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PREFACE 

This report is published to provide coastal engineers and coastal 
researchers with summaries of nearshore wave measurements from 19 loca
tions along the Atlantic, gulf, and Pacific coasts . The work was carried 
out under the wave measurement program of the U.S. Army Coastal Engineer
ing Research Center (CERC). 

This report was prepared by Edward F. Thompson, Hydraulic Engineer, 
under the supervision of Dr. D. Lee Harris, Chief, Oceanography Branch. 

The success of the CERC wave measurement program has been a result 
of the efforts of many people involved with the program since 1948. The 
assistance provided by Dr. Harris in the planning and preparation of this 
report is greatly appreciated. Particular recognition is given to the 
following people who designed, built, installed, and maintained the wave 
gages and associated e lectronics : CoM. Hare, F.W. Kellum, N.F. Lang, 
E.A. Maiolatesi, WoE. Robertson, C.H . Shepherd, Jr., and L.C. Williams. 

Comments on this publication are invited. 

Approved for publication in accordance with Public Law 166, 79th 
Congress, approved 31 July 1945, as supplemented by Public Law 172, 88th 
Congress, approved 7 November 1963. 

.CJ ... 
OHN H. COUSINS 

Colonel, Corps of Engineers 
Commander and Director 
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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (Sl) 

UNITS OF MEASUREMENT 

U.S. customary units of measurement used in this report can be converted to metric (SI) 
units as follows: 

Multipl) 

inches 

square inches 

cubic inctes 

feet 

square feet 

cubic feet 

yards 

square yards 

cubic yards 

miles 

squ arc miles 

knots 

acres 

foot-pounds 

millibars 

ounces 

pounds 

ton, long 

ton, short 

degrees (angle) 

Fahrenheit degrees 

by 

25.4 

2.54 

6.452 

16.39 

30.48 

0.3048 

0.0929 

0.0283 

0.9144 

0.836 

0.7646 

1.6093 

259.0 

1.8532 

0.4047 

1.3558 

L0197 x 10-3 

28.35 

453.6 

0.4536 

1.0160 

0.9072 

0.1745 

5/9 

To obtain 

millimeters 

centimeters 

square centimeters 

cubic centimeters 

centimeters 

meters 

square meters 

cubic meters 

meters 

square meters 

cubic meters 

kilometers 

hectares 

kilometers per hour 

hectares 

newton meters 

kilograms per square centimeter 

grams 

grams 

kilograms 

metric tons 

metric tons 

radians 

Celsius degrees or Kelvins1 

1 To obtain Celsius (C) temperature readings from Fahrenheit (F) readings, use formula: C = (5/9) (F - 32). 

To obtain Kelvin (K) readings, use formula: K = (5/9) (F - 32) + 273.15. 
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WAVE CLIMATE AT SELECTED LOCATIONS ALONG U.S. COASTS 

by 
Ed»ard F. Thompson 

I. INTRODUCTION 

In support of its mission to conduct research on coastal phenomena of 
engineering importance, the Coastal Engineering Research Center (CERC) 
and its predecessor, the Beach Erosion Board (BEB) have operated wave 
gages in the nearshore environment for more than 25 years. The results 
of this effort provide the coastal researcher and the coastal engineer 
with important data on waves arriving at UaS. coasts in response to a 
variety of meteorological conditions; however, an equally important 
result is the specification of the annual and seasonal significant wave 
height and period climate at various coastal locations. 

Knowledge of the ocean wave climate is important for planning coastal 
operations, estimating coastal sediment movement,- designing coastal struc
tures, and for other applications. However, because recording and analyz
ing reliable wave climate data are expensive and time consuming, there is 
a paucity of field wave datao Thus, the primary purpose of this report 
is to present summaries of significant heights and periods from the BEB
CERC field wave-gaging program at the 19 locations shown in Figure 1. 
A secondary purpose is to provide details and a perspective on the vari
ous wave measurement, recording, and analysis systems used by BEB-CERC. 
Similar wave-gaging programs are ongoing in shallow water along the 
southern California coast (Seymour, et al., 1976) and in deep water 
along Canadian coasts (Wilson and Baird, 1972). 

Although there is presently no suitable substitute for accurate near
shore wave measurements, data obtained from the gages must be carefully 
interpreted. The waves being measured must be considered: Are the waves 
breaking or have they already broken? For surface gages, are these deep
water waves not yet affected by refraction and shoaling? These questions 
are discussed in Section II. 

Aside from the variability of the waves being measured, the ability 
of the wave recording and analysis system to translate the waves in 
nature into accurate and useful results must be evaluated. Several 
important problems in the BEB-CERC system were probably unavoidable in 
a wave recording and analysis system under development for two decades. 
Different gage types, recording schemes, and methods for analyzing wave 
records have been used. Also, many gaps exist in the recording sequences. 
Each of these factors can introduce biases in the summarized data. 

Three basic wave gages have been used in the BEB-CERC wave data 
collection program: Two staff gages (the step-resistance gage and the 
continuous-wire gage) and an underwater pressure-sensitive gage. The 
gages and the wave recording schemes used are discussed in Section III. 
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Data recording and analysis techniques are discussed in Sections IV, 
V, and VI. Section IV discusses the different methods used by CERC for 
analyzing pen and ink records; Section V discusses the recording and 
spectral analysis of CERC's digital wave records on magnetic tape. In 
~ection VI, significant wave heights and periods obtained from pen and 
1nk records are compared with results from digital records. 

The dependence of annual wave summaries on data analysis techniques 
and coastal location is described in Section VIIo 

The contents and format of the summaries of significant wave height 
and period are explained in Appendix A. Most summarized data were 
obtained with staff gages ranging from 4.6 to 13.7 meters (15 to 45 feet) 
in length and mounted on or near the seaward end of a pier. The ocean 
bottom at the gages ranged from 4 to 30 meters (13 to 100 feet) below 
mean sea level (MSL); however, none of the shore- based gages were 1n 
water deeper than 7.6 meters (25 feet). 

The summaries, including results from both digital and pen and ink 
data, are presented in Appendix A for locations on the Atlantic coast, 
the gulf coast, and the Pacific coast. 

II. NEARSHORE WAVE CHARACTERISTICS AT THE GAGES 

Waves traveling from .deep water into shallow water are modified by 
such processes as refraction, shoaling, and reflectiono When several 
wave trains with different frequencies are present, these modifications 
can be complex. In such cases, energy transfer between wave trains can 
also be important. 

Several different wave trains, each with a different wavelength and 
coming from a different, clearly defined direction, are usually visible 
in clear aerial photos of coastal waves. The photos often show short, 
choppy sea waves superimposed on several trains of long, regular swell 
waves. An example of multiple wave trains is shown in Figure 2. 

Energy spectra obtained from CERC gages support the hypothesis that 
several wave trains with different energy and frequency are common 
(Thompson, 1974; McClenan and Harris, 1975). Examples from the Atlantic, 
gulf, and Pacific coasts are shown in Figures 3, 4, and 5. These data 
also indicate that occassionally, finely tuned unimodal spectra do occur. 

Aerial photos of good quality are useful for observing wave modifica
tion and often show a remarkable change in the relative dominance of 
different frequency wave trains as the waves move into very shallow 
water nearshore. Some low-frequency wave trains which are nearly 
invisible offshore amidst higher frequency waves, have been observed 
to increase in prominence very nearshore to the point that, in the 
breaker zone the train totally dominates the shorter waves present 
(Harris, 1972a; McClenan and Harris, 1975; U.S. Army, Corps of Engineers, 
Coastal Engineering Research Center, 1975, p. 3-4). This phenomenon is 
shown in Figure 6o 
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I'ig:1re 6. Aerial photo showing superimposed trains of sea and s~vell waves south of 
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Since offshore bottom topography, coastal exposure, and local currents 
are different at every coastal location, the coastal wave climate can also 
differ. Wave height can vary considerably, particularly alongshore be
tween points on a given nearshore depth contour (Harris, 197~a; M~Clcnan 
and Harris, 1975; U.S. Army, Corps of Engineers, Coastal Eng1nccr1ng 
Research Center, 1975, pp. 2-65 to 2-77; p. 2-112). This variability is 
expected to be small for short distances along a coastal area with rela
tively uniform topography and exposure. 

Wave frequency can usually be considered unchanged as waves move into 
shallow water; aerial photos generally indicate no loss of integrity of 
waves during the refraction and shoaling processes. However, in some 
situations, a wave in shallow water can break down into several shorter 
waves (Galvin, 1972; McClenan and Harris, 1975). 

Wave frequency, as determined from a measurement point fixed in space, 
can also be ~odified by local currents. A current opposing the waves 
decreases the frequency; a following current inrTeases the frequency. 

The placement of wave gages by BEB-CERC has been limited by practical 
considerations. Since staff gages require a rigid mounting structure, 
most BEB-CERC staff gages have been located near the seaward end of ocean 
piers to gain optimum exposure to waves from different directions and to 
keep the gages seaward of the breakers for most wave conditions. However, 
most waves reaching the gages have been appreciably altered by bottom 
effects. At times, waves arriving at a gage have already negotiated an 
offshore bar seaward of the pier on which the gage is mounted; occasion
ally, high 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 
waves provide a good indication of the wave frequencies and wave heights 
approaching shore. 

III. WAVE GAGES AND RECORDERS 

1. Wave-Gage Types. 

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

Step-resistance gages are classified as spark plug, parallel or 
relay type:, and ~re_al~ similar in appearance. The spark plug ~ype was 
used only 1n the ~eg1nn1ng of th~ BEB wave-gaging program. The parallel 
type has been developed for use 1n saltwater of fairly constant salinity. 
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The relay type is designed for use 1n either saltwater, freshwater, or 
water of highly variable salinity. 

b. Continuous-Wire Gage. The continuous-wire gage now used by CERC 
is a type manufactured by the Baylor Company, Sugar Land, Texas, and 
consists of two parallel stainless-steel cables in tension, spaced about 
23 centimeters (9 inches) apart . Braces at both ends of the cables are 
firmly attached to a rigid support. Spacers are usually placed at inter
mediate points along the cables to ensure proper separation. The gage 
produces an electrical output proportional to the length of cable above 
the short circuit imposed by the sea surface. 

This rugged gage is capable of operating very well along any exposed 
ocean coast and is insensitive to biological fouling or to small varia
tions in salinity; however, it is unsatisfactory for use in freshwater, 
or brackish water. Failure of the gage is frequently caused by light
ning damage to gage circuitry. Continuous-wire gages are presently used 
at all CERC staff-gage locations where electrical conductance of the 
water is sufficiently high. 

c. Pressure-Sensitive Gage. Submerged pressure-sensitive gages are 
useful at locations with cold winters where ice would form on a staff 
gage and render it inoperable and at locations where no suitable struc
ture for gage mounting is available or where a staff gage would inter
fere with navigation. Pressure gages can be placed on the ocean floor 
1n shallow water. 

The first pressure gage used by the BEB had a bellows that changed 
in length in response to water pressure variations (Williams, 1969). 
The bellows movement was coupled to the core of a linear differential 
transformer which produced an electrical signal that was amplified and 
recorded. A new pressure-gage design was adopted in 1964 which used 
strain gages rather than a bellows (Peacock, 1974). 

A pressure-gage record is always damped in comparison to a staff
gage record, because the pressure pulse due to a surface wave is atten
uated with increasing depth of measurement. For intermediate and low
frequency waves, the pressure record can usually be compensated for 
gage submergence with frequency-dependent compensation factors (Esteva 
and Harris, 1970); for high-frequency waves with wavelengths shorter 
than twice the water depth, the pressure record is often attenuated 
beyond recovery. 

Local currents can affect apparent wave frequencies. A wave in a 
current with a component of velocity in the direction of wave travel 
passes a fixed gage more rapidly than a wave of equivalent length out
side the current. Thus, the apparent frequency of the wave in the gage 
record is inappropriately high for the wavelength. The frequency
dependent compensation factor applied to such a record and the resultant 
wave height estimate would be too high. Similarly, for a wave in a 
current with a component of velocity opposing the wave motion, the wave 
height estimate would be expected to be too low. 
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Pressure gages are susceptible to biological fouling; however, with 
routine maintenance, fouling has not been a major problem with gages now 
used by CERC o 

2. Comparison of Gage Typeso 

Since the three types of wave gages do not respond identically to a 
given sea state, each may be associated with a small individual bias. 
To evaluate the relative responses, a continuous-wire gage, a step
resistance gage, and two pressure gages (2o6 and 4o 3 meters below. MSL), 
were mounted 3.7 meters (12 feet) apart on the end of Steel Pier 1n 
Atlantic City, New Jersey (Esteva and Harris, 1970). Wave data were 
recorded as 20-minute digital records on magnetic tape, and 12 records 
per day for 1 week were analyzed. The standard deviation of each digital 
record, referred to as the root-mean-square (RMS) elevation, was computed 
as an estimate of wave height. RMS elevations for pressure gages were 
compensated according to linear wave theory to conform to surface measure
ments. ~1S elevations from the pressure- and step-resistance gages were 
plotted as a function of RMS elevation from the continuous-wire gage 
(Fig. 7). Data from both pressure gages compared favorably with data 
from the wire gage. However, most data from the step gage were higher 
than data from the wire gage. Significant height estimates (four times 
the RMS elevation) obtained from a step-gage record appeared to be about 
1 foot higher for low and moderate wave conditions and about 20 percent 
higher for high-wave conditions (Fig. 7). 

One reason why the step-resistance gage is biased toward higher wave 
readings is that waves striking the gage tend to run up the inside of 
the H-beam which supports the gage (Fig. 8; see also Fig. 12 in Williams, 
1969). During long-term unattended field use, thick biological growth 
on the gage can slow gage response to wave troughs, and severe growth 
can continue to short out the gage at a particular elevation even when 
the sea surface drops momentarily below that elevation. 

3. Wave Recorders. 

a.. Recorder Types. Data from two types of wave recorders have been 
used for this study. The earlier BEB main recorder type was the pen and 
ink strip-chart recorder; sample records are shown in Figures 9 and 10. 
The pen motion is controlled by a voltage signal which increases and 
decreases in response to momentary changes in sea surface elevation at 
the gage. The pen and ink recorder was activated by timer-driven 
switches at regular intervals. 

A digital magnetic tape recording scheme has been implemented at 
CERC within the last 10 years. In this recording scl1eme, the voltage 
signal from the gage is converted to a frequency-modulated signal _ 
transmitted to the CERC labora~ory via telephone line, reconverted to 
a voltage signal, converted to a digital signal, and finally recorded 
in a binary-coded decimal format on 0.5-inch magnetic tape at the rate 
of four data points per second. The recorder operates continuously, 
switching automatically to a new gage or group of gages every 20 minutes. 
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from pressure- and step-resistance gage recorcts with those 
from continuous-wire gage records (Esteva and Harris, 1970). 
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Figure 8 . Oblique photo of step-resistance gage near Chesapeake Beach, 
Maryland. 
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b. Changes in Recording Procedure o For most of the recorded data, 
the pen and ink strip-chart recorder ran for 7 minutes each time it was 
activated (at 4-hour intervals before August 1971 and 6-hour intervals 
after that date). After April 1975, the standard record length was 
decreased to 4 minutes. Records taken before January 1970 were on 
curvilinear paper; records from 1970 to the present are on rectilinear 
paper (Fig. 9). 

Before 1966, all recorders were located at the gage sites and were 
tended by local people under contract to mail the completed rolls of 
chart paper to BEB-CERC, to install fresh rolls of chart paper when 
necessary, and to report any malfunction of the equipment. After 1966, 
the signals from some gages were sent instantaneously over telephone 
lines to the CERC laboratory. Since November 1968, the signals from 
most gages have been routinely sent over telephone lines, converted to 
digital form, and recorded on magnetic tape. 

Digital signals from four gages were recorded simultaneously after 
March 1971. This procedure is accomplished with an electronic multi
plexer which successively samples each of the four gage signals every 
1/16 second, so that a data point from any particular gage signal is 
obtained every 1/4 second. 

One 20-minute digital record per hour was obtained for each gage 
signal before February 1973, accommodating 12 gage signals by the 
recording sequence. However, since that date more than 12 gage signals 
have been received and the recording sequence modified to provide one 
20-minute record every 2 hours for each gage signal. 

Although digital records for each gage recorded are available every 
1 or 2 hours, only four digital records per day are routinely analyzed. 
Pen and ink records taken during time periods covered by digital records 
are not routinely analyzed, but are used mainly for quality control and 
for special tests. The pen and ink records also provide a backup when 
the digital recorder is inoperative. If known in advance that pen and 
ink records will be analyzed, records longer than 4 minutes can be 
obtained. 

4. Gage and Recorder Problems. 

Maintaining an operating wave gage in coastal waters is difficult. 
To minimize problems, BEB-CERC generally performed routine maintenance 
twice a year on both step-resistance and pressure gages which consisted 
of a thorough cleaning and recalibration of the gage and often cleaning 
and repainting of the H-beam or other supporting structures. Routine 
maintenance of continuous-wire gages has not been necessary. 

In spite of regular maintenance and improvements in wave-gaging 
systems, interruptions in the recording sequence have been caused by 
storm waves, lightning, fire, electricity cutoffs, biological organisms, 
vandals, and errant boats striking the gage. 
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Some of the common problems which result in missing records with the 
onsi te pen and ink recorders are: (a) Sticking of the recorder pen in 
one position or running out of ink, (b) failure to promptly re~lace the 
chart paper rolls, (c) failure to date the records, and (d) mailed records 
never reaching CERC. 

A major problem with the digital magnetic tape recorder is electronic 
noise in the datao Noise is fairly common on telephone lines, and 
although analysis procedures can cope with some types of nois~, it.is. 
still a problem. Minor, less frequent problems are tape-reading diffi
culties, power failures, and recorder malfunctions. 

IV. ANALYSIS OF PEN AND INK WAVE RECORDS 

1. Introduction. 

Despite the many problems associated with efforts to measure ocean 
waves, CERC has accumulated a large volume of pen and ink records. 
Unless the sea is very calm, these records usually indicate waves with 
a variety of heights and periods and often show a complex interaction 
between several distinct wave trains with different heights and periods. 
Examples of recorded waves are shown in Figure 9. 

For practical use, the information in the pen and ink records is 
usually reduced to a few concise parameters which define a sea state and 
can be used to form statistical summaries of sea states. These simpli
fied data can be used more readily than the original pen and ink records 
for the solution of most coastal problems. 

Each wave record is usually characterized by a wave height parameter 
and a wave period parameter. The most commonly used characteristic wave 
height has been the "significant" height. Significant height was origi
nally proposed by Sverdrup and Munk (1948), who recommended that the 
wave height estimate be based on the higher waves in the recordo They 
proposed the average height of the one-third highest waves in the record 
as a reasonable estimate of wave height. The concept of a significant 
\vave height has proved useful in coastal and ocean engineering, and 
numerous methods have been developed for estimating significant height. 

A single measure of wave period has not been as clearly defined. 
Most pen and ink record analysis methods give no more than a rough 
averaging of periods.of the higher waves; this estimate is usually 
referred to as the "significant" period. 

BEB-CERC has used several different methods to estimate significant 
wave height and period from pen and ink records; these methods are dis
cussed below. 

2. Analysis Methods for Pen and Ink Wave Records. , 

a. First BEB Method. This first method of pen and ink wave record 
analysis (started by BEB in 1948) used an average wave period (signifi
cant period), measured crest-to-crest, determined from sequences of high, 
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well-defined waves in the record. The record'length was usually 7 
minutes, and was divided by the significant period to obtain an estimate 
of the total number of waves in the record. The heights, measured from 
crest to preceding trough, of the highest one-third waves were then 
measured and averaged to give a significant wave height for the record. 

b. Second BEB Method. The second BEB method for pen and ink record 
analysis, adopted in 1953 or 1954, was quicker than the first method. 
This procedure required the person performing the analysis to select a 
1-minute sample from the record which contained the highest and most 
uniform waves. Then, a wave-period template was used to estimate a 
significant period for the high, uniform waves. According to the sig
nificant period, the height of the first, second, or third highest wave 
in the 1-minute sample was measured and used as an estimate of the sig
nificant wave height. 

c. CERC Method. In January 1965, a third pen and ink record analysis 
was adopted at CERC. This method used the full 7-minute wave record, was 
fairly fast, ann was more discriminating than the second BEB method. A 
wave-period template was used to estimate the period of the higher and 
more uniform waves in the record. The length of the record divided by 
the significant period, gave an estimate of the total number of waves in 
the record. Assuming that the Rayleigh distribution applied for heights 
of individual waves in a record (see U.S. Army, Corps of Engineers, 
Coastal Engineering Research Center, 1975, pp. 3-5 to 3- 11), the rank, n, 
of the wave which would theoretically have a height equal to the signifi
cant height, was determined. The height of the nth. highest wave in the 
record was measured and LSed as the estimate of significant height. Step
by- step instructions for this analysis method are given in Appendix B. 

This third analysis method is now used at CERC when significant wave 
heights and periods must be estimated from pen and ink records. However, 
the procedure is no longer carried out routinelyo 

3. Comparison of Pen and Ink Record Analysis Methods. 

Methods used by BEB-CERC for analyzing pen and ink wave records often 
give different results when applied to the same wave records. These 
methods, particularly the second BEB method which required selection of 
a 1-minute sample, are also fairly subjective; the results are dependent 
upon the individual analyzing the record. The CERC method is more objec-
tive, and is considered to give more reliable results. 

Since results of all three pen and ink record analysis methods are 
included in this study, some of the old BEB pen and ink records were 
reanalyzed using the CERC method. Linear regression equations were 
computed, relating results from the CERC method to the old analyses; 
significant height estimates derived were found to average ~bo~t.20 
percent lower than height estimates from the BEB method. S1gn1~1~ant 
period estimates were reasonably comparable to each other. Add1t1onal 
details of this study are in Appendix A. 
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Harris (1970) compared the CERC method with other accepted methods 
for estimating significant wave height and period from pen and ink 
records and found correlations above 0.9 with wave height estimates 
from a method based on the highest crest and the lowest trough, as 
recommended by Tucker (1961). Harris also found high correlations 
between height estimates from the CERC method and the average height 
of the one-third highest waves in the record. 

Methods of estimating wave period from pen and ink records considered 
by Harris (1970) were the CERC method, the average period between upward 
zero crossings, the average period between all waves, and the average 
period of the one-third highest waves. Correlations between estimates 
from the CERC method and the other methods were below 0.25 except for 
estimates from the zero-crossing method which gave correlations of 
0. 39 to 0. 55. 

V. ANALYSIS OF DIGITAL WAVE RECORDS 

Techniques for recording and analyzing digital wave data in the 
last 15 years have improved considerably, and digital data are now 
attractiv~ for several reasons. Digital data permit direct computer 
analysis, providing objective, repeatable estimates of significant 
height and period, and facilitate computation of wave variance or energy 
spectra which provide more information about the wave field. Spectra 
are also useful for solving some engineering problems. 

CERC has been recording digital wave data since 1966; data from each 
gage are recorded at the rate of four points per second for a duration 
of 20 minutes every 1 or 2 hours. The standard CERC computer analysis 
uses 4,096 da~a points or 17 minutes and 4 seconds of data for each gage 
record processed; one record is processed every 6 hours for each gage. 
The standard analysis has been applied to most of the available accept
able digital data. 

The first step in the CERC computer analysis program is to edit the 
digital record selected for analysis. Editing routines check for non
numerlc characters or anomalous spikes and jumps in the record, and 
usually interpolate across a few bad or highly questionable data points; 
however, if the data contain more than five consecutive bad points or if 
more than 2.5 percent of the data points are bad, the routines reject 
the record as unsuitable for analysis. 

If the record is accepted, the distribution function for the accepted 
data points and its first five moments are computed. The second and 
third moments are checked for a reasonable comparison against criteria 
supplied in the program. 

After the credibility of a record has been verified, the program 
applies a data window to the data points of the form: 

y (t) 
2 

( 1 - cos 
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where y(t) IS the data point at time, t, and T IS the record length. 
Application of a data window results in greater resolution for the fre
quency spectrum of the record. This procedure decreases the variance of 
the da~a poin~s, and the variance or energy of the original data points, 
y(t), IS retained for estimating significant wave height. The use of 
data windows is discussed by Bingham, Godfrey, and Tukey (1967), Briscoe 
(1972), and Harris (1974). 

After application of the data window, the program computes the vari
ance spectrum, often called the energy spectrum because the potential 
energy in the wave record is proportional to the variance of the record. 
This computation involves assigning a part of the energy to each of 
1,024 different frequencies. The spectrum is computed by a method based 
on the finite Fourier transform technique (Bingham, Godfrey, and Tukey, 
1967; Tukey, 1967). To gain statistical stability and to reduce extra
neous detail, the energy assigned to several successive frequencies in 
the computed spectrum is combined to give an array of energy estimates 
for a series of frequency bands of equal width (usually 0.0107 hertz). 

In the standard CERC procedure, spectra are then normalized by divid
ing the energy assigned to each band by the total spectal energy over a 
specified range of frequencies. The range of frequencies which the total 
energy represents is referred to as the normalization interval. The 
normalization interval for surface wave records is usually 0.033 to 1.0 · 
hertz for staff gages, which corresponds to wave periods of 1 to 30 
seconds. Normalized spectra facilitate investigation of spectral shapes; 
examples computed at CERC are shown in Figures 3, 4, and 5. 

The spectral analysis of data from submerged pressure-sensitive gages 
requires some additional calculationso The pressure gage senses a signal 
which is attenuated by the water over the gage. The amount of attenua
tion increases with the frequency of the surface waves and the depth of 
submersion. To compensate the spectrum of a pressure-gage record for 
attenuation, the variance assigned to each spectral band is multiplied 
by a factor (greater than or equal to one) derived from linear wave 
theory. The compensated spectrum is then renormalized. 

Compensated pressure spectra are generally based on a more restric
tive normalization interval, with a lower high-frequency cutoff than 
spectra derived from staff gage records. The selection of a high
frequency cutoff for compensated pressure spectra becomes increasingly 
difficult and critical as water depth over the gage increases. 

The standard CERC spectral analysis program is occasionally modified 
for special applications; e.g., successive data poi~ts ~btained in lab
oratory experiments may be separated by a smaller time Interval than 
the standard 0.25-second interval used for field data. A longer time 
interval between data points and a longer duration of the record are 
required for harbor resonance studieso 
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The standard analysis program has also been applied to data not 
acquired in the standard format. In these cases, the program controls 
are usually chosen to make the analyses as comparable as poss ib 1~ to ~he 
standard analyses. Nonstandard analyses have not been included 1n tins 
study. 

Complete spectra are difficult to interpret for many engineer~ng 
applications; significant wave height and period provide a convcn1ent 
and readily used indicator of wave conditions, and for compiljng sta
tistical summaries of sea states, are easier to handle than complete, 
but complex descriptions of wave conditions. 

Significant wave height for a digital wave record is approximately 
equal to four times the standard deviation of the record (U.S. Army, 
Corps of Engineers, Coastal Engineering Research Center, 1975, p. 3-12). 
For pressure records, this estimate of significant height must be suit
ably compensated to represent surface wave conditionso The magnitude 
of the compensated significant height is quite sensitive to the high
frequency cutoff applied to the spectra, especially for data from 
relatively deep gages or from locations with considerable high-frequency 
wave energy. 

At CERC and other organizations, the dominant wave period for a 
digital record is defined as the period associated with the frequency 
at the middle of the spectral band with maximum energy. Since the 
spectral bands are of equal frequency width, the analysis provides 
uniform resolution in frequency. Ilmvever, wave period is the reciprocal 
of frequency, and the resolution in period is not uniform. If the data 
are summarized for equal resolution in period, the energy assigned to a 
greater number of individual frequencies must be combined for short 
periods than for long periods. 

Only a discrete set of period values are possible with the standard 
digital analysis. When the data are summarized in equal width period 
intervals, a given period interval may be distorted by one more or less 
period value than is representative for the interval. This effect is 
important only for adjacent intervals encompassing few discrete period 
values or frequency bands; e.g., Table 1 shows that the 13- to 14-second 
interval contains no period values, and that the 8- to 9-second interval 
contains two period values while both the 7- to 8- and the 9- to 10-second 
intervals contain only one. Thus, a false concentration of period values 
could be expected in the 8- to 9-second interval . 

• 

When two wave trains occur, the present system of defining the sig
nificant wave period emphasizes the longer period waves. In using uni
form period increments, the shorter period would be favored. The present 
system was adopted because of: (a) Directness, (b) an accurate knowledge 
of wave frequency is more important than an accurate knowledge of wave 
period in many practical problems, and (c) longer waves are more impor
tant than shorter waves of similar height in many applications. Complete 
information about all wave trains can be obtained only from the full 
spectrum. 
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Table 1o Wave period resolution of the CERC procedure 
for analyzing digital wave records • 

Wave period interval Number of frequency bands 
(s) . 

interval 1n 
1 to 2 47 
2 to 3 15 
3 to 4 8 
4 to 5 4 
5 to 6 4 
6 to 7 2 
7 to 8 1 
8 to 9 2 
9 to 10 1 

10 to 11 1 
11 to 12 0 
12 to 13 1 
13 to 14 0 
14 to 15 1 
15 to 16 0 
16 to 17 1 
17 to 18 0 
18 to 19 0 
19 to 20 0 
20 to 21 1 

Another consideration in interpreting wave period for the band with 
maximum energy in the spectrum arises from peculiarities of the wind
wave generation process (Barnett, 1972; Hasselmann, et al., 1973). 
Nonlinear transfer of wave energy between different frequencies during 
wave generation causes a net gain of energy in the low-frequency part 
of the spectrum. The energy transfer process also focuses most of the 
energy into an increasingly narrow band of frequencies. 

Waves traveling away from a generation area tend to segregate accord
lng to frequency as low-frequency waves move faster than high-frequency 
waves. The low-frequency waves also attenuate more slowly than the high
frequency waves. 

Thus, wave conditions can arise where a train of low-frequency waves 
provides the maximum energy in any single spectral band; a train of 
higher frequency waves contains more total energy but the energy is 
spread over several frequency bands. In such conditions, the standard 
analysis would report the period of the low-frequency waves. 

VI. COMPARISON OF RESULTS FROM SIMULTANEOUS 
< 

DIGITAL AND PEN AND INK RECORDS 

1. Introduction. 

BEB-CERC accumulated a large volume of significant wave heights and 
periods obtained from pen and ink records. CERC is now in the process 
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of accumulating and analyzing a considerable number of digital wave 
records. Both of these data files represent a large investment of 
money and effort, and provide valuable documentation of waves at many 
U.S. coastal locations. 

In using significant heights and periods from both pen and ink and 
digital records in this study, the derivation is sometimes ignored; 
however, this approach can be misleading. Pen and ink record analyses 
can depend on the method used to obtain them. With data recorded and 
analyzed by two totally different procedures, discrepancies in the 
analyses are even more likely. 

Engineers are more familiar with pen and ink records because these 
records have been available longer than digital records. Does the 
engineer need to make special allowances when using heights and periods 
derived from digital records? This question is best answered by the 
following specific questions: 

(1) How do individual significant height and period estimates from 
pen and ink records compare with those from digital records taken at 
about the same time? 

(2) How do statistics such as mean and standard deviation of the 
distribution functions compare? 

(3) How do the distribution functions compare? 

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

2. Description of Data Sample. 

To investigate the compatibility of significant wave heights and 
periods from digital and pen and ink records, an 8-rnonth sample of both 
types of data, taken between September 1971 and April 1972, has been 
analyzed. The digital data (discussed in Section V) were 1,024-second 
records taken four times daily from gages at six Atlantic coast and two 
gulf coast locations; 7-minute pen and ink records were also taken four 
times daily from the same locations, each record beginning within 30 
minutes of a digital record. Pen and ink records were then analyzed by 
the CERC method (Section IV, 2). 

3. Comparison of Results. 

a. Individual Estimates. 

(1) Significant Height. Significant height estimates from digi
tal and pen and ink records taken at an Atlantic coast gage location 
(Savannah Light Tower, Georgia) are compared in Table 2. The table is 
a joint distribution of the ratio of pen and ink height estimate to 
digital height estimate as a function of digital height estimate. 
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Table 2. Comparison of significant wave height estimates from digital and pen and ink records, 
Savannah Light Tower, Georgia, September 1971 to April 1972 1. 

H(PI) 2 H(Digital) in feet 
H(Digital) 3 

0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 

0.0 to 0.1 
0.1 to 0.2 
0.2 to 0.3 
0.3 to 0.4 
0.4 to 0.5 I' 
0.5 to 0.6 3 1 1 
0.6 to 0.7 4 7 3 3 
0.7 to 0.8 3 5 2 2 1 1 
0.8 to 0.9 18 60 19 8 4 3 1 
0.9 to 1.0 8 36 41 21 7 4 
1.0 to 1.1 1 54 39 31 12 4 1 
1.1 to 1.2 3 18 19 11 4 1 
1.2 to 1.3 14 5 7 
1.3 to 1.4 3 3 1 
1.4 to 1.5 1 

Total8 44 199 130 83 28 13 2 
Cumulative totailO 49"9 455 256 126 43 15 2 
Averagell 0.873 0. 977 0.996 1.014 1.000 0.958 0.950 
Percent in 
1.0 ± 0.1 12 20 45 62 63 68 62 so 

1Estimates taken within 30 minutes of each other; total of 499 observations. 
2H(PI) = Significant height in feet from pen and ink records by the CERC method (see App. B}. 
3H(Digital) = Four times the standard deviation of the digital record. 
4Total number of cases in specified height ratio intervals. 

Total4 Cumulative 

total 5 

1 499 
5 498 

17 493 
14 476 

113 462 
117 349 
142 232 
56 90 
26 34 

7 8 
1 1 

0.980 

5213 

Scumulative total of the total number of cases in specified height ratio intervals. 
6Average digital height estimate for ali cases in specified height ratio intervals; irA1r~~es if certain height 

ratios tend to associate with high or low wave conditions. 
7Number of times the height estimate ratio and the digital height estimate falls within the specified intervals. 
8Total number of cases in specified digital estimate intervals. 
9Average digital height estimate for all 499 observations . 

lOcumulative total of the total number of cases in specified digital estimate intervals. 
llAverage height ratio for all cases in specified digital height intervals; indicates if certain wave height levels 

tend to associate with high or low wave height ratios. 
12Percentage of cases in each digital height interval in which height estimates were within 10 percent of each other . 
13Percentage of all 499 observations with height ratios between 0.9 and 1.1. 

Row 

average6 

1.50 
2.10 
2. 79 
3.21 
2.91 
3.46 
3. 61 
3.46 
3.23 
2.21 
2.50 

3.30~ 



Over half of the pen and ink estimates in Table 2 arc with in ~ 10 
percent of the corresponding digital estimates; however, a few he1ght 
ratios are substantially different from unity. Seven of the pen and 
ink estimates differ from the digital estimates by more than ±40. percen~ · 
The table shows a decrease in percentage variability of_pen a~d 1nk estl
mates for higher wave conditions, indicating that the d1spers1on between 
estimates may be absolute rather than wave height dependent· 

Table 2 shows no consistent tendency for pen and ink height esti
mates to fall above or below digital estimates; the average pen and ink 
height estimate was 98 percent of the average digital height estimate. 
This difference in averages amounts to only 0.05 foot. 

Comparisons of height estimates from seven other gage locations lead 
to the following similar conclusions: (a) About half of the digital and 
pen and ink estimates agree within ± 10 percent, (b) 4 out of 100 es ti
mates can differ by +40 percent or more, and (c) percentage variability 
of estimates decreases with increasing wave height. 

Correlations between estimates in the full 8-month data sample 
(Table 3) also indicate that, in general, individual significant height 
estimates compare favorably (between 0. 9 3 and 0. 96 for every location) . 
Correlations between digital and pen and ink height estimates obtained 
by Harris (1970), using the same methods for two 1-month data samples 
from Atlantic City, New Jersey, also fall within this range. 

For high wave conditions at some locations, the pen and ink height 
estim.ates tend to be relatively high; e. g., Wrightsville Beach, North 
Carolina (Table 4). This tendency derives from the nonlinear wave 
shapes characteristic of high, long waves in shallow water (sec Fig. 10). 
In the analysis of the pen and ink record in Figure 10, individual wave 
heights were measured as the difference between crest and preceding 
trough elevations. The wave height estimate from the corresponding 
digital record is based on the total potential energy in the record. 
For a record with sharp crests and flat troughs, the energy in each 
wave is considerably less than that in a sinusoidal wave of the same 
height (Fig. 11). The pen and ink height estimate is over 2 feet 
higher than the digital estimate for the record shown in Figure 10. 

Pen and ink height estimates are based on 7-minute records; digital 
estimates are based on records nearly 2.5 times as long. Since high 
waves sometimes occur in groups (Rye, 1974), height estimates from the 
shorter 7-minute records can be unreprese~~atively high or low due to 
poor statistical sampling. 

Althou~ height estimates derived from pen and ink records of high, 
long waves 1n shallow water tend to be excessive, the reverse would be 
true for purely sinusoidal waves of uniform height. Ideally, this pen 
and_ink height estimate ~ould be the height of the waves. The digital 
est1mate would be four t1mes the standard deviation or 1.414 times the 
individual wave height. Thus, the pen and ink estimate would be 30 
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Table 3. Correlation between significant wave estimates 
from digital and pen and ink records taken during 
September 1971 to April 1972.1 

Height estimates Period estimates 
Location No . Correlation No. Correlation 

between between 
estimates estimates 

Chesapeake Bay-
Bridge Tunnel, Va . 738 0.96 627 0 . 47 

Nags Head, N. C. 649 0.96 694 0 . 73 

Wrightsville 
Beach, N. C. 764 0.96 755 0.68 

Holden, N. C. 698 0.93 675 0.73 

Savannah Light, Ga. 499 0.94 499 0.61 

Daytona Beach , Fla. 2 714 0.96 705 0 . 71 

Naples, Fla. 297 0 . 94 203 0 . 75 

Des tin, Fla. 624 0.96 544 0 . 79 

l Digital and pen and ink records were taken within 30 
minutes of each other . 

2Digital est i mates were not compensated for hydrodynamic 
attenuation due to submergence of the gage (7 feet 
below ~1SL). 
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Table 4. Comparison of significant wave height estimate from digital and pen and ink records 
at Wrightsville Beach, North Carolina, September 1971 to April 1972 1• 

H(PI) 2 H(Digital) in feet Total4 Cumulative 
H(Digital) 3 

0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 

0.0 to 0.1 4 17 
. 

0.1 to 0.2 
0.2 to 0.3 
0.3 to 0.4 2 
0.4 to 0.5 1 1 
0.5 to 0.6 9 2 
0.6 to 0.7 8 8 
0.7 to 0.8 1 12 11 2 
0.8 to 0.9 6 30 33 7 1 
0.9 to 1.0 52 59 39 6 1 1 . 
1.0 to 1.1 1 41 127 44 30 5 1 1 
1.1 to 1.2 13 60 41 22 9 2 
1.2 to 1.3 11 21 12 5 1 1 
1.3 to 1.4 4 1 2 2 1 1 1 

~ 

1.4 to 1.5 2 
1.5 to 1.6 1 

Total 8 12 182 327 148 66 17 3 3 1 1 
Cumulative totallO 760 748 566 239 91 25 8 5 2 1 
Averagell 0.592 0.943 1. 017 1.061 1. 095 1. 126 1.117 1.117 1. 250 1. 350 
Percent in 
1.0 ± 0.1 12 8 51 57 56 55 35 67 33 0 0 

lTaken within 30 minutes of each other; total of 760 observations. 
2H(PI ) = Significant height in feet derived from pen and ink records by the CERC method (App. B). 
3H(Dig~ tal) = Four times the standard deviation of the digital record. 
4Total number of cases in specified height ratio intervals. 

totals 

5 760 

2 755 
2 753 

11 751 
16 740 
26 724 
77 698 

158 621 
250 463 
147 213 
51 66 
12 15 
2 3 
1 1 

1.012 

5413 

5cumulative total of the total number of cases in specified height ratio intervals. 
6Average digital height estimate for all cases in specified height ratio intervals; indicates if certain height 

ratios tend to associate with high or low wave conditions. 
7Number of times the height estimate ratio and the digital height estimate falls within the specified intervals. 
8Total number of cases in specified digital estimate intervals. 
9Average digital height estimate for all 760 observations. 

lOcumulative total of the total number of cases in specified digital estimate intervals. 
llAverage height ratio for all cases in specified digital height intervals ; indicates if certain wave height levels 

tend to associate with high or low wave height ratios. 
12Percentage of cases in each digital height interval in which height estimates were within 10 percent of each other. 
13Percentage of all 760 observations with height ratios between 0.9 and 1.1. 

b 
average6 

0.70 

2.50 
2.00 
1.68 
2.00 
2.04 
2.07 
2.54 
2.84 
3.24 
2.89 
3.83 
2.50 
3.50 

2. 729 
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percent less than the digital estimate for a purely sinu:oidal w~ve. 
In practice, when wave conditions indicate relatively uniform heights 
and approximately sinusoidal waveforms, the digital height estimate may 
be higher than the pen and ink estimate (Fig. 12). 

When wave conditions are nearly calm, the recorded wave heights fall 
within a very small height range. TI1e waves have a nearly uniform height 
and their shape is often more nearly sinusoidal than the shape of hi?h 
waves in shallow water (Fig. 10). Therefore, for very low wave condi
tions, the pen and ink height estimate tends to be lower than the digi
tal estimate (see Tables 2 and 4). 

Both the digital and the pen and ink record analysis methods have 
peculiarities in dealing with records of low wave conditions. The digi
tal analysis is designed to reject spectral calculations when the signi
ficant height estimate is less than 0.4 foot. The convention for pen 
and ink record analysis is to report "calm +" if waves are between 0. 5 
and 1 foot high, and for summarization to assign a significant height 
estimate of 0.7 foot. If waves are less than 0.5 foot high, the pen 
and ink analysis reports "calm" which is counted as a significant height 
estimate of 0. These peculiarities are generally unimportant except for 
records from a few locations where calms are relatively common. 

(2) Wave Period. Wave period estimates from digital and pen 
and ink records taken at Savannah Light Tower, Georgia, are compared In 
Table 5. The table gives the joint distribution of digital period 
estimate versus pen and ink period estimate; the dashline indicates 
the points at which digital and pen and ink estimates agree. 

