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1.0 INTRODUCTION AND METHODS 

The nearshore directional wave characteristics at Green 

Harbor, Massachusetts, were measured from 15 June 1983 through 14 

August 1983 to monitor the coastal wave climate in Cape Cod Bay, 

Massachusetts. The instrument used for wave measurements was a 

Sea Data Corporation Directional Wave Gage Model 735-9. Its 

burst sampling capabilities permit measurement of waves as well 

as mean flows. More complete theory of operation and error 

analysis are contained in Aubrey (1981) and Grosskopf, Aubrey, 

Mattie and Mathieson (1983). For this time period, waves were 

sampled once every eight hours (three times a day) for seventeen 

minutes, acquiring a measurement of pressure and two horizontal 

velocity components once every half second for a total of 2048 

samples per burst. Spectral estimates from these data were 

ensemble-averaged over 16 data subsets, yielding 32 degrees of 

freedom, with a frequency resolution of 0.0156 hz. Confidence 

intervals of 95% for these spectra with 32 degrees of freedom 

give an expected spectral estimate within 0.65 and 1.76 of- the 

sample value. 

The instrument was deployed with the pressure sensor 

1.48 m above the bottom, and the current meter 2.06 m above the 

bottom, above and slightly «30 em) to one side of the pressure 

sensor. The bottom within approximately 50 meters of the 

installation is flat, sandy, .with medium sand grain size and 

widely scattered 1-2 ft. high boulders. Attempts to fluidize in 

a 1" I.D. pipe, and visual inspections, indicated that the sand 

cover is about 6"-12" deep and overlies a cobbly bottom.-



2.0 RESULTS 

Over the 61 day deployment, wave energy was very low, 

averaging only 25 cm2 in variance (Table I). Variance ( n 2 ) 

is defined by 
2 E = pg<n > 

where E is the total energy, p is density of water, and g is the 

gravitational acceleration. Variance therefore is a direct 

function of the wave energy. Besides wave variance, another 

useful parameter representing wave energy is the significant wave 

height, H1 / 3 ' where: 

H1 / 3 ~ 4./<n
2

> 

This wave height is close to the wave height one would estimate 

visually from a random wave field. 

For the period of measurement, the mean significant 

wave height was only 0.12 m. The mean peak wave period was just 

over 10 seconds. Because the analysis was cut-off at 4.0 seconds 

due to depth limitations, periods less than this are not 

reported. Variances calculated from pressure data did not· agree 

as well as expected with those calculated from velocity data, 

although agreement is still acceptable. Since velocity 

information was primarily used only to establish wave direction, 

and secondarily, for variance comparison and calculation of mean 

flow velocities, we do not consider this a serious problem. 

Possible explanations for this situation are a noisy current 

meter probe or incorrect calibration of the probe. These are 

being investigated at this time. Corrections, if required, will 

be provided in the next data report. 

Wave propagation for the most part was toward the west 



(~260) with an occasional shift toward the northwest or southwest 

during locally generated events. Mean current flow for the 

period was toward the northeast (030 0 TN) suggesting a 

clockwise general mean circulation in Cape Cod Bay. Further data 

now being collected will aid in establishing mean flow behavior. 

In conclusion, for the measurement period, wave energy 

was very low, making it difficult to establish any regional 

trends without further data. We have encouraged the N.E.D. of 

the U.S.A.C.E. to extend the measurement period through the 

winter months. 
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TABLE I 

INSTRUMENT DEPLOYMENT SUMMARY 

Instrument Type: Sea Data Corporation Directional Wave 
Gage Model 635-9 

Location: 

Deployment Date: 
Retrieval Date: 

Data Start Date: 
Data End Date: 

Burst Sample 
Interval: 

Burst Duration: 

Burst Sample Rate: 
continuous Sample 

Rate: 

Internal Averaging: 

Data Quality: 

Height of Pressure 
Sensor above Bottom: 

Height of Current 
Meter above Bottom: 

Green Harbor, MA; 
vicinity of Buoy "1" 

15 June 1983 
26 August 1983 

15 June 1983 
14 August 1983 

8 hours 

1024 seconds 

0.5 seconds 

(N/A) * 
Yes 

Excellent 

1.48m 

2.06m 

orientation of Current Meter 
(Positive X axis is towards 
Direction from which + X flow is coming) : 

Daily Measurement Times: 
01: 
02: 
03: 

0113 E.D.T. 
0913 E.D.T. 
1713 E.D.T. 

* (N/A) - Not applicable in this instrument 

o 346.0 T.N. 



