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Introduction and
Summary

This report describes the nearshore
wave climatology off Yaquina Bay {Newport),
Oregon for the period October 1971 - March
1987, and extends the time period for the
wave climatology reported earlier, Creech
(1977}. It includes a brief descripticn of
the wave measurement system, calibration
procedures, and data reduction techniques
employed. Resulting data are presented as
tables and diagrams showing mean, percentage
exceedance, occurrence and persistence of
given conditions; three-month time history
plots of wave height and period are also in-
cluded for the entire record length.

Major results are:

.Mean winter (Oct-Mar) wave height is 7.6
- feet. :

.Mean summer (Apr-Sep) wave height is 4.1

feet. -

.Maximum significant wave height recorded

was 24 feet in December 1972 with an asso-

ciated period of 17 seconds.

.50% of winter waves were 8 feet or higher.
.10% of winter waves were 12 feet or higher.
1% of winter waves were 17 feet or higher,
~.17% of winter wave conditions persisted at

8 feet or greater for 2 consecutive days.
.90% of summer waves were 6 feet or less,

maximum summer waves reach 16 feet.

Instrumentation

The wave measuring system consists of
& portable commercial long-period vertical
seismometer {Teledyne-Geotech Model SL 210)
connected to a strip chart recorder. An
electrical signal proportional to the verti-
cal velocity of the case is produced by a
moving coil transducer. The seismometer
rests on the floor (large concrete pad) of
the 0SU Marine Science Center 1.5 mi (2 km)
from the ocean, Fig. T. The seismometer is



in a room that is temperature controlled by
a thermostat, for penduium stability, and in
an area as free of foot traffic as possible.
The seismometer signal is prefiltered for
ambient seismic noise by a Tow pass filter
with a break point at 0.7 Hz before input to
the recorder. We use a potentiometric chart
recorder (Honeywell Model 193} with a 1.0

mv fuli-scale span and a chart speed of

1 min/inch. A separate timer activates the
recorder for 10 minutes at six-hour intervals.

Beginning in January 1977, the seis-
mometer was connected to a signal linearizer
(Zopf, et al.,
The linearizer or wavemeter displays wave
height directly on an analog meter. The
wavemeter contains an active filter with
1/w3 response between 0.1 and 0.4 Hz {equi-
valent to acean wave periods of %0—5 seconds)
which removes the wave period (w¢) dependence
and compensates for the o dependence of the
velocity transducer as well. The output of
the wavemeter is recorded on a chart
recorder.

Calibration

Correlation tests at our location con-
firmed the utility of the Longuet-Higgins
(1950) theory depicted in Fig. 2. We ob-
tained useful estimates of nearshore wave
height and period for water depths of 40
feet (as opposed to either breaker heights or
true deep water wave heights). These esti-
mates were compared with one year of visual
abservations augmented by occasional pressure
sensor and fathometer data taken from the
0SU research vessel R/V Paiute. The visual
observations were made from shore against a
12-foot-high Coast Guard buoy anchored in
40 feet of water. By observing the buoy
motions for ten minutes through binoculars
from a hill, an observer estimated the wave
height (H.) and period of the waves passing
the buoy.” A linear regression of H, versus
seismometer inferred waves (H ) gave H
1.07 HS - .B7 feet with a correlatian 80-
efficient of 0.87 and a standard error of
the estimate of 1.6 feet for 403 observations,
Fig. 3. Chart periods were approximately
one-half ocean wave periods as Darbyshire
(1950) reported and Longuet- H1gg1ns (1950)
predicted.

1976) prior to being recorded.  °

Data Reduction

A technician reads each strip chart se-
quence to determine significant wave height
(nearest whole foot}. Prior to 1977 the
concurrent zero-crossing period (nearest
half-second) and peak-to-peak deflection of
sajsmometer signal was determined. An av-
erage zero-crossing pericd for each seguence
could not be determined because the ampli-

. tude of the deflections varies with the
: period cubed (Zopf, et al.,

1976} .

Since 1977 with the recording of the
wavemeter output, the number of zero cross-
ings in 10 minutes are counted and converted
to an average period. The average zero-
crossing period is multiplied by two to
approximate ocean wave periods. Because the
method of determining average zero-crossing
period from the wavemeter output ignores
small humps that do not cross zerc, the
periods are much longer (~4-5 sec.} than
prior to 1977. When wave heights of 4 feet
or Tower occurred, the seismic signal Tevel
was barely perceptable above noise causing
the number of zero-crossings to decrease
and an apparent increase in zerg-crossing
period. Periods greater than 20 seconds at
Tow wave heights were ignored.

