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INTRODUCTION

The most important factor in shaping a shoreline and cstablishing
the characteristics of beaches is the intensity of the wave attack.
Rocky shorelines change very little over several hundreds of years
as a result of wave action. The sandy portions of a shoreline
(beaches), however, may undergo changes in a matter ol even a few hours
as a result of changing wave conditions. Beaches which are subjected
to waves from a variety of directions and of a variety of heights and
periods are much more complex in both plan and profile than beaches
which are affected by less variable wave conditions. Basic to an
appraisal of the characteristics of shore processes in a given locality
is adequate information on the wave climate.

Wave statistics for ten locations along the Pacific Coast (Cali-
fornia, Oregon, and Washington) were compiled in 1960 by the National
Marine Consultants for the Corps of Engineers*. These deep water wave
statistics were compiled by the hindcast procedure using meteorologi-
cal records and charts for the years 1956, 1957, and 1958. The statis-
tics compiled were wave height, wave direction, and wave period for
both "sea" and "'swell" and were presented as monthly and annual aver-
ages. The locations of the ten stations are shown in Figs. 1 and 2
and are:

California Coast

Station 1 42.0° N, 125.0° w
Station 2 39.6° N, 124.5° W
Station 3 37.6° N, 123.5° W

*
See references 1 and 2,
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Station 4 35.5% N, 122.0° w

Station 5 34.5° N, 121.0° w
Station 6 34.2° N, 120.0° w ;
Station 7 33.5° N, 119,5° w

Oregon-Washington Coast

Station 1  44° 40'N, 124° 50'W
Station 2  46° 12'N, 124° 30'w
Station 3 47" 40'N, 125° 00'w
The meteorological z¢nects ¢f the wave regime of the Pacific Coast,
choice of hindcast years, and hindcast methods are fully explained in
the reports (1,2). The statistical summaries are presented both in
tabular and rose form.
The data summarized in this report pertain to deep water. To
apply the data for any one of the ten stations to a nearby location
at or near the shore would require, of course, a consideration of ' g
refraction and shoaling effects to arrive at the annual power acting

at the inshore .ocatior,

WAVE POWER
The calculations for the wave power per foot of wave crest is

based on the following relationships: o
YHO L

E = Wave energy per unit width of crest = 3 Q

where:
. . 3
v = Unit veight of sea water = 64 lbs/ft
Ho = Deep water wave height, ft.
Lo = Deep water wave length, ft.
2 2
=gl /2n =512 T
T = Wave period, sec.

acceleration of gravity

(]
i




3
In deep water,
15
Wave power, P = £
e 2T
1
2 2
(64) (5.12) T H
or P = <
16 T
.
1
2 ) )
P = 20.5 HO T = ft 1lbs/sec/ft 1)
To obtain the total power for a year would involve multiplication of
power, P, by the percentage of time that a wave with a given height
and period occurs by the number of seconds in a year; that is,
%*
;o Total power per year = P(% of time) (365.33 x 24 x 3600 )
7*
B = P(% of time) (3.17 x 10° ) = ft 1lbs/ft/year )
2K
WAVE STATISTICS
The annual wave power for the ten deep water stations along the
i California, Oregon, and Washington coasts were calculated, tabulated,
and summarized in graphical form in laboratory reports (3,4). The
proceedings involved in this compilation is illustrated as follows
4 for one of the stations.

Table 1 shows the average annual héight—period—direction frequency
distribution (per cent) of sea and swell for Station 3 wuaich is
located in deep water west of San Francisco. This summary is typical
of all ten stations along the Pacific Coast (Figs. 1 and 2) (3, 4).

For each wave direction shown in Table 1 a tabulation of per cent of

*In the case of Sea the total seconds per year when the categoery »f
calm is included is 3.17 X 107. For Swell, where more than one wave train
can exist, the total hours (or seconds) per year varies among the ten
stations (for example, see footnote, Table 2, for Station 3),

T
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time was made that wave heights of 2,4,... 16 ft. occurred for wave
periods of 7,9,... 17 sec. for both sea and swell. Such data arc
shown in Table 2 for Statio: as derived from Table 1. The wave
power in foot pounds per foot of wave crest per year for the various
periods and wave heights was then calculated by Eq. 2*and tabulated.
The .otal power for each wave period and direction was calculated,
tabulated, and plotted as illustrated for the NNW direction in Fig.

3. This procedure was repeated for all nine or the directions (SSE
to NNW) shown in Table 1. Figure 3 clearly illustrates the relative
contribution of wave power for various periods of both sea and swell,
A summary plot of annual wave power for all nine directions for sea
and swell is shown by the bar graph in Fig. 4. Plots similar to Figs.

3 and 4 for all ten Pacific Coast stations are shown in Apperdix A.

SEASONAL VARIATION OF WAVE POWER

The deep water data for Station 3 (California) was broken down
and frrther analyzed on a monthly basis (5). Wave power was computed
in the samc manner previously described except for a change in the
time constant (seconds per month used instead of seconds per year)**.
ihe calculated results are presented on graphs of wave power vs,
period for all months and directions and on bar charts for each month
showing power vs, direction. These graphs are presented in Appendix

B.

7
* Seconds per year for Swell was 3,7 X 10 ,

** For Sea, seconds per month varies with the days in the month, For

Swell, the number of seconds per month depends on the average number of
wave trains in existance during the three years of hindcast,
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APPENDIX A

GRAPHS OF WAVE POWER FOR
TEN DEEP WATER STA.IONS

CALIFORNIA, OREGON AND WASHINGTON CCASTS

12




STATION 1 - CALIFORNIA COAST

Lat. 42.0°N, Long. 125.0°%

13
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STATION 4 - CALIFORNIA COAST
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STATION 5 - CALIFORNIA COAST
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STATION 6 - CALIFORNIA COAST

Lat. 34.2°N, Long. 120.0°
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