TABLE II 

Analysis of the 61 day wave/tide record, measured at Green 

Harbor, Massachusetts with a Sea Data 635-9. Values are re-

corded at 8 hour intervals for the following parameters: 

-
h 

Peak F 

Peak T 

Ci O 

P (a
o

) 

Ep 

ii,v 

= mean water depth (m) 

= total energy varience in wave (cm2 ) 
This parameter is proportional to the 
amount of energyin the wave. Comparison 
values calculated from pressure and 
velocity are presented. Velocity cal­
culated values are in parentheses. 

= significant wave height (m) 
This param:ter is ~der~~~directly 
E T • Where. H

1
/ 3 - 411<n > 

-1 = peak wave frequency (sec ) 
1 

from 

= peak wave period = peak wave frequency 

= direction of wave propagation, measured 
in degrees clockwise from true north 

= angular spread of direction of propagation 
of the wave field 

2 = energy in peak frequency variance (cm ) 

= components of current velocity (m/sec); 
U is positive to the north, V is positive 
to the east 

Dashes in the wave data indicates absence of significant 
wave peaks at periods greater than 4 seconds. 
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-0.02 
0.02-

-0.0') 

-0.02 
O.O:l 
0.01 

-0.01, 
-0.0:; 
-0.07 

-0.02 
-0.06 
-0.12 

-0.02 
-0.09 
-0.02 

0.02 
-0.05 
0.02 

0.02 
-0.08 
-0.02 

-0.02 
-0.11, 
-0.01 

-0.04 
-0.08 
0.01 

-0.07 
-0.07 

0.01 

-0.06 
-0.02 
-0.01 

-0.05 
-0.03 

0.01 



Rt!N 

24 July 83 - 01 
- 0:. 
- 03 

25 Ju~y 83 - O~ 

- 03 

26 July 83 - 01 
02 

- 03 

27 July 83 - 01 
02 
03 

28 July 83 - 01 
02 
03 

29 July 83 - Oc 
02 
(I" - -'.) 

30 July 83 - Oc 
02 

- 03 

31 July 83 - 0: 
-02 
- 03 

10.27 
9.26 
S.2!. 

10.60 
8.95 
R ./,-; 

10. 7~ 
S.)I 
x.77 

~O. 7~ 

10.65 
~.09 
9. /,/. 

10.25 
7. Po 7 
~I. I) 

9.'<, 
7.~8 

~f).0:":: 

Q '\Q 
, .. ) .. 
k. ~ '> 

10.33 

19 (28) 
11 (~2) 

7 ( ~ I, ) 

13 (18) 
:::.l. (~/I')) 

') 'J (/, 7 ) 

3/, 
1.. L 
." . ' . 

(/17) 
" '. ~; 

( /; 7 ) 

9x (l:.~; 

~!J (:~/, ; 
:'.3 ~ :J. (I; 

u 
(, , , 

10 
7 
I; 

(, 

.', 

r) 
) 

;. :~ 

(~9 ) 
( I.:. '. 
,'.' .' 

(11) 

(9) 
IJ, \ 
( t.) .~ 

C~) 
1'< ) .. " , 

(:> 0, ) 

.17 

.13 
· 1 ~ 

'. 
. (, · .. " 

'.' 