' Most period estimates are within 1 second of each other, which is 
reasonable agreement considering the approximate method of determining 
wave period from pen and ink records. In some records, the period 
estimates differ considerably. The general agreement and the occasional 
large differences between estimates in Table 5 are typical of the records 
from seven other gage locations. 

Correlations between individual period estimates for the full 8-month 
data sample are lower than those for heights (Table 3). Except for the 
gage in Chesapeake Bay, correlations range between 0.61 and 0.79. Com
parable correlations were found by Harris (1970) for two 1-month data 
samples from the Atlantic City gage. 

In several records, the period estimates were quite different. A 
pen and ink record where the period estimates differ by 10 seconds is 
shown in Figure 13. Each period in the figure appears to be associated 
with a different wave train. In this situation the trains have com
parable wave heights, and a technician looking at the pen and ink record 
usually reports the period of the shorter waves. The short length of 
pen and ink records also limits a technician from identifying a long
period pattern in the waves when both short-period energy and long
period energy are present. 

40 



Data Type 
Significant Wave 

Height (ft) Period ( s) 

Pen and Ink 3.5 6.0 

Digital 3.8 9.7 
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Figure 12 o Example of wave record from Savannah Light Tower, Georgia, at 0720 hours , 29 Hay 1972. 



Table 5. Comparison of wave period estimates from digital and pen and ink records, Savannah Light Tower, Georgia, September 1971 to April 19721. 

T(Digital) 2 T(PI) 3 in second~ 
in seconds 1 to 2 I 2 to 3 13 to ~ I ~ to 5 1 5 to 6 16 to 7 I 7 to 8 I 8 to 9l 

0 to 1 . 
1 to 2 17 1 
2 to 3 ~---

- 3 1 1 1 -
3 to 4 -16-r-- 16 5 2 3 
4 to 5 1 -33- 38 7 3 1 -s to 6 1 4 -30- - 49 9 4 
6 to 7 7 -35· r-- 16 7 
7 to 8 -s 11- -- 9 
8 to 9 3 6 1 s 20 27· 
9 to 10 2 2 1 3 2 7 

10 to 11 1 2 2 3 1 3 
11 to 12 
12 to 13 4 4 1 1 
13 to 14 
14 to 15 1 2 1 
15 to 16 
16 to 17 1 

Total 8 J 28 62 92 111 67 63 

Cumulative totallO 499 496 4611 406 31~ 203 136 
Averagell 4.83 4.96 5.02 I 5.66 6.47 7.46 7.82 

1Taken within 30 minutes of each other; total of 499 observations. 
2r(Digital) = Period corresponding to frequency of highes t peak in energy spectrum. 
lr(PI) : Significant period derived from pen and ink records by the CERC method. 
'+rota! number of cases in specified dig1tal estimate intervals. 

9 to 101 10 to 11 I 

1 
2 
2 1 
1 3 
2 

~- 14 --6- - 3 
4 --10-
2 s 

1 

34 23 

73 39 
8. 47 10.24 

Scumulative total of the total number of cases in spec1fied digital estimate intervals. 
6Average pen and ink period estimate for all cases 1n s pecified digital estimate intervals. 
7Number of times the digital and pen and ink per1od estimates fall within the specified intervals. 
8Total nllmber of cases in specified pen and ink estimate intervals. 
9Average pen and ink estimate for all 499 observations. 

tacumulative total of the total number of cases in specified pen and ink estimate intervals. 
llAverage digital period estimate for all cases in specified pen and ink estimate intervals. 

Total'+ Cumulative Row 

11 to 12 I 12 to 13 total 5 average6 

2 499 4. 00 
6 497 4.50 

43 491 4.78 
85 448 5.37 

100 363 6.S6 
69 263 7.05 
27 194 7.80 
76 167 7.74 
26 91 7.85 

--- 4 - 2 32 65 8. 97 

3 3 23 33 9.02 

2 7 10 8.36 

1 1 3 3 10. so 
8 8 6. 839 

16 8 

12.00 13.00 6.85 
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Figure 13. Example of wave record from Savannah Light Tower, Georgia, at 0042 hours, 
22 September 1971. 
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Another pen and ink record (Fig. 14) shows a wave period estimate . 
of 6 seconds and a corresponding digital estimate of 4o5 seconds. Aga1n, 
the presence of several wave trains appears to be responsible for the 
discrepancy. 

TI1erefore, much of the scatter 1n Table 5 can be attributed to the 
presence of multiple wave trains. 

b. Means and Standard Deviations. 

(1) Significant Height. Significant height estimates for the 
full data sample from eight locations are summarized in Table 6o Except 
for estimates from Chesapeake Bay Bridge-Tunnel, Virginia, and Naples, 
Florida, mean digital and pen and ink estimates of significant height 
agree within 10 percent. For four of the seven locations, the mean 
estimates agree within 4 percent or about 0.1 foot. 

Pen and ink height estimates are larger than digital estimates for 
data from Nags Head and Wrightsville Beach, North Carolina (Table 6). 
Except for Savannah Light, Georgia, in significantly deeper water, these 
locations also have the highest mean wave conditions. Thus, the ten
dency for higher pen and ink estimates is believed due to the nonlinear 
wave shapes often exhibited by high waves in shallow water as dis cussed 
earlier in Section VI, 3,a. 

Mean pen and ink height estimates from Chesapeake Bay Bridge-Tunnel 
and Naples are lower than mean digital estimates (Table 6). The differ
ences are related primarily to the frequent occurrence of relatively 
calm wave conditions at both locations. For individual pen and ink 
height estimates which are less than 1 foot, the estimate is usually 
less than the digital estimate as discussed earlier in Section IV, 3,a. 
The effect is seen on mean significant height at a location with fre
quent very low wave conditions. Holden Beach, North Carolina, and 
Destin, Florida, also have low mean heights, but seldom experience 
calm conditions. 

The engineer is often interested in monthly or seasonal wave condi
tions at a location. Since the relationship between monthly mean digital 
and pen and ink height estimates is more variable than mean estimates 
based on a data sample of several months, the maximum observed difference 
in monthly mean height estimates for each location is included in Table 6. 
Most of the maximum differences are less than 20 percent. 

Another useful statistic of the distribution function is the stan
dard deviation of significant heights. It is the most important param
eter in a simple exponential model of the cumulative distribution 
function (Thompson and Harris 1972; Harris 1972b; U.S. Army, Corps of 
Engineers, Coastal Engineering Research Center, 1975, p. 4-35). 

The standard deviation of digital significant height estimates and 
the percentage difference between standard deviations of the digital 
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Data Type 
Significant Waye 
Height ( ft) Period ( s ) 

Pen and Ink 7.0 6.0 

Digital 6.6 4.5 
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Figure 14. Example of wave record from Savannah Light Tower, Georgia, at 0120 hours, 27 May 1972. 



Table 6. Comparison of significant wave height statistics from digital and pen and ink records taken during 
September 1971 to April 19721. 

2 1- \ 3 5 

Location Months Observation HDIG 
HPI 

- 1 X 100 Maximum difference in ("PI ) 0 DIG - 1 X 

HDIG monthly mean height4 0 DIG 

(No.) (No.) (ft) (pet) 

Chesapeake Bay-Bridge 
Tunnel, Va. 8 738 1.99 -12.6 

Nags Head, N.C. 8 694 3.46 + 8.7 

Wrightsville 
Beach, N.C. 8 764 2.65 + 3.8 

Holden Beach, N.C. 8 698 1.97 0 

Savannah Light, Ga. s 499 3.24 - 1.5 

Daytona Beach, Fla. 7 8 714 

Naples, Fla. 5 297 1.00 -18.0 

Destin, Fla. 7 624 1.65 + 1.2 

loigi tal and pen and ink records were taken ";i thin 30 minutes of each other. 
2HDIG is mean significant height estimate from digital records. 
~PI is mean significant height estimate from pen and ink ~ecords. 
4Months with 70 or more observations were considered. 
5aDIG is standard deviation of significant height estimates from digital records. 

(pet of HDIG) 

-19 

+14 

+10 

+ s 
- 5 

-21 

-14 

6aPI is standard deviation of significant height estimates from pen and ink records. 
7Digital estimates were not compensated for hydrodynamic attenuation due to submergence of the gage. 

(ft) (pet) 

1.24 +19 

1. 76 +24 

1.09 +26 

0.86 +21 

1.18 + 9 

1.00 +17 

0.58 +33 

1.02 +23 

6 

100 



and pen and ink height estimates for each location are included in Table 
6. Standard deviations of the pen and ink estimates are between 9 and 
33 percent greater in every estimate. 

Stan~ard d~viations of pen and ink height estimates are high because 
each est1mate 1s based on only a few of the higher waves in a 7-minute 
record; each digital estimate is based on a full 1,024-second record. 
Thus, the pen and ink estimates would be expected to show more scatter, 
and also the tendency for pen and ink estimates to be relatively high 
for high waves in shallow water leads to larger standard deviations of 
the estimates. 

Wave period estimates for all eight locations 
At each location, the mean pen and ink esti
digital estimate; however, the differences 
second or less. 

(2) Wave Period. 
are summarized in Table 7. 
mate is lower than the mean 
are small, about one-half a 

Differences between observed monthly mean period estimates are 
greater, although the pen and ink estimates are never more than 1 second 
or 15 percent less than the digital estimates. This tendency for pen 
and ink period estimates to be lower than digital estimates was discussed 
previously. 

The standard deviation of wave period estimates at each location 
(Table 7) is between 6 and 40 percent smaller for pen and ink estimates 
than for digital estimates. 

c. Distribution Functions. Since many engineering applications of 
wave data require a distribution function giving the frequency of occur
rence of height or period estimates in specified intervals, a comparison 
of distribution functions from digital and pen and ink estimates is 
warranted. 

Distribution functions of significant height estimates for two loca
tions are plotted in Figure 15. The figure shows that the pen and ink 
analysis gives more height estimates in the highest intervals of the 
distribution function, as expected from previous discussion of high 
waves in shallow water (a characteristic which is particularly notice
able for Wrightsville Beach in Fig. 15,b). 

The pen and ink analysis also gives an excess1ve number of heights 
in the lowest interval of the distribution function. This character
istic can be attributed to the instructions for the record analysis 
which state that records with all waves lower than 1 foot be reported 
as "calm +" or "calm". Since this procedure is simpler than that for 
records with waves higher than 1 foot, the analyzer tends to facilitate 
the job by reporting marginal cases as ''calm +". 

The situation is reversed for wave period estimates. Digital period 
estimates are more common than pen and ink estimates at both the high 
and low ends of the distribution function (Fig. 16). Discontinuities 
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Table 7. Comparison of wave period statistics from digital and pen and ink records taken during September 1971 to August 19721. 
2 CPI ) 3 

Location Months Observation TDIG 100 - 1 X 

TDIG 

(No.) (No.) (s) (pet) 

Chesapeake Bay-Bridge 
Tunnel, Va. 8 627 3.7 -11.1 

Nags Head, N.C. 8 694 8.7 - 5.0 

Wrightsville 
Beach, N.C. 8 755 7.8 - 5.4 

Holden Beach, N.C. 8 675 7.6 - 6.3 
A 

Savannah Light, ua. 5 499 6.8 - 7.2 

Daytona Beach, Fla. 7 8 705 9.4 - 4.0 

Naples, Fla. 5 203 4.9 -12.7 

Destin, Fla. 7 544 5.8 - 2.1 
11 • . . . . D1g1tal and pen and 1nk records were taken w1th1n 30 m1nutes of each other. 
2TDIG is mean wave period estimate from digital records. 
~PI is m~an wave period estimate from pen and ink records. 
4Months with 70 or more observations were considered. 
SaDIG is standard deviation of wave period estimates from digital records. 
6op1 is standard deviation of wave period estimates from pen and ink records. 

Maximum difference in 
monthly mean period4 

(pet of T DIG) 

-15 

-10 

- 9 

- 8 

-14 

- 6 
_ ___ 8 

- · 4 

7Digital estimates were not compensated for hydrodynamic attenuation due to submergence of the gage. 
8No months with 70 or more observations available. 

5 

("PI - }) X 100 0 DIG 0 DIG 

(s) (pet) 

1.46 -40 

2.53 -12 

2.50 -16 

2.52 -22 

2.67 -24 

2.34 -25 

1.99 -15 

1.55 - 6 
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<.D 

Mean Significant Standard Deviation of 
Data Type Height (ft) Significant Height (ft) 

Mean Significant Standard Devtation of 
Data T Jpe Height (ft) Significant Heioht (ft) 

Pen and Ink 3.19 1.29 Pen and Ink 2.75 1.37 
Dtgital 3.24 1.18 Digital 2 .65 1.09 
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Figure 15 . Comparison of distribution functions of significant wave height estimated 
from digital (solid line) and pen and ink records (dashline) taken during 
September 1971 to April 1972. (a) Savannah Light Tower, Georgia (499 
observations); (b) Wrightsville Beach, North Carolina (764 observations). 
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in the distribution functions for digital estimates are due to the low 
resolution of the digital analysis for long wave periods (see Section V). 

The tendency of pen and ink period estimates to be shorter than 
digit~l estimates was discussed earlier in this section (VI, 3,a). The 
scarc1ty of pen and ink estimates at the other end of the distribution 
function is partially due to the subjectivity of the analysis. Since 
mul tiple wave trains are common, a technician analyzing pen and ink 
records often has several alternative wave periods to report, and when 
g1ven a choice, usually favors wave periods close to the overall mean. 

4. Summary of Comparisons between Simultaneous Digital and Pen and Ink 
Records. 

Comparisons of digital and pen and ink records taken within 30 
minutes of each other are summarized below. 

(a) Individual significant wave height estimates agree 
within +10 percent one-half the time, but occasionally differ 
by +40 percent or more. 

(b) Individual wave period estimates generally agree 
within +1 second, but can differ by 10 seconds if several 
wave trains are present. 

(c) Mean significant height estimates generally agree 
within 10 percent or less; standard deviations of height 
estimates based on pen and ink data'are about 20 percent 
greater than those based on digital data. 

(d) Mean wave period estimates from pen and ink data 
are about 10 percent less than period estimates from digital 
data; standard deviations are about 20 percent smaller than 
those based on digital data. 

(e) Pen and ink estimates generally give more heights 
at the upper and lower extremes than digital estimates. 

(f) Pen and ink estimates generally give fewer periods 
at the upper and lower extremes than digital estimates. 

VII. COMPARISON OF WAVE CLIMATE FROM DIGITAL AND PEN AND INK RECORDS 

Although digital and pen and ink wave records taken within 30 minutes 
of each other during an 8-month period generally give comparable esti
mates of significant wave height and period, it is also important to 
compare wave climate determined from a large sample of b~th types of 
data . If these data indicate basically the same wave c11mate at loca
tions where both types are available, both digital and pen and ink 
estimates can be used with confidence in determining wave climate at 
other locations. 
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Thompson and Harris (1972) showed that the cumulative distribution 
function of significant wave height for a full year of data ]s generally 
characteristic of a location for the lower 99 percent of the significant 
waves. This is supported by the more recent and complete years of data 
included in Appendix A. Large wave heights can vary from year to year; 
however, except for extremes, a year of data will provide a good sampling 
of local meteorological conditions and the waves they generate o Thompson 
and Harris also indicated that the annual distribution function of signi
ficant height is independent of the time of day when the data were col
lected. Thus, to check the climatological validity of significant height 
estimates, annual summaries are desirable. 

Annual means and standard deviations of significant height estimates 
are plotted in Figure 17 for most reasonably complete years of data 
included in Appendix A. Most differences bet\"een annual mean signifi
cant height estimates for the same data type from different years are 
as great as differences between annual means for different data types . 
Except for Huntington Beach, California, estimates of annual mean sig
nificant height are within about 30 percent or 1 foot of each other, and 
differences at most locations can be attributed to annual variability in 
wave conditions. The pen and ink estimates for Huntington Beach differ 
substantially from the digital estimates due to the old design of the 
gage at Huntington Beach before July 1969 and to the difficulty of 
maintaining a gage located so far from BEB-CERC. 

Most annual standard deviations of significant height estimates from 
digital and pen and ink data compare favorably (Fig . 17) . 

Annual means and standard deviations of significant period estimates 
are plotted in Figure 18. Annual mean pen and ink period estimates are 
slightly lower than the digital estimates, although both estimates are 
generally within 15 percent or 1 second of each other . Standard devia
tions of per]od estimates are also comparable, generally differing by 
less than 30 percent . 

Annual distribution functions of significant height estimates can 
conveniently be compared when plotted in a semilog format (Thompson 
and Harris, 1972; Harris, 1972b) . BEB-CERC data for seven different 
locations are sufficient to permit such comparisons between digital and 
pen and ink estimates . The comparisons are best illustrated in Appendix 
A which summarizes data from At l antic City, New Jersey, Virginia Beach , 
Virginia, Nags Head , No r th Ca r ol ina, Naples, Florida, and Huntington 
Beach, California. Data in the appendix for each of these locations 
show that, for the more recent and complete years of data, the annual 
variability in the distribution function of significant height estimates 
from one data type is as great as the variations between distribution 
functions from different data types . For Huntington Beach, the distri
bution functions from digital data are higher than distribution functions 
from pen and ink data for reasons noted earlier in this section. 
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Figure 17. gage locations. 



Figure 18. gage locations. 



Annual probability density functions of wave period estimates indi
cate reasonable consistency between digital and pen and ink estimates. 
The comparison is shown by simple bar graphs in Appendix A for the above 
five gage locations and for Daytona Beach and Lake Worth, Florida. The 
peak density for all seven locations occurs in the same or an adjacent 
period interval for both digital and pen and ink estimates. 
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APPENDIX A 

EXPLANATION OF SUMMARIES OF SIGNIFICN~T HEIGHT AND PERIOD 

1. General Format of Summaries. 

Signific~t heights and periods are summarized in Appendixes A-1 
(U . S. Atlant1c coast gages), A- 2 (gulf coast gages), and A- 3 (Pacific 
coast gages~ . Each appendix includes a map showing gage locations. The 
data summar1es are ordered according to gage location, from north to 
south for the oceanic coasts and from east to west for the gul f coast. 

The fo llowing data are i ncluded in the summaries for each location: 

(a) Gage history; 

(b) number of records analyzed for each month and year; 

(c) plot of month l y maxima, means, and standard devia
tions of significant height; 

(d) plot of monthly means and standard deviations of 
significant period; 

(e) plot of annual significant height distribution 
functions; 

(f) plot of annual significant period distribution 
functions; 

(g) plot of seasonal significant height distribution 
functions; and 

(h) seasonal and total joint distribution filllctions 
of significant height versus period. 

2. Explanation of Summary Formats o 

a. Gage Histories. A tabular history of the wave gage or gages 
which acquired the data is included in the summaries. The history 
includes pertinent physical information about the gage, the gage 
supporting structure, and dates for wave records obtained with no 
continuous interruptions longer than 1 month. Some of the interrup
tions are documented and explained, but many short interruptions in 
the recording sequence are not mentioned. 

b o Number of Analyzed Records. The number of analyzed wave records 
available for each month and year is presented in each appendix. Since 
pen and ink records taken before 1971 were made at 4-hour intervals, the 
maximum number of pen and ink record analyses in a 30-day month was 180; 
the maximum number of analyses in a 365-day year was 2,190. Recent 
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digital records have been analyzed at 6-hour intervals; therefore, the 
max1mum number of digital analyses 1n a 30-day month is 120, and in a 
365-day year 1s 1,460. 

c. f\lonthly f\1axima, Means, and Standard Deviations of Significant 
Height. Plots of monthly significant height statistics are included as 
figures in each appendix. Monthly means, identified by year and d~ta 
type, are plotted for the recent and reliable data from each locat1on. 
The range of monthly standard deviations obtained for each month of the 
year is also shown. Means and standard deviations are included only for 
months with 100 or more analyzed pen and ink records or 60 or more 
digital records. 

The maximum significant 
is also shown in the plots. 
each month, one maximum for 
ink record analyses. 

height obtained for each month of the year 
In several cases two maxima are plotted for 

digital analyses and one maximum for pen and 

Annual means and standard deviations of significant height are 
plotted at the right-hand edge of the figures for the more reliable and 
complete years of data. A complete plot of annual height statistics is 
given in Figure 17 of the text. 

The data for Palm Beach and Port Hueneme were obtained by an old 
method of pen and ink record analysis and have been compensated to com
pare with data obtained by recent analysis methods (the compensation 
procedure is discussed later in this section). 

d. Monthly Means and Standard Deviations of Significant Period. 
Each appendix contains figures of monthly significant period statistics. 
Monthly mean significant periods and the range of monthly standard 
deviations are plotted for the same months and in the same format as 
the significant height statistics. Annual significant period statistics 
are also included for the more reliable and complete years of data. A 
complete plot of annual period statistics is given in Figure 18 of the 
text. 

e. Annual Significant Height Distribution Functions. Semilog plots 
of annual cumulative distribution functions of significant wave height 
are included as figures in the appendixes. At locations where more than 
4 years of data are available, the distribution functions are plotted in 
clusters of from one to four curves, with the origin for each successive 
cluster spaced 5 scal e meters above the previous origin. A distribution 
function corresponding to a relatively complete year of data is repre
sented by a dashline common to all clusters. Distribution functions 
derived from both digital and pen and ink data are included in the plots. 

In most years with less than 1,600 analyzed pen and ink records at 
6 per day or less than 700 analyzed digital records at 4 per day, annual 
significant height distribution functions have been omitted. These cut
offs, discounting years of pen and ink results less than 73 percent 
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complete and ye~rs o~ digital results less than 48 percent complete, 
were chosen arb1trar1ly after examination of the data. A lenient cut
o~f ~o: digita~ analyses seems justified since a digital estimate of 
s1gn1~1cant h~1?ht is more reliable than a pen and ink estimate, and 
gaps 1n the d1g1tal analyses are often unrelated to wave conditions . 

The number of analyzed records in each year is listed within the 
boundar~es of the plot. The plot for Pt. Conception, California, has 
been_om1tted because insufficient analyses were available to provide a 
mean1ngful annual distribution function of significant wave heights. 

Some_of the data for Atlantic City, Palm Beach, Naples, Port Hueneme, 
and Hu~t1ngton Beach were obtained by an old method of pen and ink record 
analys1s, and compensated to compare with data obtained by recent 
analysis methods (the compensation procedure is discussed later in 
this section). 

f. Annual Significant Period Distribution Functions. Bar graphs of 
annual distribution functions of significant wave period obtained by the 
most reliable analysis method, preferably digital analysis, are presented 
in each appendix. Many of the graphs indicate the range of percentages 
1n each interval obtained by an older, less reliable analysis method. 

The median period for Atlantic coast gages is generally 8 to 9 
seconds, although the number of wave periods occurring in the 8- to 
9-second interval is exaggerated by the digital analysis (see Section V). 
For gulf coast gages, the median period ranges between 2 and 6 seconds; 
for Pacific coast gages, the median period is generally 14 to 15 seconds. 

The figure for Pt. Conception has been omitted because of insuffi
cient data. 

g. Seasonal Significant Height Distribution Functions. Figures 
showing seasonal cumulative distribution functions of significant 
height for several individual months combined are included in each 
appendix. The distribution functions represent only data from months 
with 100 or more analyzed pen and ink records or 60 or more digital 
records, except in several months where insufficient data were available. 
The distribution functions also represent analyses from one homogeneous 
data source: Digital data, pen and ink data analyzed by the CERC method, 
or, for Palm Beach and Port Hueneme, pen and ink data analyzed by old 
BEB methods and suitably compensated by regression equations (the com
pensation procedure is discussed later in this section). 

h. Joint Distribution Functions of Significant Height versus Period. 
Tables in most of the appendixes contain 13 tabular joint distribution 
functions of significant height and period. Results are summarized by 
months with 60 or more digital records or 100 or more pen and ink records. 
Each table summarizes monthly results from 1 to 4 years derived from a 
homogeneous data source: Digital data, pen and ink data analyzed by the 
CERC method, or, for Palm Beach and Port Hueneme, pen and jnk data 
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analy:ed by old BEB methods, with heights suitably compen: a~ed b~ rc?res
sion equations (tliscussed later). The monthly tables of JOJnt distribu
tion functions are followed by a single table summarizing all monthly 
data. 

For locations with sizable quantities of both digital and pen and 
ink data, results are summarized from the more abundant source as dis
cussed above. Results from the less abundant source are summarized in 
an additional table for use in evaluating extreme conditions. 

Each table indicates the months and years and the total number of 
observations represented. The main body of the table gives the number 
of observations for which the significant height and period were within 
the specified intervals. All numbers in the interior of the table have 
been normalized to give the number of observations per 1,000 observations. 
These numbers can be converted to percent by dividing by 10. 

Marginal totals are also includedo The rmv labeled "Total" g1ves 
the total number of observations out of 1,000 which fell within each 
specified significant height interval. The column total gives the 
nwnber of observations out of 1,000 which fell within each specified 
period interval. Observations in the lowest period interval usually 
represent calm conditions, but were not considered in normalizing the 
column totals. The cumulative totals in the tables are totals of the 
entries in the "Total" row and colurrm. 

Each entry in the "Row Average" column gives the average significant 
height for all observations within a specified period interval. Entries 
under "Column Average" are the average significant period for all obser
vations within a specified height interval. The ro~ and column averages 
are useful for investigating the relationship between significant height 
and period. For most ocean coastal locations the largest significant 
heights are usually associated with intermediate periods. However, the 
tables show no consistent simple relationship between significant height 
and period. A tendency for significant period to increase with increas
ing significant height is apparent for gulf coast and Chesapeake Bay 
locations. 

At the bottom of each table is a list of the average, variance, and 
standard deviation of both significant height~ and significant periods. 
The type of data and gage used to obtain the data summarized in the 
table along with other remarks are footnoted. 

1. Compensation for Different Pen and Ink Analysis Methods. Results 
obtained by the older, less reliable methods of pen and ink record 
analysis discussed in Section IV are included for several locations. 
These results are grouped into relatively homogeneous blocks according 
to the method of analysis and the person performing the analysis. 

For Atlantic City, Palm Beach, and Huntington Beach, a 1- to 2-month 
sample of pen and ink records from each block was reanalyzed with the 
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CERC method. For each sample, a linear regression equation was computed 
for significant height estimates obtained by the two methods and for 
significant period estimateso Where necessary, the appropriate regres
sion equation was applied to significant wave height statistics obtained 
by the old methods of analysiso Regression equations from the above 
locations were applied to data from Virginia Beach, Naples, and Port 
Hueneme to compensate old significant wave height statistics. 

Significant wave period statistics obtained by the old methods of 
pen and ink record analysis are included for Palm Beach and Port Hueneme, 
but have not been compensated. 

Details of the compensation for each location are included 1n a 
table. 

j. Time History of Significant Height and Period. Figures for an 
east coast location (Atlantic City) and a west coast location (Huntington 
Beach), are included in the appendixes to give perspective on the time 
history of significant height and period during 4 months of high wave 
activity. 

k. Monthly Significant Height Distribution Functions. Each curve 
in the plots of seasonal significant height distribution functions repre
sents an average of from 1 to 4 months. A number of plotted monthly 
significant height distribution functions are included in the appendixes 
for Atlantic City and Huntington Beach. The monthly distribution func
tions are plotted in the standard format and show trends toward high or 
low wave conditions in some months, but also show considerable varia
bility for different years. The plots do not include the number of 
analyzed records for each month; however, the number can be determined 
from the tables listing the number of analyzed records for each month 
and year. 
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APPENDIX A-1 

SIGNIFICANT WAVE HEIGHT AND PERIOD SU~~RIES, U.S. ATLANTIC COAST 
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Table A-1. CERC wave gage history for Coast Guard Light Tower 1 Buzzards Bay 1 Massachusetts. 

CERC l~orru 174-74 
18 ~tar 71, 

COORDINATES: 41°24'N.1 71°02'W. LOCATION: Coast Guard Light Tower 1 Buzzards Bay, Massachusetts 

Beginning End of Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft MSL) end of pier (feet) 

Step-resistance (SR), 19 Nov.1962 27 Nov.1962 Gage secured for winter; 45 63 Tower is 
staff-relay type inoperable due to icing and about 6 nrni 

other problems. &om shore. 

17 June 1963 23 Nov.1963 Gage returned to CERC for 
general repair. 

Pressure 23 Jan. 1964 18 Apr. 1965 Gage removed. -6.5 to +38.5 63 Tower is 
(mounted 6.5 about 6 nrni 
ft below MSL &om shore. 

SR staff-relay type 12 May 1965 13 Aug.1965 Gage removed. 45 -17to+28 63 Tower is 
about 6 nmi 
&om shore. 

! Pressure 12 Oct. 1965 3 Feb. 1966 Gage destroyed by storm; not -8 to +37 63 Tower is 
replaced. (mounted 8 ft about 6 nmi 

below MSL) &om shore. 
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Tab l e A-2 . Number of anal yzed pen and ink records from Buzzards Bay , 
Massachusetts . 1 

~ JAN FEB MAR APR MAY JUN JUL AUO SEP 6CT N13V DEC T6T 
R 

1963 84 101 85 124 161 118 673 

1964 50 167 123 162 176 12Z 158 150 145 166 66 181 1666 

1965 183 144 182 10-4 39 78 86 30 84 147 179 1256 

l Fr om 7- minute r ecords taken six times daily; analyzed by the second 
BEB method for 1963 and by the CERC method fo r 1964-65 . 
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Table A-3. \\'ave climate for P.uzzards Bay , ~lassachusetts . 
Distribution of significant height versus period 
(in observations ncr 1.0nn observations) . 
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• IJ • 2!7 108 lOl ., IJ li IJ TOTAL lU U5 
)II u ,. • • CUll, fOUL 1000 .. II ••• Ill .u • ,., h " e,n ,,, .. •••• .. ,. •.n •• oo lloOO ... "·" COLo ua, ..... Toll 1,01 1o!O 

AVIRAGI 110 1 "li,MT • 11 &1 fT AV[RAG( WAY( 'fRIOO • 7,0t I£Ct 
Ill• VaRlaNCl a, IIG, H£lijHf • • ··~I 'T Ill vaRlaNC' 0' •aV[ 'lRlOO • ,,l, S(C 

lfANOA•O Ot.WIATlON 0, "flGMT • it&! rT ITANOARO O[WlATION 0' 'lRlOO • loll uc• 
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CUll, 110 • 
TO Tot TOT,t AV,, 

1000 ,oo 
1000 ,oo 
1000 ,oo , 1000 .~o ,. .. , i/,50 

an tTf J,OO , .. eu a.•• ,., ue s.z• ,., ,., ),&5 
Ul 110 l,OT 
Ill a•l 2,11 .. ,., .... ,. .. ··" so ,. '·" u U l,H , . ., 

T,o• 



105 O&ltfilY.TlU~I SUMM-~Y . FOR MAR &II MAR oS 

PlRlOO HUGHT efT) 
(lfCS) 

CUH, HO" 
0•1 1•l i•J )eU 41•5 , .. ••1 1d 0•11 ••10 TOTe• TOT,• AV(i,. 

,o • I • q 71. 1000 ,oo 
2,0 • 2,11 1000 ,oo 
2,5 • 2,11 1000 ,oo 
l,O • l,u. ll l 18 1000 1 • 110 
l,S ,. .s,q 10 20 1 0 l uo 1182 t,o5 
4,0 • 11,11 I bb 1 0 l Ill 9}1) 1,es 
'3,0 • '3,11 .3 Ull lib 10 l 7 ) lll IU 'l 2,11~ 

o,o • ,,q 7 l9 2l lO ll 7 l llO 7111 2,711 
1,0 • 1,q lO lb )0 ll 1 i ll 10 1"~ ~~~~~ Z,Yo 
8,0 • 8,11 u Ill "' 7 7 J 1 0 J ) 110 41411 2,50 
CJ,o " q,q 10 Zb 1• ll 1l 7 J IIJ lH ),00 

10,0 •10,q 10 ]0 1• 1 0 13 ) 1 ) so• 1h ),00 
11 • 0 • as. q l ll ) ) 7 7 ) u •o ),50 
12,0 •12,11 7 ) ) '" l8 il,75 
11.0 •11, q 41 ,oo 
14,0 •11i,q l II II 1,50 
TOTAL 180 )111 1q} 115 511 4q H 1 0 ll l, .. e 
CUM, TOTAL 1000 ttco 47Q za, Po 1 1 1 l>l 2) ll lJ 
COL, AVG 1 7,eo• 7,os 7eiiO 1,u IS.67 a,zl 7 ,el 11,8} .oo 10e00 

7 ·" 
AVlRAGt 5IG, ~~lliHT • l,lltl ~T AVEHAGl WAVE PlRtOD • 7,57 SlC• 
VAHlA~CE 0,. SlG, Ht;l!i .. IT • ),J7 FT 8Y VAHlA~Cl U~ WAVt PtHIOD • 5,21 llC eo• 
STAN04HD DEVIATION 0~ HEIGHT • s,ttu n STANOAR~ UtvlATlO~ U' PfRlOO • Z,le nc• 
A[JULTS Q6TA1NE0 FHO~ 7•MlNUTl PEN AND INK AlCORD8 TAKEN WITH A PHl8SUAt. 

WAVl CAGE LUCATlO AT COAbT GUARD LIGHT 
• CALMS ARf OMtTTlO, 

lbb 08SEHVAT10N5 IUMMARY fOH APR e41 APH o'l 

PERIOD HflfiHT ( FT> 
CU.CS) 

CUM, HOW O•l 1•2 Z•J l•ll 41•5 !l•b b•7 7•8 e .. q 11•10 10•11 TOT,• TOT,• AVC,,, ,o .. 1. q 10q 
1000 ,oo 2,0 • 2,1J 
1000 ,oo z.~ • z,q 
1000 ,oo J,o • 1,11 4 II .. " 17 1000 z,uo I, S " ),q ll ?.3 tl e 1 1 u q&l 2 ,l7 u,o • "·'~ Jo n tl 111 e 8 " 1l1 CliO 2,411 s,o • s,q 1'1 36 ltl 15 II " 1U ?eq l,ll e,o .. b,q 15 cq 1'1 15 II 8 41 11tl U1 l,)q 7,0 • 7,9 19 '3o "1 15 15 6 4 " II 18b !»5] z,&e e,o • 6,q ICI " 1 ll 15 1'3 8 " an h7 i,'!ll q,o .. q,q ~~ 419 a 11 1 1 a 4 II e 8 119 ll8 ],JO 10,0 •to,q " e tl 1 l 23 4 8 4 h 8CI 41,0& 11.0 •1l,q 8 II u ll l,so TOTAL 244 lOS 1H Ill qll ~~~ lb 1 l 15 8 l,4t~ CUM, TOTAL 1000 no 11':11 l12 tqq tO!» &0 H 2J 8 8 

COLe 4VGt ••• &!• J,05 •• n •• 14 ,,q, 7e4l I ell 7,17 CJ,is ,oo 11,':10 .,, u 
AV~RAGf 8I!i 1 HEIGHT • z,a~ n AVEHA~t WAVE PlRIOO • 7,14 SEC• 
YAHIANCE OF SlG, Hll~MT • Jt90 " 8Q VARUNCl 0,. WAVf P£HlUO • 11,412 8t.C &Q• STANDARD OfVlATIUN OF H[10HT • 

'•" n STANOARb U[VIATlON Of PlAlOO • z.to IEte 
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17b OBSt.RVATlCNI SUMMaRY ,UR HAY &" 

PfAlOD M[10HT (H) 
Cat:tS) 

0•1 1•2 l•l J•CI 
"UH, HO"' ... , ••• .. , TOT,• TOT,• AV(;,e ,o • 1,9 

1000 ,oo 2,0 • 2,CI 
2,5 " l,9 1000 ,oo 

1000 ,oo s,o • l,~ 
1000 ,oo l,S " l,CJ fl b tooo 1,'lo ~.o .. "·q 1 1 IIO 51 q911 J,Ob s,o • '3,9 lll bi 110 1 1 148 911.$ l,b9 6,0 • b,9 ~0 soz 410 lJ 17 22l JCJ'l c,YII 7,0 • 1,q 28 b6 11" z:s 11 ., 2b1 5711 2,19 8,0 • B,ct 1 1 141 l04l b 151 llc z,11 ct,o • ••• b b Ct2 Cl tl() 1511 i ,lCI 10,0 •10,9 fl • 11 21 80 l,7S 1 1 • 0 •11. q 1 1 b 2.} 57 2,75 u.o .. u,ct b b b 17 ]'I c,!)O 11,0 •ll,ct Cl 11 17 17 c,Bl TOTAL 115 2lb U7i 187 ,1 il b 2,5? CVH, TUUL 1000 'IS~ 71'1 lb1 eo itl b 

COL., AVG, e.oo• Tell r,T" '·'" beb1 •• 1., T.~o 1,111 

AVEAAGl SIG, HEIGHT a 
'·" n 

AVENA(;£ WAVE PfRlOO a 1,11 nc• 
VAklANCE. 0~ SIG, HEIGHT a leOfl n IQ VARla~CE O' WAVl PEHlOO a ) 1 41) IEC SQt 
STa~04HO DEV14TIUN 0~ HllGHT a leOII " STANOaRO OlVlATlON 0' PERIOD a s.n nc• 
RfaUL.TS OBTaiNED ,ROM T•HlNUT£ Pt.N aND INK Rt.COROI TAKlN WITH A PRfUUR£ 

WAVE GaGE ~UCATEO AT CUA~T GUANO LIGHT • • CALMS AR£ OMITTED, 

1Zl 088£RVAT10N& IUHMAHY ,UR JUN &u 

Pt.RIOO HEIOHT ( F T l 
C&l'.CS) 

CUH, HOIO 
0•1 1•2 Z•J l•ll h~ TOT,e TOT,• AVG,• 

,o • 1,CJ 1000 ,oo 
2,0 .. 2,11 1000 ,oo 
2,5 • 2,9 1000 ,oo 
l,o • 1,11 tl 8 1000 ,!!0 
],5 .. 1, 9 1Ct 1b J3 9qz 1,00 
~.o • 41,CJ 2S H 8 8 74 9'!19 c,'lo 
s.o . S,ct tl 1 I':S IIi l!; 8 197 tl6~ c,ou • 
b,O • 6,q 2S 213 121 119 e 4118 b8ct z,ol 
1,0 • 7,9 411 121 2S 8 191 210 l,'lO 
8,0 .. 8,CJ 1b 33 8 ~1 111 1,50 
9,0 • q,q lb ,oo 

10,0 •10,9 tb 1b lb ,,.,o 
TOTA~ 11 s 'J411 Ul ct8 25 1,88 
~UM, TOTAL 1000 88'S }441 lll l5 
:OL, 4VG, ··"')' o,5e •• u e.,n 5,5o &,lie 

Vt.AAGt BIG, ~EIGHT a 11 88 Ft AV~~AGt WAVE P£Rl00 • &,4l nc• 
AHlaHtE 0~ SlG, HllvMT a - ,81 n au VARlAHCt 0, •Avf PERIOD a leiS aEC au• 
TAHOARD DEVIATION 0~ HflGHT • ,9o n STANDARD OlVlATlON 0' PEAlOO • leil llt• 
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lSI:I 08St.HVAT10111:f 

PlRl OO 
CSECS) 

,o .. 1,CJ 
2,0 .. 2,11 
l,5 .. c?,CJ 
1 1 0 • 1,41 
1,'::1 .. },Q 
u, o .. u,q 
'>,o .. s,q 
o, o • o,q 
7,0 • 7,Q 
&,o • e,CJ 
9,0 .. '·' 

10,0 •t O,CJ 
TOTAL. 
CUM, TOTAl. 
COI.e AVG, 

b 

1l 
zs 

ll 

'H 
1000 .,,..,o• 

1l 
12 1 

".>1 
ljlj 

St 

"" 11 
lQ 

j/)1 
Qjj) 

o,zo 

0 

1l 
121 
taU 

QS 
lQ 
19 

1105 
5&2 

7,'::1'::1 

AV~HAGE Sl~, ~EIGMT • 2 1 2o ,T 
VA~lA~CE OF SlG 1 HtlGHT • e9l 
STANOAHO DEVIATION 0~ HtlGMT • 

70 
tQ 
16 
1l 

TOT,• 

1J 
tH 

10 
2 '::1.S 
l26 
19b 

7 0 
le 

CU!'I, 
TOT,• 

lO OO 
1000 
1000 
l OOO 
l OOO 

9t!7 
esu 
7ft '::I 
5~ 2 
} 0 41 
10& 
ll! 

