preble • • 
To a /pod deop:!"M or Il'4lJ'000imltlsln. 1t. h pou1bb to '1&7 thlt: tlw 
........ brt.b at t.IlI Ihol"l It. III lru;l.1 d.Wn:lDfJd by "hl!lt~ .. r UJI .... 
d:!rectletl 11 \.0 tM btt or fir! t 01' a Una pefllllnd1olUo r to thl 
ti:ara at. .. Itt ... n point 0" ~ ODIn . 

In N ",,", 26, emltder tllll ~1I"I1S point.1I '. A'; !. !', ~ C. 
C'. At.". any 1_ pa-iDd "'11"'..ttl!. • doop •• ter direetim ... 1.-
qrd ot u.. u,. "lul'lhl *'1I1.hnrd throvgb .l' '111.11 t4nd t.(,. e ..... . 
Ut.toral irltt to",M the ,. .. 1. . At..I., cmly law period ,.."' ... :tt.h 
a J1 .... CUOII IIO\ltm:ard 01 10hl 1m nuudqr .... boare! t.'u'Wcb ... will 
t.IInd to <;oa_ .. Uttof'l\ irltL towIIrd tlIl nort.h . Also th.re 11! 
not <I'lI::h _an lilt to "'hi north or .... "d to tt. vaa\. or ~. IJ(I Lt.!. 
the ann in "Il1cb "" .... OIn be rn.",,,,d t.o caw. oppori"-lT 
du-tclA<l l1tt.ord CIIrrants u. llldt.ed Ind ~!Jo poel1bla dmot.i.on • 
.... ..... ~rict.&d. 

SUppoN that northlll.t ,.inda arl :01.,.,1"" O'l'41r tt. ,ntlin aria 
ellcorn 1n 1'lpr. 26 . lbI .... lira two ~lIib1. W".Y1I t.c tOl'8CIllt. tbI 
.... y.". at.L 'rhe tir.lwC\lM be t.o liN U. d1lt.lnc, o.t 2!i l!I11 .. 
froll II t.o , • ••• ht.oh."l fo"csfl t dMp .. tar ....... &8 t, ....... 1Un' 
tQWard t.1s I!I;IlIt.htoi.t . 1M aao.ond way wC\Ild 00 t.o .~ III 
AJ'thu.r do .. (1) ~l'at l\ol"t.Mut. 1r1nda pro~ *'_ co.polJll!'l t 
.1I.,,1/1o.eot. ...... w~h t~""l toward U. 1IOtIU> _t.h "lit .-,d 
t.:-.a rd t,b. .....at. . 

for ~he u-, rlrd 'PII,d, t.hI rirat. to...-c.atil1<l I!Kllboj &1,..1 
...eh 1""'.t q ... ~ at. A ~tw.o .t B chte t.o ~ha llait.atloo of t.t. t.~h. 
for tI;1I IIS~ 1f1.tt:! 'PMd . the IICOnd ro~IIt.1r.& .. U:o.i ,;. ........... 
t.ra",.UIIfj ., ... .-rl,. nor_1 to the ~~ .~ ~ than at B, bRlUN 
t.hoI d1 Nne' OS' ill lOlllPr and it it Lo til txpeot:t.ed thlot t.hoJ ...... . 
• W1d t.:-..... l !"!:II"I rollrl), '-0 U. direction ot tlla wind. rbt ....... 11 
~ht \:III roe.rly the .... bl1""t at. A .nd Bin U. e.col¥1 CAlle . 
How .... :-. jn eHhlr CIIlI! . that portion of t.hoo ........ eMrU ""lOb pro_ 
du:HI1 ~htt lHl.Orl.l Olln-eot 11 \tu .t _ tobin it 111 .t. B. Shll.1v 
..-rk. hold trol tor 'IIJ' "1nd direction rro .. ocrLh throulb .... t. 
no~t.h .... st •• Itd ill In!')' cue t.he p ... aell':_ ot Lenll: lewd ~p""uu 
thu the . t l'4lno::t.h Of U1t. l1t!.Oral cur ... nt t.o",rd t..'le IOIIIJ! aiJo",ld 
ina ...... lID t. ... diat.lnel t r oll Ap lo r lr !.rbor 1ncnu.u •• 

.. 