· :.0 

.1 t) 

.09 
• 1.1, 

\,AVE (".~.\'A'l·S - CREE.'! HARROR, ".ASSACHUSf:T·~·S 

Peak F Pe:1k ~ 

(sec-') (sec) 

.0938 

.0938 
· 09:~S 

.093>: 
• ~;-.; 7 ~" 

.187') 
· 1 !)t.l I: 
• l2)f) 

.1250 
· ;. :.50 

· I.' j'.-':' ' 

" -. ,.: ' 
• - I ' 

• ~ C9.'1 
.Or):.;~ 

• ~Cl')"i 

.07~: 

• 07S C 
.C7Sl 

10.7 
l0.7 
~ II '1 
;. ~ • I 

~ f). 7 

.~. 3 
t' , 
.' . 

8.0 
S.O 
S.C 

12.8 
!). ~ 

:2..8 

12.8 
9.1 

1 ~I. ~ 

9.1 
10.7 

9.1 

12 .. c.; 

, .. -- .. , 

(J.o 

2R" 
:?."n 
~x2 > 

2/,7 
::.,'; II 

Y.(1) 

272 

2') 7 
Vb 
~S\ 

2.79 
~S) 

2~3 

27" 
21,S 
'J. 7 ';-: 

.) ""? , 

._ I . 

:·:77 

61 
:':0 

~'. '.! 

~! 1 

31 

31, 
~J f.J 

2.8 
2.8 
2.3 

3.9 

I,. h 

).') 

L' .. 
') ... 

3.b 
7 ..... ' 
() • (I 

. '. 
. " 
3. '.i 

3.6 

fJ, S 

],5 
~ .3 
, 1 
j .•• 

2.L 
1 • II 
:2 • ~I 
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u V 
(,n/sec) (m/scc) 

-0.08 
0.02 

-0.06 

-0.11 
-0.05 
-0.03 

-0.07 
0.00 

-0.0/, 

-0.12 
o.ao 

_f],Q3 

-0. ~ 2 
r\ n', 
~'. '. -

-0.11 
0.U2 

-O.OS 

0.03 
-0.03 
-0.03 

0.02 
-0.0'> 
0.00 

-0.06 
0.02 

-0.06 

-0.10 
0.02 

-l\.O/, 

-0.07 
0.0/, 

-0.07 

-0.07 
0.00 

-0.07 

-0.06 
O.O:l 

-0.17 

-0.05 
-0.0:. 
-(J.OI' 

-0.06 
0.00 

-0.03 

0.02 
-0 .. 06 
-0.09 



-
RUN h (01) Hi /3(111) Peak F Peak T 

(sec-') (sec) 

--------._-- ._----_._--- .. _ ... __ .. __ . -_._ ... 

01 Aug. 83 - 01 9.06 
- 02 8.50 
- 03 10./,S 

02 Aug. 83 - 01 8.61 
- 02 8.S/, 
- 03 10.3/, 

03 Aug. 83 - 01 
- 02 
- 03 

0/, Aug. 83 - 01 
- 02 

03 

05 Aug. 83 - 01 
02 

- 03 

8.19 
9./,1 

10.1" 

7.97 
9.S" 
9.72 

8.03 
10.2.8 

9.2.6 

06 Aug. 83 - 01 8.43 
02 lO.1t3 

- 03 8.56 

07 Aug. 83 - 01 9.0R 
- 02 10.2.0 
- 03 7.8') 

08 Aug. 83 - 01 9.g5 
- 02 9.78 

03 7.55 

09 Aug. 83 - 01 10.56 
- 02 9.11. 
- 03 7.7" 

10 Aug. 83 - 01 11.23 
- 02 8./,6 
- 03 8.37 

6 (9) 
6 (ll) 
S (11) 

5 (7) 
3 (I,) 
5 «(,) 

2 
'I 

2. 
3 
3 

(2) 
(h) 

(2) 
(0\ .... '. 
(" ) 

(3) 
(I, ) 
(2) 

1 (3) 
2. (5) 
1 (2) 

2. (7) 
:3 (7) 
.) (11) 

2 (5) 
2 (:on 

(I,) 

I, (4) 
2 (I,) 
1 (3) 

" (9) 
17 (1,5) 

7 (~:» 

.10 
• 10 
• } .1 

.09 

.07 
.1..: l) 

.06 

· or, 
.,' 7 
• () 7 

.GIS 
• (I:;; 
• (1 (. 