~o" 
•v r. ,• 

, oo 
, oo 
, oo 
, oo 

1e'::I C 
1 • '> s 
lo'::lq 
2,'50 
c?,1q 
2 ,n 
2,'::1, 
c?,o o 
c?,c?b 

AVERAGl WAVl PtHIOO • 71 ll SlC• 
VAR1ANC~ UF WAVl Pf~JOO • I,Sf ltC 
8TAN0AR0 OlVIATJON OF PlRlOO • t,•o 

-ESUL.TS 08TAINEO ,RO~ 7•~1NUT[ PLN ANO lNK RlCOAOI TAK~N •1TM A 'AEISUR( 
WAVE GAGl L.OCAllO AT COA~T GUARD LIGHT 

• CAL.MS ARE OMlTTl0 1 

l 50 OBSERVA T lONii SUMMARY FOR AUG .41 

PERlOO HEIGHT ('f) 
CSECS) 

CUM, MO• 
0•1 1•2 2•1 l•ll TOT,• TOT,• AVfi,• 

,o • 1. q 117 1000 ,oo 
z,o • l,4 1000 ,oo 
Z,5 • z,• 1000 ,oo 
l,O • S,4 1000 ,oo 
J,S • J,lf 20 l1 u b) 1000 a,n 
u,o . "·' 417 "O 1 98 H7 2,67 
s,o • s,, lO 120 ll 182 839 1.~8 
•• o .. b,CJ ll 1U 111 20} o57 1,57 
T,o .. '·' 20 oo 87 1 182 CI~S a,•o 
&,o • 8,Cf zo 27 oo u 1lb l1l z,o• ,,o . '·' zo 1 1 7 uz &417 1,'!10 

10,0 •10·' 1l 417 0} 105 1,28 
llt 0 •11. q zo 1 i8 "l ,n 
12,0 •12,, 1 1 111 1CI 1,00 
TOTAL. 220 llbO 287 ll l,os 
CUM, TOTAL lOOO 180 }20 H 
COL., AVG, Tt87* &,73 b,11 1,10 •••• 
AVtRAGE SlG, Hll~HT • t 1 U ~ T AV~RAGl WAVl Pl~IOD ~ ,,,8 nc• 
VARI4NC£ Of SIG, H~lG~T • ,oz n slil VARlANCl Of WAV~ Pl~lOO • u,oq SEC 
STA~O ARO DlVIATlO~ 0~ HEIGHT c 179 fT STA~DAHD O~VlATION Of P£R10D • 2,02 
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141'5 l)a!fPV& T I C•S suw"' 'qv r oq !E' , . 
PE•t oo oo!! G" T ( J '> 
CS!CSl 

0•1 1•2 2•3 3· ~ U•') '5•:> b•7 1·il 8·41 
cuoo, RO• 

"~· 1 0 I 0 • I 1 11•12 12• ll 13 • TOT,• TOT,o •vc; ,o 
,o • I , Cl 

z,e • 2,41 
1000 , oo 

z.~ • 2,CI 
1000 , 00 
1000 , 00 

},0 • \,U 
},'5 • l,CI 18 7 1 

1000 , oo 
Ill 1000 2,00 

11,0 • II,CI 1 ., 141 41'541 l,S O 
'5,0 • '5,0 28 1 2 1 ., 2 1 81 CIU5 3,13 
•• o • b,41 2~ 21 b2 7 111 8b2 2,417 
7,0 • 7,41 21 21 I u ' til hS 2. !>I 
8,o • ~.· 2e lu 1 41 ., 1 410 b8 l 2. 73 
41,11 • Cl,'l 7 Ut 1" 7 I II 2! 103 5<13 2.<1~ 

10,0 •1 1\ ,41 I o 1 }II 2~ 7 1 CIT 41<1 (1 l.7CI 
I I , 0 •II •" 7 } II "' lu ~~ 1 138 }Cil .. ,2 5 
12.o •12,CI 28 }II Ill ~ .. Ill 1 II 0 2'55 S, .> C 
11,o •1},0 21 1 21 1 7 112 I US u,83 
111, 0 •1".~ ta ., 

1'1 ., I o Ill I 41 !l 83 1,&1 
TOHL 1 ICil no i!IU 1'>2 :~4 2 1 Ill 2 1 28 I 41 7 1 3,410 
CU", TOT&L t OO~ CICI] ! :"O bOO l~b i!· 11: Cl l) 1t> 55 2& I " 1 7 
COL, &VG, •.so• '·"b o,'5t ,.,77 1n,8t> :.~"' I \.! 1 su . oo l lo50 ll o'i O lw ,S O 11,'50 , oo 12 ,'50 Cl,bt> 

&V[q&GE Str., "E! GwT • 3, Cl I ~ T • .. ~;1~! .. .. f. PER!OO • Cl,llb !E. Co 
V&Rl&"C! Cr S!G, " l l C."T • S.lCI JT SJ v,::l":i '" • &V( PflltOO • Cl,l l "SEC SUo 
ST&'<O&RO l) r VI&T! C'< or ·!'"t t;~f • 2.32 J T ,.,. :•~0 ~E • ! &TJ I)" 0 11' PfCI IOO • 1. 02 sEc• 

"[SUI. TS OIIUI"E? "~O~ T .... r-. ·· rE. Df •. '••D T'•" ;~: : •:.s TAc:,' ~1'" ' PA£HUCIE 
lf&V! r.&GE LOC&Tfl) ,, t::J AST Gu &ll r t !G .. • 

• C&L'•S All[ owrt TE O, 

1 bb O~!H: RYA ~ lUNI IH1"'1'4AFIY ,OFI OCT bil 

PtRlOD Hn OHT "T) 
(UCS) 

tUM, RQI'I 

O•l 1•l i .. l 1•11 11•5 , .. &>•1 TOT,• TOT,• AVG,. 
,o .. 1 •• li 1000 ,oo 

i,O • l,ll 1000 ,oo 
z.s • l,q 1000 ,uo 

l,O " :S,CI zu 1~ J7 1000 1,83 
1,5 .. J,q b 1Z lO 12 tl .~~~ llbj c,o7 
11,0 .. 11,9 118 ell !b 11 0 8l'J 2,H 

5,0 • s,q 18 liZ (A~ 18 12 lCIO 1Zb Z,'lO 
b,O .. b,q 112 .,,. b 18 tZZ !18';1 Z,b5 
1,0 • 1,q b Zll 18 12 b b1 llbl Z 1 1U 

8,0 • e,q JO 41i 811 ll 18 til i!Ol Hb 2,111 
~.o • 9,q ., b bb b 12 911 195 i,bi 

10,0 •lO,q II 211 b )0 b1 qe 11,111 

11 • 0 •11 .• q b 30 b,50 

1z.o •d 2 ,q • tl Zll !),SO 

11,0 .. t:s,q II b ttl Z,'lO 

141,0 •1"·q b b tl 1l i,OO 

TOTAl. 78 301 ]41t 127 lb 90 1l Z,'J'J 

CUM 1 TOTAl. 1000 llll .,., ibl pq tOl 1l 
COl., AVCi, 7til'5• ~.1z 7ell b,71 CJ,l7 e,zs 8e'JO e,,CJ, 

AVERAGE SlG, MEiaHT • i, 55 ~ T AVEJUCil WAV[ Pf.HJOO • t~,•1 uc• 
VARIA~CE OF llG, M~lijHT ~ 1,eq n s~a VA~lANCi OF "AVE PtHIOO • ~,U IH ag• 
ITA~OAHD DlYlATION 0, HElCIHT • 1,18 n ST4NOA~0 UEVlATlON 0, P~R10D • l,41b uc• 
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1117 08S[RVAT10~1 SUMMAkY I'OR NOV fl~ 

PERIOD Hf !QHT ( , ) 
(lfCS) 

CUM , "0" 
0•1 1•2 l•S )•II TOT,t TOT,• Ave.,• 

.o • 1,9 !)ij 100 0 , oo 
z.o • z.u 1000 ,oo 
l.~ • 2,9 1000 .oo 
J,O • 1,11 100 0 . oo 
l,S • .1,9 27 29 1000 .~o 
u.o • 11,9 Sll 27 fl!> 9 71 .~~~ 

'l,o • 5,9 l7 109 Ill 1~8 90b I I Ill 
b,O • b,9 ':Ill I I b jjlj 7 cl1 7111l 1.'l~ 
1,0 • 7,9 311 ua 118 27 1b5 '5 1 1 1 • 9 3 
s,o • 8,9 lilt II 1 ]II l II IIIII )II'S l 1 fl0 
9,0 • q,q lltl b 1 1 1 !I lOt 1 • 0 f) 

IO.o •10,9 111 20 7 II) 8b 1. }j 
1 l • 0 • II I 9 20 I II JO Ill .~o 
1l,O •tl,9 7 7 7 .~o 
TOTAL ]1)7 41 \!I 150 418 1,)8 
CUM, TOTAL 1000 •n 197 418 
COL, AVG, y,llbt 7,19 ,,}f) ,,fill 7,H 

AV~RAG~ SI~, HtiGMT • I,U p AVEIUGt IJUYl 'fH IOO • 1,33 stC• 
VAN14NCE 0~ SIC, HllGHT • ob9 FT 8Q VANIANCL UP. IIlAH f'lHlOD a 3,58 IEC ao• 
STANDARD DEVIATION OP. HEIGHT • ,e1 n STANDARD UEVlATlON U, PLRlOU • ,,,. 8ft• 

RfiULT5 OBTAINlO ~ROM 7~MlNUTl f'lN AND lN~ RtCOROI UKtN IiliTH A PN[UURl 
WAVt GAGE LUCATlO AT CUAtiT GUANO Ll~MT 

• CALMS ARE O"lTTlD, 

loO OsSlRVATlONS SU~P'1&RY ~ Oloo DEC oil DEC o'S 

Pf.RIOO ,.,EIGHT '"' (SECS) 

CUM, ROt1 
0•1 1•2 2•1 l•ll II•!> ~-f) b" 7 7e6 lOT,• TOT,• AVG,r ,o • 1,9 17 1000 ,oo 

2,0 "' '·" 1000 ,oo 
2,5 • l,'l 1000 ,oo 
l,O • l,CI ) l 1000 .~o ],5 • 1,9 u 28 J ~1 997 1 .17 11,0 • 11,9 2Z 50 8 1 7 ) tl 1 l 0 9Ub l,Oo s,o • !»,9 17 101 111 Zl ) 8 8 b 189 ti:Sb l,U 
lt,O • ,,. 17 &o 11 ). • • l 18b bll7 l,l1 T,o • 7,9 8 n u l8 It " 107 llbO 2,81 
8,0 • 8,9 1 7 1»9 lS 28 8 fl l tS8 l'Sl 2,}0 •,o • 9,9 2!i so 8 8 ) 'h 195 a,n 

10.0 •IO,O 1 I 2l ) l uo 99 1,79 II , 0 •11,9 It I I I 7 ~9 1.11 ll,O •12,'1 b Ill 20 Cl2 leil 11,0 •ll,'l • ) 8 2) ,n 111,0 •111,'1 1 1 I 1 lCI 1,~0 15,0 •15,<1 
) ,oo tb,o •u,• J J l 1,so TOTAl 172 U8) 100 1:59 3o 117 1" 8 z.u CUM, TOTAL 1000 828 l"" 2UU 10o u il ' COL, AvG, ,,~s• T,l£1 bt10 bo68 7e88 oeJij 7e10 s,el 7,19 

AV~RAGE 6JG, ~Et~Ml • 2 1 li ~T &vERAl.t .. ,.'¥~ Pt~luO • 7,U uc• 
VA~lANCE OF SlG, HtiuHT a 2.11 Fl SQ vARJA~CE OF ~AVt ~EHIOO a S,h SH "~· STA~OAHO OlVlATlv~ OF HEIGHT • le~i7 n STA~O&Ro D~VlATlON Of Pf.RlOO a l, 31 nc• 
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lllto'l DoSE 'IV£ T IONS S v~ .. & 'Y ~ O" 16 MONTIIS FEll 64 TlffiOUCB DEC 65 

l>lQIOD HEIG~o<T ( ~T) 

( SH S) 

'""'· liD• 
0•1 1•2 2•3 3•11 ~·s S•o b•7 1·8 6•11 11•10 I 0 • I I II • I 2 IZ•Il 13 • TOT,• TCT,t AV(i,o 

.o • I , II 311 1000 ,oo 
2,0 • 2.~ 1000 .o~ 
z,c; • 2,11 1ono .oo 
3,0 • },II 2 ~ I I e 1000 lob'S 
3,'5 • \,11 II ?2 !I 3 2 us 11112 lo TT 
u,o • u,11 I 0 ~b I 2 I 5 jj b z 118 II lib z. n 
5.~ • 5,11 I 0 1>0 311 I II ~ b z 1 1~8 81111 2,35 
b,O • ~.~~ li! 1>2 1111 31 1 II 1 1 1'11 701 2,4111 
7,11 • T,ll I b ~I 115 20 II 10 II 1 150 521 i!,SCI 
ll,o • 11,11 i!l uo II) lb II b l 1113 313 2 ,311 
ll,o • 11,11 IT 30 I 8 1 0 b b 2 I 1 lib i!JO i!,Sl 

10,0 •ln.Q 5 22 I 0 II 8 4 2 2 1 I bb 1311 l,IO 
11 • 0 •11,11 ~ 1 b II '5 " I 1 H bCI l,i!S 
12.0 •12,11 i! jj i! II i! il I 1 Ill 3b 11 0 111 
11.o •13,11 1 I 2 I 2 6 IT ),311 
111,11 •1u.o I 2 I I I 1 II II 11,118 
TOTAL IIIII 3U3 236 131 55 51 lb 1 5 II 3 1 2,111 
CUM, TOT &L !000 851> Sll 275 ~~~ 88 l7 21 I II II s 2 1 
COL, &\ G • ,,ss• !),117 ',}3 7,30 ~.uq 7,1111 ""' 11,oo o,Cib lloi!O II,St 11,50 12.~0 12,50 T,GO 

&V[C:&CE Sir., "'f.!G"T • (!,lib ~ T &Vf11AGE • "'l 1'[11!00 • 1,30 HC• 
V&lll&'•C:E c~ SJG, "'ll(iwT • (!,@-7 q s~ V&lll&'•CE IJF •&Vl PEIIJOO a 5,27 SEC sc;a 
ST&~D&RD ~rvi&TJO~ OF "'[ICit.T • I , 7 0 F"T ST&~~&IID CEVI&TIO~ CF P[lllOC • z.:s~ &Ec• 

!IESULTS Ollul"ED FIIO-< 7•"l'l' TE "E" H<D ~~~ IIECO'~CS T&"E" "l'" & PII[S5UI![ 
••~E p c; E LOC&TlD &T COAST GU&QO LIGwT 

• ClL"'5 All£ O"tTTED, 
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Ta bl e A-4. CERC wave 1!3.2C history for Steel Pier, Atlantic City, New Jersey. 

CE!tC Form 174-74 
18 Har ]I, 

COORDINATES: 39°21'N., 74°25' W. LOCATION: Steel Pier, Atlantic City, New Jersey 

lleginning End of Gage Gage ~Jater 

of Proper Proper Length Range Depth 
Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft MSL) 

f-.· 
" 

-
Step-resistance (SR), 21 Apr. 1948 11 Aug.1948 Gage removed. 25 17 
staff-spark plug type 

SR staff-parallel type 28 Sept.1957 6 Mar. 1962 Gage destroyed by storm. 25 -7.7 to 17.3 17 

SR staff-relay type 31 Aug. 1962 6May 1964 Lower half of gage destroyed. 25 -7.7 to 17.3 17 

SR staff-relay type 20 May 1964 27 Dec. 1969 Gage and part of pier destroyed 25 -7.7 to 17.3 17 
by fire. 

Continuous-wire staff 8 Aug.1970 1 Jan. 1971 Gage destroyed by storm; not 25 -7. 7. to 17.3 17 
replaced. 

Distance Pier 
from seaward length 
end of pier (feet) 

0 1,500 

0 1,500 

0 1,500 

0 1,500 

0 1,500 

I 



Table A-5. Number of analyzed records from Atlantic City, New Jersey.l 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP 
R 

6CT N~V DEC TBT 

1957 14 150 141 169 474 

1958 151 154 70 180 186 180 186 186 179 175 179 131 1957 

1969 114 112 186 164 162 161 163 120 177 173 167 136 1816 

1960 172 93 153 138 168 148 148 143 123 162 153 136 1737 

1961 35 101 119 79 136 111 169 132 122 182 153 171 1510 

1962 186 167 16 2 129 168 176 173 1016 

1963 178 t60 162 175 165 172 186 178 111 180 179 180 2026 

1964 186 159 185 159 83 178 186 185 168 188 179 186 2042 

1966 186 162 186 178 160 66 129 141 106 166 164 181 1813 

1966 168 141 185 169 161 178 142 154 178 183 1659 

1967 186 147 183 177 162 172 182 175 163 1 a 1 176 ~79 2083 

1968 1 t 8 119 

1969 109 106 109 116 91 71 121 121 1 1 0 92 1044 

1Results before November 1968 obtained from 7-minute pen and ink records 
taken six times daily; analyzed by the second BEB for 1957 to March 1964 
and by the CERC method for April 1964 to 1967. Results after November 
1968 obtained from 1,024-second digital records taken four times daily. 
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Table A-7. Comparison of results from different pen and ink wave 
record analysis methods, Atlantic City, New Jersey. 

Dates of Significant heights 1 Significant 

data sanml e Correlation A B Correlation 
reanaly:ed by between between 

CERC methocl heights (ft) periods 
~==~~;=~~~-=~~~--

Oct. to Nov. 1958 0. 93 0. 4 7 0.91 0.87 

Oct. to Nov. 1961 0.88 0.12 0.81 0.66 
Oct. 1961 0.88 0. 19 0.80 ,0.62 
Nov. 1961 0.88 0.03 0.83 0.69 

Jan. to Feb. 1964 0. 9 3 0. 23 0. 76 0. 74 
Jan. 19641 0.941 0. 2.) 0. 76 0.851 
Feb. 1964 0. 91 0. 2 3 (). 76 0.67 

-. 1S1gnificant height from CERC method 
=A+ B x (significant height from old method). 

2Significant period from CERC method 
= C + D x (significant period from old method). 

Table A-8. Regression equations used to 
compensate significant height 
statistics for Atlantic City, 
New Jersey. 

Date Compensation equations (ft) 

1958 to 1959 HNEW - 0.47 + 0.91 HOLD 

1960 to Mar. 1964 HNEW = 0.17 + 0.79 HOLD 

Apr. 1964 to 1971 No compensation 

NOTE: 
HNEW - estimate of significant height that 

would have been obtained by the CERC 
method of pen and ink record analysis. 

HoLD - significant height obtained by old 
method of pen and ink record analysis. 
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periods 2 

c D 

(s) ------

1. 68 0. 79 

1.90 0.73 
2.87 0.64 
1. 13 0. 79 

1. 37 0. 76 
1. 59 0.76 
1. 13 0.77 
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Table A-9. CERC wave gage history for Thimble Shoals Channel, Chesapeake Bay-Bridge Tunnel, Virginia. 

CERC Form 174-74 
18 ~1.1 r 7 '• 

COOI<DINATES: 36°58' N., 76°07' W. LOCATION: Thimble Shoals Channel, Chesapeake Bay-Bridge Tunnel, Virginia 

Beginning End of Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft MSL) end of pier (feet) 
- -

Step-resistance, 28 Mar. 1968 21 Jan. 1970 Ship ran into bridge. 25 -8 to +17 37 0 (on northwest 600 
staff-relay type side of pier) 

4 Mar. 1970 23Nov.1971 

10 Dec. 1971 18 Oct. 1974 Gage discontinued. 

0 

. 



Tab l e A-10 . Number of analyzed digital records from Chesapeake 
Bay-Bridge Tunnel , Vi rginia .} 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP 6CT N6V DEC TOT 
R 

1971 37 102 98 83 80 107 102 108 69 82 858 

1972 104 118 123 108 120 92 96 112 ez 106 80 ?5 1214 

19?3 7'4 70 8? 61 44 64 66 90 80 81 84 44 826 

1974 84 95 68 61 79 ?9 65 60 28 41 660 

1Fr om 1,024-second records taken four times daily . 
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Figure A-22 . Seasonal summaries of cumulative significant height 
distributions from Chesapeake Bay Bridge-Tunnel, 
Virginia; computed from 1 ,024-second digital wave 
records taken four times daily . 
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Table A-12. CERC wave gage history for 15th Street Fishing Pier, Virginia Beach, Virginia. 

CERC Fona 174- 74 
18 :tar 71• 

COORDINATES: 36°51' N., 75°58' W. 

Beginning End of 
of Proper Proper 

Type of Gage Operation Operation 
! 1 Step-re,-k-tance (5R), 13 Oct. 1962 26Nov.1962 

rtaff-parallel type 

5R staff-rela~- type 2 Mar. 1963 17 Jan. 1965 

I j 5R :: taff-rela~- ~-pe 29 Nov.1965 20 Sept.l966 

I 
I ffi staff-relay ~-pe 3 Nov.1966 31 Mar. 1970 

22Apr.1970 26Mar. 1971 

. 

I 

LOCATION: 15th Street Fishing Pier, Virginia Beach, Virginia 

Gage Gage Water Distance 
Length Range Depth from seaward 

Explanation (feet) (ft MSL) (ft MSL) end of pier 

Gage and part of pier destroyed 25 18 60 ft (on north 
by storm. side of pier) 

Gage and part of pier destroyed 25 18 60 ft (on north 
by storm. side of pier) 

Gage temporarily removed 12ft (on north 25 20 
during pier repair. side of pier) 

Recorder house vandalized. 25 20 12ft (on north 
side of pier) 

Gage destroyed by storm; not 
replaced . 

Pier 
length 
(feet) 

800 

800 

900 

900 



Table J\-13. Number of analyzed records from Virginia Beach, Virginia. 1 

~ JAN FEB MAR APR MAY JUN JUL RUG SEP 6CT NC3V DEC rer 
R 

1962 ?1 60 121 

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 

1966 86 3 119 207 

1966 177 155 148 170 166 180 126 174 101 167 186 1749 

1967 173 150 88 100 105 180 183 172 180 148 180 143 1802 

1968 186 163 175 128 146 80 118 996 

1969 1 l l 107 101 85 84 56 121 121 104 59 949 

1Results before November 1968 obtained from 7-minute pen and ink records 
taken six times daily; analyzed by the second BEB method for 1962 to 
March 1964 and analyzed by the CERC method for April 1964 to June 1968. 
Results after November 1968 obtained from 1,024-second digital records 
taken four times daily. 
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Figure A-23 . Maxima, means, and standard deviations of significant height from Virginia Beach, 
Virginia . 
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Figure A-24. Means and standard deviations of wave periods for Virginia Beach, Virginia. 
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3,5 • J,'l jj ' qq' 2,50 
u,o • IJ,'l 2 l I q 1 2'l Q8Q 2, I q 

5,0 .. 5,'l q u ll q l 57 'l5'l 2,02 
b 1 0 • &,'l 2~ 58 tl 1 IOU 'l02 l,':l2 
'7,0 .. 7,'l 'SCI 83 I 1 11 I b I 796 l. 31 

6,0 • 6,9 b1 l?'l 27 " l lJU bl1 l,l'l 

'l,O • q,q 18 107 H 1 b I 40/J l,bO 

10.o •lO,'l I 8 112 ll I I l 107 2111 1,'l0 

I I , 0 •ll,'l T 7.0 22 2 2 SCI 1lb 2,00 

17.,(1 •I?.,CJ jj I I 1 2 q Jij 8i z,o;o 
1!,o •ll,'l Cl 1 I 2 il oi?l il8 1,80 
tU,C) wtU,q 2 I& Cl z 25 25 t ,1'7 

TOTAl. 225 51fl 161 bO 18 l,&l 

CUM, TOTAl. !000 175 l~9 18 18 
COl., AVG, f',CIS* 8,72 8,,, f\, jj} 10.'7'5 e,Tl 

AV£~AGE SIG, HEJGMT • t,bl fT AVfRAGE WAV£ PERIOD • s.H src• 
F'T ao IIARIANCf OF •AV[ 'lRIOO • u,n sEC 11U 

VARIANCE 01' StG, HEIGHT • ,T'l STANDARD DEVIATION OF PlAIOO • 2,21 nc• 
STANDARD O~VIATION OF M~IGHT • ,aq FT 
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281 088!:RVAT10NI SUM!o1AR't' ,OA Sf, && IEP &'I' 

Pf:.HlOO "'f I C.HT (H) 

CSEC~Jl 

CUM, HOW 

0•1 1~2 2 .. 3 ] .. 41 41•5 5•& &•1 h8 8•CJ TOTo• TOT,• AV(i 1 t 

,o " 1 • ~ ll 41 II 1000 1,!)0 

l,o • 2,11 
~~, ,oo 

l,5 ~ 2.~ 
~~b ,oo 

J,O • l,ll 41 ll 1 l2 ~~b 1,&7 
J,'j • s,q 1 1 Ill Q15 2,00 
41,0 • 11,9 ?fl 1 1 1 II ~0 ~eo 2,11 
-;,o • c;,q lb 1 II ?.'3 I 1 41 QO '11 0 l,111 

b,O • b,q ., 21 1 21 18 ll 1 QO 820 3,50 
1,0 • '·~ 26 ?I 16 111 111 141 ., 11~ 130 3,83 
8,0 • 8,9 1 1 ~, 18 25 ll II II 1b~ &12 l. ,l1 
~.o • q.~ 2~ 12':i 1 I II II 41 41 183 4142 1,1CJ 

10,0 •10,q 18 b6 1 1 II 1 01 z~q l,';O 

ll • 0 •11,CJ 18 lb 1 41 Ill ., QO 158 l,01 

12,o •12,9 II 18 ., 41 q lb &8 l,&O 
11,0 .. ,3,9 " II I 1 32 Jl 1,,0 
TOTAL tOJ 1168 128 115 ,, lb 28 41 1 l,U 
CUM, TOTAL 1000 8~7 110~ 281 1116 75 ]Q I 1 1 
COL, AVO, 1n,18• 8,&1 1,q1 1,91 Te10 Y,lo 8ell 1,,0 8,oo 8,418 

AVERAGt 81G, HEIGHT a l,Jb 'T AVERAGf WAVE PERIOD • e,st ~tc• 
VARIANCE OF SlG, MtlGHT a 2 1 412 fi'T SQ VARIANt[ 0, WAvt. PtRJOO a ,,81 UC IQe 
STANO&HO O[VJATION 0, MflGHT • 1,56,., ITANOARO OtVIATION 0, 'fRJOO • l,4t ar:c• 

Rf8ULTS OBTAINED FROM 7•1'1INUTt PtN AND JN~ RlCOROI TAI<t.N IiliTH A lfr:' RUUTANCf R!LU 
WAV( GAGf LOCATED AT 1'TH 8TH[tT Pl[R 

• CALMS ARE OMITTED, 

300 OA![RVATIONS IUM,.AAY fi'OR OCT bll OCT 67 

Pt.~IOD HflOHT en> 
CSfCS) 

CU"'• ROw 
0•1 1•2 Z•J ]•II ""' !1•6 ~·1 h& e .. CJ ••tO TOT,• TOT,• AVG 1 t 

,o • 1,q 3 1000 ,oo 
2,n • z,u 1000 ,oo 
2,5 • z,q 1000 .oo 
i,O • 3,11 l l 1000 1,50 
1,'i .. 1,9 QCJ1 ,00 
u,o • U,Q 1 1 13 qcn 2,00 
c;,o • c;,q 2 s ?7 1 0 1 ,., ~83 2,'JO 
b,O • b,q n 31 10 10 1 0 1111 91b J,l.O 
7,0 • 7 1 CI tJ1 2l 1 0 1 l l \17 7113 2,5t-
~.o • f!,Q t 0 A7 113 3 1 0 J J 161 bbb 2.12 
CI,O • q,Q iO 1tl0 20 1(1 1 an 505 1,&8 

10,0 •ltl,Q 1 ~3 20 1 ll ) 1 1 41 338 l,241 
1 1 • 0 •11.9 17 50 13 l 3 
sz.o •12,9 1 31 t1 1 

ftO 2211 1 • 91 

11,0 •tl,q t.s 1 3 
10 1311 Z,Ol 

111,0 •li.I,CJ 1 30 3 
2) .41 2,07 

ts.o .. ,-;,9 l 
31 GO ,,50 

TOTAL 11 510 211 83 11 20 1 J 
l l 1,50 

] J l,ll 
cu~o~, TOTAL 1000 QjJ.] 1113 1CJ1 lll 37 I 1 I 0 1 l 
COL• AVG, 10,411• CJ,eo 8,!»8 8,22 7,CJ] 8,00 CJ,r;o 7,-;o 11.50 1,50 CJ.t'5 

AVfiUGI: Sir., ~fiGMT • z,u n AVI:.RAiil: WAVE PfFIIOD • ct,15 SEC• 
VARIANCE 0~ SIG, HUO~T • lt"' n &Q VARlANC[ OF WAVt PE~tOO • 

'· 71 
SfC ao• 

ITANQAAD OrVtATION 0~ HPIGMT • 1.n,., 8TAN0AFIO OfVIATION 0, Pf~lOO • 1,410 SEc• 
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'32e. 08SfRVAT10~8 IUioiMAHY ,OR Jo~OV ~41 NOV 66 NOV 67 
Ptqioo I-IFIGHT Cn) 
(SfCS) 

0•1 1•2 2•1 CU~-4, POw 
1•41 "•5 , .. .. ., 1e8 , .. TOT,• TOT,• &V(;,• .o .. '·" 17 

1000 ,oo 2,0 .. 2,11 
1000 ,oo z,or.. • "·" 1000 ,oo J,o • l,IJ 41 2 

b 1000 ,til l,S • j,9 l 8 2 1? 9911 I , 50 11,0 . "·" 10 \f) 21 1 1 l 81 98] l,OZ 5,0 .. '5,9 13 38 30 ]II II 122 901 2,31 f>,O • 6,9 1 I IJO 23 1 I tJ to z 11 ?. 719 2,60 7,0 • 7,9 8 32 12 I 0 ~ II •s flfl7 Z,!>O ,,o • ~.9 17 ~7 27 6 118 57l 1,71 '1,0 • 9,Q l2 Qq ]0 z 1f>f> 41'J'J 1.~2 1 0 • () •111,9 11 'fl 10 ? 41 128 Z88 1 ,n I 1 , 0 •tt.• 55 1 9 41 41 83 U1 1,91 1z,o •12,9 41 2'1 ll z 1141 ,., 1,80 13.0 •tl.• f> l 2 41 

"' H "·'' 11.1,0 •ICI 1 Q l 13 2 2 u ,. 1,10 TOTAL. 111 419,) 2lZ 7ll Cll 11 b 2 1,9. CUM, TOTAL 1000 8fll 311 tH fit 19 8 z z 
COL., AVG, 8 .tl• 8,90 e,H f>,'fCI 8,411 6,17 ., .17 ,oo 7,50 11,1141 

AVEIUGE SJG, HllGMT • t .•~ n &VERA(;t wan P£RIOD • 8,4141 stC• 
VARUNCf 0~ ~1(;, HE IG~H • 1 • Zt. ~ T SQ VARl&NC[ Of WAVt PERIOD • o,51 nc •a• 
STANDARD OFVJATION 0' HtlGHT • 1e12 n STANDARD DEVIATlD~ 0' P£RJOD a l,5~ 1ft• 

~EiUL.TS 08TAlNtD 'ROM 1eloiJNuTE plN AND lNM RECORDI TAKEN WITH A ITEP RESliTANCl AlLAY 
WAVf G&Gl L,OCATED AT 15TH STREET PIER 

• CALMS ARf OMITTLD, 

bOb 0BS~RVAT10NS SU~'~""toRY F'OR OEC 641 I>EC b!:> DEC btl DEC 67 

PERIOD 
CSECS) 

HElliHT en> 

cu~o~, ROw 
0•1 1•2 2•1 3•4 11•5 ~·6 6•1 h8 e.• "•10 l 0•11 TOT,• TOT,• AYG,• ,o • 1,9 l l 2 1000 l,so l,o • l,ll 998 ,oo l,5 • l,• ••8 ,oo l,O • ],II l u IS 998 t.n 1,5 • },9 l l1 1 11 98] 1 • b 1 41,0 • 4,. s u u J 8 418 952 z,n 5,0 • 5,9 ' Jl 28 lO 15 5 111 9041 z,?u 

b,O •••• 8 lb 28 11 15 1 l l 1 {j 181 z,n 1,0 • 1,. 12 2b n 8 ) J l 18 b1S l,lt 8,0 • 8,• 10 58 25 a l :s i z to• s•~ 2,11 
,9, 0 • ••• Zo 101 "0 10 l l l 182 uao 1.81 tb,o •10,. 18 e,q lb 1 l 1211 lOU 1,15 u.o •11 •• ll Clb 20 s A:S 180 1,1>& u. 0 •1l,• 2 l8 18 J 51 98 1,95 u. 0 •IS • 9 u 10 J l 28 Ub z.z• 

14,0 •t4,q l l u 17 18 Z,lO 
15,0 •1'5,9 2 ,oo 
s~.o •1•,• l l 2 "•so TOTAL 109 4b5 251 '" 50 lO ' J l 2. tJ 
CUI'!, TOTAL 1000 891 uzo 175 81 )l 12 5 5 l l 
COl., AVG, a,rs• 8,17 a,qz 7,51 6,83 T,OO 1e75 ,oo &,50 ,no 8,50 8,55 

AVE~AGE SIG, HEIGHT • 2,13 rT AVf~AGE WAn PFHJOO a 8,5b SECt 
VARIANCE OF SIG, HEI&HT c t.So n SQ VARIA~Ct Of •AV~ PE~JOO I 1,13 SEC SQa 
STaNDARD DfVJ&TION OF HfiGHT & 1,25 n STA~DARO DEVIATION OF PERIOD • z,o7 SEC• 
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Pf"RIOO 
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lfl 
~3 
97 
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11l 
lOO 
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lO 
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l 
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e.n 
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9h 
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z.so 
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••• o 
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z ... e 
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Table 15. Regression equations used to 
compensate significant height 
statistics for Virginia Beach, 
Virginia. 

Date Compensation equations (ft) 

1962 to Mar. 1964 HNEW = 0.23 + 0 . 76 HoLD 

Apr. 1964 to 1968 No compensation 

NOTE: 
HNEW - estimate of significant height that 

would have been obtained by the CERC 
method of pen and ink record analysis 
(based on reanalysis of 2 months of 
data from Atlantic City, New Jersey). 

HoLD - significant height obtained by old 
method of pen and ink record analysis. 
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Table A-16. CERC wave gage history for Jennettes Fishing Pier, Nags Head, North Carolina. 

C£RC Forru 174-74 
18 ~far ]I, 

COORDINATES: 35°55' N., 75°36' W. LOCATION: Jennettes Fishing Pier, Nags Head, North Carolina 

[3eginning End of Gage Gage Water Distance 
of Proper Proper Length Range Depth from seaward 

Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft MSL) end of pier 

Step-resistance, 8 Oct. 1963 9 july 1964 Recorder struck by lightning. 25 -7 to +18 17 153 ft (on north 
staff-relay type side of 

pier) 

21July 1964 28 May 1965 Gage struck by lightning. 

13 June 1965 29 July 1966 Gage struck by lightning. 

9 Aug.1966 1 July 1971 Gage struck by lightning. 

28 Aug.1971 6July 1972 Electronic trouble. 

7 Aug.1972 31 Oct. 1972 New gage installed. 

Continuous-wire staff 3 Nov.1972 29May 1973 Pier damaged by storm. 25 -8 to +17 17 153ft (on north 
side of 
pier) 

15Mar.1974 10May 1974 Gage struck by lightning. 16 

13 June 1974 23 June 1974 Gage struck by lightning. 

27 Aug.1974 170ct. 1974 Gage struck by lightning. 

14 Nov. 1974 Still operative as of 1 Feb. 1975 

Pier 
length 
(feet) 

750 

750 



Tab l e A-1 7. Number of analyzed records from Nags Head, North Carolina . 1 

~ JAN FEB MAR APR MAY JUN JUL AUG 
R 

SEP BCT NBV DEC TBT 

1964 102 127 83 171 161 177 821 

1965 171 137 148 179 160 86 126 73 133 181 64 42 1600 

1966 l50 167 177 176 93 129 168 128 178 120 146 152 1784 

1967 l36 81 54 108 105 144 171 68 867 

1968 96 96 

1969 1 12 1 0 3 1 06 9 0 85 48 112 94 105 55 910 

1970 

1971 40 1 1 1 106 91 22 117 117 78 120 802 

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

1973 97 92 114 54 89 446 

1974 43 73 32 22 76 60 64 118 467 

1975 93 

lResul ts before November 1968 obtained from 7- minute pen and ink records 
taken six t i mes daily; anal yzed by the CERC method . Resul ts af ter 
November 1968 obtained from 1, 024- second digital records t aken f our 
times dai l y . 
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Figure A-28. ~!axima , means, and standard deviations of significant height from Nags Head, 
North Carolina . 
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Figure A- 29. f\teans and standard deviations of wave periods for Nags Head, North Caro lin ~ 
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Figure A-30 . Cumulative significant height distributions from 
Nags Head , ~orth Carolina. 
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T0b l e A-lS. Wave cl i mat e for Nags Head, ~ortl1 Carolina . 
D~stribution. of significant height versus perio(l 
(1n obs ervat ions per 1,000 observations) . 
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10o0 •10 1 9 
11o0 "ll•~ 
12o0 •llt~ 
DeO •lJ,CJ 
lUoO •\14 1 9 
"·0 •15,9 
1o.o -~~.• 
TOTAL. 
CUM1 TOTAl. 
COl., AVG, 

I 0 

3 

l 

1 
21 

1000 
11,17• 

l 
) 

I u 
i?T 
liJ 
1 0 
1f; 

55 
}41 

11 

J 

141 
Z1 
J6 
241 
31 
89 
31 
141 

17 

., 

AVlR&C( llG, M~lGMT a C! 1 9b FT 

l•IJ 

l 

1.15 
52 
1 0 
21 
1 0 
I 41 

VARI&NCf 0' SIG, Ml!GMT • z,lt FT SQ 
STANDARD DEVIATION Of HEIGHT • leiJ& fT 

J 
21 
21 
10 
1 

I 0 

] 

l 

' 

.. , 

1 
1 
l 
1 

1 

10 

h8 

T 

l 

10 
10 

tl.l? 

