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PREFACE

This  report is p u b l i s h e d  to p r o v i d e  coastal  eng ineers  and coastal
researchers  w i t h  s ummaries of n ea r shore  wave meas urements  from 19 loca-
t i ons  a long  the  At l a n t i c , gu lf , and P a c i f i c  coasts .  The work was ca r r ied
out  under  t h e  wave  mea surem ent  program of t h e  U.S .  A rray Coastal  Eng ineer-
ing  Research C e n t e r  (CER C)

This  report W as prepared b Edward F . Thompson , h y d r a u l i c  E n g i n e e r ,
under the  supe rv i s ion  of Dr . D . Lee Harr is , Chief , Oceanograph y Bran ch .

The success of the  CERC wave measurement  program has been a resu l t
of the  e f f o r t s  of many peop le invo lved  w i t h  the program s ince  1948. The
ass i s tance  pr o v i d e d  by Dr. Harr is  in the p l ann ing  and p repa ra t ion  of t h i s
report  is g r e a t l y  apprec ia ted.  P a r t i c u l a r  recogni t ion  is g iven to the
f o l l ow i n g  people  who des i gned , b u i l t , i n s t a l l e d , and ma in t a ined  the wave
gages and a s soc ia t ed  e lec t ronics : C ,M. Hare , F .W . Ke l lu ra , N . F .  Lang,
L .A .  ~‘l a io la te s i , W S E .  Robertson , C.l1. Shepherd , J r . ,  and L . C .  W i l l i a m s .

Comments on th i s  pub l i ca t ion  are i nv i t ed .

Approved for  p u b l i c a t i o n  in accordance wi th  Pub l ic  Law 166 , 79th
Congress , approved 31 Ju ly  1945 , as supplemented by Public L.aw 172 , 88th
Congress , approved 7 November 1963.

,~~OHN H. COUSINS
~V Colonel , Corps of Eng ineers

Commander and Director
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I . I N ’l ROI )UC T ION

In s u p p o r t  of i t s  m i s s i o n  to conduct  r esearch  on coastal phenom en a of
L’ng IIL’ e 1’ 1 ng I mportauce , t h e  Coastal  Eng inee ring Rese:s  r cls C e n t e r  (CE R C)
and  i ts predecessor , the Beach Erosion Board (BEB) have opera ted  w a v e
gages in the nearshore  env i roninent for more than 25 years . The r e s u l t s
of t h i s  e f f o r t  p rov ide  the  coas ta l  researcher  and the  coas tal e n g i n e e r
w i t h  important data on waves arriving at US. coasts in response to a
v a r i e t y  of meteoro log i c a l  cond i t ions ; h o w e v e r , an equa l ly i mport ant
result is t e  specification of the annual and seasonal  si g n i f i c a n t  ~ z ive
hei ght and per iod  c l i m a t e  at various coastal locat i ons.

Know led ge of t h e  ocean w:ive climate is impor t an t for planning co:is t : 1
ope ra tions , e s t im a t i n g  coas t a l  s e d i m e n t  movement , des i gning coastal st rue-
tures , and for  o t h e r  ap p l i c : s t  ions .  h l ow e v e r , becaus e r e c o r d i n g  and :s1:aly:-
ing  re l i ab l e wave  c i i ma te da ta are e x p e n s i v e  and t im e c o n s u m i n g ,  t h e r e  i s
a Pauci ty’ of field wave data. Thus, th e  p r i m a ry purpose  of this report
is to present sunmiari es of si gnifican t he i ghts and per iods  from the  B I B—
CERC f i e l d  w a v e -g a g i n g  p r o g r a m  a~ the 19 l oca t i ons show n i n  F i g u r e  1 .
A secondary p u rpos e is to provide de tails  and a pe r spec tlv i -  on the  var
ous wave  measurement , r eco rd ing ,  and a n a l y s i s  sys tems  used by B E B-CERC .
S i m i l a r  w a v e - g a g ing  program s are ongoing  in s h a l l o w  w a t e r  a l o n g  the
southern California coast (Seymour , et al. , 1976) and in deep wa ter
a long  Canadian coa s t s (Wilson and Baird , 1972).

Al thoug h t he re  is pres en t ly no s u i t a b l e  s u b s t i t u t e  for  accu i ’ a t ~ near -
shore  wave me as uremen ts , da ta ob ta ined  from the gages mus t be cai ’c I ’u l l y
interpreted. The waves  b e i n g  meas ured mus t be considered: Are t h e  waves
b reak i n g  or have they a l r eady broken?  For su r f ace  gages , are  t h e s e  deep-
w at er w aves no t y e t  a f f ec ted by re f rac ti on and s h o a l i n g ? These questions
are discussed in Section II .

As ide from the  v a r i a b i l it y  of the  waves b e i n g  meas ured , the  a b i l i t y
of t h e  wave recording and a n a l y s i s  s y s t e m  to t r a n s l a t e  the  w a v e s  in
n a t u r e  i n t o  accurate  and usefu l resu l t s  mus t be e v a l u a t e d . S e v e ra l
impor tan t problems in the  BEB—CE R C s y s t e m  were  p robab ly’  un:s voi  dal le in
a wave record ing  and anal ys is  sys tem under deve lopmen t  for  two decade s .
D i f f e rent  gage types , r e c o r d i n g  schemes , and methods  for  a n : I l y : in g  w a v e
records have  been used. A l s o , many gaps e x i s t  i n  the recording sequences .
Each o f th ese f actor s can in troduce biases  i n  the summarized  da t a .

Three  bas ic  wave gages have been used in the B E B — C E R C  w a v e  d a t a
c o l l e ct i  on program : Two s t a f f  gages ( t he  s t e p — r e s i s t a n c e  gage and the
continuous-wire gage) and an underwa te r  p r e s s u r e - s e n s i t i v e  gage . The
gages and the w : ive  r ecord ing  schemes used are d i scussed i n  S e c t i o n  I I I .

C 9
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Dat a r e c o r d i  ng and a n a ly s  is t e ch i n  iques ar e  di  sc u~ssed in  Sect ions I ,
V . and V I  . Sect ion  I V  d i scusses  the  d i f f e r e n t  methods  used by ( i : RC for
: s : dv :  i n g  pen and ink  r e -co rds ; Se-ct ion V ills cusses the recording and
spec t r a l  a n a l y s i s  of  CERC ’ s di g i t a l  wave records on m a g n e t i c  t a p e .  In
S e c t i o n  VI , s i g n i f i c a n t  w a v e  hei gh t s  and per iods ob ta ined  from pen and
i n k  records a re  compared  w i t h  r e s u l t s  front  di g i ta l  records .

The dependence of a n n u a l  wave summaries  on data  a n a l y s i s  t e c hn i q u e - -- .
and coas ta l  locat i on is descr ibed in Sect ion V I I ,

The contents  and format of tIie summaries of si g n i f i c a n t  w av e  he i gh t
and pe r iod  are e x p l a i n e d  in Append ix  A.  Most s ummari :ed da ta  sere
o b t a i n e d  w i t h  s t a f f  gages r ang ing  from 4.6 to 13.7 meters (15 to -15 fc-ct)
in l eng th  and moun ted on or near the  seaward end of a p i e r .  The ocean
bot tom at the gages ranged from 4 to 30 meters (13 to 100 fee t )  be lo w
mean sea l eve l  (M SL) ; however , none of the  shore-based  gages we- re in
wa t e r  deeper than  7 .6 meters (25 fee t ) .

The s ummaries , i n c l u d i n g  resu l t s  from both  di g i t a l  and pen and ink
da ta , are presented  in Appendix  A for loca t ions  on the A t l a n ti c  coas t ,
the  g u l f  coast , and the  Pac i f ic  coas t .

I I .  NEARSI IO RE WAVE Ch ARACTERISTICS AT TUE GAGES

Waves t r a v e l i n g  from deep wate r  i n to  s h a l l o w  w a t e r  are modi f i ed  by
such processes as r e f r ac t i on , s h o a l i n g ,  and r e f l e c t i o n , When severa l
wave  t ra ins  w i t h  di f f e r e n t  f requencies  are present , these modi f i c a t i o n s
can be complex.  In such cases , energy t r ans fe r  between wave t r a ins  can
a l so  be impor tan t .

Several d i f f e r e n t  wave t ra ins , each w i t h  a d i f f e rent  w a v e l e n g t h  and
coning from a d i f f e r e n t , c lear ly  def ined  d i rec t ion , are u s u a l l y  v i s i b l e
in c l ea r  aer ia l  photos of coastal  w aves . The photos o f t e n  show short ,
choppy sea waves superimposed on several  t ra ins  of long,  regu la r  s w e l l
waves . An examp le of m u l t i p le  wave t r a ins  is shown j r  F igure  2 .

Energy spec t ra  ob ta ined  from CERC gages s upport the hypo thes i s  tha t
severa l  wave t ra ins  w i t h  d i f f e ren t  energy and frequen cy are common
(Thompson , 1974 ; McClenan and Harri s , 1975). Examples from the A t l a n t i c,
gu l f , and Pac i f i c  coasts are shown in Fi gures 3 , 4 , and 5. These data
a l s o  i n d i c a t e  tha t  occass ional ly ,  f ine ly tuned unimodal spec t ra  do occur .

Aer ia l  photos of good q u a l i t y  arc usefu l  for observing wave m o d i f i c a—
t i o n  and o f t en  show a remarkab le change in the r e l a t ive  doninance of
d i f f e r e n t  frequency wave t ra ins  as the waves move in to  very sha l l ow
wate r  nearsh ore . Some low - frequency w ave t r a ins  w h i c h  are near l y
i n v i s i b l e  o f f shore  amidst  h i gher  frequency waves , have been observed
to increase  in prominence very nearshore  to the poin t  that , in the
b r e a k e r  zone , the  t r a i n  t o t a l l y dominates the shor te r  waves present
(l la r r i s , 19720 ;  MeClenan and h a r r i s , 1975 ; U . S .  .\rmy , Corps of En gineers ,
Lo~ s t a I  Eng i n e e r i n g  Research  C e n t e r , 1975 , p. 3 — 4 ) .  Th i s  phenomenon i s
shown i n Fi gure 6,
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S nec ’ o f f sh o  re 6 ot torn t opograp h y ,  COa: ~ t a l  exposure , and local c u r r e n t
are di fCc rent at ev e rv e -O0s t CII l o c a t i o n , the  c o a s t a l  w a v e  ci ima t e  can a l s o
di i f ~ r .  Wave-  I-wi ght can v~i i-y cou s ithe r ab  ly , pa rt i cularly alongshore be—

I . e  ( - I I  ~ 0 f i t  s on a g I ~en tie -a r ah l o re  depth  c o n t o u r  ( h l a r r i  s , 19 72a ; McC lenan
and h - i  r r  is — , 1 9Th; II. S. \ ~‘m> ’ , Corps of Eng  i nec - t’s , Coas ta l  Eng inee r i n g
Re.-;esi rcli Cen te r , 19 7~ , pp . 2— Is to 2 — 7 7 ;  p . 2 — 1 1 2 )  . ‘I’h I s v a r i a b i l i t y  is
!- .\11 L ’ .: t i’d to he small fo r  -~ b I I I r t  d i s t a n c e s  a l o n g  a coas t a l  area w i t h  r e l a —

I Ce 1 C I I I  I IC ) rut tO~IOg rap hi y and exposure .

I V i v e  f r equency  con u s u a l l y  be cons i  dered un changed as wave’ s move i n t o
s h I l  low w a t e r ;  a e r i a l  photos  g e n e r a l l y  i n d i c a t e  no loss of i n t e g r i t y  of
w O V e’s- d u r i n g  the  r e f r a c t i o n  and s h o a i i n g  processes . How eve r , in some
s i t u a t i o n s , a wave in s h a l l o w  wa t e r ca n break down i n t o  seve ra l sho r t e r
I S O C e - 5  ( G a l v i  n , 1972;  H c C l en a n  and h a r r i s , 1975)

W a v e  f requency , as de t e rmined  from a measurement  p o i n t  f ixed  in  space ,
can al so  be u o d i f ie d  b y local  currents . A cur ren t  opposing the waves
decreases  the f requency ; a f o l l o w i n g  current  increases  the  f requency .

The p lacement  of wave gages by B EB-CERC has been l imi ted by p r a c t i c a l
c o n s i d e r a t i o n s . Since s t a f f  gages requi re a ri gid moun t ing  s t r u c t u r e ,
most I3EB-CEI1C s t a f f  gages have b een located near the seaward end of ocean
piers  to gai n op t imum exposure to waves from d i f f e r e n t  d i rec t ions  and to
keep the  gages seaward of the breakers  for most wave cond i t ions . h oweve r ,
most waves reach ing  the gages have been appreciab ly a l t e red  by bo t t om
e f f e c t s . At ti mes , waves a r r iv ing  at a gage have already nego t i a t ed  an
o f fshore  bar seaward of the p ie r on wh ich the gage is mounted; occasion-
all y, hi gh waves break seaward of the gage .

Ocean waves measured at the gages are rarely either deepwater waves
or breakers ; however, accurately measured and properly interpreted , the
haves provide a good indication of the wave frequencies and wave hei ghts
approaching shore .

I I I .  WAVE GAGES AN tI) RECORDERS

1. Wave-Gage Types.

a. Step-Resistance Gage. Most step-resistance gages used in the
wine-gaging program at 3118 and initiall y at CERC , were des igned and
fabricated at BEB (Williams , 1969). These gages used electrical contact
points along the staff to sense water surface elevations . The contact
point s are embedded , usually at 0.06-meter (0.2-foot) intervals , in 1.5-
meter-long (5-foot) epoxy resin sections which are desi gned to slide
easily into a steel or aluminum H-beam frame securely clamped to a piling,
steel pipe , or other ri gid support .

Step-resistance gages are classified as spark plug , parallel , or
re l ay types , and are all similar in appearance. The spark plug type was
used only in the beginning of the BEB wave-gag ing program . The parallel
type has been developed for use in saltwater of fairly constant salinity.
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‘l’he re I IV  t V p e  is des i gned for use in c - i the I’ s :iI ts si t  e r , f t - -s Io~ :11 e r , or
1% C I t  C I  o t’ 6 i g Ii lv  va c i  s i b  Ic ssi l I I I I  ty

1). C C I O t  I I I I O I I - - — l \  i re G : i s ’ . I l l e  c o n t  I t l I u I I I - - — w l  re g C l g e  111) 11 II s c - d  I V  ( :EIa .
iS CI t y p e -  I : C : l I 1 I l f : I C  I I I  r I d  In t h e  B ay b r  Company , S I I p : I  I Land , I e xas , ati d
coils i s t  ‘~ of  t I~~(I  p ar s i l Ic- i St  s i l  i i i  e ’ s s — st  e~c’ I cab les in t e n s i o n , s p a c e d  ab OI l ~

— 2~ e’ e’lit f l u e - t e l’s ( I )  u ichi es  ) : I I ) a I ’t . B r i e - e s  Ci t  ( 10 th  ends  of t h e  c a b l e s  si re’
t i r i : s l v  a t t a c h e d  t I I  a i l g i d  s up p O r t . Sp a c e r s  a rc- u s ua l  1> placed i t  inte r—
m e d i a t e  p o i n t  C a l o n g  t h e  cah l e’s to e n s u r e  p r o p e r  se p ar s i t  i n n . f t c  gage
produces  an e l e c t  r i c s i l  o ut  [nit  p r o p u r t  i on a l  to  t in - length of ca(~ 1 €  a i i ~~ee
t h e  short ci ccli i t i mposed by the sea su i ’t ’ ace .

Tb i s  rugged  gage is capable of oper at  i ng ve t - > we ’ll a i I I I I C ~ a n y  exposed
Oe’eal l  c o a s t  Cla d i s  i n s e n s i t i  1

~e’ t O b i o l o g i c a l  f o u l i n g  or  to s ni a l l  v a r i a —

t ions  i n  so ii a i ty ; l i ow c- v e r , it is uns CIt  s f a c t  o r -  for use i n  fi’ c-s l is  a te -  r ,
or 6 r a c k i s h i  water. Cal  l u re  of t he  gage is f r e q u e n t  I> ’ c ause d  I c y i i  p h
n 1 ng damage to gage ci i-ecu t i-) . fon t  I noons—s i re gag cs  ar e  ~s f _ c - s e l l  t I >  U s e d  2
Cit all CII RC st o f f — g a g e  l o c a t i  ons whe re  e l e c t r i c a l  conduc t  si l ic e  l I t  t h e -
w ater is sufficiently hi gh.

c . i’ r e s s u r e — S en s  i ti ye Gage. Submerged pre s s  I f r e — s e n s  i t  i y e gages  I r e -

useful at l o cat i o n s  s i th cold winters where ice w o u l d  t o r u s  on Ci s t a f f  .
5

gage  an d  r ende r  i t i nope-rob Ic and  at  I o c s it  i otis sh e- I ’e n o  S U i . t ab Ic St rue —

t o r e  fo r  gag e  mount ing is a v a i l a b l e  or wh ere a staff gage w o u l d  i n t e r -
fe re w .i th  n ay  i gation . Pressure gages can be placed on t h e -  ocean f loo r
i n  s h a l l o w  w a t e r .

The f i r s t pressure  gage used b y the  B E B had a b e l l o w s t h a t  changed
in l eng th  in respons e to w a t e r  pressure v a r i a t i o n s  ( W i l l i a m s , 1969).
The b e l l o w s  movement was coupled to the core of a l i n e a r  d i f f e r e n t i a l
tran s former wh i ch produced an e l e c t r i c a l  si gnal  that was amplified and
recorded.  A new pressure-gage desi gn was adopted in  1964 which  used
s t r a i n  gages r a the r  than  a bellows (Peacock , 1974).

.-\ p r e s su re -gage  record is a l w a y s  clamped in comparison to a s t a f f -
gilgi’ record , becaus e the  pressure pu l se  due to a s u r f a c e  wave is f l t t L J ) -

uated w i t h  i n c r e a s i ng  depth of measurement .  h 5 or i n t e rm e d  ate and  low -
f r equ e n cy  w a v e s , til e pr e s s u r e  record  can u s u a l ly  be compensated for
gage sub mergence with frequency-dependent compensation factors (I .st rv s
and h a r r i s , 1970) ; for hi gh - f r equency  w aves w i t h  w a v e l e n g t h s  s h o r t e r
than t w i c e  the w a t e r  depth , the pressure  re cord is o f t e n  at t e n u a t e d
beyond recovery .

Local cu r ren t s  can a f f e c t  apparent  wave f requencies . A w a v e -  iii  a .2
cu r r en t  w i t h  a component of velocity i n  the direc tion of w a v e  t i - av e - I
passes a fi xed gage more rapidly t han  a wave  of equivalent length out-
side  the  cu r r en t .  ‘l’hus , the apparent  f r e q u e n cy  of t he  wave  in the gage
record is inappropriately hi gh for the wavelen gth . The’ frequency -
d e p e n d e n t  c o mp e n s a t i o n  f a c t o r  a p p l i e d  to such a record  and the  r e s u l t a n t
wave hei ght est  im a t e  wou ld  be too h i gh .  S i m i l a r l y ,  for a wave  in a
current w i  t h i  a component of velocity opposing the wave motion , t he w a v e -
hei ght estimate would he expected to be too low .
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r ou t  I I I I  i l l - I  l I s t  c - I l  ‘ I - e , I I I  I - I i -‘ 1 1 1 1 1  b l e t l I  1 1110 ) I I ’ [ 1 1 1 1 ( 1  1 CIII  I-. I • -
‘ i c - ’ - floh

\ Cl (ii

( . 1 ’ I I  I I i  I t S I~ I ‘ -

— ‘~~I f l t ’ c I I I  • - Ce ‘ I ~ C , - t ~ d I l l  g i s t - -  do l O O T  f l ’’- c~~ 0i Id  l d ~~- Ilu i cal l y to a
g i l t - l i  S t ’ l  ~~~ . l ’ , c s i l s -  ~ I( ‘~ ,&it ’ : i t l  w i ’h . i  S l i O l i  i r d i v i P I 1 1  I l i d ’

1) e v I l I l o t e  i t  r I l l .~ U • I 1 -~~~ , , 1 c c ’ l l t  1 1 1 0 - I l  - i s  I C  C ’ , Cl St  ~~~~~~

f ’ t 5 I i i; c U go c c  , . 1 1 1  ‘ I’ ( I  f ’ ” ’ s i r ~. g ,l g~- ~ ( 2 n . 15111  - S lIle 11: 1 ’ - I n  - I iw ’ ‘ ( I  - 1 .  I
Sc I - I , l I l c I l i t I t u  3 . nu r 1, I I 1 1 H t  ( I I I  . ( l I d  o f  5~ c c l  l ’ i c ’ r i n

1 l a n ’  u c  t~~ t , s l i t  - i t  I t t  ( L - t c c j  i n c h  H a r r ; s , 1 9 7 1 1 ) .  \;lCc- 1 1 u s i  i n - I ’-

f e ~~ LI 1Lki as ~C~-- I .  - . u c  J i g  .il ~~~~~~~~ on mag: - t  l c t ; p c - , a Rch 12 I c . e l l r d .

lI e I- ti n I ~ - t ’  1 ~ t’ 1 1st ’ cc l I l t  l y  in -~~~ II;t - st 1 1 1 1 1  rd l i e -  C I C I I  1 011 of eat - h i  d i g i t
rc -euu-~I , ~

‘ - -
~~ t i - i  u ;i~~ l i e  r o l I t  - I fl C I I I — 5 c ( I I C I I c  ( 5Pc - j  e l u ’ \ : I t  11111 , 5 5 1 5 c O i i } I i t  (sd

51:1 an c’s S c  e C l  S I C  c lI e - i g i l t  . kt S c j e y :i  V l o u -s h I  r p i- cs- s i l l . gagc-s~
’ ’ s c re

eilsI (Ic Ilsa teJ I c  t ’ I I I ’ i I s I g  t o  l i n e a r  S l I t -  t 0 I C l ’ \ 1 c  c O I I t I J ’n; t o  s si r hi c e- meas ure—
S - PlC c i  e V i l  I ( I I I ’ S  t r uss ;  I I ’ p r e s s l l r - ’- i I ~~I S t e p —  f t - C -  i s t i s i c e  go ., e’5 -s e I-

p l o t t e d  i I L I C ; c t  o tu  of P l C  c- i c- C- C i t  i o n  t r I l l  t h e -  c o n t l I l I I I - l s - w l r c  gage-

( b i g .  7 ) .  S at  a t un)rn 1I t I p r e s s u r e  gage - s comnare d  f a e ’ sc r ah  i s - - s it u dat a
f rom to ~ - 5 i re gage . b 1 c ~ e- r • m o-i V dot a t rl III the step gage we ’re hi gh e r
t h i C O l  d a t a  ( t o n  t I i t ’ S I  I i  g o  - Si psi Ci cant h e i g h t  e s ti ma t e- s  ( foui’  t i m e s
th e -  R)-IS c-I c c -a t  ion ) olst a i t ied  t u - ;-r; a set e p — g a g e  r t - ~-ord opp esi rc (1 to he- s i l o n i t
1 foot h i  ~.- I n -  r f o r I OS and m Il e - I- it e w a v e  condi  t i o n s  and  C i b I l C i t  2 ( 5  pe r e c l i t
h i g h e r  f o r  h i g h — w a c - e  c o n d i t i o n s  (F i g. 7 ) .

One i’ CCI CO II (sill the ’ s t e p — r e s i s t a n c e  gage is b i  s i s e d  t o w a r d  h i gh e r  wave

readings is t h a t  w a v e s  striking the gage tend to run up the ins i 11e- of
the Fl—beam w h i c h  s uppo r t s  the  gage (Fi g. 8; see a l so  F i g .  12 i n  ( Vi  I l i s i m s ,
1 9 1 9 )  . During l o n g — t e r m  unat t en ded  Li eld use , t h i c ’k b i o l o g i c a l  gro ss

on t h e  gage - can s low gage response  to  w a v e  t roughs , an ti s e -y e - I- c- g rowth
can coat inuue  to  short out the gage at a particular elevat i on even she-n
the  SC-C l surface drops momen tari ly below that elevation .

3. iVave - Recorders.

a .. Recorder  Types. Data  from two types of w a v e  recorders  h a v e  been
used for t h i s  s t u d y .  The e a r l i e r  BEB main  recorder  t y p e  was the pen and
i n k  s t r i p - c h a r t  recorder;  sam p le records  are shown in Fi g u r e s  9 and in .
The pen m o t i o n  i s  c o n t r o l l e d  by a vo l t age  si g n a l  wh i ch i n c r e a s e s  and
decreases in response to  momentary changes in sea su r face  e l e v s i t  ion C I t

the gage. The pen and ink recorder was a c t i v a t e d  by t i m e r — d r i v e n
switches at regular intervals.

\ di g i t al  m a g n e t i c  t ape  r ecord ing  scheme h as  been imple nlen tu- d Cit
CIIRC w i t h i n  the last 10 years . in  t h i s  r e c o r d i n g  scheme , t h e  v o l t  age
s i g n a l  f rom the  gage is  conver ted  to  a f r equency -modu la t ed  si g n a l
t r a n s m i t  ted  to  the  CER C l abora tory  v i a  t e l e p h o n e  l i n e , reconver ted t o
a v o l t  ;~g c- s i g n a l  , c o n v e r t ed  to  a di g i ta l  si gna l , and f i n a l  Is - - r eeorul cch
in a b i n a r y — c o d e d  d e c i m a l fo rma t  on 0. S — i n c h  m a g n e t i c ’ tape at t h e  r a t e
of four  dot  ,l points p er  s econd .  ‘Ihe recorder o p e r a te s  c o n t i n u o u s ly ,
us i t  c h in g  a u t o m a t  ( c a l  ly t o  a new gage or group of ga g e s  ev e  i-v 20 C L I  n u t  es.
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h . Chsu~~g .  i n R e c o i ~ I i s  ;j
~ 

P r o c e d u r c -  PcI c mos t  ~‘ t  he c- 0 r h  1 clsi t o ,
l Ie ’ pen l I l t !  P i-C t I I’ — CII C I I I  CI 0 t d e  1 I ll s I I  7 I I I !  h u t  C—- S eae ’h I tie- i ‘ i ’ a ’ ’

a c t  i C’CI t e s - h  ( a t  - ( — I u o i w  I t i l e c  ‘c u s  c f~u c ~ \ I l ; -j i ;s  1 197 1 and u — h o s i r  l i l t  - r c i l  5
a f t e r  t h a t  i : i u e-) . 1 1 cr  .‘S p u ’ I i l O T S , t b ;  St  i l l b : l I - J  r e c u s i l  I I ’ I I ’.~ thl S sts

u~-cr e -oscd ‘ U -I m i nu t e s . k e - e o r d -  t s i hemm I c c - I d ’  • J I I 1 I I C I I ’ s -  1071) I~~re on
S I C ,  i i  i n c u r  p a p e r ;  I’ d - c o I l s 1 rout i 1971) t O  t h e ’  p1- c- - c - I ; ?  l i e ’  on I ’ e ’CI  C i i  l i e C i  I

p ip e r  (. 1-i c, . 9)

its - - I c - re l O t ; , a l l  I’e’cO I_ t ic I’S is c - s e  l o c a t e d  s i t  t i l e  p i l ’ I  i ! , s and c -

t ended  ( v  l oca l  p e - o p l e’ unde r con t  r ac t  t o  m l  t h e  c o i s i i l l e t e - t l ro l l s  o f
c har t  pal l e t  t o  t i l l - I  CI! RC , t o  inst s i l l  f s ’ e’ — : l~ t i  is  e) ch i t  p op e m s h e - I C
l I - c c c s s C u  i- v - and t o report any ma I I IOCtt ion of t Iic- equi p l L ’ C t  - 

‘c Pr ‘ v
t i l e  s i e ~n a l s  from sonic gage’s were - ‘ ‘ c h I t  i n - s l a n t  : 1 5 0 - u i h e  1 1 c r  t e ’l c t l i O O l l e -
l i l i e s t o  t h e  LI:R C 1 : i b ’ r : i t o r v  - S i n c e  Sov e ’; s l ce - m’ l 9& ~S - - ~ ig ~i~i 1  - I 1015

1510 5 1 gage ’s 5 : ~ I Vc l e v I S  1 ) 5 0 , I l i e  ly S e n t  o~~e r I e I ep hl o I i c  i i  lie’s , co n ye’ sted I o

d i g i t a l  l’U I’i s ; , am i d i- c -cor d ed Ofl tsislglle ’tic t i l e .

[l ig i t  i i  s i g n a l s  f r om f o u r  gage s we’ re r e - c o r d e d  s l s : ; u l t C i u s - ’ c— ly C I I I  v s

thu -c It 1971. I’his p r o c e d u r e -  is accomplished w i t h ;  an c- l e c t r o u i i  c m u l t i —
P i e -x er  wh i cli SUCceSS Ce iy SCIIIIp 1 CS e-si cii of u s -  four gai ~e si gna ls s e v e  I’Y

1/ I l l  Sect ) l id , so t s!s it  a d a t : ;  p o i n t  I ron any  C u r t  l~~u l s i r  gage si gna l  15

ob t a i n e d  eve i’v 1/4 s e c o n d .

One 2 J —  s - h  lu t e - d i  git m l record per Is ou m - (-505 -Pt - i  ; ned for each g a g e

s I 1s.i 1 before Feb s- ; i a r ’  1973 , iccomnlo datin g 12 gage s i gu~ils b the
re :os ’ i i n g  se q e uen c e  . Ilowee ,-r , si mice- that dot  mor e -  t h an  1 gage s i  grual s
l i . i ve  been r e c es  ved and  the recording sequence modi fi ed to p r o v i d e -  sic
7t1  -iCi LIlUte re .a~ r’s- i eve r’- 2 hour s  for cachi gage- S i  gn~~l

‘s i t s  - di g i tal records Pu r e - I  cii gage  recorded a1’e- Ci VO 1 lab Ic e v e  I Y
1 d C  P hours , on l y f e - s i r  di g i t a l  r ecords  pc ’s day are s~u s , Ct I S l e  I - :lll alv :ed .

h 1 L - IC :si sd ink reco u’du I it  c - s i  t i l l  C i  f l -1~ t I ti e pe n ods ~- ove’red by di gi l 1 i’e’cord ~
arc not rout i t i e  iv  sina  l c : e  ci , bu t are u sed  mal n l v  f’or qual i t v  ceII;t re- i C l i i i

fe r spec i i i  1 c -si t . : . The pen and i n k  i ’ecorels si l so  p r o v i d e  Cl b a c k u p  when
tb -c  di g i t~il  se-cord er is inoper stti ye - I P b ro i s ’ s ;  i n  a d v a n c e’ t h a t  pen and
i n k  re cords w i l l  he a n a l y z e d  . records l o n g e r  th an 1 f l i f l h i t  es can he
o b t a i n e d .

1 ,  Pu ~’e and f e - c o r d e r  i’ rob (cisc - i

St C n t a i  11 i l l - p  5111 epi c r u t  i i g  (‘C aVe ga g e  I I )  coast ~u i  ~~ i t e m  ‘ IS d i  i f i  c u l t  -

i 0 mini mi ze prob I ems , BI b B — L I I R C  genera 1 lv perfor lned i  I -  a’ inc no .1:1 1

t l s j CC 1 y e - a r  on 0 t h ;  S t e p — r e S i s t  ancc Clflci pI’esseire p i pe-s w h i c h  CURS i s’c d

of a t u - ’ I 0 U 5 7 5 c i d v I l i u n g  and r e c a l m b ’ ’r - , ; t  l~~:: 01 the  gage su ne l O1 e- fl c l ean ing
- n d r - - p u i t  I l l - p  of the l i - h e II5 C Or o t s ; e r  s ; i i sp l r t i ng  u t  r :i ct ui - s-- s. ROut inc
m a i n t e n a n c e  of -son I i s ;  1) 115 —i s cc gages h i t ~ not been necessa  r -

in S~J 1 t e l  of r e g u l ar  n m a L n t e - I l s l I ; c e  and i Islp f’ c ;v e - m e - s I t s  i n  (s : I V e — g ~l g l l sg
se -s t e ms , fl ‘ i - i - S I - ; - I ( oti s i n  the ’ rc- e-o rd i  ng  s e q u e nc e  (I ly e- b e - c -s i  ca l-i eel P ’s
storm i~ ave -s , 1 1 , 1 t i l l  i f ,  I I’d’ , d’ I ect ri e’i t i - e’u to  I Is , h mu log  ~ ca l  o r g s l l ;  I S l s L
-

‘ t I l d ; l  Is  . s i l l i I - r a t ; l  hoOts st s - ik i ng t h e ’  a e  -

• 2 t
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SO if lc ’  o t  t h e  c I I l I l i C I d I l l  p 1 - l i  ( ( ‘1111 ; c i  I J I  i- - , - t i l t i i i  m i s s i n g  r e - c o l d - - ~ t b  t u e

O i l s i t e  p e m t  h I d  l i l l s  l~~~~O m d c m i - -  u i - ’ :  1 l )  0? I ‘ ‘I  mug of t t ; l -  i co t s h - s  [I l l

O m it ’  ( i t I s  I I i c l i i  U r ‘ i l l  l i i i ill - - .1 III ’ i nk  , I ’ - ) I~,i I l u i - t- I - - - I y rep I i s  P t h e
c!:irt ( pc- c l u l l  i s , ( c i  I i i  IlidI 10 t ! i I  e- the i -  c I I I ’ d  - , Olel  ( I I  l;,c i led I’e’ c c u - I
l i e \  cc  re I c h  1 ig t i f f .

\ i s i u i u i ’  p roii l L’llI C s I t h  ‘ l i t ’  iii i
~ i t i i  m IIs lg m I e ’ t I c ape’ ds - e ’ O I - , I e I ’  iS c - I -  ‘ t O i l  C

110 1- i c ’ 1 5  t i u c  -C u t  . i  ‘. 1 1 1  Se s t - i i  i l  
~ 

cotifllull Oil I c l  ep h c l l u s -  1 i ie ’ , i I i c ~i

l i t  5I ~~~C 5 , i l a i l V s  15  p r s ) e C ’ d u m c S  c - C l  cope  Is I t h i  ‘- n I l e  ‘ 
- ‘ 1 -

~~~~ U I  m i S c , 11 i S
s t i l l  ,i ~~1 l i e - Il l . t - b l n O r , le~~ l~ - - , n I  p r o b l e m —  l i _ I ’  t a p - - — c c ’: f l n g  e l I
c u l t  l e s t , p - c r  ta i I lure ’ s , and  c t - c o r d e r  nisul t m e t  ions .

I V . \‘
~ \L IS1 S  OP i ’ h , \  \ \ i l  I t 5 ~ l\ \\ l ’ i-I (UI (IIS

1 . lsst s - v h ; i e t  15; .

l c e’s ~ () I t  tile ’ many p dcli’ l e s;- - Cl ~ S oc jO t s c i  W i t  II e l  I t , l t s -  I II le - ,l :’ - ‘ d c

- PI RIl b i a s C m c c I c ; : C I  Cite ’t l  a l a r g e - volum e of p em i and i-a cc:s~crd :
U n l ess t h e  sea  I S  I c  I v  Cs - ilnl , t h e - s e ’  re’cords u , ; i a  1 l v  i n d i c t ’ e s a l e  ‘ I t I
a i ri c ’ I -  0 1  h i e i 5_j t - and p e r i o d s  amid  ot ’t e n  shot5 a c o m p i e c  j u t e - a t  On

ic e ’ CI ;  Se - y e  rsd di st Lnct w a y c  t i’ a~ , iis is i th di f t c -  r e n t  he i gi s t - c and pen u i:”-
h . _ \ a h : u p 1 c’S 0 1 re-co l ’ d i c d l  Ii a v e-s  si I’ d - sbi ow mi i n  I i g I l l - c-

b - o r p s  c I i C C I  1 1 u s d , t l ; s  I n f o  i - i l _ _ I t  I on i n t I c  pc- I and i u k  reed) rd — is
- v  ual lv r e - d i c e d  t o  a l e t s  c O m I c  I se p - r ; s - s t e  c-’ wit i cii t b c ’ f i l i e -  . 1  Se.i t C i t e  i i : d
C C I I I  b e ’ u~~s -d to t ’nnm n s t ’ a t i s t i c : i l sIlt s - I CIc le ’ s of  S e - s i  s t a t - - ” . These -  s i m p l i -
f i e d  d , ; t  a can be used more re s id i  iv t h a n  the or i g iilCll ( I l - I ;  and i nk  r e c o r d - i
t~ 1 s - the so lu i t I 1111 0 t 11105 t co tS t : m i  P rob 15 , - Ins - .

I ich is ave d ec o  cci 1s~~~ms 1151 1 lv cii C i r C l e t  cr 1  zed ~~y a w l ye -  l i e  i p hi t T~ m s-se t c C
C I ic Ic Se pe riod p am - are ’t~ -r . The’ ffiOS t common i v  used CII CI 1:1s t , c l i s t  I C  (s C I V e ’

S h e l - ; I t  hsis bec’ri I t l e  ‘‘ s i g n i f i ca n t ’ ’  h e i g i l t  . S i g n i f t c a n t he i gh t  i s : i s  o l ’ i g i —
1131 ly p roposed lv Sverd i-np an e i  ~lun k ( 1 94 8  1 , who i ’ e C I l l l l I S l c ’ I l c J e d t I  i t  tile
w a v e  h e - i  g Il t eStine~ Ic -  he b used on the  hi igher waves in the i’eeo rd They

~ rO I ; 1 5 e - d  t b ; e : i ve r Ci g e ’  he i pht of t I c  o n e — t h i r d  hi ghes t i~ aye’s i n  t h e  record
a m’ eshs onC lb ie e’st imate ot’ wave-  h e i gh t . The concept  of a s i  gni fi c asi

(5 :1C c- hei ght li sts proved list- fe m l in  coas t sil amid ocean e fl i t  ineeri i~g ,  and
mlcu n e r e - C l~ methods -  h a v e  heem s deve loped  for est i m a t  i n g  s I pu i I I - :  C i l i t  he  i g i l t

,\ s i n g le ii l c CIsIire of wa ve ’  pe’r ioe i  has  not bee-il as c l e a r l y  d e f i n e d .
‘- lu:; t i c l i  and 111k recs l  r h  ansili -’- is methods gi ye no more ’ t h an  ;m roug h
C m v e - I : u g i n g  of p e r i o d s  of t he  h i g h e r  w a v e s ; t h i s  e s t i m a t e  is  ILSJJII I l y
it’ fe ’ried to as time ‘‘ s- i gni f i c C i m i t ’’ p e r i o d .

B L B — C E i R C  h a s  used  s e v c - r s i h  d i f f e rent  methods to C s t j u s l : I t e -  s i g n i f i  cam u t
sive- h e i g h t  and pc-n od from pen ~u nel  im Ik records ; t h e s e ’ methods  a l e  i l - i —

cussed be lo w .

P . \mials - ’s is ‘Ic th o di s  f o r  Pen sinei 111k i c ;m v e Reco rds .

a. First 13E 13 ~k-ti iod. This fi rst me’thod of p eil and ink save record
:ll l s i i v s l s  I s — t a r t e d  b y RhO in 19451 tus e’d an a v e r a g e  ( s a v e  pe r iod (si gnifi -

cant pen o d )  , me:~ - i I i ’ s--e l i - s- - s t  - t o — c r e - S t , eie’te ’ r i l I i l i s di ft -on s e l juenc es  ot ’ h i gh ,
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r
s e- i  I — d e f i n e d  W;I\’ c- S i i i  the ’ ce-co rd . The’ c c - c c  rd - lem igth w s isc usiusi l ly 7
m i m i u i t e s  , and wa s  d i v i d e d  b y the  si g n i f i c a n t  p e r i o d  to  o b t a i n  i l l  s - -ct i s - c i t e
C) f  t h i c ’ t o t  cii nu iitlie ’ r of  l s C i l ’ eS i i i  the i e c o r d .  ‘t h e- he - i gu t s , I ule -C I: ;u r -ed t m mu
c r e s t  t e l  p i-ecedi mig trough , of the  It i ghe s t  one-— t i n  i’d is’C lI’ d’S we Ic t h e - m i
lie u s -ti r ed sun el C i t e  u’ :Ige- sI t o g I vi- CI ii ~~~~~ f i can t  lea Ce- hc i  gh i t for t h e  i- c-cord .

1). Second BE lt t-Ie t h o d .  The second B hi l t  me thod  for  pen ant i  ink roe- l u

a i t s u i v s  i s , s le l opte e l  l i t  l 1 3 3  or  1 1th - i , wa s qu i  c k e r  tli l u i  t h e  I i  I s - i t ‘ s - t h u d .
‘l~h is pr oc’edlire r equi  re -el t h e  person p e r f o r m i n g  t ime-  ansi  i vs is t i c  -Se ’ i c - c t  a
1 — m n l n i m t e  s ample  from the  record wh i ch c o n ta i  ne - el  t he  h i ghe -s- : t and most
11111 f o rm  w s i  y e s- S C . Then , a w a v e - — pe l ’i od telli p l ate w s t S  u se -el  t o  est I i s - s i t  e- Cl
s igni  t ’i can t p ei- iod foi- th e- h i gh , uni form wslves . Pue ccurc l i  ng I i  the si g—
i l l  L i c a n t  p e r i od , the hei ght of til e fi rs t , second , or th i rd h i  gu est is’ave

In  t i le I —mine ite S amnp i e ls C i S  incas ureel and used as an e s t i m a t e  of the -  si  g—
n i l  I c ’ i ll  t w aye he i ;thit

c . C1iRC M e t h o d .  I n  l am iua ry  1965 , a tim i rd  pen t umid 111k i-ecu i d  s t n s l l v s i  S
( sOS adop ted at  CliRl . ‘l’hs is m e t h o d  used the full 7 — s - l i note’ is aye- record , is Ce-

f a i r l y  fas t , and w:ls  more d i s c r i m i n a t i n g  t h a n  the second BEB method. ~\
wave-period template te~ms used to e s t ima t e  tile p e r i o d  of the  h i gher and
mo re un i fo rm w a v e - s  i n  the record . The l eng th  of ti le record d i v i d e d  by
the si g n i f i c a n t  p e r i o d , gave sin e s t im a t e  of the t o t a l  number of waves in
the  record .  A s s u m i n g  t h a t  the  Ray l e i gh d i s t r i b u t i o n  app l i e d  for  hei gh t s -
of individual waves in a record (see U .S . Army , Co rps of Eng i n e e rs ,
Coastal Eng i mlec ning Research Center , 1975 , pp . 3—5 to 3 — 1  1) , the  rank , n ,
of the wave which would theoretics il l y have sm hei gh t  equa l  to the  s i g n i  I i —
cant hs eight , seas determined . The hei ght of tile nth hi ghi e - st w a v e -  i n  t i l e
record was  measured  and  Lsed as the e s t i m a t e  of si  g n i f i c s i n t  h e i g h t . Step -
b y — s t e p  i n s t reu c t i o n s  for  this a n a l y s  is me thod  sire g i v e - m s  in  Appenel i x B.

This thi rd analysis method is now used at  CI1R C when si gni fi cant \ C c Ve-

hei gh ts and per i ods mu st he es t ima ted fro tmi pen and ~nk records . H o w e v e r ,
the procedure is no l omlger c C l c r i e d  out routinel y ,

3. Com parison of Pen and I n k  Re cord Ana lys  is Methods .

Ilethlods used b y B [B —C E RC for  a n s u l v z i n g  11011 and i n k  wave  r e -cords  o f ten
g i v e  d i f f e m - en t  re-suits when  ap p l i e d  to the s ame wave r eco rd s .  These
me thod s, part] cu lanl v the  second B E B me thod  i s h i  ch r e q u i r e d  s e l e c t i on of
si 1—minut e sam p le , sire also fairl y subj ce-ti t’e ; the r e s u l t s  sIre ’  e iep emi e i en t
upon t h e  i n d i v i d u a l a n aly :  ing  the  record.  The CEO C m e t h o d  i s  more oh i c c —
t i v e , and is cons idlered to giv e- more reliable results .

S i n c e  r e s u l t s  of sill th i-ce pen and ink record  an s i l s-’s i s  m e thods : 1c c

i n c l u d e d  i n  t h i s  s t u d y ,  som e of t h e  o ld  B E l l  pen and ink records were
i-c-analyzed using the 1(111(1 m e t h o d ,  b i m u e a r  m ’ e i t I ’ e s s i o m i  e q t u a t  i o n s  ls e l’ e.-
c ot s -p i l l  eel , re I s i t i n g  r e s u l t s  f rom the ’ ( P I R C  usi et h ad to  the  ol ci sinai y --c- s
S ~ i1 Li  cant  h e i g h t  est im s u t e s  d e n  ved we me fc~U ml cl to  si t ’ ;- i’ s i p e  C I l l o l i l  PP
p e r c e n t  l~ se- r t h a n  he i g h t  est i m s i t e s  from t i le  131111 me thod . Si gn I f i  c s m n t
p e r i o d  eSt ifl ia te - -i ( se - re -  I- e C I s o n a I -  iv comparable to each other . \ci el i 1 1  0ICCII

eic’ t sii is ot’ t h i s  - ; i c t s -  si re I n  \p p e n d i  x A.
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h a  nt-is (11:) 71fl com uipsu re-di t h e - CIIRC mmi ethu el Is i tim other si ece- 1 ct cd methods
fo r  Cs t Lil i s i t  ii lg  S i  gil fi csimlt Is s u v e -  h e i ght  and pe ri oel froni pen s mn d m nk
records Clu e1 fo umu d cos’re lot ions above 1) 9 is i t i m  I s C I  ye’ l i e - i gh t es t i u i u s i t  es”
t’i-omn Cl m ii c ;t ltco d b : m s c s i  wu t he  ii I ghes t cres t  and the’ lowest I roug h , sis
recommended Ps - - ‘l uck c r  19o I) . Il si ri-is a is - ; o found hI  i ghi c u l  i’ i €’ l at i oils
be- t i s e - c u hi_’ i ghi I s~~; t 1 ~~~I t  s - S  tro lml t i m e  Cl:RC I l le thod send the ’ C i t - c -  i ’Cige  hei gu t
of time one— tim i rd h i  gh ’ies t wa ves i n  tile i- c -c o r d .

M et iu o ds  of  c s ; t i mmmcI ti n g w a v e  pe r iod  fr onm pen and ink records coIlSldCrCd

b y i l a r r i , s ( 1970 ) s e-r e  the  CERC method , the  average ’ p e r iod  l e t w e e - m i  upward
z e ro  c r o s s i n g s , t h e :tv e cape’ period h)d’t ise -e-Ii all wsives , and the ave m’age

~er~ od of the  or ue—th i  i rd h i  ghes t waves . C o r r e l a t i o n s  i u c - t ’, ise-en est  ima te s
f ro m t h e -  CERC method and the o the r  methods were  below 0.  5 except  for
e S t i I I l C t t C s  f rom the z e r o - c r o s s i n g  method which  gave -  c o r r e l a t i o n s  of
0.39 to 0.33.

V . \Nc\i,YS IS OF l J I r 1 I ’A l ,  l’, \ V i -  RE CORI)S

‘l’ echr i i cju es fos- r ecord ing  and a n a l y z i n g  di g i t a l  w s m v e -  da ta  in til e
las t 13 y e -au ’S h ive  improved  cOilsiderab 1>’ , and di g i t s m l  da t a  si i ~e nOW
a t tr a c t i v e  for s e v e r a l  reasons . Di gi t a l  d a t a  pe rmi t  d i r ec t  computer
analysis , providing objective’ , repea table estiimiat cs of si gm u i fi cant
he i ght  and pem - iod , and facilitate computation of sa v e -  v a r i a n c e  or energy
sp e c t r a  wh i ch provide  more i n f o r m at i o n  about the  wave field. S p e c t r a
are also use fu l  for s o l v i ng  some e n g i n e e r i n g  problems .

CERC has been recording di gital ic’slve- data s i u ~ce- l9 ( c 6 ; data  from each
gage :u’c recorded at time ra te  of four  po in t s  per second for  :m d u r a t i o n
of t) m uu in u te s  eve - i -v  1 or 2 hours . Tile s t a n d a r d  Cl ,IR C computer  anal ys i s
uses 4 , 096 cfa~~si p o i n t s - C  or 17 minu tes  and 4 seconds of da t a  fo r each gage
i-ecord processed ; one record is  processed every 6 hours  for each gage .
l im e  s tan e lam -d a n a l v s  is bI as been app l i ed  to most of the sm v ai lable accept-
SI P  Ic di gital d :it ,i .

P I e  Ii rs -t step i n  the CI:RC computer stncm lys is program is to edit the
b i g  I t s i l  m ’ e - c o r d  se l e c t e d  t s r  :m m i: m l y-s i s . hi di ting i-ocm t ii ie’s check foi- non—
numeric chs l r lct c - r s Oi 5m m 1omC m l0ll ~S spikes sunel j umps in the i-ecord , and

k us usu 1 ly  lil t erpo I s i t  s- sic rc’ss a few b ach or h i  gh lv qum as t i Oliai )  le da t a poi ilt S
b O I s e - y e ’  I ’ , I l i e - CII t si c 01s t  0 I l l  more- tim ~ ii f’i ‘Ce COF1Se’c - I t  ICC h a d  poi mi t 5 01’ if
more -  t h a n  2.5 p e rc e n t  of the dat si pal nts as--c had , the routines 1-eJ c-ct
the reco c-I SIS wissi it seb I c  t c i r  a n i  Is--s i s .

I f  i~~; - u ’e ’ c t u m s i is a~ cept e-ci . til e- d i s t  i - i b i u t  i o n  f t u n c t  ion  for tile accepted
i’i t si p u s  5’ t 5 ailei i i  - I ;  ~-- t f i t - c’ n o m e - s ; t  -i su re c u l f l h l l ; t t e d .  ‘i’he second siild
th I mc! momen t ‘ - m dc - check d’el I c c  a 1’ ;- lsOn :Ih Ie c u s s u p s i  i i  S e - I l  sga I ns t d’ iI ten a

- I  
s t e - u p  l i e - c l  Ill t I C  

~ 
‘0 ’

lI ter 1:;;’ c reei ib i I it y I a re-cord has bee-il verified . t il c program
app lies si dsi t a is 11111 0 15 to I i c ’ 11:1 t CI 110 11 1 1 of t he  fo rm

~~~~~~~~~ ~~l - COS~~~~~~~~ ) .
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w h e r e -  v ( t )  i s  t h e’ c i ; i t ; m p u i i m m t  s i t  t I T l e ’ , t , am id 1 is t h e -  m e - c o r d  I l - n p ’  II .

\;i~ I i ,‘O i  I Oil  I i  f si ch i t  C i  Is I i i e lots  i - c—S i i l  I s Ifl p m ’ - ate - r r e -so  lot 1 0mm f o r  I s e  u s —

q t i e - I l c \ ’  S i t e’ I r u m - u a t ’ the’ I ’ c ’cor d .  ‘i i i  i S  pc o e - c ’ c lli m - c - dl ecl ’c’ sm s - -e’s th e ’  t’Ci u i since’ ut

t h u  dsit ~m ~O t n t  - - , o mmci t h e ’ v:i ci s m i l e - c  0 r e’ ne rgy of t im e ’  I l l  g i m ssi l d ot . m  n i  l i s t  i-i

s- (t I , is c d t  S I C  ne -cl f I r  c --C t I CCII I rig s i gmi i f i  c lm l t  is a Ce  i I ~~ i p h i t  . h i i e  a e- of
dsut m us m nd cc i s s~ i s - ;  discuss e d t o It i i i g bi s i i i i , (; och l ’ i- e-y 

* 
smnd -h tik~-c ( l t ) u 7 j , U r i s  coc

(1~i72) , amid lh a i— r i s ; ( l tY’- i I .

— ‘i t t e r ctppl i c m t i o m i  at the dsmta imidow , t h e p I - c u p l is - ; c’ l ) l l l p d i t l ’ S  t tie - ‘ C i i i —

Liile ’C Spect m ’ u i t; , o f t e ’m i  c a l l e d 1  the -  c u e - i -pt - spect  m u  h e c a m i s - c ’  t i l e -  p o t  - i ; t  i smi
e u i e  I’ C\  in ti ’e’ Is : m \ ’ cI I eC c i  i d  i s  p i ’Op i) i ’t  i o n s m l  t o  t ime ’  ya m 5 1 1 1 c c -  o I the-  re - c-U m ’ - i
I b i s  c os C Ij u Ilt it jom l invol v e s assi gm s i iig a ps-t nt of the er i e -r ips  to  each of
1, 02-1 d i  f t ’s - r e m i t  f r e - q e u c ’ n c- i e ’ s .  Th e’ s p e - c t r u m m i  i s  cossiptItc’ d by a m e - t i u si ‘ s m - - e d
on the’ f i m i i t e  h5 oes i - i e r t s- - simi s fonmn techni que (Bing bs C ll s ; , (;od l i - c -c , :n ;J  ‘hukc’y ,
11107 ; ‘1 u s - k e n , 190” )  . To gsmimu s t a t i s t  i c a l  St at) i 1 i ty  and to re - c l u e - c  c -  r s  —

;secu is d i e t  ii i i , tile c u e ’ cgv :155 I gneel to se-ye rsm I success  I s - c ’  f i- e’dj l l e ’s m l  c i  (i’S

t sic cOiTtpeited spectrum is com b i mled to give an Clrrsly of em l e rgv e s s t  j s ’ ; t  C’s
fot- a series of f rec iu en c y  hands of equa l  si  dth ( u s em a l  lv  0 .0  0) 7  h c - r t  :1

In t h e  s t a m u c h u n d  CERC pro cedure- , spe -c t  r si arc - t i m e - n  norm u ia l I zeel by d i v  cl-
ing ti le’ c ’Ii e ’ m’g v assigned to each Panel by the t o t a l  s p e c s - a l  c -ne - mg-s u ,y e - r m
‘u pe’ c i f i e e l  r ange  of f i -e q im e n c i e s .  Tile range of f r e q e u e i t c i e -s wi l i e - i l  t s ;  t 1
e-l lc ’ m’u’\ ’ I’cf)I’c- eli t s is r e f e r r e d  to as the  ~~

, -“ y;  , ‘ss ~~
- , , - - , ‘ ; . l im e-

u lo r u t l s i  I I  z :it  s-O i l  i m i t e - m - v s i l  fo r  sum ’t ’sice  Is Cs- s- ’ e- cc-cords is us uall y 0.5)53 t~~ ’ 1 .0
he rtz fox- s t: l f I g C l p e - s , whic h corresponds to sa v e  periods of 1 to 3 i)
S ec O nd i s . \ O m ’ l H : l l i  zed sspcctra faci l i t C l t c ’  iliv e- sti gatiOm i of ’ Spe -c t l - - u l s hapes ;
examp 1 e-s c ol smpL l t e d  a t  CIS R C si re shi own in Fl u I c ’s~ S , 4 , Cold a

The spectm-:i 1 amis i I ys is of dsm t a fi ommi s em hiui crged J I  mess  t I r e — S e - u s I t  I 5 g C l p e s —
rc-q:I i r e- s  s o m e-  side ! i t i on sil c m l  cu I ~it ion s  - Time Js-~~ - s - s i~re gag e-  se - u s c-S a S i  ~ 1iO I
wh jels is at temmuatec i by the  wa ter ove r the g a g s -- . The sumo u nt  of : u t t c ’ f l h i a —
I ion iilcl ’ e-sus e - S w i t h  time frequemlcy of time sui’ face- ls’ Cls - ’e - S and t h s - -  dept  I of
siubmers i om i . To corl lpen -CC lt e  the  s p e c t r um  of a p r e s s u r e — p C l g e ’ i’c e O I ’ i t ’ ’ i
u t t e n u s it  5 0cm , the  vsi m ’ i C l u c e - as s igned  to each s p e c t r a l band is mc m l i  i p i  ic ’d
s ’s  a f~i e - t o m -  ( g r e s i t e n  t h a n  or equal to one) derived from lille-ar ls SO e

il s - OI ’y . The- conpens sited s p ect  r uin i s  t i l eu l  r e -n ormal  i 2 e - el

Commmpcm i s : t t  e~l p ressure - spe-ctrs i s i r e  gem l crC I l ly based on si more - r e - s t  n c ’ —
I I ye  s ; c ,,r’usl,l li z :it  Oil i n t e r v a l , w i t h  a lowes - h i gh — f i - e q u e n c v  c u t o f f  t hi s i m s -
sp e e ’ t  ra du r i v e - d f r o m  ~t ; i f f  gage re-cords. ‘rile selection of a h i gh—
frcq mien cy cutoff for c om p c - n s s tt e d  pres sure spe ctra hecomnes iilcl’e’Cisir ’m g l y
di f m i - - s i t  and cm-it ics i l ;ms lu Ci te- n d e p t h  o v e r  t ime -  gage i n c r e ;I s e s .