.06 

.07 

.06 

.06 

.06 

.04 

.os 

.06 

.0/, 

.os 
• '.6 

.1091, 

.078 L 

.lU9h 

.07S1 

.O~3~ 

• O~) 3S 

.]09/1 

.}CI)I, 

.0781 

.J 09" 

.()7~:L 

· () J'~ ~ 

.07P~ 

· C'~J:)~ 
· C]:~~: 

• ~.09h 
.00:Js 
.('«~S 

.C93~ 

.09:"~ 

.00~.\i-~ 

.0938 

.0781 

.0hI 

.0781 
o203"!. 
• (..I jt s: -:. 

9.1 
~2.8 

9. ~ 

12.S 
10.7 
1 (' 7 
....... I 

9.1 
9.1 

12..8 

9.1 
12.S 
12.8 

12.8 
10.7 
1.0.7 

:0.7 
::'1).7 
9. -~ 

9.1 
1 II --, 
.~ .' • I 

12. ;' 

:0.7 
~_ 1).7 
• f' ' 
._.,. I 

10.7 
;.2 .. '; 

~2.8 

2R5 
268 . 
267 

271 
270 
:).b 2. 

2.R 7 
'! j' ~ 
Y)dJ 

29:~ 
.) -:;: I~ ..... ' 

eRl 
250 
:!J~ :) 

:>'66 
:~ '.! ';1 

::.h/t 

'J -"I ~ 
-./ -' 

2:;9 
27) 
:) / 7 

:i52 
2.~:!. 

')Q .' . 

,-, 
.) , 

57 

5:~ 

1.>7 , ., 
01 

67 
.. , 
o_~ 

l~ 5 

0.9 
1.3 

1..2. 
1. :, 

(\.7 
() • /1 

O. j' 

(l • /1 

0.) 
0.6 

0.7 

0.3 
0.5 
O~2 

0.5 
o ~ ~i 
0.2 

1.2 
0.'> 
0.1, 

, 7 
J. o _.' 

3.1, 
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v V 
(rnl sec) ('"/s~C) 

-0.07 
-0.01, 
-0.10 

-0.05 
-0.03 
-0.09 

(l.Ol 
-0.01 
-O.O! 

-0.06 
-0.0/, 
-0.01 

-0.0 /, 
-0.03 
-0.07 

-0.01 
-0.01 
0.01 

-0.01> 
0.02. 

-C.;)? 

-0. ('8 

-0. IJ/: 

-0.07 
o. (): 

-0.02 

-O.Ol' 
O.GO 

-0. ,() 

-0.01 
-0.03 
-0.05 

-0.07 
-0.06 
-0.0/, 

-0.01 
-0.1'> 

0.00 

-0.02 
0.00 

-0.05 

-0.02 
-O.OS 
-O.Ol 

-0.09 
-0.08 
0.01 

-0.05 
-0.03 
-0.01 

-0.03 
-O·.U2. 
-0 .'~7 

-0.05 
O.O! 

-0.02 

-0.0/, 
0.06 

-C'. 0 3 



I-' 
W 

Rl'~ 

. , .. - .. ".-

11 Aug. 83 

12 Aug. 83 

13 Aug. 83 

14 Aug. 83 

MEA": 
S. 'J. 

.. 

- 01 
- 02 
- 03 

- 01 
02 

- n'l 
v,, 

- 01 
- 0:' 
- 0:~ 

- 01. 
- 02 

03 

h (m) !':T(C-"') 

__ 0_- .. .-.--.--. _.- - .. -.. 

11.30 11 (17) 
7.89 1 (I. ) 
9.18 18 (67) 

10.89 193 (386) 
7. (,0 :~9 ('!6 ) 

~U, ~ ~ R?() CJd~: 

10.26 '. ?09 (1669) 
0 '" I • I L ! 9,0 C~~r) ) 

~O.!d :~t'/l (/1 ~r..:) 

9. til -:'7t (281':) 
S,07 1,9 (,:/, ) 

lU. Sf) ~9 (':-:h ) 

9.27 25 ("5) 
1.00 115 (:73) 

WAV'!-~ 

Hl /3(m) 

-_ ... _ ...... 