Point. 1..,,<1. A' al¥l Band 8' a,.. I)'.,..~rh:. v.d 111t;b Obrtou3 
eha.n.p& a:uaW,y analagCNs ... ..,.rk8 ~fln be 1180. tor .' and 8' Oil: 
Long laland . PoinLs C .)d ;, An 'lOt. qllite .. ,, __ tori.: u t.lw 
~ PQiah ~u" o! the Q\I.",'-1:I1'1 of t. ... lie_ JIU'",",. ~o .. t. south 
ot B . .It C, tor q"8 f'r"o" t.ha TIOrt;h>ast , tt. lit\..onal ~urrellt 
.hould. bt .tron~r than.t B ble.cu of tht ~.t./jr Mtp or lJre.k-­
~ •• r.t u.. 10","1 ,"..d. a.re -1 011' .noll«h ao t.t.t tlJl rll::.c:h i. not 
• U"l1ting betor lIOutb...,r~ ",aye. -.wlj I"roduce tt. 13 ... UttoQral 
QUTnl1t. at Il' and C' I o:.IDr t.htn:;1 tett1."! -'l\181. 

LOCal winds fro ... ny "lIt~rl1 d1r.<::t.1on u. A IlfI,d 8 ",0Illd 
product! • narthward Uttoro.l durl'tont or ..... r~ tbI .... s tnr:gtb , 
b.,t .t c ~ . .... it .. 1IIWIt bI e&lwad by winds troll' the "'lith <I t IK>lIth 
a .. t beto,.. a 1U!.on.l cllr:.nt to_rei the norUl 1& I'r'O,*,-c.ed. 

In &\llZIIr,. then, thl ".V1I& C81l8oJd by local _tn:I. prodlleli 
dID&rant ,..sult. a:!.On;; U. lip Jar..,,. COftllt. Yor ""rns 1!h1ch 
Ioand to pNlHU _yaft lObieh pf')c!UCII SCII:thQrd rn:>~.l to 8 too C . 
Tho .. 1I'1nd. •• l:\1en 0 ... » .. _ • • lI1ch nsult tn north •• rd lHtcZ'lll 
ourrel'ltll .Peld t ha ...... stnlngth currents .1. bot.h .l inc! D, and. 
1.! U. ClllTen:' 11 nor\.hn.rd at all, a wahlr alln-Int a ~ C. F1niIU,.. 
lIS pol,nted oat I::a' lIlo_r (19), it tm ..-11ld dllltr1bntlon 1II tilt l1li_ at aU t.b~ points "ith nnpee t to di.reotjon, tilt UttolOJ.l 
oll.rnnt 1!'1ll to. .outlWr1,. .oNl otten at C tban at A A1HI B. 

!Ie- oonai.der thl etreet of ."' .. tro ... J15tant [akl! on ~~ 
poln~. s.b.o.n 111 Y1(tllT. 26. Il!.et&nt f.t.e~e &4c:O\ItIt fo r t'- ot.har 
bU.t ot Ul& _ .... ow. ..... d .t Long Brancb (point 4). f"~ or !.hi 
ob ....... ed Ilign1I.1.cant per1Dda ....... groe. t.er than t &0 _oonti., but 
f"i«Il rl 1 .$hon tlWt they _uld t- ec,..,.lWt affected by the larS' 
seaa retrac:tion te8tures . "leur. 16 ahQ ... t.hat ool,y omo of I<he 
........ nte.n (natant r.I.e.., • • hieh ... N l.o.oIted dut"iqJ thM period of 
tha 'IItlld)' could lis .... produeod • littorsl (>\I rr~nt t.Qwuod tile lO\\th 
a t ~nll Ifl"*nch. 1iIIn,y diatant. r.tct-. WIlton Ili!:ht han C8.llHd 
SOIItiTaard littoral e lUTenLa lleall t.o ho.vo been ~Iltr.ll,ed b3' tm 
Ippl1oattoa o t uthur'. tbeof7. ::.avara! ClOUd ....... produced QDr t h_ 
.ard littoral c:ar r"lIta. 

TIla ajt ... t ion 18 de<!idadl.I d1 r tarant in ana UIpor unt •• ct 
.t pointe B .nd C. rho ... rtl.etant retches oritb (lllnel"8 t ing ar .. u 
r:mrUng ncrthilistwa.rd i'rlIli just aut of c..p.e Cod lind ~lIIh COlIIU 
.anoa It l.mg 8ranch fro. QBf.rly clue eut ~ C4W101 lQlVll3 a t 
points 9 and C tro .. t ill ;)allt n~t.h .. ut :md non h "at, \bON 
'Ova' would prnduea • :K)ut'-ard Uttot"lll c:urrant. 