Til e S t  l l l d C l  I’d i ’ l i ;  spe c - t r i  I :i na I vs  i s  program is  oc e su s  i ons i  I lv modi f i  eel
f - - n  - sp e c i o i  ap p l I u - at  i o n s -, e . g .  , success lye data p o i n t s  oPt ‘t u n e d  in  l ab ) —
o rsr o r - s  -, - , \ s ) c - r i - - : -  r ; ~ msiv i c c’ -se -p si m smt ec l  hv  a smaller time i tem- s - - s i t  t h an
~‘ se i r - t i rd 1 , 25—sc’conei i m s - t e r s - : i l  11-S el l  for field clsl t sm . ‘i l o n ger  t ime-
h i t  c m v i I - 1 ; ’ - 0 d ata p o i n t - s  ~inc i  a l o m m g e  u e l tu i ’ s i t  I oil of t h e  r c - co i d  a re
r cl 1u i red fc c  r im su r ho r  re —s on a m i c e ’  s t u d i e s , ,
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‘ l i m e ’ St sind su rd ,m m u s u  l y s ~ i S p r Ogrw m i ii sm s Cm iso he -c’il 01)1)11 eel to  dot  si not
ac’qti i  u -ed iii time’ st am i dsi  u-el f o rms m t . • In  t h e s e - c C I S C ’ ’ - , t b ie ’ n - a m - s h im coil t no l:s

l I e ’ ui ’ - us ul lv _uto se - im t o  nu s m ke ’ t h e ’ s i u i s i l s - ’ s c - s S I ’ S  co m lI p sm i’:ih Ic ’  is ioss, u i  I c  to  time-
St i s i u m J  C u l l c l c ’ ,e -s . \u m i s t s i u m d s u rcl : m m i ; m l v s e - s  i u :m y c -  to t  h c c , e ’ n  i m u c l u d e d  m u  t h i s
St l Id ”

(om mip 1 e’t e’ spc-ct m’a a i- c’ cii f f i  cu l  t t o  interpret for mamiy ei’ig i 11cc’ ci ulg

m i l l  1 s - ca t ions ; s ig iul fics u iit Is’ C l V e  h e i gh t  sine! p e r i o d  p r o v i d e -  CI c o n v e m u i e - n t
m d  m’ s- ; u d m  lv  use- el I u i d u  c s i t  am -  of w C m y c ’  c’ o u m d i t  ions , mi l d  or conup i I i  ng S t C l —

t I ~t i c : m i  ‘ S d I I I l I I ICI i ’ i e ’S of s c s i  s tat e s , si re- e - smS ic - c to h a n d l e  t it an c o m p l e t e ,
b ;t  ccu:ip l e - .s- d e s c r i p t i o n s  of  tu C l vc ’  e’ondI  t i o m i s .

S i g i l i l i c s i i I t  w C m v e - h e i g h t  t ’e u r  sm d i g i t a l  t u : m v c ’  u- c-cord i s  ap lII’ oxll :iCm tel y

eaju m l  s - e u  t o i l s  tisi e -s tile - sts indsir el  d e v i a t i o n  of t i le  re -cord  (U .S . -‘\ I ’ l s ly ,
Co rps of  I , n s i n e - c - m - -- 

* 
) ‘o s i s t : m l  h s m m g i n e e - n i . i m g  R ese su rc l m Ce-uite ’ c , 1975 , p .  3 — U J  .

Fo r p re - - Cs l Ire  deco u-ds , t h u  s est  i m a t e  of s i  g u i  t ’i c an t  h m e i  gu t  must  be su i  t—
ii i  Iv  c o m umpe ’m i s s u t c ’d to  r et 1 re - s e - l i t  s i i c f : i c c ’  t s s m y e -  cond iti Oils , The m a g n i t u d e

o f I ic e c c u t i p e - t i s s i t e d  ss i gu l l Ii esslI l t he i gh i t  i s  qu i  s - c - sem i s  i t i  ve to the  Ii i gh —
f r l - u ) l l en c s -  c u t o f f  Cip ~) l  l e d  t e l  t ime -  spec t  mCI , e s p e c i a l  ly  fox -  dat a from
rc’ l s m t  1 vc ’ly  d e c u c  gslge” S or  fr o m n  i o c s m t i o m i s  w I t im con s i e l c ’r ah l e  h i g h — f r eq u e n c y

w m - c I l e  r i t e

‘it fI R) and o t h m e - i ’  o r g a n i  :sut i OilS , time - domi m s - sui t  WCIs-’e’ p e r i o d  fo r  si
d i g i t  11 c e -co rd  i s  d e f i n e d  ms t ime ’  p en  od : ms s o c i s i t e d  w i t h  the  fi-equen cy

11 t i m e -  m i d d l e ’  of  t h e -  s p e c t r a l  hand  w i t h  max i  in ns-n c ’ r me - rgy . Si ne -c the
sp- - ’ . t c a l  bsm ds i re  of e q u a l  f requency’  w i d t i l  , t i m e -  a m m a l v s i s  p i-os- ’ i de-s
11111 10 d S :u  i’ c~ ol  cit ion i i i  fne queml cy . i l o w ev er ’  , w C u ve ’ p e -r~ od i s  t ime  r ec i p roca l
of fr e e -u s - - s ic s - ’, and  the r e so l u t i o n  in pe r iod  i s  not  u n i f o r n u m . I f  the  d a t a
m i t - S ’ lil l :l C li ’ i :ed fuu r eqtuul resolution us - period , the-  e ’ne -rgy si s s i gned to  a

g i -  1 c’F 5111011 c C of  i l d h i v i d c u s l l  f requci lc ies  flits -s t is -c ’ C c ) mm ul ) u I l e - d  for  s h o r t
pe- m ’s  - l e i s  t im  i l l  fom’ long periods .

‘- s i l l y  .1 d i s c r e t e  sc’ s- of pc i - i  od s - - a lues  are pos s i b l e  w i t h  the -  s t a u m d a r d
el I  g i t , i l  a 1m~ 1 ly s  i s .  Wh en the d s m t s m  am -c s umm ani :ed in equ al is’jeitim p e r i o d
m t  e .~ r v a l s  , a g i s--eli p e r io d  i r i te  rval may be d i s t o r t e d  by one more or less
p e r i o d  v a l u e  t h a i -u is rep i - c ’s em i t s r t ive -  for  t h e ’ i n t e r v a l .  T h i s  e f f e c t  is
; S l r- ICII C I o n l y  f o r  a d j a c e n t  i u l t c ’r v a l s -’ e n c o m p s m s s i n g  few d i  s c r c - t c  pc ’r iod
v :I  lues  o r  f r e d j i l e m i c y  b a n d s ;  c’ . p .  , Ts uh l e  1 show’ s t h s m t  thc - 13— to 14—second
i s t - , u -  il comi ts i l ns no period values , and thsit time - 8— to  9 — s e c o n d  i n t c - r v a l
- ‘ l I l t , 1 1 5 1 .5 s - I s o p e r i o d  vii I l I e ’ s ;  w h i l e  both  t ime  7 — to 8— and t i le -  9— to 10—second
jut e -r vC u ls cOnt :ii mm o n l y  on e .  ‘Pius , a ra lsc-  Cof l cen t i ’ s l t i o i l  of per iod va l ues
cd l i i  d b e- e - x n s - e - c t  c c l  i n  t ime  8— t o  9—second  in t erv a l

lciie ’mi two wave t r a i n s  occur , the -  Il l- c-sent s y s t em of defin i n g  ti le si g-
n i f i c a n t  w C m vc ’  p e r i o d  emap im a s i :es th - longer pem -iod ‘ S C I V e’S.  In us ing  u n i —

m f c s , c i s u  p e r i o d  I n e - m n - m u s e - n t - , t i m e -  s h or t e r  pe i ’ iod  w o u l d  be favored .  The preseul t
s y s t e m  I sSiS adopted l l e c C m l l s e’ of  (a)  D i m ’ c c t m i e ’ss , (h )  an accura te  knowledge
o f was - - c- f’re - d iu e -ncy  is n o  dc import ant titan sin ;mecurate know - led ge of wave
pem iod in mans -’ h i m - C s - c t  i c s i l pro P lens , ari d (c)  l o n g e r  w’siv es si re more impor—

-
‘ t a u t t h m s t i m  ‘Silod t c- d w ; m y e - s  o f  s i m i l a r  il eig imt in  many app l i c a t i o n s . Complete

i n  forms - i t  ion  su h ou t  s i l l  Is m s - c - I rsi h i s  cs i m u  he oh t s i l  ned only from the full
-p ’ ’ - ’ t r u m .
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‘I’ ah l e  1, Wave p e r i o d  r e so lu t ion  ot ’ the  CE RC p ro cc-J n-e-
for  an s- i l  y : i ng di g i t a 1 w a s-’e records.

I c i ve - p e r i o d  i i l t e r v s t l  Numbe r  of f requency bands
(s )  in i n t e r v a l

1 to  ,, 47
,t te) 3 15
3t o 4 8
‘I t o S  4
S to  ~ 4
( to 7 2
7 t o 8 I
8 t a 9 2
9 to 10 1

10 to 11 1
11 to 12 0
12 to 13 1
13 to 1-1 0
14 to 15 1
lS to lô 0
1(, to  17 1
17 to 18
l8 to l 9  0
19 to 20 0
20 to d l  

- 
1

Anothem’  COi lS  i d e ra t i o n  in i n t e r p r e t i n g  w s m v e  period for the  band w i t h
I s t a x in i um cl l e igy  in the  spectrum arises from peculiarities of the wind-
wave ’  gel le ra t ion  process (B ur n e t t , 1972;  hl as selmann , et al .  , 1973) .
Non l i n e a r  t rans fe r of wave  ei~ergy between d i f f e rent f requencies  d u r i n g
Is Cive- geilel’at ion causes a net  ga u l of energy in tile low-frequency part
of time sp e c t r u m. ‘ h u e  energy t ram s- s fe c process a lso  fo cuses most of t ime
energy into an increasing ly narrow band  of frequencies.

Waves t r a v e l i ng  away from a genera t ion  area tend to segregate  accord-
l u g  to frequency as low - frequency wave s move fas te r  than  lli gh - f requency
waves . The low -frequency waves also attenuate more slowly - than the high-
f requency waves .

Thus , wave condi tions can arise where a train of low-frequency waves
provides  the niaximnum energy in any sing le spectral band; a trails- of
h ig b ler frequency’ waves conta ins  more tots-i l energy but  the energy is
spread oves-- several frequency bands . In such conditions , the standard
ana lys i s  w o u l d  report the  per iod of t h e  low - frequency ls’O V ( i S .

- ‘  
V I .  COMPARIS ON (IF RESULTS FRO M SIMULTAN E OUS

D I G I T A L  ,-\ND PEN AND I N K  RECORDS

1. Imitroduct i on.

BL B-C I iR C accumula ted  a large volume of si g n i f i c an t  tuav e  hei gh t s  and
per iods  o b t a i n e d  from pen and ink records . CERC is is-ow in the process
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of accumulating and analy:ing a conside r -able n umber  of di gita l w ave -
records . Both of these  data  f i l e s  represent  a l a rge  i ni vest Is l e- l i t c t

moxie-v afiei e f fo nt , stu d p r o v i d e  vs -mi  us-mb le documents - I t  iou of W C l  ye’ ~s si t u u s l u l y
U . S .  coas ta l  locat i ons .

In  us i rig s I gn i f i  cant  he i gl m t s  and pe n ods fr omi s bo th  pen s - t ime!  i mik amid
di g i t a l  recor d s i n  t i m i s  s tud y ,  t u e  d e n i v s m t i o n  is  som e-I  i s - I c - - - i g n o r e - i ;
h owever , t h i s  app i-os -mch cams - be mis le - smcl i ng. Pen and i mi k record smsisi l v n e - s
can depend on time method use-cl to obtain them . l i i  thu dat a m’ eco r dej  and
a n a l y z e d  by - two t o t a l l y  d i f f e i - e - m s - t  p rocedures , d i s c n e p s - i m s - c i c - s  in  t he
analyses are eu-en mo re likel y.

Eng ineers s-u -c more fsun i l i s i i ’  ts’ I  t im Is-en s - m d  i n k  records b e c a i s - s - c- t l c -ne -
i- e-cords have been available longer t i -m a n  d ig i t a l  records . hoes th e-
eng inee r  flee -cl t o  ms- ike ’ spe -c i s - Il s - i l  lows - m e-es w h e n  us ing  h e -i gimtsss amid u i - r i  u c , 1- s

d e r i v e d  froni di g i ta l  recoi-ds ? This qcs-estion is best stm isw er e cl iuy the
f o l l o w i n g  s p e c i f i c  q u e s t i o ns :

( 1) flow do i n d i v i d u a l  s i g i s - i f i c a n t  hei gh s-t and period e s t i m ates f rom
pen and ink records compare w i t h  t h m o s e  from di g i t a l  records t a k e n  at
about the same t i m e ’?

(2) Ilow do s t a t i s t i c s  su uchm as mean and s t anda rd  d e v i a t i o n  of the
dis tribution functions compare ?

(3) flow do the distribution functions compare ’?

These questions are discussed in this section ; conclusions SIre
briefly summarized at the end of the section .

2 . Descri ption of Data Sample.

To i n v e s t i gate  t ime  compat i b i l i t y  of si gn i f i cant w ave he i gimts s-mild
p e r i o ds  from di g i t a l  and is-en and ink records , an 8 -mon ths -  s a m p l e  of l l c l t l c
types of data , taken  be tween  September  197 1 and A p r i l  1972 , h as be ers-
a n a l y z e d .  Time di gital data (d i scussed  in  S e c t i o n  \ )  lu cre 1 ,02-1—second
records taken four time s daily fromui gages at six ,\t l amltic coast and two
g u l f  coas t b e-at  ions ; 7-minute pen~ s-s-nd ink re-con’ds we’re also t aken  four
times dail y fnoiui the same locati ous-s , cu e - is -  record beg i n n i n g  i s i t i i i m s -  30
minu tes of a di gi tal record . Pen and ink records we’re  t b - u i  s - m n C l l y c e - e I  b y
the CERC method (Sect i on I V , 2 ) .

3. Comparison of Results.

a. I n d i s - - i d t u a l  E s t i m a t e s .

(1) Si g n i f i c a n t  I le i gh t .  Si g nificsunt h e i g h t e -5t i l l i CI t s - s  f rom di g i —
• tal amid pen and ink recou’cls ta ke -m i sit s in ‘it  l s u m m t  i c c o s i st  gsm ge  l o c i l t  i on

(Savannah Ii  ght ‘i ’ ols’ e’ m’ , (;e-org i s- i) I r e  c ( ) I 5 l ~~C I l ’ e l i  i n s -  ‘ l ab h e  2
• The t au l e - i s

si joint dis t n i i u i t  l ois- of  t i m e  r a t i o  of pen aul d ink height esi sss ~~t s -  tO
di g i t a l  i l c i g ht  e s t i m s m t e  as a f u n d  i o n  o f ’ di g i t s u l i l c ’ i g h i t  c s t  m a t e - .
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O s - c m  i m : m l f  o f ’ time p e u m  i m m d  i umk e s t  i u s i s l t c - ss- m u m  ‘ j i b  I c ’  2 s - m ni ,’ is I I } i i m i  -

h ) c - m c e m i t  of t i m e -  c d l r r e - : C p o l m e h m m i g  e h i g i  t s - i l  e-~~t i l : s a l  c 5 ) ;  l o w e - c e - I’ , 1 I ci-, i m e - i ; l I t
rs m t ios s-mi -c s i i i ’ - - t s m u i t ’ i s - m i  I s -  d l i  l i e - : - : . t  f r o iu i  u n m j  t v  . O e  c e - mu  o f  t ic- l ) Wi s - m u d
i u mk c’s’ t i imm s-ut es d l i  f fe- r 1 1 1 1 5 5 5  t h e  dig it s - il e S t  m Inute: ’ ily I l l um e t i l C I u l  - I i )  h I c r e - e u i~
li me - t ul le s h o w - - a dle -crc- ,l - C e mu m pe’ m ’c c - m m t m c - ’ im - i C i l l i  H I s -  of pe - mm a m i d  i n k  es t  i —

mui at e s l o x ’  hi i gh me- i’ i s s i  cc’ c O l i d i  i I tons , i m i i i  cut ng t h i s - i t  t h e ’ d i  sp e- r -  i dii ) b e t  i-. c c -m m

cs-i t m ate-s se-I b~- slbso lute i’s - i t h i e - r th is - ms - i S s - ms - c - he - i glm t d c ’ p e - m m d e n t  -

lab Ic 2 ShIdl is 5 mb c o u m s i s t e n i , tend l d - u i d -v (‘or p e u i  a m i d  u s - k  l i e  i gh i t  cst i —

mates to t’al 1 above ’ ox - be ’ l ois d i g i t s i  1 est  i mmiat C:: ; t i m e -  s-i v c- rage p c -mm , c m s - d  u s - k
lie igimt c’s tins-it e~ w as-i OS p cI -ce -n t  of thme -  a s - - c m’sm ge -  d li g i t  s- i l  he i gh t  en I I mat te -- .
Tim is di f f e- i’cncc  i n  s- ly e  m’ sm gd ’s amoun t s  to ommi )- 0.03 foot

C o m p a r m s o u m s  of i m e i  gh t  c-st i mates frommi s e - c e - m i  o t h e r  osige b e -at  i omis b c -s - id
to the fob lowi i-mg s iumu lar cone-lw; iou -ms : (a) About  i s - s - i l f of  t l i e  di gi t c s i u s , l
pen and ius-k esti m ate-s agree wit hi i ms - :10 pe -rcen it , (b) 4 out of 100 c ’sti  —

s- is - it e-sn can di (‘fe- i- b y 40 Pc- r e - c -n t  or more- , s-md (c) pe rce-ntagc- va ri sib iii ty
of est i s - l a t e - s  de- d i ’c s-tse - s  w i tis- increasing w s- iv e - he i gu t

Corre 1 at iou -ms between estimates in the f u l l  8— mu m o ni th  data  samp le
(T smb le 3) silso indicate - ths -s-it, in geus-ex-al , i m s - d i v i d u a l si gni  f i  cant  h e i gh t
e s t i m a t e s  compare - favorab ly  ~between 0 . 9 3  a mmd 0.96 for ecc uv locs,tion )
Co m ’r c l a t i o n s  betw een di gi t a l  and pen s-mus -d ink hei ght estiu sisi tes obtained
by h arris (1970) , u sing  the  same methods fo r  tI- ,’ o l-mnonth el s-m t a samples
from , \ t l a m s - t i  c C i t y ,  New Jersey , a lso  fall witim irm ti -m is r a ng e .

For h i gim wave cond i t i ons  at some loca t ioms - s , t i -me pen and i nk  h e i gh t
e s t i m m u a t e s  teu s-d to be re l at i vely  h i gh ;  e . g . ,  lcr ’i gl s - t s v i i l e  Beach , .\ortb
Ca ro l i na  (Table -1) .  This tendency  der ives  fronm the n o n 1 i u s -e~i r  w a v e -
shapes c h a r a c t e r i s t i c  of hi gh , long waves in sh a l l o w  w s i t e -r  (see Fi g. 10) . 

S

In t ime ana lysis  of ti -me pen and ink  record i n Fi gure 10 , im mel i s - - i dua l i- ’ sm vc-
hei gh t s  we r e  mneas i,zred as time difference betmec emi c rc-st and preceding
t ro ug h e l e v a t i o n s . The wave Is-ei ght estimate - from ti -me correspondims-g
di g i t s - m i  record is b s - lse d l  oms - t i - me t o ta l  p o t e n ti a l  enel-gy u s -  t i - me i-ecoi ’d .
For a recox-d with s im s - u -p crests and fl at troughs , tIme energy m m  each
wave is cons ideral i ly less than  t ha t  in s-i s ius-usoidal wave cf the ’ s s - mmume
he i g i mt  (Fi g. 11) . The pe r -m and ink  h e i  gls-t est i mate is  ove r 2 feet
hi gh e r  t h sm u s -  t i -me di g i t a l  e s t i m a t e  for  ths - e record shown  in h i  gc iu ’c ’ 10.

Pen and ink  h e i ght  e s t i m a t e s  are based on 7 - m i n u t e re -cords ; di g i t s - i l
e s t i n s -m a t e s  are based on records n e a r ly  2 . 5  t i m e s  s- is l o s -m g .  S i m s - c c  h i gh
waves somet imes  occur  i n  groups (R ye , 1974) , b -m e i g h t  es t  i in Cit e - s f rom t h e -
simor ter 7-minute mecords can be unrep x-ese :’~~s- i t iv c-  ly h i  gim or low dime to
poor s t a t i s t i c a l  sampling.

5\ lthough hei gh t es t im ates de ri ved fromm m pen s- in ch i n k  i-eco s--ds of h i gh
long waves in s h a l l o w  w a t e x -  tend to  be e x c e s s i v e , thd- r evc- m ’ s c -  wo ui l el be
true fo x- pure ly s i n u s o i d a l  waves of un i fo rm h e i gh t .  i d e - a n n , t h i s  r cn
aus -d ink  i m e i  gi mt  e s t i m a t e  w o u l d  be the he i  gh t  of t ime  w s - mv e - s . P ie  el i g i  t z m l
estimate would be four t i m e s  t ime  s t anda rd  e I e - v i s - m t  ion ox - I .  114 t i m c s ‘ C S

i n d i v i d u a l  wav e -  ~m e i gh t .  Thus , time pen a nd  ink esl i : i : i I  e- would be 3(1
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I’Cd’ lC t less  t h i s - i n  l~ ’ d i  i t s - m  1 C i t  l msi: ~I e for  :i p~~~’~’ ly s i m uim so I c i s t  I w us- c ’ -
in p 1 1 5 ) )  l e d ’ , w i me-m i wave - coiid it o u t s i m id i c i t  ~

- m c I  ‘ t i v e t  , umu i I o i - m u i  l i e  i gim I
st ud :m gs c i - u,\i - i t  ely si s i i i ’ ~,i i 1 5 1 1  i~ s l s - e  l c ~ rmuus , t h e  ~h i  g i  1 s t 1 i i  giF t CS I i l l i C i t  (F ‘as
Ii~- hi 1 ghi cr t l t  s in t h u c - p e’ml s i u u d  i tmk enS S i Is i s - I  te  ( b - i  g - 2 )  —

l i d  i s l~ ,IVe - co n d i  t l ulls sl m ’ e’ iu e- :ir ls - - cs - ilium , the ’ I ’ e- e- lC i ’ de i h  i- ,- s t v - hi d - i g imt -: I ’:tI
Is i t ’ !: j i m  s-I Vs- F s u l i s i l l  me - i j i t  range . ‘[lie w’ s t v s’ss b i a c e -  SI  l0 - l I ’ l y  un i  t’o I - :: F lie - - i gi s t
str~ I tlme i_ i si I s F ) l e is - ‘ I t  - CI fllOIC 110511 ’ iv s i m i l l - i )  I 4 _ i l  I is i mi tI10 sl isip e- et I ’ i s - i  gl i
Is’ s- I V- , ’ : i i i  si t s-m i low i~a t - I ( l~ i g  - 11 1 ) - ‘l ime m c i  t o  m e  , fu r  Ve ry l ois Is’ s - m s - c ’  co nd i —

t~ Ois-5 , s - l i e  peu s- s-tile1 i m m k  h e i gh t  c’s)  m a t e tends t i c  I c e  IO\s r ’ I ’  t h i s - i n  t h e  d i g i-
t s - i l  es-~ t Il Ci: ilc ,see t a b l e - s  s - m d  - I )  -

Psi s-b t i e  cli gi  t t l  s-en d the  p ci)  and i ulk re -co I ’d) :111 1 l y’s i s m e thods  list  ye’
15- 5 ) 1 1  i i  s - m n t i e s  imì cle -si l ‘c m m g  is i t h m i’s-co rds  of 1 Olt 1, _ Cl  cc co n d i t  i ons - lice di gi  —

ts-tl si is - i lvs j s is ~Ie-i ignecl s-ti re-jest spe c’ t m - s - t l  csi l , ul stt ions wlmeu i th~- s i gil l-
f i c s - t i s t  he j ,ii t es timutate is less thts -mn 0 - -) foot .  l i ic -  convent ‘i - rn fo I’ ‘F e l l

and in k  s- c or d  -a l m a  l s - s is is to repor t  ‘‘ ca l  in e ’~ i f  w : I v c -s - -  u ’e be-t i s  e - d’ u l  0 . 3
s -mul d 1 foot m i  g im , s- m d  I ’d r s umnu u iari : sm t  i o m i  t s i  ass  i ~~Il Ct S i  gni I I  cam s- I h e l  gli
Cs t im u i a t e  o f  0. 7 foot . I f is s- i ces  ir e  l e s s  t h i s t u x  (1 .5 foot I i i  gil  , the  lien
and j , m s-k s - mm m s - ml vs i s  r epor t s  ‘‘ca l m’’ w h i c h  i s  couu s- ’ccJ as a s i  gms- i fi c s - t n t  l i e - i  girt
C S t i s C l : i i s -  Ot  s-I . ‘h’hese p e c u l i s t r a t i e s  are gem iera ll y unimportan t except fu r
r e-co rds f -oun a I’s~is locat i o n s  is- l i e - re CC I1IIIS six-c i e iu t  ly e  I s  commo n -

( 2 )  ii sis - ’ ,- h er i o d .  I c C I v e  p e r i o d  est 1 ms-ma t e’s t’m’ o m um d i g s -  I s-el amid pen
and i u k  recOrd - taken It  g s t v s t r u u i s t l i  Li gh i t l o w e r  - Ce o r g i a  , st inS comp i m ’e-d ill
t ab le  3. l ie  t a b l e  g ives  t ime j o i n t  d i s t r i l - i t  ion of di g i ts - i l p e i - iod
est iusu sm t e vex’ su s pen and ink l’ F5) r iod est  i i ’ l at e  tile das h l i n e  i m l dj c s l t e s
s - lie p o i n ts  s- i t  wh i cls- di gital ais-d pen s--e nd i n k  est s a t e s  C i g m e e

~Iost p e m ~i od e s t i u n a t s - ,- s-ire ic 1 ths-in 1 second of est cli othmer , which is
reasonab le  agreement cons i eler~ ng the Ci( l~~i’slX l s ite F : F 0 - t I I F ; - i  of determining
is’ s - l y e -  p en  s— cl  f r o m  pen s-md ink u -e - cor d s  , I n  sos :ie records , t i se ’ p eriod
e S t i I :I a t t e : C  d i f f e r c o n s i d e r s - tb  I s - .  The geuie i’al s-ig i ’e - emel lt  sin ai t he  occasions-Il
large sl , 1 f f e rcnces  between es t i s : i : i t e s  in ‘I’abl e 5 are ty s ’ s  c a l  o f the record ’s
frou n s even  o t h e r  gage l o c : i t i o ns

Corre lations between individual period est isn s-tt es fox’ I C C  f u l l  5— u ll omi t: :

data  samp l e  sire l o w e r  thi s-en those for hei ght s (Tab Ic 3) . x e - c- p t  for  time
gage in Chesapeake P i ty  , correl i t i ons range betis ecus - 0 .61 is - i d 0 . 70 . Con-
p: ir :IIF le corre l at ions  ic c-re foum s- d b y l i s -mr r i  s ( 1 9 7 ) ) )  for tis ’ o l— iuois -th dats -m
s ample -s f rom t l i  c .- \ t I  ali t ic City gage .

In s o - c e c i l  records , t i u e per iod e s t i m a t e s  is’el’C quite different. .\

pen - isn ,1 ink i ’e-cord i where  the  p e r i o d  est i s ia tes  di f f e r  b 10 seconds i s
sC l i F I i s ’ I i  i n  Fi gure -  13 . l :tch p e r i o d  in tI c- hi g sui ’ i’ sippesurs s - l i  be s -m ss so e si stt od

w i t !  ; i  dii ’ li- l e n t  wave t i - s - t i n .  In th i , s s i t  ua t ion  t h e  t r a i , m m s i s-ave cdi mn —
parable icsive is-ei gilt  5) , and st techini cismu l looking s-it the lie-mi s-m s-m d ink iecOI -d
us cual ly s - - r I  s-. th is - -  p e r i o d  of t u e s l s - i - s’ter w s t s - a - s  - The s hs - o s -~ ls - n g I ! ~ c t ’

p i n  m d  ink re- -ou -ds-i s-i lso limits a tec hmu l i cis -mml front i, e i e ms - t i fy ’im ig s-I l o n g —
pe r io d  ps - i t t  -~- u - s - s  i n  s - Is  - ic smv c ’ s when  b o t h  s h i o i - t — p e r i o d  e u i c , - r g  s - m u  l o n g —
period ene rgy- s - t i - , ’ presem i t -
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: \umoth ie ’ m- pen amid i m u k i e - c o m d  (i s - i g . 1-1 1 Slii)is’S s - i i c s-m V i ’  ~ C’ l’s - od e n  t i n s - i t  c
I )  f 6 secoumcl s s-m u xei a correspomlel i is-g eli g i l  C t  1 CS I I l l s - i t t -  i f  - I - 5 su c o m u d s  . A psi in
ti x e p re scue - c of seve’rs-i I ic sms - ’ c ’  t x-si i m I s  s-mpp c’ s-mrs I i  lie - i- es p r i u i s  i i i  Ic- I or  t i t e
d i s c r e p s - m u l e - v.

‘th e x c’ fo i-c , niucim ia f the sc’s - m t  te r in  Tab l e’ S can is-c st t I r i b  u t ed  to  t i i e
l i r e ’s em s-ce of mu i t  i p 1 e t~ sm s-’ e~ t i_ st i l l s .

I) — ~‘iiis imls s mmi e i St smnda rd Dcv is - it i outs.

(1) Si gn i ficant h e i gh t. Si gni fi cailt i m e i g h t t  estimates for time
I :  i l l  ~la t  a s sim p le  fromu t c i  giu t  b e-at i o s -ms s - i r e  summi ma i - i :c’d i n  ‘l ab le 6_ b ’ xcept

fc~ r Cs t I i s - s I t  s -n  front Cim e’s ape -s - ike Bay B r i d g e — T u n n e l  , V i  rg i ms - is - i , s - m d N sip  1 es
i l e r i d a , mnes m u u du it s - t i and pem s- s-md ims -k estims -ites of si gni ficsint hei ght
smg r s -e ’ ic i t i m  in  10 pc - i - ce -m i t  - For four of the se - s- - c-m i locs it l ois-s , tim e me - s -mn
s - s t  i usl sitc s ag r e e -  s - cs -  t im j u t  -I perce mmt or about 0. 1 foot.

Pen s i n a i  i us -k h e i g h t  e s t i m a t e s  au -c l a rger  than  di g i t s - m i e s t i m a t e s  for
da ta fromu t \ s t - s  l i e - s - m d  and IVr i g is-ts vi l ie  Bead s- , North C s- m ro l m a  (Tab 1 e 6)
Except for  S s - m s - ’ s t u s - n a lm L ig ht , Ceorg is -e, i n  s i g n i f i c a n t ly deeper  w s i t e - r , these
b e - s - m t  lois -s a l s o  have  the -  h i ghes t  me-s-il l w s i v e  cond i t i ons . Thu s, the ten—
dency  fo r  is- i g h e r  pen ami d ium k est iumiates is b e l i e v e - i l  due to the  n o n l i n e s - m r
i s , i V e -  sh i s i p e’s o f t e n  ex i s - i b i t e d  b y iligh teas --es in s ha l l o w  wa ter as d i scu sse d
earl iei’ i uu Se ct ion V I , 3,s-m .

~s1c’ami pe u s- amid i m’ mk h e i gh t  e s t i m a t e s  f rom Cl s-e sap c s -t ke Os -ty Bi id ge—Tun ne l
s-m oe! N a p l e s  s-ire lower tis-aus - mean di g its -mi estimates (Table 6). T1s-e d i f f e r —
ences are r e l ated pr im ari l y to the f requen t  occurrence of r e la t i  v e l y
ca lm was - -c c o n d i t i o n s  at both loca t io m s- s . Fom i n d i v i d u a l  pen aus- d ink
he ig imt e s t i m a t e s  wh i c h  are less tims m n 1 foot , th e  e s t i m a t e  i s  usual l y
less than the di g ital esti m ate as discussed es m m i ier in Section IV , 3,:i .
The e f fec t is seen on mean si gnific smms -t is-ei ght at a l o c a t i o n  w i t h  fre-
quent very low wave cond i t ions . [b ide -n  Besmch , Nor th  C a r o l i n a , and
Des t i n , F lo r ida , selso hs tve low mean he i gh i t s , but  se ldom expe r i ence
calm c o n d i t i o n s .

The eng ineer  is often interested in month i s-- or seasonal t~’av e - coms-di-
tions at a locatioms - . Since tis-e re lations ls- i p betweem s- moms - t i s - lv mes -m n di g i t s - i l
and ~Cfl and ink  he i ght  e s t ima tes  is more v ar i a b l e  tis - an me-all e s t i m s i t e s
based on a da ta  sample  of s e -y e - i -s - u moms -th is , tis-e m a x i m u m  observed d i f f e r e n c e
in mont im Is - - mean h e - i  gu t  est im s-m tes ho r each loca t i  (in is u s - c  1 uele-’d I em Tab le (c  -
M o nt  of t i m e  m a x i m u m  d i f f e r e n c e s  are less  t l is - ir i  20 percent.

Anotimer useful statistic of til e’ distribution fiunct ioms - is tb s-c st,sin—
dard d e v i s x t  i on of s i gn i  f i  e s - l i l t  b -i e ig l x t s  . I t  i s  the most  i m u l p o r t s - m n t  p s - m r s - m u t t —
e t e r  i l l  a s i m p l e  e x p o n e u l t i a l  model  of t h u  c u n a u l s i t i v e  d i s t r i b u t i o n
fu n l : t  ion  (Tho m pson s- m is-el u s - m n - i s  1972 ;  hi s - i r r i s  197db ; U .S . A t’ s - is - ’, Corps of ’
Eng i m u  cc rs , f u s - i s  t s - i l  l ing i nec n i  m ig Re - - se - s - i  rch Cent  eu ’ , 1975 , p. - 1 — 3 3  I

‘his -c ~ t s - m n d s - m r e l  d c s - i  :u t i ous - of di g i t  su 1 s i gus- i Li cant  l i e - i  gh t cml I u - i s - m t  c’ SC ni le !

l b s  p em ’s- s’ u lt :mgs - ’ d i  I’I ’u I’e - - u ice ( i c ’t t s d ’ c ’ m i s t s m m i e l s m rei eie ’ v i a t i  os-i s of t h u e  d i g its - i l
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s - m u d pc-I l  s - mm md i ms - k is - c- i  ~h u t  c s t i i : i s - i t e - s  for  es - ic-u l u u c s - i t i o m i  si re’ i i s - c l u d c - d  i n  Tab ic
6_ St s-mmm d am’d des - i s -mt o s -IS 01 t i m e -  pen and umk cs - st i ms - i t  c’~ mu - c- b e t w e - m i  9 am id
-~ -~ J e  r c e -uu t  ~ cc s i t  c’r i i i  c-s - c ’  rv es t i I l ls - mt s- -

St s m s - iWmrd d e s - ’isu t io j i s of peum and i m i k  h u e - i  gh m t  e s l  i uu i s itc ’ s-; s - mm - c’ h m i gbm b c ’c smu s— c
each s - s t  i I 5 i 5 I t e  i s  based on ous-ly s-i is- ’us o f  t i me -  i i i  g i m s - - r s ; u v c ’ s~ i n  s - i 7—mu d f lu te
i c - c u r d ; each d m ~~i t  s - mi e - s t  i m m i s - I t e -  is b s -m s e d  ous - s-i f u l l 1 , uJ d 4 — s s - ’ c o m s - d  record .
‘l bs-us , t h i s - -  pc~ amid i n k  s - - s t i l l s - s i t e - s  w o u l d  he -  e x p e c t e d  to sh ow imio re- sc s - i t t e ’ m ’ ,
s - m d  a l so  tIs- c t e - u m d e - m m c y  for  pen and i n k  e s t i  m a t e s  to be r e - l a t  i s - - e ly  h m i gii
fin- h i gh i~ s - I C e’S i u m  s im s - e l  low wa t e r  ic-ads to l s m r g e - m ’  s t a n d a r d  dcv i  s - mt  i om i s of ’
s - I s - c  e s t i u u u s u t e - : ; -

(d I u c s i  vs- Period. i’.’ s- is - ’s-- p~-~
-
~ od s--s t  i isis - ut s--s for s i l l  s- - i gis- t b eat ious - s

u- c’ s u uui mu i s - m ri s- s-ed i n  Tab Ic 7 each locsi t ion , t i m e  me-s -mis- pen s - ims - d ius - k c-st i —

ms -mate - is h ells s--c t hi s - m i s - time ’ me - s -mum di g i tsil c-st m i s - s I t s - - ; h i o w e - s - - e  I , t ime di fi’c-u ’i- n cc- s
sire su s - is - uI 1, about o n e — i s - s - m i  f s-i se - cous -d or less  -

1)i f f e  m ’ eu s - c c s  b e - s - w e e - m i  obses--ve-d mous -tis- lv m e - sims - p er iod  est imates  s-i rs--
gre - a t e ’ s-- , a l t h o u g h the  u s - ems - s -m ud i n k  e s t i m a t e s  s-is - -c never  unore t h u a u s -  I second
om - 13 p c I - c e - m i t  l e ss  t b s - s- mm s - t u e  d i  g u  t s m l e-s t i s - i s - i t e ’s - This t ea s- de s- s - cr for  pen
and u s - k  per iod  es t im us - a t e s  to he l ower  th i s - m i s -  di g i t s - u i  e s t i m a t e s  was d i scussed
p i-ce to  us lv -

The st ams - da rd  ~le v i  s - u t i o n  of w a v e  p e r i o d  es t  i un ates s - mt c a d s -  l o c a t i o n
(‘I ’s - ul Ic 7) is be t w e e m m  6 s - m d  40 pe T-cent sm n s m l i cr  fom ~ CIl siui d u s - k  cs t I nu s - u te - s
s-ham s- fo r’ di g i t s - i l e s t i m a t e s .

c.  L ) i s t r i b u t i o m s -  F u u s - c, s t ioms - s  - S i m s - c e  mans - ’ e - m l g i f l e e i - i u s -g s -mpp l  i e s u t  i ou ts - -  of
w av e  ds - m ts u  r e i j u i  re- a cii s t r i b u t i  on f u n c t i o n  g i s- i n g  th e -  f r e q u e n c y  of occu s-- —
re-ms -cc of is - c i  gu t  or pe r iod  e s t ima te s  in spec i L i e d  i u s - t e’ r v s m l s , s-i c ompar i son
of d i s t r i b u t i o n  f u u s - c t i o n s  fro m di g i t a l  aus- d p en s - m u d i n k  c-st s - s i t e s  is
w s - m r r a n t e - d .

I i  s t m ’ ib u t  i on fun ct ion s of si g m i i f i  caus - t h e i ght  e s t l i s i s m t c - - s  f o r  two boca—
t i o u m s  a u-c plotted in Fi gure 15. ‘h I s - c f i gure sis -oms -s t h i s - i t  t i m e  pen amid im i k
ana lys  is g i v e - s  more h e - i  ght  e s t imates  in the hi  ~ih i e s t  i n t e i ’ v s - i i s  of the -
d i s t r i b u t i o n  f u n c t i o n , as expected front p r e v i o u s  d i s c u s s i o n  of h i ghs-
w as - - e s  in  s h a l l o w  i c s - m t c r  (a chs -m r s - i c t e r i s t i c  w ’ b i i c h i  is ps - m s - - t i c o l a r l y n o t i c e —
a b l e  for  lV ri  gh t s - s s-’ i l i e  Beach in Fi g.  15 ,b)  -

‘h is-c pen and irs - k  au s - a i y s i s  a l so  g ive -s  an e x c e s s i v e  umumn l ) es - -  of is -ei gh t s
i n  the  lou ~~s - t  i m i t e - r v a l of tis -e d i s t r i b u t i o u s -  f u n c t i o m s - . s - i s - i s  c h i s i r a c t e m ’ -
i s t i c  cs - in  be s- i t t  r i b u t e d  to t u e  i m s - s t r u e s t i  ous -s for t i m e -  i e- cord  s - i u i s u  J y s i s

w im m c l i  s t s-it e th u  sit i-eco rds w i ths - s - i l l  w a v e - s  I owc- r tis - a us -  1 foot is - c r e p o r t e d
Si: -  ‘‘ ca l m  ‘ ‘  o r  ‘‘ cs - m i s - i ’ . S ince  t h i s  procedure i s  s i m p l e r  t hs - s - mus - t h i s - m t  fom-
re -co i’d - -; w i t  Ii was - -es h i  gi s - e u  t h a n  1 foot , t h u e  am s - s - u l y  :er t e ’u id ~ t u  fac i  l i t a tc
th e job  b y re-p ortiu i b ms -mi -gina] Cs -is e’s s-ms ‘‘ c a l m  + ‘‘ .

‘l’he sit im s - m tiou s - is reve-i-sed for wave’ pc-n od est use -ite ’s . I f i g i t a l  p e r i o d
est  j n , m t  s--s ,m i- c- mo r e -  commom i t h a n  pen ari d im i k  e s t i m a t e s  s-it is -otis - t h e -  is- i gis-
and low ends of th i s-- d i s t r i b u t i o n  func t  ion  ( b  i g. 16 ) .  D i s c o n t i u l u i t i e - s
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in  t h e  d 1st ri but i out fu um , C i o mis  fo  u’ d i g i t  al s-’s I. i C s - i t  c - s  s m i’ c - cl u e- t o  t h e  1 -~~~
Fs-’so I Ut u o u i  of  t i m c  d i g i t  ii s iiis i l  u” IS Ie ~i r lon g is I V -  p’~

’ i m  Dcl; ( s e~~ bs- ’ u t  c c i I  \‘ j -

IhiC t e - n d e u i e -; - of pe u m am m d I ni. p ’, ri Dci s-- t i m n mt cs t o  he- shorter I i i
di g i t  I es t  i mumate ’ s  as cli sc’usse d c - s i i l i u m ’ i us - s - u I  5 : us t I u s - mm ( \  I , 3 , : i ,  • Hic
Sc a i ’ ci t \  o f  P~~s- , t u i , l  u s - k  e s t i m u n i t e - - ; a t  t i s - s - -  u t h m e r  end  of  t im e d i s t n i b e i t  ion
fuus -ctio um is p a m - t i mi lu ’ clUe t o l i i - - s u b j e c t i v i t y  of th i s - -  a n a l y s i s .  S i n c e

us-mu l t i p l e  ‘c :iVe  t i - a i m s - s sir s - -  comu m m o m s -  , a tc- cbmmi i s-’i sin a n a l v z i  n g  pe ms -  s i nd  i n k
r ecom-J~; o f t  ems - is - as severa l  a l l  u r i s -at  i u -c s i  v u -  pen ods t o r e - ‘Sor t , and who-u ;
g i v e n  s m c h o i c e , usua l  Ic  f in -ui ’ s w a y s - -  p s - - m - iod s  c l o s e -  to  this - ’  ove r a l l  ms--an .

-I - Ssni m uma ~~~~of __L o mm ip a r i s o n s b e t i s u _- c ’ i i  S i m u i u l t a n c o u s —  bi~ ii and Pems - and Ink
ke-i , u’ s-Is .

Lon i 1i ; i  u - i s o r s - s of  di g i t a l  and pems - a umd i ms - k i ’ecs -is- ’ds t aken  w i t h  i n  31)
m i u s -u t e s  o f  cs i chi o t i m e t -  are s umr ima i- i :c-J ccl ow -

~aj lu s - d i  v i  doma I s i  gus- i f i c a n t  situ -c - Is-c i gh t es t I sit Cs ; e g m a u
s i t l s - i n  10 pci - c s- -n t  o u s - e — L a l f  t h e  t ine , but  o c c a s i o n a l l y  d i f f e r
by s4 p  percent  or m u m ’s -

(b) I n d i v i d u a l  wave p e r i o d  ex t  imuma t  c ’S gem s-ei ’a l  ly ugx ’s-’c
w i t h i n  ~1 se- - oiu d , bu t  can d i f f e r  by 10 seconds i f  s e v e r a l

~ -,ivc t r a i m -is sire pm - c - s en t .

(c)  M e an  s i g n i fi c a n t  h e i gh t  est i r s s i t s - -~ g em s - e r a l l y  ag r e e
w i t h i n  10 pe I- c u _ - C i t  or less ; s t a m s - d a s - -ci ~1o v i a t i o m s - s  of i s -c i gi mt
e s t i m a t e s  based on pen sm rs -d ink data ’ si m s -’ ;ibout 20 pc - r c c - n t
g r e s i t e  r th sm n t hose  based on di g i t  si l  d a t s ~

(d) Mean w s i v e  pet- iod es t i us-sit es fm-ui:; p s - n  am i d i u e f  d at  2

are about 10 perc cus -t l e s s  t is -an pen od cst  I f l s i t c s  f t  a ~ i g i l  a l
data; stams-dard dev i ;itiomm e- sit -c about 20 p e r 5 s u I t  s m a l l e r
those based on di gi t al data.

(e) Pen and ink  estil;I;ites g e n e r a lly  g i v e  more h e i gh t s
sit tIs-e upper ams-d lower extremes ths-an di gi ta l  e s t  i r i s i t s - a~ -

( f)  Pen smnd its -k es t  I s - s i t  s - s  ge m me r s i  1 l y g iv o -  few er  p e r i o d s
at the upper and los- ct- extremes timan di g i t;il est i ms ,tcs -

VII . COMPARISON OF I’ AVE CLIMATE I ROM DIOI’l’Ai. AND PFN \Nhi I N k  Is-J: (Oh~lPS

Al th oug h di gi tal and pen and ink  t~ ave ree-ords t :~i en mci tbs -in 40 s - S i  CI : s l  s - S
of eacis- othem - duri is-g an 8— u u i o n t h  per iod  ger s- c ra l l y g i cc cc us-n :i r, i l le c -  -

mates  of si gus -i ficams-t wave Imei gh t and Pc r O d , i t  is miss - i i nup ortan s- ~1)
compare way s-- c l i m a t e  dcts- ’m - m i n e d  f r o m  si l s m r g e  s s m m p l e  of : - ,a - s - c p u -  of
data. If these data indicat s-- h smsic a l lv t hse -  same  ms -ave c l i -  - s t  loca-
tions where h-os -l i t\’pe-s are as--n i lab Ic , b o t h  s- i i g it s m i  si ms - c l p ull siu si i s - s -k
e s t i m a t e - -; can be used us - i tit c o n f i  c h ’ u i c e  in c l u  I c m i  i s - i u i i ~ s av e  c l i m a t e  i t

~ th y i - locations .

5 m
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I I I u l . l h I - - c ) i i  s m uic i  l i i r l ’ t S  ( I O P I )  -, ii u is - -J t h - i s s - l i e -  c e i m u l s i t  i c c ’ l i s t  r H - - i s -  , u u i

t , n i 5 t  1 c c i i  ~~f x i g u i  i f m  e’ S i l i i so  c’ l i e - i  ~b u t i ’s - I y  a ft I 1 vs -- i r of h o C  :m i s g e- mi s - -r n 1 I V

u i u , i  m c t e ’ i i ~~t m y  s - i t  i c i e’ s i s -  m o n  f o r  th e’ i i ~ s c - i ’  I I I  h u u I ’ e c u l t  of  s - l i e -  x i g u i  H o m i t
Is , i V c ’s - l i i i  5 5 S l O P -  - rN- -I I c y this -’ u - l c i rs -’ re - u - - l i t  a nd  s--o nip l u _ - I s- y e - s i  m’s o f  1:4

m m m c  l s m , ! e - 5I i n  \pp c - ueei m x \ . b o r g - -  s o s - ’ -. ’ l i e - i  ‘ i t  s e n s - u  v s i u - y  I s - ; u s - - s m u ’  I -- y c s m  r ;
bios i~s- c r , e’\cept fo  m e \ s -  m - e-mc -s - 0 y e -si  i- o f  s - l o t  o i- i 11 pro \ -  is - i s - ’  ;m good s :iil ip I i  m s - g
o I oc:i 1 !Ci c ’ t s - o i ’o log  i s-’s i 1 e o n s -l i  t o s - I - s t i u d  t i m e  i~ u v c - x  s - b c  V ge -m is - -  p - s i t s - -  - i i i  sup. - -; ou t
- u 10 I h i r u - i s  a 1 sc~ i ms - s - l i cot  c’ s-I h o t  t i c s - -  s i m i u u u l s i  I c i i  x t  n h )  0 I out  f i n s - c t  i om i u s -  S i ~-O
1! e’ , m m i l hem H i t  i x  i n e l - ; ’ S e - u l c i c ’ mu t o f  s- i s - -  t I s - si s - of d s iy i - h e m s -  t h e  W i t , i  i- - c  mc c o l —
1 -ccl ,,- J .  - l i n u s  , t o  s- - h e c k  thus - ’  c l i  t isi C D l  c u e s - i  s - s i  I vs i  I m c i i  s - -  i f  S i i s - m i t  I i s - o m i t  b i c  m Hi

- - - -  
- - - t i : :u:j I c’s , S I s - l i s - l i s l  I x u n u i u i s m  ri s - S  S i  re ’ d es  i u ’ ;ji - I c ’ .

\ui u~u ist1 ms -s-cans Sill s - I xl andarci s-Is--u i s i t u  os-i s of xi g i ;  i I s  cant ic m ghi s- uSC i s i i at c s

ore -  P lus t s- t s - s - I  i i i  F i g m m r s - -  I P fo r  u c i c i s  u’ s - ’ : i s o n : i h -  lv  c ’u iCp - ) 1 - s -  s- y e n  i s -  i t ’ Isis - SI

i u t c l n d s - s d  is - i \ppe ’u i s - ii N 
- 

- ‘ s - ox t di f t ’s C’ e ’u ice -s he’s - is - c -n s m m m n u ; m l  us - e - s i u u  signif ] —

c I is -u ig i l t  s - -st  i us is m t u ’ ~ for  t h e -  5 : 1 1 - I s - -  cl o t s~i s- V ile t rol;u di  t ’ f - - t s - - s - t t V u - s i rs a m u
s ix  u r e c t  IS d :  f f u - r c m s - c e s  c s - - t i’ s-- c - u i  ~m mumns - s i I u~is- -s m u ts  f - t m ’  s-u ffs-~m -~- st t s - I s i s -  a t y p C s
I xcc - i s - t  foi i h u m m t  I mu gs - ~- s ;  13s - ’ sme ’ h m , (Ta i i  I ’om’m i Hi , c - s t  1 1 : 1 : 1  t e -- - of : i s u u i i s a  1 l I e u :  510—

i i  i i c an t  it s - - i g bs t sit’s - - us - i  s - I  - j u l  - ol 30 pu_4s--cen 1 01- 1 ( - - - - 1  s - i f  u_~si s -’h1 u s -  cs - - s , and
el I  f f e - r c m i c e s s a t  m o s t  l i c c i t  i o n S  c ;in his -’ ct I m ’ihi , -.- s - b ci m n u s s m s i l  v a r i a b  i I i  t y  i ms-
s~:icc - :os i , l i  t i ou t s .  ‘O s-s - p s - - m i  s u S i e !  i u k  ex t  i mat  u - - foi’ Ii  0: ; i mu g  - 

- 
- - 

I j - -. ISO di  f f e  r
s - i i I ’ s  t i l l s -  a I ly  f r u - : ; s - h e e l I  i t o  1 p - S i  s-i c-s s-i n s-’ ‘ cc  I ,  - - ol d Ic i pt of t h e

Si ’ h u n t  1 u i g s -  - ‘ 5 I  B e ; m c b u  b et -u s--c J u l y  l O n D  s i u t d  I - s i t  d i  Iii c i i i  t y  s-If

ma I i s - s m  i s - i  i m i g  a O c  1 e l e s i  t e d  SO f s u u - fu ’ i c ; ;  h i l t —  C I s I t i

T I - s - st  , i n m i u s m  I st  s i m m d a u ’ ,I s - l e v i  s i t  i o n s  of s i  gus - i I i  y s i m i t  se  i t s - -s t  i mmcm l y - S f r , - : :
d i  n I t o  I an d pen sins - i  j u t  k ‘ I - i t  a s - u  Slip s ;  s - - c  Hi  o m i I (H g. I P) -

\ m u s i  i t a l  uri s-’,i m ls i n c h  St , u i ; u I ; i  t s - I  dc v i  sI t  l o u i s  of S i g u i  I I i  camu I p~ i- i od ext i is- Si I
si m ’ s- - p i l o t  ts -’s-i i us - F i n s - - u- iS . .- \ n m m u a l  mean peus - s i m s - d  i ms - i-s t ’ iod ex t  i s - s i t  -_ -

x 1 i g h t ly  l ois -cu - t - i  on  t h e  d m  g u t sm 1 CS I I :10 I c  5 , s i l  t h u  o o g s i  botis - ext i i s - i t  c’s si r s- -
g u n - c  r H  1 is’i t h i  4 10 !) eu’Cu ’ m l t o r  I second o f  c ; m c h i  i s - h u c - r  ~ s- i u u d a i - d d e v i s u —
t i c s - m s - s  o f  p e r i o d  e x t  ma t es si r’s a l s o  c u u s - s - i s s u s - ’ : i l ’ l s - ’, gems - s - - i - s i l l y cl i f f e r i u s - g  by
l o s s  t b u u n  311 ~e’n c s - - u i t

- \ n mmu ms m l di sn- I but i on f s - m m t c t  i o n s  of  x i gus- i Ii ca s t It s-- I ghi I s--st i uu i s i t e s  csmm s -
c ou iv l: u t ie -u t l 1~ be comts -p ;i r c s - i  u~h i s - ’ n p l o t t e d  j u t  a seu s m i I u c g  t ’i c u ’s- I , c t  ( fllol:spsos-1
_ m ms - s - i  l I a r s - - i s , 1 C I P I  ; I L l  r i - i s , l D T 2 b  ) . B I i B — C h ; R C  J s i t , i  f o r  sc ’ v e m u  di f f u -r en t
i o c u  i os - i s  si re ’ s u f f  i s - i  u - s - i t  t o gs-’ ru n i t  such c- n p - s i r  i sons  b e t s - , I - s - -n  1 1  g u  I s i l an~h
1)011 siu ts - ! i oh e s-i t l i s e i t e s . ‘i’ime coiu s -pa ri suml s ~i l’s - - h 1~~ 5 t  j 1 lus t u - s i s - ed s - mu . \ p h c c u s - d i x
A c-l u i cls - s ciflum s- m a u - i  :es I s i s -  - l f r o m  \ t  l s m m s - t  I c ( Ti  l v  , ‘ u - i c - Ic  I - sc - u ’ , \ ‘i ig  i s - s - i a  Beach

- I r g l n i s u  , ~s ir , s fl eas -i , N o r t h ( :sm m -~u I u m s - a , N u d e s , 1 - l o m - id s i , an d h l u s - i t i u s - g I  s
• Beach’  a l i f o m n i a .  s - c t U  in  t h u  s m p p c ’ u s - d i x  fou  Csuc ’ I I  of l i i ;  - c ’ l o c : i t  s - ou s - s
o S it 1)5 t i s s i t  , fo i- s - s c -  more  re ’ s- - es -i t iti s - s i  Cs - I s- i l l )  i c ’s -  s- Vs - - u r s~ of s - I s i s -  a - tls-e smu t r t iusd

vs i r i  sib l i l t  i n  t h i s -- d i  s t  i - i  I i t  i o n  f u i u s - c t  i o n  of s i gus -  i ~i c i i i  t is - c- i  gi s -t  u_- s t  imn s m t s- - -~
f m ’ uiss O mms - ’  d s m s - , i  Ii is - - i s - i  i s g m’s - - s i t  six t i m e ’  y s i r i s i t  i o n s  ho - t i s s - - e n  dist ribs - u t b us-
f s m i ~~t i o n s  f~~ e u ; .  s - i i f f s - ’ r c i s s -  d a t a  t yp e s . I or IhI m ; s t i s ~ ton Bcoclt - s - h i s  d i s t i ’ i —
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h i  ~ -I L - V t , I - , C o l l i  It I .Y  , I- N . , A.\ I i  I i I k l . ~ , 1 I g , “N, 5 : I c- chit Wies s - i f
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0 u ns- l ,-u~ I tu g,” 0, - : — - ‘e ~~ - - - s ~~~~~ V i i  It ) 
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It ) 72 , pg - id - : - —  i , i ~ P .

i l l  \ \ , k . 3. , “I -, i l  s- lot l o s - u  and D eve Icu l u ss - cuut of ’ O s u  t e i  i~ s i u _ s - ’  1 h i c i u ) ’ i C’S i - u i
I s s - u g i i u u c- r i u i g  Ap p1 i , - . u t j o s - t , ’’ SR— i , \ o l . 1 , S t o c k  ‘s - c , 0 0S— ( 2 2 — O U l i S 3 ,
Vo l  - I I - Stoc-k N o ,  0 0 8 — 0 2 2 — 0 0 0 s u - i  , t L S .  1 s ) i ’ s - - y i u s s ; u S u C  P t~i s t  i m i u g  .~( f i u c c ’ ,
hs - , u sIi u s - u~ to~; , 1) . C ,, Ns- iv , l f I P-I ,

[SI  [V s -u , I) . , o s- id I 1 A R R I h , 11 .1,. , ‘Comp su e’ u s oms -  of Pr ~- s n - u i ’s-- i s - i d - t a s - i’ 0.
Cage Records ,“ - - ‘  - ‘

‘ — ‘ Ho IT s - .  Pu s- n-s- I- - si: , ; ’ . ‘ u :

IVos h i s s ; - t o m t , h i • - . ,  19 ~0 , pp 10 1 - 1  it ,

i , .-\l~ I N , C .- ) - , h r . , ‘ Is - a u _ u ’ Breaking in  Sit s i l l  ow l u s t  t - :‘ ,“ -- - -
- - ci  - s- -

- 

: , .-\c u d-  i c  P r e s s  I s - i s  ~cc rI
- lo s- . I9 ’2, pp • -I 13— IOn .