TOT,• 

1 
21 
41'5 

1 u 1 
lb2 

79 
l.JO 
Ill 
b9 

too 

11 

T 

cu ... 
TOT,• 

1000 
1000 
1000 

997 
97"6 
9.H 
'790 
b29 
~')0 

120 
lOb 
IH 
U1 

}8 
38 

1 
T 

AV(H&Gl WAVE ~lAJOO a 3 1 29 Itt• 

R U ~o> 

'"'·' o.oo 
o,o o 
1o'IO 
z,c;o 
2.3., 
1,09 
J,e,9 
J,so 
c!obO 
2,'1l 
2o2S 
o,oo 
J,uo 
o,oo 
14,28 
o,oo 
l,no '··· 

Y&RIANCF Of WAYf PERIOD • b,b5 SEC SQ* 
STANDARD OlVlATION 0~ P!RJOO • le~B StCt 

R[IUI.TS OBTAIN[O JROM 10l1J•&~C0NO DIGITAl. A(COROS TAMlN WlTM A STf' RES, AND CONT, WIRE 
•AV! GAGf I.OCATlO AT J~NNITTtl PlfA, 

t CALMI AA[ OMITTlD 1 

11 I 08St.RVATJONI BUM~'~AHY fOH 'EB b9 FEB 72 FEB n 

PERIOD SI G, HEIGHT ,,T) 
CSEC8) 

CUM1 ~ o · .,., 1•2 l•l 1•41 ""~ ~·· tt•., 1•8 8•9 9et0 TOT,• TOT,• Ave,• 

o.o • ·' 10 00 o , oo 

loO " le9 10 00 o , oo 

z.o • z.~ 1000 o , oo 

loO " 1,9 1 b I 0 19 1000 z,el 
CleO • u,Q } 3 b & 1Q lll\1 2,H 

c;,o • 'j,Q 3 10 IJ2 29 21 I 0 ) 11 q 9b1 j olll 

boO • b,Q 11 29 10 l& il H b lZQ 8112 CI.J, 

ToO " 1,9 1 b 13 21 1 0 ) b bll Ttll U,';O 

8o0 • 8,9 l 1(1 2" 1 fl lb tb z• b b 1]2 b50 11,!>2 

9,0 . ··~ I" lb 2fl l .. n l 9b 5111 l,To 

IOoO •10.~ .s 19 10 }5 t3 b lJ J Ill Clil 11,00 

11 I 0 •11.9 
lQQ o,oo 

I leO •12tQ J H }S ,i!] I 0 ll iJ ll 1TO 299 IJ,10 

1J .o •1.1,9 llQ o,oo 

1u,o •141,Q 2& 12 b l 1 0 112 l 122 129 'lobi 

". 0 •tS,Q ~ o,oo 

to.o •lb,9 l l b b e,oo 

TOTAl. 1b ne 228 1711 I I l "" Ill 101 ~~ J 'leiO 

CUM, TOTAL. 1000 9611 flUb ot7 Qll41 HI 2l'; 12?. 19 J 

COL., AYG, 8 1 10*10elll '1,13 8,blf 1,81J &,CIT 9,10 12e0b 11,50 10,50 9,415 

AVf.RACE SlG, Mll GMT a "•10 FT AVlHAGl llfAVl PfRlOO • 9,45 su• 
YARUNCl OF SIG, MEl GI·4T • "•n FT SQ V&RJ&NC[ OF llf&V [ PlHIOO • 8,91 SEC sa• 
ITANO&RO D~VJATlON OF HllGMT • lt ~ b n STANDARD Of.VlATION 0~ PERIOD • z.•• SEC• 
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3113 08li[RVAT10~1 

Pt.RIOD 
(SfCS) 

o.o • ,q 
loO • loCI 
z.o .. z,q 
3.0 .. },9 
u,o • 11,<1 
SoO • S,CI 
boO • t.,O 
1o0 • 1,<1 
8.o • t~,CI 
<loO • Q,q 

IOoO •tll,Q 
lloO •!loCI 
12o0 •IZeCI 
1.S.O •13,<1 
1u,o .. 1u,q 
1So0 •15oCI 
tt~.o •to,, 
TOTAl. 
CUM, TOTAL. 
COL., AVG, 

l 

l 
1noo 
8,'>0• 

Zb 

12 &2 

AVl~AG~ SIG, ~fiGHT • J,oi FT 

j 

Q 

l? 
z<~ 

12 
50 
32 
0 

VARIANCE OF SIG, HEJG~T a 3 1 011 ~T SY 
STANDARD DEVIATION OF MllGMl • 11 <11 ~T 

lb 

, 

j 

12 
12 , 
12 
12 

12 

q 

3 
1 

3 
12 

1111 

~~ 

ll 
111 
19 

12,111 

I'> 
?b 

3 Qb 

b A'i 
to1 

J U2 
' 1 '') 
b 125 

q 11 

J cb 
,~ 

38 
l O,<Ib 11 1 38 

CU!-1, HO"' 
TOT,• Avc;,• 

11'00 o,oo 
1000 o.oo 
10 00 o.oo 
&ooo c,so 
~85 c!,5o 
Q')Q .s."~ 
8b3 j,l\8 
17to 3,9] 
111 3,17 
UQO l..Sl 
)bll Jell 
219 o,oo 
239 11,00 

qq o,oo 
qq 11,8& 
lb o,oo 
2& ,,~o 

lebll 

AVfRAG~ ~AVE PlRlOO • Q1 ]Q Slt' 
VARIANCt 0~ WAVE PtRlOO • 8,09 Sft SO• 
STANOARO OlVIATIO~ OF PfRtOO • 2,811 I~C• 

R(SUl.TS 08TAJNfO 'RO~ 10!II•btC0ND DIGITAL RtCOHOS TAMlN wJTM A STlP RlS, ANO COHT, •tRE 
WAVE GAG£ l.OCATtO AT J~NNETT£S PitH, 

' CAl.MS ARf OMITT!O, 

3811 08HHVAT10HI IUIII .. ARY F 0 Jl A P R b q -APR 71 APR 72 APR 74 

PliHOr> uo. Mt:IGMT en> 
(st.CS) 

cu,., NOw 
o•t 1•2 1.•1 l•ll u•') ~·b b•1 1•6 ""' TOT,• TOt,• AVe;,• 

o.o • ,q 1000 o,no 
I , 0 " 1 • q 1000 o,no z.o • z,q lj J 8 1000 1 • e l 
loO • ],Q 1 0 ') lb CICil 1o8J u,o • u.~ 8 8 tl z• Q17 2,#18 
s.o • C,,Q )I 10 I b 13 ') 8\ Qijjll z.~2 
boO • ,,q .. 23 z• 10 " s '5 83 6H lo91 
1o0 • 7,• 11 16 t; (I 1 0 lj bO 7811 lo'>O 
e,o • 8,9 lb 1?8 76 ,, lb l 3 J 3 lbl 1211 2,2'> q,o • Q,Q '5 b'l AI 1111 I" " ' ') 3 21l ""I 2,87 

IOoO .. lo,• JQ 2b 8 lb I 0 5 1 101 l2Q l,11 
11 • 0 • I I , q IU o,oo 
12o0 •12eCI 21'1 tl 8 ') 3 1 0 3 7) llZ 1,111 
1.}, 0 •11, 0 IIQ o,oo lu,o •l"'•q ?o I .5 ., 

"" IIQ l,o.s 
15,0 •15,9 5 o,oo &o.o .,,,, ~ 5 5 1 • 50 TOTAl. iq 3AO zeq U5 81 4jjj 311 1 0 e Ze1l CUM, TOTAL 1000 q7l '591 302 111 lib !ll 18 (I 
COL., AVG, q.2J• 8,<1'1 8,71 8 1 LI8 e,s~ e,!lb ... n q,lj(\ 1 0. 11 8,841 

AVEHAG~ SJG, jojEJGMT • 2,70 FT •vrucE ••vt Pt.RlOO • e ,<~o st.c• 
VA~IANCf OF SIG, MllGHT • 2,27 FT SQ V&AIA~Ct. OF "AVE PERIOD • . 5. 71 arc ag• 
STANDARD O£VIAT10N OF ~EIGHT • 1 • 51 n ST&NUARO Ot.V1ATION 0~ PE.RIOO • z. n StC• 
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Jn OIIUUTlONI IUIUIAII' 'Oil •a¥ tt • NAt 71 KAt 72 Mt 7J 

P[R IDO 
IIttS! 

uo, MUGMT C"J 

eu•, a ow 
o•l l•l I• I , .. .. , , .. .. , , .. • •• ,.,,. TOT,• HG 0 1 

o.o • ,q 1000 o,oo 
loO • I , t1 1000 o,oo 
2o0 • lo'l 1000 o,oo 
3o0 • J,q I 10 J ., 1000 z.~o GoO • o •• 1 1 I o e l) '18'J J,.,o .,,o .. 'So 'I , I'S 18 e J 18 'Ill?. s,z• 
l>oO • l>o'l ) I 0 lO !I l) ~ . ., z,eo 
7o0 • ,,. , so ,, I) ' 

, J ., .. , 2oS'J 
e,o • ••• • lOll us eo u • J .,. ?1? z,n 
'loO •••• , u ., I) I'J 10 180 , .. ,,,, 

IOoO •10 •• ' 10 I J ,, IJ 10 , J 18 ue lolf 
"· 0 

•II •• ., OoOO 
lloO •llo'l n I) ' J J u .0 ,, .. 
IJoO •!So 'I u OoOO 
to.o ••••• ' J , lO u lo'JO 
I'SoO •I'S •• , o.oo 
l •• o ..... J J J ,,,, 
lOUL 2!1 HI zu IU .. JO 10 ' ' .... 
CU", TOUL 1000 "" •o• JZI IJI 'JO 20 10 ' coL, avo, ,,,o• lo8'1 e,u .. " •••• .... '·'' 11,10 11,00 ••• 1 

avtaaG[ IJO, ~tJOHl • le'J8 'T IVfiiAOt IIA¥1 P[IIJOO I 11 tl tte• 
VaiiJAHC( OP 110 1 Ht{GHt I loti HSO VaiiJANCt O' IIAV( PllllOO • Jelt tle Ill 
ITAHOAIIO O[VJATIOH OP HflOHl • lelO P ITaHOAIIO OIVIITIOH 0, P[IIJOO I 1 ,., ere• 

llliU~fl OtfaJNIO '"O" IOit•ltcONO OJIJTAL llteOIIOI TIIIIN •JTM A ltiP 11111 ANO CONTe •1111 

• •avl OaOl ~OCAflO AT JlNNlffLI Pllll1 
CILHI alt OHJffLO, 

l'l OIUIIV AT ION I IUH"all¥ ,011 JUN fl JUN fl 

PflltOO ua, Mt IOMT t" J 
( IH 81 

CUM, ROw 
e•1 t•l l•l , .. .. , , .. .. , TOT,• TOT,• ave;,• 

o.o • •• 1000 o,oo 
loO • lo'l 1000 0,00 
loO • 2ofl 1000 o,oo 
loO • ),9 'J 'J aooo s,so 
o.o • ••• ll " '"' 2o50 
SoO • So 'I 'J 10 I• Jl .,. loU 
l>oO •••• ,. )& ,. ' n .. , ,, .. 
7o0 • 1 •• 1>2 l& 10 .. uo I o'lf 
a.o . '·' 'J n• •• II 10 !I ' .. o ffl lo'll 
•• o •••• • lt'J ., 

' ' .. , Ill I ,t? 
to.o .. , .. 'Jl z• ?I ll'J loU 
lloO •Ito 'I ,. o,oo 
lloO •12·• ,. I 0 II ,. lo'IO 
lloO •IS •• .. o,oo 
te.o •I•·• 10 o,oo 
ISoO •IS•• " o,oo 
l •• o •I•·• I 0 ,. " I o!O 
TOTaL. ' uo ,.o •e " 10 ' •••• 
CU", tOTAL. 1000 .. , ,., to• ,. , . ' COL., AVG, 8,50• a.. eo 1,10 •••• '·" e,oo •• 50 .... 
Ay[IIAG[ tJG, H[JOHT I t,'l, PT avr•aGl wavt 't•roo • a.eo uc• 
YA.JAN([ 0' 810, H(JGMT I ,80 ,, "' va•taNCr O' •avr 'liiJOO 1 •••• tiC to• 
ITANOAIO OlvlaTJON O' H[JGHT • ••• ,T ITAHOaiO OlVJafJON 0' P[IIJOO I J e?l I&Ct 

II(IULTI OtfaiHtO P•OM IOII•IreONO OJIITaL taco•ol TawiN •ITM A tTIP l(t, AND CONTe •Jill 
WAVI O•lt LOCATIO AT JINNITTll PJIII, 

• CI~HI AI[ OHITTIDe 
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112 OBSl'RVUIONS 

Pl~lOD 
CSlCS> 

o,o • •• 
t.o • t.• 
z.o • z.• 
},0 • _s,q 
11,0 • u,q 
s.o • .,,. 
b,O • e,,9 
1.0 • 1,q 
A,o • a,q 
q,o " "•' 

to,o •10.9 
11o0 •\1,9 
tz,o .. ,z,q 
1.So0 •1},9 
llloO •14eQ 
TOTAL 
CUM, TOTAl. 
COL, AVG, 

Z1 
.Stl 
2T 

lH 
71 
su 

70~ 
}lit! 

e,.n 

AVE~AGE SIG, ~liGHT • 2,01 FT 

SU~~ARY 'OR JU~ ~· 

SIG, HUGHT HT> 

54 
71 

e,oo 

ttl 
16 

f\,.,0 

CUM, 
TOT,• TOT,• 

1000 
1000 

q 10 00 
q C,91 

18 9tl2 
]f) q tl II 
11 92• 
80 8~7 

4182 717 
20'l l95 

54 e• 
lb 

l1 lb 
9 

q • 

"Ow 
AVG,• 
o.oo 
o,oo 
1.so 
1 I 50 
.s.oo 
1o75 
2.oo 
2,39 
1oA7 
2,511 
t.~o 
o.oo 
le!IO 
o,oo 
.so 

2,01 

AVERA~[ "AVE PlMIOO • 8,~1 SEC* 
VARlANCl OF SIG, H[lGMT • 11 041 ,T SQ 
STANDARD orVTATION 0' MllGMT • 1,02 FT 

VARIANCt OF wAVf PlRlOD • 2,11 StC SQ* 
STANDAHD OfVlATION Of PERIOD • 1e65 SlC• 

RESULTS 08TATNfD F"0"' 10lu•S£CDND DIGITAL H[C0R08 TAKEN WITH A ST(P REI, AND CONT, •IRl 
WAV! GAGt LOCATED AT JlNNlTTfS PllH, 

' CAL"S ARE 0"1TTfO, 

182 088£RVATIONS SUMMARY ~OP AUG o9 AUG 72 

P!.MIOO azc., MflG~T C FT) 
CSlCS) 

CUM, ROw 
O•l 1•?. l•j }ell u.s 5•0 o•7 TOT,• TOT,• AvG,• 

o,o • •• 1000 o.oo 
t.o • 1 • Q 1000 o,oo z.o • z,q 1000 o.oo 
ltO " :s.• c; 5 1 I 1000 l,oo 
4o0 • 4,9 I b 5 5 21 •e• l, I 0 
5.0 • s.• 27 22 11 11 71 Qb2 j,"itl 
boO • f),Q 5 i1 H , 1l fl2 690 2oH 
1o0 • .,,. 5 11 l1 110 eoe 1o70 e.o • 8,Q lb l9A 1lb H ll 1 l Ho bQtl l I 1 9 
•·o .. q,q 7'7 lb ll 1b 112 102 2dS 10o0 •10,9 11 Z1 '5 5 IIQ I 7 0 2. t-1 1 1 I 0 -lt.• 1 2 I o,oo 12o0 •l?.Q !b 1b '5 1111 1 l l l,1S t.s.o •ll,Q 11 o.oo llloO •llloQ ll H 1 l 11 11 1 .n 1'5o0 ·I~.· 5 o,oo !boO •to,Q ' 5 , 1e50 l OTAL "' il~1 ]08 en 55 l1 to 2,10 CUM 1 TOTAL 1000 Q'il 500 14~2 '" 1111 u COl., AyG, 1o,eJ• •,os e,z• '7,7CJ e,oo 8,10 10,50 tl, 7l 

AVl!UGf: SlG, HUOHT • lolb 'T AV[RAGf IIIAVl P~RJOO • e.&e arc• VARJANCf OF 8JG, ~(JGHT I 1 1 ijS FT 8Q VA~ UNC.l 0, lotAVf. PUIIOO • ,, .. ., SEC SQ• ITANDARO D!VTATlO~ 0~ HEIGHl • le~O FT STANDARD OlV}ATION 0' PfRtOO e z.J" ate• 
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IIOJ 081(RVAT10N8 

III'!RIOO 

IUM""AR'f , OR Sf"P ,q I SEP 71 SEP 72 SEP 74 

SIC, MflCMT ('l) 
CIECS> 

o.o • ,q 
leO • loq 
z.o • z,q 
loO • 3,q 
u.o • q,q 
s.o • s,CJ 
tloO • &,q 
1.0 • 7,9 
6,o • e,9 
q,o • 9,9 

IOeO •\0,9 
1 1 • 0 • 1 1 • q 
12t0 •12·9 
13.0 •13,9 
tu,o •111,9 
TOTAL 
CUM, TOTAL 
COL, AVG, 

10 

10 
Ul 

1000 
11.01• 

l 
2 

17 
lT 
1l 
1U 
27 
?~ 

H 

11 
231 
·~8 

9,31 

5 
I 0 
Z2 
uo 
12 
qu 

37 
H 

25 

AVEHAGl SJG, HEIGHT • lel~ FT 

~ 

22 
22 
21 
lO 
20 
25 
I 5 

1' 

VARIANCE 0~ SIG, HEtr.MT • ],08 fT SQ 
STANDARD DEVIATION 0, HEIGHT a 1eT5 ~T 

2 
11 
I L' 
12 
20 
20 
15 

17 

2 
t19 
1fl8 

8,79 

tt•7 

5 
7 

5 
7 

i!O 

7 

1 0 
2 

I 1 
.H 

1o,so 

7 
2 

5 

15 
20 

to,n 

2 
I i 

l 31 
92 

112 
e,Q 

lUl 
lJU 
139 

1241 

15 

AVERAGl IIAVl PlRIOO • 8,85 SEC• 

CU"~, 
TOT,• 

1000 
1000 
1000 

996 
985 
948 
65& 
hll 
&75 
1112 
29R 
159 
1!>9 

35 
15 

VARIANCl OF WAVl PERIOD • tteOI SlC SQ• 
STANDARD DEVIATION 0~ PfRtOD a 2,115 SlCa 

RO• 
AVG,• 
o.oo 
o.oo 
lo'JO 
2.70 
1,10 
1,39 
l, 1 7 
lebl 
2.70 
l,uu 
1,82 
o.oo 
J,l8 
o,oo 
le 'H 
1,19 

RESULTS OBTAINlO FROM tOlUe8lt0ND DIGITAL HltORDS TAKEN WITH A STEP RES, AND CONT, wtR£ 
WlVf CACl LOCAT!O AT JENNETTlS PIER, 

• CALM8 ARE OMITTlD 1 

2lb OU,RVATIONI SUMMARY FOR OCT 11 UCT 1Z 

PERIOD SIC., HEIGHT (") 
(lf.CS)' 

CU114 1 RUII 
0•1 1•2 2•1 leU 4e5 ,.tt .. , Tel' 8•9 9e10 TOT,• TOT,• Ave,• 

o.o • ·' 1000 o.oo 
leO • I • q 1000 o,oo 
z.o " 2,9 1000 o,oo 
leO • ],9 .. 9 ll 1000 2.17 
u.o • u,9 \6 9 4 II )!> 981 3,38 
s.o • s,9 ., zz 119 40 II 1211 q'51 le!>O 
beO • h,9 ' }5 l1 31 13 q u 128 Ill} Zo91 
7e0 • '·' )I 110 35 9 18 " 1112 ft95 le411 
e,o • e,9 18 bb 88 31 27 l7 u q II 281 553 } • 1 fl 
9,o • 9,9 18 22 • 9 18 q u 88 270 u,uo 

to.o •10,9 ll q q ll q 66 181 11,57 
ll • 0 •1t,q 11' o.oo 
1z.o •lle9 q 9 u l1 4 .. 22 q 88 1 15 ~.zs 
lJ .o •1},q Z7 o,oo 
tu.o •1U,q u tl 4 ll l7 3,50 
l!>oO •15,q Cl o,oo 
lbeO •1&,9 4 II ., 1e50 
TOTAL 27 199 251 1418 t28 97 S5 58 22 q 1,59 
CUM, TOTAL 1000 qn 77Q 5t8 }50 2l1 1211 ee ll • 
COL, AVO, 7 ,e:u 8,lq e,ol 1.os e.o~ 8,5~ q,50 10.27 11.,0 •.oo ,,25 

AVERAG! SIG, HEIGHT • },55 FT AV~RAGE IIIAV[ PtRIOO • 8,21 uc• 
VARIANt! OF SIG, H[lGHT • 1,7, n sa VARIANCF O' IIIAVl PERIOD • 5,115 IEC SQ• 
ITANOARD DfviATION O' HEIGMl • lo 95 FT BTA~OARD OEVIATION OF PERIOD • 2,)11 SEta 
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I U Ottiii'UfJOHI IU""'II' ,011 HOY fl HOY Yl 

~[11100 uo. llriiiiT '"I 
<ttCSl 

cu ... •o• ,., , .. ••• ••• .. , , .. ••• TOT,• TOT,• avo,• 
t•l - I •I 1000 o.oo 

OoO • . " . 1000 o.oo 
I, 0 • 1.• 1000 o,oo 
ZoO • l·• • 1000 ),50 
)oO • J,'l • 10 ... J,,. a,o • ••• I I • lJ •• •s• 1,0) s.o . '·" II ,. ,. • • 111 ... !I,U , . 10 •" u • • &tO • ••• IOJ . ., 5, II 
1oO • '·' • • I I • ,, • II 

IU ,,, ,,,, 
e.o • e.• IT )I )I II ,, II .. • •• loll •• o •••• II I' ,. II IT 

IU , .. loll IOoO •to.• II ., 10 II IT II 
ltJ o,oo II , 0 •II•' ,, u " Ill IIJ ,, .. lloO •llol II ,. ,, 
•• e,oo tJ.o el),l ,. " •• '·" lloO . , ... • II ,. 
" . ... l!loO ·"·' II " " .. " u.o •I•·· • TOTAL ., ttO ,.. , .. Ill II. If • •••• 

CU", TOTAL 1000 1000 ,,, ,., , .. ,. tU n • .... tot., avo, O,OOtiO,iJ '·'' ••• 1 '·" '·'' 11,00 '·" •• u 
iV[IItG[ 110, H[fCIOT • lolt '' AVflltO[ ~tVI 'liiiOO • ,,1) I[CI 
YaiiJaNtl 0' 810, H[IOIOT • 1,,0 '' IQ Yallfti'ICf O' ~a¥( 'l"lOO • loOI I!C 181 

ITANOAIIO OfvltfiO~'~ O' ~lfiMT • 1 ... " IT&NOAIIO O(YJATION 0' 'l"tOO I loll IICt 

"EIULTI OeTafi'I[O '11010 IOII•ItCDI'IO Otllfal "ICOIIOI Ta•(H WJTM a ITI' I'll, aHO CONTe •1"1 

• 
wavl lall LOCATIO aT JII'INITTII 'Ill, 

Cll.lll allr O•ITTIOo 

II J I OBSERVATIONS .UMMaRY FOR Oft b8 DEC 71 DEC 7Z DEC 74 

PfRIOO Slw, Hp;lCiHT en) 
CS!.CS) 

CLIM. NO• 
0•1 1•2 Z•l )•U 4•S , .. ., .,., he 8•Cl q.,1c TOT,• TOT,• ave;;,• 

o,o • ,q 1000 o,oo 
t.o. t.q ~000 o,no 
z.o • z.q 1000 o.oo 
.\eO • :s,q 2 t2 2 If> 1000 2.:so 
u,o • u.q 7 t2 s 2 lb qAu z,c,q 
s.o • s.q z t 2 2l 78 1q 7 ll tot! qs6 :s,e,u 
btO • boll 2 tb ttl 3l Zl lC' ' l 2 1 I I fl"lb :s. 71 
7.0 • 7.q s lq ' 21 ll 1" T 2 Cl1 "'~ 3,7'1 
8,0 • e,q Zl '12 "l6 76 lS 1q 12 l no b'l7 J.i!q 
q,o • q,q 1b 2b 18 I U q q 2 1011 '127 2ebl 

1o.o •IOoll 5 2h 10 Zl 2 7 l '15 321 lo7'1 
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TOTAL b5 2b'i lll 1113 tll 741 lO 1q 5 lj leO!» 
CUM, TOTAL 1000 qH t~71 ., Ill\ Zb5 tl2 ,, ze • ., 
COL, AVO, ~,4&•lOebq 0,11 e,sJ 8,4l 8,53 Toll &.25 7.~0 8,~0 ~.141 
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VaRIANCE or SIG, HElij~T • z,eo n sa VaRiaNCE OF WA~E PfRIOD • e, tT SEC so• 
ITANDaAD DEVIATION OF ~Elc;;~T • 1eb7 n STANDARD DlVIATION 0~ PERtOO • leU St.C• I 
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COl., avo, ..... .. ,. ,,., ',Ill .. " e.•e '·'· ,,ee .. ., 10, .. "·" '·" '·" '•" .. ,. 
aV!~IG[ Ito: "[fONT I .... ,, avr~&G! wavt •r~roo • e:si IEC• 
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Table A-19. CERC wave gage history for Johnny Mercer Pier, Wrightsville Beach, North Carolina. 

Ct:~C Form 174-74 
18 ~far ]I, 

COORDINATES: 34°13' N., 77°47' W. LOCATION: Johnny Mercer Pier, Wrightsville Beach, North Carolina 

!3~ginni ng End of Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward Length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft MSL) end of pier (feet) 
_..;:;,;;; 

Step-resistance, 19 Mar. 1970 27 Jan. 1972 Gage electronics vandalized. 25 - 8 to +17 17 0 800 
: staff-relay type 

31 Jan. 1972 24 July 1972 Gage struck by lightning. 

9 Aug. 1972 18 Sept.1972 Gage struck by lightning. 

28 Oct. 1972 21 Mar. 1973 Power off at pier. 

26 Mar. 1973 4Aug.1973 Gage struck by lightning. 

4 Oct. 1973 31 May 1974 Gage struck by lightning. 

20 July 1974 3 Nov.1974 Gage ground disconnected by 
vandals. 

Continuous-wire staff 17Jan. 1975 Still operative as of 1 Mar. 197 5 

I 
I 

I 



Table A- 20. !~umber of analy zed digital records from Wrightsville Beach, 
Uorth Caro 1 ina . 1 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP acr NBV DEC TBT 
R 

1971 22 96 54 89 76 117 117 113 80 111 875 

1972 88 116 119 1 1 1 120 109 65 78 67 14 117 82 1086 

1973 81 88 88 60 96 76 65 6 62 79 43 743 

1974 98 98 85 '76 92 8 29 79 69 100 8 742 

l From 1,024- second records taken four times daily . 
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Figure A- 33. Haxima, means, and standard deviations of significant height from Wrightsville 
Beach, North Carolina; computed from 1,024-second digital wave records taken 
four times daily. 
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Figure A-34 . Means and standard deviations of wave periods for Wrightsville Beach, 
~orth Carolina; computed from 1,024-second digital wave records taken 
four times daily . 
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figure A-35. Annual cumulative significant height distributions 
from \\rightsville Beach, North Carolina; computed 
from 1,024-second digital wave records taken four 
times daily . 
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computed from 1,024-second digital wave records taken four times daily. 
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Figure A-37 . Seasonal summaries of cumulative significant height 
distributions from Wrightsville Beach, North Carolina; 
computed from 1,024-second digital wave records taken 
four times daily . 
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Table J\-21. Wave c l imat e for Wrightsville Beach, North Caro lin!l. 
Dis tribut ion of signifjcant height versus per iod 
(in observa~ion s per 1, 000 observations). 

2~7 O~S!RVATIONS SUMMA~Y 'DR JAN 72 JA~ 7) JA~ 74 

Pf'RtOO 
(SEC8) 

o.o • •• 
leO • loCJ 
2,o • z,q 
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to,o •tO,CJ 
11,0 •II,CJ 
12,0 •tZ.CJ 
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1000 o,oo 
1000 2,~b 

q7u :s,oo 
Q2CJ l,2b 
187 2,CJO 
~H 1,58 
5H lo71 
l~~ 2o20 
tos z.t7 

15 o,oo 
15 lo8l 
u o.oo 
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AVERAGE W&Vf. PERIOD e 71 81 lfC• 
V&RIANC[ O' WAY! PERIOD e 4,31 S[C So• 
ST&NOARO DEVIATION 0, PERJOD • l,O& SEC• 

R[SULTS OBTA!NEO FROM tozu•8~C0NO DIGITAL RECORDS TAK!N WITH A STEP RESISTANCE RELAY 
WAVE G&GE LOCATED AT JOHNNY H[RCER PIER 

• CAL~& ARE OMITTED, 

302 ORU:RVATIONS SU!IolH&RY FOR 'PB 72 HR u ,[8 741 

PER TOO UG, H!'IOHT (H) 
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CJ,o • CJ,CJ 70 Ub lO tO 7 ] 15' 187 2,tt3 

to,o -to,CJ 10 110 11 ] 86 228 l,lll 
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1bo0 •tb.CJ 10 ) J tJ 3 :n ]fJ 3,uo 
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VARIANCE O' SIG, HEIGHT • l,Ol FT SQ VARIANC! OF WAVf ~ERIOD • q,tu S[C so• 
ITANDARO DEVIATION O' H£TG~T • lelll ~T STANDARD otVIATIO~ OF P[RTOD • l,Ol st.C• 
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CUM, 
TOT,+ 

1000 
1000 
11100 
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O•l 1•~ 2·1 '·" 4•5 5eb 6•7 OT,• TOT,• AVG,• 

o.o .. ,9 1000 n.oo 
1.0 • 1. q 1000 o,oo 
2.0 • 2.q 5 '5 1000 1,'50 
leO • ],Q II 21 '5 413 9Q'5 2,38 
11.0 • I.I,Q 1 I H 41} 951 2.2~ 
s.o • s,q 21 87 I,IQ tbl 908 2,t»l 
boO • e,,q 1& Q8 I b 11 tfl '5 228 11.15 lebO 
ToO • T,q 1.1\ ijQ 1 1 '5 11 120 511t 2,68 
8.o • 8,Q 17Q 11.11 II 5 "i ]118 197 2,09 
q,o .. 9,Q 27 5 5 38 (IQ lo01 

1o.o •IO,Q ~ '5 ll 1 1 z.oo 
TOTAL 5 38fl 1.1~1 qz l1 22 If! l, :se 
CUM, TOTAl. 1000 QQI\ fjQQ 1'58 t»5 }8 111 
COl., AVG 1 t~,so• 7,51.1 o,al 0. 1 '5 1,10 7,00 7,17 7,07 

AVfRAGE SIG, HEIGHT • 2,38 FT Avfi:UGE WAY~ P[RIOO • ?,to ate• 
VAitiANC~ O' SIG, M£IOHT • ,qu n so VAAUNCt 0,. WAY! PfAIOO • l•Gl src n• 
ITANOAAO O~Vt&TlON 0~ MEtGHT • ,91 ,., STANOARO OEVIATJO~ 0, P!RtOO • le56 llC• 
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130 0"SI!AVATI0NI 

,[RIOD 

au~~ARY FOR JliL 72 JUL 7) 

II(;, HEIGHT en> 
C Stc5 > 

o,o .. ,q 
1.0 .. 1,q 
z,o • z.q 
leO • } 1 Q 

u,o • "·" 
s.o .. ~.q 
beO • b,CJ 
1,0 .. 7,CJ 
e,o • "·" 
q,o .. "·" 

to,o •to.CJ 
lt,o •II,CJ 
12,0 •12.~ 
n.o •ll.q 
llleO •llioCJ 
TOTAL 
CU"'• TOTAL 
COL, AVG 0 

1000 
o.oo• 

bCJ 
77 
ll 

lOt\ 
I !I 

8 

II 
123 

1000 
.,,bl 

31 
lib 
lib 
38 
b2 

218 
)8 

8 

ll 

AVfRAGE SIC 0 HEIGHT • 2o2b 'T 
VARIANCE OF SIG, HflCHT • 1 417 
STANDARD DEVTaTION 0, HEIGHT a 

8 
31 
}R 

Jl 
8 

11 
!I" 

1511 
15" 
~Jl 

CU1'4, 
TOT.• 

1000 
1000 
1000 
1000 

Qbq 

15 :sqz 

q15 
h2 
bOlt 
515 
12} 

ROW 
ave,• 
o.no 
n.no 
o,oo 
2,50 
2,fJ41 
2.35 
2,25 
2. 17 
2,}8 
2,}8 
z.oo 
o,oo 

23 
23 

bl 
• c bi! 

lib 
41ft 2,10 

8 o,oo 
8 1.150 

l,J41 

.,.so 7,5fl 

AV(RAGl WAY[ ,[RJOD a 1,~41 8FC• 
VAPJANCf O' WAY( '[RJOO a J,8Q SfC So• 
STANDARD nEVIATJON 0' P!~tOD • s,qT Stt• 

~tiULTS OBTATNfD FROM IOZII•IfCONO DIGITAL R!tOAOS TAKtN WJTH A ST!, ~!SJSTANC[ AELAf 
WAV! GaG[ LOCATED AT JOHNNY ~EAC!R PtF~ 

• CALMS ARf O~ITTED, 

111\7 08Sf'RVATIDNS SUMMARY FOR AllC 72 AUG 74 

PfRtOD 
(SfCS) 

SIC, Hf'IGHT f,.,) 

CUM, ROw 
11•1 ,.~ 2•1 l·" ""' , .. TOT.• TOT 0 t AVG,• 

"'oO • ·" 1000 n,oo 
1 • 0 • 1 • q 1000 ,.no 
2.0 • 2,CJ b 11100 1.'10 
loO • },q b I' 1 q """ l, I 7 
u.o • "·" 25 51 b Qb ens l,lll 
s.o • 5,CJ l~ 10 57 11 lbb I\7Q 2,"'5 
b,O • "·" 70 •" 1 1 ll t5CJ 111 2,}0 
7,0 • '·" 'ST 51 ll 1? 1 5511 2,11 
e,o • e,CJ ~· 108 8) 287 llll 2,11b 
q,o • q,q • "' l] fill 141ft lobO 

1o,o •IOoCJ l'5 2'5 81 2.50 
11 • 0 •11oCJ 51 o,oo 
12.0 •IZ,CJ ~~ tCJ 57 2,150 
11,0 .. ,l,CJ H o,no 
Ill eO •I11 1 CJ 11 • 1CJ l" 1,111 
1'5.0 •15.CJ tCJ o,oo 
1bo0 •lboCJ ., 

fl '" 1,'50 
1 7. 0 •17oCJ 1) o,no 
te,o •18,CJ 1} 0,(10 
I CleO •tiJ,q 1} o,oo zo.o •20oCJ fJ fJ ll 11 2,50 
21,0 • o,oo TOTAL 287 1120 l55 ll fJ 2,55 CU"', TOTAL 11100 1000 711 2CJ} 38 • COL, AVG, o.oo• 8ol4.1 , . ., .. •• 88 5.70 "·50 .,,,, 
AVERAGE SIG, MFIG~T • l.~l 'T •AVERAGl WAVE 'EAIOO a 1,~1 S!t• VA~lANCE OF SIG 0 HEIGMT • ,fill FT SQ VAifUNCE O' ••vr PERino • •·e• uc '"' ITANDARD O~VtATlON 0, METGHT a ,eo rT STANDARD OlVIATlON 0, PrRtOO • z,u liCe 
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21Jl OU!RVATJONI 

PERIOD 
(SEell 

o.o • •• 
leO" 1,q 
z.o • z.q 
loO • ],q 
u,o • u,q 
5e0 • 5.9 
boO • b,q 
1,0 • 1,9 
e,o • e,9 
9,o .. 9,, 

to,o •10,9 
11.0 •tt,9 
12,0 •t2.9 
n.o •tl,9 

u,o "'"·" TOTAL 
CUM, TnTAI. 
COl., AyG, 

" 1000 
10,50• 

l41 

" o;q 
u7 
51 
241 

tlO 
un 
411 

51 

AvEHAGE SIG, HEIGHT • l,55 FT 

IUM~ARY FOR IF' 11 IEP 11 SEP 74 

ltG, H[lGHT (,TJ 

II 
lb 
lj'j 

tb 
12 
28 
20 
20 

20 

hiJ 5•• fOT ,• 

32 
8 1 n 1 

1 b t 21 
20 It 9 
a 75 
8 lOb 

91 
41 1141 

41 qq 

., " 
1 I 41 

e.,u • e.,5o a,oe 

CUM, 
TOT,• 

100 0 
1000 
1000 
lOOn 

Qb8 
flfl2 
Hq 
be?! 

""-; 
1410 
24Q 
115 
11 .. 
lb 
lb 

ROW 
AVG,• 
o,no 
o, oo 
o,oo 
z.z~ 
2,q41 
1,16 
2.~1 
2,41~ 

2,':12 
l,H 
2,?1 
o,oo 
2,541 
o,oo 
l,Z!I 
z.u 

VARIANCE 0, SIG, HEIGHT • ,bb 
STANDARD DEVIATION 0, HEIGHT • 

AV!RAGE WAV[ PERlOO e 1 1 11 SfC' 
VARIANCE OF WAVE 'ERIOO • 6 ,84 S!C SQe 
STANDARD DEYIATIO~ 0' PERtOO • lefll SEC• 

RESULTS OBTAINED FROM l0l~•SFC0ND DIGITAL RECOROS TAKEN WITH A ST[P RESlSTANCt RELAY 
WAV! GAGE LOCATED AT JOHNNY M[Rt[R Pt[R 

• CALMS AR! OMITTED, 

l1!1 OASERVATIONS IUMMARV ,-,~ OCT 1l OCt 73 OCT 74 

PfRtOO IIG, HOOHT rn, 
(8t.CS) 

CU"'• ROlli 
11•1 h2 2•3 '"" 41•!1 IJefl f»• 1 roT,• TOT,• AVG 1 ' 

o.o • .~ lOOn o,oo 
leO • l • ~ lO On 0,('10 
z.o • l,Q " jj tnon 1.50 
leO " J,Q 22 1 1 33 ~Qb loll) 
u,o • U,Q 2? zq 1 l bZ 9bU 2.32 
5,0 • 5,9 H 810 l9 1 151 902 2,157 
b,O - b,q Sfl n 21 .. 15b hQ Zo11 
7e0 • 7,q b5 !15 " .. tl1 593 z,to 
e,o • e.~ 1 1 1241 flU 18 ll " us Ub5 z.ze 
q,o • q,q 1 uo 1~ 1 ' eo lOO z. t8 

1o,o •to,q 410 1 4 " 120 1,1q 
lt • 0 •It ,9 b9 o,oo 
lz,o •12,9 1 z• 1 a "' b9 t,bS 
11,0 •U ,q 2Z o,oo 
111,0 •141,9 " ' " 15 l2 1,150 
15,0 •15,9 1 o,oo 
1bo0 •1b,9 1 1 ' t,IJO 
TOTAl zq 4151 171 •e H 15 41 l,U 
CUM, TOTAL 1000 911 5l0 1419 51 18 " COL, AVG, 1o:5o• a,1'5 1~0'3 t~,qe 1 •• 1 a,11J 8,50 ,,,. 
AVERAGE SIG, HEIGHT • 2,14 ,T AV!RAGE WAY[ PERIOD • ? ,.s I!C• 
YARI&NCt 0, SIG, HflQHT • ,ae ,-1 SQ VaRIANCE 0, WAY[ PtRIOO • ,,51 IEC so• 
ITAN04RO DEVIATinN 0' H[IGHT • ,qu '' STANDARD DEVIATION 0, PfRJOn • 2,,, nc• 

155 



21ft OBURYATIONI IU .. MARY ,nR NOV Yl NOV Yl HOY Yl 

PERIOD SIG, H[IGHT en) 
CS!CS) 

cu•. RO• 
o•t 1•2 l•l 1•11 o•ll ,.b ,.., 1•" A•IJ TOT,• TOT,• AYG,t 

o,o .. •• soon n,no 
l • 0 .. l. Q 1000 o,oo 
2.0 .. z.• lOOt' o,oo 
leO • l,CJ II ' l II z• anoo 2,1)) 

11,0 • "'·' ' 51 25 ' '11 ,,, l,llb 

5t0 " '5,Q 1 t 1)5 410 us ,,. "IIO 1, i'3 
b,O . ,,, 4 3b 11 II 22 , .. ttl 721 2,'12 
r.o .. '·' II n t& '" " " Q 83 bO'I 2,63 
e.o ,. 8,Q Ill 105 83 z• " ' 250 '525 2 .:J 1 
Q,O ..... 22 ]6 u II ' IJ Qll l7'5 2 1 0CI 

to.o •1(\,Q u til II Cl '8 Ut l,Ob 
ll • 0 •Itt Q 113 o,no 
12.0 •12.• "' z• " eo lll l • ·~ 
ll,O •tl,Q "' o.oo 
tu,o •III,Q 18 tl " )b 41) &,CJO 
ts,o •1'5.'1 1 o,oo 
lb,O .,,,. 41 II 1 1,'50 
11.0 •t7,CJ II o.oo 
18,0 •18 •• II o,oo 
u.o .. , ... " o,oo 
zo.o •20,CJ II " .so 
21 • 0 • o,oo 
TOTAL. '511 H7 Hl I CIS ., 25 Q " ' z,n 
CUM, TOTAL. tnoo If lib bO'~ l" po 110 p: l , 1 
COL., AVG 1 •• '57• ,,l4 '7.&11 b,&l b,38 ,,21 7.50 •• 50 e.5o e,ol 

AVERAGE SIG, H!IGHT • 2 ,'511 rT AV~RAGE •AVE PERIOD • 8,03 SEC' 
VARIANCE 0' SIG 1 MfiGHT • , • 55 n SQ VARIANCE 0~ WAY! P!RIOD • ,,32 sre ag• 
STANDARD DEVIATION OF HEIGHT • t ,l5 n STANDARD DEVIATION OF P!RtOO • 2,11 lEtt 

-(IULTS 08TAtNEO rROM t0241•Sft0ND DIGITAL R!tOROS TAM[N WITH A STtP Af8IITANC[ R!LAY 
WAYf GAGE LnCATfO AT JOHNNY MERCER PI[~ • CAL•$ ARE OMITTED, 

\'1] OBS~RVATIONS IUMMARY ,.OR DEC 71 DEC 72 

PERIOD arc, HEIGHT en> 
CSlCS) 

CUM, ROW 
O•l l•l l•l , ... 4•5 5•b ,., 7.8 "•' TOT,• TOT,• AVG,• 

o.o .. •• 1000 o,no 
leO • t • q 1000 c.oo 
2,0 • z.• tnoo o,oo 
leO • .},Q 1 n 1 0 '0 ll toon 2,50 
4o0 • "'·' 1 0 11 o; '3 52 .,. 2,70 
s.o • '5,CJ 21 bl lb ll 1 0 t b 1 .,, l,zu 
beO . ,,, 21 U'f lb lb 

' 0 
11) 1110 1'5b ),Ill 

7t0 • '·' 31 2b 2ft lb 1 0 ' 1111 &11 1,111 
e.o • e.• 83 111 21 11 }b t; '0 ~n 503 l,t8 
q.o ,. q,q 78 lft 1ft 5 5 IJ 150 26Q 2,&0 

to.o •10 •• ll ]b ,, 5 5 Q] t 'q 2 tbl 
It , 0 •11.'1 Zb o.oo 
12.0 •12.'1 ll 21 2ft t,IJO 
ll. 0 "tl.CJ ' o,oo 
tu.o •l'l,'f 5 '5 ' 3,50 TOTAL ]Ob 2'15 1&1 t1U n 3b an ~ J,O] CUM, TOTAL 1000 1000 ftQI' 1qQ 218 t&!ll 5l 1ft 5 COL, AVG 0 o.oo• l!o41fl 1.211 felT ',ll e.oo 1.0'7 1!,5n •.5o '." 
AVERAGE StG, HrlGHT • z,c,, "T AVf.'IUGE WAY! P[AlOD • 1 .. .,, stc• 
VARIANCE OF SIG, HEIGHT • 2 .ll n so VARtANtf 0' WAVf P[RtOO • u.z1 sEe sg• 
ITA~nARD OEVIATIO~ O' ~fiGHT • '·"5 ,T ITANOARO DEVIATION 0~ P!RtOO • 2,07 SEC• 
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2Q80 OAI!RYATIONS IUMMARY 'OR 33 MONTHS APR 71 THROUGH OCT 74 
Pf:RtOr> 
( HCS) 

SIG, HP:IGHT tn) 

CUM, ROlli 
O•t t•l 2•5 '•" 0·5 IJ.b h7 h8 e .. • •• ,o TOT,• TOT,• AVG,' o,o • ,q 1000 o,no 

leO • ,,q 1000 o,no 
z.o • z.q II I II tnoo l , bS 
},0 • ),q l 0 t8 5 311 C»qb 2.35 
u,o • u,q 8 12 lq II l bli 9bl c,Al 
5o0 • s.• l1 bZ 411 22 t t 158 8QA z,ql 
beO • b,Q 2 U2 St aJ t] 1 1 IUO 1un 2. 7l 
1,0 • 7,9 t l5 311 '" 1 0 ] 1 100 bOO 2,70 
e,o • 8,9 5 98 toe ]4 l] b ] 1 t t u• 500 l,uq 
9,0 • q,q " 38 ]8 12 1 2 t t •• 211 Z,3b 

to,o •10,9 28 21 , 2 1 b5 tJl z,zt> 
t 1 • 0 • t t I q bb o,oo 
tz,o •tz.q l 1b til ' 1 u bb 2,?0 n. o •t1,Q 211 o,oo 
tu,o •tu,q l b 7 1 t t7 24 Z,?b 
ts.o .,c;,q 1 o,oo 
lbeO •tb,Q 2 1 5 1 z.e• 
17,0 •17,9 3 o,oo 
te,o "18,9 1 o,oo 
19,0 •JQ,q } o,oo 
2o.o •20o9 t 1 3 1 t,8e 
zs,o • o,oo 
TOTAL. 15 ltb ]QT lb1 70 l t 9 2 2 , 2,58 
CUM, TOTAL. tnoo 985 bb8 nz t05 ]U t3 II 2 1 
COL., AVG 1 .. "" 8,27 7,1)1 7e114 1olb 7;u 7,b9 8,'50 8,30 8,50 7,71 

AYf:RAGF SIG, Hf:IGHT • 2 1 55 FT AVE~AGE WAVE PERIOD • 1,19 SfC' 
VARlANCt 0' ~tOe HEIGHT • t.21 n sG VARIANCE OF WAVE PtRIOO • 5,88 St.C SQI 
ST4NOARO OfVIATlON 0' MEJGMT • t. to n STANDARD D[VlATtON 0, P!RtOO I 2e4l SE.Ce 

A[SUL.TS OBTAtNfD FROM l014•SfC0NO DIGITAL. RfCOROS TAKlN WITH A STE' RESISTANCE R[L.AY 
•AVE GAOf L.OCAT[D AT JOHNNY MERCER Pl!R 

• CAL.MS ARF OMITTED, 

• 
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Table A 22 CERC wave gage history for Holden Beach Pier, Holden Beach, North Carolina. 