.13 

.Ot. 

.l7 

.56 

.:'5 
1 . ~ () 

l. 39 
,)) 

,7(' 

• .S2 
.28 
"' • • "l.;.. 

C! .. !~,1A·"::: - C,: EF:": HARBOR, 

Penk F Peak T <Xo 

(sec-') (sec) 

· .. -- -----.- -_ .... 

.0781 12.8 237 

.07~~L 12.8 272 

.2500 1,.0 290 

.~lRS I~. 9 :l00 
· ~ t. 'jr\ 

., 
::(1(; 

• ~()C;/. ~), : 0, /1 7 

.~O9/~ 9. ~ 'J r ') - ) .. 

.::)0 S.O :J i) ') 
· '2)0 ~ ,IJ :!.il') 

,109/1 9.1 '.!.78 
• :!.C9'f 9.1 :!.X/I 
• 12..')0 S.O '.!.b:! . 

'lASSACHUSETTS PHge 

P(<X o ) Ep(cm 2
) U 

(m/sec) 
.._ ... ---._-- .. 

56 3.5 -0.02 
t.7 0.1, -0.01 
79 8.9 -0.0/, 

lf6 66. 0.01, 
~:1 :~: 7.3 -0.0/, 
~)C ') ( 1 _0 •. , 0.01 

1,0 '.!.'27. O.Oh 
)~\ 1I1I , 0.0 /, 
/L 1 b! . -O.()) 

'iO :H), 0.03 
III, .: II • -0.09 
II !) , - -0,07 L .l • 

-0.0/. 
O,O~ 

7 of 7 

V 
(m/sec) 

-0.05 
0.00 

-0.11, 

0.00 
0.00 

-0.03 

0.02 
0,03 

-0.0') 

0.01 
-0.06 
-0.02 

-0.0/, 
0.0') 
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APPENDIX I 

Theta in spectral plots indicates direction from which 
waves are propagating. Note that this convention is 

different from that in table and text. 
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GREEN HRRBOR. M~SS 

DATE; 23/7 /83 RUNt 1 
SEA SURFRCE SPECTRUM 
COMPUIED FRu~ PRESSL~~DATA 
TOTA!... V~'RIRNCt:: _ c. 0 11 M ...... ~ 

- - -, COMPUTED FROM VEt......""tCl ... .., DATA 
TOTRL VqR!ANCE ~ 0.016 M~.2 I, 

I I 
I , , , ... , , 

~tn I • 

~d I • 

~~ ! t\ 
_~ 1 , 

, j \\ 
~ : \ " 

~ '/// ~\\ 
" .,I' - """- - - - .... I ,: ~'~ 

8 -:,.... ----
I _____ --""""~c. .:..9 

<4)', tJO c'.0-4 0'.08.::::;.--(',. ..... " -I-;?-' '--0"".-~e---o""'c.-zo"""----O"".-2-"'---Q""'.iiJ-·-··C'.:l:t 
FREQL!ENCY (11'6) 

(D -• CI 

LIS • 

PERCENT 

SEA SURFr::lCE SP~CTR.Uf'i 
F·RgO. I£CNCY "" O. 1400g s •• - 1 

OF VAAI~E IN "THIS r'~EQIIC'NCY BAND ... 

.----.... . 
. ,/ ~ .~ 

/ 
/ ' 

/ \" 
, "-

I" " """'-----------.,L.. -------.. --.- .. - .. -~':-.. - ~-" 

- DO.CO .'u;o.oo .'100.CO -\10.00 .Q'.OQ 
TI"iETr.l 160.00 
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0 

-2 

1° -\!1 • 
~Q ..... 