I I A R I I I S , - .1~. , ’’ li ce’ ,\ m u , uJ s - s i s  of O s t  -
~~ I-tcc om’ dx ,‘‘ - 

-
- ‘ ~~ - 

-

5 ’ ’ - -; - ‘O’~’5Y’S ’ - - , Vo s h i u n g l o s ; , I i .H , I f ( ii - S O - l U l l .

I I A R R I S , - . ! . .,  ‘‘ Lii a ro u_- t s - r i s t i c s  o f  I’ ve R c c o m ’c I u  i s - i  th e- C o s t s t ; i l  Is-sic , ‘ ‘

O s - S c - o~~~~~cs- . , L l ; ~~~~± ’ - -s l  5 , 5- ;’; , \c ,u - Ic _ Lc I r s -n - s.
\cu s o r k , it) T ’2a , P~~- 3~ — - I i )

H ARRIS , 1) . L .,  “ I n - i u _ c  I s t i m a t ; - -  b r  C o a s t a l  h s - - g i o m s - s , ’ ’ ~~
;,-_

-n - , io i , dem i , h u t  c I u i n s o n , a nd Ross - ~C m ’oiudsb s u i g , I’ - . , l h I h ,
p~~

. 9 0 — 1 2 3 ,

i t . \ I t R I S , I t . I. .  - ‘ b - u s - i s - c  Hu e - . I n-u.s As - i si Iv~ e-s cs - f h sivc Iis- -c os - ’d s,” I s ’. - - . -
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O r l e s t u m s , L a . ,  191’ ) , pp. 10 - i 2 - 4 .

h i -V -Oh 31 13’ , , K - , e t  o I - , “ I - s - u -  is  ; i r c - u i u e s s  of ’ IV i n d — lVsi  u s - ’ C s - c i t  s - l u  n i l  s - I — c -  11 i c- s -- ic
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I S V P 1 .\ ’ , \ l  11) 11 HF S I I ’ I ’ l \ h I j l . S  OF 5 1 ( 3  1l ~h ( I \ ’ , I  I I F 1 C I I ’ i  \ 5 5 1 i  I 1 I s RIOI 1

1. ( c u ss -’ u , i  1 b a  p - s - t o m s- o I S u m ummm m s i  1 — i s - S .

S i g u u i  s - u  e ’ s i s - i t  hs - ’ i e s - Iu t  - ;  s - is - id p e r uu s - d s su e- su s - iuuiusmri s - cd iii \ h u i i : n d l  N-c s 1 — 1
- .‘- . it I sin s- u e -:o i - - : gsmgeuse ) 

, A — P  1 gu i  f coas t g5i ~ s - - u )  , and  1— .3 (Paci fi  c
C O s i s - I  gage’s ) .  I : s i - .- !i s i p p c s - s - d i  N i m m c i t u s - I c x  a unti l )  s h u x c i n g  gsu g e i i u u - o t l o s - i s  - f tc
Is - i t s - i  Suis-s-umism m’ i cx a l-c o 1 eis -’s- ’c’ci :m c c o r d i  u s - g t o  g s ig s - -  l o s -- s i t  m os -i * 

l u - u n’ ms -ort lm t i c

sou th  Lo s - ’ t h s - e  o s -- es i m t i c ,s cosis s- s s - is - m s - I  f s - c i u m s -  e a s t  s - l u  w -  - - I  fo r  I l i e ’ s- i s - I f  coas t .

‘Ii s- e [
‘
c l i  l c ) i s - i i m l ’  s - I s i s - - i  si re ’ i n c l u d e d  i n  tb s - e  s umm i mmis i r i ex  I i  e a c h  l o c a t i o n :

l s m )  i l s igs - -  ii is t o t s ;

S (b )  m s - i m n i h s - i ’r of  I’ s - o s - s -IS ana l u - - s-cd fot ’  each mon th  s is - s - d  \‘ u,’ s i s - ’ ;

(c )  p l o t  of ’ r s- is - im uth ly m ax l uu m a , mms - s - ’ s iu us  , s - u s - s - s - I  st  as - s - do s - -I dcvi s-i—
t i o n s  of s i gus - i f  I e a m i t  I t c U  gu t

( s- i ) p i u s - t  of mou th ly s-u s -- ins s i u s - d  xl smndard d c - u _ i s i t  los-tx of
s i gm i  I f l u _ s - i s - m t  p s-  p - i  os-1 ;

( e l  p l o t  o f  s i s - s - n u ; m h  si gul i Li  cant he i  gh s - t  list ributi out
fs-mnct i ous-s

( C j i lot  of as - s - m s - us - il s i gui  I f i  s-~sis - s - t period di s t r  i ho ,, i o u
[ ‘u s - i  ci j o l t S

(g) p 1- - f  ( s - f  s e a s o n a l  x l  g u i  f l e a s - i t h e i gh t  d i s t  r i bu t i on
fi m n c t i o s - s - s ; t ins -I

cbs- ) x s - ’ s i s o m s - s - m I  s - s - m i s-I t o t a l  j o i  n t  d i  x t  t - i b u u t  ion iNn ;  e’t s - os -s-s
of s I 1~s - s - i t u c s i m t t  is - c i s~ J i t  s--e u’s us pen os-i .

2 . l ixji l s - m m ma tion of

a. I C u pu h i s  t o m - i s--s - A  t s ibu l  ar is - is  t o t -v  of t h u c  wove  g s u g c ’ or gages
us - hi i s - s-lu a c u i s - i  I m e-  I s - l i e  d o t  si i s  i s - i c  1 u ;I -  el i r s -  tbs - e s uirs - i i : i ; u i — i es-u - TI m e It i x  - -

s - i d  i s - hi S e r t  u us - - s - C t pbs - - s i  cs-i l i r m fu u s - - s-i - s - I  l os - i  about  t lt e  gsmge , t h e  gage’
* S l u p ~t u u s - - t  is - i g x l r u c t u s - e  * and d u ts - ’ - Cu t - m s - a u _ u -  i - e d lu rd x  ob t : i i s - tu _ e i  u , i l h  s - s - es-

Cob s - I  i s - s - s - n m  i s - s I  - ‘ s - - r uj i t  i c - s - i s  h c - s - I g ’ - r  t I s - s - s - m s -  I s - s t - s - i l l s  - Sos -u - of 1’!’ ; 5 sterrup —
t i o i u s  s - i p - i -  d o : u u r i e ’ m t t: - s- d i r is -h  e x n i  i L l s - e d , u s - u  i s - s i m s - v  -s i l o s - - I  i t t t e t - r u u i ~t i ons i s-s-
l i m e -  s - ’e - s - :os - ’- I t  1i~ se qu es - s -s ’e s i t ’ s-’ I ; ’ t 5 ’ e ’ s - s -  L o n e d .

b I , u s ’ s I -e ’ r  of I n s i  I v :s- s- s- I i~u -: - m i s -  - The s- s-us - s - s -be t ’ of amms -r l y:s-’s-I m~ s- i cc rec om - eis
:ivst  I 1 s- l i I v s - o r  s-n i cit s - mn - u i s - i s - - i - I  - -s - i r I ~ pre ’ s u - s - s  I s- -d is - i e such appem is-Il x. Si s - i c c
u s - s - -mm as-i d i s - tb m cs’s-’om’eI C s i C u ’ s - C  befo re 19 ‘~I i s - C t ’S’ ms-m s-ic sit -1 — ’ h s c d i j i ’  j il ts - s - — vs - i Is , U se
uses- i s -~u i u t , ;  n u m s - s - s - h c s - —  of p s - -s - i as-is- ! i s - tk res-’, i s - ’ ti a s - s -sm 1v s , ’~ ss u s -  a 3 i I — c J : i u  rioutt ls- u s - s ix 180

10 ito X i  s- s- m ur s- n m m u s - i l s - s - -  s- of  s - m u l t i  I y s s -’s-c i i i  si  3l~h — ~l si > ) ‘ esu s- u s - s m si , l o i s - . R ecs -- u s - t
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cli g i t al i’s--co s--Is l m : m cc h e ’ s - s - i  aus-a l y s-s-- s-I :m s - ( c — h u m s-’ i u s -  - s- u _ s t  ls ; ths -’ i ’ s - - t’or - , t hi s - -
u i i ax luus - us - s - u  u u u ud s - c-r  o f c l i g i  t ii s -m is - a i v s ; c ’ s  iu u a So — s - I s i s -  i s - iom m t I i  i s  ] _ ~i i , s-u s-I i m u  a

N - - s - l ay  s - c o  r i x I 
* 

-I l iP  -

c . I s -  u s  t h u  l v  - l , u x iu s - ma ,  11e’aus-s , and St s i u i d , t  rd ti e- s- i s i  t i o t i s - s  of ’ S i  p s - u  s f i  d os -ut

l l c i g l u t .  P l o t s  of  mous-th ly si gnif icant i m e i gl i t  s ; s - o t i s t i c s  a s - c ’  i n c l u d e d  si x
H n - i r e,-s; il l  s-’Ou _ Ii s mpp cum d i x. Month 1>- mis - cs - h Is , i d s - - m i t  i f l ed b u y  v s - s - u p -  sumie l dat ’s-i
l u _ p c , s u m s - ’ i~ l o s - I s - -s - h Los-- t I m e  u ’ s - c’ s - - s - u t  and s - - e l i  s - mi> le t I n- s - u ft -os -ti each locat  1 on .
‘iRs-’ s - s inge -  of u uuo m s - t bm 1>- s t s - mu s - d a i - d  d e v i a t i ons obt : i incd  l ’c u r  s - - su ch s - ; u u u u t h u  of s - l u -.
v u - s i  r is s - i l  so sh own.  l ien s- s - s amid x t s m m m d s - i m - eI dcv i  s-it io i s- s mi re i n c l u d e d  os-U s’ [ ‘or
mtio umt hi s is- i Ii i  100 i i i ’  ums-ore as -s-a ly s-es -i ps- ’ms - s - inch i nk s- - s - c o  p - cbs cus - ’  hi ) or more
s- i i g i ta l  s- - eco s--s-is .

The t I i s i x i m u u u u t m  x i gls- i Ci  n - u s - i t  h e i gh t  o b t a i n e d  for  es i cb m s - s u s - u s - t l u  of t i c s - -  y u - a r
is si lso  e bu ous  i t  iii t I s- e p lo t s  - In  s s--Vet-al cases t15 0 us - si X i in su m- c- P iott s - - s - I for
each s a c u i t b u  , os-s-c max i s . s u s - i u  for  di g i t s - i l s m u l o  l~~;s--s ; i s - te l  C l i i -  s-ti s-ixi s t oic  for p es - s- s - iu i d
i ms -k u’ s--co s--I a mis - i  1y’S c’s -

As - i l l s - Ui  I u n e s u s - u s -  s-us- s-d s t s-u s-Int’l dec— i at ions  of ii i gmmi  Ci  s-s ;t n t  h e i gh t  are
p l o t  I s - s - I  t t  t im e  ri gh t — i s - s - m u d  ed ge of the f i  ‘ s - l i ’ s - - - ;  for t h i s - - s-to t- c rd i sib le s-m u d
C outtj i i u - I c  ye - s u m - s  of d s - i t s u  -I c omp le t e  p lot of an n u a l  is-ci gis- t statistics is
gi s - c s - u  i Is- I s -i gui -c 17 s - u f t b s - e t e x t  -
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\ JAN FEB MAR APR MAT JUN JUL RUG SEP OCT N O V  DEC TOT

1967 14 I S O  141  169 4 7 4

1958 1 5 1  154 70 180 186 180 186 186 179 175  179 13 1  1957

1959 1 14  112 186 164 152 161 163 120 177 173 167 136 1815

1960 [72  93 153 [38 168 148 148 143 123 162 153 136 1737

196 1 35 101  1 1 9  79 136 1 1 1  169 132 122  182 153 171  15 1 0

1962 186 167 16 2 129 168  176 173 1 Q 1 6

1963 178 ~ 60 162 [7 6  165  172  1 8 6  1 7 8  1 1 1  1 80  179  180 2 0 2 6

1964 [86 159 186 [59 83 178 186 185 168 188 179 186 2 0 42

1965 [86 162 186 [78 150 66 129 1 4 1  106 166 164 18 1 1 8 1 3

1 9 6 6  [6 8  1 4 1  185 [6 9  1 6 1  178 1 4 2  154  178 183 1 65 9

1967  [86  147  1 8 3  1 7 7  16 2  172 182 175 163 1 8 1  178 ~‘?9 2083

1968 1 1 9  1 1 9
La

1969 [09 105 109 1 1 5  91 71 1 2 1  1 2 1  1 1 0  92 1044

‘Resultss before ~ovcrnber 1968 obtained from 7-minute pen and i n k  rE -C rci s
taken six times daily; :iii ~t1 v:cd by tile second BFB for 1957 to ~~i rcli 1~ 1f -1
and h y the CERC method for A p r i l  196-1 to 1967. iesllit s after Novcin~s- c-r
196~ obt ained from 1, 0 2 - I — s e c o n d  di  g i t a l  recoo- d s-- takc- n four tins-es cia i l y .
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1 0 :
‘a comp u ted  from I , (L- t — s e c o n d  di g i t  a]  ts - so s - c l’s - 5 - csi s - l d S  t a k e n

f O u l ’  t 1 PIeS its - i l v  —

= s - i e t e r m i n e s - I  iv il l  o l d  a n a l  \‘s i s  me thod f - s - t i i i  — m i  I s - U t  C ~~Cfl

i l ls - I  i ts - k records t I l l - e n  six times daily ~tii s-i compet t - 5 i t e d
5 s-sUiTlpSi I- C t~ i t t )  l ’ C I i U l t r i  1 I’Olll l’Ccen t  Sl f l i i l Y S i  S met h o d s

Isee  l i l t )  l e s  - \ —  Si l l s - i  .- \ —  8)

IJI l l I l i l  riit d d c i t e r l f l i  t ts -’ d I s s - f l l  7 — n i l  h ilts - SCIS sills - i I l k  I’S - C O I’dS taken s i x
t im e s  ds i i l v .

- 
- i-/ I . \ I I t l l l s l l  C U I S I I I I - I t  y e  si gIl l 11CLIISI / t e i gh t  s - l i~~ti’ i l i t i t i o ns t l C l I ,

I s - l i l t  i s -’ C i t  s- NCI s -  t e l - s l y .
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s- l l S t F i I s - l i t  i - s - I t S  f rom -\t I ;i i t t ic C i t -  , >s- es ’ c t s e v ;
s - i e t e r r i i i n e s - I  i l ( c I I l  7—mi n s~S s -- pen and i n k  r c - C O I ’dS
taken si S t i flies dos- i ly .
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ii
+ = comr )uted  f rom 1,024-second  di g i t a l  wave records t aken

four t i m e s  d a i l y .

u n m a r k e d  = d e t e r m i n e d  from 7-minu te  pen and  ink records t a k e n  s i x
t i m e s  dai ly.

Fl  ~~ rc \ -  1 i . ‘!~ n t h  l~~~ c u m u l a t i v e  si g n i  f i c a n t hei gh t  d i s t r ib u t i o n s  for
• \ t  l a n t i c  C i t y , N e~ Jersey .
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NOT ]; :
+ = comp uted from 1,024-second di g i t a l  w a v e  r ec or ds  t a k en

four t imes da ily .

• U n m a r k e d  = determined from 7—minute pen and i n k  records  t a k e n  s ix
times daily.

Fi gure •\ -  17.  ~ionth  ly  c um u l a t  i ye s i  gn I f i  c a n t  h e i  ~h t  d i  st r i  b i t t  i o n s  for
\tlan tic City, New Jersey .
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Table A-lU . Number of analyzed digital records from Chesapeake
Bay-Brid ge Tunnel , V i rginia. 1

\J16
‘N. JA N FEB MAR APR h A Y  JUN JUL RU& SEP 6CT N~3V DEC T6T

1971 37 102 98 83 80 107 102 108 69 82 668

1972 04 116 123 108 120 92 96 112 82 106 60 ‘75 1214

1973 74 70 87 61 44 64 56 90 80 81 84 44 626

1974 84 95 68 61 79 79 55 60 28 41 650

1From 1,024-second records taken four times daily.
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PERCENT GR EATER THAN IND ICA TED

NOTL :
4- = computed from 1 ,024—second  di g i t a l  W aV e  records t a k e n  four

times dai ly.

Fi gure A - 2 0 .  Annual cumulat ive si gnifican t hei ght dis tribut i ons l’roi:i
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V AR ( A IICI 0V 31G , 00 ( 0 1 0 1  • l .’S PT SQ V A R I A N C E  01 W A V E  P ERIOD • 1, 87 SEC 59*
STA NDARD 01,16110” 0! HEIGHT 5 2,39 Ii S T A N D A R D  D E V I A T I O N  OF P E R I O D  • 2 . 3 7  sEC .

1 12
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lOS O0SFW V A i O~~.S S) ””A 4V ! * *  ‘.1 *4  72 NOv 73

• PE” ( j”  3 16 , HF(GWT ~FT)

( S O C S )

• *0.

‘ — 3  1— 2 7•3 3•A (i•S 3.6 TOT ,’ TO T.’ AlG ,F

0 . 0  • .* 1~ 100 0 0.O~
2 . 0  — 1.9 6 )  - 63 20 00 .30

2 .0  — 2 . 0 12~ 1 0 ”  238 93 11 .95
3.0 • 3.9 55 II ~ 12 3 3 1 I .  344 44 700 1. 09

.1.0 — ~..* 43 53 ol ~0 31 2* ”  35 b 2.3 7

‘ S .D  — 5 . 0 ~4 3  I’ 12 4. ‘4 85 11 3 2 .79

6.0 — 8,0 2 2  13 25 1.3 0
7.0 • 7,9 1 6 23 (.50

11 .0 — ‘ .9 0 0 , 0 0
9.0 — Q ,Q 4. 0.00

10,0 •IC . 9 4. 0,00

3 1. 0 •1l. 0 6 0,00

12 .0 —1 2. 9 6 0 ,50
13 . 0 — 1 3. 0 6 0.00

I* .0  — 1 4 . 0 6 6 6 3.30
TOT A L 350 3l~; 1 1 1 4  00 ~~ 1 1 , 70
Cc’. YOIA L 1000 ~50 33~ ~3 53 6
C D L , AV G , 3.13’ 3 ,66 3 ,33 (4 ,04 (1~~3 V ‘,,SO ).b~

A yERAG! 516 10 F 16 WT • 1.72 FT AVE P A G E  •AVE P09100 • 3 , 4 . 4  SEC
V A R I A N C E  Dr 3 1G . H E I G H T  • i . 20 F~ SQ V A I4T8 N CE *F H A V E  P E R I O D  • 1.90 SEC 3Q~
STAND A R D  D E V IA T I O N  0F ~E1G ”T I 1.1 0 PT S T A N D A R D  O E V IA T I O N  01 11041100 • 2 . 3 8  S O CA

RESUL TS OAT ,!~~!D FRO ” IO2 A •$FCONY TIGITA I. R E C O R D S T’ A K L ’ 4  WjTII A S TE P R E S I S T A N C E  R E L A Y

.48! G AGE LO CA T EO A ’ TI IHBLE SHOALS C’4 4NN E L .
CALM S AQ! OM ITTE D.

137 OBSE R V A T I O N S  S U M M A R Y  FOR DEC 12 DEC 72

PERIOD 516 , HEIGHT (P12
(SICS)

CCi’ , •Do
O l  ‘2 7.3 l.A A•3 3.6 6.7 TQT ,~ T O T ,’ A V G ,I

0,0 — . 9 6 1 0 0 0  0 . 0 0
2.0 — 1, 0 32 11 18 1000 ,67
2,0 — 2, 0 12~ I 5~ 5T 340 902 1,30
3 .0  • 3, 9 121 8(1 44~ 32 0 6 795 b I ’, 2 ,70
“.0 — 44 , 0 57 52 30 23 30 4. 200 322 2,440
5.0 — 5, 9 23 23 6 6 a II 83 222 2 ,27
6,0 • 6.9 IS 13 36 .30
7.0 — 3 ,9 76 0 . 0 0

— 0 , 0  • 0 ,1 13 6 I’ 26 .83
9 .0 • 0 ,9 6 0,00

2 0 , 0  • I0, 9 6 6 6 .30
TOT AL ‘402 293 lOb 6(4 SI j3 13
CUM , TOTAL 2000 500 306 114 0 10 25 2 3
CDL , A V G . 3~~6b ’ 3 , 30 1, 116 ‘4 ,20 •,S0 5,30 ‘4,00 1 ,62

A V E I A G E  B IG , H E I G H T  • 2,69 F T  A V O B A G E  ‘AVE PERIOD • 1,55 SIC ’
O A R I A NCI OF 516 , HEI SM T TM t , 3’ P~ SQ V A R I A N C E  OF W A V E  P E R I O D  I l .S~ 

SA C  $40
ST A N O A ID  D E V I A T I O N  OF HEI G HT • 1 ,26 ~T STA N D A R D  D E V I A T I O N  OF •E~~IOD • 1,33 SIC.

C 113
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3 1 3 2  O 3 5 I O V A ? 1 2 ’ ~S S ’ ’ A 9 T  1311 35 MONTHS APR 71 THROUGH AUG 14

P04130 ’ BIG , H!IGHT (FT)
I S I t S )

CUM , PL, .
— 0 1  1 — 7  7~~3 3— A 4 4 S  3.6 4 . 1  7 — 4 1  41—0 T O T . ’ T OT , S A 9 0 . M

— . 0 1 0 0 0  C .T C
0.0 — 3 , 9 o~ 62 1000 .73
2.0 — 2.9 31 ! 15? 75 298 936 1,19
3 .0’ — 3, 9 112 (04 74 33 B 303 6442 1. 78
44 .0 — •.9 34 35 32 30 2? 3 2 1 702 344 0 2 .20
5.0 — 5,9 38 2~ ‘S 5 5 ~ 3 1 66 138 2 ,02
44.0 • 4 . 9 7 4’ 2 1’4 52 l, A 5
7.0 • 7,9 ‘4 6 38 1.06
11 .0 • 8,0 ~ 44 13 30 ,82
9 . 0  — 9 ,0 2 2 1 5 11 1,30

2 3 . 0  l 2 . 9 2 t 3 II .90
L~~.C •1 1 . 9 8 0,00
22.0 .12.9 3 2 1 5 8 1,15
13.0 13, 0 3 0 , 0 0
l o .0 3 4 .0 I 2 3 2 .00
15.0 —15 ,9 1 0.00
I~~.3 — 2 8 , 9 I .50
TO T S 388 38*. ¶oO 10 36 ) 2  5 2 1 1,62
C ) ”~ T C I A L  1 0 0 0  4 3 2 766 328 56 20 11 ~ I
COL,, A 4 ~~, 3 ,48’ 3.52 3 ,yo ~~~~ I4,A1 3 ,00 5 .09 5 .21 6,00 3. 13

A V E R A G E  S IG ~ H E IG H T  • 1,62 FT A V E R A G E  ‘AVE PER IOD . 1.70 SIC’
VA R IANCE OF SIG, HEIGH T • I. 3S F T  S Q V A R I A N C E  31 N A V E  PERIOD • 2.72 SEC 59$
ST AN DA R D D E V I A T I O N  OF HEIG’ l • (.18 FT S T A N D A R D  O E V I A T I O N  OF PE~~TO D • 2 . 6 3  SLC R

RE S U L T S  O B T A IN E D IOU” 1024—SECON D 0IGIT A L  ~0 C O D~ TAK EN ~I’H A STEP RESIST ANC E R E L A Y
n A V E  G A G E  L O C A T E D  AT T H IM B L E  SHOALS C HA N N E L .

$ C A L M S  A R E O M I T T E D ,
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‘fable .\-13 . Number of analyzed records from V i r g in i a  Beach , V i r g i n i a .  1

N JAN FEB lIAR APR hAY JUN JUL ~UG SEP OCT NOV OEC TOT
YR\ ___________________________________

1962 71 50 121

1963 43 52 16 131 26 72 104 137 159 178 918

1964 186 163 182 174 30 83 143 102 51 152 179 158 1603

1965 86 3 119 207

1966 177 155 148 170 166 180 125 174 101 167 186 1749

1967 [73 150 88 100 105 180 163 172 160 148 180 143 1802

1966 186 163 176 [28 145 80 118 996

1969 11.1 107 101 86 84 56 121 121 104 59 949

1Rcsults before Novernl)er 1968 obtained from 7-minute pen and ink records
taken six t imes daily ; analyzed by the second BEB method for 1962 to
March 1964 and analy:ed b y the  CERC method for Apr i l  1964 to June 1968.
R e s u l t s  a f t e r  November 1968 ob ta ined  from 1,024-second di gi t al  records
taken  four t imes  dai lv .
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I l i i i ! !  I 1 J J L J I ~ I I 1 1 1 1 1 1  I I 1 1 ( 1 1 ,

~1O 1’i O’ 0
2

~ 14 
- 

YERR- 6B5 - 45
- 

DEC 68 
_

OCT 6 9t 1 0 67

~ 12 
- 1967-1802 -4 O iu

W 1966— 1749
1964- 1603 - z

~~10 - 4-

—
“~ ‘-‘ Li,i

~~~~ : 
E P966 P964 ~

PERCENT GREATER THAN IND ICATED

NOTE :
+ = computed  from 1,024-second di g i t a l  wave records taken

four t imes d a i l y ,

Unmarked = determined from 7-minute  pen and ink records taken s i x
t i m e s  d a i l y .

Fi gure \-~~ 5. Annua l  c u m u l a t i v e  s i g n i f i c a n t  hei gh t  d i s t r i b u t i o n s  from
V i r g i n i a  Reach , V i r g i n i a .
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l a D l e  15. R e g r e s s i o n  e q u a t i o n s  used to
compensa te  s i g n i f i c a n t  he i gh t
s t a t i s t i c s  for  V i r g i n i a  Beach ,
\-irgini a.

- 

Date Compensation equations (ft)

19(2 to ~‘1ar. 1964 0. 23 + 0. 76 11OLD

Apr. 1964 to 1968 No compensation

N0 ’1’l;
= e s t i m a t e  of s i gn i f i c a n t  hei ght t ha t

would  h av e  been o b t a i n e d  b y the CERC
method of pen and i nk  record ana l y s i s
(based on reanal ysis of 2 months of
data from / \ t l a n t i  c Ci tv  , New Jersey)

I I -  = s i g n i f i c a n t  h e i g h t obtained by old
method of pen and ink record a n a l y s i s .
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‘fa b le  \—  17 . ~s h1I ’ ( hur O t  aIl:11y:e~1 re coo - L~ f r a n  N ; b ~~5 li t- ad , :.~~-tl Carol

\ MO
N JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NO V DEC TOT

YR ‘\ 
_______________________________________________________ ____

1964 102 127 83 171 161 177 821

1965 [71 137 148 179 160 86 126 ‘73 133 L81 64 47 1500

1966 150 167 177 176 93 129 168 128 178 120 146 152 1784

196’? [36 81 54 106 105 144 171 68 867

1968 96 96

1969 112 103 106 90 85 48 112 94 105 55 910

1970

1971 40 111 106 91 22 117 117 78 120 802

1972 82 ‘116 123 110 120 101 88 106 109 96 97 1148

1973 97 92 1 14 54 89 446

1974 43 73 32 22 75 60 64 1 18 487

1975 93

1R e su lt s  before  November  1968 o b t a i n e d  from 7 - m i n u t e  pen and ink  records
taken  six times dail y; anal y z e d  by the CE RC m e t h o d .  Resul ts af ter
November 1968 obtained from 1,024-second di git a l  records tak en four
t ines dci  lv .
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PERCENT GREATER THAN INDICATE D
I, :
+ = co :’Ipat ed f rom 1 , d~~- 4 — s e c o r i d  d i gi t  i i  i~’ave records  t a k e n

four  t i m e s  da i  l y .

I inmarked  = d e t e r m i n e d  fr om — n i I i ~It e pe~ and i nk reco rds ta b e n  Si .\

t i m e s  d~i i l v .

l 1 7 i 1 ] ’C -\ - (L 
~ 1~~~U1 I t~~ Ve s i~~ f l h t i c : I I 3 t  h e i g h t  di st r ib Ut i~~fls ~roni
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~
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Cal. . LyG , 9.044’ 9 ,37 9 ,09 

~.7o R.~~o 9.25

A V E R a G E  510 . M(~~~ MT • t.7~ 
FT a VER A G E W a V E  PERIOD • 9 .25 SEC .

va ” Ia~~cE OF STG • HEIGH T • .89 FT SQ V A R I A N C E  01 • A V I  •(‘ IOD • 6.442 SEC SO.
S~ a~ Da~ D D E V I A T I O N  OF M E I G T M ?  • .914 1? 5 t a~ 0aRD O L V I A T I O P I OF PERIOD • 2,35 SEES
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802 O B S E 5 V A Y I O 4 4 S  8 U ” MA R Y  FO R u a y  85 M A Y  66 A’ 87 MAY 68

P2~~ IC6 HEIGHT (F?)

($~~CS)

CLi P’ . *7.
0 1  2 — 2 2 3  3.14 ~— 5 ~~~ 

T O T , • T C T ,. A V ( .,*
— 

.~~ • l .~ 75 1000 .00
• 2.~

J 1000 .00
2. 3 • ?,Q 1000 .00
3, 0 • 3. 44 I0~~0 .00
1.5 — ~.9 1 0 0 0  .0 7
44 .0 — ‘ .~~ lb 1$ 3 A C 1000 1.1’
5 .’ — 5.9 ‘~ 59 10 79 980 1.50
6.0 — ‘..Q ~ 0 1 IS ‘4 l1~ 8~~I I.b~
7. • 7.9 12 ~2 23 22 1 083 187 0.90
8 .0 — ‘.~~ 28  2 2 2  29 22 5 208 6044 2, 82
9.0 — 9,9 28 128 29 14 3 20’4 396 1.S~

10 .0  •I0.~ 7 69 I I 98 192 2. 448

12 . 0 — 1 1 .~ 13 22 4’ 1 44 41 106 0 . 3 8
12.0 .12.9 10 28 3 3 1 449 82 1, 60
0 3 , 0  • t 3 .~ 4’ ‘4 I 10 III 2.22
144 .0 — I a .9 3 3.50
T O T A L  18

~ 6 19  122 87 7 1 1.59
Ci)~’, T O T A L  0 0 0 0  8 1 1  j 97  70 9 I
COL. A VG , ~,69* 9,143 9•38 8.79 0.70 22,50 8,449

A V E R AGE 5 10. H~~~ 0P’T S 2. 38 F T a V ER AG E WAVE PERIOD • 8,419 S(C*
VAR Z *V C E OF S Z G • HEIG HT I .644 F T SQ V A R I A N C E  OF WAVE PERIOD 5 44.06 SEC SO’
STANDARD D E V I A T I O N  OF MEIG MY • .80 IT ST LNDA RQ DEVIATION OF ‘E~~IOO • 2,02 SEE S

RESULTS OBT A IN E D FROM 7.MINUTF PEN AND 3N8 RECORDS TAK E N  W ITH A PR(SSURE
“A Y E GA GE LOCA TE D AT SUNGLO ’ FISMING PIER

• C ALMS LR ( OM ITTED .

4482 08$(RVAT !ONS SUMMARY FOR JUN 63 Ju’. 86 JU~’ 67

P E R I O D  HEIG HT ( F T P
(SEC 5)

CU P ’ . ~~~~
0 1  1—2 2—3 3—14 1 4 5  ‘01.’ TOT .. L V)..,

.0 — 1.9 35 10 7 0  .0~
— 2 . 44 1000 .00

2.5 — 7, 9 2 0 0 0  .70
3, 0 — 3.~ ¶000 .00
3~ 5 — 3,~ I0~~o . 0 0
44 ,0 • 4 .9 4’ 6 1 1  0000 1 . 1 7
5 ,0 — 3.9 17 27 “5 9~~9 1 . 1 2
8,P’ • 44 ,9 10 82 23 99 94444 1 .o3
7,0 — 7.9 21 98 80 6 1944 0445 1, 80
9,0 • 0.9 Sb ISO °V 12 2 331 652 1 .73
9.0 • ~~,9 ss i o o  448 8 206 320 1.65

10 .3  — I 0 .~ 21 4444 19 88 2 1 4 4  1. 447
1 1.0  — 1 1 . 9 2 0 2 IS 20 1.67

0 12.0 —I2 .~ “ 2 ‘4 2 11 15 1.83
13 .0 — 1 3. 9 2 .00
144 .0 •I” .9 2 2 2 2.50
TOT A L 205 506 253 33 2 1,82
C UP’. TOTA L 1000 195 288 35 2
C O L .  A v O , 9.’45’ 0.30 6,~~3 0 ,99 9.50 8,U1

A V E R A G E  510, HEIGHT • 0.82 10 AVE R A G E W A V E  PER IOD • 9 .4 ’ 1 SE C ’
V A R I A N C E  Or 516 , HE IG H T  a .60 1? SQ V a R IA N C E  OF SLOE PERIOD • 2,01 SEC 50*

• STA N DA RD DE VIATIO N OF HE16 44 ? • .71 F T  STANDA R D D E V I A T I O N  OF ~E~~IOO • 2.4’3 SEE’

94
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~~~



4 4 4444  09S~ RV IT 1ON8 SUMMARY FOR JUL 65 JUL 68 JUL 81

PER IOD HEIG HT (F?)
(SE C S )

CU’. 90—
0•I 1—2 2—3 3.44 701.’ TO T .. AV G . S

.0 • 0. 9 762 2 0 0 0  .0 0
2.0 — 2.44 b o o  .00
2.0 — 2,~ 

2 00 0  .00
‘. 3• 44 0 0 0 0  .00

— 3.e 10 00 .00
44 .0 — ~4 Q  S 2 9 1000 .83
5.0  — S.~~ 2 5 9 9~~1 0 . 2 7
6 .0  — 8.~ 5 ~ 1 21 982 2.61
1.0 • 1.9 1 1 544 II 7 113 9 5A  1.66
8 .0  — 0,9 72 101 lb 5 267 841 1 1.26
9 .0 — 9.~ 99 j 7 9  5 5 397 379 0.20

10. 0 — 1 0 . 9 413 70 5 I5~ 1’2 0.17
12 .0 — 1 1 . 9 5 II 7 50 541 2 , 60
12.0 — 1 2 .Q 2 3 5 2.50
T O T A L  502  4 4 3 2  50 lb 0 . 0 8
CLI TM . T O T a L  0 0 00 1498 65 16
COL. AVG . 9.24” 9.11 8.68 6.36 9.08

A V E R A G E  510 . W~~~G MT • 1.08 F? A V E R A G E  W A V E  PE R IOD • 9 .0$ SEC’
V A R I A N C E  OF 31G . HEIGHT a .IIA FT SQ VARIAN C E  OF WA VE PERIOD • 1. 448 SE C $05
STA POD AAP O D E V I A T I O N  OF HE IGHT 5 .86 FT S T A N D A R D  D E V I A T I O N  OF PERIOD • 1,21 SEC•

RESULTS O R T A I N L T P  FRO M Y MIN IIT E PEN A N D INK RECORDS TA KE N W ) ? H  A PRESSURE
R AV E GAGE LOCA TED AT SUNGLO~ FISHING PIER

• CALMS AR ! O M IT T E D .

168 O RSEPV ,TION$ SU’HARV FO~ AUG 65

P EO LOD HEIG HT (F?)
(SECS)

CU’ . S f 0 ’
0•l  1—2 2•3 T O T , ’ T O T .R AV )..S

• 1. ° 331 10 00 .00
2.o • 10 0 0  .0 0
2.5 • ?.‘4 1000 . 00
3.’ • 3.~ 1 0 0 0  .00
1.3 — 3.° 1000 .00

• 1000 .07
s. f — 1000 .00

— 8 .0 6 16 6 A S 100 0 1.30
• Sb ~~ ~ ~s3 955 1.21

~ .0 • ~~.Q 0 l~~3 6 341 2 802  I . J ~9 .0 • 0 • 0 30 270 318 a59 1.38
10 .’ —)~~ ,9 2” 744 12 6 2  1 .00
II. ’ tl .~ 6 9 9 2.30
TO T A L  .‘SV 510 244 1.07r c1~’ . ‘O~~A ’ _ t0~~o 3 u 2  2.’
CD L. A V G . * .1U’ 9 .04 ’  9 ,50 9 .60

A V
~~

R A
~~ 3 ) 0 , ~E t ) . P ’ T  • 1. 01 FT A V E R A G E  W a V E  PERIOT) S 8 .80 SI C S

V A ” T A ” C 0  ‘ o 511,. ~E I G ’ 4 T  • .29 FT $Q VA R IA N C E  Of .aV~ ~E 4 ’ T O D  • .99 S E C  SOS
S’a ~.‘44r ‘~~V )AT !ON 00 ~F ) G P P T  S ,51A FT 9TA PI DA R D D E V I A T I O N  CF E’IOt’ • *9 5 0 C R

95
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173 OBSERVATIONS SUM MARY 008 SEP 65

PE~~IflO HEIGHt (It)
(SECS)

Ct_ H . RD.
0.1 1— 2 2—3 3.41 ~l.5 5—6 TOT.’ TOT .’ AVG . ’

.0 • 1.~ 1000 .00
2.0 • 2.44 1000 .00
2, 5 • 2, 9 100 0  .00
3.0 • 3,” 10 0 0  .00
3.5 • 3~ 0 1 0 0 0  .00
“ .7 — 44 .9 1 0 0 0  .00
3,0 — 3, 9 12 69 12 92 1000 2.30
8.0 — 6.9 79 52 4. 6 92 908 2,37
7,0 — 7,0 05 35 4. 12 6 97 815 2,62
8,0 — 0 ,9 38 33 17 12 8 12 7 723  2.50
9,0 • 9,0 ~10 11 0 23 23 23 220 595 7, 93

10.0 —2 0,9 29 614 6 23 17 I 3~ 376 3.014
0 0 , 0  — 1 1 . 9 23 58 2 2  2 7  23 133  237 3 , 20
12.0 —l2 .~ 2 2  23  6 17 58 1041 44 .00
j3.0 .13 .0 12 27 6 35 A6 A .0  0
141 .0 •j 4 l ~~9 6 6 2 2  12 “ .00
TOT A L 225 41415 11 0 121 98 2.92
CU”. TOTA L 1000 1000 775 3~~ 220 98
COL. A VG , .00’ 8•8$ 8.98 9,92 20.50 10 .744 9 .32

A V E R A G E  510 . HEIG HT • 2. 92 IT  A V E R A G E  W A V E  PERIO D • 9 , 32 SEC ’
V A R I A N C E  Or SIG , HEIG HT • 1.53  IT 513 V A R I A N C E  Or ‘A V E .  PEIlIOD • il .St  S EC SOS
ST ANDARD DEVIATION OF HEIGHT • 2 .2” FT STANDARD DEVIA T ION OF PERIOD • 2 .19  SEE’

RESULTS ORT A INE D 1ROM 7.MINUTE pL~ Ap4 D INK RECORDS TAKEN RPM A PRESSURE
W AVE GAGE LOCATED A ?  SUNGLOW FISHING PIER

• CALM S ARE OM ITTED .

177 OpS~ RVATI O NS SUM MAWY FOR OCT 65

PER IOD HEIGHT ( IT )
(SEC 5)

CU” . 140*
0 2  1•2 2.3 3 1 1  44.5 5•6 8.1 T O ? , e T O T ,. AV ). .S

,0 • 1.9 2 0 0 0  .00
7 7  • 7 4 4  10 7 0  .0 7
2,5 — 2,9 1000 .00
3 . 0  — 3 , 44 1070 .00
3 .5  — 3. 9 2000 .00
‘4 .0 — A ,9 8 8 10P’0 ~~~~
5 .0  — 5, 0 II 23 344 Q0~ 2.1 7
8,0 • 44,9 6 6 445 90 12 17 I~~S 980 5.5”
1,0 — 7 .0 11 17 A0 II 23 6 10 7  705 2, 87
8.0 — 8 ,9 31 130 28 II 17 II 277 616 1.85
9,0 — 9 .9 SI 344 44 0 11 6 II 2 58  ‘III 2 , 0 4 1

10.0 —2 0 , 9 II 28 78 17 85 2A3 3.20
12 , 0 .12.0 6 17 11 8 II SI 058 3,06
12.0 I2,9 311 II 17 6 68 207 3.142
13.0 •li .9 II Il 6 341 ‘40 3 .30
144 .0 •14’.Q 8 8 6 2 .50
TOT AL 1244 2440 2S~’ 198 96 62 8 7,59
CU’4. TOT AL 1000 876 816 362 2644 68 6
C O L ,  AVG . 1,86’ 8.59 9,99 8,73 9 ,3j 9 .50 1.30 8.81

A V E R A G E  51G . HEIG HT • 2 ,59  FT A V E R A G E  W A V E  PER IOD • 8.57 S EE S
VA R I A N CE Dr 51G. “EIGHT • 2.90 FT SQ V A R I A N C E .  01 W A V E  ER100 • 8,15 SEC SOS

• S T A N D A R D  D E V I A T I O N  OP H E I GH T  • 1.441 FT STANDARD D E V I A T I O N  OF PER IOD • 2.011 SIC’
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_ __—~_ __ ~----_ _ - ~-. ..~- - _ -~
620 f)B$ E R V A T I O N S  SUMMAR Y FO~ NOV 644 NOV 65 NOV 66 NOV 87

PER IOD 4401GM? (PT)
(SEtS)

C U... PD.

• .0•I 1— 2 2 3  3— 44 A 5  5.6 TO1. S T O T ,’ A V 0 . S

• .1) — t . 0 5 0 0 0 0  .0 0
2.10 • 2 ,.’ 1000 .00
.0,5 — 7 .0 2 0 1 0 0  .00
3,0 • 3 ,” 0 0 7 0  .00
3.5 • 3.~ 10 0 0  .07
‘4 .0 • 4 .9 3 2 5 10 0 0 .83
5 , 0  • 5, 9 2 44 1 lb 5 70 993 1.85
44 .0 — 6,0 2 58 37 13 I I 022 975 2.29
7,7 • 7 ,9 2 37 “5 2~ 10 2 12 8 80.4 2.6~
P .O • 9,9 6 70 0” 32 2 2  2 I’S 6744 2.443

~,0 • 0,9 I I 04 61 37 13 3 222  502 2.32
10 .0 .1 0.0 6 53 3). 23 16 2 138 219 2.””12. 0 .~~l, Q 6 32 22 20 5 75 2441 2.15
12 . 0 •12.R 3 10 13 3 20 66 2.0 4 ’
1 3 ,0  •13, Q 5 3 S 3 16 37 2. ”0
l’ 4.0 •)44 ,0 I 3 7 3 16 2! 2.50
IS,) —1 5 .~ 2 2 5 1.50
16 .0 .16.9 2 2 3 3 1, 00
T O T A L  52 ‘421 268 153 ~2 

8 2.33
CU” . YO TA L 0000 9448 522 253 200 8
CCL. AVG . q,744’ 8.80 $,92 9,11 •,11 9,10 8,95

A V E R A G E  510 , M E I G ~~T • 2.33 IT AVE R A G E  W A V E  P E R I O D  • 8,95 SEC’
VA R I A NCE Or SIG , WEIG HT • 1.20 FT 50 VA R I A N C E  OF SAV E PERIOD I 44,30 SEC SOS
STANDARD DEVIATIO N OF HEIGHT • 1.09 FT STANDARD DEVIA TION Of PERIOD 5 2.07 ftC’

RESULTS OBTAINE D 1RDM 7.MINUTE PEN LND IN K RECORDS TAKEN W ITH A PRE SSU RE
WA V E. GAGE LOCATED At SUNGLO , FISHING ‘1041

• C AL ’S ARE O M I T T E D ,

44844 OBSE RVATIONS 5 u ” P ’ A W Y  FOW DEC 6A DEC 65 DEC 6?

P E R I O D  HE IGHT ( F ? )
(3 E C 3 )

CU’~, RD.
0 2  1—2 2.3 3.44 41.5 5.6 TDT . R TOT .. A VI . ,S

.0 — l.~ 2 0 0 0  .0 10
2.0 • 2. 4 10 0 0  .00
2.5 — 2000 .00
3 ,0 — 3.’ 100 7 .00
3.5 — 3,0 1 00 0  . 00
44 .0 — A ,0 2 2 A 1000 3 ,00
3.0 — 5,0 23 443 6 72 9944 2.2?
6.0 — 44, 9 2 74h 443 52 2 276 97~ 2 , 3 7
7.0 — 7,0 68 35 ‘18 22 167 7440 2.60
8. 0  • 0 ,0 2 5” 54~ 19 21 I”~ 581 2,31
9,0 — 9.0 2 83 31 33 155 “32 2.23

10.0  •10 ,0 ‘a ‘18 ‘48 25 6 2 3 0  77 7  2 34,
11 . 0 — 1 1 . Q 39 IA 10 2 66 1”? 2.12
22.0 .I2,~ 2 22 29 44 56 01 2 .13
03. ’ ‘I3 .~ 10 ~ II’ 25 7~~7R
2 4 4 ,0 1A .Q 2 6 8 10 3 , 2 5
IS.’ .05 .’ 2 2 2 2,50

12 44~~Q 322 209 43 ~1 2 1?
CU” . TO?AL 1000 99p 379 256 ‘48 4’
COL.  A V O , 9 , 67’  8,73 8,83 0.55 9.~~~ 7,30 8,12

A V O S A G E  SIr.• ME IGH T • 2,3 1 F T A V E R A G E  W A V E  P E R I O D  • 5. lp SIC ’
• V A R IAN C E Of 5(13, ‘EiGHT • .8~ FT SQ V A R I A N C E .  OF ‘ A V E  P00(00 • 41,446 SEC SOS

SI A N D A W D  0 0 0 V I A T T O N  OF 44 8 1GM ? 5 • Q0 FT  S T A N D a R D  D E V I A T I O N  OF PE R IO D • 2 . 1 2  SIC’

197
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581* OSSL*VATZ ON$ 1414’ A IY 10I 33 *~~~~ ICY 444 1~~~~~! 14A7 II

P15300 .(EG~’t (F?)
(ICES)

CUR . POW
I•1 *.a a—s 3~ a 8.5 3 8  6.? TOT ,S ~~~~~ AVG. S.• • .9 •• 2 000 .112.5 — 2.0

2.3 — 2,’ 
*2 0 0 OS

* 000 .8*3.0 • 3.1 I 2000 .30
3.3 • )• ,i, I...

~ • 0 13 99! 1.29
3,0 • 3,9 7 35 17 3 69 9IS 1.78
11,0 — 6., 1 3W 3* Ii 3 I 12’ 913 2.21
7.0 — 9 55 •1 21 7 I 1113 III 2.8*I.e • 5,9 23 SI 35 0* S I tie so S .929.0 • 9,9 241 lOt 31 15 a 2 I~~5 IS? 1.S3
10.0 .10.’ 23 3~ St II 3 I 12$ 272 1,~ 6
0 2 .8 •00.’ 7 30 20 ~ 2 1 5? III 2.06
12.0 —L2. ~ S ja II S I I *2 77 2.2.
33 .0  —I3.~ i a II • a 23 35 2.38
18 .0 —II .~ * s a i * II 02 a.s a
S I  —* 3,’ 1 5 I.S3

*41.0 •tS.’ I I I 2.55
tOT AL *33 a39 2” 023 32 ~
CII’. tOTAL 2 000 503 365 ~~~ 3’ 7
CDL. AVG . 5.53’ 5.72 S.9~ ‘,13 9 .30 20.03 00.00 

~~~
AV E RAGE SIC, M(IGMT • 1.,2 ~? A V E S A G E  ‘AVE I~ !0OO • 5.53 SEE’
V A ’IA’4C1 O~ SIC HEIGMO 5 0.03 I’ 5; V 4 1 5 I A N C E  OF ‘44VE PER IOD • 1,11 SE C SOS
II’A’Oa’o OEW !ATION OF HE IGHT S ~ ,t_ j ~ ? 3 ? 1 4 ’ O A # 0  DEV IA TION OF P0110D • 2.1* SEES

Rf$ULT$ OSIAI”ED FaD. 7—MIN UTE. PC. I. I.E ‘E CORD S TAKE N WItH A PSEISIJOC
WA VE GAG E LOCA TE D A t  SU~’GLO •:s—i’o RICa

• CaLM S ~~~

*990 D85!RVAT ION3 2U~~~44”Y L O W  22 HONTUS J1JL 69 ThROUGH JUL 74

PER IOD 5 2 0 . HEIGH T ( P T )
(SE CS)

CU’. R O W

o•I I•? 7.3 3.A 44. 5 3.6 ~.l 7.8 TOT ,’ TOT .S A44 1,,W

3 ,0  — 0 0 0 0  0 , 00
1.0 — 1. 0 j 0 )1 V 0 , ro
2.0 — 2,9 3 10 l~ 14. I? I 63 1 0 0  ?.P0

3.0 • 1.9 0 5 2 1 931 1 . 4 ’ ,

• u .Q 1 I? 10 ~‘ 0 28 ~ 31 2.2 1

3,0 — 3.9 3 20 ‘48 26 7 0 1 106 003  2, 7’,
6,0  — 6,0 S 20 25 I~ ~ ~ 7 8? 757 2.71
7 .0 • 7 ,0 ‘4 2V 20 13 A 2 1 70 725 ?.~~6

