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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. 1Its
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
sampléd 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 00,0156 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 cm) 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,
2 2 )

averaging only 25 cm“ in variance (Table 1). Variance ( n

is defined by

E = pg<n2?
where E is the total energy, p is density of water, and g is the
gravitational accelération; Variance therefore is a direct
function of the wave energy. Besides wave variance, another
useful parameter representing wave energy is the significant wave

height, where:

Hy 5 v
2

Hy 3 = 4¥=n >
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 eséablish 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 situa£ion 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° 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 énergy
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: Green Harbor, MA;
vicinity of Buoy "1"

Deployment Date: 15 June 1983
Retrieval Date: 26 August 1983
Data Start Date: 15 June 1983
bData End Date: 14 August 1983
Burst Sample

Interval: 8 hours
Burst Duration: 1024 seconds
Burst Sample Rate: 0.5 seconds
Continuous Sample

Rate: (N/R) *
Internal Averaging: Yes
Data Quality: Excellent

Height of Pressure
Sensor above Bottom: 1l.48m

Height of Current .
Meter above Bottom: 2.06m

Orientation of Current Meter
(Positive X axis is towards o
Direction from which + X flow is coming): 346.0 T.N.

Daily Measurement Times:

0l1: 0113 E.D.T.
02: 0913 E.D.T.
03: 1713 E.D.T.

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



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 = mean water depth (m)
E _ . . 2
T = total energy varience in wave {cm”)
This parameter is proportional to the
amount of energyin the wave. Comparison
values calculated from pressure and N
velocity are presented. Velocity cal-
culated values are in parentheses.
H1/3 = significant wave height (m)
This parameter is dev}x d directly from
ET' Where: 1/3 <n®> :
Peak F = peak wave freguency (sec“l)
1
Peak T = peak wave period = peak wave frequency
“o = direction of wave propagation, measured
in degrees clockwise from true north
Pla ) = angular spread of direction of propagation
0 .
of the wave field :
_ . . 2
EP C = energy in peak frequency variance {cm”)
u,v = 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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RUN h (m) Er(cm?) By alm) Peak F Peak T A P{ao) Ep(em®) T v
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RUN h (m) Erflem®) By, 30m) Peak ¥ Peak T oo Plas) Fe(em®) U v
fgec™ ) fsee) {(m/sec) (m/sece)
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RUN h (m) Erx(em?) Hy3(w) Peak ¥ Peak T o Plao) Ep(em®) L Y
{(see™ ") (see) (m/sce) (m/see)
01 Aug. 83 - 01 9.06 6 (9) .10 L1094 9.1 285 36 0.9 ~0.07 ~0.01
- 02 8.50 6 (1) .10 07818 132.8 268 L 1.3 -0.04 -0.03
- 03 10.48 8§ (11) .11 Lious 9.1 267 65 1.4 ~0.10 -0.05
02 Aug. 83 - 01 8.61 5 {7 09 0781 12,8 271 26 1.2 -0.05 -0.07
- =02 8.84 3 (h) 07 L0U38 10.7 279 1y 1.3 -0.03 -0.06
- 03  10.34 5 (6) .09 L0033 10,7 162 Y 1.3 -0.09 -0.04
03 Aug. 83 - 01 g.19 2 () L6 L1094 9,1 287 38 n.7 .M -3.01
- 02 9.41 2 {2} LA L1194 g.1 a7 i 0.4 ~,01 -0.15
- 03 10.14 I ' AR D78l 12,8 Shiy 4! 0.7 -0.01 0.00
04 Aug. 83 - 01 7.97 2 () A6 L1094 9.1 203 an .4 ~.,06 -0.02
- 02 9,84 3 (2} Y ReyE 2.8 235 41} 0.5 -0.04 0.00
- 03 9.72 3 {5 .07 078 12.8 27k 37 0.6 ~0.01 -0.05
05 Aug. 83 -~ 01 8.03 2 (2) L6 L7781 12,8 281 1 0.6 -0.04 -0.02
- 02 10,28 4 {(5) 08 JadR 10.7 250 T 1.4 -0.03 -0.08
- 03 9.26 2 (2 00 RN 0.7 ) 38 0.7 ~0.07 -0.01
06 Aug. 83 - 01 8.43 1 (3) 04 noae 07 266 YA 0.2 -0.01 -0.09
- D2 13,43 2 (5) L6 Loy 1.7 puy Sh 0.5 -0,01 -0.08
- 03 “.56 1 (2) LA RPN 9.t Thé h 0.2 0.01 0.01
07 Aug. 83 -~ 01 9,08 2 (7 .06 1004 9.1 281 57 0.7 -0.0h -0.05
- 02 10,29 3 {73 D07 L0938 7 R 35 0.7 0,02 -0.03
- 03 7.80 2 ) L6 AL CT S A 185 76 0.h .0 -0.01
08 Aug. 83 - 01 9.85 2 (5} 06 .hg3q L7 26T 53 0.5 -0.,08 -(.03
- 02 9.78 2 (=) .06 L0%s N7 457 h7 0.3 =00 -, 412
- 03 7.5 . {4} G4 Loane LT 274 67 0.2 Q.04 ~0.07
09 Aug. 83 - 01 . 10.5%6 [ (&) .08 L0938 10.7 259 hh 1.2 ~0.07 =0.05
- 02 9.14 2 {(4) L6 LO7RY ta.8 275 39 0.5 0.0¢ 0.01
- 03 7.74 1 {3} D4 YA 2.8 207 &1 0.4 —0.02 —0.02
10 Aug. B3 - 01 11,23 4 (9) 0 L0781 tr.e 252 67 1.2 ~0.06 -0.04
- 02 8.46 17 (45) 16 2037 AN 2582 03 3.4 0.04 0.06
- 03 8 7 (12 11 e Y78 759 45 ~0.10 -0.03
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APPENDIX T

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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