~E! a 

, 
8 --• 

GREEN HARBOR. MASS 
DATE- 23/7 /83 RUN, 
SEA SURFACE SPECTRUM 
COMPUiEO FROt-1 PRESSURE OAT~ 
TOT8i.. VARIANCE - 0.019 M""~ 

---. CQMPUTEO FROM VELOCITY D~TA 
1jOTAL VAR lANCE... 0 • 02 t the .. :? 

, 
". ,;'1 

II' 

f\! '\ . \ . \ 
j \ 

\ 

l \ .. 
! '. 

~ 
~;;:=::::::::::;::.~ ....... ::!!:, ... ~..,I' 

0.001 o.iii" • 00 
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CI -• CI 

-
>-

GREEN HARBOR. MASS 
DATE, 23/7 /83 RUN, Z 

SEA SURFACE SPECTR~M 
FREQUENC'( "" O. 12600 S •• -1 

PERCENT Of" V~R I ANCE IN TH I S FREQUENCY BAND.. HL 6 

/' 
/ 

/ 
I 

/ 
/ 

--------/-:_._------­
.' ./ 

- &0.00 -100.00 - ,00 rH~~ 65.co 

\ 
\ 

---.-.~ 
~bO,oo ,60.oo~.oo 

SEA SURFACE SPECTRUM 
FREQUENCY ". 0.21876 S •• - t 

PERCENT Of' VARl~E IN THIS FREQUENC'" BAND.. 7.1 

/ 
~M I r . 
~~ / \, 

_-------- c • _______ .. _______ ••• _.....:r. 

"'"= ----./ 
a!.l-oo-.o-O---=_:;:I5C)=.=OO==_::;:S:::OO=.::OO=--_.......,...,.OO.,..,.-. -T-H·~ .... i.~----66.....-.o.,.,O,.--I·.,.,60......,.oo-,--, .... to:-,-OO--2'bo.OO 
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8 
"ti.QO 

!! 
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0.04 O.ce 

GREEN HARBOR. MASS 

DATEr 25/7 /83 RUN, 
SEA SURFACE SPECTRUM 
COMJ=)lJTEO F=ROM PRESsURE DATA 
TOTAL VARIFINFE - 0.011 H.~2 
CQHJ=)lJiEO F~ VELOCITY O~TR 
TOTAL VARJ ~E M 0.Ot5 M •• ~ 

'f I I 
I I 

, I , , 

r \ 
r I , , 

I I 
I , 

I ~ , , 
I , 
I , 
I , . "-, , 

"I' ~ 
• ,I. ... ~ 

~~f:QUEN'b'~e t l/S~'ZO 0.24 0.28 

SEA SURFACE SPECTRUM 
FREQUENCY ". O. 19760 S •• -l 

? ... 

PERCENT OF VARIRNCE IN THIS FREQUENCY SANO -

/ 
/ 

./ 
-~~========~~>~---~.-~~-------

il.82. 

29.S 

.CO -'UIO.OO -'100.00 ::so.oo THi.-ffl 156.00 100.00 150.00 ""2.bo.OO 
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fil ----

.00 C.OoI 0.08 

I 
n 

" I I 
I I 
I , 

GREEN H~R80~~ M~SS 
I , 

DATE, 12/8 ves RUN: 
I , 

SER SURFACE SPECTRUM 
Crn-tPUTEO FROM Pf.$:sslJRE DATA 
TOT~ VARIANCE ~ °1019 M •• ~ 
COMPUTED FROM v~LaC1TY ~TA 
TOT~ VARIANCE 1" O'IOSS M •• 2 

, , 
I 

I 
~.J 

..... -*"""'. 