8,0 — 0,9 16 IS? 7’ 10 10 5 1 711 6 4444 2.04

9.0 • 0.0 11 76 44 6 0 I ‘1 1 I l5’~ 367 2 .13

10.0 — 0 0, 9 ~ 36 20. 16 II ‘I I 101 21 0  2 , 5 1
11. 0 — 1 1 . 9 112  0 .00

12.0 .f7,9 5 21 I~ Ii 5 3 60 Il? 2.51

13. 0 .13 ,9 5? 0 .0 0
0 4 4 , 3  .144 ,0 5 I? 8 3 8 2 7 44! 5? 2.70

13,0  .15, 0 * 0  0 ,00
144 .0 •16.0 I U I I 3 0 20 2 . 6 1
11 .0 .17 .9 I 0.00
1 3 . 0  — 0 8 , 9 I 0 . 0 0
19 .0 .10 .9 I 0 .00

~~~ .70,9 I 1 1 2 3.00

2 1,3 4 0,00
81 399 ~~ 5 13~ 

17 75 ~ 2 .35
CU” . T O T A L  l O O T  9 39 5 4 4 1  7~~7 III 544 ~ 1
CO L , A V O , c ;I”’ 8. 60 8 .0” 7, 66 8. 63 o 0 4 ’  9.39 q ,50 8.58

A 0014 40c $ 7 0 . ~~~if 0 ” ’  • 2 . 3 1  ‘0  A V E R A G E  W A V E  PI~~I C D • 0 ,55 ftC’
V A R I41 N C E  0~ 911,, “OlD”’ • 1. 35 Ft  SO V A R I A N C E  DV W A V E  PE~~(nO • 8.2~ 8CC 30’
ST44’IT A RD 0 0 0144 010’. OF ,E IG”T • 0, 16 I~ S T A N D A R D  D E V I A T I O N  OF P0’EDT • 2.06 SEC .

R E S U L T S  T0 t & T ’ . F O  0 0DM  0 0 2 A • S E C O ~~D DIG I ’ AL R ETD I DS 0AKE ~ W I T H  A PR ESS I I R F
• .AV ( G A DO LO CATED AT S4JNGLO~ ‘IS” (’.8 PIIR .

• C11LMS A5F O”I0100,
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Table  • ‘s — 3.~. ~ui.ibei’ of ana h’:ed pen and i nk  r ecords from I’a lm  Beach ,
1:l O rj d s  1

\ rio
N JAN FEB lIAR APR FIAT JUN JUL AUG SEP OCT NOV OEC 1131

Y R \  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _

1.954 72 159 [68 162 173 178 180 169 49 120 1430

1955 177 139 177 169 175 174 180 181 172 43 1587

1956 44 181 179 160 160 1.75 179 174 102 1354

1957 13 92 147 83 172 124 152 159 166 174 108 1410

1958 1.19 147 5 5 170 178 57 175 123 182 116 1

1959 183 162 181 176 1.48 1.61 181 170 171 1.54 168 165 2020

1 9 6 0  1 1 6  174  174 1 7 0  1 .4 2  93 67 184 155 1 .8 4  157 71  1687

4 1961 36 79 104 136 34 101 177 168 [79 180 107 1301

1962 [50 1 1 2  262

1Froni 7-minute  records take n s ix ti mes da i ly ;  anal y zed by the  seco n d
B~ B method .
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det  e I ’ i - i  n e d  1w an o ld  an a l v s  is  me thod  f rom — m i n u t e  pen and
i nk r ec  ords t a k e n  s ix  t i IIICS dai 1 v and comp en s a te d  to  c o n p u  re
w i t h  r e su l t s  f rom recent  a n a l y s i s  m e t h o d s  (see Tab les  A — 3 4
and \ —  5~~ )

F i gut - c A — 5 S .  A n n u a l  c u m u l a t i v e  si g n i f i c a n t  h e i  ght  di  st  r i b u t i o n s
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f rom P a l m  Beach , F l o r i d a .
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i: A - Jf IN-449
APR *

- ,~J ~~,J JAN ’~ MAR * 
- 1 0 Lii

~ PE R C E NT GR E A TER T H A N  IND IC A T E D

NOTF.:
* = de te rmined  b y an o l d  a n a l y si s  method from 7 - m i n u t e  pen and

ink  records t aken  s i x  t imes d a t  ly and compensa ted  to compare
w i t h  r e su l t s  from recen t  a n a l y s i s  methods  (see Tables A-34
and .\-35)

Fi gure  A - 5 7 .  Seasonal summaries ot  c u m u l a t i v e  si g n i f i c ant hei ght
d i s t r ib s i t  ions from P a l m  Beach , Fl ni-ida .
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6 .0 • 6.~~ Ii 7’. Ii 9 8 20 16 7 I I”  64. 3 .. #‘7
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7 .0 — 1,8 9 20 22 I I 2 76 30~ 5 , 410

6 ,7 — 0 ,9 2 l~ 2 7 2 1 9 2 44 09 30’, 2,00
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II. ’ •II, ’1 7 II 2 2 20 73 3 .30
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3,’ , • 5,9 26 70 1 1 447 9440 3 , 1 4 ’
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A NTi  ~~~ RECORDS 1*6514 ‘ITO * STEP RESISYIN C I

“ A V E  G A G S  L O C A T E O  A l  P a 3 . V~ SVIA CV I PIER
• C* L~~S AP ( OP’5?TED .

*8? O B S E R V A T  30N3 SU M OA R ’  FOR APR 0’S APR t,0 APR 63

P6~~ I00 0 (1601 (011
(SEtS)

CU” . ‘C-
0•.Q .1 ,1 —2 ,” .3,3 .44 , 3  .44 ,9 .5 .7 .b,’i .7.3 .8.1 TOT ,’ 10? .I £441 .’

.7 • 3 , 8 100 2 2 1 0 3 0  3 , 24.
2, 7 • 7, 44 17 5 ”  99’
2, 0 — 2, ’V A ‘, 914 ’ i  . 4 4 3
9 .’ — 3, 44 *6 ¶ 2  71  019 .7’
3,5 • 3, ’~ 3’~ 39 I” 10 320 9954 1, 2 3
44 ,1) — 44 ,44 31 75 Sb 37 ?7 10 2 1~~1 754M 2, uC
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CDL , *146, (4,A3 M b.I~ 3,87 6,35 6.05 11.3’, 7.60 ‘4.80 .00 11.00 5,5,

* 9 3 0 *6 1  516 , ‘4 5 1 0 . 4 1  I 7 • 5 44 P~ A V E R A Q I  14*06 060)00 • ~~~~~ 3 5 C M
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2 ,0  • 7 ,41 2 2 1 0 0 0  ,441— “ 4. 999 ,A 9
4,0 • 0 ,41 SI  68 ‘~ 2 3 71 997 ,559
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CDL. *90 , 5,20’ 6 , 5 4 4  7,12 54,SA 8.36 45,53 7,50 9.50 17.30 ~* , S0 5.,8b

A v E R A G E  5 1G . Sl IGR Y • 1, 93 ~T *44C R *G F A A V E  P E R I O D  • 5.,95. SECt
V A V I A N C E  0~ 51G . HEI GH T • 2 , 36  IT SQ V A R I A N C E  OF ‘AV E PER IOD • 9,98 SEC SOS
S 1A ND A ’ 4 D D E V I A TIO N 014 H EIG H T ’  • I,447 PT STANDA R D DEV IA l)0~ OF PERID D • 3,1 6 SIC’

RESULTS 081*14160 IpO,, 1—MINu T E P IN *44 0  Q44 44 R E C O R D S  TA KE N wIll’  A STEP RES IS IEN CE
‘AVE DA DE LOCAT E D AT PAL M AE A C S ’ PIL~

• CAL ” S  A R E  0.4 11110 .

3 17 ORSER VA TIOPA3 SU”A ’f Y 0044 oCT 59 O C T  4,0 O C T  81

o l I G H T  (PT )
(SE C S )

CL” •1 , 9 .1.7 .2.5 •3 . 5  •~‘,l 
,A ,9 .5.1 .6,5 •1 ,3 T O T .’ TOT .’ ‘VI. .’

.0 — 3 ,9 79  l O O T  .00
2 ,1 — 2 ,41 I C - ~0 .0 0
2 .0 — 7 .9 1 0 0 0  .0 0
4 ,1 — 5 ,’. 45 ?I 83 501)0 .13
3,5 • 3, 9 21 uB 12 2 90’ 939 1 .1 0
‘4 , 7  — 4 ,9 37 “A 35 IS 2 2 1 2 4 4  8449 1, 4,7
0. 2 — 5.9 27 4S3 3’, 02 12 8 2 393 173 2 ,10
6 ,7 — ‘4 ,9 2 19 17 IA  12 14 4’ 2 .6 

~8 029 2.450
1,’ — 7,4 341 39 54 ~ A 4’ ‘4 410 ‘.a3 7.28
8 ,0 • ‘.9 j9 19 ‘4” ¶ 9 1~ ‘4 I~~0 34. 3  2 , 044
9 ,7 — 9,0 1.6 31 2 1 IS  41 .1 5 0 3  2 3 3  3 , 90

3 , O — 3 0 .9 6 IS 12 3 0  A 2 53 130 2 ,01
0 1 3 ,0 — 3 1 , 0 ‘~ &‘ IS 2 2 7 78 1, 73

1 , 0  .3 2,4 2 I I 8 3 0  44 2 35. 50 2,254
%1 ,0 •I3 .~ .1 2 2 2 8 IS 2,65
( 4 4 ,7 •i~~,44 44 2 ~ ~ A ,75
T O T  AL 7’ 19 77 1 2 1 5  1’. 1 611 35 I 7 ~ 2 3 , 82
CU” , 1 0 1 A L  5 0 0 0  7 0 4 4  A i R  2 67  5 2 0  60 27 10 .6
COL , A R G , 6,08’ 8,50 7 ,AS 1,25 9, 02 7 ,97 9, 05. 5 ,15 8,30 5.,Q3

*VS P 4 ’ ,3. 51G. RI ID”T • 5 , 044 #1 a V E R A G E  SAV E PER IOD • 6,03 SEC .
V A R I A ’ 4 00 040 S1G , 041044! • 1 .5 4 1  P T  SQ V A R I A N C E  OP ‘AVE P E R I O D  I ~,Q9 SIC SQ.
5T 44N04 ’447 D E V I A T I O N  OF 011101 • 1.28 FT S TA ND A RD O E 4 IA T I O N  OF ~E P IOP • 2,86 S E E M

I
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510 (PSfRRI T IO N S SL ’l’4Y F0’4 ‘.Ov 50 ~~~~ 44 0  4400  A l

“6 lOO T (5?)
( S I C  3 )

Cli” , I” -
— Ø. ,Q .1.1 •2 .S .9 ,5  ~~~~ •‘4 .~ .5.7 .6.5 .7,9 ‘0’ .’ 5 U T , S A , , , , I
— ,~ — 3, 9 27 5 0 0 1  ,0

2 , -i — ‘4 ,’. 2 .1 I0’~ .‘.1
7 ,5 • 2,~ 8 2 44 ‘VN• .4.9
3 ,2 — 4 ,44 544 I? ‘4 0’ .’  ,f0
9 ,5 — 9 ,0 22 2’. 10 ‘4 “‘4 N ’ . Q  3 , .’Q
‘4 ,2 — ‘4 ,9 IA 3 ’ 69 941 (2 f’ .6 ~~~ 444 ’ ’. 7 •~~’4S , 0 . S ,~ 3 2  70’ 4 6  4 1 3  344 20 I? 2 0 ’ .  T v e ,7M
6,2 • 44,9 5 0 1? 28 92 20 lb 41 3 3 .~ ‘ . V p  ., 7 4 4
1 , 2 — 7,9 I” 70 20 ~ 4 4. 2 75 957 3 , 4 0
41 .2 • •.41 50 75, ‘4 0 S r  3 ’  54 .6 ‘4 137 745 41 7,30
9 .0 — 9,~ 56 ~~ ¶ 0  I? 5’ .1 6’, ISO 2 ,4 2

10 .0 .30 ,9 ‘4 37  IA  (4 44 2 “C 93 .‘ , ‘ 4 )
( 1 ,0 — 3 1 ,9 2 6 ~ 12 2 30 53 3.22
12 , 0 3 7 , 8 41 6 A 2 lb 22 ,,,2 7
13 ,1 — 1 3 . 9 2 6 4. 3 , 1 3
l O Y A L  Ill 1416 “0 )941 1 7 1  Il 26 10 2 2. 5’ .
CU’, TOTA L ( 0 0 1)  4 4 6 3  4 4 0 1  *2 4 4  flO 109 48 I? 2
CC’L. *06 , (4,93* b,I~ 6 ,60 6,R9 7,69 7.31 b.V’S 7.30 3 2.30 6,07

A V E R A G E  SIr,, “I TG ~~T • 2 .36 FT A V IRA I. L ‘4*45 PPR IOO • 6,57 56CR
V A R I A N C E  0? 310. HEIGH T , 1,744 FT SO VA 44 IA N C E 0~ “ A V E  P E R I OD  • 5,A’, SIC 86*
ST ANDARD D E V I A T I O N  OF 443.10441 • l ,j? V T S TANDA R D L I V I A T I O N  0’ P~~R 3~(0 • 2.34 51CM

RESULTS 081*14461) EkO” 7—”’ INU TE PEN AN D INK RECORDS T A K E N  ‘IT” a 5’E~ 
41131314 Nd

‘AV e GAGE LCC A ~~6D AT P*L’4 41 A C M PIER
S C A L M S  *44 6 044 3 11 6 0,

21’ OB 3E RVA T ION S SU M MAR Y 00” nE C 59 013. 61

PER IOD 441 11314’? (PT)
( S E  C S )

LU” . RD.
O.,9 •l.7 •2.5 3,3 ‘~~.I ~~~~~~~ — 0 , 7 “6.5 001 ,’ T O T .’ £ A ’ .~~’

• 3 , 41 29 l ’ c O  .11
2 , 2 — 2, * 3 O ~~0 .0 0
2,3 . 2 ,41 1 0 7 0  .30
5, 7 • 3, 44 55 7 II 3* 100’ 5 , ( A
3,’, — 4 ,9 22 2 7 0 4 4 4 4  3 , ’ .?
A ,)) • ‘. , ‘~ I V 29 ‘44’ Si 29 7 7 ~“47 950 2,~~3
3 ,7 — 3, 41 ~4 ~5 1117 3 7 )i ’ ?~~ S’ 7 ”2  .‘,9A
8.3 — f’,0 22 26 IS ~~ 7 2 . 4 4 5 4
7,2 • 7 ,9 1 70 “1 72 15 244 ‘4 109 “ I S  2. 5~8,0 — ~~,0 ‘4 I I  33 3 R  22 5 4 12” 20,. 3 ,Y
41 ,44  — 9 ,0 A II 19 I)  II A 5 7  12 4 1  3,418

3 0 ,11 • j f l,9 A (4 44 ‘4 3 ’ , ?~ 3, 36
11 , 0 ‘11,9 A A 3 1  A 2 3  57 3 ,446
1 2 . 0  • 3 2 ~~9 4’ 1 R I S  3~ ‘.“~~

.35 ,0 ‘4 4 19 ‘..‘414
l ’4 .7 •I .~ I I  4’ 10 I S  A ,140
ID O A L  77 l~~6 .608 292 182 IS )  79 2 ,75
CLI ”, ‘O’ A L 1 0 0 0  923  7 5 4 7  5 4 1 3  3*0 1 ’ 4 7  3 7 7
CCL, aVG . *,96’ 6,12 6.96 8,05 b,17 0,67 8.442 12.00 6,71

A V E R A G E  Sir., ‘ . 7 3 0 0 1  I 7, 77 p 1  A V E 4 4 A G E  ‘AVE P E R I O D  • b , 1( SIC’
VA R I a N C E  O~ 310 , ME 1G~~T ‘ 3.69 PT SQ V A R I A N C E  OF ‘AVE PERIOD • 3 ,20 SE C SI’
$t A’,44 A 440 DEV1 *’ IO PA OP 061001 • 3,30 V T S TANDARD Q I V I A T 1 D N  014 ~E RlO D • 2,214 SIC’
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*4190 O P S E R9A T IONS SUMMARY 1041 31 MONTHS JAN 5 9 THROUGH FEB 62

019 100 061601 ( P T )
(SECS)

CI.”, 4 ’ O ’
O. .9 .1, 7 .2 ,5  .3,3 •~~.l .44 ,9 .5, 7 —6, 5 .7,5 .8,1 701, ’ TOT ,’ AV I, ,S

— l, Q 95 1 0 4 4 0  I,2~
2. 2 — 2 , ” 6 b 3 0 0 0  .‘43
2, ’. • .6,9 3 3 9QA .03
5 ,2 • 9.” *7 2” 448 090 ,l4?
3, ’, — 1,0 57 951 141 A 307 902 1 .15
‘4 .0 — 4 ,0 22 36 ‘~1 36 IA 3 I ~19 791, 2,03
5. 1 • ~~,9 53 22 30 39 23 98 5 2 54.7 6114 2. 841
6 ,0 — 41 , 41 9 17 12 12 12 32 41 .1 044 4 4 A 9 2 ,70
7 ,0 — 7 ,0 II 141  15  6 5 44 5 5 6 7  5’,’, 2 ,0’,
8 ,0 — • ,9 Il 22 25 11 10 6 5 I % O 5  288 7 ,32
9,0 . 0 ,9 44 IA 16 12 A 5 5 2 70 

~~~ 
7,60

I? .)) .10 ,9 3 41 9 9 b 3 2 1 45 3 1 3  2.72
11.0 — I I , ’. 1 a 7 6 44 5 I 1 1 31 88 7, 83
12. 3 , 3 ? ,9 5 3 3 5 3 2 I I I 21 37 3 ,QA
13,0 .33 ,9 I I I I 6 l b 5,51
l~~,O —l’ .,~ 2 1 2 I 6 IC 6, 50
15 .3 .35 ,9 5 5 44,88
1 6,0 —1 6 .9 I 2 5, 0 3
TO T AL .163 .113 ~~~ ~A7 85 60 21 II 3 I 2, 00
CU’, TOTAL 1000 737 024 555  18 44 l O S  A3 IS ‘4 I
CUL, A vO , 4’,93~ 6,08 6,53 6,89 7,21 7,78 8,19 8,96 10, 97 12,17 6 ,44 3

A V E R a G E  010 , 03.1601 • 2, 0 2 • T ’  A V E K A G t  w I F E  PC R000 • 6, 417 SFC*
V A R I A N C E  01 510 . H E I G H T  • 2,03 FT SQ V A R I A N C E  OF •A ~~E PE RIOD • 7 , 5 3  SEC SO R
STA N DARD D E V I A T I O N  1314 HE IG HT ‘ 1.43 11 STA N DA R D DEVIA T ION OP PER IOD 5 2 ,67 SEt’

RESULTS OKT AI ~~ED P440 *  7.Ml~~U1L PIN AND IN” RECORDS T A K E N  W I T H  A STEP R E S I S I E N C E
‘AV E GAGE LOCATED A T PAL ’ I4EaCM PIER

S CAL’S A~~E O M I T T E D .
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~ ——--,-~ ‘— “- ~~~~~ -—-- - - -~ - .‘ ‘  -—~~~~~- - -_  _ __ _ _ _ _

‘l ab le A- 34. Coin p ar i  soil of r e s u l t s  f rom d i  f f e re nt  pen and i n k  wav e
record a n a l y s i s  methods , P a l m  Beach , F l o r i  Wi

0at ~~s ~) f ~~i g I l i f ic a 3 l t  h e i gh t s 1 
~ Si g n i f i c a n t  pe r iods 2

11:3 tol 5013111 ) 1 C’ , 
~~~~~~~~~~~~ 

— It
‘ e ) n a lv:eol  by C o r r e l a t i o n  A B II C o r r e l a t i o n  C 1)

‘ :ERC met hod be tween  1 between
h e i g h t s  ( f t )  pe r iods  (s)

1Si gn i f i c an t  h e i gh t  from the  CIi RC method
A + B x ( s i g n i f i c a n t  h e i ght  from o l d  method) .

2 Si g n i f i ca n t  per iod  fro m t h e  CERC method
= C D x (si g n i f i c a n t  p e r i o d  fro m o ld  me t h o d ) .

‘Table  A — 3 5 .  R e g r e s s i o n  e q u a t i o n s  used to
compensa te  si gni f i c a n t  he i gh t
St a t i s t i c , s  for  L~I i’i Beach ,
F 1 or i 0 a

L Year 4 Compensation equations (it)

19 5 9 to  1962 !I~~~’ = 0 . 0 4  + 0 . S 1  I l ~~:’

\0’I ’L :

= e s t im a t e  of s i g n i f i c a n t  he i ght
t h a t  w o u l d  h av e  been o b t a i n e d  by
the  CIiR C me thod  of pen and i n k
record a n a ly s i s .

ii  - - - = si g n i f i c a n t  he i ght o b t a i n e d  by
o l d  m e t h o d  of pen and i n k  record
a n a l y s i s .

2 13
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0 0
~ 0 0

~0, 0~

‘U~~~~~~ 
‘
~~ ‘B’

L 4 3 ”  ‘~~~0’
~~~~~~~ -o~~~,= 0~

— •-‘ “~~ -‘ 0 0  0 0
o “ — E

~ ~~E’~ F~t -~~ ‘~~~0)
o _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U, , —‘
_J

0, ~~~~~~~~~ 03 03 03
o ~ ~~~~~~~ 

,-, — —

~

-4 L~,
-; (11

C’, 0) 0’C”)
- c,~~~~~ + + +

0, 0~~~0 C 0 0
00 C (40 0,-•~-(
:4 ‘3 ‘— “4 .4’, (4’)

I I

C’,
— C

V .4-’ -4-’
~~ 0 0 0

= ~~~~~ 0) 
N N N

C “4’ (.0 03 4 —

B .2 ____  ________________________________________

:40 l~ 440

~~ -~~ ~~~~~~~~~ -~~ 
‘
~~ ~~.2 -~ 0 5 -c -~~

;; -B’ ~~~~~~~~~~

~~ 

-

~~ 

-
~ ~ ~

~ 
-
~~~~

-
~

‘ ~~~0 -  ~~~~~~~~~~~~~~~~~~~~~~~~ ~~

L~~~ 133 0, 131 0, (~ (~ 
(j

“1 VI VI ~ . 
~~‘ ‘o’4*~ 6. 0 N’ N N N N’ N N

U 0 0’ C’ 0’ o~ a’ 0’ o~

~o 0 0 3 I
.0 ~~ -~~ ~ ,,~

LI (..J~~~~~0 ) j ~~~~~ 
~~ ‘~~ ~~

____  
z ~~ z —

N ‘ ~,‘4 ‘~~ ~n ~~ ~~
~~ N N N N N N

04 0, ~ C’ 0’ 0’ 0’ 0’ 0’ 0’

~ ~~~~~~~ 
— “

3-’ , c z> 04) > 0 0,.
• ~~~~~~~~~ 0 0 ~ 0 0 (4
Z ‘-~~~ 0. ‘—~ ‘—~ < Z —, 0/) 0

~~ ~,, g~_~~ 
C) N 4” ~~ — —VI ~~ 

,~~ N N .‘. (‘4

— H
(‘1 -

- 
1 1

— a :  .. 03

C’ ‘-~~~1 ~ -
C 0 0

‘ - :~~~~~~~~~~, 5 5
I ~_ :4

C’ “ C4 ’ ~~~~~ C

L~~ 
!_i~_~~~ 

ç3 
_____________ _ _ _ _ _ _ _ _ _ _
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Table  A - 3 ” . ~, t U 1 t ( , ’ r  U I  0 l 3 I ~ 11V~~~’d i ’ocoi ’ ls t l ”J ’I l a k e  bo i ’t i s  , I l o r i d a .

\ M@\ JAN FEO lIAR APR MR’( JUN JUL RUG SEP OCT N~ V OEC TOT
Y R \ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _

1966 68 157 184 178 165 164 170 174 111 38 177 165 1751

1967 185 167 186 151 182 149 185 89 1274

1968 88 88

1969 100 108 99 71 87 67 109 117 107 59 924

19’7 0

1971 40 110 88 238

1972

1973 28 36 44 50 42 208

1974 94 64 10 26 60 109 113 476

19’7 5 97

1Resul ts before ~ovcmber 1968 obtained from 7—ni mite pen atoL l i n k  records
takell s ix tines d:d l v ;  analyzed by the CERC method . Result s after

~ovemb er 19( 8 obt a ined  from 1 , 0 2 4 — s e c o n d  di g i ta I records t a k e n  four
t imes  d a i ly .

215
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I 3 I I I I I I I
— C~.J C\J C~.1 (“3 (‘.1 (43 C.

~ — N ~~c~~’) 0.a~ ‘D ‘.D ‘~0 ~O N- N N N

E c o o * - ~u’.~~~~~~,e  2 C:

03 C.
(I) oO ‘4-

I a~0

ii ~~

•

I ~~ * \ * 4 : a I ’ a )  ~

~~ ,~~ ‘

4’ ‘0 4-

~~
. 10= 1 ~~~~

“ ‘ - ~~~~~ ‘0
~~ 0 ‘—
— U
~~ U, -‘
~~ V. ,5~/ ~

~~~
‘ 0 * 3  ‘N -~~

‘ 0 -’

o~~’ ~~~~4’ I ,C
~~~~~~ 0 E I 0 

~
~~~- ‘ - ~ ~~~ ~

j 0

-

0 * g 5SEr44 F’l L()
—~~~~ ‘~~ I 0
4’ O o020,).- / ‘1

— 0
— (4” I
— — 0 0 Ø’~~~~ H ~~‘ ~~

0 I 
~~~~ i~~~~~~~r”) E —\~ ~~~

, - -
I ‘0

I I I I I ~~ I I I  o — 

—

0) ,,D~~~~ ~~~~~F~~~~ C\J — 0

(
~~

) l q b I ~~H IUD DI J !Ub i S
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4’ *0 I 0 ‘N-
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E
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~-1

1:4~
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- C’)

0
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‘ 0’ 0= 0 —1 - cxi
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1 1 1 1 1 1  I 1 1 1 1 1 11 I I 1 1 1 1 11110 1 iu 2

~~ 14 - Y E R R— OBS - 4 5
- DEC 68 —OCT 69~- 10l3

i— 12 - 1 9 6 6 — 1 7 5 1  - 4 0  u-i
LU •

-

~ ~
~~1 0 -  —
-~~ 

- 
~~~~~~~~~~~~~~~

LU S~~~~
-~~~~~~~~~ - 25a:
a: -

Ci ‘ 
U)- 2 0

966

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
= 

Q 0

PERCENT GREATER T HAN I N D I C A T E D

I i . :

+ = c : J p I i  t ed f rom 1 , U2 4 — s e c o n d  d i g i t o t l w a v e  records  d e n
t O u l ’  t i Illes d a i l y .

U n m a r k e d  dc t e r m  i n ed  f r o m  7— rn b ou t  e pen and i u k  r~’ co d:’ t o i L - i :  s i .x
t i l o e s  d a i ly .

Fi gure \ — n O  . - \ n n u a l  cI l IIIa ia t ive s i g n i f i c a n t  h e i gh t  d i s t i ’ d ’n t  1 :115

I 1’oun Lake  i’,OI’ tIl , 1 b r  I clot .
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~ 4 SEP”107 - 15
- 

OCT -60 (DEC 68 — OCT 69 - i ri I’—
NOV - 109

~~~ : ~:i°~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

I—. 

4 MAY-175
I I I  a-, Lii

- 
U U I~~~O I  DEC 68— OCT 69-i - 1 0 —~
JUL- 109

! ~1~111 4 - JAN-194
FE@-172 0EC 68—0CT 69 - 1o~~
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i
~~~~~~~

ij
~~~~~~~~~~~j~~~~~~~~~~~!,l , IT h  

102

PERCENT GREATER THAN I N D I C A T E D

F i g u r e  \ — 6 2  . S e a s o n a l  s umn: : t r i  es of c u m u l a t i v e  Si  gni f i c a n t he i  gh t
d i s t r i l e u t  i on s  f rom Lake lo ’orth , F l o r i d a ;  computed
from I , 02 - 4 - se cond  di g i t o l l  wave  records t aken
four  t in i e s  da i  lv .

220
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t a b l e  ~\ - 3 S .  ha~ r c l i ’  , ; I t  C (: 1 ’ l a k e  lVôrt  to , I l : Irl( I I I  -
I I i s O  r i  ‘ u t  1 010 ~ I t  5 i g i l  I I i  L’ O I  l o t  l i i i g u t  V I,’ l ’ s I  5 n c r  i 1,~~

I i I) , IbS( ’  ~‘\ : l t  1115 p er  I , n ’ ) ’) ol ~~~~ re: ’ 0 I ) ! O S  I

191 00St~~V A t1O~.$ $UM”A !Y PIl l JA N 449 JA~ 74

5(0100 010. BL IGHT (Pt)
(“Cs,

Cu’. •O.
0•t .2 2•3 ).~ 5.3 3.44 TOT ,’ 7QT ,’ A VG . .

0.0 • 9 * 0 0 0  0.00
1.0 • j • 9 *000 0.00
2.0 — 2.9 5? 3 44? 1000 1.51
3,0 • 0.’ 13 3? 37 5 1S~ 930 1.05
5,0 • 5 .9 244 144 5’ 52 is) eoa 2.)s
5.0 • 5,9 3 *5 II 17 lb *0 *75 552 0.244
44.0 • 44 .5 3 3 3 25 %0 lb 3744 0.044
7.0 1,9 3 II S II 350 1.44 3
e.o • e.’ *5 2* IS 3 *0 bT 209 2.35
9.0 • s .s  2 * at  5 5 72 22? 1. 11

10.0 — to . ’ *0 33 3 37 Ia’ 1.35
1 1.0 .1*., 9) 0.00
*2.0 —3 2.9 3 244 3 344 95 1.30
*3.0 —13 .’ 33 0.00
11.0 —1 0 .9 544 a~ 37 1.30
*5 .0 •13., *0 0.00
*44,0 •lb. 9 3 3 *0 .50
17.0 .11.9 5 0.00
*6.0 — 1 0 .9 3 0.00
19,0 —1’.. 5 0 .00
20.0 —20 ,’ 3 3 5 1.30
25 .0 4 0,00
?OT A L I 0 ~ I I I  20, 119 32 11 2,244
CuM , TOTAL *000 092 52* 232 02 11
CCL , AVG . 7,440’ 7,447 3,2* 5, 33 44 ,20 •,~~3 44 .30

AVERAG! 5IG , .ICIGW T • 2,2! 51’ A v I o * G L  .oc( P140100 • 44,ae •(C1
VAR I I 4 4 C I  05 511 , BL IG HT • 1, 20 0? SQ V a~~? A44C( OF —a9( 010*00 • to.9~ ~ c so .
3?A ~ OA RD D(v I *T 1 O ~ OF HEIG HT • t , 13 14? 3? *WQA ~ D DE V I a T I O N  OP PFl 1O~ • 3.)? $CCS

44EIULTS 0B ’T A T *IEO P ROM IO?A .SPCO~ O DIG I TA L 0 (00005 TA KE N WjT H A ITEP lEA , AN D CON ?. Ilt
N A V E GA GE LOC AT FO A T M U N I C I P A L  Sl IMING PIll ,

• C AL M S A R C OM ITtED .

172 ( ‘ ) O S E R V A ? I 0 4 4 S  5U~~”&~~Y ~~~ FEB 76

PF~~IOD 510 , ~~ I(,~i’~ (PT )
(SEC 3)

C i ” . BC.
0 I  1 2  2.3 3.44 £1.5 5•b ~.7 10~~.’ T O ’ ,. AVI, ,M

0 .0 — 
•
,Q * 0 0 1  0, ’0

1,0 — 1, 9 I’C’ ‘.nr
2.0 — 2 .~ 44 20 44 35 I C C ’  1 ,1 .0
3 ,0  — 3, 0 44 II I, 10” Qe,’, l , #1

• ~~~~ *7 o, *1 44 447 sb” 1, 75
S.C • 5, 0 12 6 20 44 *1 44 70, 0 j 4 4  3 ,51’
44.0 • 4 4 , 9 23 Il 31. 73 14 2 , 1 1
7,0 • 1 ,9 35 44 o l  ‘ b O  1 . 70
6,0 — *7 1? 44 141 60,5 2. 7 9

9,0 — 9 ,0 1? 50 35 6 44 1 1 4 4  0,2? 2,00
-‘ 10.0 —l 0.~ 12 50 44 6 44 #1 5 0 4 4  1, 7 7

II.? “ I l ,~ h I 4 3 ,~~ 0
* 2 , 0  — I ? ,~ 57 ‘II 23 *2 26 3 ‘4 I~ 2, ’’~
11.0 — i  0 ,0 7 5# 4’ ,rn
* 6 . 0  ~~~~~ *2 II? 611 *2 35 44 6 ISO 21.6 2.19
15,0  ~ 15, 0 76 0, fI0
1 44.0 •I0,,~ III 44 II? 744 1,63
1 7,0 — I 7 .~ ?0 T ,00
18 ,0  ~~~~ 20 0 , 0 0
*9 ,0 •I9 ,Q 29 0 ,00

• . 20,0 — 20,9 20 6 29 29 1 ,70
21.0 • 0,00
T Q IA I, 70 14911 721 1 * 0  6~ 2~ *2 2,211
CU” , TI)TBI _ 3 3 0 ( 1  Q3~ II3 N 2~ 5 *05 III I?
Ca L , A V G . 6,06’ 9,06 10 ,76 6.51 12 ,111 ~,I 0  10 ,07 9,09

A V E R S O S  5j0 ,. ~t Ir.” t I 2.2” P T A V E W A G I  • A V L  7 1 4 4 4 1 0 0  • 9 ,90 SIC ’
044 44 144 0 5 (0’ 311 , 614 1GM? ~~~~ 

00 *0 V aRIa ~~Ct (00 0.*V( •E’I~~D • 19 .13 S(C 5Q~

~~~~~~~~~ D C v 1 a ’Il)’. UI I4(IGMT • 1.21 FT 514490 *441)  ~LV I a t t 0 ’ . 00 ~~~~~~ U 11 , 3 7  *0C M

22 1

~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘

-—~~~~~~~~~~



—

99 O . S * R V A ’ I O ” S  ) u” *~~, Pr’~ ‘.~~R 69

P 5 4 ! : ” B IG , “~~I1’”o ~F 0 )
(SE 0(11

CL ” . 1w ,,.

0 1  I—? 2 )  5.14 Q S  SUN TOT ,’ IL’ ,’ ~ .0, S
• ,~ 100 1) fl ,r~

1.1 • 1, 9 1 0 0 0  0, 00
P. ’ — 2 , 0 10 10 1 1 0 ’ - 1 .93

• 0 ,9 10 20 I~ 30 01)1

— . — ‘.9 211 ? 0 55 30 1 7 1  0440

5 , :  • (1 ,9 10 27 1)0 5ii 3 211 30 255 #7 ,9  3 . 4 4 ?
4 4 , 3 • 44 ,9 20 20 20  61 S 4 4 V  2 .143
7 . 0  — ~ ,0 10 I I  20 525 3.00
0 . ’ — 8,” 0 0  ‘II 00 20 I I I  S05 1, 044
0 ,0 • Q ,-~ 20 20 20 81  39u  2 . ”O

0 3 . 0 ’ .5 0 ,9 10 ‘4 ” 30 10 ‘II 3 3 3  I,9~s
1 1 .0  — 0 1.9 282 3, 10
12.0 —12, 9 SI 51 10 I I I  2 ” ?  ~~~~1 0 ,0  .13, 9 131  0 , 0 0
1~~.3 — 0 — ,Q A C  SI 121 1 3 0  2 .17
15.3 .%S ,Q 0 0.00
0 4 4 , 1 — l o ,q 10 10 10 2 ,50

1)0 310 28 3 2 8 7 ,  51 30 2 , 4 4 1 1
C - ~”, ‘O1~~L 10 0 0  970  1157 3 114 1 1 1  30
COL, , *9 0 , 0.1 1’ 9,27 10 ,S7 6,2 3  5,63 S,S0 b ,~~0

A yL4aL c 510 , “ 141r.”T I 2,6* ST £VER* OE .1491 PERIOD • 6.35 ~((0
‘&11 1449 C * 0! 010 , .I1GMT • i,21 F T  50 V A R I A S C E  0~ ‘ .149 5  P(’ IOD • 12 , 111 SEC 50’
51449 3890 D E V t a T 1 O ~ OP 1441 1 C ’ T  I 1,10 ‘7 31*904444 0 ni ’vI~~T 1O44 OP ~E’ IUD • 3, 5? SEC .

4ISUL TS OI3~~iINED FROM 10214 .IFCONI, O IGI T *L ~1CO RUS TAREN MI T V A 505P R I B ,  AN D CON? , ,‘IRl
•AV E 0*014 LO CA ’ED A ? MU N ICI PAL FISH ING P I E R ,

C A L M S  A~~E OM I T T E D .

2 6 1  O B S F R V * T I O S S  5U ’ .”ARV 011 11 APR 449 APR 71

510 , “5 1DM? 5 F 7 ~
(SLC S)

C l’ • 1)0”
0 1  1 2  2.3 3’ ’~ ~~ 5 5•~~ 100 .. 70’ .’ £ V C ,,~

0 , 0  — ,o 1 0 0 0  0 . 0 0
1.0 — 2 . ~ 6 8 II 1101 0 . 0 0
2 . 0  • 2 , 9 72 1.1. 6 I S O  9449 1 .00
3.0 — 3, 0 57 136 72 6 737 5544 1, 7”
14 .0 • 44 .0 Il 12 0 10 8 13 44 82’ 2,1.0
S.C — c~.Q 20 I I  22 77 51. 

~
7 7 : 0  A E ’ 8  3.1)?

3 9 ,0 • 44 ,9 44 2 1  6 6 6 3i 208 ?. ‘S
0 ,0 — 7 ,0 II I I  22 ?u~, 1, 10

0,0 — 9.9 25 Il 6 44 1.1. 211 1 , 0 0
9 .0 — 0 ,4 33 28 i~ II 0414 186 1, 5 6

10 , 0  — 1 0 . 9 II 2 2 6 30 00  2 . 5 0
1 1 , 0  .11. 0 39 0 , 0 0
12,0 .27,0 6 14, % 7 2~ 30 2.00
0 3 , 3  — 1 3 , ” II 0 . 0 0
* 1 4 ,0 IA ,9 44 6 S II II 2 .00
vOT

~~L 232 109 714~ 2.? 446 ,‘l
Cj’~, I 0 ’A L  1 10 0  70,5 ~99 ?l ” 146 22
C 3 , L o , , ~ ,q1.’ S,2, 5•2I 6 ,”9 5,50 ‘,,~~5 5 ,514

14 914*0,0 310 , “ F I G ’ T  • 2 ,0 8  PT a v E B A G 1 1  .44914 P~,0~~70 S 5,56 SE C ’
v*’I14’,014 3’ SIC ., .‘5ID’~’ • 1, 52 0? S(J V, ’I A ” C E  O~ A~~E •t~~I”'O I 7,78  SEC $Q.
$1~~’.ia 4~ ‘~~4I44 1IO~. OF sLIG MT • 1,23 P T 5V~~9Ø* 07, OEVI * T 10 44 OP ~I~~I O D  • 2 .70  SI CS

222



11 5 O J R S E R V * T 1 O N 1  Su’”aRO 1479 ~~~~ b~ P4AT 70

PE~~1O’) 510 , HE IGHT (PT)
(SE C S )

C L,’, ‘~0 ’0 1  1 ?  2•3 3 4 4  4 4 5  5~~ 
TOT ,’ TOT ,. £v r,,A

11.11 — ,0 500 0 0 ,”O
— 2 . 0  • 1, 9 0 * 0 0 7  1, 00

7 ,0  — 2 , 9 11 3~ S I  0014 1 . 1 0
3.0 — 3,9 44 01 VI 6 200 9143 2 , 449
4 4 , 0  — ~.,9 II 1 4 0  50 6 3  II 2 0 1  7~~3 2 ,~~8

— 5, 9 Il 1,7 50 h~b 146 I I  2’,I SO l 2,98
44 ,0 — 44 ,9 I I  38 44 6 ‘,7 2 511 1 . 70
7 ,0  — ‘1 ,9 P S  0. 2Q 72 3  1,00
5 .0  • 8,9 j l  4444 88 1Q44 1, 1)0
9,0 — 44 ,9 12 344 I7 63 20” 1, 1.9

20 ,11 — 2 0 ,9 79 11 40 48 1, 79
11. 0 — I I . ~ 6 0.OC
12.0 —12 ,9 44 6 .1.0
T O T a L  91 ~2~ 2”8 * 2 0  6 3 II ? , I7
CU” , TO T A L  I7~~” 909 *~4 0 I~~’4 74 II
C D L , A v G . 44 ,1)0 ’ 5,9? 5,1’” 4,90 S,~~I 5,1,0 S ,57

AV ERIOP 510 , ~t 1f.’-” • 2 .5 5  51 A V E R A G E  “ A Ol . 710100 I 3,99 5FC $

~* “1*’ - c E  UP 510 , HE IGHt • 1, 11 0 7 53 V~~’I*~~CE O P — A V E  ‘L”IOo • 11,92 SIC SO S
S T A N~~*R~ T’(VTA’ION O~ HEIGH T I 2,05 P T  STA N DARD )tV1*T1’J9 O F 7100100, • 2,22 SIC.

RESULTS O B T A I N E D  S V O M  10214 .S100Nn DIGI Ta l , RECO RD S TA K EN ‘ITH A STFP 015, AND CONS , pj l (
‘AVE 0*01 L O C A ? E U  at MU N ICI PA L FISH ING PIER .

F ~ CA L M S  A~~5 OM IT tE D,

447 O R S E R V * T 1 0N 5  SL,MM~~RY 5000 Ju ’4 6Q

(1191011 *10 , HEIGH T S O T )
(SEES ,

Cu ” , ‘.1,.
0”I 1’? 2~~ 3—A (PT ,’ TO T ,’ ~~~~~

0 .0  — ,9 1001  Q .”0
• I.e a ’, II’, 17 0 0  0 . 1 . 0

2 ,0  — 7, 44 90 IS I O u  95’, I.~~u
3.0 • 3,9 44 0 2 814  90 0013 0S~ 1.5 ?
4 .0 — *,9 IS *0 44 75 30 7244 “ IS 2.03
5,0 — 5 ,9 1’, 145 53 I S u  19* 2 , 0 8
44,0 • 6,9 1? IS 60 1.50
1,0 — 1,9 5 5 I S  ~5 3,1.0
8 ,0  — 8, 9 t~ I~ 

30 30 1, 00
90 1127 22” 80 2, 75

C~,” , TOTA L  *000 950 ~~~ 440

L 

C0L , ,vG , U , SIM S ,o I “,I7 5,50 10 ,05

A V I R A C !  SIC , “EIG” T U 1. 72 Fl A V O R A G I  ‘AYE ~(~~IOO U £1 ,9 4 4  EEC’
9*00 189 (05 0(1 013 , ~E I G”Y  • ,AOO 5~ SQ V A ~~Ia~~Ct OF “ A V E  PE~~!flD • ~~~~ 

$~c 514•
•~~A~~(0*~~D O F V I* T 109 U! HU G H T • ,b7 FT ST A N DA RD D E V I A T I O N  OF P1R ~~O01 • 1.20 ICC,
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rr~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

100 OR S I R V A T I O N I  SUM M *140 Y 51)11 JIlL 449

714111 0 (0 S)G , M F I CM 7  ( P T )

(SICS)

Cu” , MU•
( 5 I  1.? p.S 5.14 TO? ,’ TO T ,’ AV O ,’

0,0 — .9 1000 0 ,00
1.0 • 1 , Q 10 ~ 78 5000 .83
2 , 0  — 2 , 4 SS 1 1 9 5 7* 97? 1,18
5.7 — 3, 9 (“4 229 11 0 40014 790 1.61
41,0 — 14 ,9 9 70 110 53 1944 I , QA
5,0 • 1,,Q 20 10 ~ 4444 3 * 2 1,50
6.0 — 4 4 , 9 70 25 PIl l ,50
7 ,0  — 7 .9 9 9 220 ,S0
0,0 • 5,0 4411 9 ‘03 2 *2 .63
9,0 — 9.Q 3 7 2~ 44* %30 .93

*0.0 .50 ,9 18 31 1,’~ iS  1 , 1 1
* 1,0 — 1 1 . 9 15 0, 0 0
17.0 •j2, 0 IS 50 .S0
7 O 7 A L  344 9 1177 lb~ ~ 1 ,35
CU ” , TOT A L  10 0 0  651 371* 9
CD L , A V G ,  4 4 , 1 4 4 ’  41 ,33 0 ,eQ 5,50 A ,QQ

A V E RAG E 510 , HE IGHT I i,57 FT A V E R A G E  ‘AVE P14001(00) I 00 ,93 SIC’
VA R IANCE QF 31G . HEIGHT • ,1I44 71’ 50 V A R I A N C E  00 5*814 PER iOD U 1,62 SOC SO’
S1A ~~OA ID Q E V I A T II IN OF HEIG H T • ,bI F? ST A N D A R D  0 1 L V I A T I O N  OF PER IOD • 2, 00 SEC.

11E SU L ? S OBT A I N E D  500DM I02A .SICO~ fl DIGIT AL, 9ICORD S TA K E N  SITH A S?~~P 0145, AND CO N?, ‘It!
‘*040 GaGE LO CA000 87 MU N i C I PA L  F ISH ING PIE ’.

C AL ’S A o l OM ITT E D,

II? O S55 RVA T IONS SUMMARY POR AUG 4444

PER IOD $10, HEIGHT (sT)
(SE CSI

CU” , ML,•
0.1 1.? 7.3 3.1* 507 ,• TOT ,’ *90,’

0. ’ — .Q If’OO 0 ,00
1.0 — 1, 9 * 0 0 0  0 , 0 0
2.0 — 2, 9 44 IsO 9 44 0 100 1)  5 ,50
3 , 11 • 1.9 It 1 62 68 9 256 940 1, 70
14 , 0 -  — 11,9 25. 911 440 244 20’s 4 4 8 4 1  1, 92

— 5, 9 17 9 344 80 4479 2, 79
8 .0  • 44 , 9 9 9 Il “ * q  1,00
1.0 — 7,9 A02 0,110
6,11 — 43, 9 0 44 9 SI 100? 1.33
9,0 — 9,9 51 944 l A S 31,0 2,15

10 ,0  — I 0 , ~ A 3 440 9 170 205 1 .21
11.0 — 2 1 , 9 65 0,110
52 .0  — 1 2 . 9 9 II 26 85 1 .1 7
13,0 •I3,~ 60 0 ,00
1*,0 —1~~,9 9 )A AS 60 1,1 0
25,0 — *5. 0 Il 0.00
144,11 I b,9 IT Il 1.00
TO Y A L  705 543 1 17~ 3A 3 , 5 4 4
Cu ” , SI S A L  201 (0 795 ?III 3A
CaL , A V O , ~,A2* 6,93 ‘0 ,50 01 ,25 4 4 , 7 1

A V E R A GE 316 , HEIGHt ’ ~ 1,5 6 ~ 1 Av E R A G E  MA N! PER IOD I 44.7) SIC”
9A 01 44 9C1 ~P ~~~~ HE IGHT I .00? FT SQ VA RI A N C E  T)(1 N A V I  5(0100 U 13, 403 SIC $01
ST A N D A R D  D E V I a T I O N  0~ HEIGHT U .84* Pt S T A N D A R D  0 1 E V I A ? 5 O N  OF PER IO D • 1,87 SEC.
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107 (IBSEQVA TIUNI SUVV ARY FOR 5t’P 440

Pt0~IO0 516 , HEIGHt (FT)
(SE CS)

CUP , RO~
— 0 1  1’? 7— 3  3.40 lo.S TOT ,’ SOT ,’ a VG .’

0.1) — ,0 10 (00 0,00
1.0 — 1, 0 9 9 1000 .1.0
1.0 • 2, 0 9 37 0 ‘,6 991 ‘ .50
3 ,0  — 5. 9 9 103 MA 390 , 931 , 1, 88

— ~~~ 70 
~~~ 91 37 9 260 13’ 2,1(~

5.0 — S,9 9 9 78 58 103 ‘*58 2 , 11
44 , 0 — 44,9 9 1~ 

p8 ISO P . 1 7
7, 0 • 7 ,44 9 0 321 1.30
8,0 — 8. 9 28 37 9 75 3 * 5  1 , 25
9,0 — 9,9 56 26 9 9 1 0 5  2 4 4 1  3 . 2 3

1 0,0 —1 0,9 1, 007 5’? 9 II? 144 0  5 , 03
11,0 .11,9 23 0,00
12,0 — 12.9 9 19 20 26 3 , 1 1
TO tAL ~b8 109 29~ 131 9 3, 92
Cu” , TOT A L, 1900 832 ‘139 lA O  43
CDL , AV G . 7 ,22* 5,8* 5,0,6 6,80. 14,30 44,06

A y Ew A GI SI G , HEI G ”T I I.~~S ST A V E R A G E  ,AV F PE R IOD I 8 ,13 SIC’
9A 00 I * N C € OF SIG , HEIG HT S .13 FT SQ V A R I A N C E  OP ‘*93. P E R IOD • 6, 12 SIC 50’
STAN DA RD DE VIA TIO N OP HEIGHT I .80 p T  S T A N D A R D  TIE V IaTI ON OS PERIOD I 2,68 SIC.

RESULTS OB IA IN E D FROM lO2oo .S ECO N D D I G I T A L  R E C O R D S  T A K E N  M IT H  A STEP 01$, A ND CONT , uIIE
‘AVE 6110.5 L O C A T E D  A T M U N I C I P A L  FISHING PIE R ,

• CALMS ARE OM ITTED,

80 O B S E R V a T I O N S  S U M M A R Y  FO R DC? 710

5111100 316 , HE I G H T  ( P T )
( S E E S )

Cu” , NU.
0 1  3.2 2.3 3.1I oi.3 5.6 ~,.7 7.~ Tot ,’ TOT ,I A,~~,a

0.0 — .9 3 7 0 0  0 ,00
5, 0 • 1. 9 10( 0 11 0.00
2.0 • 1,9 5 0 0 1  0 , 0 0
3.0 — 3, 9 I?  33 1,0 5000 2 . 1 7
40,0 • 14 .~~ 2*~ SI I,  26 1 91,0 2. 75
5.0 • 5,9 tO 03 200 100 0401) b 53 3 ,1144
6.0 — 11.0 17 Il I? I’ 67 203 14 ,75
1,0 • 1,0 2 * 1  0,00

— 3, 9 5’? 
~
1 I ,  5 7  57  83 2 3 7  44 , 3 0

9.0 — 9.9 37 5 3 3  5 ,50
20.0 ‘10.9 447 81 3 1 7 I1 ,50
11,0 .51, 9 50 0,00
52 ,0 —5 2 ,9 31 53 50 2, 50
* 3 . 0  — 11,9 17 0 ,00
I A ,0 — 14 ,9 57 Il Il 5,30
TOT AL 8? 363 761 200 30 11 II 3, 110
CUM , TOTA L 1100 2000 935 350 205 83 33 I ’!
COL , A V O , 0,00’ 8.00 3,*1 5,83 1, 35 e, i t  e ,5~ 44,33 4 4 .2 3

AVU RAIO P’ SI~~, “o)C.”T • 3.37 Ft A VERaG E ‘AVE PERIOD • 8,75 SIC0
V A R I A N C E  O F S16 , HEIG HT I 5, A 2 FT $0 V A R 0 A ~~CF OP ‘A VE 014,100 5 5, 441  St’C SOS
S T A N O A 000 DE V I a T I O N  OF HE IG HT I 1.1 9 FT 5’AN DA ’D T IE V IA 1 0 0 N  OP ~C’ IOF, • 2,17 SItS
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109 0005PAV A T IUN S St, ’’a1’Y OU R NOV 144

44 1 4 1 0 10 0  516 , HE IGHT ( P T )
(350 - 1))

C L
0.5 I.? p.3 3• Is A.3 3.8 TOT ,’ TO Y ,’ A 4 1 , ,8

0 ,0  • .9 l0a~’ 0,00
1,) — 1, 9 I°0~ ~.f l 0

— 2,9 9 4544 55 5 0 0 n  1, 31
3.0 — 5, 44 7 9 p8 I l~ ‘4s ~’, t . 7 ~4 .0 • 11,9 37 3 14 1 3 6  2)’ ? R3 5  2,111
5.0 — 5 ,0 9 3113  ‘II 5 0 1  43 ?N~ t ’V S  S .So
6,0 • 6,9 ~43 3~~Q 7, 1.0
1,7 • 7 ,9 2 0  IV 31 321 2.o~
8 ,3  • 8, 9 t8  25 10 0,41 2044 2.?)
9,0 — 9.9 28 I t 1444 22~ 1, 90

1 0 .0  — 1 0 , 9 II 4544 614 Il” ? . P )
1 1 , 0 — * 1 ,~ 51 r 0 , 1) 0
12.0 —1 2 , 9 20 IF ~0 9 13 11 0 2,?’.
15,0 .13. 9 17 0 ,00
144 ,0 .111 ,9 27 ‘1 37 57 2 ,00
T O T A L  28 2941  4J7~~ 13 6 10 1 5M 2.55
Cu” , T O T A L  3 0 1 ) 0  O l j  ~ 79 25? * 5 9  ~M
CCL.  aVG . 44,30’ 8,66 6,5 7 7,50 5,50 9,00 6.55

A v E A A G E  516 , HE I G H T  • 2 ,50 FT A l J t’ 44 A G5 , M AV U PERIOD • 6 .3 1 S EC ’
‘* 44 1 1 I A NC E  OF 516 , HE IGHT • ,98 5 1  SQ V A R I A ~~CI (“P M a V E  PER IO D I 9 , 6 1  S E C  50,
STA ’,010R0 DFVI a ?10’ . QP HEIGHT • .99 ~ T S T A N D A R D  D E V I A T I O N  OP PL0I0~ U 3 . 10  SIC’

RES ULTS 0 0 4 T 44 1.,Iç ’ P’OO M 1 02’0’S !CONT) OIGI TA I . R ?C 000S ? A I 3 E N  11TH A STEP 0143 , £~~O C0’A T , .1RE
G A G E  L O C A T E D  44? MUN ICIP AL FISH IN G 0)10,

C ALMS AR E O~~I T’ID.

I

205 ORSERV *T1O ’ .S SUMMA RY 7(000 05c b~ ~~~ 7/~

~ 1G . HEIGHT (PT)
( S E C S )

CU ” , 0~U’
0.1 3—2 2.1 3.41 a 3  TOT , TO T .5 a9 3,’

0.0 • .9 5 0 0 1 )  0, 1w
1,0 — 1 0  17 0 0  0. 00
2.0 — 2, 9 S 33 ‘10 5 0 0 1 1  1,30
3,0 • 3, 9 10 50 85 10 13~ 

9 010 2 , 0 6
45,0 — 45 ,9 1.’, 93 ‘*5 50 20” 0420 ,  ? , 5 S

5 .0  — 5. 9 IS 33 441, 50 30 3744 62 ? 2 ,7 8
6,0 • 01,9 S 20 5 30 4 4 1 4 V  1 .5 0
7 ,0 • 7 ,9 1? 30 A 0 ‘~1R I .?’ .
5,0 — “ .9 20 70 35 3 0  I 3 ’~ 370 1.78
0,11 • 9 ,9 2 5  70 IS so 2”” 2.~~o

30, 0 ‘50, 9 10 53 35 00 11)~s ),91)
51,0 — 1 1 ,9 lI ~ 0.00
12,0 .32,9 545 IS 60 5 ) 4 *  3 , 71.
33,0 13 , 9 1,1. 0,00
lsi ,3 •511 ,9 30 10 440 1,1, 3 . 1 5
55.0 .55 , 9 IS 1,00
5 8.0 ‘16. 9 15 IS  IS  5 , 5 0
T O ? A L  1”, ‘*53 70(3 ~p9 ‘00 P .12
Cu~~, tO TA L,  1000 923 4 ,3  389  A 0
COL , A VG . 8,39’  7,95 6,27 5,69 5,25 8, 90,

• A V ( RA C.E 5(1;, HE I G H T  • 2 .06  FT A V E R A G E  .4014  • IR IOD U 6,05 3 10’
V A R T a ’ C 1  O P 5 5 6 , “ E IGH T I .4344 P T  30 N A R I A ~~C E (0F W A R I  ‘1~~IOO I ¶ 3 , 07 310 SQ~
S? AN r ,e000 C E v I A T I D ’ .  oP HE~~G$I • ,Q7 44? S’T A I ,D00RT) ( 0 1 9) 4 4 7 7 0 ’ .  U~ P P R ~~CT • 3 ,3 5  ICC.
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~ ~~--~~~~‘--~~~~~~---

t S~~1 O B S E R V A T I O N S  SUM”*90 F))0’ 17 MONTHS DEC 68 THR000H DEC 74

015410’) 516 , HEIGHT (IT)
(SEC 5)

CU’, 04 0.
0_ i I.? 7—5 3.44 4 4 5  5.6 6 7  1.5 OUT ,’ TO T ,’ A V G . ’

0,0 • .9 5 0 0 0  0 ,01)
4 . 0  — 3 , 9 11 ‘4 6 2 0 0 0  3 . 3 0
2.0 • 7,9 5 7 445 II 66 9944 3,30
3.0 — 3,9 1’ 102 81 ‘* 3 8? 028 I, ’O
40 , 3 — .,9 3% ‘41 ~Q 32 8 181 l u S  2 ,35
5,0 — 5,9 I t  23  411 50 31 9 I *7’. 3614 3,09
6,3 — 4,9 S 5 4 4  8 3 S 3 1 36 3159 2,1,0
7,0 — 7 ,9 11 10 I S 1 26 153 3,87
43 .0 • 8,9 19 33 12 8 2 2 1 15 32” 1, 19
9,0 • ‘1 ,9 1~ 3A 514 6 1 7A 252 3 , 6 1

2 0 . 0  •)C, 9 II 37 3 40 3 S 3 08 3,71,
1 1 , 0  . 3 3 , 9 3 1 0  0 . 0 0
3 2 , 0  —~~2,9 40 2’. 1’. 01 I I 5? tiC ?,ob
1 1,; —1 3 , 9 58 0.00
114,0 — I 1 ’,~ 3 23 i i  2 A 1 1 OIS 314 ?,~~9
IS,) — 3 5 , 9 3 5  0 ,00
lb,) ‘044,9 3 1 1 9 Ii 1,30
17 ,0 .17, 0 ‘4 0,170
18,0  — 18, 9 40 0 , 0 0
3 9,0 —3 9 ,9 00 0,00
70,0 .20,9 11 I U 6 4,0,7
21,0 • 0 , 0 0
TOTAL 12” 4409 212 12” 33 5A ~ 2 I 2 , 13
C LIV , l O Y A L  I 0 0 ~ 870. 44441 I~~S ~ 1 ~5 3 I 0

C O L , AVG . 3,00’ 6,93 8,72 6,1’. 6, 7 3  8,05 9,50 8,50 6.61

“‘.154*61 516 , •E3(, .’T • 2.53 P T  A V E R A G E  S A V E  PE RIO D • 6 ,6 3  SIC’
V A R I A N C E  OF 316 , VIIGHT • 1, 20 S T  SQ V A ’1I04’ .II OF ‘AVE PERIOD • i2 .15 SEC 30’ 3
ST A N OA MD DE V Ia TION OP HE IGHT • 1 .10 FT STa ’.0A 110 DEVIATIO N OP PERIOD • 3,149 SIC’

RE SU LTS OA T AI’.3r) ~0’ O’ I0?A ,5EC~~’.0 DIGI
TAL 00100903 TA K E N  W I T 0~ A STEP ‘ES , AN D CC’.?, 0 4 ) 0 1

‘ A V F GAGE L O C A S E O  A l ‘UNICIP*I. FISH ISG PIER ,
C AL’ S 40 00 14 C’ITTED ,

J SOO 0,SLIV,TIO’$ S14’0l~~! P0~ 17 P44030141) 7~~ 444 T14~ VJCS JUL Al

P4’ IOD ‘(IA’? ( V T)
( S o t ’ ,

CU’, PD.
R’l ‘‘1’ 7’) )•l I’5 3.4 4.? T.l 1.0 0,40 00 ,00 11.11 0.4) 3) • T O T , ’ TOT . ’ AVG. ’

.0 • 1, 0’ 7% 1000 .00
2,0 • l.~ 1000 3.60
7.9 • 4 , 3 0 0 0 0  . 0 0

• ~ ‘7 295 0000 0.32
0 ,5 • 3 ,’ 4) 02 AS 3 I 1443 S’S 3.55

• ‘ , ‘ 4 0 445 MR Ii IS I 200 497 3, 50
5,’, . 5.’ 00 PT iS 34 3 0 Ii 8 0 031 1001 3 .00
4 .0  — 4 4 . ’ 7 II 7 Ii IS ‘* ~ ~~~ ~~~~~
3 ,0 • 0 ,’ 4 33 4 ‘1 3 ‘1 3 3 11 I 17 0443 3 .35
5 .0 • 3 .0’ I I 73 9 I I A I I I 3) 1104 ‘1.0.
‘ .0 • •,~ II 09 1? 3 1 I I I MI 4 3 3  1. 31

0 0 .3 • 1 0 . ’ S 3 II 3 I II 03 3, 34
0 0 . 0  ‘ I I . ’ I S I I 0 I I 20 ‘S 7 .3?
07 , 0  ‘ 0 7 . ’ 11 I I I II 04 0. 10

3,0 — I l , ’ ‘1 3 I 2 I 0 IA 11.03
‘.0 ‘I’ .’ I I I I 0 4 ,511

00314, 4~~, 330 ‘ 1 (11  IRA 49 ‘3 07 II I ‘1 I 5. 5%
Cd ’ . 00~ lL ( 0 0 0  5 4 4 2  5,3  040 055  ~0 ~1 20 9 5 0 I I I
C0 4, , 5 0 4 4 , 9.5~’ 9.13 9, 00 9 .90  9, ’4 ,. 30 0 , 0 3  3 ,97  ~ ,90 9. 71 10 .13 10 ,30 .011 13,30 ’  3,S1

£1 ’ 0~~~Gt 5 31) . ‘ 1714” — 0, 110 ‘‘ ~of.l G( 
~

lo l  •t’100 . 9.50 lEt’
~‘.0 ,00 !  OV 0 7 4 * .  ‘t ! 44 ’~ • i. 7~ ‘‘ 50 9, ’l,”CI O~ ~~o( • (S 7O~ • 4, 94 SO C IS.
I’,’ .0,’0 014 0.110w 0’ •fI ’~ • 3 ,4?  IT 11,’.Oh’D 010U’ IO’ ,  0, ‘(‘lCD • 0,54 Rtt ~
•ISu4,’S 033 4 0 0 ( 0  150’ , — ‘ ) “ J ’ t  •0 ’  ~~~ 0” ~~~~~~~ ‘ l’t ’4 ‘I’’ 5,1, ,0 5 1 I Y ( w C 1  ~to,I,

‘ lo t  1441)0  LOC I T LO .3 ‘4”ICI ’,L P11.1045 PItS
CA4,’S A•14  0~I’?10.
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1: 111 1 o -- - ~t I , -u: I I I-  ( 4 )  ~
- I ‘OL’m’ ( I - f l Ill - i  4 • 

! -  10 .) ) ’ ;

‘- r ‘- - _______________--
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~~ 

n I
-- JAN FE8 liAR A PR rlfI T JUN JUL A UG SEP l iLT NO v DEC TOT 

1(~L47 116 147 186 103 183 177 157 1069

1958 .:4 138 131 43 93 97 171 186 185 lOG 186 1534

1959 186 50 132 123 144 112 186 180 1€ - 4 1277~

1960 186 158 184 178 1~ 6 176 186 3 125’?

1961

1962 176 139 180 180 183 177 185 185 175 5 86  180 186 2 1 3 2

1963 85 163 178 179 184 17’? 173 185 177 14 1 190 1S6 2108

1964 384 174 186 179 186 180 186 186 72 184 177 l8~ 2080

1965 164 168 186 177 176 101 179 185 173 185 1 72 183 2069

1966 186 43 38 180 159 177 180 164 12 98 178 182 1597

1967 184 167 184 177 83 795

1968 92 92

1969 83 104 98 6 1 81 60 109 110 102 54 862

19 70

1971 32 94 88 71 66 36 87 75 81 619

1972 24 76 99 53 56 100 114 87 669

19’1 3~~89 66 26 64 G2 30 37 13 377

1974 31 90 68 58 78 52 14 83 71 85 630

l~~~~~76 
_ _ _  _ _ _ _ _

‘ I ’ o ( I i l t ~ 1 1 4 - fo re  ~•o v c n h e r  19h8 )~~t a  i n  d from 7 — m i  m i te  ioeoi and  in k  r e cor ds
t a L o n  s i  x t i n e s  W t  i ly  ana l y z e d  by t h e  second BEll net  iod fo r  lh :~T ~o
‘ t . I r C h  111: 4 an d : i n : I 1 \ ’:(’ )I by  t r i o  C1:E, C method for Api’ ; I 19h4 to  I n ;  7.
L : - ; u~ t S  L t ~ r ‘ , : v y m I n - r  i h e S  o i t  nod f rom 1 , 02 1— s e c o n d  d i g i t a l  o’ecoi’d~
t I! - ;  t - I;r t mes  (El i In

2 3 1

~~4~
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~9 - 4 ’ThO
.1 - I ‘) I” ’~~~,_ ) 4 4 ) 4 1  — 1 (1 ~~— [ l - j’ ,l ~~~ 4 ’C4. l  2, L)• 

~ L 9 6 2 - - y :32  
—

- ‘0 72 - ’-~~~~- 

~969— ~i5.~Z 0 n ~56_ : ec5 —
‘