All o! th9 reportod dS.st.ant r.t.:hel OIIIulll \¥LV$ prod~d .... lIt­
W3.rd Uttor41 eurNllte on Lollll: leland . rill drY to the 1I"utlra:rd 

.. The Ilaalllnpt lon t~At tlW deerea .. in .. n enerjp' due to ~lItn":t1cn 
doee n.ot ortoat t hot .eroot o!. g .... tar b",~ s.nSla is "",de. 

67 



ot Uw. UnI • ...,n1nc .ouL",.1'd [ron A', !It , and C 1. the on17 .,~~ 
,..pon tor' dutoant "" .... 1I1'I1ch cocl.<i e.t;R .allPWard lit.~~l our­
NnU, rh1.l ..... 1. not. a<"llroo re;COI at "17 m.I\]' 111gb ...... 
be(:.lUM stronl Winds Ira not f"!'1Il..m t. 

a ... t. COIl\' ato,.. .r. pl"Obebl:r a. _ to Uportlnt Ii~t. caUM 
or orol1on 01'1 U. law Jer.:rllrd Lonr lOl.Ird cou-h . "1.1I&rt.lc 
It.onuI .t dl.t.anc: .. 11;: """"'1' \han on- dlOlOund lI,'lut1cal !!dIu troll 
t.be _It. u. prot..bly ~n -I')' ill hport.&n:.. n-opt:::.l huJ"r1C11M' 
.t. di.~ne .. "...wr t.han dx talld.-..rl nIIutic.l 1IllI. !rea ~ COII.t. 
_1 hili ... .,.. oftect., b,,-t .. INlTle.t,..a 'Il0'l'0 nortb .. rd tbI]' aa_ 
nt.ra tl"Op1c:al chi rlllwrtat1ea Ind., 1.t ,.ar Im01IIb 10 thl ~ul. 
!.hey tan be ell.aUl.d 1'1t.b the ..... COl lit. .tor .... 

IC1lur (1]) bu .de • 11.tId]' of ey:::lo,.,..h 1n the ,u,l.&nt.1.1l 
COl-nil r.Jion ot U. tlni~ Stl.t.. • • rn:,., t.h1I St.td7. !t. s.. 
pestibl. to dlecrtbt ._ or tt. .... nop pn>.,.r~1e. o! .art co •• t. 
noral. MII" .. rw two ~ and '\lM etallt couto UOOl311 .mr1nc 
tbt porloJ oi t\1. at.!ld, fro., 1929 to 19J9. b.cbt.1-IU II~MU, 
olllUrl.ed at typl A, _,.. torl!l8d .... t.eorolog!{:al. ...... on. 
c.old. tront., .ed 0 .. hIIn:l~ t_t]'_ta'o, cl ... ~l.ed a" t.n- B. _no 
!or;lO)d 111 ad¥lll>Ot or lin oeol\ll'lon " u •• _~l. lIhown in rtcarl 9 
tor lilt, S, 01)) BS:I'. 01 YII toOw,l nw.bt,. of noral .t.I:d1.d, t.t. 
d&:.a pnuented by \l!.ller ehoW tl)a!. Ipproxin:a!.el,. "¥en~y-~iT' plr' 
cn!. or the Mrlll ror .. d at a loca t.ion 8\iCh t.hI,t. thl1r tut1.ll'$ 
I*thlllould _ep frQIII "!aUl to north along a track towIIrd the 
nortbDa.t.. or.uch would P''' to LhI ... t. or \he lin J.~.,-Lonr. Island 
<:<II'U, 'l'1li tnct of I.ba le ... ~nhr of tha .toOl'lI Itooied in F'1cm"lt 
9 t. t.ypioal ot a ",ry larpr per OOlnt.al1" or t.ype B etorM, and U. 
palnt of oriCin ot the .t.O,.", it .lao.t .xaetil;r.t. U. po1.at. cr 
!l8-:U.ua ("",u,ney ot C;JCloganod. ror 'UM IJt.or.1, The cost treqllOnt. 
arM of or1,1n ot r.rpa ,\ .t.or1l:ll 11 lbovt Onl hundrad f1/t.1 nauti::al 
IIilII lIO!ath IJOIItb .... t of Cape a.t.t.ol'''. 

fortUDatl\7, thin, tnt ItOr," .tu;U.d 1n (ittaU ill S8cUon 6, 
P'U:U!'. 9, 1a • typical 'Q~lI ot an alil t couto ItOI' •• 1'11 ita ert-.au 
on Llw beach .. would be reprasan~tlYe or thll afracL. of lII.,l]" su=h 
ltoOrM. 1'hic et.oT\l1l1U t.bIretore be dlecua-Q ill connactioa .. U.h 
the U ttorwl CUl"I"Ifn~1 .t\10h 1 t III1dlt. ..... ~1ICliI(i at. poinh A. A'. 
B, S'. ,I'd C, C' ill tiaW'. 26. 