; t ~ 
I I 

I • , , 
, I 

, I 
I , 

I t 
I • 
I 
I 
I 

I 
I 
I 

\ 

o'.Z-It 

SER SURFACE SPECTRUM 
FREQUENCY := 0.2:1975 8.111-1 

1 

PERCENT OF VARIANCE IN THIS FREQUENCY BAM)... 33.4 

'-1'00.00 - Ula • CO -100.00 - .CXl T..&~ 56.00 100.00 dio.CXl 2bo.oo 
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, , , 
I 

I • 
• I , 
PREEN\HARBOR. MRSS 
PATE,\ 12/8 /83 RUNe 2 
, I 

;SEA S~RFACE SPECTRUM 
----:COMPUTEOIFROM PRESSURE CATA 

,TOTAL V~I~~ - 0.004 11 •• 2 
---~ COMPUTEO~R~M VELOCITV DATR 

, TOTAL. V~I~ ."',0.010 11 •• 2 
I I , , , 'I , 

, ~ I , , 
I \ 
I \ 
I , , , . , , , . , . \ 

I 
I 
I 

• , 
• I 

I 
J 

" 

" 
, , 

0.08 0.24 0.28 

SEA SURFACE SPECTRWM 
FREGUENCY 2> O. 140sg 8111111-1 

PERCENT OF VRRII=lNCE IN THIS FREQUENCV BAND - 19.6 

- 00.00 -UIO.OO -tOO.OO .00 s .oo2bc.oo 
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8 • 

g 
• 

0.04 

~, , 

~ 
" :\GREEN HARBOR. M~SS 
, I 

: \ DATE I 12/8 /83 RUN I 

t ' 
: :SEA SURFRCE SPECTRUM 

--r'-ICOMPUTEO FROM PRESSURE ORTR 
: ~OTAL VARIANCE - 0.094 M •• 2 

--l-- t:OMPUTED FROM VELOCITY OATR 
t jrOTA.. VFlRIANCE - 0.147 M ... 2 , , 
! t \ 
I ' , \ , \ . , . , , \ , \ , \ 

I , , \ , , 
I , , , , , , \ , , 

J , 
I , , , , ' 

I '1IiIo. ,.,-----I . ....._-" .... 
I ...----, 

0.08 O.ze . 

PERCENT 

SEA SURFRCE SPECTRWM 
FREQUENCY .. 0.10937 S •• - t 

OF VMIRNCE IN THIS FREQUENCY BAND • 

"'= ______ 7 / 

O'.&:Z 

92.7 

.00· - .0.00 -'soo.co ::&0.00 T..i~ Bb.oo ,bO.oo t&o.oo 2bo.co 
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GREEN HRRBOR. M~SS 

DATE I 13/8 /83 RUN I 1 
SEA SURFACE SPECTRUM 
COMPUTED FROM PRESSURE OATR 
TOTAL. VARIANCE - 0.121 MIIt.2 

--7~' .. !fIri~TV~)~EV~LDB~r~0A~~.2 
I '\ 

I , " , I • 

I t \ I . , 

. : ' 
I ' 
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I ' 
I " , \ 

I \ , \ , \ 
I \ , \ 
I \ , \ , \ 

,f \', .... t .. , '.. .... ... ...... -



GREEN HARBOR. MASS 

DATE, 13/8 /83 RUNI 1 

SEA SURFACE SPECTRUM 
FREI'lI IENeY = O. 10937 a..- 1 

PERCENT OF VAAIRNCE IN THIS FREQUENCY BAND - 19.8 

~------7'-/_------'---':'" 
~-----------~ 

- 00.00 - ISO.CO -soo.co - .CO TH?i~ .00 

!l 
d 

r --~d .... 
~ 

, 
a 

- 00.00 

SEA SURFACE SPECTRUM 
FREQUENCY .. O.2Oat3 9 •• -1 

PERCENT OF VAA I ~E IN THI B FREQUENCY B~ - 4.5 

- ISO.CO -lCO.OO - .CO TH~-ffl .00 
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IV 
tn 

o.OoC 

qREEN HARBOR. MASS 
,B,ATE I 18/B /83 RUN I 2 
I I 

:S~A SURFACE SPECTRUM 
- ........ : C~PUTEO FROM PRESSURE CAm 

, T~AL V~RIANCE - 0.019 M •• Z 
--../. COHPUTEO F:ROM VELOCITY CATR' 