An overlay template is used to determine
wave height from the strip chart recording
of wavemeter output. It was assumed that
the larger waves in a recording sequence

. approximated, Hy/10, the average height of

the highest T0% of the waves in a record.
This value was reduced by 20% according to
the Longuet-Higgins (1952) formula to yield
H., average of highest 33% of waves, for

that record. (Hg = .8 H /10) Four sig-
nificant wave hejghts and periods were de-
termined and tabulated each day at six-
hour intervals.

A strong earthquake in the Pacific
basin occurring during or one hour preced-
ing a recording sequence causes full-scale
recorder deflections, making determination
of wave height and period impassible. Oc-
casionally, the chart recorder failed to
ink ar ran out of paper, causing brief gaps
in the recording. These missing sequences
from either cause were interpolated for
height and period based on adjacent records,
nearshore ship reports, and Yaquina Bay
Coast Guard visual observations. Only gaps
of 24 hours (four records) or less were
interpolated.



Data Presentation

The following diagrams show exceedance,
persistence and occurrence by year and sea-
son. Only the wave periods after 1976 are
presented here, because the wave period
before and after January 1977 was determined
by different techniques, as explained in
the data reduction section.

Table 1 shows the average monthly,
quarterly, seasonal, and yearly statistics
for both height and period. The table in-
dicates a definite change in height between
September-0ctober and March-April, thus
justifying the division of winter-summer
seasons between those months.

Figures 4, 5, and 6 are long-linear
height exceedance plots. A dashed line
indicates estimated 50-and 100-year occur-
rence intervals.

Figures 7, 8, and 9 are persistence
diagrams, which indicate the continuity of
a given or higher wave height for given
periods of time. MHinimum time is 1/4 day
(6 hours) due to the sampling period. A
1-day duration means 4 consecutive obser-
vations at the given level. For instance,
a height of 12 feet or more for 1 day oc-
curred only 2% of the total year or 5% of
the winter cbservations.

Figures 10, 11, and 12 are height
histograms showing the percentage occur-
rence distribution at 1-foot intervals. A
bias toward 6 feet is5 caused by H /10 val-
ues of both 7 and 8 feet being reéuced by
20% to give an Hg of 6 feet (nearest whole

~ foot}.

Figures 13, 14, and 15 are height and
period histograms for the second half of the
record (January 1977 - March 1981),

Figures 16, 17, and 18 are height ver-
sus period diagrams, which show distribution
of heights at various periods. The numbeyr
of occurrences at each specific height and
period are indicated with contouring to em-
phasize predominant occurrences.

Appendix A includes 3-month plots of
wave height and period versus time from
October 1971 through March 1981.

' Creech, C.

" Draper, L.
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PERCENTAGE EXCEEDANCE

Figure 4

CUMULATIVE DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT

OCTOBER 13971 - MARCH 1881
YAQUINA BAY, OREGON
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PERCENTAGE EXCEEDANCE
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Figure 5

CUMULATIVE DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT

SUMMER(APR-SEP), 1872 -~ 1880
YAQUINA BAY, OREGON
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PERCENTAGE EXCEEDANCE

Figure 6

CUMULATIVE DISTRIBUTION OF SIGNIFICANT WaAVE HEIGHT

WINTER(OCT-MAR), 1371 - 1381
YAQUINA BAY, OREGON
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PERCENT

OCCURRENCE,

Figure 10

DISTRIBUTION OF WAVE HEIGHT

OCTOBER 1971 — MARCH 1981

YAQUINA BAY, OREGON
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OCCURRENCE, PERCENT

Figure 11

DISTRIBUTION OF WAVE HEIGHT

SUMMER(APR-SEP), 1372 - 1380

YAQUINA BAY, OREGON
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OCCURRENCE, PERCENT

Figure 12

DISTRIBUTION OF WAVE HEIGHT

WINTER(OCT-MAR), 1871 — 1881

YAQUINA BAY, OREGON
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Appendix A

TIME HISTORY PLOTS
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