~~~ 4 _ .9 6 5_ 2 0 6 9
1962 * UJ

- DEC 68-OCT 69~ - l0-J
-~~~ - 

- 
- - - cr

u 
~~~~~~~

- 
* - --- -1963 1 , - D  U)

~ o~~ 
I964~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ 4 -- A PR 66-MAR 67
- 

DEC 68 — OCT

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
FERCENT C~REA TE R THRN INDICAT ED

-‘- = computed  fee ; :: 1 ,0 2 l — s r . u n ; .l d i g i Li i 1 1 4 : 1 0 .  r e co i ’d :~ t a k e n
f r ; U L  t im es thu iv .

= d e t e r m i n e d  ho an o l d  a n a l  v-  i s  method i’ro: - :  ‘ — I l l l n  .11 n p en
and ink  r e c o r d s  t n h  en s 1 .~ I i mes d;n Iv  a n d  comp eiis it  ed
to cor~n ;ey ~ i th  re~ u 1ts l’ ro:: -, )‘~~c n1I t  ; l ) I a l C ’ C i  5 i:IL - t h - -- r I ~
(see a b l e  A - 4 _ ) .

Unm arked = 4 -te rmined f rom 7— i : ;  I nu t c pen r i n d  j IlL re C )  i ’J~ t a ; ~e H S j .\
t i m e s  d;i i lv .

J:j gUI.iS. A — e n , \ m i n n ; I  c u m u l a t i v e  s i g n ; t ’ican t h e ;  gh t  ( l i C t  r r b ; i t  I n C
5 - 

ten:; bap  1 O C  , F l o r i  d~i
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1 7 I I I II — — “T ’’ F I I I 7 7 1  — I 7 0 I I T I l l  I I I I 1 1 7 0

L~~ N_ ~~s 0 ’ 0 1 0 
- 

02
(1) 4 

S E P - 1 0 2  DEC 68 — 0CT 69”
- 

O C T - 2 7 0  
-

— 4 - IIAY- 387
uJ _ JUN-159 

~~in~~.j
—i JUL- lOS JUN

~~ 

-

~ 4 - Jf~N-25 6

L~ 
ro lio Tli : :

PERCENT GREATER THAN IND iCATED

+ = computed  f rom 1 , 02 4-se cond  di g i t a l  wave  records  t a k e n  four
t i m e s  d a i ly .

Fi gure  .-\ -6 8.  Seasonal summaries  of c u m u l a t i v e  si g n i f i c a n t hei ght
d i s t r i b u t i o n s  from N a p l e s , F l o r i d a ;  computed fro m
1 , 024-second di g i ta l  wave records taken  four t imes

— 
da i l y .
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‘lab I e - “.- -I l . 1V I (.’O c l i m a t e  io i ’  ‘bip i  (‘5 , f l o r i d a .
I l i s t r i b l l t i o m i  0 1 s i gn i f i C a n t  h e i g h t  V C I ’ S ) l S )( ’ c i —
( i n  ob s e m ’ v : it  io n s  per 1 , 1) 1) 1) O h S C m ’ \ H t  i O n S  I

2•Ib 095!RVATIOI ’II • U MFAMV P1)9 b~ JAN 72 JAN 73

PC”IOD 310, PIfJG NT ( $ 7 0
1 3(C S)

CU” , 91,1.
i• t 1—2 1.3 3.14 ~,3 7QY ,* yçy , s A10 0.M

0.0 • .9 SQ *00 0 0,00
1. 0 • 1, 9 13 11 III 10 0 0  .100
2 ,0  — 2.9 1010 3* 002 94,9 .92
3.0 — 0. 9 53 79 II * 112 ~~~ 1.Ii
11,0 — 44 ,9 OS 35  44 12 99 715 1, 141
3.0 — 3, 9 l~~0 55 II 24o $ 626 .90
6,0 — 10,9 * 1’ 5~ II l 1~ 379 .91
7.0  • 1,0 SI 23 ~4 00 * *9 9  .90
8 .0  — 9, 9 5* 27 III 11$ ,~~s
9.0 • 9.0 9 8 II 20 37 1.30
10.0 .10,9 (4 II Ii 12 16 2,30
11 .0 — * 1 . 9 41 0.00
*2.0 — *2.9 4 II 04 .50
T O 7 A L  637 320 20 I~° .944
CU” , )O ’T 10L * 0 0 0  363 44 3 23 8
C D L , L A G , 5,110* 5.29 7 ,10 6 ,00 6,00 ~.I41

A V ~~R 10G~ S O D , .‘010’l T • .96 FT A V I P A G t NaV I  .1.10,0 • S .a o e(C•
V A ” IAIA C I  OF 510 , N~~IG My • ,)~ ~ Y S~ V *01 1A N C O 09 W A V E  ~(~~1OD • ,.2~ SIC $U’
37108 0* 9 0  o f Y E a ? 1 O 1 4 - O ’  0q~~~N7 a .63 ~ T 3t10~~OA~ D O~ VZATU)04 OF P~ l 1OD • 2,07 SLC*

RISUL’T ! 06 ’T~~I~4ID ~~ 0.’ IOlli.S ICONOS DIGI 7 * L  9110$DS T A K IN .02 7 ,4  10 5~~IP •05 , AND CONY . .1.1
*AV ( GaGl LOcATED *7 M UN ICIPAL P119 ,

• CA L MS £#~ O M IT T ID ,

- 2 60 0e5E#V*710145 SUMMARY FOP F p B  b~ 
FEN 73 FF0 74

P09100 SIC. MEIG ,4? ( U T )
(S I C S )

CL I” . RQ.
0 1  1’? 2 3  3—is 41.3 T Q 1 ,S T O T .~ £ , C ,S

0 .0  — ,0 1000 0.00
1.0 — 1. 9 21 44 3* *000 .103
2,0 — 2, 9 89 5I~ 44 127 0100 .90
3,) — 3, 0 448 150 27 II 227 $1I 2 j, uM

- 4.0 • (4, 9 102 20 ‘o2 12 138 6 13 1. 51
5.0 — 5,9 001 89 35 *2  8 2014 4( 11 1 , 3 0
10.0 — 10,0 44 P 44 4, 9 II *00 273 1,13
7.0 • 1 ,9 31 3* 8 b~ *73 1.1 7
9 ,0  — 9 .~ IS 59 00 II 81 *010 1. IaS
9.0 — 0,9 (4 (4 8 2*  1. 710

— *0.0 —1 0. 9 II Is IS .50
*1.0 — 1 1 . 9 *2 0 ,00
* 2 , 0  — 12 ,9 9 8 I?  .50
IS . T  — 1 3 , 0 (0 0 , 0 0
*14 ,0 — 110 ,9 14 0 .00
*5 , 0  — * 5 , 9 II 0 .00
16. 1) — 16 , 9 ‘4 Is 10 .30
101*1. 392 44 38 127 35 9 1,31

04’ Cu” , 71I’IILL *000 609 *8~ (52 8
C DL , L A G , 3,02’ 5,044 I4 ,~~2 5,39 5,50 3,03

A V I I O A G $  510 , 0-.!Ir. ”T • 1.33 ~T £V C#AGI .1414! $01100 • 3 ,014  SIC’
V a 9 I A N C ,  OF SIC . W h OM? S ~S9 F ?  S~ V L R I A N C I  0~ MLV I 901100 • 44,510 SOC SQ$

* 8 7 * 1 0 0 0 * 9 0  O ! vIA ? 1 1 ) N  OF UIIGH T • .77 9? 87*90*80 D L V I A I I O N  OF ~f ltOD • 2,110 sic.
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1106 O B S t IV * 0 1 0 0 4 $ S U MM ARY FOR MgI 6~ I-lAP 76

P!IIT’ r) 3 16 , W EI G H , ~ T
(SO CS 0

~~~~~~ 
RI.

UT! I—? 2 — I s  3~~11 14.5 T0 T ,~ T OT ,’ ‘ 4 1 4 6 ,0
0,0 • ,9 10 00 0,00

— 1.0 • 1.9 96 96 1000 ,9 Q

2.0 — 2.9 II I. 30 *3~ 
90(5 ,140

3.0 — Is .9 9(5 79 (19 6 21~ 7I,3 1 .09
(( .0 • (5 ,9 19 38 I 8  1~ 90 3(49 2, 90
5.0  — 5, 9 106 72 *2 1109 ‘439 1.449
10.0 • 10.9 1010 72 6 6 151 289 1,22
1.0 • 1,9 30 30 10 146 *39 1, 1 14
8.0 • 9 ,9 12 442 6 60 72 1,5 0
9.0 • 9,0 8 6 12 I? 2,00

TOTA L 4439 39? 96 III 10 1,25
CU.’. T O T A L  

* 7 0 0  544 ? I I  5(4 6
CCL , 11140 , (5 ,05! 5,32 4(,yS 5,20 6 ,30 44 .109

1 4 1 4 F 1 4 A 6 0  316 , H1IG ” T a 1.25 PT A V I P A G I - .  •A14I PE R IO D  a 4,72 SIC’

~A~~IA10CC OF SIC , HE IG HT ~ .88 FT SQ V A R I A N C I  OF # A 1 4 (  $01100 S ~,ts3 SO C SQ.
ST A N DAR D )IV IA ? Ifl 10 0$ HEIGHT a .83 Fl S T A N D A R D  D1 141 *TIDN OI- P~ R~~Q~ 5 2 , 1*  SEC .

RISUL I’S OI3 T LON ID P-RON 10200”B !COND DIG ITAL •IC0#D$ TA KE N .IT$ A STOP IIS , A ND CON? , WI RE
•4V( GA G I LO CA T E D  AT MUNICIPAL P I E R ,

• C*L”S AR ( OM IT1ID ,

153 OI$FRVAT1O ’45 5UH0~A W Y  FOR APR 89 APR 71

P144*01) 31G . HEIG HT ( P T )
(SeeS)

Cu)’ , ~~~
0 1  i .? 2.3 3.11 ‘OT ,’ TO T ,” A14G.•

0.0 — ,9 1000 0.00
1.0 • 1,9 3 ? 10 39 1000  .6 1
2,0 — 2, 0 17 11 *5 5  96! 1, 00
3.0 • 3 , 0 85 118 914 10 21 7 906 1, 106
4.0 — (4 ,0 85 32 *9 3? t ” 9  32~ 1, 63
5.0 • 3 ,9 ‘41 44 5 10 1448 3p~ .9~
8,0 • 6, 9 77 83 *~ 1 6* 232 l , I ~
7,0 — 7,9 I’4 19 39 7 1 1, 00
0.0 — 8 ,0 2 6 6 32 32 .90

l O Y A L  (ISO 3101 135 145 1,27
CUM , TOT A L 11)00 54(2 191 (IS
CCL , *146, is ,71’ (4,311 00 ,410 41,2 1 04 ,31

*0 0 00( 060 SIC , HEIGHT 5 1,210 $1 4 V ( IA O L  W A V E  PER IO D • 4 ,35 SIC’
~a 8T A44CO OF 310, WE IGHT a ,3~ PT SO VA R IA N C E TIP Wa y ! PF~~I0D • 2,90 SEC 80
S T A N D A R D  O F V I A ? I O 1 4  o~ W EIG HT a .73 $7 $TA NDAR D D E V I A T I O N  oF PER IOD • 1.10 8(0.

238

-4, 

‘~~~~~~ ‘ ~~~~~~~~~~

-

~~~~~~~~~~~~~~~~

-- -- --

- -“ ‘- -~~~~~~ .5--- ST -- ‘- -- -5



F 
ST -ST 

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ —
~

187 O 9 5 p L 0 ~~’T ( O ..3 SU””A ’V $09 ~~14 MAY /0 1-1.47 72 MAY 73 MAY 74

S I C , WEIGH , ( A T )
( 5~~C5 ,

— CU” , Ru.

0—1 1 ?  2.0 S—lI  0.5 TOT ,’ 00 7 ,’ L . G , I

0 ,0  — .0 3 *0 1,” 0, 00

— 1, 0 30 3 (hI 1000 .50.

2,0 • ?,~ 90 54 ( 3 3 24 !  939 0 , 0 2
3 .0  — 3 ,0 10 6 130 ~~7 13 328 7)9 1, 443

— 30 39 2! S 10*  3~~l 1, 4 4 )

10.0 — 10.9 83 37 16 153 29° I. )?

8,0 • 0~ ,’5 I1(5 28 5 3 16 * 13 1 , 1 0
1.0 • 7 .9 18 A 28 57 .80
8 , 0  — 41 , 9 3 *3  I 23 31 2 , 72
9.) • 0,0 9 0 , 0 0

10,0 •‘),O S 9
11 , 0 • l 1 ,~ 10 0 . 0 0
22.0 • ) ? , 9 10 0,00
21,0 •)3, 4 3 0,00
IA ,) ~~~~~ 

10 0,00
1 ,0 — 05 .9 S 0,00
18.0 110 , 9 3 0,00
17 ,0 •11,0 10 0 , 0 0
2 9 , 0 •l 9 . 0 10 0 , 0 0
10 ,0  I9 ,9 3 0 , 0 0
20,0 —20.9 10 10 S .100
2 1 , 0  • 0 ,00
TOT A L (( $ 01 1 4 3 9  t0~ 33 5 1, ??
CU” , ?OT Lt. 1000 588 12~ ~ S
COL , A(G , ‘.30’ 3 ,q0 41,153 3 ,50 10,50 ‘,i~
AV L ’ A G !  5113 , ( 5 0 1 0 W )  • 1,23 F T  A V E R A G E  “ LVI P19000 • ~

(,19 SAC’
VA I4 IA .(CE or so13 , #FIGH T • .012 $T sa V A R I A N C E  OF W A V E  •1R100 • 4 1 , 0 6  SE C 5Q R
3TA ~~OA RD OEv7 g~~I O~ OF HE IGHT • ,85 41? 8TA ~~DA RD 0,E VIAYI ON OF ~E’!00 • 2,0! SOC.

‘IS UL’S OBTA IN ED FRQM 102A.5eC°~ O DIGI T 11L 9E t O ~ O3 TAKE N  .0 ,04 (4 STEP 915 , AND CO NY , w I R E
‘AV E GaG~0 LOC ATL O  A ? “UN ICI PAL PIER ,

• CAL M S A lp OM ITT ED ,

1100 UI4 S E P V A ? I O 1 0 S  S U M M A R Y  91)14 JU5 b’ JI~~ 72

POA ID O SIC , HEIGHT ( P T )
(SICS)

CU)’, “I.
3.) 2 .2  2.0 3.40 45.5 70T ,V T I7 .’ 4 4 I ,~

0.0 • .9 8 10 0 0  0 ,0 0
1 .3  — 1, 0 l~ 3! 52 * 0 0 0  1 , 1 3
2 , 0  • 2.9 89 6? 8 1S~ ~~~ 1.10
3’) — S ,~ 0’ 4 16 (4  31 * 0  3 2 0  792 1, 02
( . 0  — 44 .9 50 37 *3 1, I’0 ‘4411 ) .~~0
5 , 0  — 5, 9 39 39 10 80 0(42 1 .21
8,0  • ~~,9 82 4, 6 13 * 0 8  2 100 I,!.
1 , 2  • 7,9 36 13 5! 2 ( 5 6 ,1”,

0 0 , 0  • 41,0 50 1~ 10 76 05 1, 09
9,0  — 0 ,0 2 0  0. 00

10 ,0  — 10. 9 I’4 0, 00
1 1 . 0  .11. 9 I’4 0,00
12 ,0  — 1 2 , 0 8 8 *0 .100
*3.0 — 10. 9 13 0.00
24,0 •1(5,0 8 6 2 0  .100
IS,) — 05, 0 8 0,00
2 6 . 0  — 1 1 0 , 0 6 0,00
17,0 — l ’ ,9 8 0,00
28,0 •16,0 8 0.00
2 9 , 0  —!~~,

Q 8 0 , 0 0
2 0, 0  •2’D , Q 10 8 6 ,~~0
2 1,0 • 0 ,00
T O T A L *810 440~ 10~ 78 1’ 2,241

- 
‘ Cu” , ‘01’4L IT ’ll 333 128 37 1~

CD L . AVG , 3 ,ssb ’ 3 ,97 ~.2S 04,00 7,27 04 .10

A v O w a C K  8013 , w~~) 1 3 ?  5 1,25 9T AvI9 A G( .41141 ‘19100 • L ,71 SIC’

~L’Ia~~CL 0’ .316 , ‘E(GNT S .68 ~~‘ SQ V L R ) SN C !  78 W A V E  ‘f~~ZOD a ~ , i3 S EC 3Q0
$TAN OA (4D DI VIA T)0N OF HE IGH T S ,~~1 ~T S’AN OA’D 31141*71044 OP PERIOD • 5, 44’ SIC
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209 O R S O R V A T I O N O  3UMWARY I - O p  JUL 109

PI-R 100 5 ) 6 , MLII~~T ( A T )
(SIC 5)

WI.

I—I 2.? 2.3 TO Y ,’ TO T ,* LVC,~
0.0 • .14 10 1.7  0 ,00
I,) • ),0 (48 0 35 *000 .81
2 , 0  • 2, 0 92 73 5810 0443 .9(4
3 .0  • 3, 9 1. 78 8(5 37 229 790 1,1 0
(4,0 — 15 ,0 1I ~ 2’ 9 ) ‘ ,8 3100 .70
5.0 • 3.0 207 14(1 20.8 304
8,0 • 8.0 III 10 ) *28 ,30
1.0 — 7,0 16 1 8 28 .30
8.0 • 8,0 9 ‘4 ‘4 .30

TO TA L 128 230 (46 .93
CU’, TOTA L 2000 2841 (lb 0COL , AV O , 41,56’ 3 ,7 7 3,~~0 54 ,33

A V I 4 4 A C . p  SI C , —LO G ’’ • .00 FT L A P - R A GE ‘A V E  PE R IOD 5 41 ,37  SIC’
V A R I A N C E  OF SIC , I-.4. )C HT • ,23 F T SG V A R I A N C E  (lA !AV ~ P100100 5 2.29 SEC SQ’
STA N DA R D OE V T a TIO” OF I~~T~~MT • .156 Fl S?A ~~0A 44O D E V I A T I O N  OF 

~ERtOo 
a 1,406 SEC.

RES ULTS OB T L I N A D  PRO” I02 A~~SPCO” I) DIGI TA L 9p00 0S TA K EN W ITH A S’L’ #pS , AN D CO N T , .051 —
‘A 10€  GAG E LOC ATE D A ’  MUN ICI PAL PIER S

‘ C *L TM S A R p  OM ITTED,

2)0 OB SERVATION S SUM0’ARY PT) ! A I I G  149

PIVOT)~ S IC , H EIC W T ( P T )
(SI CS)

CU’, RU.
0 1  1•? ?•3 3.14 TUT ,’ TOT ,’ A v G ,~

0,0 — ,9 1000 0,00
1,1) — I,~ 14(5 14 (4 2 0 0 0  .50
2 .0  — 2, 0 100 4110 1(4 3 ‘436 ,9)
3.0 — 3, 0 i I ~ A S 0 I’S 701 ,87
41 ,0  — 4 ,0 1010 6(5 2 8  2 3 8  8 2 8  1,21
10,0  • 10, 0 273 73 0 235 “82 .88
8,0 • 8,0 iS o 82 22 7 .62
1,0 • 7,0 0 100 27 5410  1,17
8,0 • 00 , 0 28 545 0 13 21’ 1.0$
0.0 • 0.0 19 )B 0 415 AS 2,30

TOT AL 80~~ 35 9  1414 0 .07
CU” , TO?*L 2000 302 73 0
COL , AVG , 41,35’ b ,Sq 8,50 9,50 L ,88

A v L RA C J  SIC , HEIGHT S .07 FT A V O P A G O  ‘Lv! ‘19100 S 14,97 SOt ’
V A R I A N C E  OF S0~~, ‘LIG HT • ,33 V T  SQ V*~~1A NCE 0~ WA VE PIRI0D U ~,5 R SIC 391 0

STAN DA RD DEV IA TIO N OF HEIGHT • ,10b F T  5YL ~~D A ’D O L V I A I I O N  OF PE RI OD • 2 ,20 5100
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- -

.5 
107 O93ER ~~’’1~~’~5 S’j ~~”*’’ P 1 ) 1 4  3FP 60

513 , NEIG H? C A T )
15 1 -C S)

CU” , RI.
0 1  1 ?  2.3 3.11 ~CIT ,’ T O T ,’ A V G . ’

0 . )  — ,0 10 0 0  0 . 0 0 ’
1.0 • 1, 0 ~9 4~9 10 0 0  .100
2 .)  • 7. 9 1 ’ ? 60 2210 910 1 ,R0
3 ,0  • 5, 0 1’ ’ 08 20 2 0  2 1 10 72’. 2 . 1 1

~4,0 • (5 .9 98 30 20 2 1 0 7  s s 3 )  1, 00
5,0 — 10. 9 18~ 20 11 8 29A .58
6.0 • 14,9 89 049 l I P  .100
7,0 — 7 ,9 20 20 149 .100
6 ,0  • 9,0 20 20 20 .100
0.0 — 9.0 10 10 2 0  .S0

TO TA L 7310 228 30 10 .82
CU” , YCT AL IT 00 26’. 410 2 0
COL , A V G , s ,3l4 ’ 3 ,’ ’ . ‘4 ,00 3,50 0 4 . 1 3

A V E R A G E  3)6 , HLIr, Y S ,8(4 FT A V E R A G E  W A V E  PE RIOD a ~~~~ SIC’
VA R I A N C E  OF 31G . ‘ P I f .WT • .23 p T SQ VA R IA N C E OF WAV E PERIOD 5 2, 88 SE C 535
S T A N D A R D  D E V I A T I O N  OP HE IG HT • ,l09 P Y  S T A N D A R D  D E V I A T I O N  08 PERIOD • I,ba SECS

RESUL TS OB T A !N0D PRO ” 102$—SICOND D IGI TA L RECORDS TAREN WITH A S’T(P 915. AND CON Y , •IR(
•AVE GAGE LOC A TE D AT MUN ICI PAL PIER ,

• CAL M S  AR E OM I T T E D .

770 OPSIRVA )1O ’.S SUMMA RO FOIl OCT 11 OCT 72 OCT 74

8 1 ( 4 0 00 S I C , 4I IGHT ( F Y I
(SF CS)

CU” . R0
0 )  I•2 2 3  3.51 45.3 TO T ,’ T O T ,I AV G ,I

0,0 • .9 IS 2000 0,00
1.0 • l , 9 1A 7 93 10 0 0  .39

2 ,0  • 2, 0 I8~ I s s  1 335 ~~~ • ‘4’~
5 . 0  • 3, 0 5A’ 20 11 30 7 II 203 1085 2 , 100
‘4, 0 • (4 .0 35 Sn 12 15 44 911 380 2 , 70
1 0. 0  • 3, 0 52 70 22 41 130 290. 2 .310
6.0  — 8,0 AR 30 7 88 13 10 1.02
1,0 • 7,0 12 7 1~ 

140 ,00
8,0 • 8. 0 1” 11 45 50 30 2 .2 3

TOT AL 193 393 L~ 28 7 1,28
CU” , TOT A L 2000 30, 113 33 7
C D L , AVG , 3,63’ ‘4 ,00 A ,’JQ ‘1 ,38 14,00 3,86

A V E R A G E  510., HEIG ”T • 1,17 FT A VER A IE W A V E  PERIOD • 3 ,98 SIC’
VA R IA N C e OF 516 . HUGHT • ,~~i 

FT SQ V A R I A N C E  OF NAV E PERIOD 5 2, 0~ SEC 59’
STAN DA RD DEVI A )10N OF HEIG HT S ,7~ FT STAN DA RD DEVIA TION OP PERIOD a 2,72 SIC’
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______

~e,r ~ ‘51-~~V A ’ 1 O 10S SL ’’a’ ( , FO R N OV 7 )  NOV 7 7 0 ~ V ’ 4

S I C . WE IGH, T A T )
(5( C S )

.5 0 — 1  1.? 2.3 0.54 14.3 10.8 T O T ,’ ~~~~ ‘.~~.
,.5 0 . 0  • .~~ ) I0’ 0, 10 ’

1,0  • 2 . 9 101 I? “‘4 I~~00 ,1 4’4
2 , 0  • 2 , 0 Ii” 85 ~ 20’ ‘43 .9(4

1,0 • 13 ,9 5s F, 07 77 J ( 7 ~ 0 0 9  ,‘.0
( 5 . 0  A ,Q 3 )  110 I? 8 68 10,’? ) , ,0

5 . - , — 10.9 ‘ 0  ~~ 010 8 IF,’. (410’ (.08
1 0 . 0  • 14 ,9 34 ‘.~ (2 9 1)? 789 1,3 9
7 , ’ — ‘.~~ ?~ I~ 8 52 1 7’  1 , ) 9
1’,) • ~~, (4 38 3 1  1. ’, 88 17 1 , 2 3

• 9.0 1’~ ~ 2~ 3 4 ) , 053
1 0 .0  • 1 0 , 0 (4 I ?  I ,10
( ( , r — 1 1 , 9 9 1, 0 0
1?. ’ —t? . Q (4 4 ~~~~1 5 . 0  — ( 0 , 9 1,00
ls ,) .t.,9 (4 A A ) , S
I O ’ A L  ~ 3 ( 4  ( 4 ( 5  ¶ ‘ 4 (  ( 8  8 1,22
C,J ” , T O T A L  1 0 0 0  10.10 III 2~ 6 8
CCI,, (5013, (5 ,22 ’  5 ,~~’ 10,oS .50 0 ,00 (4 ,30 A ,71

£ V E M A C C  513 , ‘1- ) )” ’  • 1, 2? 1? A V E R A G E  . ‘A VI “IRIOD • 0 ,7 14 S A C ’
(A V I A N C E  OF 7)13, ~f (G,~) 5 .108 F’ SQ V A R IA N C E  CA ‘AV E •E~~IOO • ~ ,S3 S IC SQ*
S TA ,)L RO 004( 0 ( 4 7 1 1 1 0  ,

~~ I IG’ F T a .16 F T  S T A N D A R D  D E V I A T I O N  OF 
~E R1O ~ • 2,15 SIC’

RESUL T S Ob !a0N€-D (VOW 1 02 (4.81-CON? DIC1 Y *L 9ECO ~~D5 TA REN •ITM A STEP 905 , A ND CON T , .Il!
‘ A V E  C A G E  L O C A T E D  T ‘UN)C IPAL PIER ,

0 C A L ” S  A R E

SU”’A R Y  FO R DE C 68 DEC 71 DEC 72 ‘41 74

“ I W O , ’ ) 521;, W~~)Q44 T (F l )
(34 05)

~~0 — )  1.2 2.3 j.A 41.3 3.8 TO T ,’ lOt ,’ £ 9 13, .’

0 . 0  • , .9 SO ( 0 0 ’  0 ,10

1.0  • ) , 0 70 9 (50 IT ) ?  ,73
2 , 0  — 2 , 9 0’’ S? 6 I2~ 

9~~3 I,~~2
1,0 • 4 . 0 26 108 t 2  3 I C’ .  . 3 1  ) , s L )

• • , 0 29 9 23 ‘4 7(4 774 (,~~ Y

S.) - 5 , 5 )0 ( (  78  20 0 12 6 ?s. 3 610? ( , (1t

4 4 , 0  • 14 ,9 172  (sQ 6 3 2~~1 ‘~0~ .‘‘~

7 , 0  — ,9 ‘4(9 29 92 2 1’  .“~~
6 . 0  • 8, 9 38 3 M 22 6 98 12 14 1, 4’.

• 9 ,9 8 0 3 2 8  28 2 , 0 0
1 ,0 • o ’ .9 3 3 ‘4 2 , 1 0 0
II.” 1t , 9 44 0 ,10
11.3 • I 2, ’4 0’ 0 , 0 0
1. 3 , 0  — 1 . 3 , 9  44 0, 00
11 ,0 — ( 4 ,9 44 0, 00
I’..” ‘110,9 6 0, 70
1 6 , 0  ‘ 0 6 , 9 6 f, 44 .100
T O T A L  531 028 90 3? 12 6 1,16
C U ” , YC ’L L  1000 Ao l I3 ~ IS9 1 1 10
C 7 L ~ A V G . 5,330 5 ,2~ 5 , y O  8 ,03 5 ,50 3 ,50 5, 50

A y E ’ 4 A G 4  3113 , •E1G’ ’  • 1 , 2 0 F~ L V E R A G L  ‘LVI P f . ’ ) O D  • 3 , 1 0 0 0  SItS
V A R I A N C E  3’ 5 ) 6 , (4 1- 1G W? 5 ,75 FY SQ V A R I A N C E  )14 W A V E  “ O ’ I O C  • ~,Ai SE C $95
S Y A N O A R) 0E V I A ’ I010 OF H E I G HT  • ,8~ F’ STANDA R D D E V I A T I O N  OP ‘F5(0,~ 5 2,20 $LCI
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7S7 9 0 8 5 1 - R V A ? 1 3 1 0 S  $ U M ” A Q V  V O R  30 ll1SI4i DEC 104 TUROUCH Ill 4

9 ( 4 ( 0 1 ’) 5)0 , H f ( G W Y  ( P T )
(S I  C S )

C~~” . ‘~~~ ‘
0 1  I’? 2 3  5_((  453 5—6 • O ? ,’ ‘C ’ .’ * , 1 3 ,0

0 .0  • ,~ IV  100 ’  ‘ ,O U
1 ,0  — ,~ (4’. 7 ‘.10 1) 0 0  , ‘- “-: 2 ,0  • ‘.9 9$ 6 1 3 )Vb 9 7  .98

3.0 • 10 ,9 7 )  I O u  32 1 2 1” ‘ol 0 , 3~
— . 0  • ~~,9 ((6 01 I’4 9 I I l o T  S(s . (, u 7

5 . 0  • 1 0. 9 98 67 l~ 10 3 I 187  A 3 1  0 , 1 1 ,
4 4 , 0  • ~~,9 7 1  36 6 2 .~ 1 71 25 1, ’3
1 ,0 — ‘ .~~ 79 18 2 31 12 10  .910
V .0 • V ,0 210 26 6 2 59 78 (.75
9 ,0 • 9 .’-( 2 10 3 I II )9  I. ’?

1~~,0 • ) - ) ,9 I I I 1. 8 ), 79

l i .O  “ ( 1 , 9 5 0 .~
I . , )  • 1 2 , ’4 2 7 S ,T D
1 2 , ) — 0 3 , 9 3 0,~~0
14.3 .I’~.’4 I S I .‘Il
110 ,0  • ) 5 , Q 2 0 , 10
15,)  ~~~~(1,0 1 1 2 .5 3
0 7 ,0 1 0 ,9 I 0 . 0 0
18,0  — ( 8 , 9 1 0 , 0 0
19 ,0 — 1 0 ,0 1 0 . 0 0
2 0 , 0  •2~~,9 1 1 1 .50
21 .0 • 0 ,00
T O T a L  10 1 18 0 7 10  Si  7 10 14 2 1 .05
C u ” , ‘ I T A L  ~O 0 0  149 7 f l ’4  7 5  9 2
COL , V G , ‘4 ,08’ 40 ,62 ‘4 , 97  10 ,03 3 ,yS  3 ,0 0  ~ ,10 —

A 4 ( E V L G F  S I 1 ;, 0 . 0 0 6~~? • 1 , 1 6  P T  A V E W A G I  ‘ A V E  P E R I O D  5 0 .7)  S IC ’
V A R I A’ .CE  0’ S IC , RL) 13FlT • ,5 s  8, 30 V A R I A N C E  OF S A V E  P E R I O D  • ~,549 S E C  5(4 ’
A T A N O A 8O DE V 1 A ? I O ~ OF HEIG HT • ,‘!‘4 A ?  S T A N D A R D  O E V I A T I O N  OF P E R I O D  5 2 ,12 SIC ’

R E S U L T S  08 1 A 1” ED I54 J ’l I02 ( 1”S I CON O D ) G 1 ? A I _ R E C O R D S  T A R E N  • ) T 0 .  A S1L P R L5 , 0050 ~~~~~ ‘1~~t
‘ A V E  G L G E  L O C A T E D  ~1 M U V I C I P A L  8 41-8 ,

• C00L ’S ~~~ 
O M I T T E D .

99 7’  C - c ’ ‘ 4 ( ’ .~~~~~ 5 ’ ’ ,~~~~~~~
_ — ~~~~ , : , , __ , . _ 1r ,,1 L. . 1 ”

P 0 — i  ~~_ r ) 1 _ .’  F 1 )

( 0 0 0 5 )

.3 ,•0 3 .. .~~ .. ~~ . .• . ‘,‘.‘ ‘ _ ‘ , ‘

3 . 0 • ,Q 7(4 l )~~~
1.0 • 1. 1) 0 1 .“
2 , 0 • 2. 4 2 ” ‘ — 3  9 - ”  . ‘e
3 .0  • 3 ,9 727 7 _ ‘ .9  ‘ ‘

• — .9 “~ !‘ : “ 2 I ~57 •~~~ 1 . 2 —
3, 9 “‘ 2 ’ . ( 2 7  ~~. ) , 3

14, 0 • 1 4 . 0 ( 4 )  2 ’ 5 1~~~ 2 : .
7 .0  • 7 .4 2 ’ :“ — I ~2 ( : 9  1 , : ?
6 . :  • ‘~~ 0 ‘ 2 ‘ 2 1-  • ‘ .?~
‘4 ,3 • (‘ ,Q “ - 1 13  I?  .2 0

1).~ ~~~~~~~~ I 3 “ 1 , 0 3
I I . )  — ‘ 1 . ” 0 1 2 3 ,~~3
2 2 . 0  ‘1 2 . 9 1 0 ~,c
T O T A l  72 ?  7 1 ’ ‘ 2 I .910
C ’ , ~O ’~~ (~~~~~

‘ 3 T ”  . .7 1)
C C _ .  0 L , G , , —~~~‘ ~~~~~ ‘.2-’ .‘ ‘ ‘. 57 ,, _ c ~~~L”  7 5 , ’

A 4( r ( 4 0 1 . ; s o ” , —~~V~— — • ,~ s A , 4 : A ’~~ .- • .‘ ‘~~~~:— : — ‘ - s
4( A ” i 4 ’ - 3 E  ~‘ ‘ , . —~~~:;-

—
~~~ , ;

~~~ ‘ ‘ ‘ u . ’ ’- : ’  ‘ ~~‘‘ “~~~~
‘ 2 . ’” ~‘ C

5 7 A ’ ~~~~~) O~~~0~~’1 —~~01, — . • . .  ‘~~~~ ‘ : ‘ — ‘ — ± -  :. :c ’ - ‘s — 4 , ’ ’ r
’

~~~~~, —

‘‘‘ 0 ’ - ’’ ’ ’  ~ : :‘‘ ‘‘: - ‘~~ i’ ’’

‘0 . ?  ‘~~~~ ‘ 
, 3 1 ’’_ ‘ ‘“ . ‘;• .

• C 4 .’0 (4~~ C ‘~~E. .

243

~

L -

’

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _  

~~~~~~~~~~~~



i :lbIe \ — 4 . ~~. O 1 L ~i ’ O’- i S 1 O f l  eqU1l t 101)1-’ used to
co m p e n sa t e  si gIO I t i  c a n t  h e i  gl o t
s t : i t i ’~tj c s  for  N :o p1e~o , F lo r i d a .

1C o n~~ensat ion equations (ft)

lH ( 1) to ~l~i r ,  196-I I I ;  = 0. ~3 + 0 . 7 e  H ,

~Apr .  19( ~ I to 1974 ~~ 1) :‘0019e1’)sat io n

U’; - - , ; = C ’ 1 - t i m z l t e  of s i g n i f i c a n t  R i g)’) t h a t
wo u ld  have  been o b t a i n e d  b y the  CFR C
method of pen 001 00 ) n k r e c o r d  ana 1~~s is
(b a sed On i- u ’ an : i ly s  i s  o f  ,~ onont lo: of
da ta  from A t l a n t i c  C i t y ,  N eo~ Je rs ey~
s i gn i f i c a n t  he i gh t  o b t a i n e d  ly  o ld
method of pen and ink  r ecord  ana l s is
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-~~ I , 
-~~ .

I Of’ ~~ 
34) 

-~~~ C
— — “ — ‘

~~ ‘T —

C .C ,C .C -~~ .C C , 
-~ .414 ~~

‘4, ‘4 34. 31. ~~ ~4= C ~ ‘4) ~~I -, 1 -, - -~~~ 
-, 1

(2 (2 (2 (2 ~ (2 vi O .  (2 02 (2

- c ~: .‘- (‘4 “4 (‘1 (‘5 (‘-5 (‘-5 ,1 ‘ ‘~I ,... 1~.. 0 - 3- r- 3’-, N 3-~ r’-, N N N 3’. N
0 9 ) ”  C’ C’ C’ C’ C’ C’ C’ C’ C’ C’ C’ 

-3 ‘~~~~Q 3 0  ‘ - - - - -
C ~- ~- ~ Of .c ,4 - ~~ .4 ,,2 - 01’

~r .~, ~ .~. <
I C) I — ,~~ ‘1. 93 (‘4 C’ ““i s(43 C’ N

C’J — ( ‘ -( (“5 C” C”)
- 

- — — — N (“4 N (‘9 (‘4 C”) C”) ~~,f 0 I I  N N N N N N N N N N N
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\ JAN FEB ~1AR AP R nAY JUN JUL RU~ SEP OCT NG V DEC TO TY R \  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1971 36 76 113 83 104 412

1972 99 87 109 112 115 66 68 58 72 35 18 839

1973 44 70 109 8 92 79 53 465

1974 56 100 87 25 96 64 64 18 510

t Fro m I , 02 ’I —s ec o nd records t,i~ C I I  four  t i me- - d a i l y .
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PERCENT GREATER TH A N IND ICATED
71 f f 1

+ = computed  f rom 1 ~O - l—secon d  di g i ta l  o~ave r eco rds  t ak e n  f oui ’
t i m e s  d a i l y .

0 Fi g i r r e  \ —  71. A nn u a l  cumu l a t  i ye si  gi l l  f i  cant he i gh t  d i s t I ’  bu t  i o n
from D e st i n , F l o r i d a .
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APR-5~*N~~~~~~~~~~~~~~~~ .~~~~~ 02
PERCENT GREATER THAN I N D I C A T E D

I - i g ur e  \ — 7 3 . seasonal  s ummaries of c u m u l a t i v e  si  f ib  f i c a n t hei g h t
d i s t r i b u t i  ons from I ) 0’st i n , F l o r i d a ; computed  f rom
1 ,~I24 - second  di g i ta l  ~- avc records t a k e n  four  t i iae s
d i i i  1~~.
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i_ _ ’_”_ _’-3______’ _ _  

~~~~~~~~~-‘ --“,.----.I -“1~~~

I l I b i  e A- I f ,  h a co ’  ~ 1 i i i a ~ c f o r  ‘rst .  I I  , 1 i o r i ~ l ’ i  -

f j ~~t r j  I I ;  I t  i O f l  ( I f  s I cii I f i c a n t  hc ’ i c ht  V e r su s  IC I ’ (0 ’

i n  O I I s e r \ ’ Ii t 111 , 0 5  l I e ) ’  1 , 0 ) ’ ) )  I I I ’ ; I ’ ” \ : I t  1 1 1 1 0 5 )

99 O8e~~P V A ? I0N3 SUNM ~ 1441 FlI P J~~$, 72

808100 $00 . 802081 (8 1)
( S o d )

dUN . AD’.
0 1  I .? ? ‘3 3 1  ~s.5 107 ,- 70? ,’ * 4 4 0 , ’

0 . 0  • . 1 00 0  0 . 0 0
1 ,0  — 1, 9 10 10 $ 0 0 0  .50
2. 0 • 2 . 0 I i  10 990 .50
3, 0 • 0. 0 Ii 30 $ 0  51 95Q 1.50
44 ,0 • 4 ,9 6 1 30 9$ 929 1 .83
5 .0 • 5. 41 51 91 162 50 10 3 3  836 2 .09
44 , 0 • 44 . 41 51 172 61 51 20 3341 495 1,99
7. 0 • 7 ,9 10 410 I C  20 10 9$ $14 0 2,28
8,0 — 8 ,9 ‘40 4 4 0  5$ .50
41,0 • 9 , 9 $0  $ 0  $ Q  ,SQ

2 9 2  5941 273 l ot 440 1. 90
Cu~~, lOYA L $000 41 0 8 ( l $ ( 4  l~s I  110
0 01., *4 ( 0, 6 , 241 *  3 .80 3 .el 6,440 6.30 5,91

A V !MA GF $10 , I~01r.$1 • 1.811 81 aoo ~ *GP W A V E  PE .1OO I 5 , 4 1 4 4  •FC’
V *O IA IICI OP $10 . M120M I I ,98 Pt $3 V *Nl *’ .C E OP N & V ~ P1~~I D D  • .61 8(0  $Q0
S?*~~D APO o0vI * ?IO~ OP ~ 0 ! G’~~ • •S~ ~ ? SYA’1D *~~D o0VI A?1O ~4 OF P 0 8 0 0 0  • 1,18 S E C S

‘Elu1.1a O9?g~~0fI5 F~~~’0 $02(4 $fC~ ’.O 01017*1. ~ t C O~ O8 ~*K0~ ‘l7$~ C0’~?lI,UOU1 wi lt
W A V E  0*00 1.00*000 A t C R Y S tA L  1(R .

S C44L”$ *8~ Q M$ t t (~~,

$ 7 0  O p $~~R V A ~~10N 8 5U 88 ,80 108 108 73 ‘I~ 711

8141 100 110 , wFlGwt  10
( 511 0$ )

CU” , ‘0*
0 1  1.2 2.) 3.41 IllS 3.11 70 7 ,’ 70? ,’ *8 0 , ’

0. 0 • •9 1 0 0 0  0 .0 0
1 ,0  • $ , Q $ 0 0 0  0 , 0 0
2 , 0 • 2, 0 20 44 33 $0 13 0 .411
5 .0  • 3.0 *7 744 12 $33 ObS
(4 , 0  • (~,9 41? ‘.9 ~ 1 4 ( 7 620 1. 418
5. 0 • “ .9 35 u i  4141 51 ~ 9 2’,5 1141 ? 2, 448
4 4 . 0  • 4 4 , 9 03 51 44 ‘,1 11 11 150 1120 2 . 2 4 4
7. 0 — 1 , 9 16 241  11 16 $ 2  76 27 ) 2,2?
4 1 . 0  • 41 .9 59 241 11 33 1$ l~ $59 19 4 2.39
41 .0 • 41 , 0 $ 8  44 6 b 33 55 1.30

TO T AL 2441 018 182 Ill 63 2~ 2 . 0 7
C I I ” . l ’OT * L  1 0 0 0  759 (141 250 541
Ca L ,  *4 ( 0, 6 ,08* 5 ,12 5 , )? 8,yIJ 8,77 8, 00 3.,!

* 4 ( 0 4 1 1 1 0 8  $ 10 , “810 ” ? I 2,03 17 A V F P A O I  W A V E  P14110 0 I 5 . 9 $  $8C 41
V *IIIC41C~ OP $10 , (‘01GM? a t .~~

5 Ft $0 v*’t*’.Ct 08 41*00 PERIOD • 3.33 300 SO’
S T * 8 0 a 4 1 0  OEvI*?IO’4 OF M01G ~ ? • l.2~ Ft St A ”DA ’O 008IA?I O ’1 OP Pfl$O ~ • 1,52 SEC.