At the .tart ot thI b:llld lip ot t.t. "T" rro.. t.t. .to"', t.1Ie 
"'Y" ... no !roa the .outhe .. !. .nd bIIlld lip too • heilht. er tour r.t. 
in atx houre!ll'~ b;r ttlt lilly 5. 01)) !lIlp sod tIT,..~ 7. 'thI 
WIY' du,.ct,!Qn il nop"''''t.at.1 ... tor all pointe 1.1 .... t.he COll-" • 
.... 1: _~ Ut.t.o1'I.l cnrr.nt. • • "ri th.tre!ore to bit .xpsc-t.ed a~ .I. 
and B. '!'bIN ahould MW bNn pra.eticall]" no t:llrnat. at C. lot. S'. 
and ;;. IIhould 1\1. ... lad ,.,.t'II'IIrd IHt.orll c\U'renu • 

.. 



t .. t. wut h .. n.t,l" a, .I.', B' , .. 1f.! C', lut. \.lie ICI)' 5,01):1 up 
,,-"s t.hst t.1» 1I:1n::h1 uti t.!-.. r.l1"<;>ra ths _ .... _"' rr". :IIa ..... 1. 
nll9. ~ point C. TIM 'rIIVU !nUt. up t o .. he1d1t «t .. un t _ t_t 
Ulng Elr'anch (~); "".I t.my _","e prob.bly four 0 .. N.ot tNt. hl,blr 
at C. Tt. l1U.onl c~nl.5 "oll,:ld /'Ina bqll northlral'\l.t k.-Id B, 
... twud at A', 3' . ~nd C' . end Slut""'"' .t. C. Now that t.b! 
position o~ t.he points with 1"'''P',ct to U,. at.(o ..... ~.ntAlr 10: ~tant 
.. en tlla ster .. 14 a ~ tn. OO,"t. 

Fo::' the nut MO ... n a..n tl Orle .halt hOltr8 t~ .... U5 ...... probably 
fro. due e:lJl,..t A, 8, AI, S ' .nLL C' . ':'1» curV4t.I1. ... of the 1.obc5 
al"OWld t.1le 1"., cent.er. thI ~(l.lItal .,:I:vla, EId 1.1'11 rae ~ t.hat. the 
dcrdnarrt retell 14 tt I."" nl>rtb ot:.= , .lll 1lUf:~n \.bat. tl'l$ ,... ... _t. 
C had a 1>0 (1:.1.::,13 «'1'l):(I~nt. . TbI. Utt.Drel IlUr:-~mt at J. .. nd 8 .. u 
probab17 ...... U (alt.bou€f\ thll " ... .ell are .!:out. 1. .. 1 .... f_t ~). 
t8eaulld t~ """,..1 .qra r,,,arly nur_l to tte gOliat. . 1m ourront. 
"'", 'r03t,,,.rd at. A', 1>' ,od C' and prol:abl)' q\l.1t.a .-iron • • At. 0 , 
the CWT;lnt .".5 s:rlltherly. 

Tt. sIlL.." dro., in "ava hs$ght illt.ar 2000 Way S .. aho;Jwn !II 
rtguno 5 1& dUTioult '!.O uplair. by pI'IIHnt for-eeutizlt tacmlqooa. 
lotwr !.lay 6. 01)) tlH . 1-tuatlon, 18 bot t.. r ~!1lltd ar,f t.ha Ofo.",a 'o.tll' 
til! (ontcaatad IICr. a .... 11y . n. lit,. 6, 01». 0731, ~n;:I l J:D _p. 
all ahaw I p!Mnt..ina'l"Ita to t ho! alUt or c.pa Cod . In. a&;litton, 
U.a pn.<lr.-t1:lj1t uaa b t.o u... north ot tIW New Jersey _at. . 1h1 
.,lOt end nnrt.e.a5t .tnda OVllr the gon/l~tinlt arall oolObu-d .ith ~M 
:m.ltor1~ art.Qt ot Lon.: la1.&nd and I.ba COI'\e.pt of ... ,,1It OOIUnt: 
out ot \JIll r.t.ch at. M anele. llhew t.llat the Insa of 10M b .... ~.llIlC 
WllVU wilh ~htI QWIt. , t! should I'a". be"n laaa than to. lJIC1.a of 
the trrealdn(l; 11;1 ... "Hh tlla .;oo.&t lit. B, In tl1m, t. .. angla of t l. 
tr.ald..ng _ ...... ith tho coallt.t a almllld ha .. , blan leu U.n "I. C. 
n. Q ..... en! jlI'obably aUghtl)' -ta-r I~ C tha.n at. A bu t.. tt.e dMp 
... ter " a ... cHraction co.pa..-d t.o the nor:.al t.o tIM ~>rl..t the 
po1Dt ... 1'1111 U-.... oudllll_ t 9CP. Thu\'l the atl"llll.!!"th ot the IIOllth-
.. ard llttoMil Cl.l'rent ahould "" ... 1n<:rtln"",d t.oor.:d ~ illDuth tr .. ", 
I. to B to C. tho Utt.oral ownllt n5 w"at.ard at A', S'. &f)d C' . 