CE!tC l~orm 174-74 
18 :tar 71• 

Beginning 
of Proper 

Type of Gage Operation 
--

Continuous-wire staff 5 Feb. 1971 

13 july 1971 

27 Aug. 1971 

20 Oct. 1971 

12 july 1972 

9 Aug.1972 

27 Oct. 1972 

16 Mar. 1973 

Continuous-wire staf 21 Nov.1973 

16 Jan. 1974 

8 June 1974 

19 July 1974 

I 28 Aug.1974 

End of 
Proper 

Operation 

9 June 1971 

20 july 1971 

16 Oct. 1971 

6july 1972 

5 Aug. 1972 

18 Sept.1972 

17Feb. 197: 

3 Sept.l973 

14 Dec. 1973 

2May 1974 

14June1974 

30july 1974 

LOCATION: Holden Beach Pier, Holden Beach, North Carolina 

Gage Gage Water Distance 
Length Range Depth frcm seaward 

Explanation (feet) (ft MSL) ( ft MSL) end of pier 

25 -8 to +17 15 0 

Gage struck by lightning. 

Gage struck by lightning. 

Gage struck by lightning. 

Gage strurk by lightning. 

Gage struck by lightning. 

Gage struck by lightning. 

Gage damaged and badJy 
rusted. 

Signal cable cut by vandals. 25 -6 to +19 15 0 

Gage struck by lightning. 

Gage struck by lightning. 

Gage struck by lightning. 

Still operative as of 1 Mar. 1975 

Pier 
Len~th 
(feet) 

700 

700 

I 

. 



Tab le A- 23 . Number of analyzed digital records from Holden Beach, 
North Carolina.l 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP ecr NOV DEC TOT 
R 

1971 99 80 26 10 17 108 104 80 111 636 

1972 102 105 82 99 87 118 75 94 68 16 113 93 1052 

1973 90 53 48 56 56 48 60 89 9 35 1? 561 

1974 64 71 80 76 12 16 63 90 104 104 669 

1975 94 66 

lFrorn 1,024- second records t aken four times daily. 
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Figure A-38. Maxima, means, and standard deviations of significant height from Holden Beach, 
North Carolina; computed from 1,024-second digital wave records taken four times 
daily. 
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Figure A- 39. Means and standard deviations of wave periods for Holden Beach, North Carolina ; 
computed from 1 , 024- second digital wave records taken four times daily . 
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Figure A- 40. Annual cumulative significant height distributions 
from Holden Beach, North Carolina. 
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Annual significant period distributions from Holden Beach , North Carolina; computed 
from 1,024-second digital wave records taken four times daily. 
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Figure A-42. Seasonal summaries of cumulative significant height 
distributions from Holden Beach , North Carolina ; 
computed from 1, 024-second digital wave records 
taken four times daily . 
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Tab l e A-24. Wave climate for Holrten Beach, North Carolina. 
Distribution of signi ficant height versus period 
(in observations per 1,000 observations ) . 

lql 08stRVAT10NI 

P!RIOO 
(lf.CSl 

o.o • ·" 
leO • le9 
z,o .. 2,9 
leO • 3 1 9 
14e0 • u,q 
5e0 • 'Jell 
beO • btl) 
TeO " 7 1 9 
a,o .. a.9 
9,o • 9,9 

lOtO •lOeCJ 
lleO "'lle9 
12e0 •12tl) 
u.o •ll·• 
tu.o •1"•" 
TOTAL 
CU1'4 1 TOTAL 
tul., AVG, 

IIJ 
1000 
8,'>o• 

b8 
lb 
21 

1ZO 
78 

1041 

8} 

120 
7,00 

AyfRAGE SlG, ~flG~T • 1.c,~ FT 
VARIA~Cl 0' 81G, ~liGHT • ,97 ~T SQ 
ITANOAMO O(VIAllO~ U~ HliGHT • ,96 Fl . -

~ 
10 ., 

10 
10 

q,oo 

TOT,• 

.., 
.H> 
1 0 

t u 1 
1 s 1 
lOU 
l'>'l 
1JS 
1lS 

J1 

.., 

CVM 1 

TOT,• 
1000 
1000 
1000 

911'> 
956 
9u8 
607 
b'Jb 
5'Jl 
2111 
lbl 

3b 
lb 
~ 
!t 

WOIII 
AV(i,• 
o,oo 
o,oo 
lo'>O 
lo19 
2e'JO 
c,o'l 
2.2• 
2,3'> 
l, l 1 
t. qb 
1eU2 
o,oo 
1eSO 
o,oo 
1.~o 
z,oc 

AVlHAGl WAVl P£HlOU a 8,01 lfC' 
VARIANLl Of WAY£ PlRlOO • ~,}l 8lC SQ' 
STANOARO OlVlAllON 0~ P[MIOO • leO& Itt• 

•&~ULTI O~TAIN(O ~HUM 10l"•~£t0NO OlGlTAL HtCOROS lA~fN ~lTH A CONTINUOUS WIRE 
WAVE GAQl l.OCATEO AT ~Ol,glN ~~ACH PllR 1 

• CAL~8 ARE OMITTED, 

110 088lRVATl0NS 

P(RlUO 

SUMMARY ~OR Htl 7C FEB 74 

CU.CS) 

OeO • ,9 
loO • 1o9 
2t0 • io9 
leO • 3,9 
14e0 • u,q 
5e0 • S,9 
btO " bo9 
TeO • 7,9 
8oo .. l\,9 
c,,o • 9,9 

10e0 •10o9 
1 1 • 0 • \ 1 0 q 
12.0 •tl,9 
l.~oO •Doll 
1Uo0 •1Uo9 
l'loO •l~o9 
1bo0 •lbo9 
TOTAL 
cu~, TOTAl. 
'01., AVG, 

• 

1 t 

'>1 
1000 

1 0 ,17• 

21\ 
cs 
28 
28 
j(j 

CIO 
108 

80 
57 

1,7 

}14 
5" 
741 
410 
17 
l" 
l" 
11 

AylHAGE SlG, H~lGHT • lel~ fT 
VARlANCl 0' StG, HllG~T a tell fl SQ 
ITANOARO O~VtATJON 0, ~lJG~T a toO~ fT 

1 1 
b 

b 
ll 
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b 
o,oo 

cuM, 
7-8 TUT ,• TUT ,• 

1000 
1000 

26 1000 
t>8 9U 
'7U 903 

162 6H 
8':1 bU8 
80 '>b2 

171> U63 
159 }07 

97 1"8 
'll 

ll 'J1 
l6 

z.s it! e 
b 

ROW 
Avc;,a 

b b 

OeOO 
o,oo 
1,':>0 
1e9C 
2.77 
2,7'J 
2,'\ (1 
z,z9 
2.18 
2oUb 
lo79 
o,oo 
1e2'> 
o,oo 
lol'l 
o.oo 
41,50 
z,z'l 

AV~RAGl WAYl PlRlOO a 1,~6 sF.t• 
VARlANCl 0~ ~AV~ PlRlOO • 7el0 lfC SW* 
STANDARD OtVJATION Of PERIOD • le10 Stta 



1U OBSlRVATlONI IUM~'~&RY , OM M&A 1l. MAR 74 

l't.RlOD SJ G, 1'4i.IGMT (") 
(SECSl 

CUM, H(J!'I 

o•l 1•2 l•l J•" "•5 5•b TUT,• TOT,• AVG,• 
o.o • ,q 1000 o.oo 

1.0 • 1. q 1000 o, oo 
l.O • z.~ 1? 12 1000 1o50 
leO • 3,9 1~ ll ~!) 75 qee le58 
lleO • ll,9 fl 81 c'l b 118 q1l 2,1b 

~.o • s,q 1q 75 2~ b 12ll 79., 2.6~ 

6t0 • ,,q bl 31 37 ., 12 t~'l b71 2,66 

1o0 • 7,9 .st ll) 6 b 87 ~16 2dci 
e.o .. 8,9 12 b2 50 2~ b ~~~ 412q 2.18 
9,0 .. q,q 19 ~0 .u b 12 1 1 8 27J 2.11 

1o,o •10,9 ;o 68 1 18 1')~ 1,0!! 
1 1 • 0 •11. 9 H o.oo 
tz.o •tz.q b 6 , 19 H lo ~0 
1}, 0 .. 11,9 'q o,oo 
1llt0 •111,9 b 12 19 19 2. t1 
TOTAl. tOb 3Sll l&O 12ll 11 iS z.zo 
CUM, TOTAL 1000 89ll 5ll0 180 Sb 25 
Col., AVG, e,Y7• 1e89 ~.,, ,,~o 6,50 e,oo 7,3!» 

AvtwAGE &IG, HElGMT • 2,19 FT AVtRAQL IIIAYE Pt.RlOU a 1,uo st.c• 
Y&RlANCl OF SIG, MElGHT • ,96 FT 8Y VARUNCl 0~ IIIAY[ l't.M100 a 6e41l $t.C au• 
STANOARO OEVl&TlON OF MElGMJ a ,9e n STANDARD Ot.YlATION OF Pf.RIOO a 2,541 at.C• 

RtSUI.TS OBTAJNtD ~ROM lOill•ilCOND DIGITAL Rt.COROI TA~t.N •lTH A CONTINUOUS WlRL 
RAY[ GtGl LOC&T£0 AT H~LO(N tllACM l'lLM, 

• ~ALMS ARl OMlTTtO, 

- .z111 OBSfRVATlON~ SUMARY FOR APR 71 APR 1i APR 74 

f'EHIOO SlG 1 1'4E1G1'4T (Fl) 

<SECS) 

CUM, HOW 
O•l 1•2 l•l l•ll ,,.,o; 5eb TUT,• TUT,• AYG,• 

o.o • ,q 1000 o,oo 
leO " 1 • q 1000 o.oo 
z.o • z,9 ll n 1000 1,')0 
:s.o • ltY 58 bb 1?41 9b7 z.ol 
lleO • 41,9 2b 7l 18 11 126 8•d 2,61 
'leO • ~.q .. bb 71 40 1 I 1 2041 715 z,o;; 
beO .. ,,q 1l bl ll 22 15 " 141b !I 1 I 2,3~ 
7.0 • 7,9 1 l.j(l 15 15 7'1 Jb5 1,98 
e.o • e,q 1~ 117 29 ib 18b l88 1 I 8~. 
q,o .. q,q lb 15 7 Stl 10l 2.oo 

10t0 •10e9 " 22 " 29 41ll 1eftl 
11 • 0 ·11·Q 15 o.o o 
l2t0 •12,11 15 15 ~~ 1.50 
TOTAL. "0 47ll )07 Ill }6 I 1 Z,18 
CUM, TOTAL 1000 960 41ts~ 179 "' 11 
COL 1 AVG 1 7,«>e• .,18 ~.~1 &,t>9 t,bO 5,81 ~.lft 

AVEMAGE IIG, HEIGHT • i 1 11 'T AV!RA~t WAV£ PfRlOO e •• Je nc• 
VARlA~Cl OF SIG, "~lGHT • ,82 H au VARIANtt 0, IIIAVl "l" 100 • "· u st.C sg• 
ITA~OARO DfVIATlO~ 0' M~lGHf - .91 fT STANDARD DEVlATlO~ - Of PERIOD • z.u nc• 

166 



1•7 08SfRYATlONI SUMMARY ~OH MAY 71 "'AY 1l 

HHJOO 8JG, MEl<iHT ( F T> 
(IECS) 

cu•, R(J" 
o•1 l" z l•.l )ell ~~·~ §•• &•T TUT,• TOT,• AVG,• 

o.o • ,9 1000 o,oo 
leO • 1. q 1000 o,oo 
2t0 • 2,9 1 6 b 211 1000 l .7~ 
leO • 1,9 76 511 llZ 970 1 • Q l 
'leO " "·" b 12 tl JO 61111 l • 1 \) 
':>oO • 5,9 , bb 11'1 tt 192 8111 c!. \ l 
beO • o,9 b 511 241 1l 1l 108 b&D 2.U 
1o0 • 7,9 78 211 • 108 51., l,8j 
e.o • e,q b ltO 418 211 til tl lc!l 1107 2ol9 
'leO • 9,9 • 1l 1& 1111 t,llc! 

10t0 •l0e9 b o,ou 
l l • 0 •tt.CJ b o,oo 
lc!eO •tc!,9 b o,oo 
n.o •l.SeCJ 0 o,oo 
llltO •1"·" b o,oo 
,.,,o •tS,CJ , o,oo 
loeO •to,CJ b o,oo 
1 7. 0 •t7,CJ , o,oo 
t8,o •l8oCJ b o,oo 
l9t0 ,.,q,q , o,oo 
zo.o .. zo,c, • • • 2o50 
lleO + o,oo 
TOTAl. jO 581 2t17 418 30 12 b l,Ol 
tu11, TOTAl. 1000 HO 181 llb 418 ttl b 

COl., AVu, o,qo• 7,011 ~,o8 7,50 7,70 8,~o 11 1 50 b,8.S 

AY~RA~E 8lG, MElG~T a l,Ot 'T AVfRAGl ~A~l ~t.RlOO a •,8& sfc• 
VARJANCl O' SlGo HEIGHT a ,eo n sg VARJANCt. 0~ IIAyt. PERIOD • ... 75 8lC su• 
STANOARO OEVlATlON Of l'llluHI • ,89 P.T STANDARD DEVIATION OF PtAJOO • le18 &lC• 

R(SV~TS OHTAIN(O fROM 10211•~fC0NO Ol~ITAI. HttOROS TAKtN •ITH A CONTINUOUS lllRE 
••vf GAGE lOCATlO AT HOI.OlN bEACH PIER, 

• CALMS AAf O~lTTlO, 

118 08Sf.RVAT10NS 8UI'IMARY FOH JUN 7c! 

Pt.RIOO SIG 1 HEIGHT ( FT) 

(St.CS) 

CU 104 , H()OI 

O•l 1•2 l•J l•" ~te5 ,.b .. ., TUT,• TOT,• AltG,t 

o.o • ,9 1000 o,oo 

leO • lt9 1000 o,oo 
2t0 • c,9 8 6 1000 l.~o 

leO • j,Q 1b 8 6':> 992 lobO 
litO • 11,9 112 l" 2'l 102 907 2.:Jj 

s.o • s,q To 14111 To 8 .so., 8os 2,56 

btO .. b,IJ 8S )II 8 8 I 7 tSl soo c?,ll41 

7t0 • 1.9 Cl? l 7 8 8 10 1117 ltl9 

8t0 • 6,9 t7 \l1 8 25 8 \9., l1! l, I 1 
q,o • 9,9 }II 8 e 51 7b z.H 

1o.o ~to,q 8 6 cs lo'30 

ll • 0 •lle9 l 7 o,oo 

12t0 •tc.9 8 6 1 7 t.so 

n.o •tl,Q 8 o,oo 

llleO "llleCJ 8 8 8 le'JO 
TOlAI. 1 7 ~oe 2)11 151 8 ~1 e Ztl1 
CUr1, TOTAl. 1000 qeJ 117~ 220 oe 59 8 

COl, AV!i 1 6 ,so• e.,e.e ~.eo b,i?6 o,r,o 7 ,ll 8,~0 b,UT 

AvtHA~E BIG, HEIGHT • ie28 FT AVEHA0t. I'IAV£ PEHIOL> • •·" slc• 
VA~1A~CE OF SIG, HElvMT • ,,zq P-T SQ VAHJAN<.:t. 0~ IIAVE PlRlOO • ),qll SI:.C SQ• 

ITANOA~O OEVIATIO~ Of HEH;HT • lell FT STANOARO o£V1ATIUN 0~ ~t.RtOO • 1,9q nt• 

167 



135 OI:ISERVATIOd 

l'lHI OD 
(SlCS) 

o,o " ,9 
1o O • lo9 
l.o • c,9 
loO " 3o9 
... o • Clo9 
s.o • '!1,9 
boO • f»o<l 
7,0 • 7,9 
s.o • 8,9 
q,o • Q,9 

1Q.o .. 1o,q 
11t0 •llt9 
12.0 .. ,2,11 
13e0 •1lo9 
lCioO •lllo~ 
TOTAL. 
CU,.., TOTAL. 
COl., AVIi, 

O•l 

}0 
1 

., 
7 

7 
10 
22 
7CI 
!!9 
!12 

1 1 1 
!>2 

1C, 

SUMMARY FOH JUL. 72 JUL 7} 

Sill, HflGHT (Ff) 

"" 7" 

"" 
1!1 

7 
1 

7 
1 

~.so 

TOT,• 

1 
711 

1tll 
296 
1 " 1 

81 
1.5.5 

7" 

CUI-1, 
TOT,• 

1000 
1000 
100 0 

993 
9t9 
7~6 
CIS II 
ll9 
ZH 
l OU 

jQ 

.so 
lO 
15 
1" 

HUW 
Ave.,• 
o,oo 
o , oo 
1.r, o 
2o1 0 
t!,ou 
2eU8 
2.1<1 
1 • 86 
1e5b 
1 I tJ Q 
o,oo 
o, oo 
loSO 
o,oo 
1,50 
2,1'1 

Ay~R4Gl SIG, HllG~T • l,ZO FT 
VARIANCl 0~ SlG, ~ll!IHT • 1 78 ~T SQ 

AVERA~l ~AVl PlRlOO • b,CIZ SlC' 
VAHlANCl OF ~AVl ~ERIOO a "'"~ SEC SQ* 

STA~OARO DEVIATION OF Hll~HT • ,89 ~T STANDAHD DEVIATION 0~ PERIOD • ~.11 IEC• 

R[SUL,TS O~TAINEO fHOH 107.CI"~lC0NQ DIGITAl. REcORDS TAKl~ •lTH A CONTINUOUS WJR~ 
WAVE GAGE L.OCATlO AT HULOEN HlACH PI~R, 

• ''L.MS ARE OMITTED, 

181 OltS£RVATlCII'f$ 5UHMAHY FOR AUG 72 AUG 7l 

l'lHl UO llG 1 H£1GI1T HT) 
(5ECSJ 

c u ~. ~ u .. 
0•1 1•2 Zel l•" 4•5 5•• TUT,• TOT,• ' ... c ••• 

o.o • ,Q 1000 o , oo 
1o0 • 1 I 9 1000 o,o o 
z,o "' 2,9 5 ., 1000 l,C., O 
3. 0 • },9 c7 22 5 ~., Qq~ 2, I 0 
lloO • u,9 a t~O :u 5 120 IIIl O 2 ,c8 
r;, o • .,,q 'J':l 115 "q u 2110 820 Cobb 
f»oO " bo9 49 cz l7 !> 5 lOY 'Jll:l 2,.,., 
ToO • 7,Q 119 1 1 5 bb ~70 1,81 
e,o • 8,9 lbZ l1 .., 211'; UOCI 1 etiS 
q,o .. 9,11 ~., 'JS 109 1eSO 

10e0 0 l0e'l U . u c,s t.so 
11 • 0 •ll,Q B o,oo 
12.0 •12o9 11 1 1 H lo'> U 
1le0 •l .h'l u. o,oo 
1Cio0 •Ill,~ a o,oo 
1s,o •\'.),9 n. o,oo 
lbeO •lboll n u 2l le'>O 
TOTAL. '>79 l~1 120 J8 ., ielJ cu,.., TOTAL. 1000 1000 11l1 lbCI "" '> 
COl., AVG, o,oo• 8,07 \,';~ '>•"~ !>.~J .,,.,o 7,02 

AyEwAGE SJG, MllGMT • lo10 n AVlHAGl WAVL PlHlOO I ?,o" ate:• 
V&lo!UIIICl OF" SlG, Mf.llii'IT • ·" J 1 au YAH JANCL M •.vt 'l"lOO • '.Ill 8LC 
ITANOAAD orVIATlO~ U~ Mll vH r I •"'J ,T STANOA~O otVlATIOIII 0' P£"100 I le411 

168 
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lJ9 06St.AVA T IONS IUI'U4AAY ,I)A Sf.P Tl llP 7l SEP· 74 

PEHIOO SIG, t4ElG11T en> (SEtS) 

CUM, NO" 
0•1 1•2 l•l }•41 41•5 TOT,• TOT,• Ave;,• o.o ~ ,q 1000 o,oo 

leO • le9 1000 o,oo 
2.0 .. 2,9 Cl 8 1l 1000 2,17 .s.o • j,9 i9 2!1 ~q q~7 1 dlb u.o • 11,9 1 5 uz 41 !19 9i9 2d& s.o • !;,9 '12 ol 41 41 113 t170 Ztlll 
boO • o,9 511 ,?5 41 811 7.,7 1,9',) 
1.0 .. 7,9 l8 i!l ~q 0 ., jj loBo 
e,o • 8,9 17 197 50 i!bll tq 5 1efd 
9,0 .. q,q ll 100 l9 1412 l~l lebi 1o.o •10,9 8 412 l'l 79 zoq 1.7o 

11 • 0 •11,9 130 o,oo 12.o •12,9 511 )8 92 llO 1 • 91 u,o •lle9 j8 o.oo 
lll.o -111,9 21 1 '7 )8 )8 1,911 
TOTAl. Cit! 5941 ~41 1 8 8 1.1~ 
tu11, TOTAL 1000 958 }b41 17 8 
COL, AVCi, 8,70• 8,5& '·'" ~.oo o,oo ~.ll 

AVlHAGE SlG, HEIGHT • 11 7'7 'T AVlRAGl ~AVt 'ERlOO • 8,241 sEc• 
VAHlANCt OF SIG, HEIGHT • 1 27 n so VANIAN~l 0' WAYl PlRIOO • 7e11 Slt ag• 
STANDARD DEVIATION UF 11llG11l • • ~2 " STANOARO D~VlATlON OP PERIOD • z,n Ute 

HliULTS O~TAINlD ~ROM 10241•~Et0NO DIGITAl. RECOROI TAKlN WITH A CONTINUOUS WlR£ 

• 
•AVE CiAGt LOLATEO AT MOI.OEN ~tACH ~ltR, 

CAL~~ ARt OMITTED, 

194 O~SFRYATlONS ~ IUMMAHY ~OR OCT 7 1 OCT 74 

PEHIOO SIG 1 HEIGHT CP > 
CSfC&l 

CLJM, ~Lillo 

0•1 1•2 2•} le4 41e5 TUT,• TOT,• Ave,• 
o.o • ,q 1000 o,oo 
leO • 1 • 9 1000 o,oo 
2.o .. 2,9 21 l1 1000 1,50 
J,O • lo9 21 Zl <17<1 lo'JO 
4e0 " 11,11 21 lb lib 9')9 leOb 
5t0 .. 'S,Q ib 57 jb 15 I.SII 91l 1 I 8 1 
&eO • e.. 9 2& 11 q Clb 1S 20o 176 1e8l 
1.0 .. ],q 10 lib 21 1 0 88 ~72 1,8') 
e,o .. ~.q H 180 bl 1 0 10 zq9 '18S 1,7b 
q,o .. q,9 1!1 57 !I 1 0 5 93 18b le78 

lOoO •10,9 lb 10 41b H 1. 7C 
11 • 0 •11. q lib o,oo 
12.0 •1Z,q 1'J 1".i ll Ill! 1.oo 
11.0 •lj,q 15 o,oo 
14o0 •lCieli 15 15 15 1. 50 
TOTAL 129 568 lOb Clb 11 le?b 
CUM, TOTAL 1000 8 71 2841 71 Jl 
COL., AV(, 1 s,oz• 7eb8 1,os 1.~o 1,U 7,5q 

Ayt!-U(,~ alG, HUGHT • ltb"l FT AVf.fUGl WAVl PLRIOO • 1,~e slt• 
Y A~ lANCE 0' SJG, Mt.lGHT • ,'j7 FT SY YAWJAN~f 0~ ~AV£ Pt.RlOO a l.lo78 SlC &Q• 
ITA~DARO DlVIATlON UF Mt.IGMT • , 7b F T STANDARD OEVlATlON OF PERIOD • lt" IECe 

169 



297 OBS!RVATJONI SUMMARY FOM NOV 71 NOV 1l. OOV 74 

PtRJOD SJG 1 Ht.lGMT (fT) 
(St.CS) 

CUM, MOif 

O•l 1•2 2•1 }ell lie !I \eb , fte1 TOT,• TOT,• AVG,e 

o,o • ,9 1000 o,oo 

leO " t.q 1000 o,oo 
z,o .. z.~ ' 

3 1000 1o'JO 
loO • jo9 10 20 jO 997 2.t1 
lioO • 11,9 ll JO 3 "" 9bb 2oZ'# 

~.o - ~o9 1 71 51 2" l1 l 172 919 2,110 

boO " bo9 1 11 1l 1 1 1 1 1 7117 1o6b 
7o0 • 7o9 1 b1 1 l 1" b.Sb 1ebU 
t!,O • 8,9 11 151\ )0 10 s , 1 29) ~be lob'l 
9o0 • 9o9 17 ~" J s 71 lb9 1e50 

to.o •10,9 l "" J ) ~" 192 2,00 
11 0 0 .. 11 0 9 138 OoOO 
12o0 •1;o9 7 bl &7 138 t,uo 
n. o •1.So9 71 OoOO 
tu,o •\llo9 } 57 tit 71 1,1111 
1'),0 •1.,o~ 1 0 o,oo 
lboO •1bo9 'S 3 1 10 t,oo 
1 7. 0 •17e9 l o,oo 
1eoo •18,9 l o,oo 
l9o0 •19,9 l o,oo 
co.o •20.~ 'S l l t,su 
21.0 + c,oo 
TOTAl. 1.H b1b 1116 141 10 t1 1 0 1e&i! 
tuM, TOTAl. 1000 h9 zr,J lOU 57 l1 10 
Col., AVG, tl,li~t• 8,89 'J,77 o,r,o ti 1 'SO &,10 9,17 6 1 211 

A~E~A~l SlG, HllGHT • lotiO FT A~E~A~L ~A~l P~HlOU a 8,ll IH* 
VARlANCt. 01' SlGo Hfl!IHT a 1 , t e p SQ VANJANCE OP WAVl PtHlOO a 1,1b SEC SY' 
ITANOANO OEVlATlON OF Ht.lGHT a t ,o9 n STANDARD ot.VlATlON Uf PEHIUO • 2,79 at.t• -

A(~ULTS OHTAlNlO FHOM 102u•bft0NO OlG!TAI. A[t0R03 TAKlN •ITM A CONTINUOUS MIAl 
•AVE GaGE LO~ATEU AT HULOLN HlACM ~IlA 1 • CALMS AHf OI11TH.D, 

.!08 Ul:t8EHVAT IONS SUI'IMAMY FOH DEC 71 Ole 1 i. Dr.c 74 

PlHIOO SlG, HEIGHT (,. T) 
(SfCS) 

CUH 1 NO• 
o•1 1•l 2•1 hll u•5 'l•b &•1 h8 TOT,• TUT,e A'fG,e 

o,o • o9 2b 1000 o,oo 
1o0 • 1o9 lOCO o.oo 
2o0 • lo9 b l 10 1000 ,85 
.SoO • 3,9 b 13 1 .s 5.5 990 1.70 
a,o • 4o9 b II?. .s2 83 9r,7 1o8c? 
r,oo .. .,,9 jb 1~ ')2 b 1n 87} 1ob7 
boO "' bo9 52 .,2 u9 412 3 183 100 Z.t< 
7o0 • 1oQ .s lb l.S 1 0 bl !>17 z,1j 
BoO " 6o9 cl 120 as 1q tCJ b J lul '15.3 z.zo 
qoo .. ~." Zb 11 10 1 b leO itO 1o18 

10o0 •10,9 l l9 tl 'S b 3 bO QO z.n 
11 0 0 •11o" lO o,oo 
li:!oO •l2o9 10 l 0 zo }0 t,oo 
llo 0 •13,Q 10 o,oo 
1u,o •111eCJ b l 10 10 ,e.s 
TOTAl. ttl!» 11165 237 81 12 tO 10 l. q l tuM, TOTAl. 1000 8t'l 110 111 52 19 10 10 
~01., AVG, 7,"8' 1,'Jb ~.bb 7el8 8,80 9,11 0,00 9,17 1,31 

AVllo!AGl SlG 0 HllGHT a 1,89 FT AVf IUC•l loo A Vl PlRlOO • T,oo arc• V AR IAIIIC~ o,- SIG, HElGMT • 1,l9 n sg VARUNl.E 0~ WAVE PlRlOO a IJ,b9 SlC sg• 
ITANDARD OE.VIATION OF ~ll~Ml • lelll ~T STANOAHO OlVlATlON Of P£HtOO a 2olb Slt• 
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l~uu 08S!RYAT10NI SUMMARY f'OR 27 MONTHS APR 71 THROUGH DEC 74 
P[HlOO SlG, Ht.lliMT (fof) 
CS~CS) 

CUM, HO,. 
o•1 1•2 i!•l )•4 u•~ ,., ,., 1•8 TOT,• TUT,• •vc;,• o.o • ,q j 1000 o,oo 

leO " 1. 9 1000 o,oo 2.0 • c!,q 1 1l 1 I u 1000 1o':ll leO • lt'l l H 27 bl '#Bb t,qo u,o • 4.9 1 21 u1 1 l l 79 qu. l,uo 'leO • ':>,9 11 •;q '7l i9 7 2 16c! e 1111 2 .lU 
beO • boll 10 f:l2 ]'S 19 1 2 l.Sb f:lb2 2.?0 1.0 .. 7.q " 43 22 8 1 1 76 Scs 2,01 e,o " tl,q iS 149 41 1~ 1 " l 2111 447 lo90 
9oO .. q.q 11 f:ll 

1 " " J 1 1 98 lOb 1,8~ 
IOeO •10.9 8 17 1 l 1 l ss 108 1 , 1 I 11 • 0 .. 11. q !IS o,oo 12.0 "12,9 " l.J " 31 5.S 1o50 t.s.o .. 13 ,9 l2 o,oo 1u .. o •1"·9 l u J 18 il t.s~ 
1~.o •15,9 

" o,oo 
1&.o •tb,Q l ] " 1,79 
17.0 •t7,9 I o,oo 
18,0 •18,9 1 o.oo 
19.0 .. 1.,,q I o,oo zo.o •20,9 1 l z.oo 
2t.o • o,oo TOTAl. 81 51& i!b9 89 29 11 l 2 2,02 
CUM, TOTAl. 1000 IJ19 "01 lJ4 45 1b 5 2 
COL, AVG, 214* 1,8r; ~,ul b,52 7,20 7,79 6,1,1) .,,25 7,1& e. 
AVfHAGf. ilG, HllGHT • 1,99 n AVERAGt. WAY[ PtRlOD a 1,)8 1ft• 
VAHlA~CE 0~ SlG, ~liGHT a ·"" FT SQ YARIANCt. OF ••Yt. PtHlOO • ,,o, nc Sc.l• 
STANOARO OEVtATION 0~ MliGHT a ,CJ7 FT STANOA~O OlYJATJON . OF Pl~100 • ie4fl SEC• 

RliVLTS OijTAINEO ~HOM 10lq•St.t0NO DIGITAL RfCOHOI TAKEN WJTH A CONTINUOUS •JRt. 
~AVt. GAGt. LOCAlt.O AT HOLDEN ~tACH PltR, • CALMS AR! OMlTflO, 

17 I 



Table A-25. CERC wave l!al!e history for Savannah Coast Guard L~ht Tower, Savannah, Georgta. 

CI~RC l~ornt l74-74 
1 S ~lar ]I, 

COOIWINATES: 31°57' N., 80°41' W. LOCATION: Savannah Coast Guard Light Tower, Savannah, Georgia 

Type of Gage 
- --

Continuous-wire staff 

neginning End of 
of Proper Proper 
Operation Operation Explanation 

8 Apr. 1971 5 Dec. 1971 Power off. 

17 Feb. 1972 20 Oct. 1972 Gage broken loose. 

14Jan. 1973 iJOJuly 1973 Gagebrokenloose. 

28 Aug. 197 3 8 Oct. 197 3 Antenna cable damaged by 
vandals. 

19Nov.1973 10June1974 Gagebrokenloose. 

17 July 1974 9Aug.1974 Amplifier damaged. 

8 Jan. 197 5 31 Jan. 197 5 Gage discontinued. 

Gage Gage Water Distilnce 
Length Range Depth from seaward 
(feet) (ft MSL) (ft MSL) end of pier 

35 -15 to +20 52 On east side of 
tower 

Pier 
Length 
(feet) 

Tower is 
9 nmi 
from shore 



Table A-26 . Number of analyzed digital records from Savannah Light 
Tower , Georgia . 1 

Mt3 
JAN FEB MAR APR MA'f JUN JUL AUG SEP ecr NtJV DEC TfiT 

YR ---
1971 76 104 89 8 3 12 4 117 119 86 798 

1972 109 t08 12 1 112 71 S2 107 65 775 

1973 52 89 108 41 68 70 65 16 82 29 31 40 691 

1974 97 100 82 62 96 18 32 487 

lFrom 1,024-second records taken four times daily . 
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Figure A-43. Maxima, means, and standard deviations of significa~t height from Savannah 
Light Tower, Georgia; computed from 1,024-second digital wave records taken 
four times dailx. ------------
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Figure A-44 . Means and Standard deviations of wave periods for Savannah Light Tower, Georgia; 
computed from 1, 024-second digital wave records taken four times daily. 
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Figure A- 45. Annual cumulative significant height distributions 
from Savannah Li ght Tower , Georgia . 
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Figure A-47 . Seasonal summaries of cumulative significant height 
distributions from Savannah Light Tower , Georgia; 
computed from 1, 024 - second digital wave records 
taken four times daily . 
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Tabl e A-27. Wave climate for Savannah , Georgia . 
Distribution of significant height versus per i od 
(in obser vations per 1,000 observat i ons) . 

. ., OBS!RVATlONI IUM14ARY ,OR JAN Til 

PERIOD uo, MUGMT en) 
CUCS) 

CUM, AOii 
o•1 l•Z l•) )•4 .. , , .. .. ., TOT,• TOT,• AVG 1 ' o.o • ,q 1000 o,oo 

leO • I • q 1 0 10 21 1000 z.oo z.o • z,q l1 u u qyq 2,1'5 
leO • J,q 1(1 10 UT 2,'50 
u,o • u,q Z1 21 10 l1 72 887 z,qs 
5,0 • ,,. 411 fti! )l 10 21 lfiiJ Alii },fill 
fltO • b,Q ll '52 52 1111 bUfl z,u 
TeO • J,q 411 11) 5i! 515 z,To 
a.o • 8,q 52 11141 l1 ll1 Utili lelll 
•• o • q,q fll ll41 1 0 Sctb UT 2 1 Z4 

to.o •to.• 21 Zl Ill ,., z,oo 
TOTAL l1b 52fl 11'5 5l 10 lt z.u 
CUM, TOTAL 1000 1000 7811 Z58 8l l1 21 
COL, AVG, o,oo• 7,110 7,21 •• u !5,10 IJ,50 5,50 •••• 
AVERAGE 110, HEIGHT a 1,'10 ,, AVEAAii! WAV[ P!RIOO e f,O'f arc• 
VARIANCE 0' SIG, 14(1GHT a ,•e n so VARIANCE OF WAV[ 'ERlOO e la80 arc n• 
ITANDARD OEVtATION O' HEIGHT a •'' n ITANOARD DlVJATION 0' ,!RtOO • 1,&11 liCe 

R(aULTI OBTAtN(O 'ROM 1020•I(C0NO DIGITAL R!tORDa TAK£N WJTH A CONTINUOUa Nlftl 
WAVr GAO! LOCAT!D AT aAVANNAH LIGHT TOM!R 1 • CALMI AR[ OHITTIO, 

1 8fl OU(RVATlONa IUMMARY 'OR HB U '£8 "" 
P£AIOD au, HUOHT (") 
( I!C&) 

CUH, ROW 
o•t 1•1 l•l J•ll .. , ., .. .. , h8 e.• .. tO TOT,• TOT,• AVG,• 

o,o • ·' 1000 o,oo 
leO • 1 •• 5 IJ 1000 le'!IO 
z.o • z ... l1 ,., IJ8 qq'!l Zelll 
leO • ,,. ' u 1}8 u u:s 'l7 z.u 
litO • u,q ,., IJl s• IJ Ill 7041 3,40 
5e0 . '·' 21 51 .., lfl ' ue IJQJ 41,14 
fleO • b,CJ ' Sl 48 u IJ ! ll 11 b """ 4,18 
TeO • ,,q 11 tl ' JT )28 ),50 
e.o • 8,, " 412 ' 11 I ' lll n1 leOT 
•• o . '·' , u qtJ uo 1 •• 41 

to.o •tOefl •• tl 1. 5 48 n ,,.41 
J1 o,oo 11 I 0 •11 •• 

11 JT 2,50 u.o •tlefl 1 l 
lleO ·"·' u o,oo 

tl ,. 2,10 14e0 •I"•' IJ IJ 
1• o,oo 15t0 .u.• 

' 
,. u leiS 

UeO •U•' IJ ' TOTAL 5 s•o HO zu so• 418 u s• IJ s,oe 
CUH, TOTAL 1000 "'' BOll 41)11 s•o BIJ S'1 ,, IJ 5 
COL, AVG 1 s.!o• ,,,. •••• •• u •. ,o •·o• I,IJO 6,17 o,oo 8,!0 •• u 

AV!AAG! 110, ~!JGHT • J,O. ,T AV[AAG[ WAVI PEAIOO a .,fiJ IEC' 
a a• YaR!ANe! 0, SIG, H[JQHT • 1,88 ,T IQ YAAJANC[ O' WAV[ P!AlOO • e,•l l!t 

ITANDAAO O£VtATlON 0, H(IGHT • leJ? 
,, ITANDAAO D[VlaTION 0' ,!AtOO • z,•a I!C• 
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zen O~S[RVATIONS 

P~RtOD 
CSECS) 

o.o • oCJ 
loO. loCJ 
coO • coCJ 
loO • ]oQ 
uoo • UoCJ 
SoO • '5oCJ 
boO • bolt 
7oO • 7oCJ 
eoo • 8oQ 
q.o • CJoCJ 

IOoO •IO.~t 
11oO •ti.CJ 
tc.o •t2.~t 
IJoO •\3oCJ 
1u.o •tu.q 
TOTAL 
CUM, TOTAL 
COL, AVG, 

1 
3 
3 

11 
1 
3 
1 

b1 
]U 
lfl 

3 
7 

21 
~1 
81 
I 0 
ll 

I 1~" 
51 
30 

31 

"" 7U 
1 , 
t l 
I 3 
I 1'1 
1 :\ 

1 n 

13 
23Q 
"O" 

f».58 

AVERAGE SIG. HEIGHT • i.CJ8 ~T 
VARIANCE 0~ SIG, H~IGHT • !,lCJ FT SQ 
STANOA~D DEVIATION OF HEYGHT • t,Oq FT 

3 
11 

"" 17 
10 

1 

3 
1 

3 
3 

TOT,• 

1 0 
tO 
Tt 

"'' iH 
51 
!It 

lll 
I0£1 

$44 

21 

CUM, 
TOT,• 

1000 
1000 

ltCJO 
cteo 
CJO't 
h8 
5ll 
4481 
4411 
ll't 
I 1 44 
51 
51 
i44 
ill 

ROW 
Ave;,• 
o.oo 
1.83 
z.t1 
],07 
l.to 
),51 
l,cto 
],50 
iell2 
lell 
ielCJ 
o,oo 
l,88 
o,oo 
sen 
l,'t1 

AVE~AG~ WAVE PERIOD • 1,0't &EC* 
VARYANCE OF WAVE PERIOD • e,,88 SEC &Qe 
STANOAHD DEVIATION OF P[HtOD • iebl SEC• 

RESULTS OBT&INEO FHOM tOlii•S,CONn DIGITAL RECORDS TAwEN WITH A CONTINUOUS WIR£ 
WAV~ G&GE L~CATED AT SAVANNAH LIG~T TOwrRo 

• CA~MS A~£ OMITTED, 

l4b 08S!RYATIONI IUMMAR'f ,OR APR 11 AltA 1i APR 74 

PERIOD aro, H!JOHT (n) 
(SECS) 

CUM, RO• 
O•l ld ,., ]e44 .. , , .. .., Y.e TOT,• TOT,• Avo,• 

o.o • •• 1000 o,oo 
t.o • '·" 4 4 1000 ],50 z.o • Ze• 8 n 8 4 'Jl """ 

,,.,, 
leO • leCJ 20 1) lb 8 118 't44l lebO 
4e0 • 4,CJ 441 81 .,, lO 201 825 z.u s.o . '·" 4 ft5 1J 41 J1 8 228 b18 1,11 
btO • beQ • 20 20 28 tl I a It& litO 3,041 
TeO .. '·" lZ ae " I I 53 Ul z,n e,o . "·" I ft5 f)Q 20 a au uo 2,2] 
ct,o • q,q lfl tft ]) .n 2,oo ao.o •tO,It 44 lO 44 28 15 l,'JO 

t 1 • 0 •lleCJ 1b o,oo 
1z.o •tZ,ct e II 

" ,. z.u tJ,o •ll,CJ .. o,oo l4e0 •l4e't I 4 I 2,50 TOTAL 21 itt ]CJ44 224 e• 441 12 Q l,U CUM, TOTAL 1000 .,, Yb" no 141ft " 1b Q 
COL, AVG, 5e:U• fl,1q •e244 5e5CJ •en 5,10 •eel fl,5o '·'' AVERAGE IIOe HEIGHT • l,U 'T AVEAAG[ WAY£ PERIOD • '··~ are• YARIANC£ 0, SIG, MliGMT • t,S& 

'' IQ VARIANCE OF WAV[ PERIOD • "·'' I!C eo• ITANDARO OEYIATION 0, H[IGMT • ,,,." STA~OARD OEYIATID~ 0' 'ERJOO • z.u sr:c• 
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)tiCJ OU!RVATIONS IUMMARY ,OR MAY 71 MAY U MAY U HAY 74 

P!RIOO IIG, HUIIHT (I'T) 
(I!CI) 

O•l 
CUM, ROW 

h! l•l s.a "•' , .. .. , '·' , .. ••• o TOT,t TOT,• AVG,e 
o.o • .~ 1000 o,oo 
leO ~ 1.~ 1000 o,oo 
2,0 • z,q 21 e 3 ll 1000 ••• z 
:s.o • ),CJ 28 , .. t3 10~ ~e.• '·" 4e0 • II,. Zt .,., ,, ., ] ] 185 eu s.o1 
s.o . '·' e .. ~ ell ]CJ l) l8 ] J ·zt• .,. ) • 8ft 
fttO " ... 28 iS ttl lfl 8 ' toe 4U :s. Jl 
"'eO • '7,9 5 ze 18 8 ) ttl JSIJ s,aa 
e,o .. e,• 31 lll 21 as ' lOS nJ leT I 
•• o •••• 2ft 3J 1'3 ,, •o ,,,. 