252

-

~~~ —



281 Ol,ERV *tIO ’*S SUM” a RV 8041 M A R  72 8*41 73 *4441 1(4

PE RIO D 510 , HE IGHT (PT)
( 5 1 1 0 $ )

CU” , WQ,

0—0 1.2 p.S 3.11 4.5 5.11 8~~7 ~~~~~~ 70 1 ,0 Aoç ,e

0, 0 • .0 2 0 0 0  0 , 0 0
1 ,0  • 1, 0 (4 44 0000 ,50
2 .0  • 2, 0 ‘4 7’, 28 9441 1 , 5 8
3.0 • 5, 9 1 ~ 3 7 * 11 9641 1 ,60
41, 0 • ‘4 ,9 7 8’4 *2 ~ 120 508 1.07
3 . 0  — 3 ,0 23 95 411 111 I I  27 9  771 2 , 30
6 ,0  • 6.9 33 4144 102 ~8 18 1 ?6~ 44418 2 , 18
7.0 • 7 ,0 7 3Q 21 $ 11 7 II 92 230 2,58
8. 0  • 8, 9 7 2~ 35 23 Ii (1 11 0 1 )8 2,66
9,0 • 9,9 44 ‘4 ‘4 $1  21 26 3,63

10,0 •!0,9 (4 u 7 1 1 , 00
TOT A L 102 196 240 1341 119 t O  7 2 ,22
Cu” , 701*1. 1 00 0  598 502 212 144 25 7
COL, *4 (0, 44 ,05’ 3 •6I 6,$1 8 , 2 4  7,0? ~,30 6,00 ~~~~

*vER AG ! 110 , “8IGst a 2 ,21 P~ *vE p* Q ( W A VI 41141 100 • •,~~0 500’
0*8 14( 100 08 310 , P4(03 ( 17 $ 1, 2” 87 50 0 *RI *PI CE 0~ 14*4(1 P08100 * 2,35 SEC $0’
ST*N0 * PD 0001 *11044 0, M EIG” P Y • 1,1 ! FT STA R DA R D DEV 1A TIO 4 ( 0, P08100 • 1,81 S EtS

~E5ULT $ O9?*14400 PRO M 10211’SECOND DIGI TA L 41000 80 5 T aVEM W I T H  A COPI ’T IPIUOUI lilt
WA VE GA GE LOCA TOO *0 C R Y s T A L  PIER ,

‘ CA L TM$ Al ! 080,700,

100 OISERV A TIONS SUMMA RY FOR AP R  12

PERIOD 816, NEIGH, (17)
( $ 0 0 9 )

CuTM , OQu
, 0.1 1 2  ?•3 ~~~ ~ e5 5.8 t O T , ’ 101 ,’ *0 0 ,’

0,0 • .9 10 0 0  0 , 0 0
1.0 • 1.9 1000 0 , 0 0
2 ,0  • 2, 41 3 1 1 4 1  55 1000 .83
3,0 • 3,9 *6 415 $ 2 5  941 3 1.114
(4, 0 • 4 ,9 9 37 ~8 9 13 5 1 ,  1.60
‘i s o  • ~,q $6 j744 7) $5 284 743 1.52
8.0 • 8, 9 1? 13 6’4 53 229 43 , 2 , i Q
1,0 • 7 ,9 9 26 $5 $ 8  41 41 92 22 41 2 . 7 0
6.0 • ~~~ 37 31 9 IS 18 1l~ 1 )0 2.04
9.0 • 9 , 9 15 $8  06 1.30

TOT AL 2~~3 
((88 $83 $~~Q 25 9 1,63

Cu” , lOYA L 1000 4101 339 156 01 0
do!., *4(13 , 5,244* 3,62 b ,$0 6,63 6, 1? y , 50 3,63

Ay!R400 $10. HEI GHT S 1, 811 P7 AV ER AGI 084(1 41041100 • 5,86 SIC’
VAR I AN C E OF 920 , HEIGHt • 1,0) Pt $0 V A R I A N C E  OF w A v E  4111100 • 2.9~ SEC SOS
S T A N D A R D  DEVIATIO N OF HE IGHT • 1,01 FT ST A N D A R D  0001 *110 (1 08 PERIOD I 1, 7 2  SE Ct
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300 OOSEI1V A TIO P , S SUHM *RY FOR MAO 72 MAy 10 M A y 78

$10 , WE IG H T (PT)
(f t  3 4 ( 1

Cu’. MI,).
0 1  I •?  2 3  5.(4 4.5 5•b TOT ,’ TOT ,’ AV G .’

— 0.0 • ,9 t O  1 0 0 0  0 .0 0
1 , 0  • 1, 9 II I’ 10 0 0  .30
2 , 0  • 2.9 ‘43 33 5 8) 9416 1. 0 0
1.0 • 3 . 9 47 67 30 13 9 9o’, 1,38
‘(.0 • - .9 50 uS 44(  133 7~~7 1. 443

• 5, 41 “0 11 70 u7 21 3 260 6)? 2,3 1
41, 0 • 8. 0 7 5’? 57 37 13 152 172 2,39
1.C • 7 ,9 25 7 31 ~0 I i  98 220 2 . 3
8.3 • 8,9 30 10 2 1  ~7 ~1 3 1 0) 122 2,4(0
9,3 • 9,9 3 3 1 1 I ’ 4  20 2,15

10,0  .10,9 1 3 7 44~~3~
1 1 , 0  — 1 1 . 9  3 0~~00
12,0 .12.9 3 1 1 ‘4 ,50
TOTA L 771) 2441 2440 123 77 7 1, 99
CU M , T O T A L  1 0 0 0  750  4 (6 7  2 0 ?  83 7
C O L , A V G . £ ,8” •  ‘4 ,8 0 5 , e7  6,6(4 7,37 1, 00 5 ,544

A V E R A G E  $10 , HEIG (’T • 2 , 0 0  P7 A V E R A G E  •A V (  ~ t~~ 1OD ~ 3 ,58 S IC ’
V A R I A N C E  OP 510 , HEIGHT • $, 44 FT 90 VA ~~1A ~~C8 OF R A V E  PE R IOD • 3,37  S E C $0’
S T A N O A R D  D E V IA T I O N  OF HEIG HT • 1.2 0 F T  S’A NDAR D D E V I A T I O N  OF’ P14000 • 1 ,69  sEC .

~E$ULt3 OBT AI (,8O FRO M I0?A.$ECONO DIGITAL RECO RDS TA K E N  ~I7” A CONt(WLIO U$ W IlE
W A 4 1 E  G A G E  L O C A T E D  A T  CR Y S TAL 417(41,

• C A L M S  £91 OM ITTED .

1341 08$FRVA TION$ SUMMARY FOR JUN 12 JUN 7) JU l. 7(4

8110100 510 , HEIGHT ( P T )
( $ 0 0 5 )

C UTM , 80,,
0” )  1 2  2•~ ) •14  ~~~ S’b 44’7 TOT ,’ TOT ,’ A VG .’

0 . 0  • .9 ‘4 10 0 0  0 . 0 0
2 . 0 • 1.9 4 (

~ $ 0 0 0  1,5 0
2 , 0  • 2 . 9 31 1 6 11 3~ 9944 ,944
3.0 • 3, 9 27 ô~ $ 2  1 0’. 948 1,~~( 4 , 0  • ~ .9 8 341 35 (2  64 0  1 ,8 3
5,3 • ‘i,~ 50 2 36 I0~ 38 558 7~~~ 2 , 02
44.0 • 6, 9 23 1 9 35 5 0 8 138 110 )  2 . 5 0
7 . - I  — 7 ,9 )9 41 12 27 66 265 2 . 2 0
0 ,0 • (‘.9 A S ~( ‘? 

~
0 19 13 2  198 I. - -9 .0 • 9 .9 ‘4 23 19 A A 44 58 66 2 , 5~10 , 0  — 2 0 , 9 44 “ 8 5 ‘4 ,50

~OY AL 709 337 2A” )59 I~ ~ (4 1,944
Cu ’~, TOTAL 1000 791 (4311 100 SI ii A
C D L , AV O , ~ ,75* 3,60 44 , 0 1 6.65 7,30 ~0,00 9,50 ~~~
£V(RAG! 510 , ‘4EIG$T • 1, 95 FT A V E R A G E  W A V E  PERIOD • 5. 99 500*
V A R I A I O C E  0’ $16 , ~1I3H T • $ , 07 F T  S~ V A R I A N C E  OP A V E  PI P IOD • 3,83 eEC •Q*
S T A N D A R D  DEVIA TION OP HEI G HT • 1, 011 KT S T A N D A R D  D E V I A T I O N  OF PERIOo • 1. 9$  S EC S
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ilO DOIEI V A T I O N S  S U M M A R Y  P~~P JUL 72 J ’I, 74

P 8 4 1 - 0  $10 , H E I G H T  ( P T )
I S i l l )

Cu” , QU-
O .) 1.7 2.5 ).(4 TOT ,’ TOT .’ A V G ,M

0,0 • ,0 $000 ~.00
1, 3 • 1, 9 10 0 0  O , Q ~

• 2.9 2 3 341 6? 1 0 0 0  1 , 13
5 , 3  — 3,9 3” 115 IS 186 93 41 I,2~
‘4 .0 • ~~.4 3 )  ) 4 ’ Q 36 9 2 A 8  752  1,59
3,0 • 5,9 71 189 ((6 293 5 0 ( 4  1,30
6,0 • 8, 9 31 11 8 70 20’ 1,28
7 , 0 • 7 , 9 21  31 5(4 1 44 0 1 ,0 7
8 . 0  . ‘ . 9 36  23 41 8 18 83 1,30
9 ,0 • 9 ,9 8 $ 8 .50

T O T 8 L  7412 517 ) 1 ) R  P3 1,36
CU” . ‘7~~A(, 10 0 0  7 7 8  11) 23
C DL , A V O , 5 .55’ ~4 , 59  5,77 8 ,30 5 , 1 4

‘VE ~~A GO $10 , ~E 1G H T • 1 .33  FT A V E R A G E  w A V E  P O R IO D  • 5 . ))  SIC’
( ‘ u 4 1 I 4 ’~Ct  O~ 510 , H E I G H T  • , 38 81 ’ 60 V A K I A N C E  01 MAV( P E Q 1 0 0  ‘ 2, ”~ SE C )U’
STAN DARD O (44IAT ION OF HE IGHT S ,6I IT ST ANDA R D D E V I A T I O N  OP PER IOD • 1, 37 SEC .

‘(lUL lS O0 T 4 % N E D F Q O” 102 A .SECONO D IG ITA L RECDRD$ TAKI.N W ITH A CONT INUOU S MIII
w A V E  08 01 L O C A T E D  A T  C ’ O S T A L  P I E R ,

• C AL’S A R E OM ITTED ,

66 O 4 1 $ I R R A T  I O N S $ U M ” A Q V  ~
‘
~~

Q A 3 12

$ 1 6 . P 4 1 1 1 6 w ?  , . ‘ )
( S E  CS I

Cu” , R 3 .~
O ’I  1. 2 2 .) T O T , ’ T O T .’ A V G . ’

0 , -Z • .9 1 0 0 0  0, 00
I . ’ • ,~ I” 1~ 1 0 0 0  .30
2 , 0  • 2 ,41 U .  (4(4  9d5 1,50
1.0 • 3, 9 59 132 1441 Q ’4l 1.10
‘( .3  — .4,9 “ ‘4  39 )S j~~8 750 1,25
1,0  • 5,9 103 (41) 44” 3541 413! ~.3S
4 1 . 0  • (4, 0 1’4 2Q 2~ $ 3 2 2 Q A  1 , 1 7
7 • I  • 7.9 I S  ~~~ 59 162 1,25

• ‘4 ,9 7’( 2° I0~ $0 ) .19
352 S2Q 841 1,21

C ,~’. T)1’ 1~, I - T O O  41 1 1  88
C D L , A V ~~, 5,77’ 5 , 0 1  3,67 5,37

A V E R A G E  4 1 1 3 , ~I I GH T  U ).2A PT A V E R A G E  ? A V E  (‘ER1OD • 5 ,~~8 SEC ’
41 A’ IA’ .CO ~~ 5 : 3 , ~ E I G M T  • ,25 FT 53 V A # T A ~~CL O F ‘AVE PER IOD • 2 ,6 5  S I C  5)1
ST A N O A P O  o Ev) * T 1O” OP HE IG H T • .30 8 ’  5 T 4 N D A ~~D ‘ ? E V I ’ 4’ IQN OP PER IOD S 1, 63 SIC.
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lb  O $ S E R V A T I O N S  S U M M A R Y  FOR 5~ P 71

PERIO D $10 , HEIGHT (PT)
(SECS )

CU” , ~Ow
0 1  1•2 2 — 3  ).A 1.5 TOT ,’ TOT ,* A V G ,*

0 , 0  • .9 1 0 0 0  0 . 0 0
1 ,0 ‘ ),9 $1 $1 1000 .50
2 , 7  — 2 , ° 987 0 , 0 0
3, 0 • 3, 9 (~ II 28 981 1,00
41. 0 • , ,Q 30  841 (3 1 $ $  961 1,26
5 ,7 • 5, 0 66 644 53 18’4 6142 1, ’43
6 . 0  • 8, 9 70 1 7$ i58 26 44 3 44  855 1, 88
7,0  • 7.9 11 39 26 39 11 $ 22A 2,28
8,0 • 8,9 SI 26 13 92 105 2 ,21
9,0 • 9.9 II $3 I)  1 ,30

T O T A L 2244 “21 27 6 39 39 1. 7$
Cu’, TOT AL 1000 716 155 79 39
COL , AVG . 5 ,14 (4* 41,38 8 ,30 7.50 7,17 6,26

A V E R A G E  $ 70 , HFIG’T • 1,8) FT A V E R A G E  ‘AV E PERIOD • 6,11 SIC’
4 4 4 IA ’4 CE OF $16 , “EIG HT , .85 ~T SQ V A R I A N C E  OP w A V E  PE R IOD • $ , 8 2  $ E c  $ Q5
STA N D A R D  D E V I A T IO N OP HEIG HT • ,92 F T S T A N D A R D  D E V I A T I O N  OF PERIOD • 1,2? SEC.

RESULTS OBT AIN E D pR O s 1O2A SECOND DIGITAL RECORD S TA KE N M O TH A C O N T INUOUS W IlL
W AV E GAGE LOCA TED AT CRYSTA L PIER ,

‘ CAL M S  A R~ O ’ITTED ,

183 O 9 S E R V A T I O N S  S U M M A R Y  FOR O C T  71 OC T 72

P E R I O D  3 10, HEIG HT (Fl)

CV~’, ~~~
0.1 (.2 2.3 l.A ~,$ 5.8 6.7 TO T ,’ TOT , ’ A VU ,’

0 ,0  • ,9 10 $ 0 0 0  0 . 0 0
1,0  • 1, 9 27 29 $000 .50
2 , 0  • 2, 9 4141 16 1~~0 

971 ,6b
3 ,0  • 3, 9 81 6’. I I  $69 560 1,03
4 . 0  • ‘4 ,9 27 70 27 5 0 4 4 0 89? 1 , 3 6
5.0 • 5, 0 u3 81 441 27 5 II 221 55? 2,041
6 ,0  • 8, 0 70 II 16 5 5 118 326 1, 115
7 .0 • 1,9 (~9 II 84 209 ,8S
8,0 • 41 ,9 85 SA 3 $ ) A  $14 3 1,02
9,0 • 9 ,0 11 I i  5 .50
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PERCENT GRE RT ER THRN IND ICA TED
NO T !

* = de t e rmined  by an o ld  a n a l y s i s  method f r o m  7 - m i n u t e  pen and
i n k  records t aken  s i x  t i m e s  dai ly and compensa ted  to compare
~ i t i i  r e s u l t s  f rom r~~cent  a n a l y s i s  methods  (see Tab le  A — 5 5 )
w a v e  h e i gh t s  may be low due to o l d  gage des i gn and m a i n t e -
nance  d i f f i c u l t i e s .

Fi gure  A — 8 5 . Annual  c u m u l a t i v e  si g n i f i c a n t  he i gh t  d i s t r i b u t i o n s
from Port  I luenem e , Ca i i  fo rn i
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PERCENT GREA TER THAN IN DICA TED

N OTE :
* = de te rmined  b y an o l d  a n a l y s i s  method fro m 7 - m i n u t e  pen

and i n k  records t a k e n  s i x  t imes  d a i l y  and compensated
to compare w i t h  r e s u l t s  from recent  a n a l y s i s  methods
(see Tab l e  A- 55 1.

Unmarked = de t e rmined  f rom 7 — m i n u t e  pen and i n k  records t a k e n  s i x
t imes  d a i l y .

Eic . ~urc  A — S r .  Sea~~~~~I s~in u n a r l e s  of  c l l m u l a t  i v c  si gn i  f i c a n t  h e i ~~~
( l i s t  r i b~it ions  f rom l~ort  I Iu cn cme Ca l  i forn  i a . h~i y e

h e i g h t s  may he low due to  O l d  gage  d e s i E n  an~l
I n t  e n an c e  I i  f f j  c l  t I
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F a b l e  A — 5 l .  l~ave  c l i m a t e  for Port  I l to en e in e , C a l i f o r n i a .
I s t r i  hut  ion  of s i g n i f i c a n t  h e i g h t  versus  p e r i o d

( i n  o b s e r v a t i o n s  per I , O’) O observat i o n s ) .

104 010000*1 IONS flo000 000 JON 00 dO N 03 JAN 04

010000 01100? Ccfl
(‘11$)

CU~’ . 000
.0.0 ‘0.5 .0.8 .3.0 •).1 •a.I .0.0 00.1 .0.0 ,0.! •?• 0 ‘01.0 .5.0 000. 0 000 .0 000.0

.0 • 0 .0 $50 0010 .00
0.0 • 4.0 $00 0 .010
0.0 • 1.0 0005 .00
1.0 • 3.. $,,• .000 .3 • 3 ,’ 0 4 *0 00 0 .30• ‘.0 • 0.0 0 I 0 0 000 1.30
3.0 • 3 .0 0 U 0 0 10 000 .3*
0.0 • 5.0 II 44 0 I I I ?) 03? 0.03
1.0 • 1.! 0 40 0 0 4 00 000 1. 01
0.0 • 0 ,0 I to 00  0 o 0 e1 so . i a .
0 .0 • 0 ,0 0 33 30 03  4 0 0 4 II? 707 0.0,

10 .0 .00 .0 00 II 00 0 0 00 0 0 3 I 0 tOt  053 0. 01
04 .0 — I I . ’ 00 30 40 2? II $0 0 1 l 0’ 5*0 0.37
t J . ’  •04 . , $3 31 00 00 $ 7 0 0 $47 350 0.??
I 0.0 .03 . 0 *7  00 II II N I I 0 0 $01 000 4 .30
0 5 .0 .00 .’ II II I) II 01 7 0 0 02 II~ 0.00
$3 .3 .13.0 0 0 ~ 3? $, 31
00 . 0  • ao. ’ . a t *  00 0.1’
*1.0 • l ? .’ 0 0 0 0 .3 0
00 .0 .05 . 0 0 0 • i.i o
‘015%. 200 477 $10 ta o 33 00 40 II 0 0 0 0 a.eI
CU ’. 7000%. 0000 100 053 ~1$ 13) 05 30 00 13 0 0 01 01
CO O . 0*0 , ~~~~~~~~~~~ $,. S 4 $0 . 04 00 .0 0  0.00 $0.30 0 .07 *0. 30 .00 0. 0) 0.35 0 0 , 00 00, 00

0410or.( III . 0(0000 I 1.01 0 ,  0000001 .000 010100 0 os lo SUI
VIM100 C O OF III. 0(00,? • 0 .30 0? 00 000100CI 00 ISYt 010000 . 1.01 SIC SO.
STol oo o o 01.1001 00 0p .t ioo? • .4) 00 51*03000 0(01* 1200 00 010200 • 4.10 5110
00000.00 00000NtO cool 7.000101 0(0 £00 100 picColo 00410 0 2 0 5  0 01(0 p10100*0(1

000 1  0001 LO C 0000  01*0 0100 UIO COON ?? 050000
• (*0.’ . *05 0111010.

~~.. 0 1$0ll 0 0 1~~ 4.. 5~ sOd •.. d..515 0.0 ~~i.i. ..s d4110.,.110.O.

3 3 3  0800010071 0 35 OU 5500Y ~OR OCR 62 0 0 0 1  64

W O I G N Y (~~T 3
c soc so

Cu’ . RD..
‘I.? •t . 8  .2.5 ‘3 .$ .3 ,7  .44,0 .5.0 .5.7 .6,3 .6.0 T O T ,0 tOT ~ O *V G, 0

• $ , 01 30 1 0 0 0  ,00
2. 1 — 1000 .00
2 .5 — 2 ,9 * 0 0 0  .00
3 ,0  • i , a 3 3 6 0 0 0 0  1,18
3~~’, • 3 , 9 3 3 010104 1 . 5 0
04 , 0 — 0 ,9 3 3 14 14 1 0 1  99 1 2 . 0 3
S . ? • 01 2* 01 I l  3 6 7 1  072 2 . 1 4 0
44.0 . 44 ,9 3 20 12 14 3 449 90 ? $ , 914
1.0 • 7 .9 0 ’. 9 9 304 85? 2 . 02

• 0 ,01 ¶ 3  6 1 2  0 2  6 52 808  2. 03
9 . ? • 9 .4 01 30 2 $  1? 3 11 766 1. 901

* 0 .0 . 10 . 9 3 3% , Sb 06 t O  I S  3 3 144 8 689 2. 35
1 1.0 •~~$ , 0 6 ‘42 244 21 tO 12 3 1201 5l4~ 2. 140
~2 .0 .~~? • 01 9 5$ 08 3 12 27 3 3 3 6 ISO 012 2. 70
1 3 . 0  — i 3 .~ 6 So 01 I I  ~ ~ I S  3 3 $2 6 270 2,50
$ 10 ,? .00 .9 6 36 2 0  21 6 I ?  01 3 $ j 7 1001 2. 50
15 .0 •~~S~~Q o 3 3 S 15 30 2 .27
$ 6 .0 •$ 6.01 0 2  12 13 0.50
~1,n . 17 .01 3 1 3 0 , 00
T O T A L . 01 355 $ 13 1%, ’0 72 90 36 9 6 9 2,33
CUR’ . T O T A L  ¶ 0 0 0  3 % 3  538 305 22 1 1’4 9 00 00% 15 01
CDL . £ v G , 0 1 . 8 0 0 1 1 . 0 4 0  00 , 08 0 0 .30 $ $ . 3 3  $ $ , 141 0 2 , 92 13 .50 t i . 30  12, 83 00 ,00

IV L 0 0 01 S I G • 0~0 !G~4 T • 2 .33  0? A I f 0 4 4 0 1  5* 00  PO R IO D • $0. 01 sOd
1 4 0 4 0 1 1 0 4 C C  00 BIG . 04 01G W? • 1.35  0? so 1 4 6 0 1 * 4 C C  00 ~ .vi Pt0110o • 8, 77 0CC 30*
S TA N D A R D  00 1 1 4 1 4 4 1 1 0 0  00 04 ( 1604? • $,jb PT S T A NDARD 08141* 1103 OP PIRIO~ • 2.96 SOd ,
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0 7 ?  0 5 5 0 8 1 4 * ?  0 0 38  S U M N A M Y  OCR oA R 62 MAR 64

0(0100 041 10047 ( 1 ? )
(SO C~~)

CU~~. 
Ifl.

.1.2 .1,8 .2,5 .3 . 1 — 3 . 7 .01• 0 .3 .0 .3.7 .6 , 3 101. 0 101 .5 A0(. ,0

.0 — 1 ,9 51 0000 .00
2 ,0 • 2 , 04 1 0 0 0  .00
2 ,5 • 2 ,9 j 0 9 0  .01’
3 ,0 • 0 ,to 3 3 1000 1, 30
3 , 5 • 3~~9 3 0 1 1  991 2 , 3 0
‘4 ,40 — 00 ,9 8 1~ S 34o 9014

• 3 ,9 II I~ 27 114 1 1  8’, ~S2 2. 1*
6,0 • 04 .9 3 21 l ’ 0 l b 5 ~ 3 77 8~.o, 2. 33
7 ,0 • 7 .9 8 00 3 ) 4 4  5 0 3 7~ 709 2 .1’
0 ,0 • 8 ,9 t o  os 044 10 3 01 3 97 7 1 0 2 . 1 ”
9 ,0  — 01,0 lb  31. 08 16 3 5 1 2 3  6 2 0  2 . 0 3

0 0 . 0  — 0 1 3 ,9 2 7 07 13 27 1* 3 100 1199 2.05
1 1 , 0 — 1 0 , 9 20% 3? 3 ’, t O  S *2 8 359 1.~~7
12 . 0 — * 2 , 9 21 02 22 144 5 “ I I I  2 3 0  0 . 66
j 3 . 0  — 1 3 . 9 lb  32 14 8 8 ~ 85 120 0 . 88
144 .0 .10 ,9 5 5 114 3 31 3~ 2.35
15. 0 — 0 5 ,9 s .00
16 .0 •114 ,9 5 ,00
2 1 ,0 — 1 7 .9 s ,oo
18. 1) — 1 8 .9 3 3 3 .86
T O T A L  192 264’ 21~ * 7 8  6? 049 5 S 3 2,0”
CUM . 107A 1 0000 008 572 303 124* 62 Ia 8 3
C DL, A V G ~ 10 . 81* 9 ,38 9 • 51 9 ,*~ 9 ,33  9 ,00 9 . 0 0  6 .31) 8 .50 9 .69

A V O R A G O  310 k 4 0 10’4 1 • 2. 004 01 o 1 4 1 0 A G O  W A V E  P0011 0 00 • 9,60 eEC’
VAS1A’V C O Or 010 . 04( 1004? • ,9$ PT SQ v A R I A P O d I .  00 ~ aV ~ P E R I O D  • 1. 18 SIC SQ.
50040*00 0 0 1 4 1A T T O N  00 01116041 I ,q5 P T  5 14 4 3 0 * 0 4 0  D E W I A T I O N  0* PpR ~~~ . 2 ,79  SIC.

R ESULTS 081* 14 00  00400 7•’I~~UTO P0~ AN D 14 ’? R1c0 005 1*5 ‘ 0704 * STp P R ES I S T A N C I
“*140 GAGE L O C A I C O  PO L A R  V O P O T U R A  CO U NT Y 04 * 05 0 01

• C6 L 0 4 5  A R E O M I T T O D .

Wave heights may be low due to old gage design and maintenance ~d8fficult ieo .

ISO O~~S ( R V A T I O 5 5  SU” MA0Y 1001 APR 62

010100 HIIGMT ( 0 ? )
( sods,

Cu’. 80,
.1. 2 .1, 6 .2. 5 •3 .1 .3 ,1 .0 ,04 .3 ,0 —5. 1 10?.’ TOT ,* 0* 6 , 0

.0 • 0 , 9 1000 .00
2 ,0 — 2, ’0 0 0 0 0  .00
2, 3 • 2,9 1000 .00
3 .0  — 3 ,14 20 7 77 2000 3.0?
3, 5 — 3, 9 1 2? 2 7 9 73  1.3 10
‘4 .0 — 4 ,9 0 .?  *3  60 941 7 1,60
3 ,13 — 3, 9 IS O 20 13 13 867 l .~~l
6,10 • 6 ,9 44 0 13 7 13 13  1 03 793 2 . 6 0

0 1,0 • 7,0 100 017 Ii 7 7 1 ~ 021  700 2.66
6,0 — 8 ,9 33  13 13 13 010 0 3  187 573  3 . 0 1
9 .0 • 01,9 7 53 00 7 20 U 000 30 7 2, 90

10 .0 — 1 13 .9 7 *3 21 13 60 207 2. 600
01. 0 — 1 1 ,9 13 13 70 417 I~~I 2 , 23
12.0 — I ? . 9 7 1 20 7 ‘00 t O O  2 ,51
0 1 .0 — 0 3 , 9 1 7 13 60 2. 046
144 .0 — 10 .9 1 13 27 117 047 3,0 ’,
T O T A L  21 200 201 213 67 00 7 00 2 ,5 1
CU’. TOIA L 1000 973 693 4481 2 0 3  127 07 ‘40

• CC L .  LO G , 3 . 3 7~ o , 504 8 ,66  0 ,147 10 ,65  ~ ,33 i. S0 8 , 3 3  0 ,33

• * 0 4 0 0 * 0 0  80 6 , M E lO N? • 2. 010 1? A V E R A G E  W A V E  010100 U 8 ,33  86(0
V O K I O N CO 00 810. 04 1 1 0 047  • 1 , 02  IT SQ 1 4 * 0 1* 3 C C  00 0* 1 4 0  P18100 • 7 .20 ICC •OS
57* 0 0* 50 DEV IA TION OP s P O O N ?  • 0.01 PT STANDARD DEVIATIO N OP PERIOD • 2.601 SIC’
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0 6 0  08501VATIONS SUMOAR Y 000 0* ?  6%’

PE R IOD WEI GH T ( 0 ? )
(SE CS )

Clip.. pro .
0.0 1.2 2—3 3.4% ‘.3 tOT.’ T OT ,O * 1 4 0 .0

— .0 — 1 ,9 I0~~0 .~~O
• 2 ,0 • 2 .44 10 0 0  .0’)

2. 3 — 2 , 9 100 0  ,0 0
1,0 • 0 ,00 I .  19 31 0 0 0 ?  1.10
3 , 5 • 3 , 9 6 37 443 94.9 1, 36
41 ,0 — 4 ,9 6 68 12 87 9~ 3 1 , 37
5,0 • 3,9 0 99 2’, ) 30 81 )9 1 ,654
6,0 • 14,9 15 54 3 12 6 131 708 .‘ . t A
7,40 • 1,9 6 4.? RI 31 10 205 1.71 2,30
0,0 • 0 ,9 4.0 31 73 19 I~49 368 2,140.
9 ,10 • 9 ,9 6 30 40 3 I? 12 *2~ 217  2 ,30

0 0 ,0 •10 ,9 14 19 12 6 140 93 1 ,90
11.0 —1 1 ,9 19 14 15 50 2.25
12 ,0 .02 ,9 14 6 2’, 2 . 30
13.0 —1 3 ,9 6 6 19 1.30
~~~~ •1°,

9 I? 12 12 1,30
TOTAL 50 504 0 253 93 60 2 ,06
CU’, TO TA I 1000 950 ‘110 0~~3 6?
COL, AV G , 5,070 7,05 7,62 0,30 5,340 7,33

*V O R A G O  510. 4ETG ~~T • 2 ,08 *1 *14001*61 WAV I POR IOD 5 7, 33 SiC ’
V * RI*NCO Or 510 , ~0IGWT • ,941 PT 56 040401 A POCE OF ‘ * V O  P00100 U 3.0* 31C SQ.
5 T A N D A R f l  Dp V ~~*T ~~Ooo UP HEIGN? • .93 Pt ST ANDARD DIV IA 1 10N OF PER IOD s 2 ,2% ’  SEC.

RESULOS 081A19E1 ) PROM 7—M I~~U T I  PI~ *40 03~ RECORDS TAREFI “1704 A S’F~ RPB1 ST* WCI
W AVE GAG E LOCA YE D POIAW VIPSI U* 0A COUNT, HARBOR

• C AL MS *o~ OM ITTLO,

Wave height. may be low due to old gage design and maintenanca difficulties .

0 70 OR80 0V *T 1ON5 S U M O A R Y  P0’4 JUN 61%

P~~0~~OD WEIGHT (PT)
ISP CS )

CU” , 00).
0.1 0 .2 2.3 3.11 41.5 3—6 6.7 10?, ’ TO1 ,S *V 0 , 0

.0 — 1, 9 I0~~ ,00
2 ,0  — 7. 00 1 0 0 ?  .0 0
2 ,5 — 7, 9 * 0 0 1 )  ,0 0

3,0 • 0 ,44 t O ? ?  .00
0 ,3 • 3, 9 4. 14 II 0 0 0 0  l,~~0
SI ,? • A ,9 17 2? 8 A ’, 909 1.?’,
5.40 — 5. 9 1~~t 17 118  914 14 1.4’~

• 6 P A  874 , l.S7
7 ,0 — 7 ,9 6 I~~I 39 72 169 7 A ?  I.9~
8 ,0 • 01,9 2? 118 403 6 6 ~~~ 1.13 0.81
9,40 • 9,9 2 0  2 0 0 0 142 17 4* 6 2 0 2  318 2 ,1 04

* 0 . 0  — 0 0 , 9 70 34 17 79 1110 2, 31.
I I . ? . 21. 9 6 2? 22 11 6? 98 2 ,10
0 2 ,0 —1 2 .9 72 6 28 3* 0 , 10

l 3 .~ — 1 3. 9 01. .00
04 .0 — 1 4 .9 ~‘ 6 6 0 . 50
IO TAL 81 8401 136 73 14 11 0.89
CU’. ‘O’04L 1000 953 326 90 07 10 II
COL ,  LO G , 7, 0 4 0 4 0  7,06 8,90 9,35 9,5t~ .00 0.400 8,27

LV O ~~LG( BIG .  W EIG HT • 0.89 PT *0400*60 W A V E  PER IOD U 0 .21 51C0
V*~~IA ~~CO Or BIG.  ~ I I G W T  • .78 FT SQ V L R IA N C C 00 “* 140 PI’ !Of l  U 0 ,20  SE C 500
5 7 * 9 0 ) 0 4°? fl PV 1*T IO 3 00 0 4 0 1 0 0 4 ?  • ,oo Pt ST A NDARD DEVIATION OP PER IO D • 2,05 SOC.
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115 O B S E R V A T I O N S  S U P M * RY  000 JUL 82

HEIGH T (PT)
(SIC’))

CU~~, An.
. 0 .2  .1, 8 .2,3 .3.0 .3,1 .11,11 T O T ,’ TOT ,. A v G , ~

• .0 1,9 416 0000 .61’
• 2 .10 — ? ,o 10~~0 ,00

2 .3 • 2 , 9 1000 .00
• % ,o 3~ 1~ 544 0 0 4 0 0  1,01

3 ,3 • 3 ,9 23 23 448 94444 , 1,(~
44 ,7 • 44 , 9 6 80 II $02 098 2. 3’
5,0 • 5 .9 II 0 0 9  416 l 1~ lOo, 1,03
6 ,0 • 6 .9 6 06 07 310 b 6 162 023 2 ,00
7,0 — 7 , 9 69 23 O b 4481 t , b~
8,0 • 8,9 I I  83 51 II IS O 363 ~~~~
0.0 • 9,9 21 21 6 504 20 6 1, 93

1 0 .11 — 1 0 .9 6 Il 8 30 162 2,IA
11 .0 — 1 1 , 9 6 11 6 244 1 4 0 2  1.30
12 ,0 —12 .9 II 02 tOO 1,50
0 0 ,0 — 13 .9 6 6 12 Ob 1, 8?

1’l ,0 ‘000 ,9 37 6 6 72 844 1,66
15,0 — 1 3 .9 6 6 02 0,5?
16 ,0 “0 6.’ 6 6 6 1.50
T O T A L 1’3 0111 2 0 6  69 b 6 1.63
CU’. ICIA L 0000 837 .‘0b ~O I~ 6
COL. * 1) 0. 3 . 0 0’  1,60 8,00 5 ,75 6 .30  6, 30 7 ,*6

A V E RA G O  510 . HEIGH T • 1.65 PT *VER*OL WAVE 04401IO D • 1,446 SIC’
V A R I A N C E  00 516 . HLIG H T • ,20 PT SQ VoRI *N C L OF ~*V1 PE RIOD S 9 ,56 SE C 500
ST A N DA RD Of~~IA TIU ~ DV HE IGH T • ,5o V T S TAN DA R D DEv IATIO N OF PERIOD • 3,09 SIC~
RES ULTS OB TAI NE D 000.. 1.MINUTE P EN A N D TN ’? ~EC0RDS 7*503 0 ) 7 0 4  * ST EP RESI STAN CE

W A V E G*0E LOCATED NE A R V E N T U W A  CO UP. Ty HARBOR
• CA L TM S A R E  OW ITTED .

Wave height s may be low due to old gage dea~ gn snd maintenance difficulties.

1 85 OB SE RVATIO N S SU ’PARY 0001 AUG 62

PE R IOD WE I G WT  ( P T )
(SI C S O

~~~~ 00).
.1,2 .1,8 .2,5 .3.0 .3,7 .A ,lI 707 ,04 T O T ,’ A V G. ’

,01 • 1 , 9 II lO OT ? ,00
2 .0 — 2 ,ss 1000 .0 0 0
2 . ’. • 2.9 100 1’ .0’)
3.0 — 3 ,00 11 II 00 00 ,‘)6
3, ’, • 3.9 22 2? 0040 0 . 50
44 .0 • 44 .9 3 30 16 5 86 961 1. 7 0
S.? — ‘0. 9 11 6 3 0 1 4 4  30 230 90? 2,01’
6,0 • 6 ,9 5 ~OT3 16 32 S ~641 67?  1, 08
7,40 • 7 ,40 70 354 16 I~ 5 0 0 °  500 2 , 1 2
40 ,0 • 8 ,9 S 39 81 443 16 21) 8 344 14 2.16
9,40 • 0 ,9 S 21 21 #7 87 137 2. 08

II.? — t OT .’ S II 3 22 ‘49 2 . 18
0 1 . 1 1  .1 1 , 9 5 5 27 2 , 140
0 . , ” .12,9 I I 3 lb 22 1, 7 1
13 .0 •lS.~ 1. .00
0 4 1 .0 • I A ,Q 5 ,00

~‘.,0 .15,9 S 5 5 2,1%’
T O T A L  So 305 33 1 17 3  38 II 2, 00
CU’. TOTA L 0000 9446 5~~t 222 ~~ fl
CCI.. 0* 6 , 5,82’ 6,5(4 7,35 7,33 0.36 7,00 7 ,IS

A V O R A G E  SIr,, 04*10440 a 
~,oo PT *V PR A GP 0*041 PERIOD • 7,13 SIC’

VA K I A N C I  (‘0 51G. ‘EIGHT • ,lI0 P T SO V A K O A N C I  OF WA V E 010000 • 3,145 SIC 80.
St A N DA R D DE V IA T ION OP HEIGHT • ,63  It STA N DA R D DEVI A TI ON (~P P1101110 • 1,92 SIC’
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344 0 ORS IRVA T ION S BUHOAR ? POR 5fP 62 SfI 63

WEIGHT (PT)
( B U S)

CU’. 010).
.0, 2 .1.0 .2. 5 •3 ,1 .3,7 .01,1% .5,0 0 0 7 , ’ T O T .. A V C . .S

.0 • $ , 0 21 100 1 ’ ,0 0
2 ,7 — 2 ,44 110 0 00 .00 0
2 .4 • 2,0 13~~o ,0 0
0 ,01 — 01,44 6 1’. l O o t  0 , 2 4 4
I .’, — 40 .9 ‘~ 114 00’ ,  1 , 1 ’ ?

• 4 ,4 9 I., 9 33 ‘167 1 , 50
5.0 • ‘0 .9 26 °l 10 ~ 954 9 344 1, 554
04 ,0 • 04 ,0 0 012 2 3  18 844 035 2. 149
7 , 7  — 1 ,0 22 ‘01 l IS 3 lO S 154 1. 7 0
01 ,0 — ‘4 ,9 IS 43  ‘~‘4 “ 0  3 6 16’, 64 1 7  2 ,07

— 9 .~ t’. 73 26 I? 14 235 440 7  1. 71.
10.0  • ( O T ,9 0 p 7 IS 6 93 044 7 2 . 67
II. ? .2 1 ,9 ( ‘ . 44 1 7 3  9 Qa 73’s 1.68
( 2 .0 — 1?, o 8 So 23 9 3 0 40  1S0 j ,R3
I t ,? •(0,9 I V  3 3 30 66 0.56
14 .0 — 1 4 ,0 3 I~ 9 3 33 36 1 .91
15. 0 •13 ,9 3 3 3 40 ,06
T O T A L  167 44 7 0  200 120 1? 12 3 1, 740
CU” , TOY A L 1000 0 1 3 3  355 1(4 1 244. ( 5  3
COL ,  A V G • y . 90~ 9 ,2? 9 ,16 8 . 70  5,15 1 2, 25 2 4 0 , 50 8,99

A VE 1 4 A G E  SIr ., I~* IG MT • 0 , 740 101 A V E R A G I  W A V (  P10100 • 8. 99 SIC’
V A OI I* 9 c p  O~ 51G. “1IG~~T • ,44 14 FT  SQ V A R IA N C E  OF W A V 4 4  ~I~~IOO • 7 ,35 SEC SQ.
S Y A N D A R O  D E V I A T I U 4  OP W E I G H T  • .67 PT S TA ND A 0O O* V TA T I O N  OF PpRIO ~ a 2. 7 2  SIC.

RISULTS O S T A I N V I  004CC 7— ”I4 LiTI PE~ 413(0 T~~5 oEC0005 TA REN w1T ’~ A STIR RESISTANCE
OA VE GAG E LOCATED 040 *~ VENTURA COUNTY CARNOR

* C A L ’ S  AR E O M I T T E D .

Wave hei ght,  may be low due to old gage design and maintenance 4 i f f ic ul t i e s .

31? O R 3 E R V A T X O N 3  S U W M a R V  PCP OCT 82 O~ T 81

HEIGHT ( F ? )
(SECS )

C li”. *0*
.1, 2 ‘1.8 .2,5 — 3 , 3 .3 ,7 •A ,11 .5,0 ‘5,7 .6,3 •6,9 .7,6 7 0 0 1,0 TO T ,’ *016,’

.01 • 0 . 9 5 2 0 00 .0 0
7 .0 • 2 .44 1 0 0 0  .01
2 , 5  • 2 ,40 10 ? ?  .00

— 3 • ~ 3 3 8 10 fl 0 1. C~
3 , 4 — 3 9  5 5 992 1. 50
“ .0 — 4 ,40 4 5 9 044 .  .56
5.0 • 3.~ 13 2? ( 9  3 Si 9 8(  1, 62

• 04 , 0 3 ci 8 0142 02la 1.5?.
— ‘,~~ ii 30 13 70 66 2 1. 7S
• ‘,O 3 015 (3 II 3 5 70 797 2, C 7
— 01,9 3* 10 5 (( 5 8 tIll 722 2, 31

1~~. ’ .201.9 8 7 30 240 5 II 23 5 3 $70 600 2,l~5
l l .~ — 1 0 . 9 3 30 015 (8 II 3 3 130 413 0 2.I~
27 .1’ • ( ? ,0 3 443  44 54 744 3 3 3 124 308 2. 27
2 3 .1’ •(3,0 77 ‘0 09 3 3 9~ 1844 2,16
(“ .0 ~~~~ 13 22 (9  3 11 70 80 1, 99
2~~~.

1’ — 0 5 .9 “ 3 0 9  0 . 3 0
l1).~ — 1 1 4 .9 3 5 3 3 0*  III 2, 52
‘ O ’ A L  ~I o403 ?5~ 108 4 03 2Si 71 ( 6  3 5 5 2,10

• C - ~ ’ , ‘ C T L L  2 4 0 0 0  ~~~ 
b O Y  228 17t 1~ 5M 27 11 8 5

C C L ,  A V O , 0,05’ 0,09 1 1 , 01 l1. S0 ( 1 . 56 10, 28 Ia.~~? 10,33 22.50 12,50 11, 00 IO, %’3

A V E R A G I  ST ~., M~~~~ Q H T  U 2.10 P~ AV E R A G E  .0441 PER IOD • 10.03 SEC ’
V A H I A N C O  “ 310 , HE I GHT  • 1. 0, 111 SQ YAR IASCE OF 044141 PE0700) • 7,53 SIC SQ.
5 T % ’ P 1 741 0 3 D E 0 4 I A T I O N  OP W E IG H T • 1.044 ~~ ST ANDA R D D E v I A T I O N  OP PfDj~~ • 2. 741 SE E S
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•I• 7MU(~ V A T I00I •444~ S4 *V  POP NOV *4 NA’? *0 “0* 6)

0110 0? 4101M? (PT)

ELI’. .0.
.1,2 •1,1 .2, 3 ‘3.) .2 ,? .1,0 .5,1 .5,? .5,) .., R .0,40 ••.2 .0.9 To T ,. 00t .’ 4 6 4 4 . 1

.0 • 4 , 04 44 4 000  .0044,0  2 .0 (000 .0044 .3 • 44 ., (000 .00I,? • 3, S 4 0 4 0  .00
3. 40 • 3. ’ I (4 1% 1000 4 . 7 4
‘.0 • .,0 (4 44 44 44 *01 ( 4 , 4 1
40 .0 • 40.0 5 44 2 2 t~ MI• 0 .30
40 , ? • 0. 04 5 4 4 4  II I I 44 143 ‘6* 4~ 0*7 ,0 • 0 ,04 40 I’ 40 I •0  WI 1,045.? • * ,S 40 23 4u . 2 2 340 0040 44,400
04 .0 • 04 ,5 I’ 2* IS 147 Ii (0 6 641 025 2 ,140

4 0 . 0  •~ O, M 4 0  304 Il 2% 4440 1 S 4744 *66 1,17
4 0 , 0  .4 4 , , 6* 2? It 143 (6  20 I 44 44 44 (*44 •A$ 4 4 , 5 ?
42.0 .42 * 40 3* 30 3? 2 0 III US 6.324 3 . 0 1  .43, ’ I 443 06 (40 0 (4 0 0 8* (53 2,6)214 ,0 .~~I,I 14 46 40 44 ’ I 41 44 44 11 fl 40,404
43.0 .43 , , 2 0 (5 0,75
414 ,44 ,4 0 ,* 44 0 A 44 44 0 8 3,11
70044, 144 227 2314 2344 •• 33 36 2 0 44 44 40 lU
CU’. 00704, 4000 ~44I 4437 014 3  40? 4O ~ 33 23 II 44 I 0 5
Cot , avG . 44,31140, 04? 2,4) 11,00 (2.)) 4(~~30 I~~.7I I l, M 2  7,05 11,30 tl.S• .5* 2.50 ~,SS

AV(0000 SIc . ‘tt ~ ” 04 44,13 0? *544.401 .0044 P’ ?R400  • (0.00 $4411
0144 * 20CC! ,  0i 0400 . ‘120,0 • 2,25 00 50 40*41CC ’? OP Wav e 0(P403 • 0. 71 UI USA
OTaCo,’n OpV lIt I0N OF SOlON? ‘ 4.09 F! A ?0044400 O(FI0760S OP 0oeIOo . 1,35 HEW

P10444,05 0e,aI’ID P.O. ?.e)04071 PIN 14,0 2415 .100.00 740510 lOON 40 501, • 1$20040* C1
‘ave Gaol 4, 0C 11000 5(41 P’ ?s? UOa COON? ! No’?UOl

• CA4, ’A AP ’ ? 0*4,110,

IM,s 6sI~pt. ~ 6. 
1., 4., to aid •.. d.,4a s.d .i t. le. 4021L0a30110.

496 O~~S0RVA T IO N8 SUMM ARY FOR SEC 60 DEC 142 DEC 61

PE RIOD $4EIG$T ( I?)
(SE C S I

CU” , Rb’
.0 , 2 ‘1,8 .2.5 .3 ,1  .3.? .0,44 .5.0 .5, 7 .6, 3 •ô.~ 107. 9 010 1,9 A V G , *

.0 • 1 ,9 5’~ l o G o  .00
2 .0 — 2 ,u 2 0 0 0  .00
2, 5 • 7 .9 10 0 0  .00
3 , 0 • 3 ,A 1000 .00
3. 5 — 5 .0 3 0 0 0  .0 00
11,0 — 41 ,9 0 0 0 0  .00
5 ,0 — 5 ,9 7 L~ 2 2 2 13 1000 2 ,S7
54 , 0 • 6.9 6 6 4 44 2 23  907 0 . 85
1.0 • 7 ,9 144 141 6 2 38 9644 2,2!
8 .0 — 8,9 44 20 * 12 III 6 2 68 925 2. 55
04 ,0 — 9,0 44 3? 20 32 22 2 (4 2 2 1?? 837 2 .58

10 ,0 — 1 0 ,9 2 440 50 440 28 l’s 6 39 8 729 2, S40
II.? — 1 1 , 9 6 Sb 340 36 8 141 8 2 2 0 7 7  531 2, 05
12 .0 —32, 9 6 (46 440  38 1~ 6 8 II 166 3504 2, 442
13 .0 •( 3 ,9 6 (U 30 to In 75 168 2.18
( 4 4 ,1 •I’4,9 0 32 22 12 (1 6 85 III 2,32
3 5 , 0  — 1 3 ,9 II 4 26 0 .50
0 8 . 0 • 1b ,9 8 A 8 2 2 2 3 23 2.88
T O T A L  93 706 230 190 ( 0 5  50 28 3 0  6 2 8 .33

0 CU”. TO1*L 1000 901 621 3~~l 20 7 97 ll~ 2*  5 2
CDL. A V G , l8 , 7 6 0 1 1 , 5 0  3 t . ~~3 ( 1 . 0 3  10.~~* 11. 46 1 1 . 6 4 1 (0 , 90 0 , 1 7  9. 50 11, 20

A V E R A G E  SIC, HEIGHT • 2 . 3 3  pT A V E R A G E  W A V E  PE RIOD • $ 0 . 2 0  S E CS
V A R I A N CE OF 510 , W EIG H? a 1, 09 Pt SQ V A R I A N C E  OP W A V E  PE R IOD a 44,76 SIC 50*
S T A N D A R D  D V V J A T T O N  OP MII GMT I 1,044 0 7  S T A N D A R D  D E V I A T I O N  OP PERIOD • 2 .0 9  SE C O

296

____________________________________________ 
-“ . .~~•



-S

0~4
~~~ ,., ~~~~ I ~~~~ . .-..d L .~~~~~.... ,~~ ~~~~ 

.~J ~
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.0 • 4, 5 IS 0070 .0 0

• 0 .14 0070 .07

2,01 • 44 ,’ 2 2 0 0  .00
0 ,0 • 3 .1 9 , t~ oo 4 .0 0
6 ,3 • 3. 9 3 7 4 0 5*44 . 2’

04 .0 • 0 .9 3 ~~ 00(4 4 . 0 9
40,0 • 01. 9 0 244 7 40 (4 40 4 is. 4 , 97
6,0 • 6 ,9 1 01(4 4 2  40 2 (4 4 $ tO 5544 2 , 00
1.0 • 7 .~ 44 60 ON 1 2 2 4 I t 6$ 52? 4 , 04?
5.0 • ~~.* 40 29 A S 400 7 4 4 4 ‘9 iSa 44,2 ’
9 .0 ~~.N (4 3? 34 01 * 44 44 224  4440 * 4,44’,

4 0 .7  —2 0 ,9 3 10 340 26 6 3  5 3 I 4 4 4 )3 3)5 4 4 , 3 *
II, ? lt. ~ I l  36 010 40? * 1 3 4 3 4 42’ 3*9 44,2’
4(4.0 .4?.’ • 31 0144 30 0 44 3 4 4 4 It S 275 44.0*
43,0 .03,, 7 2? 4 1 03  3 3 3 4 IA IS0 44,30
40 .0 . 4 1 4 ,5 44 0 % 43 $2 3 9 0 4 447 53 2 .3 4
43,9 .43,5 3 4 4 3 IS 0.53
06.0 .Ib .V 4 I (4 2 (4 4 4 *2 $0 2.30
4 7 ,0 .41 ,5 2 4 A 0,30
00 .0 .0* ,, 4 6 6 0.35
70 7 04, 433  330 2 442 $6 2 44 ) a’ 44 0 $0 a 44 44 I 2,45
CU’ , 70 704. 4000 5447 32’ 30 ? I’S 544 7* 5 0 5 3 I I
104,, U s A , 5 .544 5 *.?0 4 0 ,044 4 0 ,3 )  $1,51 4 0 ,53 44 ,3* 01.3$ 0,24 644,00 Ii,50 65 ,5* 5.30 5.00

hOlloW 00?, 0’? II’? • 40, 0 )  PT IV ES000 14,02 ‘(*400 • 05,06 OtI S
• A * I U ’ C O  0, s Ic , *100’? • 1.0* Pt SO VA ’I,,CI OF ‘00’? P’?P (DO , •,I5 SIC 151
00*304040 0(044*7(014 0’? SOlO .? • 0 ,03  PT $706),.) 0151*110* OP *05)00 5 l~ *0 5105

110444.7$ 0570141’?) 0S0~ I.SINUTI PIN IN) 0140 P1C0000 7000* II?’? A 00(0 5(I4500NC(
.00’? 44 105 4,0117(0 5005 90.0445. COUNT? *0*505

I CA L ’ S ‘51 010175$.
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Table A- 55 .  R e g r e s s i o n  e q u a t i o n s  used t o )

compcnsat c  s i g n i f i c a n t  he i gh t
s t a t i s t i c s  for  Por t  I luen eme ,
C a l i f o r n i a .

Date Compens at ion equa t ions  (f t )

1961 to M a r .  1964 1~’:~- -:•, ’ = 0 . 5 4  + 0 .64  Jl ~~~

Apr . 196-1 to 1965 No compensa t ion

NOTE :
= es t ima te  of si g n i f i c an t  hei ght  that

would  have been o b t a i n e d  b y the CE RC
method of pen and ink record a n a l y s i s
(based on reanal y s i s  of 2 months of
data  from Hu n t i n g t o n  Beach , C a l i f o r n i a )

= si g n i f i c a n t  he i ght  o b t a i n e d  by o ld
method of pen and i n k  record a n a l y s i s .
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l a h ie  A— .7.  \ u u ~~er  of an a1~~:cd records  f rom P t .  ~1ugu , a i i  fo Fn I a
(Ca  cc N o .  3 ) .

NM@
N JAN FEB MAR RPR MAY JUN JUL RUG SEP OCT NOV OEC TOT

YR \ 
__________________________________________________________ _____

1972 107 123 93 100 118 96 111 106 118 62 85 1119

1973 33 ‘76 65 62 66 86 66 84 86 81 106 53 866

1974 100 99 92 71 99 96 88 79 56 74 99 84 1Q31

1 1’rom 1 , U 2 4 — s e c o n d  recor ds  t a k e n  fo ur t i n e s  d a i l y .  R e s u l t s  f rom records
t ak e n  b e fore J an uary  l O T S  have  no t  been compensa ted  for  hy d r o dy n a n i  c
a t t e n u a t i o n  due t o  sub me rgence  of t h e  gage . R e s u l t s  t a k e n  d u r i n g
J a n u a r y  i l )  T .3 t o December 1071 may h a v e  been ove rcompens at ed  such
t O o t  si gn i f i  can t  he I gh t  s are up to  20 p e r c e n t  too h i  gO and wave
p e r i o d s  t e n d  t o  be to o  sho r t
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PERCE NT GREATER THAN INO ICRTEO

NOTE :
+ = computed f r om 1 ,O2- 1-~ econd di gital wave records taken four

t i nes  d a i l y ;  r e s u l t s  may have been overcompensated such
that si gn i f i can t h e i gh ts are up to 20 percent hig h.

Fi gure \—90 . Annual cumula tive s igni fi cant hei ght distribut i ons
from P t - Mugu , Ca ii form i a (Gage No. 3) -
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PERCFNT GREATER THAN INDICATE D

I’o~~tore \—02. Seasonal summaries of  cumulati ve si gni fican t hei ght
di st r i bu t ions from P t. Hug u , California (Gage No . 3).

• Lomj uted from 1 ,024-second di g i t al w ave records t aken
four  time s d a i l y .  Results may have been overcompens ated
such tha t s i gn i fi cant hei ghts are up to 20 percent too
h i gh . 
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‘l a b  1 e •\ — 55 IVa ~o~’ c i i  mat  C’ t o  r I t  . Hugoi , l a  i i  t o  rio i a
It i s tri lno t i on  of si g ni O l c a n t  J o e l  h t  v e r s u s  jw-ri ’l
in ob~~’r v : i  t ions ne r I ,000 obsi’ rv:i t b u s )

10 0 OOIFRV *TIO P’S O U MMARY P00 J*0 745

PE RIOD lOG . H(OGSI? (11’)

— (81C3)

Cu’. •o.
0.1 ‘3 2.3 3.15 1.3 3.6 45 .7 7.8 8.! 0 e $ 0  707. 5 707,’ *0G.’

0.0 • .9 1000 0 ,00
1.0 — 1. 9 100 0  0 .00
2 . 0  — 2. 0 1000  0 . 0 0
3 .0  • 3.9 10 100 450 t O  180 1000 Z, 91
4 . 0  • 15 .9 20 10 50 620 3.03
5.0 • 5.9 $0 20 $0 40 790 4,00
6,0 • 6, 9 10 10 10 30 750 4.50
7.0  7 ,9 30 20 20 10 60 720 3 . 63
6 .0  • 8.9 20 50 10 II tO 10 I t O  4500 ‘4 ,66
9.0 • 9,9 $0 I I  20 330 5 ,00

10 .0  .10.0 20 20 510 2 ,50
11.0 ‘$1. 9 5400 0 . 0 0
12.0 .12. 9 20 60 20 too ooo 2,50
13 ,0  •$3, 9 300 0,00
115,0 • l 1 5,9 20 60 70 10 20 t O  270 ISO 3.37
15,0 .13,9 130 0.00
16 .0 .16.9 60 30 10 100 130 2, 42
‘OT OL 50 1520 300 III 50 30 30 10 )~~I6
Cu’ , 7010 0. $ 7 0 0  $ 0 0 0  950 330 230 $20 70 03 II $0
CDL , *0 0, 0 . 0 0* I I .~,0 t 0 .*6 9.37 12,50 9.70 9,50 6.17 0.00 6,50 10,26

A V E R A GE 3 10 , W E O G I l O  • 3~~41 F T  001RAGE 0*01 PERIOD • $0.06 SEC’
V*RIa’CE 05 800, 54 11044 1 • $, 91 FT SO v* R IA ~~CE OP WAVE PER IOD • p~~,9! SIC $90
$t*N~~*Rø 0101*7104 01 44(10541 • $. OØ Ft 5~~~N~~*R~ V~~~~~O9 01 P10300 p 44 ,69 ICC.

01$ULTS 061 *14(0 FROM t02 4 I 6!C0~~O 016ITot.  R E C O R D S ~*0EN 01744 * PROIS uR E COO . 3)
‘AVI G~~G~ LOCA TED *7 3 M~ 61 Op PORT MuI’N~ W1.

• CA LM S A R !  O M I t T E D .

Rseult. ay hay, been ovsr— comp.naat. d luch that •t$ntfic.nt ha ight s
ar, up to 20 % too high , and w.v. par ied. t.nd to b. too •hort.

177 O H S ! R O A T 1 0 4 S  IUMM*RY FflR P16 13 FIt 744

P145100 BIG . HelGoy (FT~
(8EC3)

Cu’. 50w
0 1  1.2 2.3 3.44 44. 3 3.6 6.1 7.5 707.5 t O T .’ AVG ..

0.0 — .9 1000 0,00
1.0 • 1.9 $000 0 ,0 0
2,0 • 2,9 1000 0.00
3.0 • 3.9 6 94 26 6 $3 6 $ 0 0 0  2 ,75
44 , 0 • 4.9 45 6 6 6 23 P~~* 3,00
5.0 • 3.9 

• 6 ~
j $$ 6 344 6o2  ‘1,$7• 6.0 • 45,9 II 6 45 45 26 00 6  5.30

7.0 • 7,9 6 23 5. 34 180 3.63
6.0 • 8,9 23 ii $ 1 6 Sb 7154 3.70
9,0 • ‘0 .9 $1 45 45 23 4569 4,25

10.0 •1 0.Q II I l  26 4567 3.10
• $1.0 .11.9 638 0.00

$ 2 . 0  .I2. Q 6 68 $1 45 90 4536 2,459
13.0 .00 .9 5456 0.00
$~~.0 •1” .9 11 ~O7 65 31 299 51s t 3 , 07
$5.0 .15,9 ZoO 0,00
16.0 .16,9 102 19 440 II 232 344 9 3 ,33
$7.0 •j 7~~# I? 0,00
$6.0 .10.0 ~I 0.0010 ,0 .19.9 17 0,00
2O.~ .20.0 It 6 

~7 I? ~e t~
• 

- 
2 1 . 0  • 0.00 0

• b lot 344 ~s ’P5 2944 I~~7 23 25 6 3 .24
Cu’, ?OT ~~L $ 0 0 0  $ 0 0 0  466 454 2 198 5 1 28 45
Cot , AVG . 0,00Sl0 ,by 1 1 .81 tI ,~~? 12 .6$ 12 ,25 7,00 6,30 11.1$

AV E MA G E 310, HEIG’t • 3 . 2 3  11 A v E R A G E  R A V E  PE R IOD • 1 1 , 4 5 5  ICC’
0081 AoC L Os SiC . wE :o.~’ • 1.0 $ p’ 3Q V * R T A I 4 C E  OF w A v E  P80150 • 13.20 SEC 800
57*00*50 D E v IA T IO N OF ‘EIGHt • 1 ,00 Ft S TA N D A R D  o lV I A T I O N  OF PERIOD 0 44 .62  51!.
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411 O S010010000$ SU”. ” P0• •~~l 1) 5441 7•

51110* $10 , 01000? (5?)
( I O C O )

Cu. . •D~0.0 I’I 8.1 0.0 0.3 3.45 44.7 1.5 5.0 1$? ,’ 000 ,0 4405 ,0
0.5 • ,0 0000  0.05
4.0 • 0. 0 4000 0,00

— 4 4 . 0  — 0, 0 4000 0.05
— ).~ • 1.0 3? $ 0 0  RI 41 41 4.0 4040 0,0 1

0 .0 • 0. 0 Ii 40 II ~l ?S44 0 .00
0 .0 • ‘0. 0 45 443 1? I) 10 4 4 4 4  005 0.454
4 4 . 0  • 4 4 .0  II 44 0 44 45 35 ‘0.? 3,441
1.0 • 1.0 45 23 45 0 3) 3440 3. 440
0.0 • 0. 0 44 45 I) I~~? 0 ,50
0.0 • . 44 44 II .0. 3.10

20 .0  .20 .44  III 5.00
44 .0 .11.0  •70 0.00
11.0 .40. 0 45 440 40 44 3? III 0 .50
13.0 •I).5 III 0.00
20 .0 .11., 44 402 34 05 45 i~~ III 0.03
23.0 .43.0  000 0 .00
4 4 4 . 5  .40 .0  RI 40 32 0044 4400 1.30
4 1.0 .41.0 30 0.05
10,5 .40.0 30 0.0$
40 .0 .40,0 00 0.50
20.0 .10.0 23 II $1 15 44.0)
02 0 * 0,00
000*4. 0 00 3 350 4400 34 II 23 0
CU’S. 000*4. 2000 4000 0440 73 0  3$. 4 4 4 4  70 10 44
COl,. .00. 0. 00’lI .SO 2 .50 ‘0 . 3 4 4  0 .30 o . 4 1  4 .30 5 .00 0.30 0.02

44 * 11 *05 510 . 45510’? • 0.01 5? 1,41*01 .0,1 ‘0 1400 • ‘ S o )  SO C.
‘l’1144C1 0’ 500. .1144~ T • I~~3, ~i 09 ,.‘ l ,SCI D~ .44~ f ‘ 15 000 • 0 4 4 , 4 0  $01 680
$T0450.~ 0 01,0.010~ 05 .010’0

T • 0 . 2 ?  FT $ ? o 4 3 6 5 0  01*2 * 1100 OF PIa100 • 0.01 SIC.

•ISVl,?5 001.1*10 500* I004”ttOOo 00 1’&L ‘SCO’DS ‘OlIN ‘(10 15 Pl f$$UP ~ (40 . 1)
.O y5 0.00 LOC44110 15? 3 ‘I II 05 000? 0*10001.

• 001.0 LR44 00’ZTTLO .

0.0.10 . fl In. 1... ,nr-cOW..e.t~~d ..c h 001*0 .1pS14 eat 0.001.
n. op 1, 000 to. b0~b ad .1,1 pnL.d. t~~d 10 0* 10~ .0.00.