I TOTAL VM I ANCE - 0.086 M •• Z 
, I , ' , I , , 
, ' 
I t I 
I ' , I , , 

, I , , " , \..' \ , , , \ , ' 
I ' , ' , \ , ' 

I \ 
I " I , 

I "J& , , , , '- .... ...,.,' 
I 

I 
I 

~..t 

0.08 0'.24 O'.!:8 0'. WI. 
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GREEN HARBOR. MASS 
DATE I 13/8 /83 RUN: 2 

SEA SURFACE SPECTRUM 
FREQUENCV z:: O. \2600 s •• - 1 

PERCENT OF V~IANCE IN TH S FREQUENCY BRNO _ 24.9 

00.00 - 110.00 -100.00 - .00 0:.00 
. THETA 

.00 

SEA SURFACE SPECTRUM 
FREQUENCY _ 0.15626 s...-1 

PERCENT OF VRRIRNCE IN THIS FREQUENCY BAND - 11.8 

00.00 - 110.00 -100.00 - .00TH't-,pa .00 .00 
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-.J 

0.0<4 

I, 
" , \ , , 

I , , , 
, I 

IG~EEN HARBOR. MASS , \ 

:D~TE. 13/8 /83 RUN. 3 , , 
: SE~. SURFACE SPECTRUM -+' COH~TEO J:ROM PRE:SSLIRE OAT~ 
: TOTAL.. VARIANCE - 0; OSC 11.,.2 

--4- CDHPOTEOFROM VEL.OCITY OAT~ 
I TOT~\VMIANCE - 0.049 11 ... 2 , , 

0.08 

I \ , , 
I , , , , , , , , , 

I \ , \ , \ , , , 
\ , 

\ 
\ 

\ 
II ,t ' , ...... -' 

0.28 

< 
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• , v 

GREEN HARBOR. MASS 
DRTEa 13/8 /83 RUN, 3 

SEA SURFACE SPECTRWM 
FREQUENCY _ O. 12500 S •• -1 

PERCENT OF VARIANCE IN THIS F QUENCY BAND.. 21.S 

- 00.00 - ISO.OO -100.00 - .00 TH%:~ .00 1 .00 -zbo.oo 

SEA SURFACE SPECTRWM 
FREGUENCY _ O.234BS S •• -1 

PERCENT OF V&:IRIRNCE IN THIS FREQUENCY BANJ.. 4.8 

00.00 - ".00 -100.00 - .00 TH~~ .00 
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1 \ GREEN HARBOR. M~SS 
I , 

: \OATE I 14/8 /83 RUN, 1 
I ' 

: \SE~ SURFRCE SPECTRUM 
t COMPUTEO FROM F'RESSURE DATR 
, rOT~ VARIANCE - 0.017 H •• 2 

-~-. tOMPUTEO FROM VE' OCITY OFITA 
J t 10TFL VARIANCE - 0.029 H •• 2 , , , , 

I \ 
I \ , , , . 
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I \ , \ , \ ~ 
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f ' t \ , \ "'--f ' 1, , ...... , 
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0.08 O.ze 0.82 

SEA SURFACE SPECTRUM 
FREQUENCY ... C.1C9a7 S •• -1 

PERCENT OF VAAIRNCE IN THIS FREQUENCY BAND - 29.0 

- tIO.co -sco.co - .co TH%:'fl2 
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GREEN HARBOR. MASS 
DATE I 14/B /B3 RUN I 1 

SEA SURFACE SPECTRUM 
FREQU£NCY .. O. 171 BB 6111111- 1 

PERCENT OF VARIANCE IN THIS FREQUENCY BAND.. 8.9 

DO.DC - 110.00 -ICO.CO .00 THYi~ .00 

SEA SURFACE SPECTRUM 
FREQU£NCY _ 0.21876 6111111- 1 

PERCENT OF VARIANCE IN THIS FREQUENCY BFINO - 6.9 
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