to,o •to.• 1 0 ) l ., ll s,oo 
TOTAl. 1"10 lltCJ 242 to• ll Zft ' ] ] J,OI 
CUM, TOTAl. 1000 1000 8]0 411 110 ftl :n 6 5 l 
COl., AVG, o,oo• •• 11 ,, ... '·" .... , .,ll ,,.o 5,50 5,50 •• ,o •• u 
AV[RAG! SIG, HEIGHT • ) 1 01 fi'T AVERAGE WAY( PERIOD • .,, SEC• 
VARIA~CE or SIG, HEIGHT • 1,4. fi'T IQ VARIANCE 0~ WAY! ,[AIOO • 4,14 SEC age 
STA~DAAO O!VtATION or HEIGHT • 1el1 FT STANDARD DEVIATION 0, '£Rt0D • z.os I!Ce 

R!IUI.TS 08TAtN!D ,AOH lOII•I!COND DIGITAL RlCORDI TAKlN WITH A CONTJNUOUI WIRl 

• WAY! GAGE I.OCAT[D AT SAVANNAH LIGHT TDW!A, 
CAI.MI AR[ OMITTI0 1 

iTt OASERVATIOt-48 SUMMA"V fl'nFI JIIN 11 JUN U JUN "/l 

PER tOO SIG, Hl'lCiHT tFT) 
C SEeS> 

CUM, ROW 
o•1 l•Z 1•1 l•ll 11•5 ,., ,., ,., ,. .. TOT,• TOT,• AVG,• 

o.o • •• 1000 o.oo 
leO • 1. Q IJ " 

., 1000 J,oo 
z.o • z.q 1.1 1 I 15 qq] z.zs 
leO • j,Q IS 81 22 II 122 •Te 2ofl2 
4o0 ..... '7 qz s• 22 181 85ft l,Ol 
s.o • S,Q 7 100 

1.1 ' 
2b 15 II ,., b'f5 ),]9 

boO • b,Q 2i' 111 2b 7 7 '7 I 111 1180 ),1141 

ToO • T,Q n ]3 1.1 5~ h~ z.t~ 

e.o • fl,q 4 IH eb 18 " u• )Oft i .u 
q,o • q,q 30 37 7 711 .,, z.zo 

to.o •to.• II " G t.~o 

TOTAL II 21.11.1 Ub5 lb2 7'7 7 22 15 II z.n 
CUM, TOTAl. 1000 qqb 753 288 !25 1.18 Ill 1e .. 
COl., AIIG, e,so• 1. 77 s.e:s 5. 1 b 5,91 7,00 5.83 •• 75 b,50 •• u 

A\IE~AGF SIG, HEIGHT a 2, 75 FT A\/EgAGt WAVE PERIOD a b,lb SEC• 
SQ• VARIANCE O' ~IG. HEIGHT • 1.'~'7 FT SQ VARIANCE OF WAVE PERIOD a UolB SEC 

STANDA~D DEVIATION OF HEIGHT • I • 21 FT STANDARn nEVIATtON OF PERIOD • Z,OII SEC• 

RESULTS OBT&tN!D FROM 10241•SfC0NO DIGITAL AfC0R08 TAKEN ~ITH A CONTINUOUS WIRE 
WAVE GAGE l.nC&TED AT SAVANNAH LIGHT TOw'-R, 

• CALMS ARf OMITTED, 
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2tQ 088~RVATIONS SUM114A~Y I" nR JilL 1 t JUL 1l JUL 71 

Pf'RtOO SIC, H@:IGI'IT CI"T) 
(UCSl 

CUM, ROw 
o•t 1•2 ?·l l·ll 11•5 ~·6 6•7 TOT,• TOT,• AVG,• 

o.o • .q 1000 o.oo 
1·0. 1. q 5 5 1000 .so 
z.o • zoq 5 1 II 5 i!l QQ5 t.5o 
loO • ],Q 5 til '55 ]7 5 tlll '113 2.70 
lloO • (I,CI 5 llll 1!7 '50 1 8 5 &!tO 8~ll 2o1c 
SoO • SoCI '5 '5 II I 611 l1 q 5 t'55 &118 ],117 
boO • boCI lL' ]7 j!] 1l Clfll 2,6} 
7o0 • 7,q 1 ~ 32 q 5'1 1120 2,35 
8oo • 8oCI 68 11.12 27 q 251 ltl1 2,)7 
qoo • 'loCI Q t 8 q 5 lit 11 0 i.1l 

tooo •10oCI 5 Q 14 u l,,., 
1 t 0 0 • I 1 o q 55 o.oo 
t2oo •12oQ q 111 ll 55 s.1o 
11.o •tl.Q :u o.oo 
111o0 •llloQ 1 II I u '5 u l2 lel1 
TOTAL 27 201 11113 ~u1 ou 111 5 z.u 
CuM, TOTAL 1000 on 172 J2Q 82 18 '5 
COL, AVG, U,]]e 1,00 b,t\'5 b,)Q '5,7Q S,t7 5,'50 ••• o 
AVERAGf 8IG. HEIGHT a 2,66 FT AVE~AGE WAVE PtRIOO a 6,60 aft• 
VARIANCE ~ !IG, ~EIGHT a ,86 n !Q VARIANCE Of WAVE P~RIOO a C.o1q SEC SQt 
STANOA~O DEVIATION Of HEIGHT a I OJ f T STANDARD DEVIATION Of P£RIOO a 2.61 SE.Ct 

RfSULTS 08TAINfD FROM tOlU•8fC0NO DIGITAL RECOQOS TAKEN WITH A CONTINUOUS WIRE 

• WAVE GAGE LOCATED AT SAVANNAH LIGHT TOWfR, 
CALI'IS AR£ OMITTED, 

206 OF\s!RVATIONS SUMMARY Ft'lll AUG 7t AUG 72 

PERJOI) !IG, Mll'lriHT eFT l 
C!ECSl 

CUM, ROt.~ 

o•1 t•? 2•1 'S•II u•'5 ~·6 6•7 TOT,• TOT,• AVG,t 
o.o • ,q 1000 o.oo 
1o0 • 1 0 0 5 '5 1000 z.so 
z.o • 2oQ f~Q'5 o.oo 
loO • loCI '5 '73 1'5 '12 QCIS lob1 
lloO • II,CI 1CI 78 fCI t 0 5 131 '103 2,76 
SoO • s.q 1 ~ Sl '58 ]U 5 170 772 1,36 
boO • 6,CI 2CI ]CI 1 'i 5 qj! 602 2o8l 
7o0 • 1,'1 zu IIQ C) 78 510 2o25 
8oO • 8o'l 12'- I 70 t 0 )06 Cl]l 2o!2 
qoo • ooCI 1 0 l,jQ )U oi 126 2,16 

10o0 •\O,CI tS '5 1 0 zo )II loll 
11 • 0 •1 1. q 5 o,oo 
12o0 •!2oCI lj 5 5 2.50 
TOTAL ?2A ~]II 160 58 1 0 5 l.U 
CUM, TOTAL 1000 1000 '772 238 78 tO 10 
COL, AVG, o,oo• 7,'511 6o82 6o5l boi!S SoOO 5,'51) •• u 
AVERAGE SIG, HEIGHT • 2.63 II'T AVEQAGe WAVE PtRIOD a 6,oO SEC' 
VARIANCl OF SIG, ~EIGMT a ,02 FT SQ VARIANCE OF wAVE PlRIOO a llo20 SEC SQt 
STANOAQD OfV!ATION OF HEIGHT a ,Q6 FT STANDARD DEVIATION OF PERIOD • lo01 SECt 

RESULTS OBTAINfO FROM t02U•SEC0~D DIGITAL RfCOROS TAKEN WITM A CONTINUOUS WIRE 
~AVE GAGE LOCAT!O AT SAVANNAH LlGMT TOW[A, 

• CAL~& ARr O~ITTEO, 
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lO~ OBI!AYATlONI 

PER too 
CSHS) 

o.o • •• 
leO • s,q 
2.o • z.• 
leO • ],1:1 
a,o • u,q 
5t0 • 5,1:1 

~.o • "•' 
TeO • 1,1:1 
8,0 • ,,q 
~:~,o • ~:~,~:~ 

to.o •to,~:~ 
lleO •tt,q 
u.o •12,1:1 
u,o .u.• 
U,O •lll,q 
TOTAL 
CUM, TOTAL 
COL., AVG, 

1000 
o,oo• 

l 
l 
1 

1 0 
t 0 
u 
1 0 
3} 

2ft 
l 

J 

lZll 
1000 
7,17 

] 

l 
5?. 
]1:1 
]1:1 
21 
l] 
1:18 
15 
"~ 

AVfRAG! ltG, M!lOHT • l,OT 'T 

IU~MARY ,nR I!P Tl liP 11 I!P ?J 

IIG, H!lOHT ('T) 

1 0 
Ul:l 
Ul:l 
lb 

7 
n ., 
1 

tl 

1 
lOll 

"'" •• 85 

l 
lfl 
52 
lO 

l 
n 

l 
l 

10 

~·· 

u ,. 

.. , 
l 
l 

10 
J 

h8 

1 

l 

10 
lfl 

., ·" 

., 

ror,• 

7 
7 

1l. 
11e 
180 
llll 

]fl 
11:10 
111 

51:1 

u 

u 

CUM, 
TOT,• 

1000 
1000 

1:11:1] 
l:l(lf 
l:it'i 
11:11 
fltll 
111:1] 
~~~~~ 

zu ., 
q(l 

u 
lb ,. 

AVfRA'f WAV! P£Rl00 • T,ae SfC' 

ROW 
AVG,• 
o,oo 
z.oo 
z,oo 
z,., .. 
1,22 
J,es 
Utili 
z,q5 
2,8] 
l,U ,,.,, 
o,oo a,,, 
o,oo 
z,n 
s,, .. 

• 

YARlANCf 0, StG, H!IGMT a t,•s '' SQ 
STANDARD O!VtATlON D' MflGHT • ltlT ,, 

VARIANCE O' WAY[ PERIOD • ?,56 I!C IQe 
STANDARD DfVlATlON 0' P!AtOD • l,15 liCe 

RtiULTS OBT&tN!O 'ROM 10IU•I[CDND DtGtT&L RftORDI TAKlN WITH A CONTlNUOUI WlRI 
W&V[ 0AO£ LOCAT[O AT IAVANNAH LIGHT TOW!R, 

• CALHI AR[ OMITTfO, 

S8U 088[RVATIONI IUHHAAY 'OR OCT 1l OCT u 
P£AtOO 810, H!IOHT (n) 
(SEeS) 

CUI1, ROW 
0•1 ,., ,.s ,. .. a.e ,.. .. ., Tell TOT,• TOT,• •vo,• 

o,o • ,q 1000 o.oo 
leO • ,,q " 5 1000 1,50 
z.o • 2,1:1 5 5 1:195 2,'30 
loO • ],CJ " ul l fl fl5 qeq 1,,, 
u,o • u,~:~ ~ ~:~z Ul 1 " t Q2CI z, 71 
s.o • 5,1:1 1 l :u u 4JQ ll ' Z2l 783 ". 77 
~.o . ,,., " sa tfl u n J8 " lOt 5bO 11,'58 

TeO • 7,1:1 5 5 ' l t ' n 151:1 "·"' a.o • e.~:~ ]] t25 l l 11 S7CJ l2fl 2,50 
~:~.o • ~:~.~:~ ' )8 u SU7 l, ](I 

lOeO •to.~:~ ll "' u lOl l,lfl 
llt 0 •11 • q ll o,oo 
u,o .,,z,~:~ 5 ' ll 2,50 
D~o •lltl:l 

, o,oo 
u.o •111,1:1 , 

' • l,'!O 
TOTAL 8l 11410 130 ''" e7 71 1ft Je5l 
CUM, TOTAL 1000 1000 •sa 1178 ]118 ''" 8f ,. 
COL, AVO, o,oo• e,lo ,,,. 5,·ZJ •• u 5,ee .,15 .,,o •• u 

AVERAGE StG, HEIGHT • ),Ufl 'T AVERAGE W&V! P!AIOO • .. ,.. src• 
VARI&NCE 0' SlG, HEIGHT • 1,28 'T SQ V&~IANC[ O' •&V[ P£RIOD • u • •• I!C 
ITA~DA~O OfVIATIO~ 0' H£1G~T • t ·'' ,T 

ITANO&RD OlVlATlON o, P!~IOO • a,u 
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8fl 08U"VATJONI IUM"1ARY ,OR NOV 71 

P£RIOD IJG, HUGHT ('T) 
(SEtS) 

CUM, AO"' 

~·· t•r z•l J•" .. , ~·· 
.. , TOT,• TOT,• AVG,e 

tOO() o,oo 
o,o • ·" 1000 o,oo 
t,o • 1. q 21 1000 z,oo z.o • z,q u tl q) CJH t»,T5 leO • },q ll "'7 )~ 

"·0 • 4,q tl lOIS t 1 fl 864 ],40 

s.o • ,,q "' "' 11 4'7 Ut h7 u,oe 
boO • "·' 58 )lj u J5 1ll tU 54'7 J,cn 

TeO • T,q ]5 u ll TO }8(1 ], t1 

litO • II,Q ll 1)8 81 u 12 18fl Jtil l, 31 
CJ, O • q,q tl tl tl8 l,50 

1o.o •tO., u tl tl 411 ltb l,l5 

11 I 0 •tt,CJ 10 o,oo 
tz.o •ll. q lZ u lJ 10 J,oo 
n. o •1},q "' o,oo 
14,0 •t4,Q u tl i1 4,50 
15,0 •t'S,Q 

,, o,oo 
lb,O •tb,CJ )5 JIJ n z,5o 
TOTAL 58 117 JjjQ t51 q} 12 '·"' Cu~, TOTAL 1000 1000 '"' •o~J n• 105 ll. 
COL, AVO, o,oo• 1,10 '·'' •• u •••• b,l5 .,50 .. ., 
AvfRAGE IIG, HEIGHT • },II) 'T AVERAGE WAY[ P!AIOO • ., •• lEtt 
VARIANCE 0' SIO, HEIGHT • t,ll ,r SQ VARIANC! 0' WAVE ,£AIOO • 1,!0 I[C IQt 

ITANDAAO OEVJATJON O' H[JG~T • 1eOQ n STANDARD D£YIATJ0N D' '£RtOD • ,,.1 llCt 

A[IULTS OBTAINED 'ROM 1024•1!C0NO DIGITAL A£eOADI TAKEN WJTH A CONTINUOUI ~l"l 
WAY! CAO! LOCATIO AT IAYANNAH LIGHT TOW!R, 

• CALMI AA[ OMITTED, 

Insufficient dat a fo r December . 
SUMMARY ,nR 27 MONTHS APR 71 THROUGH HAY 74 

PERIOO SIG, M~IGMT en> 
CSECS) 

CUM, ROW 
O•l l•l ?·3 )ell u•S 5•fl ,., T•e &•CJ CJ•10 TOT,• TOT,• AVG,t 

o.o • .q 1000 o,oo 
l. 0 • 1. q i' 2 1 , 1000 z,zq 
2o0 • 2.1:1 1 12 1 I 1 241 qq4 1oQb 
3o 0 • .s.q 1 15 b2 22 2 102 'TO 2,59 
u.o • u.q 1 A c7 52 15 2 1 155 81)'7 z,qs 
s.o • s.q 1 , 53 bl 4.14 21 1 0 2 tilT 712 l,7q 
boO • boQ 1 1 7 zq 211 1B e 7 ) 1 1 109 515 ],b) 
7o 0 • 7.9 1 n 25 1 0 " 2 l 53 40b 2,e11 
s.o • 8.1:1 1 b2 tOb ,, 1l l 1 t lOb 153 2,119 
q.o • q.q 211 (Ill q I ,, 14'7 2,)2 

1o.o •I O.Q " 22 b 2 )8 e,q 2o57 
1 1 • 0 •I 1, q ll o.oo 
12. 0 •t2.Q t 1 5 t 18 ll 2,89 
13o0 •llo9 ll o.oo 
14o 0 •lii,Q 2 5 ) 1 l l 1l it'll 
ts. o •I Soli 2 o,oo 
lbo O •lboQ 2 2 I z.u 
TOTAL. b I 7 '7 u18 213 , 0 t lb 20 f) 2 1 ,,.,. 
CUM, TOTAL 10 00 QQu 11117 )80 tbb b5 zq Q l t 
COL., AVG. s.Jo• '7o17 b,liU boll b,lll fi.07 b ,15 e..~7 b,Z5 7,tT .... J 

AVERAGE SIG. H!lGHT a 2,115 FT AVERAGl W&VE ~lRIOO & 6,611 nc• 
VARIANCE 0' SlGo HEIG~T a t,Ub FT SQ VARJANCl OF WAVE ~ERIOO e •• 06 SEC SQ• 
STANDARD DEVIATION OF HEIGHT a I , 21 FT STANOlRO oEVIATION 0, PERTOO • 2ell6 SECt 

RESULTS OBTAINED FROM I0211•Sft0NO ntGITAL R[~OROS 
WAVE G&GE LOCATfO AT SAVANNAH LIGHT TOw~A • 

TA~£N WITM A CONTINUOUS WJR£ 

• CALMS ARf OMITTED, 
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Table A-28. CERC wave gage history for Sunglow Fishing Pier, Daytona Beach, Florida. 

CERC Form 174-74 
18 Har 7'• 

COORDINATES: 29°09' N., 80°58' W. LOCATION: Sunglow Fishing Pier, Daytona Beach, Florida 

!3eginning End of Gage Gage Water Distance 
of Proper Proper Length Ran9e Depth from seaward 

Type of Gage Operation Operation Explanation (feet) (ft MSL} (ft MSL) end of pier 
1--· - - - -----

Pressure 8 Nov.1964 1 Aug.1966 Gage struck by lightning. - -7 to +18 11 19ft (on south 
(mounted 7ft side of pier) 
below MSL) 

20 Oct. 1966 12Dec.1966 Gage struck by lightning. 

21 Jan. 1967 21 July 1967 Gage struck by lightning. 

19 Oct. 1967 13 June 1968 Gage struck by lightning. 

1 Aug.1968 17 Aug.1968 Gage struck by lightning. 

20 Oct. 1968 31 Aug. 1969 Gage damaged by storm. 

10 Sept.1969 21 July 1970 Gage struck by lightning. 

29 July 1970 29 Aug. 1970 Gage damaged by storm. 

22 Oct. 1970 5July 1972 Electronic cable corroded. 

11 Aug.1972 25 July 1974 Gage discontinued. 

. 

Pier 
length 
{feet) 
--
1,000 



Tal> le A- 29. Number o£ analyzed records from Daytona Beach, Florida. 1 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP BCT N3V DEC TBT 
R 

1964 129 1?6 304 

1965 1'71 133 183 179 186 1?0 15'7 166 1?3 1'7? 179 1?6 2050 

1966 1'7'7 157 181 174 172 165 177 4 50 159 1416 

196/ 26 166 173 178 186 14? 1 tO 66 163 133 1336 

1968 186 174 182 178 138 858 

1969 120 110 81 62 3/3 

19/0 

19/1 40 l l l 101 90 /5 108 90 72 63 120 8'70 

1972 103 112 120 l t 0 118 112 '76 106 115 100 ?? 1149 

1973 98 90 114 60 98 97 62 67 66 80 80 69 960 

1974 100 94 85 75 97 87 73 611 

1Results before November 1968 obtained from 7-minute pen and ink records 
taken six times daily; analyzed by the CERC method. Results after 
November 1968 obtained from 1,024-second digital records taken four 
times daily. Results for September 1971 to December 1972 have not 
been compensated for hydrodynamic attenuation due to submergence of 
the gage. 
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Figure A-48 . ~laxima, means , and standard deviations of significant height from Daytona Beach , 
Florida. 
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Fi gure A-49 . ~1eans and standard deviations of wave periods for naytona Beach, Flori~a . 
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Figure A-50. Annual cumulative significant height distributions 
from Daytona Beach, Florida. 
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Annual significant period distributions from Daytona Beach, Florida. 
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Figure A-52 . Seasonal summaries of cumulative significant height 
distributions from Daytona Beach , Florida; determined 
from 7- mi nute pen and ink r ecords taken six t i mes daily . 
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Tab l e A-30 . Wave c l imat e f or Daytona Beach, Florida . 
Di stributi on of signifi cant height versus period 
(in obser vations re r 1, 000 obser vat ions) 

PERI OD 
(SfCS) 

. o • t,Q 
z.o • 2,U 
2,'5 • z,q 
l,O • \,II 
3,1) • :J,Q 
u,(l • u,q 
s.o • o;,q 
b,O • fi,Q 
1.0 • 1,9 
f\,(1- • 11,9 
q,O • q,q 

10,0 •IO,q 
tt.o •tt,q 
12.0 •t2,Q 
tl,o •13,9 
lli,O •IU,Q 
TOTAL 
CUM, TOTAl. 
COl., AIIG, 

2 

2 

2 
2 

30 
sc 
l2 
1! 
6b 
b1 
II 1 
!1 

1 
u 

11\b 
96'5 

q,o3 

1 
n 
bZ 
58 
u~ 

51 
bO 
Ill 
211 
19 

2 
391 
5b9 

9,0e, 

2 
2 

1 q 
28 

b 
21 
17 
15 

7 
b 
1 

J29 
1'16 

9,11e 

II 
q 
q 

b 
1 
II 
II 

2 

2 

2 

2 
2 

12,50 

Tor.• 

2 
1 1 
'51 

1112 
12fl 
1311 
1bb 
!'55 
102 
57 
]II 

13 

CIIM, 
TOT,• 

1000 
10 00 
1000 
1000 
1000 

996 
987 
9lO 
1M 
bbO 
52b 
lbO 
20b 
1041 

117 
1l 

R0 \1< 
Ave.,• 

.oo 

.oo 

.oo 

.oo 
1.~(1 
2,50 
1,93 
2,2q 
2,b2 
2.12 
2.20 
2,211 
2,31 
2.53 
2,Sb 
2,79 
z.zq 

AVfRAGE WAVl PERJ DO • ~.ll SEC• AVlRACE SfG, ~EtGMT • 2,29 FT 
VARIANCE OF SIG, M~IGMT • ,7q F• SQ 
STANDARD DEVIATION OF MEICHT • .8fl FT 

VARIANCE OF WAVf P[HJOD a 4,,1 I[C SO• 
STANDARO DEVIATI ON 0, PERIOD • lell SEC• 

~[SUI.T8 OBTAINED FHOM 7•MINUTE PEN AND tN• •ECOROS TAKlN WITM A ,RESSUR[ 
WAVE GAGE I.OCATEO AT SUNGLOW '!SHING 'IER , 

• CALMS ARF OMITTED, 

-,2q ORSERVATIONS 8U"'MARY ,OR HB b S FE t; b b 'E 8 ft 7 FEB 68 

PERIOD ~'!EIGHT (FT) 
(SECS) 

CUM, RO,. 
0•1 1•2 2•1 )•II 41•5 5•ft TOT,• TOT,• ave.• 

,o • I , q 1l 1000 ,0 0 
2,0 • 2,11 10 00 t 0 0 
2,5 • z,q 1000 . oo 
],0 • ],II 100 0 , 00 
l,S • 3,9 1000 , 00 
41, 0 • u,q 2 8 10 1000 1 t :n 
'5,11 • s,q s 25 211 1 0 fill 9Qo 2,10 
ft,O • b,Q 10 lib 51 Ill 2 !211 92c 2 • 1 1 
1, 0 • 1,Q 11 Ill bO 35 lb If-f> 8 CI 2 2,52 
8, 0 • fi,Q b Sb ]8 21 8 110 b]b 2.2'5 
9, 0 • q,q 13 75 '511 21 5 tb9 SOb 2, 08 

10, (1 •1 0 ,Q 1 0 5U Lib 21 l 135 337 c.ts 
1 I , 0 •1\ t 9 2 25 H 111 5 811 201 2, 411 
12,, •t2,Q 211 29 3 2 2 60 118 2,28 
ll, O •13,9 3 211 3 3 )II 58 2,bQ 
1U 1 11 •t ll ,Q 2 8 8 2 19 211 2,00 
1'5,0 •1'5,Q 2 2 5 1,'50 
lb,O •lb,9 3 l l 1 • 50 
TOTAL 72 370 :Po 1113 II] 2 z.u 
CUM, TOTAl. !000 928 556 !86 415 i. 
COL., AVG, ~."2' 9,(18 Q,l2 ll,flb 

q ·" 
12.50 q .11 

AVERAGE SlG, ~EJGMT • z.u n AVERAGE WAV~ PERIOD a ~.II SEC• 
VARIANCE 0' 8IG, MEIG~T • . '" n so VARIANCE OF WAVE P[-!00 a 5,l1 uc IQe 
STAN DARD OFVIATION OF HEIGHT • ,,5 n STANDARD DEVIATION 0' PERIOD • l,)O arc• 
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71 q 08SERVA TI ON8 8U114foURY 'OR ~AR 1:15 MA R 1:11:1 ~&R ~1 AR 68 

PERI OD ~EIGHT (,) 
(SEtS) 

CUI'I, AO" 
0•1 1•2 i•1 1•41 41•1) TO T.• TOT ,• &vc; . • 

. o • 1 • q 15 \ 000 . oo 
z. n • 2, 1J to no , on 
2,5 • 2.Q \ 000 . oo 
3,n • ),IJ \ 000 , oo 
3,S • ),Q 1000 , 00 
IJ, O • tJ ,Q 7 \ II 25 l OOn I • 2? 
lj, O • o;,q \Q Qf, e 121> <HI) I , II I 
fl,O • ,.,,Q 15 ~2 3~ I q 1541 611CI 1,6«1 
7, 0 • 7,CI \ 41 "5 lt , 1 1 II 1 t~C15 I , 7 7 
e, o • A,CI 2b 7S I q b 41 Ill 5511 1ob3 
«~, o • CI,CI ll \ \ II 1Q 1 0 1 P8 112\ 1,57 

10 , 0 •IO,Q 1 l "I ll 1 0 " 141 0 z 41 l I, !.Ut 
1 I , 0 • I \ • Q ll l1 I 7 1 "' \ Ol I , b I 
1 2. 0 •12,«1 " 7 7 b 25 IJ\ z. oo 
t 3. n •ll,CI 1 I b 1 3 n \b Z.,72 
141. n •\tJ,CI 1 1 3 3 1. 0 0 
TOTAL 1 b I 5Cit t72 bl Ill '· • 1:18 
CUI", TOTAL !00 0 83CI 2116 75 I 41 
COL, AVG, ~.so• e,t~:~ (1,65 8,75 10,10 8,410 

AVERAGE SIG, I-IEJGMT • 1,fJ6 FT AVERAGE WAVE PERIOD • 8,410 SEC• 
VAR I &NCE OF ~IG. MEIGHT • .fJ7 FT sa V &Rl&NC~ OF WAVE ~!RIOD • " • '11 Ut SOe 
STANO&RD DFVIATION 0 ~ HEIGHT • .ez n STA~D&RD DEVIATION OF PERIOD • ie10 nc• 

RES ULTS OKT&INEO FROM 7•~1NUTE PEN AND INK RECORDS TAKEN WITH A PR£SSURE 
WAVE C&GE LOC&TEO AT SUNGLOW FISHING PI£R • • CAI.MS AR[ OMJTTlD, 

70«1 08SERVA T IONS SUI'II'I&R'f FOR aPR fJ5 APR btl APR 1:17 APR 68 

PERI OD HEICii'IT (, T) 

(SECS) 

CUM, ROw 
0•1 1•2 2•1 )•41 41•5 TOT,• TOT ,• AVG ,e 

, n • l,CI 27 1000 , 00 
2. o • 2,1J 1000 , 00 
2,5 • 2,CI I 0 0 0 . oo 
3,0 • 3, 11 " " 100 0 .so 
3,5 • J,CI 1 1 qqb ,5 0 
4, 0 • II,Q I 0 I 0 I 22 QQ(j 1 , I 0 
5,0 • 5,CI I 7 30 20 ) 71 Cl72 I , tt 2 
fJ, O • ft,CI 11 51 412 1 b 1 12o Cl01 2,03 
7, 1) • 7,CI 8 )2 51 21 1 1 b 775 2.25 
e, o • ~.q 211 So t'1 211 " Ill fJSCI 1. CIS 
Cl, (l • q,q ) 0 h) ? tJ 8 12«1 52b !,SCI 

10, 0 •\O,Q 35 7? l1 fJ 11J8 ]«17 1,55 
\ 1 • 0 •11,CI 1 b 5CI \ b fl qq 2tJCI l,fJZ 
12. 0 •12,CI I 7 lJ I 3 b 1 bl 15\ 1,1:1«1 
ll. 0 •11 1 «1 b 2 0 )0 8 1:15 Q () 2,111 
14, 0 •lii,Q 1 b l 10 ii!O Z5 l,57 
15.0 •15 1 CI 4 ,oo 
lbeO •lb,Q " " 4 3,50 
TOTAL 20CI 422 251 I I 1 7 1,7«1 
CUM, TOTAL tOOO 7«11 310 1 I 8 1 

COL. AvG, «~.04* CI,]Z CI, OCJ Cl,70 e,«~o Cl,25 

AVEihGE SIG, HEIGHT • 1,1CJ n AVERAGE WAVE PERIOD • «1,25 SEC• 

VARl&'~CE OF SIG, H~lGMT • ,8«1 n sa VARIANt~ 0' WAVt PERI OD • fJ ,4i u:c a a• 
STAN DARD DEVIATI ON OF HEIGMT • ,qu 'T STANDARD DEVIATI ON OF PERIOD • z.n u:c• 
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.o • t,Q 
2,0 • 2,11 
2.5 • 2,Q 
l.o • J,ll 
],5 • J,CI 
u,o • u,q 
'5,0 • 5,Q 
b,(l • *'•q 
7,0 • 7,Q 
8,0 • I.I,Q 
q,o • ~.q 

10,0 •10,q 
11.0 •1\,Q 
l2o0 •l2oq 
1],0 •ll 1 CI 
111,0 •lll,q 
TOTAL 
CUM, TOTAl. 
COL, AVG, 

I b 
II 
b 

12 
18 
28 

7 
ll 
10 

18 
5q 
I' I qz 

122 
12b 

bq 
22 
2fl 

II 

l 
I 0 
IS 
2l 
2Q 
28 

1 
II 
l 
1.1 

AVERAGE SIG, HEIGHT a 1,58 FT 

!U~MA~Y FOR MAY oS MAY bb MH fl7 MAY' 68 

]•41 

II 

22 
21 

1.1 
I 
l 
l 
I 
3 

lot2 
70 

8,7Q 

I 
3 
l 

., 
~ 

l!o70 

5•fl 

I 

I 
I 

12,50 

cu,.., 
TOT,• TOT,• 

1000 
lOCIO 
1000 
to no 
lOOn 

110 1000 
'l'q qi!O 

1111 881 
tbl H7 
208 bOll 
lOU Hb 

8b 1~2 
uu 1 Ob 
118 ttl 
1 1 1 II 

l l 

ROw 
AVG,• 
.oo 
,00 
,on 
,oo 
.oo 

I , l II 
!,SA 
lob1 
1 • qo 
1,82 
1 ~ sq 
l , II b 
1 ,Jfl 
t.eo 
2.21 
),50 
1 • se 

AVERAGE WAVE PE~IOD a 8,41~ SEC• 
VARIANCE OF SIG, HllGMT a obll FT 80 VARIANCE OF WAV~ PERIOD • 41,0fl SEC 8Qa 
STANDARD DEVIATION OF HEIGHT • ,80 FT STA~DARO DEVIATION OF PERIOO • 2,02 8ft• 

R[IULTS OBTAINED 'AOH '/'•MINUTE PlN ANO INK RECORDS TAKEN W}TM A PR!SSURf 
WAVE GAGE LOCATtD AT SUNGLO• FISHING PI[R 

• CALMS ARE OMITTED, 

1.182 OBSERVATIONS SUMMARY I"OR JUN fl5 JUN flfl JUN fl7 

Pt~lOD HEIGHT ( I"T ' 
C SEC S) 

CUM, HO,. 
0•1 1•2 l•l )•II 11•5 'I'OT,• TOT,• AVG,. 

.o • I • q 15 1000 .0('1 
2.0 • 2,11 1000 ,oo 
2.5 • 2,q 1000 • 0 0 
3,0 • ],II IOCIO .oo 
1,5 • ],Q 101'10 ,oo 
11,(\ • u,q II fl I I 1000 1.10 
5,1) • s,q I 7 27 115 qeq 1.12 
boO • b,Q I 0 b2 23 qq Qll41 l,bl 
7,0 • 7,Q 21 Q8 flO e IQII 8115 1,80 
8,0 • e,q Sb l 5 l qe 12 l 331 b52 l • 73 
q,O • q,q 35 108 118 8 lOb 320 lobS 

!0,0 •IO,q 21 1.111 l q 6b II II l • (j 7 
l l • 0 • I I , q 2 B 2 ll 28 l,b7 
12,0 •12,CI II 2 (j 2 13 15 \,8] 
11.0 •l],q 2 .oo 
111,0 •14,Q 2 2 2 2,SO 
TOTAL 205 SOb 251 l3 2 1.~>2 
CUM, TOTAL 1000 7CI5 288 15 2 
COL, AVG, ~.~.~s• e.lo 8,51 ~.QI.I e,so 8,1.11 

AVERAGE SIG, HEIGHT a l,fl2 FT AVERAGE WAVE PERIOD • 8,111 SEC• 
VAAJANCE OF SIG, HEIGHT • oflO FT sa VARIANCE OF WAVE P[RIOO a 2. 11 
STANDARD DEVIATION OF HEIGHT • • 77 I'T STANDARD DEVIATION OF PERIOD • 
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uuu OBSERVATIONS SUMP-IARY I'OR JUL eS JUL && JUL. •1 

PERIOD MEl GMT en) 
CSECS) 

CUM, RO• 
0•1 1•2 2•1 l•U TOT,• TOt,• AVG,• 

,o • \ • q 2&1 1ono .oo 
2,0 • 2.11 1000 ,oo 
2,5 • z.q 101l0 .oo 
'\,0 .. 3,11 1000 ,oo 
3,5 • 3,q 1000 ,oo 
u,o • ll,q 5 2 q 1000 ,83 
s.o - 5,q 2 5 q qq1 1.17 
b,O • b,q 5 q 7 27 1182 1 • b 1 
7,1) • 1,q 1 1 su 11 . 7 111 115U 1,bb 
e,o • 8,q 72 1 0 1 1 b s 2&2 6111 1,2& 
q,o • q,q qq Pfl s 5 387 ~111 1,20 

10,n •10,q Ul 70 5 1sq 1'~2 1 .11 
11 • 0 •11. II 5 11 1 30 3U 1.eo 
12.0 •12,q 2 3 3 1,50 
TOTAL. 502 1432 ~0 1b 1,08 
CUM, TOTAL. \000 11118 &S 1e 
COL., AVG, "·1"' q. 11 8,&8 8,3& 11,08 

AVERAGE 8IG, MltGMT • 1,oe FT AVERAGE WAY£ PERIOD • c,,o8 SEC• 
VARIANCE 01' SIG, MEIGMT • ·"" FT SQ VARIANCE 0' WAVE PERIOD a I , Ub 

STANDA~O DEVIATION 0~ ~EIGHT • ,&& FT STANDARD DEVIATION 0' PERIOD • 

Rf.SULTS OIJT&INEO FROM T•MINIJTE PEN ANO INK PE.COROS TAKEN WlTM A PRfSSUR[ 
SUNGL.D"' IJ'lSMING PIER WAVE GAGE LOCATED AT 

• CALMS ARE OMITTED, 

1 be 0A8[AV& 1' IONS 

PERl.OD 
C SEC S) 

.o .. 1,11 
2.0 - z.u 
2.~ • z.q 
3,0 • 3,U 
1,5 • l.q 
u,o • u,q 
s.o • s,q 
e.o • ~t,q 
7.0 • 1,q 
8,0 • ll,q 
q,o • ~~.~~ 

10,tl •1n,q 
11.n •1\,q 
TOTAL 
CU~. TOTAL 
COL, AVG, 

b 
3b 
30 
10 
zu 

b 
b 
b 

b 
214 
2U 

,,so 

AVERAGE SIG, HEIGHT • !,07 FT 
VAWJANCE OF SlGo HEIGHT • ,lq 
STANQARO ~fVIATION OF HflG~T • 

CUM, 
TOT.• TOT,• 

1000 
1000 
1000 
1000 
1000 
1000 
1000 

us 1000 
151 q55 
3112 802 
378 USII 

12 81 
q q 

11,81 

ROlli 
AVG.• 

,00 
• 00 
.oo 
.oo 
.oo 
.oo 
,oo 

1. 50 
1 • 21 
1 ,lCI 
1 ,)8 
1.oo 
2,50 
1. 01 

AVERAGE WAVE PERIOD • 8,81 SEC• 
V&AJANCE OF wAVE PERIOD a ,qq 
STANDARD DEVIATION 0' PfPlOD • 
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sEC so• 
,c,q SEC• 



173 OBSERVATIONS SU~MANV 'OR SEIII &5 

PERIOD ME I GIH en> 
CSHS) 

tUM, A Ow 

O•l l•Z Z•l )•41 £1•5 ,., TOTe* TOT,• AVGot 
.o • 1 • q 1000 ,oo 

z.o • 2,a tono .oo 
2.5 • 2,Q 1000 ,oo 
3.0 • ],a 1000 .oo 
3,5 • ],Q 1000 .oo 
u,o • (I,Q 1000 ,oo 
5,0 • ';,Q 12 bQ 12 ~2 1000 2,50 
&,o • b,Q zq 52 , , ~l fi08 z. 31 
1,0 • 1,q :\5 35 b 12 , 

~2 815 2,&2 
8,o • II,Q 58 35 t 1 12 f) 127 723 2,50 
q,O • lJ,Q uo 11 0 23 23 23 220 SCI5 i!,CIS 

10.0 •!O,q 2Q bll b 23 1 7 1H 37b 3,0U 
1 1 • 0 • t t. q 23 58 12 11 23 t3l 231 3,20 
12.0 •12,«1 12 23 b 11 58 lOU u,oo 
n. o •t3,Q 12 17 b 35 lib u.:o 
lU,O •IU,Q b b 12 12 11,00 
TOTAL. us a us 110 121 «18 2,qz 
CUM, TOTAL 1000 1000 715 )2Q 220 Q8 
COL., AVG, ,oo• 8,b8 8,118 Q,l\2 10,50 !0,7U C~,ll 

AVERAGE SIG, HEIGHT a z,C~2 FT AVERAGE WAVE PERIOD a C~,l2 SEC• 
VARIANCE OF SIG, HEIGHT a 1,53 n &Q VARIANCE OF WAVE PE~IOO a u,Sl SEC eaa 
STANDARD DEVIATION 0' HEIGHT a 1olll n STANDARD DEVIATION OF PERIOD a lo1 q u:e• 

AfSUL,TS OBTAINED FROM T•MlNUTE PEN AND INK RHOADS TAKEN •JTM A PRESSURE 
WAVE GAGE LOCATED AT SUN GLOW Fl SHING PifR 

• CALMS ARF. OMITTED, 

177 OBSERVATIONS SUMIUHV FOR OCT &5 

PERIOD t1~IGMT (FT) 
CSfCS) 

CUM, HOIOI 
0•1 1•2 ii!•J 3•11 11•5 5•& &•7 TOTot TOT,• AVCio* 

,o • 1 I Q 1000 ,00 
2. tr • 2,U I 0 0 0 ,oo 
2,5 • z,q 1000 ,oo 
3,0 • 3,U 1000 .oo 
l,S • 3,Q 1000 .oo 
11,0 • a,q b b 101\0 1,50 
5,0 • 5,q 1 1 Z1 lU QQII 2 ,p 
&,n • b,q b b us qo l I 11 115 QbO 3,311 
7,0 • 7,«1 1 I 17 uo 1 I 23 107 7115 2,6'1 
8,o • 8,q Sl 158 28 I 1 1 7 11 217 &78 I , 85 
q,n • q,q 51 ]U uo 1 ., b 11 !58 1101 2,011 

10,0 •10oQ 11 28 ?.8 17 85 2113 3,10 
1 1 • 0 •11. q b , '7 1 1 b 1 1 51 156 3,0& 
12.0 •12,Q 3U 1 l 1 7 b b8 107 3,112 
ll. 0 •tl,Q I 1 l'7 f) ]U 410 J,!>O 
141,0 •IU,CI b b , 2,50 
TOTAL 124 2110 2!>41 JQ8 Cl& b2 b 2,5q 
CUM, TOTAL. !000 87b bib 3&2 1&11 b8 b 
COL., AVG, 11,8&• e,sq e,«~q 8,'73 Q,}2 q,so To 50 8,8'1 

AVERAGE SIG, MEIGMT a 2, 5q FT AV!:RAGf. WAVE PERIOD a 8,87 Sft• 
VARIANCE OF SIG, MElGMT a 1oQII FT SQ VARIANCE OF W&V~ PERIOD a 4,15 SEC SQa 
STANDARD DEVIATION OF HEIGMT li lo111 n STANDARD DEVIATION 0' PERIOD a l,04 are• 
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e20 0B8EAV&TlON8 SUMMARY FO~ NOV &4 NOV &5 NOV &e NOV 67 

Pt.RI OO 
CSECS) 

HEIGHT CFT) 

CU"1 • RO.o 
. 0•1 1•2 2•l )•II 41•5 5•& TOT,• TO T,• HG,e ,o • I • q 5 1000 ,00 

z.n • 2.41 1000 .o o z.s • ?.Q 1ono .oo l.o • 1.41 1000 , 00 
l,S • l.Q 1000 ,o o 
11.0 • 41,9 ] 2 5 10 00 ,83 
5,0 • I).Q 2 liT I e 5 70 9Q5 1.85 b,O • &.9 2 !18 37 ll 11 122 9?5 2,29 
7,0 • 7,Q 2 37 ~~~ 211 18 l 128 804 C!,bq 
8.0 • A,9 b yq 311 32 21 2 175 b1b 2.113 
9,0 • q,q 1 1 94 b 1 37 15 ) Ul 501 2,)2 

10,() •tO,q b 55 35 2l 1 !t 2 lle 2H 2,1111 
II • 0 •11 .q b 32 21 1 0 5 75 1111 2. 1 5 
t2,tl •12,Q ] 1 0 tl l 29 bb 2,oe 
1), 0 •1l,Q 5 3 5 3 1 ~ 37 2,110 
111.0 •111,9 8 l 2 3 1 b 21 2,'50 
t5,o •15,9 2 2 5 1,50 
te,o •1&,9 2 2 l 3 2,00 
TOTAL. '52 1127 2b8 1~3 92 8 l,l3 
CUM, T 0 T A.l. 1 0 0 0 9118 521 253 100 8 
COL., AVG, 9o711• e.8o 8,92 9. 11 Oe11 9. 1 0 8,Q5 

AVERAGE SIG, HEIGHT a z,H n AVERAGE ~AVE PERIOD a 8,95 SEC• 
VARIANCE OF SIG, Ht.IGHT • 1,20 n sQ VARIANCE OF WAVE P£~t0D a 4,30 SEC 
STANDARD DEVIATION OF MEIGMT • l, oo FT ST&NOARO OEVIATlON OF PERIOD • 

AESUL.TS 08TAINf0 F~OM 1•MlNUTE PEN AND INK RECORDS UKEN _.I TH A II'A!SSURE 
WAVE GAGE LOCATlD AT SUNGLO~ri 'I8MING PlEA 

• CAL.MS ARE OMITTED, 

PERIOD 
CSECS) 

HE1G1'1T CFT) 

,o • I,Q 
2,0 • 2,11 
z.s • 2,9 
J,o • 3.11 
3,5 • ],Q 
41,0 • 11,9 
5,o • 5.Q 
e.n • e,9 
7,0 • 7.9 
8,0 • A,9 
o,o • 9,o 

to.o •IO,Q 
1 1 , 0 • 1 I , o 
12,0 •12,Q 
t3,n •13.9 
111,0 •111,9 
15,0 •15,Q 
TOTAL 
CUM, TOTAL 
COL, AVG, 

2 

2 
2 
II 

2 

12 
1000 
o,e7• 

2l 
14 
b8 
'511 
83 
118 
H 
21 

2 
II] 

41~ 
35 
511 
37 
118 
Ill 
29 
l 0 

2 
2 

322 
'519 

e,eJ 

2 
b 

52 
418 
1 q 

33 
25 
10 

II 
II 

b 

2 
12 
21 

113 
118 

~.5'5 

II 
II 

7,50 

Tor.• 

II 
72 

Pe 
lb7 
1 II 9 

!55 
130 

bb 
5e 
Ill 

8 
l 

CUM. 
TOT,• 

lO tiO 
1000 
1000 
100 0 
10 00 
100 0 

99b 
Q211 
TUII 
58! 
11]2 
277 
1 II 1 

81 
25 
l 0 

2 

RO• 
Avc;,e 

, on 
,oo 
.oo 
,oo 
,oo 

), 00 
2.27 
2. )1 
l,bO 
2.51 
2.15 
2olb 
2.12 
2,13 
2,70 
1.25 
2,50 
2 .l'7 

AVEAAG~ WAVE PERIOD a 8.72 S£Ce 

Z,07 
SO• 
u:c• 

AVt.RAGE Sir.. HEIGHT a 2 1 37 FT 
VA~tA~Cf OF StG, HllGMT • ,8e, FT SQ VARIANCt. OF WAVE II'E~tOO • ll,llb SEC tOe 
ITANQAHO OfVIATtON OF HfiGMT • ,9\ FT STANDARD DEVIATION OF PERIOD • Z,ll I[Ce 
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111• oeerav,Tso~• IU!O•at,. 'O' ~ )l)tml$ JI)V 64 tBJWOCI M&.Y 61 

,,.100 IICIC«f CnJ 
CUCIJ 

CU14, •o• .. , ,., l•J l•• .. , , .. .. ., fOTe• TOT.• AVGea 
• o • 1 •• •• lOOO .oo 
'·' . , .. lOOO ••• '·' . '·' 1000 ••• J,o • J,a a a 1000 ••• ,,, . , .. ••• , ... •••• ••• ' • I " ••• '·'' •••• ••• ., )I .., , •• • •• a.u 
•• o •••• ., ,. h " J I u• •u '·" ., ... '·' • '58 ., II ' a IU "' '·" •••• ••• ll 88 ,. t• • I ... . .. '·" ••• • ••• ,. 101 J1 u • J ,., IU I ell 

ao,o .. , .. " 
,. Jt II ' l au "' , ... u.o .,, .. ' so II ' ' I n , .. , ... 

u.o .. , .. ' •• ,. s I I ., '11 '·'' as.o .u.• I • ll • ' n , •••• , .. , ., ... I J J , I lO u ,,,. 
''·' ., ... I ' I ell , •• o ., ••• I I a I .. ,. 
TOTAL ,,, .,. , .. UJ , ., 

'·" CUM, ~OT&L 1000 eas JS. t•l ,. ., 
COL, &VG, e.es• e.u , ... •,2] •• so 10,05 u.oo '·" &V[R&G[ WAY( '£AIOO • 1,11 at:C• AVt•aG£ IIG, HEIGHT • '·'' " VARIA~Cf o, IIG, H[I,HT • 1,01 ~r s; V&Al&~C£ 0, WAV[ '£R%00 I .... arc Ue 
ITAHOA•O O!viATtOH 0' HEIGHT • leGl rT ST&~OA~O DEvlaTIOH 0, 'ERIOO • '·" arc• 
R[IULTI OITAIN£0 ,AO,. T•NINUTE ,[~ a,: t~• •£CORDI TU[H WlTP4 A '•usu•r 

WAY( GAG[ LOC&TtO AT SV~GLO• •:S·l-G •J[R 

• CAL"' ••r ONJTT£D • 

lq80 08S!RVATION3 

PER tOO 
(SECS) 

o.o • .q 
leO • loQ 
z.o .. z.q 
leO " loq 
11,0 • u.q 
s.o .. 5.Q 
boO • tloq 
7.0 • 1.q 
a,o .. e,q 
q.o • q.q 

10e0 •tO.q 
11,0 •tl,q 
tz.o •tz,q 
tl,O •D.q 
tu,o .,u,q 
1s.o •15.q 
lboO •lftoQ 
17.0 •t7.q 
t&.o •1e.q 
IQ.O •\q,q 
zo.o -zo,q 
21e0 + 
TOTAL 
CUM, TOTAL 
Col.. avG. 

l 
I 
t 
l 
s 
ll 

tb 
1 I , 

lj 

., 
l 

t " 
~ 

12 
20 
zn 
Zll 

\'51 
7b 
lb 

Zt 

ll 

I 

:JU!O"~AMY rOM 

I ll 
z 

1 0 
lib 
2~ 
l'\ 
7T 
lib 
Zb 

t I 

12 

I 
7 
A 
ll 

10 
e 

ll 

' 

22 MONTHS JUL 69 THROUGH JUL 

1 

J 
l 
z 
~ 
41 
41 

) 

l 

t 
z 
1 
1 
1 
l 

1 

'f•" TOT, • 

bl 
1 

28 
lOb 

e?. 
71 

~71 
1 I 5 ll 

1 0 1 

1 
t 

u 

1 

CJ,5(1 6.J& 

74 

CIJM. 
TOT,• 

sooo 
1non 
1noo 

q]1 

q 11 
qol 
1q1 
115 
tiUll 
:5b1 
zn 
11 z 
112 
~?. 
52 
10 
1 0 

1 
1 
1 
1 

ROw 
A~G,• 

o.no 
0,('10 
z.~o 
1 , bS 
Zo21 
z.1r, 
2. 71 
2ollb 
2o0ll 
2.D 
2,51 
o,oo 
2.51 
o,oo 
2,18 
o,no 
2,t-7 
o.oo 
o,oo 
o,oo 
3,oo 
o,no 
z.:u 

Avf~ACE str.. MflGHT • 2.11 FT AVFRACE W&VE PtRIOD • 8,~8 SfC' 
VARIANCf OF ~tC, ~!!GHT • t,l5 Ff SQ 
ITANO&RO DfV!aTtON 0' MftGHT • lei& FT 

VARIANCE O' WAVf P~RIOO • 1 1 1? SfC SQ* 
STaNO&RO nEVIATION 0' PfRTOO • le8& S~C• 

R(SUI.TS OsTatNEO FROH IOZU•SfCONO DIGITAL R[COROS TA~[N WIT~ A PR[SSURf 
WAY[ GAGf LOCATED AT IUNGI.OW 'ISMING PI,R 1 

a CAI.HS AR£ O~tTl[O, 
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Table A-31. CERC wave gage history for Palm Beach Pier, Palm Beach, Florida. 

rr:!a: Fonu 174-74 
l 8 ~1.1r Jl, 

COOIWINATES: 26°42' N., 80°02' W. LOCATION: Palm Beach Pier, Palm Beach, Florida 

-
neginning End of Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward Length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft MSL) end of pier {feet) 
~. - -- --

Step-resistance (SR) , 17 Feb.1954 15 Oct. 1954 Recorder out of order. 25 !6 0 800 
staff-parallel type 

9 Dec. 1954 200ct. 1955 

SR staff-parallel type 22 Feb. 1956 90ct. 1956 Boat damaged pier, gage moved 
to side of pier. 

25 16 0 800 

25 Feb. 1957 131 Mar. 1958 Gage damaged by storm. 

30 June 1958 4 Mar_ 1962 Gage destroyed by storm; not 
replaced. 



Tab l e A- 32 . Hunber of ana l yzed pen and ink records from Palm Beach , 
Florida. 1 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP 6CT Nav DEC T£3T 
R 

1954 72 159 168 162 173 178 180 169 49 120 1430 

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

1956 44 181 179 160 160 175 179 174 102 1354 

1957 13 92 147 83 172 124 152 159 186 17-4 108 1410 

1958 119 147 5 5 170 178 57 175 123 182 1161 

1959 183 162 181 176 148 161 181 170 171 154 168 165 2020 

• 
1960 116 174 174 170 142 93 67 18-4 155 184 157 71 1687 

1961 36 79 104 136 34 101 177 168 179 180 107 1301 

1962 150 112 262 

1
From 7-minute records taken six times daily; anal yzed by the second 
BEB method . 

200 



N 
0 

19 I I I I I I I I I I I I 

18 
Symbol Year ,_ 

17 ,_ X 1959 
+ 1960 

16 1- «> 1961 
15 1- ® 1962 

14 - -
13 - -

-:: I 2 f- --
:C I i - -
01 

·m I 0 
I 

f- -

-c 
0 
u 
'+-

c 
01 ·-

(/) 

9 -

8 1-
X 

7 
X 

1- X 
+<D 

6 -
Maximo~ 

5 -
4 

Me an s ----=:..:- ...._ _ 
f- ---

3 
® X 

f- X 

2 
x.. t + f-

r+ ® 

I<D I<D 
~I 

-
1-

Range of Standard Deviations 
I I I I 

2 3 4 

+ 

+ + 
X X 

.... ______________ 

~ 

I 

5 

- x 

I 

6 
Month 

. 

<D 
:z:X 

I 

7 

+ 
+ X 

I<D I~ 
1 l 

8 9 

-

-

-
«> «> + 

-

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

x+ 
«> «> X+ -

I X+ I - l: 

-
1 l I 

10 II 12 Full Year 

Figure A-53. Maxima , means, and standard deviations of significant height from Palm Beach, 
Florida; determined by an old analysis method from 7-minute pen and ink records 
taken six times daily and compensated to compare with results from recent anal ys i s 
methods (see Tab l es A-34 and A-35) . 
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Fi gure A-54 . Means and s t andard deviat ions of wave periods for Pa l m Beach , Fl or ida; determined 
by an o l d ana l ysis me thod f r om 7- minute pen and ink recor ds t aken six times daily 



(I) 1 4 
45 t-~ 

w w 
t:-12 40 uJ w tJ._ 

~ 

z: 10 .......... 
.......... 

w 8 YEAR-8BS _J 
_J Sa: 
a: 1960-1687 (_) 
(_) 

6 1959-2020 0(/) 
(f) 

t--
t- 15 I 
I 4 (!) 
~ .......... 
.......... 10 w 
w 1960* :c 
:r: 2 

cr2 02 

0 PERCENT GREATER THAN INDICATED 

NOTE: 
* - determined by an old analysis method from 7- minute pen and 

ink records taken six times daily and compensated to compare 
with results from recent analysis methods (see Tables A-34 
and A-35). 

Figure A-55. Annual cumulative significant height distributions 
from Palm Beach, Florida . 
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Figure A-56. Annual significant period distributions from Palm Beach, Flor1da; determined by an 
old analysis method from 7-minute pen and ink records taken six times daily. 



Cf11"eN-8BS 
<n 4 _ SEP-494 
~ t3CT-517 
W Ne V-505 
~ 2 DEC-2 72 
2: 

z: 0 
- 4 
w 
_..J 

a: 2 
(.._) 
(JJ 

r- 0 
I 4 
~ 

w 
:r: 2 

NOTE: 

MAY-290 
JUN-161 
JUL-282 
AUG-531 

JAN-449 
FEB-448 
MAR-459 
APR-482 

o-2 

AUG* 

APR* JAN* 

AY* 

MAR* 

z: 

w 
10 _j 

a: 
u 
(j) 

10 w 
I 

* - det ermined by an ol d analysis method from ?- minute pen and 
i nk recor ds taken six t i mes daily and compensated to compar e 
with r es ults f rom recent anal ysis me t hods (see Tab l es A-34 
and A- 3~ ) . 

Fi gure A-5 7. Seasonal s ummaries of cumul ative significant height 
dis tributions from Palm Beach , Florida . 
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Tabl e A-33. Wave c l i mate for Pal m B'each, Florida. 
Distri bution of signifi cant height ver sus period 
(in observations per 1,000 observat i ons) . 

IIUq 08SfAVATIONS SUMMARY 'OR JAN 5q JAp,j ,0 JAN 62 

P~RIOO MfiGMT (,) 

CSfCS) 

CUM, HOw 
O•,q •1,7 •?.~ •l,l e4,1 e4,q .!»,7 .. e,,'J ·'·' .a ,s Tar,• TOT,• AVG 0 1 

.o • 1,q ,~ 1000 .oo 
2,0 • 2,U 1000 ,o o 
2,':> • ?,Q 10 00 , oo 
3,0 • l,U 20 I o jj 113 1000 ,q2 
3,'!1 • '. Q 13 i?q 7 7 60 q~7 1o H 
u,o • ll,q 1 1 Q 41 2 27 n 2 2 11 II fiQ8 2 , .B 

~.o • r;,q 7 13 n ?.1 q 11 q Q 1110 783 3,25 
b,O • b,Q 11 ?.II ll q q 20 1 b ? 1 I II bill 2,67 
7,0 • 7,q Q 18 27 1 1 q 2 61 ~2Q C!, OQ 
8,0 .. 8,Q q 2U 27 ll 211 1b 13 jj lbO 111.16 2,1:12 
q,o • q,q 2 tl 18 16 18 1 1 13 q 2 t I 2 2~tl 3,1111 

10,0 •I0 1 Q 2 13 13 11 q 7 q j,q 17b .S,bQ 
I I , 0 •tt,Q ? u 7 7 7 jj " 2 11 0 107 3,.,7 
12,0 •12,Q 2 2 2 " jj 7 2 2o .b 7 ),30 
13.0 •t'J,Q 2 2 5 11 0 ,fl3 
111,0 •li.I,Q u 2 2 " 2 17 lo 3,78 
1s.o •JI),Q 2 2 lQ 7 0 7l 
tb,O •lb,Q 2 2 2 2 z 12 17 .,,12 
t7o0 •11oq 2 2 5 I) 3,26 
TOTAL tSb 1b~ tll<J t5b qfl 107 73 LIS q 2 2,68 
CUM, TOTAL 1000 81.1'1 b1q uq o 3311 2lb 12q .,, tl l 
COL, AVG, .,, 67' b,qo 1,01 7,55 e.oo 8el7 q,o2 q,zs llo 00 115o50 7.~, 

AVER•Gt SlG, Hf.tGHT a ?. 1 0 n AVfRAGE wA V( P~RI OO • 7,C,6 SfC• 
VA~lANCf Or SIG, MUGHT • 2o6Q "1 SG VAHIANCE OF WAVF, P(HIOO • 8,uz S!t so• 
STANOAHO O~VIATION 0~ MEIGHT • 1.10 n STANDARD OtVIATION OF PERIOD • z,qo ate• 

RESULTS OKTAI NEO FH OM J•MINUTt PE N ANO !NK AECOHOS TAKtN WIT H A STf' AESUTENCE 
WAVE GAG~ LOCATED AT PALM BEACH PItH 

• CALMS Ulf OMtTTEDo 

111111 OsSfHVATI ONS SU14MAIIY ' OR nH C,Q Ft~ bO FER 62 

PEHI OO MEl GMT (n) 

CSECS ) 

CUM, Hf1w 
O•,q •1. 7 •2,., w3 0 ~ ·"·' .u,q ·5,7 •b,5 •7,3 TOT,• TOT,• AVG,e 

. o • t,Q 27 \ 000 . oo 
2, 0 • z.u 10 00 ,oo 
2,5 • ?,<J 10 00 ,o o 
3, 0 • 1,11 Je .Sb l z 2 60 1 or.o 1, 00 
J,c; • l.Q 1 1 B 1.1 0 lj qz 91 0 •• ~6 
11,0 • u,q 1 1 ?9 '>b 112 1 J 1C,b tllfl 2o111 
IJ,o • IJ.Q 2Z 2Q '~ 0 \fl 31 18 2 163 b72 2,UU 
boO • b,Q 1b \b Q lj 1 1 t j lb 106 1.1(\Q 2,~3 
7,0 • 1,q q 2S n 1.1 t1 2 7b 381 1.q~ 
e,o • A,9 ? 1 , 1.7 ?.7 q 2 1.1 89 30C, z.~o 
9,0 • Q,Q 1.1 25 20 lb Q 1 1 7 l qb 21b 2 1 bb 

10,0 •lOoQ 11 18 7 " 2 2 lib 1 1 q 2. ~ 7 

1 1 0 () •11. Q 7 1 1 2 2 C!3 n loltl 
12,0 •12.Q 2 7 q ? 2 23 C, () ?obq 
t.s.o •11,9 2 2 2 7 26 3,1.10 
14, 0 •111oQ u 2 l 2 1 1 lt 3,02 
1.,,0 •t5,Q 2 2 z 7 q J,cn 
1bo0 •lb,q l. z 2 u,ue 
TOTAL t II 1 21l8 21111 l bo; Q? bO 36 7 i C!,21 
CUM 0 TOTAL 1000 1\ 5 9 b12 lbll 1Qq 107 CIT q l 
COL, AVG, So23• bol1 ,,.,., T,n bo71 6,211 8ol35 11o83 llo'50 .,70 

AVERAGE SlG, MEt!iMT • 2,23 " A\l tRA Gf WAVE PtRI OO e , • 70 stt• 
VARIANCE OF" Sl!io MtlliHT • lo17 n SQ VARIANCl OF WAVE PE RIOD • 7,60 !H C SQ• 
ITANDARO DEVIATION OF 1'4f1G1'4T • 1.H FT ~TANOAAD DEVIATION 0 ~ PERIOD • 2,71:> st.c• 

206 



P[llJO['I 
CSEC S) 

Hf- I GH T C ~ T ) 

,o .. t.~ 
2,0 • ?,II 
2.5 • ?..~ 
3,0 • 1,11 
3,5 • '\,Q 
11,0 • 11 0 Q 
~.o • li.Q 
b,O • "•q 
1,0 • '·0 
6,0 • II 0 Q 
Q.O .. Q.~ 

to.o •to.~ 
11,0 •11,Q 
12.o •12.Q 
11,0 •ll,Q 
111,0 • .,Q,Q 
TOTAl 
CUM, TOTAL 
COL, AVG, 

•1. 1 

II 
?0 
:51 
?b 
I 1 
II I 
l7 
I J 

1 
II 

" 

2 
7 

lo 
i'b 
~ 

1 7 
!7 
24 

q 

1 1 
1 

l 
th 
otll 

1,b7 

AV~RAGE SIG, MfTGMT a 2.3Q FT 

7 
\7 
30 
1l 
~ 

?.2 
Q 

I 7 
I I 

1 

? 
112 
IIlii 

7,24 

VARIANCE 0~ StG, H~ l GHT • 2,111 n SQ 
STANOAHD DEVIATION Of HtlGHT a 1 1 ~h FT 

?o 
3t 
11 

? 
11 
I I 
I 5 
n 
1 

1.1 
26 

q 

2 
1 
II 

2 
II 

" tl 
2 
7 

lt 
72 

1,~1 

7 
II 

2 
1 
l 
2 
2 
2 

32 
b2 

I .\ o 
lq" 
100 

2 Ob 
u !S O 

too 
" #! 2 
2 51 

10 
2 
1 

CUM, 
TOT,t 

10 00 
t ooo 
1000 
10 0 0 

Qh6 
Q 0 7 

708 
.,71.1 
lib'S 
]b~ 

21Q 
15.l 

01 
]O 

Q 

' 
AVERAGE WAVl PtHI OO a 7.11 SECt 

RO" 
AV G,t 
, oo 
, oo 
. oo 
,toll 

l , I " 
i,a 
2,75 
2,.,6 
I • o l 
Zob1 
2.o,e 
l,H 
1,10 
],04 
1.1,416 
3,11 
l, J1 

VAHlANCt OF wAV~ PERIOD a b,38 S~C SOt 
STANOAHO OEVIATlON OF PERIOD a 2,53 SEC• 

AfiULTS OATAJNEO fHOM 7•~>~1N U TE PEN AN D INK RECORDS TAK~N WITH A STfP RESISTlNCE 
WAVE GAGE LOCATED AT PALM ~EACH PIEH 

' CALMS ARE OMITTED, 

116?. OBSERVATIONS SUMMARY FOR APR .,q AP H bO APR bl 

PfRIO D 
CSECS) 

,o .. t .o 
2. 0 • ?..II 
2.~ • 2.o 
1,11 • 3.1J 
.s,s • J,Q 
u.o • II,Q 
s,o .. s,o 
~>.o • e,.o 
1.0 • 7,0 
6.o .. 11,o 
o,o .. q,o 

10,0 •10,0 
11,0 •tt,o 
t2.o •t?.,o 
11,0 •t.S,o 
14,() •14,Q 
TOTAL 
CUM, TOTAL 
COL, AVG, 

O•,Q 
100 

12 
IJ 

Qb 
)Q 

l1 
b 
6 

1q 
II 

l.,1 
1000 
(j. •It. 

I 2 
3~ 
l.\ 
11 
n 
2., 
B 

b 
II 

" 

0 
I q .,, 
21 
1'5 

b 
I 0 

8 
II 
2 
II 

I 0 
31 

"" 23 
II 

12 
1., 

" 

Avt.HAGE SIG. MEJGMT • 2,141 FT 
~ARIANC£ Or SIG, M~lG~T a lelb FT SQ 
llAHOAHO DEVIATION OF Mf!GHT • 1,U1 fT 

?1 
511 
21 

tl 

" e 

I 0 
]') 

11 
4 
b 
fl 
2 

2 
b 

" 
z 
z 
z 
z 

z 
;> 
z 
2 

1 
.oo 

z 

Tor.• 
2 

111 ., 
71 

120 
I Q I 
112 
120 

111 
81 
~\ 

21 
111 
12 

l 

CU"'• 
TOT,• 

100 0 
QQI\ 
0811 
<n~ 

qoe 
181\ 
5~7 

Je'l 
25b 
182 
1 0 1 

1.16 
?1'1 
14 

2 
2 

AVFRAG~ WAVE P£H100 a 'S,qn StC• 
VAAJAN Ct OF WAVt PlRJOD • u,72 SFC SQt 
STA~OA R O DE VIATI ON 0~ PfRIOO • l,t1 S!C• 

, 
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!<Ow 
Avt.,• 
1.2u 

,u3 
,II} 

.711 
I • ,2} 
2,110 
l,tb 
2,7<, 
l.b~ 

2 • II 
1,10 
t',o,o 
3.2o 
),bb 

,00 
z,e, 
l,11 



'f-In oo 
CSHS) 

, o • 1,<1 
2,0 • 2,11 
2,'5 • ?.,<1 
l,O • '5 1 11 
:s,s • 3,<1 
11,0 • 11,<1 
5,0 • r;,<l 
o,o • o,<~ 

7,0 • 7,<1 
6,n • t\,<1 
<1,0 • 11,<1 

to.o •IO,<~ 
11, 0 •11,<1 
12,n •12,<1 
I .\, n •I \,<I 
14,0 •14,<1 
TOTAL 
CUH, TOTAl. 
COL, AVG, 

00 
21 
211 
t 0 

j 

1 
I 0 

l 

j 

14 
o2 
I II 

7 
l 

I 7 
1 

I 0 
3 

Hf IGMT H T) 

. " . , 

?IJ 
I 1 
1 0 

l 
l 

t 7 
17 

7 
l 

10 

l 
] 

., 
26 
26 

<ld2 

TOT,• 

120 
6'l 

2<11 
~~~~ 
1\~ 