153 O OSER VA TI O N$ S U M M A R Y  FOR APR 13 A PR 144-

580100 516 , HEIGHT (I T )
(SE tS)

CU~~ POW
0•t .2 2.3 3,44 4.5 5.45 ~.1 7,8 tQ7 • 0 t01 ,I AVQ , w

0.0 • .9 )000 0,00
1.0 • 2.9 1000  0 .00
2.0 • 2.9 1000 0.00
3.0 • 3.9 15 128 30 30 8 211 1000 2. 96
44 .0 • 4 .9 8 8 8 8 30 789 ‘4 .00
3.0 • 3. 0 8 IS 38 13 36 IS 128 759 5,02
45 ,0  — 45.9 0 33 30 23 IS 120 632 5,38
7,0 • 7. 9 13 IS IS 83 504 ‘4.63
6 .0  • 6, 9 0 6 ~5 4459 ‘4 .00
9.0 • 9 .4 004 44 0 .00

10.0 .10.9 44444 0, 00
11 .0 — 1 1 . 9 0944 0,00
12.0 .12.9 8 8 23 6 415 ‘~I44 3.17
13.0 ‘13. 9 398 0.00
244.0 .144.9 8 00 II~ 15 226 596 3.tO
15.0 —$5 .0 173 0,00
16.0 • 145 . O 00 53 23 163 173 3 ,0!
17.0 — 17 .9 0 0.00
16.0 .18.9 6 0.00
19.0 .10.9 8 0.00
20.0 .20,0 6 6 8 2,50
21,0 • 0.00
TOTAL 30 338 271 193 60 73 50 1,76
CUM . TOT*L 1000 1000 970 632 361 165 105 30
COt , AVG , 0,060 •,S0 t0~~344 11 . q ’4 1,52 5,63 6,20 6,00 9,39

‘ A V ERAG E 510 , 4411 054? • 3,73 1’! AV E R A G E  W A V E  PER IOD • 0,s7 SIC’
V A R I A N CE OF SIC HE IGH t • 1 .58 FT SO V A R I AN CE OF R A V E  PI~~IOD • 27,06 SE C SO’
S T A N D A R D  DEV IA ’ ! O ’  OF WEI GHT • 1, 44 1 FT StAN DARD DEVIATIO N OF PERIOD • 5,20 SEC.
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1453 ORSEIVAYIONS SUMMARY MR MAY 73 MAY Ia

0545100 510 , WEIG H? (Fl)
(S t  CS)

Cu’. ROSS
0.1 .2 3.3 3, 44 4.3 3.6 ~.? 1.8 8.9 q,~~0 70? ,’ TOT ,’ *VO .~

0.0 • • 9 1000 0 . 00
2 . 0  • 1. 9 1 0 0 0  0 . 0 0
2,0 • 2.9 1000  0, 00
3.0 • 3• 9 $70 36 $ 2  45 32 9 1000 2, 83
(4 ,0  • 0.9 6 jt 6 30 7Th 3.10
3,0 • 3,9 II  12 6 6 45 416 laS 44 .75
45.0 • 6,9 6 08 6 6 12 55 697 3.25
7.0 • ~~~ 12 12 6152 7.30
8. 0 • 8.9 2 2  6 45 2° 453 0 ‘4 .25
9.0 • 0,0 6 45 6045 3.50
10,0 .10.9 45 6 60 0  2 ,50
11.0 o(( ,9 39” 0 . 0 0
22 ,0 .12,9 $5 II 30 ~1 394 2,4,6
23,0 .15.9 327 0 ,00
la,o •$A .0 125 ItS ~~ 12 261 527 3,22
13.0 ‘15. 9 267 0 .00
2 4 5 . 0  .26.9 2 33 91 10 45 3iiI 367 3,00
17,0 —l 7.° 16 0,00
18.0 .18. 9 18 0.00
19,0 .10 ,0 • ~S 0.00
20,0 .20,9 12 6 iS 18 3 ,63
2 1,0  • 0 .00
T O T A L  ~0 4 73  521 57 448 12 201 45 3,35
CUM . TOTA L 1000 1005 002 30~ 580 91 42 30 45 6
COL. A V G .  0,00 022.30 10.01 $2.97 10,36 9.25 45.00 1.00 0.00 3,30 11.03

A V E R A G E  316 , HEIGHT • 3.34 IT A V E R A G E  R A V E  PERIOD • 10.66 SIC’
V AR IANCE OF 31G . HEIG HT 5 ~,013 FT SO VARIA N C E  OF WAV E PER IOD • 30.26 SEC 50$
STAN DAR D DEVT A ?IO N OF HEIGHT • 1,20 FT S T A N D A R D  DEVIAT ION Dl 51000$) • 5.30 SEC.

RE SULT S OBT AI N ED FROM 1O2 4.3EC0~ D DIGI TA L RECORDS TARE N W ItH 44 PRESSURE (NO , I)
‘AVE 0*9! LOCATED A T I M l SE OF PO RT W UENIME .

• CAL MS ARE OMITTED,

R~ .uit, aay hays b..n ovs r—coiiç.nss t ,d such that significant h.ights
at . up to 20% too high and W.V. pstiod s t.nd to b. too short.

182 O6 SE RV A TIDOS SU M M A R Y  F o R  Juos 71 JUN 70

PERIOD 516, HEIGHT (51’)
(t ICS I

CUR , 000
0 1  1.2 2.3 3.44 4s 5  3.6 ~.7 7.8 tOT ,’ T OT ,• A V G. ’

0,0 • .9 1000 0 .00
1,0 • 1.0 2000 0.00
2.0 • 2. 9 1000 0 .00
3.0 • 3. 9 27 12 45 0 12 2 2  181 1000 3.23
0 ,0 • 44 ,9 3 S 619 3 ,30
5.0 • 3,9 5 27 22 5 66 62 3 3.Q5
6,0 • 44.9 3 16 II 33 733 O~~5.7
7,0 • 7.9 3 5 ~1 720  44 ,53
0,0 • 6,9 3 3 5 lb 709 5.50
9.0 • 0,9 II II 692 3,50

10,0 ‘10.9 5 3 II 22 681 2,75
11 .0 .11,9 650 0.00
12.0 .12.5 27 17 38 144 3 659 2,58
13 .0 •I3. 9 SI~ 0,00
19. 0 .20, 5 II 203 53 26 2845 ~ I6 3.77• 15 ,0 .15.9 23 1 0.00
16.0 .16,9 5 88 1044 33 23 1 23 1 3.21
7 0 1 4 4 0 .  77 (456 130 93 22 II II 3 , t O
Cu’, TOT Al . 2000 $000 923 467 137 ‘Ia 22 II• COt, AVG. 0,00* •~ 71 13,60 11 ,32 11.31 6.50 3.30 3,36 11, 30

A VE RA G E SIG , HUGH? • 3,08 57 AV IIAG I w avE ~ !0 I OD  S 1 1 , 3 2  lEG’
• V A R I A N C E  05 5 (0 , HEIGHt • 1.01 Ft SQ VAR IANCE OF IAV E PERIOD • pa,b 8 SEC 559

S? A 5I DA ID D E V I A T IO N OF W E X G 4 4 T • 1. 01 ,? S I A M O A R O  O I V I A ’ Z O N  OP Pf I~~O~ • 44.9? 5tC~

308

C

~ 

::~i:~ ..i.• ~ ~~~~~~~~ ,, •~~ ___



4
RI oOftSlAt (S.S 54.t 5? SOS JU~ $0 4204. ~~ F

55040 0 $~9~ 5( l$o j  ~5 ? I  ‘-
~~~4 0 5102 

. - 
~~

-

CU • ‘00 . . .- ••
0.) 4.0 5.) 3.0 •.1 000 ,. 50? ,’ 040. 44 —

-

— 0.0 • 4 0000 0,00
2 , 0  • t . . 4 00*  0 , 0 0  ••

4 4 , 0  • 4 . 0 4 0 0 0  0 , 0 0
3 .0  • 3. ’ 6 40 10 30 4 ) 0  4 0 0 0  1 , 4 4 1
0 .0 • 4 . 4 43 4 2  5.0 0 . 50
5 .0  • 5, 44 ~l 40 44 344 0 5 2  3 . 4 5 1
0 . 0  • 0.~ 

0 4 700 0 ,5 0
1.2 • 7 .4 0 6 0 )  7 7 4 4  2 . 5 0  ~ ~~
5 .4  • 0. ’ I) 4 3  74 4 0  1.00
0 .0 • 5. 0 41 4 )  0 5 )  0 . 5 0  44

4 0 . 4  .20 . ’ 45 6 7 ,2  0 . 00
1 1 . 0  . 4 4 . ’ III 0. 00
( 4 4 . 0  .18, 44 I I ?  40 4 3 6 1)5 2 . 4 5 0
II.) — 4 1 . 4 4  ~~ ? 0. 00
4 0 . 0  . 00 .~ 4 444 .  III 303 3447 0.0)
43 .0  .45. 0 44 08 0.00
40 , 0  .16 ,l 4 0 0  144 0 440 031 44*2 1,2,
4 7 . 0  . 4 0 . 4 I’S 0 . 0 0
IB .0 .05 . 44 )~ 0 ,0 0
44.0 .40.4 3! 0,04
40,4 .00.4 20 6 19 00 44,6?
444 .0 • 5 .0$
70104. 045 000 1443 00 44 . 05
CU’, 707*4. 4000 4000 010 0444 40
COl.. *440, 0,00’(l,,3 244,03 00.440 ?,‘~ 

12.13

1,1,005 0 4 0 . .100’? • 44.03 50 a,~ o~ 01 .5,1 P11400 . 4 4 , 4 4 0  s IC’
oA ’ (aMc I 05 040. “0(1’! • • l4 *7 00 V, 50 ”CI 0? 0440 1 5(1400 5 50.0 ICC UP
0T * 4 o * O o  0111* 100’ .  05 5141.7 • .00 00 $7.’ .O.Sl ~Ol Ia1 I0’ 05 5(1(03 • 0.91 0115

05020103 050 o4 013  0,0’ I001’ ) ICO’5 0 ( 0 0 7 5 4 .  1110,0 3 Tall ’ ~ I1SS £ •‘S(SI~ O( 440, 1)
.avf 0.51 10C*100 *1 1 P’( 01 0* 5050 44 *10501 ,

• 15i’0 al( 00(1110.

I..,lt. a, 0.,, 0... .o.o-o.Wo...t.d •.tIO 10.1 .05.0(110.1 0.001.
op to 200 1~~ 0i545 ad o.,, ~~,i.d. i~~~ 10 05 110 ,h.,t.

00) 0001 1041100$ SUO ISO 505 *00 7) *05 00

SEPt 00 010 . W~ (0AT (5?)
(5110)

5.4 I.) ~.J 5.1 5.1 1.0 0’~ 10!.’ T~~1.1
0.5 • .44 • ( 0 0 0  0.:;
4 . 0  • 4 . 1 3 0 0 0  0.::
44.0 • 44. 0 4000 O.~~1.4 • I.’ 31 00 01 ii I~ ‘5 4 0 0 0  ..:.
..s • ..l 45 44 30 0 0 4 4  a ,::
5.0 • 0.! 6 30 ~~ 6 0 ) 0440 0.~ 1
0 .0 • 0. 0 0 Ii 6 ~3 1~S ‘.13
1.0 — 1., 6 0 70. ) .5
0.0 • 5. 4 44 45 45.0 2,3:
0.0 • 1.1 03 23 011 44.5;
40.0 .00,0 4, Ii $ 1? 60~ 1,)?
4 0 . 0  . 4 4 . 4  610 0.:;
42.4 .00.’ 50 31 0 030 030 0,03
0 3 .0  .23.O 00, 0.:;
2 0 . 0  .0*.l 44 445? sO 3 4 4 4  III i.l.
4 0.0 ‘ 75 . ’ 0 7 *  0.t
0 0 . 0  .244 .0  .0 •0 0, 0 50 400 0.0*
(7.4 .07.44 4, 4,:0
4 5 . 0  .15.4 49 0.0 :
044.0 .20.0 444 0.:;
440.0 ‘50,0 4 40 0,3:
8 4 . 3  • S.? :
100*1 0 007 0440 III 34 03 3.10
CA ’ S, ~0?Ai, 4 0 0 0  ( 0 0 0  0445 300 107 345 44 3
t51, 0 44 0 .  0 , 0 0 ’ I O . S O  2 .00 1 2 .30  7~ ?0 1.440 0 .01 4 4 ,4 3

l,(,.01 *00 . ‘(1)’? • 1.440 5! s,(.0 0 .~~f Pj~~50) • 04.5$ IIC•
‘5 ’05511 0, 011. ‘t Oll ’ .73 Ii 00 0aSS0*’Cl 0’ balI •(1000 a ~~~~ SIC OS•
S’0~0a’o 01,0*1204 OP ‘IlG•T • .S4 PT $,a..0110 01* 10000 ’ .  05 010(0) • 3.01 liCe

‘ISUt’S 050 ,1510 ‘440’ 4044. .0(1040 0)100.4. ‘~~ OS)6 ‘ ‘ i tw W IT.  a PIIS$uS~ 400 . 0)
•6044 0~ 0I LOtITtO *7 0 ‘0 

SI 00 505? 0*1,0,1,
I COt’S 055 0’(?TIS.
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*45 OBSERVATIO N S SU””A RT 000 555 11

PERIOD Si lo , 4~5 IG MT ( F? )
(SECt)

CU’ , •05
0.1 1.? 2.3 3.44 o.5 5.45 TOT ,’ TOT,’ AVG, S

0.0 • .9 10 0 0  0 ,00
2 . 0  • (.9 10 0 0  0 .00
2.0 • 2.9 10 0 0  0 .00
3 ,0  • 3. 5 23 *7 03 441 209 10 0 0  a ,2S
15.0 • U .S (2 12 791 3 ,50
5.0 • 5.9 179 0,00
4 5 . 0  • 45.9 12 $2 23 77 9 5,00
7.0 • 7,9 7545 0,00
0,0 • 6.9 23 1? 35 13 8 2.53
9,0 • 9.9 722 0,00

2 0 , 0  .10. 0 23 53 7 2 1  3.17
11.0 .11, 9 45645 0.00
12.0 .12.9 23 2 2 33 6845 2,53
21 .0 •13.9 651 0,00
14 .0 .$U ,9 170 70 (2 256 4551 2,845
15,0 .13,0 353 0,00
(6.0 .16.0 140 114’ 5 2  393 393 3.5%
T O T A L  1 5 0 7  3245 209 38 3,42
CLI~~. T O T A L  ( 0 0 0  1000 10 0 0  593 267 38
d l . ,  4 0 6 ,  0, 00*  0 .00  2 3 . 6 7  13 .36  9,72 4 . 2 0  12 ,21

~UE0 A GE SIG , HEIGHT • 1.36 FT A 000 U GE .4(40 PERiOD • $l,~~3 SEC’00 0 1 A N C E  OF 5 0 6 . HEIG HT • ,73 FT SQ O A R I 1 5 ’.LE OF o 4 y ~ R ERIrI D • 26, 32 SEC 3344
3 I A ’~OA 0D T O U 0 * T 1O N Dl 4 0 0 0 1 0 1  • ,07 ~ T S ?A ¼ DU UT DE~~I A T ICl % OF 

~E~~T O ~ • 5,32 SEC .
RES U L T S  05’ * P.EO PRO ’  1 0 2 o . S T C O ~~ro D IG IT AL 0 1 C 0 0 US  lAS !” ‘IT~ 44 P0 ISSU0 E ( s O , 3)

‘A V E  G * G E  L O C A T E D  AT  3 ‘1 S~ OF P ORT HuI*5~~E,
* CAL ’S A0E O M I T T E D ,

Re sul t s  nay have been over—compen sated ouch tha t  si gn i f i cant  heights
art  up to 2 00 too high and wave period. tend to be too short.

155 O6S ERVATIQN S SUMM aRY FOR OCT 73 OCT 74

PER IOD SIG S HEIGHT (Fl)
( S E C S ,

cu’. SQo
0.1 1.2 3.3 3.0 01.5 5.6 ~.7 1.6 8.9 ?Q1,~ TOT .’ *09.0

0 .0  • .9 1000 0 , 0 0
1.0 • (,9 1 00 °  0 , 0 0
2.0 • 2, 9 2 0 0 0  0 . 0 0
3.0 • 3,9 45 ~o3 64’ 26 $9 339 1000 3,26
34 .0 • 44 ,9 6 45 745 1 3.30
3.0 • 3,9 2’ $ 3 33 735 3,90
6 .0  • 0 , 9 $ 3  45 I~ 6 6 445 723 3,38
7,0 • 7~~Q 671 0 , 0 0
0 .0  • 6. 0 677 0 ,00
9.0 • 0 , 9 677 0,00

10 .0  .2 0 . 0 45 26 4 5 7 7  2, 71
$ 1.0 .11. 9 45 5 2 0, 00
12,0 .12.9 52 6 56 652 2,61
13.0 .23. 9 5 0 4  0 , 0 0
14 .0 . 5 4. 9 32 103 844 11 45 45 3~ 3 394 3 .00
25.0 •13.0 366 0,00
$ 4 5 . 0 • l6 ,~ , 46  14? 11 IS 316 1446 3,I~$7.0 .1 7 ,0 33 0,00
16 ,0 .2 8,9 32 0 .00
11.0 .14 .0 Ii 0 , 0 0
4 0 . 0  .20, 5 9 • 45 3~ 35 1.50
2I, 0 • 0,00
Y O T A L  30 UUS 3451 11 38 II 45 3 ,16
CU’ , T O T A U  $ 0 0 0  1000 061 S t A  155 77 19 45 45• CCL , As r~, 0 ,00’12 ,87 22 ,07 11 ,86 Q~ 50 10. 11 10 ,50 0,00 6 ,30 1$ , 76

A V E OAGF $ T G , ,a5 j907 • 3.33 FT *01*061 o A v I  PERIOD • 11 .45$ S E E ’
‘a ’Z A ” c 5  OP 5~~0, NEIG H? • 

~~~~ 
F T  ,~ V A R I A N C E  OF 4*01 PERIOD • 31,10 S I C  SO’S1A N O A RS) D E V I a t l O ’ . OF HEI GH T 5 1.00 Ft S T A N D A R D  I I E V I A ? I O N  OP PE R IOD • 3,6? SEC .
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203 0010*VA100 00 54~’oS7 FUM sOt 75 00* P0

030 , Wh IM? 40? )
( 5 ( 1 4 4

CU” . ‘0’
5.4 0.0 5,3 3,5 0.3 3.45 45.7 7.0 707,’ 00? .’ 0,1. 5

0.0 • .4 4000 0.0 0
4.0 • .5 4000 0.00
44.0 • 44 . 0 4 0 0 0  0,00
3.0 • 3 , t 0 4 3 7  75 44 ) 40  4444 ’  4 0 0 0  0 . 4 3
0 . 0  • 0 ,! 45 40 4 0 aS 710 3~ 54
3.0 • 0. ! (0 44 04 5 os 734 3,I~
0.0 • 0 .! 00 44 00 40 3 4 0  3’ 050 5 ,7 2

1.0 • 7 ,0 3 ii 50 4500 1.04
0.0 • 0,4 a. ~3 0 0  .4 5 7 4  3 ,20

• 4 .0 3442  44.00
(0.0 .4 0 , ! (5 3 (0 325 4 4 , 0)
4 0 . 0  • 4 4 , * 30? 0,00
44.0 .42,! 3 55 3 3 34 307 2.451
03.0 .4).! 500 0,00
11.3 . lo ,4 (2?  044 3* 4 0  100 ~~~~ 1,7 3
00.0 •4’,.v 450 ~,00
4 4 4 . 0  . 4 0 ,! II 70 20 5 l (64 (.4 I.e?
47.0 .01.1 24 4.40
(5,0 .45~ 0 445 1.05
45 .0 .4 4 ,0 20 0.00
20.0 .20.0 ( 0  (0  55 25 0 .05
34 .0 , 5.04TQIi ~ 4 4  (33 344 (34 3’ 3 43 3,37
CU’ , 70 74 1, 400 )  4 0 0 0  44 0 0 7 44  44 (0  34 00 03
101 , £56 , 0 ,00’  a ,00 70 ,445 (0 .453 40 .00 •,S. ~.30 0,51 4 0 ,33

‘ 5 ( 5 * 3 4 0  5 00 , t0 00~ 7 ‘ 3 , 2 0  11 . vP . ,C1  Wa
_
vs 5 (5 ) 03 • (0.01 lIE’

‘a ’ ) , ’ C I  0’ 5 4 t ~ ‘13 0 0 ?  • 4 , 4 )  0 ’  SO 5 . 5 5 5 ~~11 04 W a V E  511(00 • 00 ,00 StE $04
5 7 0 k O a ’5 0 S ’ l a ’ t 3’. OP ‘(II’’ 5 2, ’0 50 S?a~ 0”0 ~5V4 ~~ 4 Ø0 07 0 (540) • 3,10 0(15

•1540i1 05~~ 5’ . (O 5,0’ l00s ’ S ( C O” O 0040 ? I L  04C0 °5 1 ?A.l0 52 10 #ICUUIf 140, 0’
S a v E  Ca ll  LOC0010 ~? ‘I 01 05 50.1 5u1’.e’I,

‘ C 5I ~~I a’( 0’01100,
IoniC. sy K... S.,. ,v,r-, 1.l510d .~~k 06*0 •0~~tt0,nt baS#t.
0x, op 1, 200 00, 451

~~ 
0.4 to,. p.00.0. nsA g. 0. too .b.rt.

05 O05(~ IlT0. l ’ .4  1406 ,10 PT~ OP C 01

51’0:0 500 , P1 400?  ~P ? )
40 105)

Cb’. ~ 0
0’( I.) 2’) 3.0 I’S 3.0 007 ?•0 ••4 0.40 (0 .14 ‘0? ,. 101 ,0 0 4 0 , 4

4,0 • .4 (000 0,00
(.0 • 4 . 0 4004 0.00
0.0 • 2 . 5  5* 40  5 .00
3 .0  • 3.4 (0 30 4) (3 70 (000 3 .01
0 .0  • ..~ 00’ 0,00
7,0 • 7, 0 (3  (0 440 4444! 0 .04
0 .0 • o. ’ Ii I) II 345 501 0,30
1,0 • ~~~ (2 12 42 41 450 •00 0,10

• 0.! 55 () 10 II 5 ( 4  3 ,75
W .0 • ‘.‘ 40 O loS 3.50

00.0 . 40. ! Ii 44 2. 702 3,00
( 0 . 0  .11.’ 130 0.00
( 4 4 . 5  .4 2 . 44 (2  4 l  345 60 130 3. 40
(1.0 .4 0.’ 454 7 4,00
l’.O .l~~.I 0’ 50 03 03 55 4) $74 00? 3,~~3
(5 .0  .4 3 . ! 343 0.00
(0 .0  .40 . 4 U) 0 0 7  03 4 3  (2 337 343 3 . 0 1
41 . 0  . 4 1 .1 344 1,05
( 5 . 0  .11. 4 U 5 .05
(4.0 •U.$ )0 5.50
40 .0 .440 ,! 41 U 30 14 3 . 0 7
00.0 . *111
T0 ’ 8 4. a’ iSO 3(0 0( 5  ‘S 50 ‘ (0 (0 44 3, 012
CU’, 107*1 ( 0 00 ( 0 0 0  ‘12 Oo? 73? (51  43 345 3$ 75 Ii
104.. 540 , 1 , 0 0 . 5 4 , 0 1  ( 3 , 0 3  (0 .35 (1.30 4 .11 44 .00 4 ,5 0  (0 ,30 0 .34 4 0 .34  ( 3 . 4 4 ?

541 0.11 5)), 5((5~ T • 3,44 57 5,15410 ‘031 0(5000 • (1.010 001’
•i’l ,’.CI 05 540. •140e7 • 0.30 51 50 0,’(a’CI OP ‘a,f 511(00 • 00.40 011 50•
$f 0044a ’l ~ f *~~~ 15O’ . 05 0(7001 • 5 .544 5? $1143500 . 0*4 * 7 (0 ’ .  05 P1*000 • a, s~ ICC.
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1780 OB~~ERVAT IO N8 Su* a OY p O R  21 months Feb 73 Through Dec 74

PERIOD 510 , HEIGHT (17)
C O E d S )

Cu~~, ROs
1.1 1—2 2.3 3.44 ~~~ 5.6 6•? 7.6 , , 

~— 1~ 
10.11 T O T .’ ¶ 01,0 *v G. S

0.0  • .9 1 00 0  0 .00
1.0 • 1.9 1000 0 . 0 0
2.0 • 2.0 1000  0 ,00
3.0 • 3,9 7 57 ~t 2! 10 44 2 193 1 0 0 0  1.30
0 ,0  • 44 .9 1 3 ~2 3 2 24 SQl 1.11
5.0 • 5,0 1 2~ 21 5 7 1 1 60 78* 0 ,35
45 .0  • 45.9 4 7 o2 8 3 5 I 1 343 723 5 .2 1
7.0 • 1,9 ‘a 4 0  0 2 3 1 2” 080 0,22
0.0 • 6.0 13 9 45 2 1 2 30 6S6 3 .13
9.) • 9•9 ‘4 3 1 1 1 1 10 0245 1.??

10 .0  .10.9 1 10 45 1 18 6 06  2, 02
10 .0 •11.9 598 0 , O Q
12.0 — 2 2 . 9 5 51 2? 5 1 85 598 2.19
21.0 .11.9 5(3 0 .00
1a .O •1~~,9 11 il? 92 27 5 2 1 270 511 3,10
25.0 .15.0 2~~1 0 .00
1 6.0 .48.9 1 ~~ 91 31 44 1 1 22” 2151 3, 21
17.0 —17.9 1~ 0 .00
(8 .0  — 2 8,0 10 0.00 - ‘

19.0 —1 0.9 19 0,00
?o .o  .2 0.9 9 7 3 1 2~ 10 3 .24
20.0 • 0 .0 0
TOTA L  26 44( 9 135 i’1 30 2 3 11 2 2 1 3.IS
CU M . TOTAL 1000 1000 012 533 2 18 17 36 ~5 44 2 1
CDL . *46 , o . 0 0 0 2 0 , 8 3 4  11. 87 ( 4 , 4 5 3 (0 , 1~ 7 .60  6 ,04 45,62 0,(7 45.83 16,50 12 .18

A VERAG E SIG~ HEIG HT • 3.sS FT A V E OA G ! ‘A V E PERIOD 5 21,32 SEC’
V A R IAN CE QO 516, HE IG HT • 4 , 25 FT SQ V A R I A N C E  OF V I V E  ~0~~IOO • 27 .85  SEC 50*
STAN DARD DEVT A T ION OF HEIG HT ‘ 2 .12 FT S 7AN O A R D DO V IA TIO N 05 PER IOD • 5 .20  S Od s

0 ESU LTS O$? A 1NED FRO M 10?6.S S C DN T T) IGI lat .  3 E O O R D S  T A S L N  a IIM A PRESS U R E (ND . 3)
* 1 5 0 0  G*6E LOCATED AT 3 ‘4 1 SE 05 PORT 4 U5*d !ME,

‘ CA L MS AR, O M It T E D.

NOTE : Resul ts may have been overcompensa ted such tha t si g n i f i c a n t
hei ghts are up to 20 percent too hi gh and wave  per iods tend
to be too shor t .
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T a h i c  • \ —t ’u .  Number of ana lv:ed record — l roo I t.  ‘Iui u , i ii f~ ~,i a
( ( , o  ~~~ - 

1

\ MO
\.. JRN FEB tIRR R PR PIR Y JUN JU L RUG SEP OCT N OV DEC T O T

Y R \  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1973 37 62 92 91 67 86 86 78 107 53 759

1974 101 100 94 70 99 96 82 78 49 55 99 92 lOIS

1 }-r o~ 1 , ud ~—s ccond r c cu r ~Is i i  cf l  our  i~ cs dai l v .  d c s u l  t s f r , 1 : ; r~ c ur d
t a k t - n  ‘c t o r e  J a n u a r y  1973 have no~ been c u L i p e n s a t  ed for hydrl Ivionno c
at  t e nu a t  ion due t o  s uh m e r ~~ence  t t h e  gage . R e s u l t  ‘ t ab en d o o r  ng
I a r o u o r v  1073 t o  l o ece e l l er  10 I ‘~o ; iv  h a v e  been  : v er c ~o n o p e n s a t e d  such
that 51~~f l I  f i c a n t  h e i c l o t s  o r e  op t u  du  i v~~~ en !  t a a  hi -h and nave
per iods  t e n d  to  be t I ‘ho rt  -
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(3
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c.i~ 1 4 - 

YERR-O8S - 15
U_i - I974~ -1Ol5 ui-i

~ 12 - i973~-759 - 10 u_i
u_i LL~E -
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~ 1o -  ‘-4

‘-4
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UJ~~~
cr, - (_)

C...)
Cl) 6 - -

I-
- _ i 0 z

0 I ( 1 1 1 1 1 1  I I T I I I I I  I 1 1 1 1 1 1 1  I 1 1 1 1 1 1 4 4

PERC ENT GRERTER THR N IN DI CA TED

NOTE :
+ = compu ted from 1,024-second digi tal w a v e  records taken  four

times daily; resul ts may have bee n ove r co mpe n sa ted  such
tha t  si gnifican t hei gh ts are up to 20 pe r cent too h i gh .

Fi gure -\-95. Annua l cumula t ive  si gn i f i c ant he i ght  d i s t r i b u t i o n s
f rom Pt .  Mugu , C a l i f o rnia  (G age No . 4).
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SEP-86 . 
-15

C!) 4 f-I974O CT-78 )
N O V -2 0 6  — DEC 1 u

! 

~~~OEC 92 
10TE~~~T~~~~~~ 2~~~~~~~

=
~~ ~~

> A t lRY- 19 1
1974 JUN MAY

! :
= 4 - .iA N -l 0l

2 ~~ -?~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~

( 1 1 1 1 1 1 1  I 1 1 1 1 1 1 1  1 1 1 1 1 4 1 1  I I 4 1 1 1 1 ’

PERCENT GREATER THAN I NDICATED
1-igure A-97. Seasonal  s ummaries  of c u m u l a t i v e  si g n i f i c a n t hei ght

di st r i b u t ions f ro m Pt. Mugu , Californi a (Ga~ c No. 4 ) .
Computed f rom 1,0 2 4 - s e c o n d  di g i t a l  wa v e  records t a k e n
four t im e s  d a i l y .  Results may have been overcompen sa! o-d
such th at s gni fi cant hei ght s are up t o )  dh pe ree ro  t t o ’
h i gh .
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4 1 1  e A — ( 1  . h a v e  c I i o r a t e  11) r Pt . ~‘ 1 o o r o o  ( ‘ a I i t o  r io  I a
I i  St  r i  b o i t  I Ofl ot Si gu i t i cant lie 1 ‘ I ~t Ve r~ o i s  pi ’ r i OI~

il l ohsei’va t j o t s n o r ’ I ( ‘~~~ o J ’s c ’r , ’:i t I o n s I

III 001EIVA?1 O ’IS SUSM AR Y SON JaN 14

016 , HEIGHT (0,)
( $ 1033

cU~~, 
PQi

0.1 .2 $.S 1. M 4.3 3.6 ~.7 1.6 8.9 tOT, ’ t O T ,S 44 0 6. 1

0.0 • ,; 4000 0,00
4 , 4 4  • 4 , 9 1000 0.00
2.0 • 2,9 4000 0.00
3.0 — 3.9 ~67 99 10 376 1000 2.Na
4 .0 • ia .Q 10 4 0  442 44 3,50
5.0 • 3,9 4 0  20 4 0 110 Ô f O
6 ,0 • 6. 9 10 4 0  57~7,0 • 7.9 40 40 20 4 0  ~O 5*5 S , i O
8.0 • 6 ,9 *0 40 40 10 ~ 9 IS, 1 ,91
9.0 • ~~.9 4 0  10 44244 6.50

4 0 . 0  .10,5 ~0 10 44 16 2 ,5 0
11.0 . 4 1 . 9 44 0 44 0.00
12.0 •I~~.

Q 10 440 50 qS lob 2. 90
4 3 . 0  • 4 3~~9 307 0,00
1 4.0 .44 .9 4 0  aO 79 59 20 206 307 3.69
4 5 . 0  .15,9 99 0 ,00
1 6,0 .16. 5 10 *0 150 4 0  99 59 3,00
T O T A L  00 114 6 3 1 5 7  99 50 20 3! 40 3.113
CUM . IOT A I,. 404 0 1000 ‘70 554 208 io 59 ~ fl 10
COL , 4vG , 0~~I0’I* ,50 6.9) 9,1St 12 ,44 0 9,50 0,00 6,83 6~~50 6,02
A v E R A G E  $ 16 , HE IG HT 5 3. 115 FT  *vEq*60 ‘ A v E  P E R I O D  I 6.36 $ICS
V A R I A N C E  01 3 4 0 . MtII.$T • 4 , 72 ~ T SQ V A R I A N C E  OP ‘*01 •1~~1OD • 644,440 SEC SOS
$ 1 6 60 4 4 5 , )  D E V IA I I O N  UI HLIG~~l 5 1. 31 P T  S T A N D A R D  D E V I A T I O N  DV PE RIOD • 3 , 4 4  SIC.

8ISULtS 044 7 15 1610 5~~O’ l0p44.$!COP.I) 0 1 G I Y * L  RE C O RD S TA kEN SlIM A PNCS3UIE (NO , I)
5 A V ~ GaO! L O C A T E D  *1 3 II $( O~ PORT 5

~UE~4(’I,I CA L MS A~~E OM ITTED.

Results .y hay, been ov.r—co.,p.na.t.4 such that •i~ nific.nt h.ig)tt .
are up to 202 too hi1h and v.v. pariods t.~d to ba too short.

99 O s E R V A t I O ’ S Su’°”*R3 504 rto 711

P E R I O D  B I G .  HE IG HT nIt I
(SE ES )

CU ” . ROs
0 — 4  1.? 2•3 3_ A A .5 3.44 6.? ¶ 01 ,’ T U T .S A4

~G, S
0.0 • ,, 4 0 0 0  0 .00
1.0 • 1.9 1000 0.00
2.0 • 2. 9 4 0 0 0  0 .00
3. 0 • 3. 9 p1? 11 10 10 II 113 1 0 0 0  3.02
‘1.0 • 11,9 10 10 667 4 .30
5.0 • 3.9 20 10 10 150 877 4 ,50
6.0 • 6.9 4 0  10 2 0 44)8 3.00
7.0 • 7,5 646 0.00
6.0 • 5. 11 20 10 30 6 46  44 .51
9.0 • 9 .9 506 0 . 0 0

10.0 — 1 0 . 9  5644 0 , 0 0
14.0 •11.9  566 0 ,00
12.0 .12.9 31 ID 6 1 566 2,61
43.0 — 1 3 . 5  323 0,00
1 4.0 •1~~.9 212 31 31 313 523 2,95
15.0 .~ 3,9 21? 0 . 0 0
16 .0 •16.9 1)1 61 40 10 2 4 2  21? 3 . 02
TOTA L 606 22? 4 4 1  30 30 3.16
CUTM , TOTAL 1000 4000 4000 3 5 A  ii? 41 30co r., A V G . 0 ,00’  o ,oo 10 ,52 10 .27 lo ;o o  q,50 3 ,17 10 ,33

£VE ’AGE 81) . w~~~~oqT • 3 ,13  1! £ V E ’ a G E  ‘a o l  ~E R ITD 5 4 0 . 3 2  BEC’
V A R IA N CE CF 816. oEIG” • ,96 F~ 5; V A ’T A ”CE 7F • A O f  0 L3 0 0 0  • 31.57 SEC 56’
37*604490 O b l A T ION OF “ E IG ’~ u .99 FT S’a’0 A~~D TE V IA T I O N  0’ P E R I O D  5 5 .60  SEC I

8E$UL’S O5T A1’.E~ FUCM IC2I.SFCC’aD ~ IGI !IL ‘ iCC ’ OS ~A o E~ .11. A PSESSURE (NO , 4)
‘ A V E  GAGE LT CA TE O a 7 S ‘I 51 O F POST ‘uEPo!”E.

S CA L ’S “C OM ITTED .
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•~ o445I ,W a~~4O..I 511”,’! FQI •4l TO

C00100 RIO . MI4S IT 4F? )
(S i t s )

CA’ , 500
It I ‘0 5.) 3.1 11.9 3.6 6.7 7.0 TO?.’ 303 .1 ~V S ,S

0,0 • .5 4 000 0 . 0 0
0.4 • 4 . 0 0000 0.00
0.0 • 44, 0 IsIS 0.00
3 .0  • 3. 0 16 0440 0) 30 II 4~ 3 000 0 3,63
1,4 • 4 .5 103 0.00
3 .0 — 0 .0 II SI II •) SSS ‘.50
4 , 4  • 4,5 II 44 31) 7 .10
3 .0 • ? ,M II II II 30 5044 3.30
5.0 • 0.5 II II 300 ‘ .30
0 .4 — ‘.5 II II II’ 3.30
00,4 .4 0 , 0 Ii. 0.80
11. 0 .41.5 Ii. 0,00
144 .0 .4 4 , 5 (0 II II .3 570 ‘.30
11.1 .43,0 03* 0.10
11.1 .10 ., 70 ~ 090 434 3.30
15,0 .45,11 4449 0.05
04.0 .46,5 40 40 TO 0544 113 3.33
17.0 • 0 7 , 5 I) 5 .00
05.0 •I0.~ 0) 0,00
(0.5 .45 ,9 a3 5.00
00.0 .00.0 34 II a) 0) 44.73
Z~ .I 0 I.. ,

071 303 035 5) 44 0 I I  3,89
C u ,  T0’4 L 04 00 4 0 4 0  40 00 743 100 41 30 II
C~~. 100 , 0.00. 0,00 20 ,34 •,53 4 4 ,544 3 .1 0 5.00 6.50 9,75

1.10,00 5 4 0 , .130!? • 3 .40  ‘5 4 ,05,61 ‘aol 511400 • 5 .0? SIC’
!01 I& ~ C1 00 041. ~i1 0’,’ 4 . 0. 5?  50 Va’ I l ’ El  II .406 P1,003 • 37,83 lIt 500
S,aoo..o 00,04540. OF 5101.T 5 4,444 ~T s,a .D0’o 010107105 oF 500406 5 6 .4 0  0115

1500~ 70 05 ? aI ’.lO ISO’ ISh’SlcO’.O 0404’ SL ‘I~ o’o) 7att ’ ‘I?, 4 50101001 I’S. 0)
.5,1 0,61 ~0C’ ?I0 0? 3 ‘1 01 OF POST 0~l5l~1,

• Ca~ ’5 “ I 0’4? I I5 ,

I.,4,. y ).nI b. ,n.-c flaat ld I,.,). that siphliest 11.101.
I,. p 0, 300 1,, hi~~s 1 ea~~ p..t.d. 5s1 t. 11. t •  .115.0 .

IS ?  O N B E R V A 1 I O N S  S U M M A R Y  SON APR 73 A PI 7a

PE’ IQ D 510 , HEIGHt CI,)
( S L C S )

CU’ , 800
0.1 .6 ~.1 3.5 5.3 3.6 ~.7 1.8 TOT.’ TOT ,’ A V O , I

0.0 • .~ 4000 0,00
4.7 1.9 1000 0,00
2.0 • 2.9 1000 0,00
0,0 — 3 .9 ~sa 61 43 220 4000 2 ,91
44. 0  • 15,9 IS 6 5 10 750 0,50
5.0 • 3,9 63 IS 21 6 23 124 130 3 , 4 9
6.0 • 6.9 6 30 06 30 23 4~~9 629 3 ,01
7 .0 • 7. 9 5 23 S $ 444 3 300 3.87
6.0 • 0 ,9 S IS 4435 “.50
9.0  • 9.9 1439 0.00

10,0 . 40 , 0 6 I ‘039 2.50
10.0 •Il, 9 1132 0 .00
12.0 ‘4 2 . 9 ~3 30 $ 53 l3~ 3 .36
10 .0 .13,0 109 0 ,00
111,0 • 4 1 4 4 ,9 106 65 43 I 4 9 7  379 3,~~3
45.0 .43,9 152 0,00
46 . 0 .06.9 76 76 23 175 II? 3,20
4 1 . 0  .11.9 $ 0.00
4 0 . 0  .4 8 ,0 S 0,00
4 9 .0 •49 ,5 6 0.00
20,0 •20.9 8 $ S 1.30
20,0 • 5 ,0 0
TOT AL 54$ S~~1 4 5 4 4  91 64  33 3,07
CU’ , TOT AL. 1000 1000 4000 •3? 5a1 poS III 33
COL , A V G 1 0,005 0,00 IS ,?? I 4 . 0 3  5, 30 8,47 7,23 6,24  9 ,54

A V E 5 A G E  5 4 0 , M~~I5M? • 3, 51 ~ 7 A V E R A G E  5608  P55400 • 9 ,16 SEES
V A l IA N C E OP $10 , HEIGHT • ,~ 5, 59 V A R I A N C E  0’ SA V E  111100 • ji,I S SEC $55
$TA NDAIO Oto lAt lo ’s 0’ s170s’ • 0 , 1* II 506* 0650  A I V I A Y 4 O N  05 PER~ 00 • 3.2, SIC.

C
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101 OOSE RVATIONS $ U M ’ A M T  5400  M A Y  7) MA y 744

PE ’0100 51G . HEIGHT (IT)
(SECS)

C UTM , RU.
0.4 .~ 

p.) 3.0 ~.5 S.4 ~.7 7,8 ~,q ~Qj , s TOT ,’ AVO .•
0.0 • ,0 4 0 0 0  0 ,00
4 . 0  • 1, 9 1000 0 .40 0
2,0 • 2,9 1000 0.00
3.0 • 3.9 5 iv’ 79 S 236 1000 2 ,86
0 .0 • ‘4.9 3 4 0  jb 164 3 , 4 7
3.0 • ‘s.~~ S it ii 10 s g y, i~~’ 11.50
6.0 • 6.9 Ii 10 5 21 4 0  S 5 65 *7 0  5 , 4 9
7,0 • 7. 9 3 10 46 402 5,00
6,0 • 8.9 46 5 20  506 3. 75
5.0 • 9.5 5 S SbS ‘1.50
40.0 .10.9 10 10 580 2 ,30
11.0 .4 4 , 9 530 0 , 0 0
12.0 .12,9 5 63 lb 00 350 2,63
13 ,0  .0 3 .9  A44  0 ,00
14.0 .IA ,9 5 911 ~~ 26 3 230 “66 1,20
15.0 •15.~ 236 0.00
16, 0 . 0 6. 9 S 101 79 20 5 2 0 3  236 3 . 4 1
47.0 — 17.9 21 0,00
4 8 . 0  .45 ,0 21 0 .00
40.0 ‘19 .9 it 0 .00
20,0 .20.0 16 3 ii 21 3. 73
24.0 • 0.00
T O T A L it sql 336 90 ~2 lb 36  0 0  3,13
Cu’, TOTAL 100 0 1000 970 5344 ~76 B A A ? 26 40
CDL , A V G . 0 ,00’ I I. 75 10 ,116 4 4 .00 11 ,61 ~,50 6 ,4 7  7 .17 6,00 10.56

4vfg~~Gt $70 , WE LC S4T I 3 , 3 3  Sy  AV EIAGE WA V E PERIOD • 40 .4?  •IC’
V A R I A NCE 05 340 , HEIGHT • 4,28 P t SQ VA l IA N C E  OP SAV E PER IO D • 30,08 SEC SOS
S T A N D A R D  DE V I A T I O N  OF HE IGHT • 1 .42 FT S T A N D A R D  D E V 4A T 4 D N  OF PER~ O0 • S,RI SIC.

IISVLT $ OBT AI NED FRO ’ t02’1 .SECOND D I G I T A L  P1t0108 TAK EN ‘ITH A PRE SSUR E (NO , A )
SA V E  GAG E L O C A T E D  AT 3 oI SE OF PORT MUENEME ,

5 CAL MS A RE O’ITTID,

Rs.ult, ~~ s hay, boon oyar-comp.na5tad such that •i~nif icant h.i5ht.
ar. up to 202 too hi~4o and vav. pa10tod . tand to b. too short.

tll O B S E R V A T I O N S  $UP’a9’%’ 5O~ JUN 73 J Im 74

PERIOD 540 . HflG WT ( IT )
(SE CS )

eu’ , R O o
0.1 4.? ?.3 3.1 5,3 5.8 6.7 7.5 ?OT ,0 T O T . A V G , S

0 . 0  • ,9 1000 0.00
1.0 • 1. 9 1 00 0  0 ,00
2.0  • 2, 9 1 00 0  0 ,00
3 . 0  • 3. 9 4 2 6  1 0 2  20 27 3 ~ 90 4 0 0 0  3 ,37
41 .0 • 44 ,9 5 5 70*  3 ,30
3,0 • ¶ . 9 5 11 46 32 700 1.63
6 .0 • 6.9 11 11 I I  ~I 03 666 “ .00
7.0 • 7. 9 5 5 3 4 6  626 5.30
8.0 • 5,9 3 3 10 640 3,50
0.0 • 9,9 3 5 390 0 .50
40.0 .10.9 3 ob 21 39~ 3,23
11.0 .44,9 512 0,00
12.0 .12,9 39 31 l~ III 372 3 . I S
11.0 .13.9 4453 0,00
045 . 0  .10 ,9 135 10 ~7 290 AS S 2, 99
49 . 0  .43, 9 203 0 ,00
144, 0  .16.9 86 66 27 5 203 203 3,26
TO TA L 060 333 o2 I 413 II 5 3.31
CU’. TOT AL 1000 0000 1000 3110 167 59 46 3
COL , AYG , 0 ,005 0,00 41 ,04 10 ,38 4 0 . 7 4  5 ,61 3,30 7,30 3 0 , 1144

A VE RA GE S IG • HEIG HT U 3 .26 iT A VE RAGE W A V E  PERIOD S 4 0 , 2 1  SIC’
V A R I A N C E  OS $ 16 , W EI GHT • ,97 FT $9 V A R IA NCE OS W A V E  PER IOD • i,,36 S EC SOS
StA N DA R D D E V I A T IO N  OF HEIG HT a .90 IT STANDA RD DIV IA T ION 0, PERIOD S 5. 52 SEC.
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$59 OSSEIVATIONS SU M MAN T 505 Jul. 73 -JUl. 76

115050 515. HEIGHt (IT)
(S(CS)

Cu., 805
ISI 4.2 2.3 3—’ 4—1 3.4 70T ,s ?0t,’ A V .S

-: •,~ • ,o 1065 5o05
I.. • 4.9 $100 5.05
2.5 b 2,5 1006 ~~~~
3.5 • 3.9 26 67 7 $51 4000 2.01
m s — a .  7 7 $3 1j9 3.OS

• s.e at is ~y Sos 3.93
6,0 .4,9 7 7 7 7 27 755 5.00
7,5 • 7,9 732 5.65
S.. • •,, fl 7 25 7U 2.53
9.6 • ~~~~ ~~~ ~~~~ 2.50
$6.5 .00.9 *3 3 b~ 4 2.35u.S —u.s 675 5.55
12.5 .12.9 51 iS II? 4476 2,19
13.5 •43•9  ITS S.OS
$1.5 •%6 .5 11’ 444% 271 170 1.59
~~~,• .33,9 asS 0.50
06.0 •Ie.9 47 435 II 285 293 3,63
07,0 .01,9 2, .•
15.0 •IS,s at 1.1$
*9.5 .49 ,5 at 5.55
20.0 .20.9 13 ii at *7 3.6$

TOTaL $70 III ii 7 3.02
CUM. tOTAL 0000 1000 1004 330 51 1
COL, A VG , • • O0• 0.00 10 ,5 5 01 ,20 10.01 4,30 11,91

AVE RAGE SIG • NEIGH? 5 3.09 it AV ESA GE WAVE PE0000 S 01,79 1CC
V A R I A N C E  OF SI), MIXGNT a ,)9 It 89 VA l IANC E 0’ ‘aVE PERIOD • 27.4b SEC SQ•
ST A oDa ID D E V 4A T 7 ON  ~I HEIGHT a .443 5! S T A N D A R D  D EV IA T I OW  OF PERIOD • 145 $161

515ULT3 OS’ATN ED 1900 102*.IECOWD DIGITAL RECORDS TA KEN WITH I PICS$U5E IWO. I)
WAVE GAGE LOCATE D AT S MI SE OP PORT HUENEME,

• CA L MS 44844 OMITTED,

Iaault. .y hav h.oo .v r—c0~~~ aat.d .,.ch that atg.iftc~~~ b.1a~tsao. ~~ oo 202 too high ~~d vay• p.rioda Mod to 6. too sb,tt.

le A OB SERVATIO NS SUMMA RY 1000 AUG 73 AUG III

PE RIOD $16, M0~~GWT (PT)
C SE CS

CU” , 001

05 1 4 5 5  5.) 3.44 44 .5 3.44 ~•7 TOT ,0 TOT .’ A V G . ’
0 .0  — •9 10 0 0  0 . 0 0
0 . 0  • 4 . 9 4 0 0 0  0 . 0 0
2,0 • 2. 5 4 0 0 0  0 .00
3.0 — 3. 9 85 00 211 6 6 2 03 100 0 3 ,36

‘1,0 • 0,9 4 8  6 2A 787 3 .75
5.0 — 5,45 6 30 20 44 67 70. 2 14 ,05
6,0 • 6,9 02 42 2’ 4595 11.00
7 .0 — 7 . 9 48 i~ 674 3.~~0
8.0 • P. S 2 iZ 632 3 .Oc
45 ,0 • 9.45 2 ~2 6A0 2.50

4 0 . 0  .10. 5 16 20 44 I~0 628 3,25
14 ,0 lI.~ 375 0 .00
4 2 . 0 .02. ’ 44 44? 30 11 44 6 579 2,92
0 1 . 0  — 4 3 . 9 A 63 0 ,00
0 1 , 0  — 4 1 1 ,5 4 7 7  4 4 0  6 291 561 2,92
0 5 . 0  • 0 5 , 9 171  0,00
46.0 •1b,~ 6 53 19 10 05 0 17 0 3 , 0 9
01, 0 .0 7 .9 I? 0 .00
18.0 .18.9 4 2  0 .00
10 .0 — 0 9 .0 02  0,00
20 ,0 — 2 0 , 0 4 2  ~2 02  3.50

• 2 1 , 0  • 0,00
02 521 4 ’3 5 4 4 0  b 0? 3.21

C U ” , T’0T0L 0300 0 0 0 0  988 567 h O  06 4 2
COL , AVG . 0,0054 4,30 44 ,76 0 0 .63 •,10 3 ,50 0,30 10 ,81

‘vE RAG E $10 , HEIGH T ‘ 3.19 I~ A V E R A G E  W A V E  PE RIO D a 0 0 , ~~3 . SEll
V A R IAN CE OF 510 . HEIGHT 5 ,34 IT  30 VA R Ia NC E OS ‘AVE PE RIOD • 244 .41 SLC 395
S T A N D A R D  DEVIA TIO N OS HEIGHT • .75 FT STAN DA R D DEVIATION OF PER IOD • 3 , 0 4  SIC.
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644 O O S E R V A T I O N $  S U M M A R Y  ~OR SEP 73

PEW000 616 , HE IGH T (IT)
(SEC 5)

Cu’, Nt is
0 ’1 .l 2.1 3.4 5.3 3.4 TQ7, S 707 ,5 AV G .’

0 . 0  • .9 4000 0, 00
0 . 0  • I,’ 1000  0 ,00
2 .0 — 2. 9 * 000 0 . 0 0
3,0  — 3, 9 54 *26 57 234 0 0 0 0  3 ,36
1.0 — A ,9 7414  0 . 0 0
5.0 • s,q Ii *1 7041 5 ,90
6,0 • 6.0 Ii $2 733 5.50
7,0 • 7,9 120 0 .00
8,0 • 6. 9 02 Ii 23 720 0 ,00
4 5 , 0  • 9 ,9 696 0 ,00
10.1 —4 0 ,0 02 02 53 890 3.50
11.0 — 1 1 ,, 6144 0,00
12,0 —1 2 .5 23 ~~ 67 A 2,50
$ 3 . 0  •13, Q 85% 0 .0 0
141.0 • IA .9 0 4 0  140 579 65 1 3, 00
13.0 — 0 3 . 9  37? 0, 0 0
145, 0  .46.9 0 0 5  220 35 360 312 3,3%
$ 7 . 0  ‘07 , 9 - 42 0,00
08 . 0  — 0 5 .9 12 0 .00
49 . 0 •10 .q 5 0 ,00
LOaO •20,9 2 12 12 3q 50
2 4 , 0  • 0,00
T O Y A L  344 0 312 109 23 3,29
CUM . T O O A L 0 0 0 0  0 0 0 0  1000  641 0 0 2 5  23
CDL, A V G . 0,00* 0 ,00 * 2 ,111 12. 6*  5, 3 7  6 ,00 02 ,00

A V E R A G E  310 , HEIGHT • 3,20 FT AV ERAGE SAVE PERIOD 5 11.63 SIC’
V A R I A N C E  OF S I G , HE IG HT • ,l47 FT SQ V A R I A N C E  OF WAVE PERIOD • ~1,

a) SIC $96
STA NDa RD D E V IA T i O N  OF W E I G H T  • .48 ST STANDA RD 0$ P144770W 01 Pf8100 • 3,e) SEES

RES ULTS O5T~ 7NED PROM IOPA . IEC DND D IGI TA L  R ECO RDS TAK E N P174 4 A PRE S SUR e (NO . 0)
W A V E  G&GE LOCATED A T 1 H~ ~E OP PORT HUE NEME ,

6 CALNI AR5 DM 27710,

Res ults any hays bean ovat—co.panaatad such that significant h.ight .
are up to 202 too high ant’ WaYS period. t.nd to ba too short.

76 OSSERVAT 1OM S SUM MA RY SOW OCt 73

PERIOD $10, HIII3HT (113
(SE CS)

Cu.’. RD.
051 st 2.1 3.4 (I’S 3.6 tOT ,~ T OT .~ A V G , S

0,0 • .9 1000 0 ,00
1.0  • 1, 9 1 0 0 0  0 . 0 0
2 ,0  • 2, 0 1000 0 .00
3 ,0 • 3 .~ 1141 26 17. 1000 2, 641
4 ,0 • 41.9 *3 ul 624 3.50
5,0 • 5 . 0 0 3  28 36 808 A , % 7
6.0 • 6,0 13 Pb 36 toO 3,07
7 ,0  • 7.9 7 3 %  0 .00
6 ,0  • R ,9 731 0 .00
9.0 • 0,9 73 1 0 ,00

10,0 .10 ,9 73 1  0 ,00
3 3 , 0 .31. 6 731 0.00
12,0 .12.9 38 ii 51 734 2,75
13,0 — 13.9 470 0,00
44,0 .30 ,9 03 092 128 333 679 2.65
05.0 — 13 .6 3546 0,00
$4.0 .06,9 ~~~ 47 0 3416 356 3,02
T OT A L 3 33*  172 38 28 3 ,04
CUR . lOY AL 1000 100$ 567 634 440 26
COL , AV G , 0,00515 ,50 II SiO 11 ,96 3,63 4,30 12.33

A VERAGE SI G , WEIGHT • 2,96 51 A V E R A G E  SA V E  PERIOD • *5.18 SEC’V A R IA N CE OF 610 , HEIGH T • ,17 FT SO V A l I A N C E  OP W A V E  PER IOD 1 26,b SEC $95
STAN DA R D DEVIA T ION 05 HEIGHT • .oe it STANDARD D EV I A t I O N  05 PERIOD ~ 5 .17 OIC S
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•r,oo o 035 , 04445.? ( O T I
( $ 0 0 3 )

0.0 .44 5.) 3.0 •.3 9.54 •.7 ~•b ?D? .’ 7 0 . ’ ~~~~~~ “ i” - -
, -0 .0  • 0 4 0 0 0  0 .0 0  - - -,

( . 0  • .4 0000 0,0 0

44 0 • A V 0 0 0 0  0. 00

0 : 0  • 0: 0 I 0 4 *  5)44 4 05 5 Ito 0 0 0 0  3 .0 0
‘.0 • 4 , ’ II 3 0 2’ ~ I2 5 ,0 0  /
5. 0 • 0. 0 045 0. 35 50?  0 ,0 0

0 , 0  • •, , 3 IV I 1$ 3 53 5 4 4 V  ‘.0~
,.0 • ~~~~ IA 5 43 410 2.0)

8.0 • 0. 4 40 3 5 •~ 
0544 3.0)

5.0 • o,o 9 9 Iii 1,00
10.0 .40,0 40 o3 02, 44.51
40.0 44. , III 0.00
(44,0 .42,0 4 A ’ 31 0(0 2.34
hO . 43 , , 379 0 ,0 0

l,.0 .la ,! 57 5) 0’ 40 310 3 , 4 1
4 0 , 0 .10.1 45 0 0 . 0 0
4.0 .~~4. 0 35 53 4 ’  3 3 410 355 0,I~

( 7 ,0  .% ‘ ., 03 0.00
(0 .0  •4, ,, 33 8,00

0 .0 • ) V ~~0 03 0,00

~~ :°°“ 
¶ 1~ ~

000a4. 4 4  1)0 310 4 ) 4  ~4 4 4 5  ~3 0.30
CV’ . 70 004 .  ( 0 0 0  0 0 0 0  000 455 0 4 0 4  l~ 44~ 4 5
004. . I~ 0, •,00’ 5. 00 5.3’ 0 .34 ,, ‘~ y,50 45 .0 3 •il 4 .01

a,1.a~0 100 . ‘44It .’~ • },~~7 Fi  a,,.aGt olvi ‘1.000 • •.AI SIC•
‘a ’j a ~ C0 0’ 3 16, .100’? • 0) 5, 00 V a ’ O l ’ C I  44~ 0*0 !  51,000 • 344 ,044 SIC 00’
$Ta’Oa ’o ~~v j~~? (V” 

((44 ‘040’T • ~~~ F? 5?aND*’O 3 ( 0 3 * 0 3 0 4  05 P40000 I 1,70 SItS

R0 004 .?3  05 7 .4. 40 Fl0~ 0o44 . ’ IOCO ” D 0 0 0 3 ? I L  OCt00 )5  55414  5 3 ? .  5 •‘(‘Su’t (‘.0, I)
‘a Vt GaOl  L0 C 1’tO a? ‘3 51 CI 5005 ‘U!4F’1,

‘ (14.1$ 45( 0,41510.

l..,.1o. 41.,. 41... .,..—.,~~an.,,4 ,,., h ~0~a• ,LpOf 0,,., h.t~.t.
awl t~ 200 t~~ k1

~
, ad .,., ,.,t.d. s.d 10 Is ,,. •4 10.