bhle 11. Probable !)1r1lCt1on.1Id &lt1. wd rnt.n.o;:l.ty of the 
LHt.oral ~ul'I'ent at Sir Points on tha IiIJ'fI : /l ,. .. y 
&t1d 1..,ng blInd Ctlesu OUrinlf tblt Pu-v- of an 
!ast. COIIo"t St.orII. 

,"0, T' • , , l ' .' 
)tII)' I. .. , , N."" North '''''''tn.1 Il'ut ... , ,.., ""'" ~Ik .... .... .... 
.. " .. " ",,", Nnr th ~th .... "'.t """ 

" w.., 
... k 

'ifut 

"00 UOO I/I:dorat.<t 1kldltrate )joderau t!cdarat.a ","derat'll liIodarlt.t 

.. " .. , , Haut ral IIalltl'&l "'0'" .. " •• n ... , 
1200 19» ra>daratM .stronr, Strong Stromt .. " -,5 l>'tutral(?) S<luth(?) Soll~h Tout 'flllt W,n~ 

19» Ol» .... IbdBrat.a ~ ... :.a lit:ttlerau Yo .58 .... ", 

'" 



lb1 6 ~)' 6 
0130 1)):1 

!!ou.~al('!) South 
IIUk(South) Weak .. " .... 

'hobl. 11 ,_nu_ tbot J11'Act.icna tonrd .rd<:h t.m l1tt.o~l 
eurunt. .... _ probabl)' no.:tnc (0:' QClnnnhnt. U. tnt.e:n'ab <brillr 
the p"H~ o( the stat'll!. l c~ .st.u. e. or tm IIt.Mlnetti Cl! tb. 
litt-ord CIIt"NInt SA i r.::ltded . It. Ui. pl"'u'nt. .t&t. or kno1rb~ 
eOn<:' rni.n: u.. .rt.et. or _ ...... on tbt beac b ... it ia not po.sibl. 
t.o p ••• ctual • .tu'" of tl'lJ C\l rrtlnta. nor ill It po8.'llbl.e to C(I,... 
put. thlil QUllnt.lt)' or aand lIIOVad bv this one .. st. c<nSt. .to~. 

It 111 po"1bl" rro" t he toree.1rt dat.a to ditctdro upcn tN ,,"p 
... Wr ..... dlnet.1oll t o rlth1n .1.xt.Mn po1nt., or t.N co~n . It 
the .... , • • N c lA •• t eal " ....... Lt. SiUJ.n! ot Lte _ ... bat&bt. would 
be p:'OJlCT t.1e~l 1.0 tba potantJ..1Il "I'D' pilI" unit. ...... of tM .. 
IIITtae. . Sm. the ........ .no .tp1!1canL _ ... e', t t. 1C!.1aT. ot u. 
nlPitteant. hlIl gl1t.s !..- an _ ut.1J!IP.L. or tbe .... ft ~.rCY and 8J' 
~ in a rTCl' .. ahOt'"n ill Sect.ion 3 . On tN e ther baDd, ill Stet.ion 6 
t.1lI ~r,D1!1e.nt. . 'lfl' f<r !!Ultlple .. luad tcr.caah (IO:!Ib1ned u 1£ 
t.N ""'. lw1chh ... "" eloaaty ,..ht.d to t.M _ya aMra, and thlil 
UI'(II' _,.. not be too ~".t Oft .n .... nr;. 1:.1Ii1l . 