2o 
bO 
]II 

IJ1 
2b 
2t> 
.so 
11 

CU~'<, 

TOT,• 
1000 
1000 
qq, 
<l<~o 

A7o 
7<11 
~00 
lllb 
2o1 
n~ 

115 
I'll 

<Ill 
06 

''-' 
1l 

RO., 
A v.c. •• 

, oo 
,Ill 
,oo 
, 7 I 

t.21 
;,oo 
2,1'13 
3,22 
l,ou 
1,10 
2,o5 
2,11<1 
?,us 
2,~e 
u,zu 
3,oo 
1,60 

AVfPAG~ WAVE PERIOD • o,1~ StC• AVERAGE Sir., HEIC.HT a 1,82 ~T 
VAR}A~CE OF SJG, HEIGHT • lo<l? Fl SQ 
STANDARD OfVIATIU~ OF HEIGHT • l,l~ ~T 

VARIANCE OF WAVt Pl~IOO a 8,1o SfC SQ• 
ST&NOA~O O[VlATlON 0, PERIOD a 2,8<1 SfC• 

RtSULTS OBTAJNf.O FUO~ 7•MJNUTl P[N ANO INK RECOROS TAKfN WITH A STfP RESlSTtNCt 
WAVt GAGE LOCATED AT PALM ~EACH PIER 

a CALMS ARf OMtTT£0, 

ltd OASERVATlONS SUMMARY ,OR .JUN ~q 

PfRIOO HEIGHT UT) 
CSECS) 

CUM, 1«0"' 
0•,<1 " 1 • ., •2,, •3,1 • II • I ·"·q -~.1 TOTo• TOT,• A\11.,. 

,o • . I • q l I 1 10 00 , oo 
i!,n • 2,11 1~ 108 1oo n 1 II 1 
2,') • 2,<1 0 0 I 6 ~<~2 • 61 
:S,O • 1,11 117 b 12 l?.'S 8711 ,')<1 
3,5 • 3,<1 11 8 1 (_) 16<1 f)IIQ ,S8 
4,0 • u,q H ?~ ]1 b I'B (j~Q \,11] 

s,o • 5,<1 1? 12 I q 7?. l Ob 2,25 
o,o • b,Q I 2 b 0 0 0 Su 2111 2,011 
1, 0 • 7,<1 19 n 160 ,II] 
6,0 • A,<l so 12 0 qq 1'H ,79 
<1,0 • q,q I 2 0 0 10 51J 1,114 

10,0 •10,<1 b b 18 lA t,oll 
TOTAL 78<1 b? IH II] b b f) ,eo 
CUM, TOTAL 1000 21 I 111<1 o2 I <I 12 0 
COL, AvG, 11,:sz• ~.eo '5,2<1 b,So 11,5o s.so be 50 u,7~ 

AllfR•GE sic, Ht. IGMT a , 82 ~ T AVERAGf WAVt PtNIOO a u,7'S li£C• 
VANIA~Cf OF SIG, H~lGHT • ,10 fT SQ VARIANCE OJ WAVf PERJOO a ,.,~., SfC 
STANnARn DEVIATioN 0~ HEIGHT a ,flu FT 'TANDARO OEVlATlnN O' PfNIQO a lolb 
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282 0RSfRVATl0~6 

P!RIOO 
(SECS) 

SUMMARY FOR JUL '!»9 .IUL 61 

HEIGHT no 

,n .. t,9 
2,0 .. 2,1.1 
2,5 .. 2,9 
3,0 .. J,ll 
1,'5 • 3,9 
ll,O • 4l 1 9 
'!),n • <;,9 
b,O • b,9 
7,0 .. 7,9 
8,0 • 8,9 
9,0 .. 9,9 

10,0 •10,9 
11,0 •11,9 
12,0 •1?.,9 
TOTAL 
CUM, TOTAL 
COL, AVG, 

0•·9 
}ll(j 

t'l 
14l 
89 
Ill 

89 
ll.t 

1 
1 

I I 
1 
II 

2!1 
I t! 
Ub 
I 8 

u 
18 

1 

ll.t 
ll.t 
3~ 

I I 

" 

AVtRAGt SIG, HflGHT a ,82 P 
VARIANCt Or SIC, HllGHT • .~1 
STANDARD DFVIATJON 0~ H~lGHT a 

28 
1 

II 
,oo 

e11 1 9 

II 
,00 

CUM, 
TOT,• TOT,• 

1000 
12 1000 
n 9~>a· 

200 9Ub 
l22 7116 
301 ~?II 

h 222 
22 IIJb 
lb 1?.11 
119 108 
18 ~9 
~ n 

II U 
5 s 

110 .. 
AVG,. 

,00 
,113 
,113 
,78 
,fiB 
1.2~ 
1 , II 1 
z,ou 

• . , 0 

t.o~ 
l,ll7 

,liJ 
l,bll 

,111 
,eo 

AVfRAGf WAVf PtRIOO a 1.1,.8 Sft• 
V&RIA~Cl 0~ WAVl PlHIOD e J,?ll SfC SQ• 
STANDARD DfVIATION 0, PtRlOD a 1,9) StC• 

RtS~LTS OBTAINED FROM 7•MlNUTf PlN AND I~K R£CO!I08 TAKtN WITH A ST!P R[Sl8T£NC[ 
WAVE GAGf LOC&TfD AT P&LM H~ACH PltM 

• CAL~S ARF QMJTTED, 

';ll OBSERVATIONS SUMMARY FOR AUG 59 AUG bO AUG b1 

P~~IOD 
(SECS) 

1'4UGHT CFT) 

,n • 1,9 
2,0 • I.,U 
z.~ • 2,9 
3,0 • 3 1 U 
l,C:, .. ~.9 

u,o • u,9 
o;,o • .,,9 
b,O • b,9 
7,0 .. 7,9 
8,0 .. 8,9 
9,0 • 9,11 

10,0 •11),9 
1 1 , 0 • I I , 9 
12,0 •1l,9 
T 0 TAl 
CU,.., TOTAL 
COL, AVG, 

0•·9 
911 

2 
b 

81 
Sb 
2.\ 

b 
b 
q 

II 
l.t 
II 

2 

fl8 
79 
b8 
211 

? 
1 I 
21 

8 
II 

e 
2 

291.1 
b97 

11 1 911 

1'5 
9 
2 

2 
2 

bl.t 
28 

b 
2 
b 
II 

? 
b 

AVfRAG~ SIG, Hfl~HT • t,SS ~T 
VARIANCE 0~ SJG, HllG1'4T a 1,0~ FT SQ 
IT&NDARD DfvlATION OF HflGHT • leO?. FT 

.... , 

2 
19 
I I 

lj 

2 
2 
2 

11 
l 

2 
b 

117 
212 
297 
129 

Z9 
2'; 
58 
29 
15 
19 

2 

CUM, 
TOT,• 

1000 
1000 

998 
992 
81'; 
bO.\ 
lOb 
117 
1118 
121 

bll 
1'3 
21 

2 

RQ-. 
AVG,• 

,00 
,113 
,lll 
,89 

I ,2b 
2,01 
2,'511 
2,22 
1.03 
I , ll 1 
1 • 81 
1,10 
1.9~ 
1,211 
t.')l 

AVfMAGt wAVf PERIOD • 4,98 SEC• 
VARIANCE 0~ WAVl PtRtOO • ,;90 SEC SQ• 
STANDARD OtVlATlON OF PfRlOO • 1,91 StC• 
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IIQCI ORS[~VATJONS SUMMA~Y F'ON St.P 'Jfl SfP bO SEP •t 

P[NJ(lO HEIGHT ( ~ T) 
CSECS> 

CUM. NOw 
O•,q •1,7 •2,5 •l,l ell.t ·"·q •5,7 .. b,5 •1,1 .e.t TOT,• TOT.• Alluee 

,o - 1 • Q 8~ 1000 ,oo 
2,0 .. 2,11 1ooo ,oo 
2.') .. ?.,Q 1000 ,OCI 
l.o • J.u o;q 'it 6 1?6 ICIOO .61l 
.s.~ - \. q bt ,, 6 2 JIICI 1;7 2 ,QII 
u,o • u,q 20 ?t. 32 1b JOCI 726 1 , b I c;,o .. ~.q b ?0 '.511 lb Ill I 0 6 II Q bi?U 2eb0 
fl.o .. b.Q (I b b I 0 6 lb 111 2 1] ~Oil J,~q 
7.0 .. 7,Q 6 b l b 8 2 35 lilt .S,Ob 
6.o • A,Q 10 211 I b 1 n 8 2 2 eo }Qb z,oo 
fi,O • q.q 10 ?0 21J 18 2 II b 'H lib 2,22 

10,0 •IO,Q 10 ?II 1n Ill 20 8 z ,., 221 2,113 
I I , 0 • 1 I • q (I b "' lb b e /. b2 IZb 2,711 
sz.o •12,Q b II 2 8 2 Q 2 2 II l8 bU 3,2CI 
13,0 •ll.Q II z 2 q 27 1. 811 
111,0 •l41 1 fl 2 1\ 2 2 2 18 te z,s, 
TOTAL ?17 ?bl lbll 111 b1 b.S 311 e II 2 l,fll 
CUM, TOTAL 1000 723 UbO 2qb 178 , 1 l UQ 1 41 b 2 
COL, AVG, '5t2'J• bdll 7el2 e.~~~ 8e5b A1 'Jl 7e'SO q,so t?.c;o 111,50 6,'1b 

AVERAGE SIG, H(IGMT • I, fll rT AVERAGE WAVt. PERJOO a 6, qb SH• 
VA~lANCf 0~ SIG, HtlGHT • 2,lb ~T SQ VAHIANCE OF WAVl PfRIOO a ll,fl8 SEC SO• 
STANDARD OEviATtON OF HE.JGHT a I ,117 FT STA~OAHO OEVIATJON 0~ PlAIOD • 1,1., nc• 
~ESULTS OBTAINED FROM 7•MlNUTl PfN AND ~~~ RECORDS TA~tN WITH A STfP RESISHNC£ 

WAVE GAGE LOCATED AT PALM !!EACH Pit.A 
• CALMS ARF OMtTTEO, 

'511 OAS[~VATIONS SUMMARY f'OH OCT Sfl OCT bO OCT b1 

PE~IOD H~JGMT (,. T) 
CSECS) 

CUM, HOw O•,q •1.7 •?.~ •3.3 •lie I .u,q .s,1 -~.s •7,} TOT,• lOT,• A\1(, 1 * ,o .. l,q 7'1 1ooo ,oo 
l,o • 2,11 1000 ,00 2,5 • z,q 

1000 ,oo .s,o • 3,11 .s~ ?I bl 1000 ,73 3,"i .. ],Q 21 118 12 2 flO q_sq l.t~ 11,0 • u,q I 7 1111 l~ I~ 2 2 l2b 611Q lob7 s.o • c;,q ?.7 113 35 52 12 8 2 JQ.5 7?3 ?,10 b,O • b,Q 2 Ill 1 7 Iii 12 8 II 2 2 lib '!I('Q 2,~0 7,0 • 7,Q IQ IQ 8 " Q II a Q flO 11113 2,2b 8,o .. fi,Q Ill IQ 11(1 I q Ill Q I .\ 0 lfll 2,011 ll,o .. q,q I? ~I ?7 1'3 II 2 103 2H l 1 1l0 1 o, n •IO,fl b I '5 12 I 0 II 2 53 130 2,01 tl. 0 •II, Q (I II I~ 2 27 78 I' 7) 12,0 •12,Q ? I 0 b I 0 (I 2 lb so 2,28 1'\. 0 •13,Q l 2 2 2 8 15 2,b5 111,0 •lli,Q II 2 b ~ 11,75 TOTAL ?lib 277 21 I Ill 7 bO H 1 7 6 2 1,82 CUM, TI1TAL 1000 754 4116 2b7 120 bO 27 I 0 2 COL, AVG, t.,Ob* b,3q 7,11'3 7,25 e,oz 7,Q7 q,Ob b,7'J b,So b,Q] 
AVt.RAGE. SIG, HfiG"iT • 1 1 114 fT AVfRAGE. WAVE Pf.HIOO • b,q3 ste• 1/ANIANCt'. OF SIG. Mf.lGMT • 1, ~~~ n SQ VA~lANCl Of. WAVl P[RJOn a b,qq SlC SQe ITANOARO Ot.VJATJON OF Mt.IGHT • 1e2b n STANOARO 0£11IATJON 0' Pt.RlOD • 2,b4 SEc• 
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'50., flBSfRVA T lO~S 

PERI OD 
CSHS> 

,o .. 1,9 
2,0 • ?,U 
2,'5 • 2,9 
3,0 .. .s,u 
3,'; • '\,9 
u,o .. "11,9 
'i,o • c;,o 
b,O • #t,9 
1,0 • 1,Q 
8,0 • R,o 
9,0 .. 9,q 

10,0 •10,q 
I 1 , 0 • 1 I , 9 
12,0 •1?,9 
,,,, •13,9 
TOTAL 
CU14, TOTAL 
CCil, AVG 1 

O•,q 
2~ 

2 
b 

2t> 
2l 
14 
12 
1 0 
I 1.1 

10 

1'\7 
!000 
u,q:s• 

•1,7 

2 
I? 
?U 
]1.1 
l#t 
22 
?0 
n 
I b 
u 
'l 

? 
I 0 
bQ 
Ub 
2t» 
20 
uo 
I 6 
12 

b 

AVfQA(if Slr,, H~JGMT • 2 1 lb rT 

SUMMAR¥ FON NOV 59 ~O V bO NOV b1 

A 
'\1.\ 
'i I 
'0 , 
\0 
I 0 
I u 

R 
(j 

.... 1 

12 
lll 
?o 

" I 0 
12 

(j 

12 , 
" I 2 1 

210 
1ob3 

-~.7 

z 
I 2 
u 
2 
?. 
2 
z 

1 0 
I 2 

1 olO 

2 

l 
2 

12e50 

TOT,• 

2 
8 

LIO 
t>';, 

178 
ZO<J 
13b 

H 
1'\2 

bS 
uo 
lO 
l b 

b 

CUM, 
TOT,• 

1n oo 
10Cl0 
qq~ 

900 
9uq 
RR'i 
10b 
UQ8 
3t>? 
lRQ 
1.,~ 

93 
S3 
22 , 

AO• 
•vc.,• 

, 00 
.u:s 
,bJ 
,7'> 

1.2q 
i, I b 
?,78 
c.711 
1,9'> 
2,H 
2,b0 
?,61 
1,02 
u,o7 
3.1] 
2 I }1.1 

VANIA~CE Or StG, HEIGHT • lo7U FT SQ 
STANDARD DFVtATIO~ OF HtiGHT • 1 1 ]7. ~T 

AVERAGl WAVf PFRlOD • b,57 SEC• 
VANJANCt OF ~AVt PERIOD • 5,1.15 SfC 80• 
STANDARD DlVlATION D~ PERIOD a 2,3u SEC• 

R(SULTS 08TAINfO FROM 7•MlNUTE PEN ANO IN~ R£CDROS TA~EN WITH A STEP RESISTENCt 
WAVE GAGl LOCATtD AT PALM HfACH PIER 

• CAl14S ANE DMJTTED 1 

21? OBSERVATIONS SUMMAR¥ rOR l)t:( 59 DH.: 61 

PENIOD HUOHT (rl) 
(SECS) 

CUM, NO.,. 
0•,9 •1.7 •2t5 •3,3 .... I .... ,q • .,.1 .,,5 TOT,• TOT,• Ave.,• 

,o • 1. 9 29 1000 ,oo 
2,0 • l 0 LI 1000 ,oo 
2,'5 • l,9 1000 ,oo 
J,o • 3,U 15 1 11 lU 1000 1 • 1 u 
3,5 • \. q 22 (j 21 9bb 1 t (j 1 
u,o • 1.1,9 16 2Q ll8 51 l9 1 7 197 939 2,41'5 
'5,0 • '.5,0 .. " H 107 J7 '" l06 71.12 z,ou 
b,O • b,q u 2b 15 37 18 121 '.5lu 2,88 
1,0 • 7,o 1 ?.q 51 22 IS t?t> 1.1 t';)Q Lll\ 2,'.17 
e,n • "·9 u II n 18 2l H 125 2.,1.1 l,OO 
q,o • Q,9 1.1 ll 1'5 II II '.57 129 ),qq 

1o.o •l0 1 Q " u u " l'l 1? l 1 0b 
I I I 0 •II I q " I I u ?l '57 ],btl 

II 1 u 1'5 lU 41,117 12,0 •12,9 
u II IQ 11,ue 11,0 •11,9 

II ~ ~~ 1'5 11,88 ~~.o .,u,q 
lOb ?12 lb2 I '5 I 29 1 l,,15 TOTAL 71 l'b 

TOTAL !000 q21 787 ~"I )ijq I 81 \1 1 CUM, 
,,77 ll,bZ 8eb2 tz.oo b,1l COL, AVG, u,llt~• t.,tz , • '\b boO I 

SIG, HUG~H • le11 pT AVERAGE WAVE PERIOD • t..1t SfC• AV~RAGE 
lebq I'T SQ VARUIIICt o,- WAVE P!.RIOO • 5,l0 SfC VARiaNCE o,- SIG, Ht. IGHT • 

STANDARD OtVIATION OF PfRIOD • 2,28 STAIIIOAJ.ID OfVIATJON OF MliGMT • lelO FT 
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~Aqo O~St~VATJONS SUMMARY F 0 R 31 MONTHS JAN 59 THROUGH FEB 62 

P~~IOD I-lEIGHT (,) 
(SECS) 

CU•I, NO .. 
O••q •I • 7 .z.s •1..5 • 'I • I .e~,q .s.1 .. .,,'5 .1,3 .e.1 TOT,• TOT,• AV(, 1 a 

,o • I • q q5 1000 1,2u 
z.o • ?,u b b 1000 ,u3 
2,'i • z,q 3 3 qqu ,.,3 
i,O • '·" ~7 2~> b 88 qqo ,82 
3,'> • J,Q 31 36 18 II 101 qoz I , I 5 
~.o • ~.q 22 30 51 3b '" 1 I pq 7Q'5 2,03 
r,,n • S,Q 11 22 Jo H ?.3 18 s 2 lb1 blfl 2,b8 
b,O • b,q q I 7 12 12 12 1 c? 8 2 Qll u~q 2,1q 
7,0 • 7,Q 11 I q 1.S b 5 II I I b1 l~S 2,0., 
6,0 • AoQ t 1 22 25 11 to b \ I t05 288 ?,12 
q,o • q,q II 1 II lb 12 8 ., 1 2 10 I II l ;o,oo 

I 0, 0 •to,q 1 6 q q b l 2 1 II., 1 tl 2,72 
11.0 •I I, q l ~ 1 b II l I 1 l 31 ~6 2,65 
12,1) •l?.,q 1 ] 1 ~ 1 2 I l 1 Zl 31 1,011 
11,0 .. ,,,q I 1 I t b let 1. 11 
111,0 ·l~.q 2 I 2 1 8 1 0 J,so ,.,,o •1'5.q 1 J 4,68 
t~.o •tb,q 1 l .,,01 
TOTAL 2b3 211 tflq 1~7 85 60 21 1l 1 l l,OO 
CUM, TOTAL 1000 737 r,;>~ HS 188 I 0 1 ~1 I r, ~ 1 
COL, AyG, ~.q,, &,oe &,51 b,&q 1ei1 7,18 e,1q a,qb tt'I,Q7 12.17 6,43 

· AVERAGf SIG, H~lGMT a z.oz n 4VfRAGE WAVt PfRIOD a &.u2 src• 
VARlANCf OF SIG. H~ lGHT a z,oo; n SQ VARIANCE OF WAVE PERIOO a 7,13 SfC SQa 
STANOARO O!VlATION 0~ HFIGHT a 1,111 n STA~OARO OtVlATlON Of PfRlOO a z,b1 sr.c• 
R~&ULTS OHTAINEO FROM T•MlNUT~ PfN ANO INK II[COROS TAI<EN WITH A SHP RESISTENCE 

WAVt GAG€ LOCATtO AT PALM HlACM P lt.R • • CALMS A~E OMITTtDo 

·. 
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Table A-34. Comparison of results from different pen and ink wave 
record analys is me thods, Palm Beach, Florida . 