044 0 3 I lO W a ? ( 0 ~ S $U.’a’? F0~ DCC ‘
915100 lOG, UStT (1??
c l o t s )

CV ’. O0’
510 .44 44.3 3.1 5.3 5,6 A,’ 7.5 5.0 0.~~0 105 ,’ 0 0? ,’ *.0.S

0,0 • .0 4 0 0 0  8 ,80
(.0 • 0 . 0 0 0 0 0  8,~~0
4 4 . 0  • 2., 4 0 0 0  0 .05
3 ,0  • 0.’ II 03 1) 22 11 II 3)0 0 0 0 0  3.35
0.0 • 0.. 570 0 ,00
3.0 • 3.! 00 00 442 A 10 5.00
4.0 • * 0  0 0  4 0  4444 5.8 3.00
7.0 — 7 .0 442 II 00 II 0 0  74 024 3,14
5,0 • 5.0 4 0  442 25 31 750 1.78
‘.0 • •,0 00 II 404 1,00

0 0 . 0  . 40 .0  0 0  I I  22 a) 455 2,Y)
4 0 . 0  .0( ,~ 4. 0 0 ,0 0
4 4 4 . 0  . 4 4 4 . 0  II 0 0  4444 0 4 0  3 .00
3.0 .0),’ 4440 0 ,00

c• .o .o.. 0 0  .3 AT *9 22 ( 4  200 444 0 1,00
0 3 . 0  . 4 0 .0  308 0 , 0 5
04 .0 .00.0 030 08 l~ ji 3aS lAO 3.30
0~~,0 .01,0 3) 8,10
0 0 . 0  .(~~.V 33 0 ,05
45 .0 .00 .’ 33 0.05
20. 0 .440 ,5 3) 3) 3) )•3•
Al ., ‘ S.,.
030*4. 33 010 308 ~I1 I) 0~ 11 I I  3,55
C44 ”. lOla 4. 0000 0000 041 404 II. 4 ) 5  57 33 44) II
COt, Ito. 0,50’  •.30 ( 0 . 3 5  03 ,0)  02 ,5) 4.19 0 .4 0  4 , 0 0  4 4 . 3 0  44 ,30  00,06

a vc’ace 001 , ‘OR’? • hI’ ~Y *vt Sit t .001 0(5(00 • 44 .31 5CC’
V ,’4”C( C’ 001. .401k? • .50 1? 00 .,‘ta’C( OP Ia,! 9 4 0 ( 7 3  • 443,00 SIC 00’

• S’a’~a Ib t I ,0.’OO OF ~(0(~ ? 5 0 . 50 ~5 5?~ 03lO3 OIV110300 OF P(0 t0~ • 3.50 SOC .
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~~~ C R g E ~ .a ’:~~S 0 ‘a s’ ~~~~ 10 ~~~~~~~ AP(- 73 THROUGH DEC 74

P E R 0 ~~D S O D . W E l D , 0 ’ 7 P ’ )
I S E C S )

C U’ , RD.
1 0’? ?—~ 

3,,A t . 5  5.6 ‘~.7 7 .44 5.9 9.10 T Q T ,I ?C T .S A V . a
0.:  • .9 10 0 0  0 ,00
1.0 — .9 10 0 0  0 , 0 0
2.0 • .9 1000 0.00
3.0 • 3.9 2 ~ A A  V t  j 8  4 3 1 2 7 0  10 0 0  3,1)
41 . 0 • • ,o 1 9 3 1 ( 4 1  730 5,88
S.C • 5.9 3 2* 20 A 3 3 1 541 716 ~~~~
6.0 — 54.9 8 6 10 4 1  8 A I 4144 8 5 4 2  41 , 9 5 4

~~.0  • 1.9 1 8 2 ‘4 1 3 1 21 5 4 1 8  54 ,68
6 ,0  — 8.9 A ~4 8 1 1 1 23 591 3,9k
9.0 • 9,~ 3 1 1 1 1 7 37 3 ,66

10 .0  — 1 0 , 9 1 9 6 1 1~ 567 2.96
11 .0  — 1 1 . 9 550 0 , 0 0
12,0 — 1 2 . 9 3 04 20 3 73 550 2.92
0 3 . 0  •13, 5 44 7 7 0 . 0 0
IA . 0  .44 .9  3 ii ’ 93 27 2 2 1 248  ~77 3,~ 5
15.0  — 1 5 . 9  23 1 0 . 0 0
0 6 . 0 16 .9 2 86 96 2~ 3 1 I 2 17  2 3 0  3,p7
17 .0  — 1 7 . 9 % 4 4  0 .00
18.0 ‘0 6 . 9 0’  0. 00
19.0  • 19 .9 44 .  0 . 0 0
2 0 .0  — 2 0 . ’ 3 9 2 1’4 %4 3.~~12~~.Q • 0 ,0 0
T O T A L  9 4126 372 123 35 t~ 11 3 1 3.37
CU” , ¶ ‘4L 1000  10~~ 051  365 

~~ 
54 45 344 15 A I

COt. , A VG . 0 . 0 0 ’ 1 1 . 0C 10.5 ~ I1.~~’ 10 .6 0  1.03 6 ,45 3 7 . 0 0  44 .5 0 16 .50 0 0 . 5)

A V EV E E  S0 ~~. ~!J~~~T • 3,35 91 A V E 0 A G E  # & V E  PE R I O D  • 10 . 35  0CC ’
0A 9 IA ’~~~ 0’ 900 , ,E0 .T 1. 10 5T 5~ O a O T A N C E  OF w A O E  9 10 101 • 30,57 SEC SD’

~~~~~~~~~~~ 0 E ~~I 4 1 ’ i 0”  ~ ‘Ei0~~T • 1 , 05  FT S’ A ’ O A Q D  O E V I A 0 1 0 ’  OF PER IOD S 5 , 5 4 .  817.

R E S U L T S  $ ‘ a ’ E  ~~~C” 0 O 2 5 4 S E C 0 ’~0 ~‘ 0 D I T A L  OE~~044 1S T A K E N  5I ’ 0 A POESSURE (NO , 5 4 )

‘ a o l  0*01 L O C A T E D  A T  3 lj  S~ CF P O R T  M U E N E M E .
‘ C 4 1 L ’ S  ~~~ 

O M I T T E D .

N O T F :  R e s u l t s  may h a v e  been o v c r e om p e n s a t e d  such that si gn i fi can t
he i ghts  are up to  2 ()  p er c e n t  too h i gh and ~ av c  pe r iods  t e n d
t o  be too shor t .
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Table \-63. Number  of ana lv : e d  pen and ink records from
Venice , California . 1

M O
JAN FE6 MAR AF’R MAY JUN JUL AUG SEP OCT NOV DEC 161

1966 119 135 143 175 88 164 176 184 176 38 180 171 1749

‘Fro m 7—m inute records taken s i x  t imes  dai lv and analyzed by t~ ic

CFR C method.
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PERCENT GREATER THAN IND ICATED

Fi gure -\-lOO . Annual cumulative si g n i f i can t h ei gh t di st r ibu t ion
from Ve n i c e , C a l i f o r n i a .  1)etermined from 7 - m i n u t e
pen and in k reco rds taken six tines dai ly . W ave
hei ghts may be low due to old gage desi gn and
maintenance difficulties .
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-QI 13N-~3Bs ~10 110 0 
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2

~~ 4 SEP— 176 - 15
OCT—U 10’—

LU NOV-180 
I

2 - 
DEC-17 I I9 66— ~~~,~~ NOV SEP 

-

: 0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
— 4 ...IIAY-0 

LU
ILl JUN-164 

_ 1 0 _ J

JUL-1’76 ,,—1966 JUN2 RUG-184 — _ t_ ___ _ J JUL ) 
~~(0 - - -- -5 -

AUG
-) J

~~ ~t JRP4-119 CD
CD ‘~

— 
U~~~~~~~~ JO 1966 - 10 U ~

13 t f ( f L k L t 1 t~~~~i1i1 i~~~i i l 1 i i ~~~~~~~~ThJ
PERCENT GREA T ER THAN I NDICATED

F i g u r e  .-\ - 102 .  Seasonal summaries of c u m u l a t i v e  si g n i f i c a n t  hei gh t
d i s t r i b u t i o n s  from Venice , Ca l i fo rnia.  Determined
from 7 - m i n u t e  pen and i n k  records taken  s i x  t i m e s
d a i l y .  Wave hei gh t s  may he low due to old gage
desi gn and m a i n t e n a n c e  d i f f i c u l t i e s .
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lab I t ’ \ i -  - ~~~~~ t’ c i i  ij ia t i  f o r  \ e~j i c i  • C:i  1 1 0 1 ) 1 1  1 -

1) i ~ t r i hi t ii - o f  s i ~n I t i c a n t  li t- i i -h i - ~ - i i - ;  ~~ r i
i n  ) ( I l-~~- ) \ ’ ; t t  i on ’~ poe I l O P  O h S e P V I  t 1 1 ( 1 1 ’

11 9 C~~SS RV *T1ONS SuM u a R!  POR JAN 55

‘09 100 HEI G HT o r t )
(SE CS)

CU’. ‘0,
000 .2 2.) 3.44 0.5 8.11 T O t , ’ T O Y ,. A v G ,*

.0 • 0 ,~ 25 1000 .00
2.0 — 1000  .00
2,5 • 2 ,9 0 0 0 0  .00
1,0 • 3 ,oo 0 0 0 0  .00
3 ,’. • 3 ,9 0 0 0 0  • 00
‘4 , 0 • 44 , 9 10 0 0  .00
5 ,0 — 5,9 ~5 25 0 0 0 0  0 , 50
11,0 — o ,~~ 1? 11 9744 0.57
1,0 — 7 ,11 34 44 8 52 95? 2,70

• 8 ,9 Ii 8 Il 44 52 90 5 2, 83
9.0 • 11.9 44 17 I? 44 52 445 3 3.00

10 .0 — 0 0 , 9 25 25 344 44 95 80? 2 ,1?
11, 0 . 0 0 , 9 51) 8 8 0 ?  I? 0 03 70? 2,92
12,0 — 0 2 ,9 59 50 25 j 7  8 0 6 4 4  603  2. 611
0 3 ,0 — j 3 ,9 10° ‘.0 1 1144 14 110 0.82
0 5 4 .0 • 144 ,~ 92 0~~ 8 44 250 27 11 2 ,29
15 .0 •05.~ 211 .00
16 .0 — 16, 9 8 Ii 26 26 2 , 0 7
T O T A L  25 5414 5 319 0 0 9  111 3~ 2,35
CU’, TO YA L 0000 975 529 21 0 10 1 344
CaL, AVG . .00*00, 440 03,13 00,35 01.37 02,50 12, 07

AVE RAGE 510 , HEIGHT • 2 , S S  Pt A V E R A G E  ‘AVE PERIOD • ~g, 0? SIC’
VA V IA N CE OF 800. HE IGHT • 0.20 FT 50 V A R IA N C E  OF ‘AV E  PERIOD • 6,35 SIC SOW
S T A N D A R D  D E V I A T I O N  OP NE IGH ? S ~~~~ FT S T A N D A R D  D E V I A T I O N  OP PER IOD • 2 ,52 811.

l1SUL?~ O BT A I N E O  PROM 7 . M I NUT S PEN 44 * 4 0 j N11  RECORDS TA K EN W IT H A StfP RE S ISTA N CE
WAV E GAGE L O C A T E D  A T  V E N I C E  FISH I NG PIER

• CAL’S AR E O M I T T E D ,

Wavo height. may be low due to old gage deaign and maintenance difficultf,..

035 OSSERVATIO NI SUM MAR Y p011 PEg as
PE RIOD HEIGHT C Pf l
C SItS )

CUP , 00,
0.0 I.? 2.3 1.44 41.5 TO?.’ T O T , ’ A V G ,o

.0 • 0 . 9 0 0 0 0  .00
2.0 — 2,A 0000 .00
2.5 • 2, 9 10 00 .00
3,0 • 3.~ 7 7 1000 0, 50
3,5 • 8,9 7 22 30 993 0.25
‘4 ,0 • 44 ,9 ?? 22 961 0.50
5 ,0 • 5,9 52 52 9U1 I,S0
5 .0 — 11,9 5. 3 0 80 4489 0 , 4411
7 .0 • 7,9 I I I  A l l  0 5 6  807 1. 19
44 .0 • 8, 9 7 52 37 7 0 0”  652 1,93

• 9,9 lb 52 2~ 89 54444 0. 544
10 .0 — 0 0 ,9 7 I’. All P III 1459 2 ,20
0 0 , 0  .11,9 2? 15 7 4441 38’. 2 , 0 7
12 ,0 .12.9 7’4 1 7 69 3 410 1,75
0 3 ,0 .13 ,9 72 22 IS 1 51 252 2,60
044 .0 — 1’4 ,, 96 30 22 7 0 5 6  leS 2,02
15,0 .05.11 30 .00
16 ,0 .06 ,9 30 50 30 0 . 50
TOTAL 31 630 252 67 IS ~,S9
Cu”. 707* 1. 0000 1163 333 6~ IS
CDL. LA G , p.350 9,72 9,97 1l,~~I 111 .00 9,99

A V E R A G E  $00, W E IG H? • 0 . 89 p T  A V E R A G E  W A VE PERIOD 0 9,99 SEE S
VA R IA N C E  Qi 610, HEIGHT • .53 F T SQ V A R I A N C E  OP WAV E PERIOD • i t , 3a SEC $9.
STANDAR D D E V IA T I O N OF P11GM? • ,~~~ PT S T A N D A R D  DEVIAT IO N 044 4419100 • 1,37 SICS
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0 4 0  0851RV4710118 $U”AØY FO~ MAR 66

PE~~I0 ’  ~~‘l G ’ ~ ( P T )
( A r C S )

CL~’, RI~0.1 0 — 2  2 .5 5.11 loS TOT ,’ TOT ,’ 11*54 ,0
.0 • I,’ 7 7 10 0 0  .00

2,7 • 7,4 1 0 0 0  ,C T
• 2,9 100 0 .00

‘.0 • 1,~ l O o n  .00
3 ,’, • 3 ,9 7 6 1000 1, 50
.~,0 — h~,9 ) 4  7 23 992 0, 83
5 ,0 • 5 ,9 ‘~2 III 7 68 970 1, 954
11,0 • 11,9 2 1 28 1 111 902  1, 37
7 ,0 — 7 ,9 7 56 7 7 7 9) 611 0 1. 92
8 ,’ • 9,9 21 3’. 1 68 750 1, 28
9 ,1) • 9 , 9 7 3’. 415 662 0 , 33

0 0 . 0  •1’ ,9 26 113 96 6311 1,19
0 0 , 0 • 11,~ IA  ‘.6 76 5511 0 . 30
12 ,0 • 1 2 . ° 7 ~0 35 I l l  4452 1, 15
0 0 ,0 •i 3 ,° t~ to’ . 1o 205 3441 0.80
154 ,0 .111,9 20 Sb 412 029 136 0.68
I’.,O — 0 5 ,q S .01)
16 .0 — 1b, ° 7 8 S ,50
TOTA L 2241 560, 102 21 7 1,5?
CU’, TO TAL 1000 776 210 28 1
CCL, A44 G, t o . 19’ I0.52 1 2 , 0 5  6,50 1,50 00, 71

AYERA0 ~ $10 , W E IGHT • 1, 52 Ft  A V I RA G E  W A V (  P192 00 I 0 0 , ?? SIC’
V A R I A N C E  O~ 3 0 G . W E I G H T  S .55 PT $0 VA R IANCE OP W14 V~ ‘E’IOD • 9,611 SEC $0.
ST AND A44 D D E Y IA Y I O N  01 “ E 0 C .’~ • •7~ 

p T  O T A N Q A R D  D E V I A T I O N  OP PE R I O D  S 3 .10  SEC.

RCSUL ~~8 O BT A I N E D  FW O ” 7.MI NUT I ~E N AN D INK 111C090$ TAKE N W I?” A STpP R E SISTANC E
W A V E  GaG E LOCA ’ED *7 V EN ICE YISHING PIER

• CAL’S ARE O ” I T T E O ,

015 OBSE RVATIONS 5 5 4 M W A R Y  FO R *PR 611

P 0 ’ I O D  HEIGHT (PT)
( B E E S )

CU’, 07.
0.1 1.2 2.3 3.44 TO?.’ ¶01 ,. 14*1.,

,0 • ),9 1000 .00
2, 0 • 2 ,41 0 0 0 0  .00
2 . 5 • 2 , 9 100 1) .00
3,0 • 3,44 0 000 .00
3, 5 • 3, 11 29 29 10 0 0  0 . 50
4 .0 • 4 , 11 11 II 29 9T~ 1,90
5,0 • 5,9 341 3~ 69 9113 2 , 0 0
11,0  • 11 ,9 6 79 6 ‘40 67~ 1, 50
1,0 • 1,11 8 354 1111 66 63A 1 . 97
6,0 • 11 ,9 1? Ii 7 54 9 1, 50
11,0 • 9.9 354 5 110 131 1, 811

10 , 0 .00 ,9 114 II ~lb 690 1, 75
1 0 . 0  . 0 0 ,9 17 17 6446 0 , 5 0
0 2 , 0 1 2 . ° 11 113 23 ~ 1 629  0.69

13 .0 —j3 ,9 8 h A  II 131 53? j,5A
IA .0 • lA .~ 29 I’~ 1011 6 330  44 0 6 0 . YB
15 .0 •15 .° II 6 1? 7A 0 . 03

~~ •ja ,~ 314 0, 11 87 5? 2 ,00
TO IA L 51 111? 260 11 0,71
CU’. TOTA L 0 0 0 0  9a9 2°1 II
COO,, ‘AG , I?,50*h1, 6A 1 1 , 36 15,50 00, 68

A V E R O G E  $16 , HEIG HT • 0 . 15 F? O V E RAGE WAVE PERIOD . io ,as REEl
V A R I A N C E  OP 500 , M(( Q,4 T • ,3~ P7 50 

VARIANC E OP SAV E PERIOD • 0 5 . 6 0  SEC 30.
S ?A11 D A R O  D E V I A T I O N  OP HEIG HT • ,~~~ 

P T  STANDA R D DEVIA T IO N OP PERIOD • 3.69 SIc.

Wave h.tghts may be low due to old gage de.tgn and maintenance .3ifficultIea .
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I nstj ffi c i ent da t a  f o r  ‘!:iv -

1 611 OOSE IVA TION S SUMMARY FOR JUN 86

PERIOD HE IGH T (PT)
(SEES)

CU’. 1000
0.1 152 lii TOT,’ TOT,S A V G .’

-: .0 • 1,9 1090 ,00
2.0 • 7,41 100 0 .00
2.5 • 2,9 1000 .00
3.0 • 0 , 14 0 0 0 0  .00
3.’. • 3,9 6 6 0 0 0 0  1, 50

~ .0 • L4 ,9 6 254 30 Q Q A  1. S0
5,0 — 3,9 6 55 60 963 l, ”0
8,0 • 6,9 Il 73 8’. 902 1, 38
7 ,0 • 7,9 30 s7 96 607 1,19
6,0 • P,9 16 10 449 720 1,02
9 .0 • 9,9 37 37 b~~l 1.30

10.0 .00 ,9 8 12 06 6314 1, 0 1
01.0 •I1.9 12 244 57 bI b 0,07

~2.o .02.9 6 18 2” 379 0,25
0-0,0 — 11 .9 8 98 1? 105 55’. 0,55
0 ” .0 1’4 ,9 08 256 51 I I I  44)9 0.58
15.0 .13.9 Ill .00
08 .0 •18,9 12 85 30 128 126 1.644
TOT A O, 13~ 787 19 1.443
CU” , TO TAL 1000 666 79
COO,, A VG . l0.09’l1.S6 11,12 10, 65

AVER AGE $16, HEIGHT • 1.145 p? AVERAGE WAVE PERIOD • 10. bS SIC’
VARIAN CE OF BIG , HEIGHT • .21 PT SQ VARIA NCE OP WAVE PERIOD • 044 ,82 SE C 10.
STAND ARD DEVIATIO N OP HEIGHT 5 .416 P T  STANDARD D E V I A T I O N  OF PERIOD ‘ 1.8$ SEES

116 O~ SeRVA TIO N $ $UMMA0Y FOR JUL 66

PERIOD HEIGHT (PT)
(SEC.)

Cu’. 80’
0.0 1.? TO?.’ TOT,’ *446,’

,0 • 1.9 51 1000 .00
2 ,0 • 2 , u 1000 .00
2,5 • 2,9 1000 .00
0 ,0 • ‘0 . 41 b 6 10 0 0  , b0
3.5 • 3 ,9 6 II 18 9944 0 .07

• 44 .9 6 344 A2 974. 0, 36
5,0 • 3,9 62 78 96 9541 .81
6,0 • 8,9 44 0 440 811 830 0,00

• 7,9 34 26 66 7344 .95
8 .0 • 5 ,11 11 16 669 .50
‘.O • 9.9 23 IL Sb 671 .83

0 0 ,0 •10 .9 11 23 30 635 0.30
10 ,0 .11.9 6 6 605 .50
0 2 .0 .02,9 II II 2II 5119 1.00
13,0 •I3,~ ‘IS A S 96 575 0,00
IA ,0 • IA ,Q 5’. 250 

~3) 4419 1.23
15 ,0 •I5.9 11 ‘42 126 0,14
06.0 •II.,9 11 ‘VA 544 So 0.113
T O T A L 41 09 591 0 .011
CU” , TOT AL 0000 ‘.91
COO,. A V G , 1~~.°1’l2, ’05 01 , 447

A V E R A G E  516, H~~(QM T • 1, 09 p T  AVERAGE W A V E  PERIOD • ii . 447 SIC’
VAR I A N C E  Op 600, HEIGHT • .244 PT $0 VARIANCE UP WAVE PERIOD U 18 ,53 SE C SOS
SYAHOARD O E V U ? 1 O N  OF HEIG HT • ,1IQ PT STANDARD DEVIAT ION OF PERIOD I S ,10 ISIS

R($UO,T8 OBTaINED P100’ 7 SM IN U TE PEN AND IN~ RECORDS T A K E N  W I T H  A ST EP R E S I S T A N C E
W A V E  G AGE LOCA TE D AT VEN ICE PISHING PIER

• CAL MS A R E O”ITTEO,

Wave height , may be low due to old gage design and .a~ n t enanc e diffi cul t i.s.
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18 44  OB S E R V A T I O N S  SUMMA S ’ FOR A UG Sb

HE I G H T  ( P T )
( S E E S )

CU’ , RO,
0.1 l•? TOT,’ TOT ,o A V 1 . .,S

.0 • 1 ,9 201 0 0 0 0  .00
0 .0 • 2 , 44 1000  ,00
2 ,5 • 2 , 9 l O O n  .00
1 ,0 • 1, 4 16 20 1000 .50
0 ,5 • 3~~9 18 20  °Po .50

14 ,0 • ~~~ 11 72 ‘40 919 0,07
5 ,0 — 5 , 11 111 11 3~1 9 0 6  .110
11,0 — N ,Q lb 5 21 8044 .73
7 ,0 • 1,9 5 5 IA 857 0 . 00
8 ,0 • 8,9 5 7 0 4 A  .30

— 9 , 11 831 .00
10 ,0 .10 ,9 16 20 037 .50
1 0, 0 — 1 1 . 9 ‘03 ~ I FIs .50
12 .0 •12 ,~ 34 I I 8? 77 a .67
0 3 ,0 — t O .’ ~ 1 0 1  0 0 2  b9i~ .63
)a ,0 — l a .9 190 003 367 S

~~? .8’.
¶ 5 ,0 — 1 5 .9 1 22 o .50
06 ,0 — 16 .9 60 115 4  215 218 1.14 ’
TOTA L 111 2 0 3  ,78
CU” . T O T A L  1 00 0  2 8 3
CaL. £410, 12.50’15,7° 02, 98

A V E R A G E  SIC , W E IG HT • ~~~ 
p 7  AVE RAG E H A V E  PERIOD ‘ 12,98 SEE’

V A R I A N C E  Op 3(6, HE IGHT • .20 Pt  80 V A R I A N C E  OF ‘AVE PERIOD • 141 ,03 sEC SQl

ST ANDARD O EV IAII O~ OP HEIG HT U ~ I~5 S T  STA N DARD DE V IA T ION OF PERIOD S 1.73 SIC’

076 O B S E R V A T X O ’ I I  3U~~M A P V  FQR SEP 66

PE RIOD HEIGHT ( F ? )
(SEES)

CU’ , M~~.
0•1 0.2 TOT .’ TOT ,’ A v G ,S

,0 • 1.9 253 1000 .00
2,0 • 2,4 11)00 .00
2 ,5 • 2,11 100 0 ,00
3 . 0 .  3 , 11 0) 8 2~ 30 0o .83
3,5 • 1 ,11 6 8 15 978 1. 0 0
11 , 3 • 44 , 9 044 44 44 943 .S0
“.0 • 5,9 l O B  I~~1 ‘IQ .50
6,0 — 11,9 12, ‘40 213 170 ,7 A
7 .0 • 7 ,9 ‘.1 ~~ 0 93 363 1,05

• 0,9 6 6 15 370 1.00
9,0 • 9 ,9 516 .0 0

10 .0 — 1 0 ,9 356 .00
11 ,0 .11, 9 11 15 35~ .50
02 ,0 .12,9 4’ 7 3~ i .50
0 3 .0 •j3,9 17 6 30 333 .15
l~~.fl •I~~.

9 II” 1’ V  170 3041 ,63
15 ,0 • lS . ’ II 13 133 .10
18 ,0 •0 5.~ 

443 ‘40 III 10 9 .9?
I7 ,O —0 7,9 ~ •00
18 .0 •10.9 8 1 7 1,30
TOT4i_ 718 272 .12
CLI P , TOT AL 1000 222
COL . A V G , 9,27’ 11,13 9,A0

AVER A GE SIC , M 0 1 6 M T  • •?j P~ AV E RAGE .IAV E PER IOD • 9,Ao 3CC’
VA R I A N C E  OF BIG , W E IGH T U ,I~ PT SQ VARIA N C E OF WAV E PERIOD • 18,81 SIC $00

ST ANDARD DE V I A T IOW  OP “116’? • .112 PT STA N DA R D DE VIA T ION OP PERIOD • 11,341 SEC.

IISULTS OBT AINED P R Q M  7 .MINUTE PEN AND INK eCCQRD$ TAKEN WI TH A STEP REsiSTANC E
W A V E  G AGE LOCA T E D a? VE N ICE PISHING PIER

• CAL ’S ACE OM I T TED ,

Wave he ight s may b e low due to old g.ge desi gn and maintenance difficultieS.
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I f l S l I t f i C  i C nt  da ta  for Oct U I ) C r .

1 00 OBSERVATIONS SUMHA I4 Y IQR nOV 44

P PR IOD “4 IG’T (VT)
(SEES)

• CU” , R(~.• 0.1 0— 2 ‘OT. ’ TOT ,. A V G , s
.0  • 0 ,9 1 4 3 0  1000 .00

• 2 , 14 1000 .00
2.5 • 2,9 1000 .00
4,0 • 3,~ 07 6 37 1000 .13
3,5 — 3,9 17 28 983 .50
44 , 1) • 4 . 9 33 511 935 .50
5 .0  • 5 ,9 6 0  0 02 880 .50
6,0 • b ,4 1’IA 17 312 778  .58
7.0 •~~~,9 172 28 333 4426 ~b 41
8 .0 • 41,9 03 17 B3 93 ,e3
9,0 • 9,9 11 9 9 ,50

tOTAL 4133 4.1
CU’. TOTAL 0000 67
C O L.  AV G , 6,55’ 7,05 6.62

A V E R A G E  5 16, “t)~,’~~ 0 ,~~7 
p1 A V E R A G E  W A V E  P E R I O D  I 8,62 SEC.

V A R I A n C E  OV 5 ( 6 .  “ L IG HT  U ,06 FT SQ VA RI A N C E OP W A V E  PERIOD • 0.66 SEC 30*
ST AN DA RD O E V IA T T O N  OP HEIGHT U .23 FT ST A N OA R D DEVIAT ION OF PERIOD S 0,29 51CC

RESULTS OR TA IN E D P ROM 7.’I~~UTE PEN AND INK ~ECOROS TAKE N V IT H * STt RE SISTANCE
W AV E GA G E L OCATED AT VE NI CE FISHISG PI(~

~ C A L M S  A R E  O M I T T E D ,

Ill ORSERV AT ION $ SU PMA RY POR DEC 66

‘E~~IOO HEIGHT ( P t )
( S E C  3)

CU’, ~O’0.3  3.2 2.3 TOT.R ¶01,’ A V G . ’
.0 • 0 , 41 SIb 1000 .0’)

2,0 • 7, 44 1000 .00
2 , 5  • 2,’ 0 0 0 0  .00
0 ,0 • 3,11 ‘41 lB 8 ‘Ii 1000 .95
S .’. • ‘0,9 54 10 ¶0 3 906 .75
4 ,0 • 4,9 58 35 137 503 ,8~
5 ,0 • 5,9 9A 12 1~~A 54.7 .6!
6,0 — 6 , 9 1644 12 236 513 .57
1,0 • 7,9 123 23 21” 234’ ,b6
8.0 • 9 , 9 12 12 344 413 1.00
9,0 • 9 ,9 6 9 9 ,50

T O T A L  885 129 6 ,bll
CU’, TOT A L 1000 033 6
CDL , 4 4 V G , 5, 91’ 3 ,441 3, 23 3,79

A V E R A G E  SIC, HEIG HT • ~6II P~ A V E R A G E  W A V E  PER IOD • 5,79 SEES
VARIANCE OP SIC , HEIGHT U .13 F T  SQ VA R I A N C E  OF W A V E  D E R I O D  • 2,440 SEC SQ.
ST A N DARD DEVI AT ION O~ HEIGHT ‘ .36 ~T 5TA N DARO DEV IAT IO N OF PERIO D U 1,33 SIC’

W.v. heights may be low due to old gage design and maintenance dilficulties.
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1821 OBSER VA TIO N S SU ”A P ’ FOR 10 1I(~HT’IS JAN 66 IOIROLICU DEC 66

PER IOD ‘ . E IGH T ( P T )
(SEES)

CLI’. 00P
0.0 I.? 3.3 3.44 4u3 3.6 101 ,0 T O T ,’ *440 .’

.0 • 0 ,9 1 5 4 0  1 0 0 0  • 00
2.0 • 2 , 44 0 0 0 0  .01
2 ,3 • ‘1, 9 1 0 0 0  ,0~
3 ,0 • 1 , 11 t O  Is I lb ¶~~‘~r .4 5

3,5  • 1 ,9 1 1 ¶ 0  211  ‘ 4 0 1 1  .117
14 ,0 • ss , 9 lb I? 7 ‘11 950 1 . I C
5,0 • 3 ,9 38 25 S I 70 918 0.0’4
0,0 • 8 , 41 82 SI 3 I 0 1 2  014 0 ,90
1 , 0  • 7,9 444. 447 00 I I I?? 127 0 , 1 9
0,0 • 8,41 0 2  0 7  A 2 ¶ 112 803 I.A 3
9,0 • 9,9 8 1 1 ~ 1 1 32 563 1, 59

00 ,0 .00,41 b lb 1 3 I 36 531 0, 16
0 1 , 0 •11, 9 8 15 2 1 1 I 35 449 3 l,e7
12 ,0 .12 ,9 ¶ 0  28 10 2 1 I 60 ‘46 0 1, 11
13 ,0 — 1 3 ,9 ¶ 7  148 114 1 I QS 14 00  1, 52
l’4 ,0 •j~~,9 50 107 I I  2 I I 2 2 3  303 1, A 6
15 ,0 .05 .9 2 S I 9 52 1.27
16 ,0 — 1 6 ,9 IA  ~ 1 0 1 72 72 1,31
17 ,0 .17 .9 I .00
¶ 8 ,0 •10 .9 I I I 0,30
TOT A L aAl 142 6 09  

~7 7 2 1.30
CU’. TOTA L 0000 531 t25 28 9 2
CDL, A ’ 4 Q , ~,97*1I ,I 0 01 , 88 11 ,04. 11 . 50 12.50 10,Us

A V E R A G E  SIC, HEIGH T • 0 . 2 !  PT  A V E R A G E  cAV E PERIOD 5 1 0 , 445 SIC’
VA 8 I A N C E  OP SIC , HIIG”T • ,63 FT SQ V A R I A N C E  QP W A V E  PERIOD • 16.30 SEC $0’
S?A N DA O D DE VI A IIO N OP HEIG HT 5 .80 FT STA N DAKD O E V IA T I O S  OP PERIOD U 41.01 11C R

RESULTS OBT AINED FROM 7.’INUTE P(N AND INK RECORDS TAKEN 4431P A STEP R E S I S T A N C E
WAVE CAGE LOC ATED AT V EN ICE FISH ING PjER

S CALM S A RE OW IT TL O ,

Wave height. may be low due to old gage de.ign and maintenance difficultie’-
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l abl e \—bh. N u n b L - r ot a,oilv ::ed l L C o l d ~-~ f I\)l1( Huntington R (-~I ¼II ,
C a l l  fo rn i a .

JAN ‘tO 7780 AEK 7180 JUN JUl P110 SEP OCT ¶41714 DEC TOT

— 18 48 24 ¶26 127 227 261 ¶60 86 ¶1 4 916

¶949 33 ¶7 137 27 ¶00 ¶37 08 ¶48 ¶38 145 176 1064

3950 2 7  85 ¶2 4 31 ¶04 3 7 4  186 ¶ 7 4  ¶8 0  ¶86 100 179 ¶623

105 1 186 180 186 ¶72 ¶70 ¶34 61 ¶86 ¶80 ¶05 180 ¶86 ¶984

1952 ¶03 ¶71 ¶79 100 ¶80 180 75 ¶86 ¶7? ¶43 ¶00 186 2128

3953 100 166 188 136 170 ¶70 ¶83 ¶14 168 ¶86 107 ¶027

1954

1955 105 167 ¶74 180 ¶86 274 ¶53 ¶62 ¶62 3 7 9  ¶76 ¶826

¶956 ¶88 074 186 179 ¶82 180 079 ¶80 ¶70 ¶86 ¶80 186 2 3 7 5

1 951 ¶ 88 167 ¶06 ISO 786 ¶72 ¶814 178 180 ¶83 180 186 2 168

3958 188 188 ¶88 ¶50 80 ¶85 ¶86 ¶19 185 ¶59 186 1850

1969 75 168 ¶86 080 ¶75 ¶80 077 ¶83 ¶80 ¶06 1 9  186 2056

1960 ¶80 ¶74 ¶85 176 ¶44 178 ¶86 ¶74 168 181 ¶69 ¶67 2081

1961 165 ¶65 188 ¶00 ¶80 180 ¶92 63 143 ¶24 142 146 1072

1962 ¶41 96 49 IS 26 60 8 ¶81 080 186 180 ¶08 1308

1963 ¶86 168 175 ¶65 185 ¶80 ¶86 188 ¶80 733 075 ¶85 2104

¶984 ¶86 074 188 ¶74 ¶80 ¶80 105 ¶86 179 488 ¶78 ¶86 2283

¶ 966 ¶82 ¶88 186 ¶70 ¶88 laO ISO 186 ¶80 ¶56 0 7 2  181 2182

¶966 ¶85 180 ¶86 179 ¶86 180 185 ¶76 86 ¶79 ¶57 129 ¶975

1987 58 ¶68 ItO 11 4 38 494

¶968

1068

1970

1J71

1972 ¶05 ¶09 02 It O 123 eo ¶09 88 94 73 SI 1042

2973 63 00 78 63 93 93 84 90 86 83 208 59 938

1874 101 102 03 80 58 98 87 06 64 ¶01 ¶06 106 ¶121

-~~ 1976 103
-J

1 R e su l t s  before 1968 o b t a i n e d  from 7—minute pen a ) d  i n k  records t a k e n
-~~ 

- 
s i x  t i m e s  da ily; analy:ed hr the f i r s t  B IiB method for  194S t o  l~) i ~3;
a n a l  v :cd hr  the second BIiB method for 195-4 to l -ebr uarv  1~)6-1 ; and
a n a lv : e d  hr  the  CLR C method for March 1J ( 4 to 1967. Results after
Jan 10 l~v 137 o b t a i n e d  f rom I , 0 2 - l — s e c o n d  di g i t a l  records  t a k e n  f o u r
t ( f l I C —  d a i  l v .
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1 1 1 1 1 1 3 1  1 1 1 1 1 1 1 1 1  I C ! I I C l I ~ ~ 2N t )  “0 0-14EAR-OBS I U L U  11

4 - 195 2—21 2 6
- 
1951— 1984 

r~~
974 — 0

1950—1623 -.1_
2 ~~~~

— 
952 * — 5 

- 1956—2 175
- 
1955—1826 1974 — tO

~~ : ~~~~~~~~ T : ~4 - 1959—2055 
U-

- 
1958—1650 — 10 Z

Z 1957—2 168 — ~~~~~~~ *

~ : ~~~~~~~~ ~~~~~~~~~~~ 

F..) 

~ 
— 1963—21 04 

U)

1961—1872 — 10 ~—

I— 
- 1960—20 80 ..L =

~ : ~~~~~~~ 
1966~ l9~ 5 1974

•

1965-2162 — 10

: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
4 1974—1127

l973-936~ 
- 0

1972
2 

~~ 4 1 4
0 1 1 1 4 1 i~~~~~~I~~~I~~~~~~~J L I 1 u I O  

02

PERCEN T GR EA TER THA N I N D I CA T E D
NOTE :

4 computed from 1 ,024-second digital wave records
taken four  times daily.

determined by an old analysis method from 7-minute
pen and ink records taken six times daily and compen-
sated to compare with results from recent analysis
methods (see Tables A-68 and A-69); wave heights may
be low due to old gage design and maintenance difficulties.

Unmarked • determined from 7-minute pen and ink records taken six times
daily; wave heights may be low due to old gage design aad
main tenance  d i f f i c u l t i e s .

I i g i z r -  -\— lO~~. . \nnua l  cumulati ve S i g i l i f i c a n t h e i g h t
di s t r i  b u t  ions  from H u n t i n g t o n  B~-ach
Ca i i  fo rm i a .
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PERCENT GRE A TER THAN i NDICATED

Fi gure  A - l O T , Seasonal  sum m a r i e s  of c u m u l a t i v e  si gn i  f i c an t h e i g h t
4 di s t  r i  hu t  i on~ from I lun t in g ton Beach , L i i form i a

t onipul ted from 1 ,0 4—second dig i t o  1 u c u v c  r e c r rW -
token t u u  times dai Iv .
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I L l  08580 358,106a 84)41 ,Js. 745

8 17.. H8 I G H ?  ~4 1 T )
C S I C  S

Cu1’, k( .

‘ l  1.? 7.3 3 .35  U•S 11— 6 ô.1 7.8 70? ,~ ¶~~~7 ,. £ 4 1 0 . .~
0 , 0  — , 0 I O O C  0 , 73
1.0 • l.~ 17(0 ~‘,0Q

— 2 , 0 1’0~ 0. 0%
7. 0  — 7, 9 2~3 20 l0 r’~ 3, 50

— ~,q 214 20 ~~~ 3 ,~~0
‘4.0 — ‘4 . 9 10 IC Q60 ~.S C

6 .0  — .. ,Q 2’ 13 34) 07’ 0 3,00
1.17 — 7.0 l~ I~ 2’) 0 2 2  15 ,00
8.0 — 41 , 9 20 20 350 10 20 IS 110 901  ‘~.8 7
9,0 — 0 .9 I’) I ” 20 741?  2 ,00

10,0 •(,9 l~ 20 30 16? 3,~~1
I 1.0 — 1 1 . 9 733 0.00
12 ,0  — 1 2. 0 l’~’ 1 1 0  69 10 30 344 6 733 2.55
13 .0 — 1 3 , 9 3351 0,00
135 .0 • 1 . Cs 410 34) ‘49 3~14 70 7~~41 3 3 5 7  3,06
15 .0  — l ’,.Q ~~ 0 .47 0
1 6 .0  16 , Q 60 34 ) ~~ 00 1. 41 0

3 3 5 V  ~~~ 2141 8~ 7Q 25 2 4 )  2 ,01
C%j4, ‘-‘035L 10 00 l’C’ 653 “2 ~’ ~~~ I I ~ 4s3 20
C DL , a v ~~~, o~~00 ’ I ,1o 72 ,50 10 .6~ 11 .61 l 2 , I~~ 8.50 7,5~ 7 2 .71

AVEP45 GF 3V.. 15 7 ) 0 .’’ • 2 . 0 5 F T  L Y E O A G I  0 4 5 4 1 8  P 6 4 1 0 0 0  • 11. 035 8EC•
V A O I A ’ C C 7  OF ~~r.• ~~o ’ o  • 2, 17 ~~ ~ Q 1 4 A 9 1 A ’ 4 C 4  ‘~‘~ ‘ 0 4 4 1 t  P O R n o • q,P~ eEc 9~~.
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4)41~~~~~tD IQQ 1 ’ I 0 2 O StCONI) 010U?A L 4 1 8 C 0 0 0 3  1465 4 5 7 0 3 4  8 Cn51 !9U0u8  W I R E
‘ 5 9 !  0 3 5 7.! LOC A T ED AT M L J W T I I 4 I ’,71) 4 B E A C H  P T E ~~.• CAL’ S £ 0 0  O~~I’ ’E0.

2 4 1 7  C’8 5 4 1 3 5 V A ’ l O S S  3 44410 35410 71) 9 4~~ 5 7~ FER 13 FE B  735

511). HEIGH T EF~~)
C 5 ’ C ~~

)

CU’ . 9u’
‘— I I — ?  7.5 3.35 s .5 1.6 b ’~ ~~~ T C ’ , S T Q T , S £ 5 1 ) ,.

0 , ’ • .~~ l 0 C ~ 0 ,00
2 , ’ — 1 , 0 I~~~’ ~.“0

• ?,~ 1 7 0 0  ~ ,0O
3.: — 3 , 9 3 3 1lo o 2 ,50

• 1~Q 7 3 0 9 7  35 , 03
5 . 0  — ‘C . ’~ 3 3 2~ 

9 9 3  5 , 0 1
s . • 9 , 9 1 7 3 i~ Oso ~,70

— ‘.0 3 3 7 3 28 951 .S0
‘.0 • ~ ,9 I’) ?~ 7 7  3 3 50 ~?3 2,01

— Q ,~ 3 fl 28 8 6 3 5  2 ,73
(. 0 — V . 9 31 31” 77 4) 3 1 0 1  41 3 6  2 .5 7

1 1.0 — 1 1 . 0 7 35 0 ,00
1 2 . 0  — 1 2. 9 7 1 7  1?? 08 132 7 3 383 735 2.77
13.0 •‘3 ,Q 35? 0 ,00
l s .Q • I ’ , , q J O  ‘II I 130 2~ 

7 7 237 352 2. 91
15 .0 .15 ,9 1 111 0 ,0 0
16,0 .46,9 74 s 2  ?~

J 10 4) 3 11 1 1  1111 2.413
3 ‘‘,~ 3~,? ~ 30 9~ fl 27 7 2,415

Cu’ , ~‘‘~~I. l O O T  90 1 7 3 5 ?  3 4 1 7  1356 350 241 7
CCL . £ v r ., q , ’4 I ’ 12 , 4 y  12 ,60 72 .23  7 2 ,25 ,3 ,17 7 2 ,67 6 .00 7 2 . O~
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Cu•. C-
14.7 I.? 2—3 3.45 45 ’S ’. 5.6 6.7  7.8 8.9 

~— l 0 ?Ot • S to’.. £ v G ,S
0.0 • , 0 100~ ~.‘7
7 . 0  — 7 , 9 l~~0’ 0 ,00
2.0 — 2 , 9 1 0 0 ’  0 •~~’
3.0 — 7. 9 7 4 7 0 0  0 ,00
31 .0  — 11 , 9 3 3 3 10 l0 0 ~ 3.~~3
11.0 • ‘4 • 9 3 7 7 5 21 Q9~ (1 , 7 7
6,0 — 6, 9 3 ~7 21 A~l QbQ 3 .02

— 7. 9 3 2 7 27 lB 3 59 Q2~ 43 , 0?
8 .0  — 8.9 7 0 713 38 31 21 10 3 3 7 3 7  416 9 ‘~, 32

— 0 .9 3 7 I’~ ~ A 738 2,95
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20 ,0  — 7 0 . 9 3 3 ? ? 45 .00
21.0 • 0 ,00

30 7413 793 25
~ 

93 28 3 3 3. 11
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l 3 ,T — 7 3 , e 5814 0. 00
14 , 7  • 7 3 5 ,9 11 771 9 115 33 11 11 7 7 4 4  114 ,5  3 ,00
75.0 ..45,9 7 8 7  0 .00
7 4 1 . 0 — ‘ 3 1 . 9 38 53 22 5 759 18? 3. u7
17 ,0 — ‘7, 9 27 0,140
18,~ •‘, .Q 2? 0 , 0 0
7 9.71 •19 , Q 2 7 0. 00
2~~.r • ? f l , 9 27 11 7? 2? 2,70

• 0 .0 0
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CCL , A V 1 ) , 0 ,00’ 10 .09 I3~~35 t 3 •~~s 10 .50 4 1 4 • 78  45 ,5’ 7~~ , sn  p ,55 12, 811

A V E ~~A 0 F  S I G • M4 1 ( 1 ) M ?  • 3,3131 PT £9470801 .45941 P7 011)p I l7 .~~O 5~~t’V a 01 4 5 6 7 1  QI 41 1~
,, H!IG MT • 7, 09 ~~‘ SQ v & ~~’a~~C! 0~ 4 5 4 5 1 4 1  ‘I~~I07 0 • , p . 7? SI C SQI

3 ? A ’ M D A ~~’ O 7vT a ’I1’~ OF H47515 ? • 7 , 41 31 77 S~~A 9 D A M C )  !76V 117106 OP P7457Qr , • 3.5? SICS

-

~ 

348

~~~
— -
~~~~:i~~~~~~~~~~ ~~~~~~~~~~~~~~~~~

-
~~~~~~~~

- -
~~~~~

- -
-

- _ _
~~~~~_ i_.~~~~ _~~ _ _ _  

- 

‘-



____  — - -‘-- - ------ - =- 
-
~~~~~~~

-
~~~~‘~~~~~~~~~~ T --- -

~~~:

30 1 0 4 1 3 7 0 9 A 7 1 0 6 4 5  SIj”’aRy 3(141 u~~~ 72 M A Y  7$ May  7 44

4 1 7 0 1 0 7  B I G . WEIGHT (PT)
(SE CS )

Cup . 417).
0.1 7.7 2.3 5.44 A — S  5.6 6.7 10? ,’ ‘0’ ,’ A V f O , *
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— 7 . 0  — 1. 9 7 0 0 1 4  0 ,00

2.0 • 2, 9 1 0 0 4 7  0 ,0 0

3,0 — 4 5 , 9 ?S 73 10 00 3 ,36
4 4 . 7  — ~J .9 11 S Q77 3, 50
3 ,0  • 5. 9 3 13 7 7  9 ) 3  3 , 3 0
8 .0  — 41,9 5 13 3 20 957 2 ,50
1.0 — 7,9 3 77 70 7 37 057 4 , 7 3
8.0 • 8 ,9 7 i3  ~3 7? 7 76 9(214 1 ,83
9 .0 — 9 ,0 5 3 7 ~~~ 7 ,50

10 ,0  — 7 0 , 9 13 3 7 7  4 1 7 7  3 , 70
11 ,0  — 7 1 . 9 A~~I 0 . 0 0
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7 4 4 , 0  • I 4 4 .9 27 752 90 10 579 64, 1 2, 72
15 ,0 ~ 7 5 , 9 267 0 ,00
7 6 . 0  — 1 6.9 7 1 7 4  1~~3 I? 288 262 2, 99
7 7,0 —1 7 .9 1 1 0,00
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‘ta b Ic A - U S .  C o m p a r i s o n  of r e su l t s  from di f f e r e n t  pen and ink 7~;1V e
record o lna lys  is  methods  , h un t i ng ton  Beach , Ca i i  forn I a .

P ’ 7 t L’~ I 
Si g n i f i e an t  hei gh t s  1 Si gni f i ca n t  p er i o d s 2

d a t a  s 0 I f l ( ’ I l e  C o r r e l a t i o n  A B C o r r e l a t i o n  C L)
r ea i i o i  I v:~’j by be t w c ’en  be tween
(I RC method hei ghts ( f t )  pe r iods  (s)  

-

J u l y  195() 0.93 0 . 02  0,89 0.69 3.W) (7.70

Mar. 1951 0.77 0.25 0.82 0.56 3.78 0.61

Jan, 1958 0.81 0.09 0.65 0.5() 2.12 0 . 7 5

Feb . 1960 0.89 0 .07  0 .81  0 .54  2 .34  0 . 8 1

Nov .  to Dec. 1962 0.85 0 .54 0 .64  0 .64  5 ,0 3  0 .59

= A + B x (significant hei ght from old method).
2Si g n i f i cant period from the CERC method

= C + 0 x (si g n i f i c a n t  per iod from o ld  method) .

Table  A-69.  Regress ion  equa t ions  used to
compensate si g n i f i c a n t  he i gh t
stat ist ics for Hunt ington
Beach , C a l i f o r n i a .

Year Compens ation equations ( f t )

1949 to 1950 = 0.02 + 0.89 H0~~

1951 to 1953 = 0 .25 + 0 .82  kI OLD

1954 to 1958 
~ZIE~- - ’ = 0 .09 + 0.65 ‘1OLD

1959 to 1960 HNEW = 0 .07 + 0.81 110LD

1961 to 1963 H NEW = 0 .54  + 0 .64  11OLD

1964 to 1974 No compensat ion

NOTE:
= es t ima te  of si g n i f i c a n t  hei ght

tha t  would  have been obta ined by
the CERC method of pen and ink
record analysis .

11OLD = si gnifican t hei ght obtained by
old method of pen and ink  record
analysis.
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02

PERCENT GRERTER Tu RN INO IC RTE O

+ = compu ted from 1 ,024-sccond di git al i~avc records taken
four t imes d a i l y .

U n m a r k e d  = determined from 7-minute pen and ink records taken six
l imes daily; wave hei gh ts may be lois due to old ~age
de si gn and main tenanc e difficult ies .

Fi gure J~— 112. ~i o i i t h I y  c u m u l a t i v e  si g n i  f i c a n t  hei gh t  d i s t  r i O u t  i on s
from Hun t  i ngton Beach , Ca i i  fo rn I I
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PERCENT GREATER THA N INDICATED

NOTE:
+ = computed from 1,024-second di g i t al  wave records taken

four  t imes d a i l y .

Unmarked  = determined from 7-minute pen and ink records taken six
times daily; W a V e  hei ghts may be low due to old gage
desi gn and main tenance difficulties .

Figu re 1-112. Monthly cumulat i ve si gin ficant hei ght distributions
from Hun tington Beach , Cal iforni a.--Con tinued
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AI’I ’EN1 71 X 13

‘ROCED U RE F o R  - \ N A I ’ S  IS Oh 61\ I D I I I  FRO M 7 — M I  N I t ’ l l - . ‘ I N  A N I )  I NE R E CORDS
(BAS ED ON A RAY LE I (ill 1)1 STR I BLJT1ON FOR WAVE Ilk IGIIT )

Run t he  pe r i n d  temp late (Fi g. B— I) a long the 7—mi nu t e  record until a
group of  fa i n y  uni  fo rm wave s  is found wh i cli s h o u l d  c o n ta i n  sonic of t h e
hig hest haves . A t e m p l a t e  C~~ I) be f a b r i c a t e d  on a c l e a r  overlay such as
acetat e.

2 . Determine the appropriat e period of the Waves selected in step 1 by
using the template according to ins t ructions . When the wave period on
the chart falls between two of the periods shown on the template , the
analyzer may approximate what is cons idered to be nearest to the exact
period; e.g,, if the period is about the same amount longer than the
5-second period , then it is shorter than the 6-second period , the period
must be about 5,5 seconds.

3. Use the table below to determine which wave should be measured in the
full 7-minu te record to get the approximate significan t height of the
waves . The wave number  is determined by c a l l i n g  the hi ghest  wave in the
f u l l  7 -m inu te  record as wave n umber 1; the second hi ghest wave is number
2, etc. Wave hei ght is defined as the difference in elevation between a
wave  crest and the preceding trough.

Wave period (seconds ) Number of wave to measure 
-

3.0 19
3.5 16
4.0  14
4 ,5  13
5.0 11
5.5 10
6 .0 9
7,0 8
8.0 7
9 .0 6

10 .0 6
11.0 5
12 .0 5
13.0 4
14.0 4
15.0 I 4
16.0 

_____ J 4

4. Determine the hei ght of the wave given b y s tep 3, in terms of small
divisions on the chart paper .

5. Using the appropriate relationship between chart paper divisions and
ac tual eleva t ions in fee t , convert the wave hei ght determined in step -~

from c h a r t  d i v i s i o n s  to feet . Es t imate  to the  nearest  t en th  of a foot .
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6. Tab ulate the data on CERC Form 118-72 (Fi g. B-2) or an equivalent .
The form has five columns containing the fo l l owing  da ta :  (a) The mon th ,
day , and in is indicated under “Dat& ’ ; (b) the  beg inn ing  t ime of the
wa ve r e c o r .  such as 0400 is indicated under “Ti me of Start ” ; (c) t h e
si gn i f i can t  have  period in seconds is l i sted  under “Period” ; (d) the
si gn i f icant wave hei gh t  in feet is li s ted unde r “Hei ght ” ; an d (e) the
“Pea k” column wh i ch can be used for maximum wave hei gh t  whe n desired.
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Location Gage Recorder

TIME 1’]NEDATE 
~~~~ 

(sEcoNDs) ~~~~~ PEAK DATE 
START (so~D S) 

~~~~~~~~~~ 

PEAK

- 

CE~C 118-72• 5M ay 72

F t  n r c  B— 2 . For m (‘at’ t a h i i  l a  t i t i e  w a v e  Wi t  a
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