!M dNp ,..t.er?<l .... di,..etlon na blo:-n tro. t.t. forecast. 
dat.a . n.. rONou:t.ed :I"P "awl" ..... ba1t;:ht betore r.rr.otion as 
&1110 k_. thI q •• beltbt. ... (oreo.aat.otd r o r tour-haUl' intar .... lJI 
_n tabulated aeQOrdinc to d1reetion -tth1.D the .eeuno)' or t.l:e 
' Ieathe r da ... to ~ba ",arut , ute"" point.a or the c»..,a... SlId! 
lI"p .... ter .... .... t.tr.ht. .... JquarM .nd t.ba SIllS or all t.ba 8\ltant. 
tor. lIl .... e d1.rtct.ion Q. OOI"pllt4d. ngu" n ahcJIr. thl ptrcent­
•• ot total " ;JYB . Mrl7 .h.1ch t.NI .... t.d t.on.rd Leog 81'anch I l ona 
.*oh ~parUd dirlc t.1on . About 24 1"'1" oent. ot thl "...,.. .nar l'tT l' 
.PllZ"OlI1MUly nGut.rilll . )) .4.,.r OtInt _1.~ produe. _t.hP.rd 
lit.toral cUl'ranh . nd 42 . 6 peT C<:Int. ft)uld p;l'adu;s norlh".rd ltt.1iO",al 
OUrNet. •. 

P1&un 2i do .. no t. npNMnt. . neru nux tc"I'llrd tt. OO.Bt. It 
t.he ........ '!'e olau1e.l ".. ••••• ach hligl'lt. oould ba •• bllen weiKhl..ed 
by tt. ...... pIIrj.od and tlw .nera nUll i n de.p ... l.er .ou.ld have 
bitlln p~p<.JI"t.!.Q"1Il to 82r. bit. 11n<>o e uch QCle l1d.ra t.loM ha .... not. 
be." aharn to apply to ntflU1unt "'.l1li, 8\1eh • o~tat.ion wu 
not. 11114e . 1'1(ure 27 c»t. hotJI.III", su~.t. thlt. UIoI nit lltt.ora.l 
eurl1lnt. n. ncrtl'lWard at Loac !'nech :turier thl ... r1od of .. tidy. 

All ot the 1Ut.a pN .. nt.~ In th1to U OttOll SI1bat.an~IAt.ad tilt. 
oonelu.10l1. ~d ob"n,tlon. "hl~h haYI tlMn pn. "nt.ed by 'If1l:1c81:'(l.9 ) . 
I(1 cnr !!Ilk •• tM toll.o'lf.\.~ polnt. 1.n t.h •• bo ... u r eTen;e lItIiob UI 
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pertinent. to til t. Jbcu. .. ioll. 

1. "n. da u_(an ul.a1t.ie .;.it.7 . C:'&n rity, "'lldwood Ini 
Cape ~7}--.baII t.la\ ..... 0 app._:lI t.N:HI battbls rro,. 
dlr.eUcnl n~t.h a!' 11(1..-1 t.<I t. .. ,:2Doral Nt. of !,hI '~r6 
liM ...ell .:In OCt.1I t.t.1I CI"OI point.. 1000tb oC t.t. 1lO~ •• 

, . wIt. .,.:. lnr.t~:! that. tt. roorth .... t. _11 11 0011_ 

alderabl ,. rtdu:ed tn .1tniCic.lnc. 1n lIort.htm lI .... : I t "7 Ilu.. 
t.o tt. a . pl'0'0'1de.:l by ~ l lland. also UIIIt. tot. IlCUUiust. 
_11 is UbI,. too ~1n€t on t.1II buoh .t .In .!ltl. too tbI 
AO\It.h oC nn...-l. t.a t.t. DOrt.hlll'n lIetr ;''''''1 .. 'JIj .. 1..1m . ~ 

3. ·'PIIl.Y1r., Lhh to t.be ... .II,...,. (lOIS!., it. il .nn 
thAt. ...... '" i.rd;cd Utt.o'l'al current noori Il( t.o~ Hew !o:ot 
llarbar i' 111af1,. ~ be I~ount-ertd nort. h ot Barrwp t lnlI!, 
.nd t.hat ... bilsr 01lrrtnt attl.1nc t.:noarda Od ........ BIJ" 
Ib:luld Hilt IO\lt.h of Iernept. lnlst. . D1ntct. obHr .... ticn. 
cO'rn11"f1: I OOnlilhr&bl.. p.:riod .rt ITlll&h1 •• t. ,n&n t.ie Cit,., 
II'!wNl .. "eord1,..., eurront. "nIIloctt.7 and d:1r.at.ion Ipp!ltlt.\dI 
....... 1nl..alnfd in 0JNIut1cn tor .Ibout. t"110 ,....rs. l'hIo dati 
obtlilJtd 1h<lOl.d t.ht Uil t.II'IOI or • non-Udal .rurrwm. Slnu·II11)! 
tlorlnr. ~.&rd CfiPO *'7 , " 

4 . ~The Coro .. that. ,_It.. thl lit.t.oul drill. lno suell 
t.hIot. t tf pr-edc.a1l\11nt a t noiNlt.nt. 41Ne t1 en oC .:I_lit. u 
northward to the ncr~htm I Jd,remt,. or S&n<b" Ifook Crolll III INI 
('OJllltt.1 ~ll.d t.bI ' nc-de') betoNlI1I Mf,nnqusn lIl""r .nd 
8oJrnept. Inllt , I n4.outh .. ard froa t ht node to Uw tip oC CaPI 
Ut,.," 

Ons ctMl co_nt. on t.I1. ou ... U P'l!blll:l or telch 're>lion 18 
t.I1IIL Uw tJllJOr)! it plII"el)' qual1tat.1 ... I nd that it nead. too be .d" 
quant.1taU ..... In t.t. op1n10"ll or t.he author, thlll .:amelpta oJ' 1111"1\1-
r1cuIt t.1Sht. arod I1cn1tlolllt period lno not. I CQUrata lnou.gll t.o 
parait. q\lll1t.tt,sti ... reiNlla on tlla en. r llJ' amr mth t.'-: "'aves 
.... r .... cticn. 4UtraoUon , Ind and t.rlnsport. , 

SeeUen U. Oonclllalen. md H!co,,",,"IIclationl 

TI1II fono~lt t .chnlliWlI whiob 
.... rt tl1ll SVlrdrup-1Iunk thtcry. the 
t.hIoorT vU'isb1l.1t7 .IV, diNe t.1.on, Ind t.h.a 1IoJ.c.a7 in bteh 
_ thad . An It.Wlllpt "too Ilb'nat.l thll .rror . which _1" ante r te­
ColO .. o r 1.n.I<Jequata _at.her data "" •• de bT nt.tine tl1ll obs.....-.d 
heighU too t. .. rertoaat.ld bright. as n ClITlt.el,y I ·a po .. i~ , 

t MN .. re I lIUlIbtr or IituaU.on. 1"11 .. h1l:h .ult.1pl. ""va~ .... l'I 
ro"ea.t. Stat.ht.1:ul1.7 tt. e(j,1IJ .... :o:>t. or tt. S\III oC 1.:1 • ..qua:-.. 
at tl1ll a! p!illiant. hD1I;hta is III)rl ."oun.1.e t.han t.he 11m .or tie 



·\4n1!'1Ci11nt- lw1ghU a. a fore.::: .. t of t~ ob .. r .... d &l.,,1tle&llt r.1cltta. 

n.. So.,-drup-Ibftk .. t-hod, ell.lwr _blned or1U\ or H9&T&t.ed 
rn.. Ue dDC&1in fetcb !lilt-hod, doel oat .. df, ..."tlt reapect t.o tore· 
a ... ted 11gn1.f1.eant. p<lrlodl. ll'O&ter .~OUnlC' h ob"-ine<1 b7 {or-. 
cuti", tlw _n am .. ~ ob".,..ed .1JfdIicani. period. It fou..lII 
Uat t.1w dIoc:a,. in fetch .. t.tx>d.rUl not. Hr1t;r ~th relllPII"t. t.o f_­
cuc..d at,ll1tlclnt- perLod. ritlwr. 

". co~pt. or t.1II Tar1&bU1t.,. 111 di ... cUIXI of ........ ~~ .... l aa 
d ... loped by Artb'll' ..... .:1st Iwlpful 111 uplabilll!l t.n. ob ...... ed n .. 
bUpta. The rore"utin, V-pb which ... pre_nt.d t'uul~ lJl ... " h 
a.U pcoroent.ap cta'II[U in U. ror.eut.ed a1«n1.Hcant ..... perlo;ie: 
for t.be range 01" nl ...... bich o~. t.h&\ no Ute""t .. I lAde t.o 
... nU,. ita ~c:trac7 b7 ........ tint: UI_ fon~.u -.bleb depended on 
~bI _tbod frolll t.ho_ rorecanll -.bleh ct1d na\ dltpend en 1M _t.t.>d. 
tbe arror in W. oft.,.aU .. t.bed 1a .0 cr-It that. .bI~ a=cur.a,. 
t.lda crap.b _,. lII ... a 1& protebl., coaplateq .and. 

Act\I.U tell. foreonta for \Qn, ~neb 'II'1t.boIIt fOHlgooorlidp 
or the actual 111rtU'1ean.t .... ,... n.1ghta and a1&n1! i C:aDt .aft ,.r1odl 
.re ba~ cocpl.et.ed. Fro. t.t.., 11. trill be polSib~ t.o diJlCDA 
t.Iw errorl in t.bII fOnl9!ted 1a1cht. 

An at.t.a,..rt. to .,.riC, wa. retract.lol1 dlJIVa. p,.. .. nt.ad 111 tM 
pr .. loll' ",port. W&II lllda. n.. erl'Ora in t.bIr foreo.utad 11(1;111.!lC1nt 
period COllla arl"Ol'l In U. a1a:nificant. he!.ch~1 an ..... re{raoUM of 
t.h1II"" peroant.fol!!' ordar of tDlIJIit,uda .. the urOrl in tbl fora. 
o .. r..ad lign1tloant. period!. TIwJ'lfo .... t.r. nfHotim d1aU'" 
00111.1 not boI ,...rined. TIll at.!.II~t. to n r1ty tn. ""fl""Jtion dial7a .. 
... ilJa onl" forecutad 1'-':n1flc.nt ".h .. in dHp .... tar J:I1ih t .. 
co.".r-d to .all Itt ... "'Pt. toO ... u ... ~he ctiaNtar or • dim .. UII .n 
unoal1bret..ed ".rdat.ick. 

11 .. 00.., •• of t.h! ro ....... st *~bod81 Tha fOnlcut .. thel<LI 
.t.\id1._ 'Jonlin .... U\IIIru.l In .111 f.J'lPl.1e&tlon.a. !kMe,..,l', 11\7 .nul­
t.ion .bl~b depend. crt.tkall." upoD ,c!:1II".t.e _ ... !)tIried. O&Dnbt tis 
.dtqllltal.7 Coraoutad. 'nil hooaaatu.l 1011lt.lOn or.,re 1IItdc.W 
probllt. comlCtad wiUt OCHn w...... (_II aa balch an:a1m) in t.lII 
opinion or W allt.hor _t awa1t bat.tar .. thDdl. Illrdcaltl .... d 
IIJIIlIl U. ,.t.boda tor \hit plll"PC'" of col.laot.1DI IWo.tiat.!.oal dtt..ll for 
• gt ... n _cb _1 !>tit to. accurate .nollgb or dot.ailact aflCllllCb t.o 
.. rram. t.he .trort. 

upla1n.ad 
coot> .1oorlll _. t.o 08 tJII 
aloud)' ot .roaion. 1n. the .,..;-,~,u' 

" 

Tba l.arp ~ r .. ~a 01 
ooaat .nd t2:, Lona IaLand 

TI:II ""'al rro. In 'Ist 
a1ncla ract.ol" in UlI 



reeulu of" t.M" 'loud,)' in lIW oplll.1on ot 
lob8 !.hat. be tt.e r ..,thod. ot .. .,. anal,...1. 1Ih~h 
Will at BlgnUl~t. per10d .n:l rit,'nitieanlo 
height. ar. oWernt:l.oll' lit r:rare polllts 011 the IJelf 
Jen""..nd tons lilland ooaot •• nd 1n deep water will peld IlION 
reUabloo dt!.U tn.n M.ndeut.a. /iuabera which atand tor to_thins 
pr.etM are d.~rately needed, 

"'cUtIn 12. Aekn(nlledpnU 

I "'iab to extend "11 ~re t.hanka t.o t.ha _ny per~nt Who 
aided .. iJI Lte preJl8.l'tIUon c! t.!'d. •• wd)'. '!hIir hllp 111 obtaiJI­
ina, auodll..i.n~ , int.erF"ting, JIIId aMl-,...11l& t.ta clae. 10 gte.tol)' 
appNeated . 

'I'he tlnHed St.atu "eat-lin a.z. ... U, and tt. UnJ to:! Stat.eB Coas t 
0uar<1 !'urn1shed the two aet.. at -.a.tt.r _pi' rl\icb ",re II.-ploye.d :1.11 
t.h.i •• tudy. I ..-\.lIh t o U!.Inlc It<'. l/anIanta., J.Il'. BoeMIr, J,d.ur al 
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