Dates of Significant heights 1 Significant 
data sample 

Correlation Correlation • A B reanalyzed by 
between between f:ERC method 
heights (ft) periods 

= .=....;:.-=-=..: =-":. - -
Feb . 1960 0. 91 0.04 0.81 0.77 

1Significant height from the CERC method 
=A+ B x (significant height from old method). 

2Significant period from the CERC method 
= C + D x (significant period from old method). 

Table A-35 . Regress i on equations used t o 
compensa,t .e signifi cant height 
statistics for Palm Beach, 
Florida . 

Year Compensation equations (ft) 

1959 t o 1962 HNE~l = 0 . 04 + 0 .81 HOLD 

NOTE: 
HNEW - estimate of s i gni ficant hei ght 

that would have been obtained by 
the CERC meth~d of pen and ink 
record an a lysis . 

HoLD - significant height obtained by 
old method of pen and ink record 
analysis. 
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Table A-36. CERC wave gage history for Lake Worth Municipal Fishing Pier, Lake Worth, Florida. 

r.c•a: Form l74-74 • 

18 ~I•• r 7 !, 

COU!<D 1 NATES: 26°37' N., 80°02' W. LOCATION: Lake Worth Municipal .Fishing Pier, Lake Worth, Florida 

Beginning End of Gage Gage Water Distance Pier 
of Proper Proper length Range Depth from seaward length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) {ft MSL) end of pier (feet) 
--

Step-resistance, 20 Jan. 1966 :27 May 1971 Gage removed; pier being 20 -5 to +15 18 0 (on north side 800 
staff-relay type rebuilt. side of pier) 

Continuous-wire staff 22Jan. 1973 11 Feb. 1973 Gage damaged by storm. 20 -5 to +15 18 0 800 

Continuous-wire staff 3Aug.1973 24 Aug. 1973 Electronics not working 20 -5 to +15 18 0 800 
properly. 

14 Nov. 1973 22 Feb. 1974 Electronics not worlang 
properly. 

1 June 1974 14 June 1974 Gage struck by lightning. 

20 Sept.1974 1 Oct. 1974 Gage struck by lightning. 

11 Oct. 1974 18 Mar. 1975 Gage discontinued. 



Table A- 37 · Number of analyzed records fron Lake Worth, Florida. l 

MB 
JAN fEB MAR APR MAY JUN JUL AUG SEP ecr NCJV DEC TBT 

YR 

1966 68 157 184 178 165 164 170 174 111 38 177 166 1751 

1967 L85 167 186 151 182 149 165 89 1274 

1968 88 88 

1969 lOO 108 99 71 87 6? 109 117 1 0? 69 924 

( 

1970 

1971 40 110 88 238 

1972 

1973 28 36 44 58 42 208 

1974 94 64 10 26 60 109 113 476 

1975 97 
I 

lResul ts before November 1968 obtained from 7-minute pen and ink records 
taken six times daily; analyzed by the CERC method. Results after 
November 1968 obtained from 1,024-second digital records taken four 
times daily. 
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Table A-38. Wave climate for Lake W6rth, Florida. 
D~stribution of significant height versus nerioc1 
(1n observations per 1, 000 observations) . 

1 1U 08S£RVATl0hl 

PERIOD 
UfCI) 

o.o • •• 
leO • t,• 
z.o • z.• 
leO • 1ect 
•• o •••• 
~.o • \,, 
beO • .,,, 
TtO • ?,ct 
e,o • e.• 
•• o ..... 

so.o •10 •• 
u.o •11 •• 
u.o •lz.• 
u,o -u.• 
u.o •1•·• t5.o -u.• 
heO •lbe• 
u,o •17 •• 
se,o •te.• 
lCJ,O •1••• 
zo.o •ao.• 
zs.o • 
roT AI. 
tuoc, TOTAL 
COl. 1 AVG, 

IJ 

1!67 .,, 
!& 
1'1 

5 
11 
21 
41 
Jt 

l' 

•• 

AyERAGf SJG, NflGHT • z.z• 'T 

IU~HIARY '"" JAN •• JAR 74 

IJG, HEIGHT ,,, 

, .. 

, ... 
nz ,,n 

z• 
l1 

' 

52 
8l 

t~,lO 

5•6 TOT ,• 

bl 
UQ 
fO,) 

10 115 
10 Otl 

at 
10 .,, 

'Pl ,, 
)6 

•• 

tuM, 
TOT,• 

1000 
1000 
1000 
Q)ft 
eoo 
5~2 
116 
:uo zeq 
ll1 
tact 
•l 
•1 ,, ,, 
10 
10 
~ ., ., 
IJ 

•o• Avro,• 
o,oo 
o.oo 
s.~e 
1..1111 z.,. 
s,z., 
•• o. 
let.) 
2.1~ 
leAl 

'·~· o,oo 
lt50 
o,oo 
s •• o 
o,oo 

eiJO o,oo 
o,ao 
a,ao 
leiJO 
o,oo 
z.z. 

AVERAGE •AV[ PtRJOO a .,18 Stt• 
VAAJANC£ OF ~IG, H~JGHT • t,Z8 FT SD 
STANDARD OEVtATJON OF HEIGHT • ltll FT 

v&ATA~CE oF •Avf ~t•too • so.•• stc aa• 
STaNOAAO OEVIATlO~ OF PERtOO • le)l S[t• 

A[IUI.TS OBTAJ~EO FROM 10Z~•SfC0NO DIGITAL RECORDS TAKtN •ITH A ITtP RlS 1 ANO CONT, •tR[ 
WAY£ GiG£ LOCATFD AT MUNICIPAL 'liHIN~ Pl[R 1 

• CALHI AAf OMlT!lO, 

t1Z OBSERVATIONS 

PERIOD 
CSECS) 

SUHMARY fOR HB &CJ ·Ff:B 74 

SIC, HHG~T C~T) 

0. 0 • • • q 

t.o • t.• z.o • 2.• 
3.0 • 3,Q 
GoO • 11 0 Q 
5o0 • s.q 
fleO " b,Q 
ToO • 1,11 
8,o • a.• 
q,o " 9.• 

to.o •tn.9 
lloO •11eq 
lcoO •1?,CJ 
1 s.o ·t s.• 
1o.o •to.• 
1!1.0 •1'.1.9 
lboO •lboQ 
17.0 •17 •• 
1e.o ·t8.9 
tCJ,o •t•·• 
zo.o •lo.• 
21.0 + 
TOTAL 
CUM, TOTAL 
COL 1 AVG 1 

b ., 
11 

b 
12 
12 

1l 

10 
1000 
e.oe• 

2:5 
81 , 
12 
Cl 
Jt; 

87 

b 
11 
11 

6 

17 
JIS 

b 

]•II 

2] 

12 

I 1 0 
21'; 

8,117 

AylRAGf SIG, HEIGMT • 2,20 FT 
YaRlANCf. 0' StG, H~IGMT a t 1 0b ~T SQ 
ITA~OARO O~VJATION 0, HftGHT • 1,21 ,, 

6 

b 

12 

JS 

12 
1 2 

1o.oo 

TOT,• 

35 
10'> 

117 
1b 
j~ 
II\ 
u I 

I 1 h 
A7 

tbl 

180 

CUH, 
TOT,• 

1000 
1000 
11'00 

9&'> 
BbO 
8111 
7H 
10"\ 
bbJ 
bCZ 
.,Ob 
019 
tq q 

7.~t
l5b 

16 
1b 
2' 
29 
z• 
zq 

ROw 
AV(,,. 
o.oo 
o,oo 
I , 50 
I obI 
I o 7 ~ 
J,llb 
2, I 7 
1,79 
2,7Q 
z.oo 
1. 77 
o. oo 
2,?5 
o.oo 
2,79 
o.no 
leb3 
o,oo 
o.oo 
o,oo 
1e70 
o,oo 
2,214 

AVERAGf ~AVE PFAIOO • ~,cto IEC• 
VARIANCE 0~ WAV~ PEAIOO • - ~q.1] SEC SQ• 
STANDARD ~lVtATIO~ 0~ PERJOO • 11,]7 SEC• 
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PE~JOO 

CSECS> 

o.o " ,q 
leO" I,CJ 
z.o • ?,Q 
J,o • '\,CJ 
u,o • u,q 
s.o .. 5,CJ 
b,O "' ti,Q 
7.0 "' 7,9 
8,0 • 8,Q 
c,,o .. q,q 

lOoO •IO,Q 
11.0 •tt,Q 
12.0 •12,CJ 
13,0 •tJ.CJ 
tu.o •tU,CJ 
~~.o oot5,CJ 
lboO •lbeCJ 
TOTAL. 
CUtot. TOTAL. 
COL., AIIG, 

1 0 

1 0 

1 0 

10 
1000 
8.17• 

1 n 
1 0 
70 
20 
20 
1 0 
71 
20 
un 

51 

uo 

I 0 
?0 
lO 
20 

10 
20 
30 

51 

81 

t 0 
281 
1157 

10,C,7 

AvlRAr.~ SIG, ~fir.MT a lobi fT 

BIG, HUGHT' CFT) 

1 n 
St 

lUI 

20 
20 
1 0 

10 

30 
20 
20 
10 

81 
t 1 I 

S,b3 

TUT,• 

I 0 
30 

1 ? I 
2!,J 
bl 
20 

1 I 1 
bl 
(H 

1 1 1 

t?t 

1 0 

CUM, 
TOt,• 

1000 
1000 
1000 

QQ(I 
qbn 
838 
~tlb 
~2., 
.,OS 
JQU 
HJ 
lU2 
zuz 
Dl 
111 

1 0 
~ 1 0 

HUIII 
Ay(i,. 
o,oo 
o,oo 
t,so 
?,r,o 
j,;>~ 

l,U? 
?,e.s 
J,oo 
le!ltl 
2,c;o 
I,QU 
o,oo 
loiU 
o,oo 
2 t17 
o,oo 
z.so 
2,bU 

AVERAG~ WAllE PERIOD • 8e33 S(C• 
IIARlANCf OF SIG 1 HllGMT • 11 21 FT SQ 
STANDARD DEVIATION 0' HEIGHT a le10 FT 

VARIANCf OF ~AVf Pf~IOD a t2e'l1 SEC SQ• 
STANDARD OfYIATION OF ~ERIOD • ),52 SfC• 

R[IULTS O~TAINtD FROM 1024•SfC0NO DIGITAL RftOROS TA~lN ~ITM A STEP RtS, AND CONT, W!Rt 
WAY£ GAG~ L.OC4TEO AT MUNICIPAL FISHING PI[R, 

• CALM8 ARE OMlTTfO, 

181 OBSfRVA T IONS SUMMARY P.OR APR bCJ APR 71 

PE.RIOD SIG, MfiGMT eFT> 
CSE.C&> 

CUM. ROio 
0•1 1•2 2•1 ,.u u.5 5·b TUT 1 • TOT,• AVG,• 

o.o • ,q 1000 o.oo 
leO "' 1 • q b b 1 I 1000 t,oo 
z.o • z,q 12 c,r; b 133 QAQ 1. 0 0 
leO • 3,9 17 ll8 12 b 232 A')e, 1.7Q u.o • II,Q 1 1 t 1 0 1 1 6 138 b2U z,c,o 
s.o • s·, q ?R 11 22 17 ~5 11 210 U8b 3,'\2 
beO • t.,Q b 1 1 b 6 b n l7b 2,~, 
1,0 • 7,CJ 1 I 1 t 7l 21.13 1.oo 
e,o • 8,9 26 11 b b ~., Zit I dO 
9,0 .. q,q u 28 S1 I 1 fHI lbb l.~tt 

1o.o •10,9 I 1 zz b jCJ 71 1 • 50 
11 • 0 •II •q H o.oo 
12.o •12.9 b b t7 26 JCJ 1,CJO 
13.0 •I.S,CJ I t o,oo 
1u,o •1UeCJ , b • 1 t I t 1e00 TOTAL 1Jl 30CJ j!Uq 122 b6 ?2 2,05 
CUM, TOTAL 1000 1bft ll'iq 210 f\8 u 
COL, AVC,, S,CJ~t 5,21 5,ll b,Oq 5,50 .,,?!> ~ . .,., 
AyE~AC! SIG, ~EIGHT a Z,08 FT Avuuc~ WAVf PliUOD • 5,'58 at.c• 
IIA~IANCf 0' SIG, Hltr.HT • 11 52 FT SQ VaRIANt~ OF waVE P[~IOO e .,,,, SlC so• 
ITA~OARQ OfVIATION 0, MllGHT • lell n STANOARO OEYlATlON 0~ PERroo • l,11f Ute 
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115 OSSERYATlONI 

PERIOD 
( 8H~) 

8UMMAQY HH~ M&Y oQ HAY 7l 

SIG, HEIGHT (n) 

o.o • ,q 
leO • l,q 
2.o • 2,q 
leO • ),Q 
li,O .. 11,q 
o.,,o • r,,q 
bo O • f1 1 Q 
1.0 .. 1,q 
8o0 • 8,Q 
q,o • q,q 

10,0 •10,Q 
1le0 •11tQ 
lloO •12,q 
TOTAL. 
CUM, TOTAl 
COl., AVG, 

17 
0 

1 I 
1 1 
1 1 

1 1 
11 

f> 
3/J 
Q1 
llfl 
':11 
311 
2J 
oQ 
jll 

2Q 
I 1 
I 1 

AVfRAGf SIG, ~Elr.HT • 2,15 rT 
YaRlaNCl U~ SIG, HllGHT a 1,11 JT SQ 
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11 
41o 
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1 1 
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I l 

5,':10 

TOT,• 
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'>I 
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2 1 I 
2':11 

..,7 
j!Q 

8b 
o3 
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TOT,• 

1CIOO 
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qqll 
Q(IJ 

7113 
., 31 
28 (1 
n.s 
1QII 
I 0 q 
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b 
b 

~o .. 
AVG,. 
o, oo 
1,'50 
I , I 7 
I,QII 
2,')8 
z,eo 
1,70 
I,QO 
lo H 
1 • .., q 
l ,7Q 
o,oo 
.~o 

2,11 

AV~RAGE WAVE PERIOD I 5,SQ SfC' 
V&RlANCt OF wAVE ~tNIOO a 41,Q2 SEC SQI 
STANDARD DlVlATlON OF PlNtOO • 2e22 SECI 

R[SUL.TS OSTaiNEO ~ROM 10211•SftONn DIGITAL Rtr.OROS TA~[N WITH A STfP R~S, AND CONT, wiRl 
WAVf GAGt LOCATED AT MUNICIPAl. FISHING Pl[R, 

• CAL.MS AAf OMITTED, 

&7 OHS[RVATIONS SUMMARY P'OR J UI'4 oQ 

PERIOD SJG, Hf IGHT H T) 
(SEtS> 

CU"', RQ110 
o•1 1"2 2•1 l•ll roT, • TOT,• Avr.,• 

o.o • ,q 1'0 0 0 0,110 

1o0 " 1. q 11'5 II':> 1000 1.') 0 
2,0 • z,q QO 15 1011 qsr., lobi.! 

3o0 " ),Q oO 28(1 QO IIH 851 1 • s 7 
u,o • CI,Q 15 1011 75 J(l Ull '11" 2, 01 
5o0 • r.,,q ,., 41!t 11§ tlll 1Q41 2,0b 

boO " 6,Q 1'5 1., &0 lo'50 
7e0 • 1.q ~~ 

,., U'} l,.,o 
e.o .. 6,Q 1 o:; ,., 10 .so 1,00 

l OTAI. QO f>27 2211 &O 1,7!t 
CUM, TOTAl. 1000 QlO 2811 oO 
COl., AVG 1 u so• l,et 4j I 11 5,'50 11,05 • 
AV£RAGf. Sl r.. HEIGHT • 1 1 12 FT AVf'QAGl WAYf: PERIOD a II,OQ SEC• 
VARlANCf OF ~Ir., HEIGHT • ,1111 p SQ VARIANCE 0~ -AVE PlAIOO I lo&t; Sf.C sw• 
IT4NOAAO OfVtaTI ON 0' MliGHT • ,b1 " ST&NOARO Of.VI4TION 0' PERIOD • ltlQ I[CI 
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109 OIU£AVAT10111$ 

PfRTOD 
(SlCSl 

o.o • ,9 
leO • 1 1 9 
z.o • 2,9 
]aCI • ~.9 
CloO • 11,9 
s.o • '3,9 
boO • b,9 
1.0 .. 7,9 
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1o.o •10,9 
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12.0 •12,9 
TOTAl. 
CUM, TOT41. 
COl., AVG, 

If' 
!t~ 
ou 

9 
211 
211 

9 
f)Q 

l1 
18 

18 
JCIQ 

1000 
o,to• 

Ay[RACl SlG, HEIGHT • 1 1 37 FT 

SUMMARY ~OR JU~ o9 

SIC, HEIGHT cnJ 

CUM, 
TOT,• TOT,• 

1000 
?6 1000 

17" 972 
4011 798 

83 ]Q(j 

f)ll 312 
28 2'18 

q 220 
73 211 
ou 1311 
!>5 13 

1fl 
18 18 

41,90 

RO~oo 

AVG,t 
n,oo 
,llj 

l .t 8 
I I b 1 
lo94 
I , 'i 0 

,c;o 
,1§0 
,e,J 
,93 

I ,17 
o,oo 

,!>0 
l,H 

AV[AAGf •AVf PERIOO • 41 1 ~5 SfC' 
VaRIANCE OF SIG, HEIGHT • ,4ft 
STANDARD DfVIATION OF HfiGMT • 

V&RJANC[ OF WAVf PlHIOO • 7,8Z llC SQt 
STANDARD OlV!ATION 0' PERIOD • 2,80 SEC• 

RfSUI.TS 08TAINlO ~~OM 1024•SEC0NO DIGITAL RECDA08 TAKlN WITH A STlP R~S, AND CONT, WI~! 
WAVE CaGE LOCATED AT MUNICIPAL 'l!HING PIER, 

• CALM& ARf OMITTED, 

117 08SfRVAT10N$ SUMMARY ,OR AUG o9 

PERIOD SIG, HflGMT en> 
CSECS) 

CU~'~, NUw 
0•1 1•?. 1•} J• II TOT,• TOT,• ave,• 

o. o • ,9 lCIOO o,oo 
1.0 • I • 9 1000 o.oo 
z.o • 2,9 q "' 9 bO 1001) 1,c,o 
],0 - 3,9 17 lbl b8 ~ 256 9QO I, 77 
u.o • 11,9 2ft 91.1 &0 2ft 20'!1 biiCI 1,92 
5.0 • 5,9 17 9 }II bO .,., q I ,79 
beO .. o,9 9 " 11 cq 9 1. 0 0 
7,0 • 7,9 uoz o,oo 
e.o • R,9 9 41, '!tl CIO? 1oJJ 
9,0 • 9,9 51 911 Ill'S 150 1ol'!t 

lo.o •10,9 41] oe 120 20'J 1 • 21 
1 I • 0 •II • 9 es o.oo 
12.0 •1?,9 9 17 lb 85 I, 11 
1J. 0 •13,9 bO o,oo 
111,0 •14,9 q 341 Ill bO 1.10 
ts.o •15,9 11 o,oo 
1bt0 •lb,9 q 9 11 11 1. 0 0 
TOTAl. 105 r;Bt t79 ]II t,su 
CUM, TOTAl. 1000 '791§ 2141 ]CI 
COl., AVC, e,uz• t~,•n .,,.,0 41,25 fJ. 71 

Ay(RAGE SIG, MFlGMT • 11 5b FT AVERAGl •&Vf PlRIOO • bt71 Sf.r;• 
V&RIANCl 0, SIG, HEIGHT • ,112 FT 8Q V&RtANCf 0~ WAVf PERIOD • t),ll5 SEC sg• 
STANDARD DEVI&TlO~ 0' MflGHT a ,bu FT ST&~OARO nlVIATlON 0, P[RtOO • ] .u SlC• 

224 



101 08SfRVAT10~5 

PERIOD 
(SECS) 

o,o • ·' 
leO • 1,9 
?oO • 2,9 
.s.o • :5,9 
u, o • u,q 
5·0 • ~.q 
t., O • &,9 
To O • 7,9 
a,o • 8,9 
q,o • q,q 

9 
q 
9 

28 
q 

31 
tOl 
11? 

9 
q 
q 

SUMMARY 'OR SEP b'J 

IJG, MflCiMT (FT) 

q 
q 

)•U II•S TOT,• 

q 

';b 

1911 
' 280 

IOl 
26 

q 

tU~', 
TOT,• 

1(1 0 0 
1000 

qcn 

ROw 
l¥G,• 
o,oo 

IOtO •10,9 
11.0 •t1,CJ 
12.0 •12,9 
TOTAL 

lT 
ZA 
CIT 31 

q 
q 

75 
I 01 
112 

915 
ne 
use 
'\5'5 
li!? 
1\6 
2U s 
1110 

,c,o 
I , ') 0 
\ • f\6 
2.1 0 
2,77 
2,\1 
t.so 
1.?~ 
1 .23 
1,81 
o,oo 
le\7 
1,92 

CU"1, TOUL 
COL, AV!i, 

AVE HAG~ ·s J G, ~ U GMT • l , 9 r; ~ T 

26 
28 
;?8 

AvERAGE "AVf PtRlOO • ~.11 SEC• 
VARIANCf OF SIG, ~EIGHT • ,7.5 VARIANCE 0~ WAVL PLRJQD a e,l2 StC SQt 
STANO&AO O~VJATION 0' MEIGMT a STANDARD nfVJATION OF PERIOD • 2,88 8tC• 

RESULTS 08TAINED FROM 10211•8EC0NO DIGITAL RfCORDS TAKEN •ITM A STlP RES, AND CONT 1 •t~[ 
•AVE OAGl LOCATlO AT MUNICl,Al FISMJNG PifR 1 

• CALMS ARE OMITTED, 

&0 OBSERVATIONS SU11114ARY fOR OCT 711 

Plr-1}00 SIG, MUG~T (H) 

(SEtS) 

CU"'• HUW 

o•t t•Z l•l l•ll 11•5 5•b &•7 7•8 TOT,• TOT,t •vr.,• 
o.o • ,9 10 00 o,oo 
leO • 1. 9 1000 o.oo 
2.0 • 2,9 1000 o,oo 
leO • 3.9 17 H ~0 1000 2.t7 
11,0 • "·' ?11 'H t 1 2&7 9~0 2,7') 

s.o • '5,9 11 113 zoo tOO uoo b83 l 0 11b 

boO - b,Q 17 I 1 1 1 11 &7 28:\ U 1 7~ 

7.0 • 7,9 211 o.oo 
8,0 • 6,9 l1 t7 1 1 17 1 1 8'\ 211 u o\0 

9,0 • . 9,9 17 17 1H .,,.,o 
lo,o •tO,CJ u b1 111 u,so 
11. 0 •II ,q 

~0 o,oo 
12.0 •12,9 ll n 50 2,11i0 

13.0 oollo9 
17 o,oo 

tu.o •tll,9 17 11 17 1,c;o 
TOTAL b? ,83 ?.b1 200 50 17 11 3,110 

CUM, TOTAL 1000 1000 9H 550 281 83 H 17 
COL, .&VG, o,oo• e,oo 5,1.11 5,&1 ., • n 8,17 e,sn b,50 &,23 

AVER.&C.E SlG, ~F.IGMT • 3,37 'T .&VE"AGE WAVE PERIOD • fl,Zl sft• 
VAAlANCl OF SIG, MllGMT • \,1.12 FT SQ VARJlNCE OF WAVE PLRJOO • e,,fl7 SPC SQ• 

ITA~OARD OEVIATION OF MEIGMT • t.1" ,r STA~DARD D~VlATtON 0, ~[RJOD • ltlfl SEC• 

225 



10Q 0RSf'RVATl0NS 

PEHIOD 
CSfCSl 

o.o • ,q 
1.0 • 1,q 
z,o • z,q 
J,O • J,q 
u, o • ll,q 
s.o • o,,q 
bo O • b,Q 
7.0 .. 1,q 
a,o • a,q 
q,o .. q,q 

1o.o •to,q 
1 1 t 0 • 1 1 • q 
12.0 •t2,Q 
n.o •ll,CJ 
111,0 •111,Q 
TOTAL 
Cu~, TOTAL 
COLo ave;, 

q 

2A 
PI 

2•3 

?A 
1117 
' 0 1 

18 
1A 
2!1 
18 
lib 

1 " 

AV~HAGE SIG, ~fiCMT • 2,50 ~T 
VAAl&NCf 0, StG, Hll~HT • ,CJ8 ~T SQ 
SlANOAAO O£VtATlON 0' ~~lGHT a ,qq FT 

l 0 1 

111 
til 

CJ,OO 

cu~. 

TOT,• TOT,• 
100(1 
1000 

~') 1000 
110 QU., 
?o2 An 
lqu bH 

18 3jQ 
37 S21 
b4 zeu 
(lb 2£ 0 
bll 1711 

1 1 (I 
n 110 

1'1 
JT 31 

ROW 
&vc;,• 
o,oo 
o,oo 
1,H 
1,'1') 
2oU1 
J,')O 
z,c,o 
z,oo 
2o21 
t,QO 
2. 21 
o,oo 
2,1<; 
o,oo 
2,00 
z,~tc; 

AVERAGl WAVl PtRIOO • •• ~1 SEt• 
V&RtANCl 0' WAVf PlHlOO a q,&1 StC SG* 
ST&NOARO DlVlATION 0~ Pt"tOO a lelO Stte 

A(SULTS OSTAtNlO rRO~ l02CI•IEC0Nn OIGJTAL AftOROS TA~tN WITH A STtP R~S, ANO CONT, wiRf 
~AVE GaG£ LOCATED AT ~VNJCIPAL 'ISHING PIER, 

• CAL~S ARt O~ITTl0 1 

201 OBSERVATIONS 8UM~ARY 'OR Oft e,8 DEC 74 

PE.AIC90 81G, HEIGHT (FT) 
(SfCS) 

CUM, ROW 
0•1 1•2 2•' Je'l ""' TOT,• TOT,• AVG,• 

o.o .. ,q 1000 o,oo 
1. 0 .. 1,q 10 00 o , oo 

ZoO • z,q r; 3') '10 1000 1,38 

3e0 " j,q 1 0 5(1 b~ 1 0 IJLI QbO Z,Ob 
'leO • 'I,CJ o;c; q!J ut; J 0 2011 82b ,,.,r; 
5.0 • 5,q 15 3'5 '15 50 )0 1111 b22 z. 7b 
boO .. b,q 5 20 5 30 CIUf\ 1,so 
1,0 • y ,q 1 0 3n uo 1118 1 • 2., 
e,o .. e,CJ 20 70 1'5 10 13'1 171\ 1 • 7b 
q,() • q,q 15 20 1'5 r;o zuu z.so 

10e0 ·1o,q 1 0 51!! 1 s eo 1QI.I 1oSI> 
1 1 • 0 • ' 1 • q 1 11J o,oo 
12o0 ootc?,q 4'3 IS bO 11 u 1.7.., 
13,0 •tJ,q .,., o,oo 
14 .o •111,CJ lO 1 0 uo 5S 1,1'3 
1r,,o •t5,CJ 1'5 o.oo 
1bo0 •lb,q 15 15 11) 1,50 
TOHL 75 453 ,03 t2Q iiO 2' l1 
CUM, TOTAL 1000 CJ25 1.113 lbq 1.10 
COl., AVG, b,6'' .,,CJ!I b,21 ~.bq S,l'5 b,Qb 

AVERAC.E str., HEIGHT • Z,Ob FT AVf~AGf ~AVE PfR!OD a .,,CJ!I stc• 
VaRIA~Cl OF SlG 1 MElGHT • ,SCI ~T SQ VAAIANCf OF •AV~ PlRlOO a 11o07 SlC SQ• 
ITA~DAAO OEVJATtON OF HEIGHT a ,CJ?. ~T STANOAAO OlVJATION 0~ PfRyOO • loll SfC• 

226 



l~Ql 08S(RVAT10~8 8UH"aRY ,-OR 17 MONTHS DEC 68 THROUG~ DEC 74 

'flUOr> SIC, HEIGHT (n) 
CIH.CSl 

o•1 t•l jh) }•II 4•5 ~-e. 
CU~", HO• 

b•1 h8 TUT,* TOT,• A'l(i,. 
OeO .. ,9 
leO • leO 3 a 

1ooo OeOO 

z,o • ?,9 11 115 II 
b 1000 1 , I 0 

leO • 3e9 I'> toz &I IJ 
bb 9QIJ I , 3 0 

litO • a,q p /Jl so 12 b 
1112 028 I 1 AO 
181 1aS l.Jtl 

s.o • 5e9 1 1 21 Ill 59 :u q I 17~ ';bll 3,1)0 
&eO • &,9 lj 1/J b 3 I) l t 3b 11:\9 2,'::10 
7.0 .. '·" II 18 1 l 1 J53 2& 1ot17 
e,o • e,q IO ll 12 b 2 2 I 7':1 327 1,79 
o,o • o,q so H I II b I 711 252 1,&7 

lo.o •10,9 II ]"' '" 3 l &8 1711 1.7'> 
I I , 0 •11. 0 It 0 o,oo 
tz.o •12eO IJ 2~ tS b I I C,2 Ito t'eO& 
11.0 •13,9 ':If:\ o,oo 
l4o0 •tiJ,9 l 23 tl 2 II I 1 us '58 ?o\0 
15,0 •15,9 13 o,oo 
1be0 •1b,o I ., t 9 t .3 1,so 
17,0 •1'7,9 u o,oo 
18,0 •18,9 II o,oo 
19,0 •1"·" u o,oo 
zo.o •20,9 l t " 

,,,, 
21 • 0 • o,oo 
TOTAL 1211 1109 '11l 1211 51 '" l 1 2. t] 
CUM, TOTAL tooo 87ft Ub1 IQ'i 7t 18 l 1 
COl., AVG, ~t,eo• b,ql b,?l b,1'> b,7l &,98 9,50 &,'jO b,bl 

A V t.IU Gt. SIG, MEIGHT • 2.11 n AVlRAG~ II AVE PfRIOO • b,bl lfC' 
VARIANCf OF SIG, Ht.lGHT • t,lO p SQ VAqtANCf OF ~AVE PERIOD • !lei~ ILC SQ• 
STA~D&HO DfVIATlON 0, MfiGHT 1 t .to n STaNDARD ~lVI&TION 0, PE"JOO • J,uo SLC• 

R[SULTS O~Tai~fO FROM lOlu•SEC0NO OIGJTAL RECORDS TA~lN WITH A STt.P RES, &NO CONT, wtR£ 
wavr GaGf LOCAT[O AT ~UNICIPAI. FISHING PJ[R, 

• CALMS AMf OHITTfD 1 

l8l0 OBI(.YaTJONI IUMMAAY ,OA 11 HOil1'IIS n:J 66 'f'llllOUCII JUL 67 

PlAJOD ~U,MT ,,, 
(lftl) 

CUM, AO• 

O•t t•l' l•) , .. 1•5 5•• .. , ,., ••• •·10 tO•It tl•ll tl•IJ ,, • TOT.• TOT •' ·ayc;,t 

.o • '·' 2l 
1000 .oo 

l,O • z.• 1000 ),50 

i!,5 • z.• 1000 .oo 

s.o • J,l •z ., I• 
!55 aooo t.n 

J.5 • , .. I) Ill 15 • I 
15) 815 1.15 

•• o • ••• to •5 u ., to ' 
lOt ••2 l.•o 

5,0 • 5.• to lT ll ,. ,, u l I 15t n1 J.lO 

•• o • ••• ., .. T T I• II ll • 18 lll •• u 

·'. 0 • '·' • " • l J l 5 I I ' C1 l5J s.J5 

a,o • '·' lJ n • l l l I I I 5J .zo. .z,oa 
•.o • ••• .. 15 tl J I I l I .. us ,,,e 

10.0 •so.• • ,. II J I 
.. IZ •••• 

lleO •tl •• • ' • I I I I 10 •• .z.n 
sz.o •IZ,I • • l I I .. ,. ),ll 

u.o •ts.• ' J l z I • ,. ..u 
••• o •t•.• l I l • I •• oo 
TOHL , .. ,. ltl to• •5 ., IT tl • l I l .... 
CUM, TOTAL 1000 85Z llfl ,., 151 •o ., lO • 5 l I I I 
COL, AVG, 5···· 5.a7 'J,70 'Je50 , ... f,)O II eO) T,&l 8e50 e.11 so.u U,'JO ,oo Ue50 '·'' 
&YEAaG£ IIG, M[JGMT a ••• o ,, &Y[~AG[ WAY( P[RJOO a 'J,IZ Itt• 
YaAJa~C£ 0, Stc;, M[I!;MT • z • .,. " 10 YtRiaHt£ 0' WaY£ Pt•IOD a .,'JI I[C eo• 
ITt~DtRD O(YJaTJO~ o, M[J!;MT • ···' " 

ST&HOa•D D£YiaTJOH 0' P£•lOD • !,5. uu 

•tiULTS DBTaJ~(O 'ROM ?•MIHUT[ PEN AND fHK •ttOAOI T&K(N WJTM A IT(P •ttliTlNC[ •tL&Y 

-AYl 'AGE LOC&flO aT MUHlCl'AL 'liMl~O PJl~ , 

• CaLMt a•r OMJTTlDt 

227 



APPENDIX A-2 

SIGNIFICANT WAVE HEIQ-IT AND PERIOD Sill1HARIES, U.S. GULF COAST 
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Figure A-63. Location of BEB-CERC wave gages along the U.S. gulf coast. 
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Table A-39. CERC wave gage history for Municipal Pier, Naples, Florida. 

CERC Form 174-74 
18 }far 71, 

COORDINATES: 26°08' N., 81°49' W. LOCATION: Municipal Pier, Naples, Florida 

!3eginning End of Gage Gage Water 
of Proper Proper Length Range Depth 

Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft MSL) 
·-

Step-resistance (SR), 4 June 1957 16May 195a 20 17 
staff-parallel type 

15 July 1958 9 Feb. 1959 Lack of funds. 

8June1959 1 Aug. 1960 Gage destroyed by hurricane. 

SR staff-parallel type 24 Oct. 1961 8Feb. 1966 20 17 

25 Mar. 1966 6June 1967 Gage hit by submarine. 

SR staff-relay type 25 Oct. 1967 20 Oct. 1969 Pier being repaired. 15 -4 to +11 17 

16 Feb. 1970 21 Sept.1970 

26 Oct. 1970 2 Aug. 1971 Gage struck by lightning. 

9 Sept.1971 17 July 1972 Gage damaged by vandals. 

Continuous-wire staff 25 July 1972 22 Aug. 1972 Gage struck by lightning. 15 - 6 to +9 18 

19 Sept.1972 16Mar. 1973 Gage struck by lightning. 

11 May 1973 20June 1973 Gage struck by lightning. 

7 Aug.1973 20 Aug.1973 Gage struck by lightning. 

13 Nov. 1973 8Dec.1972 G34le struck by lightnillg. 

17 Jan. 1974 19June1974 Gage struck by lightning. 

21 Sept.1974 18 Mar. 197~ Gage discontinued. 

Distance Pier 
from seaward length 
end of p~er (feet) 

0 900 

0 900 

0 900 

0 900 



Table A-40. tJurnber of analyzed records from Uaples, Florida. 1 

~ JAN 
R 

fEB MAR APR MAY JUN JUL AUG SEP ecr Nev DEC TIH 

1957 116 147 186 103 183 177 157 1069 

1958 124 138 131 43 93 97 171 186 185 180 186 1534 

1969 186 50 132 123 144 112 186 180 164 1277 

1960 186 158 184 178 186 176 186 3 1257 

1961 

1962 176 139 180 180 183 177 185 185 176 186 180 186 2132 

1963 185 163 178 179 184 177 173 185 177 141 180 186 2108 

1964 184 174 186 179 186 180 186 186 72 184 177 186 2080 

1966 184 168 186 177 176 101 179 185 173 185 172 183 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 61 81 60 109 110 102 54 862 

1970 

1971 32 94 88 71 66 36 87 76 81 619 

1972 84 76 99 63 66 100 114 87 669 

1973 89 66 26 64 52 30 37 13 377 

1974 31 90 68 58 78 62 14 83 71 86 630 

1976 78 

1Results before November 1968 obtained from 7-minute pen and ink records 
taken six times daily; analyzed by the second BEB method for 1957 to 
Harch 1964 and analyzed by the CERC method for April 1964 to 196 7. 
Results after November 1968 obtained from 1,024-second digital records 
take11 four times daily. 
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( 2) Computed from 1,024 -second digital wave records 
taken four times daily . 
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Figure A-64. Maxima, means, and standard deviations of significant height from Naples, 
Florida. 
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Figur e A- 65 . Means and standar d deviat ions of wave peri ods fo r Nap l es , Fl or ida . 
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- 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 compensated 
to compare with results from recent analysis methods 
(see Table A-42). 

Unmarked - determined from 7-minute pen and ink records taken six 
times daily. 

Figure A-66. Annual cumulative significant height distributions 
from Naples, Florida. 
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+ = computed from 1,024-second digital wave records taken four 

times daily . 

Figure A- 68 . Seasonal summaries of cumul ative signi ficant height 
distributions from Naples, Fl orida; computed from 
1,024-second digital wave records taken four t imes 
dai ly. 
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Tabl e A-41 . Wave c l imate for ~~ap l e·s, Florida. 
D~stribution of signi ~icant height versus per1~ 
(1n observations per 1, 000 observations) . 

21St~ 0'48[AYAT10NS 

PERIOD 

IU114~ARY ,t)JI JAN &9 JAN 72 JAN 73 

SIG, H[lGHT HT) 
(SfCS) 

o.o '" ,q 
leO • leCl 
z.o '" z,q 
:s.o • .S,9 
u,o • u,q 
~.o .. c;,q 
&,o • ,,9 
7,0 • 7,9 
8,0 • 8,9 
q,o • 9,9 

1o.o •t0,9 
11o0 •tle9 
12.0 •12,9 
TOTAL 
CUM, TOTAL 
COL, AVG, 

n•1 
:SQ 
J5 
bb 
5'3 
JS 

180 
I 1 J 

51 
51 

8 

4 
31 
111 
35 
5'1 
.,5 
23 
l1 
e 
tl 

41 
41 

ll 

" 

AVERAGE SIG, ~EIGHT • ,q& FT 
VaRIANt~ OF SIG, HllGHT • ,)Q FT SQ 
STANOAAO OEVtaTtON ·O' H!lGHT a ,&3 ~T 

41 
41 

TOT,• 

IH 
102 
142 

119 
211e. 
119 

61 
81 
20 
1l 

CU'1 1 
TOT,• 

1000 
1000 

959 
80,!1 
115 
blb 
378 
199 
116 
}1 ,, 

II 
41 

Row 
AVG 1 t 

0 1 00 
obO 
o82 

I I I J 
I , 4 I 

,eo 
.91 
,90 
.es 

lo3 0 
2o'50 
o.oo 
,,o 
,941 

AV(RAGl WAV[ PFAlOO • 5,UO SEC• 
Va~IANCF OF WAVt PERIOD a 41elq SfC SY• 
STANOARO OlVlATlON OF PEAJOO • l 1 07 SlCt 

RESULTS OBTAINED ,~ O H 1021i~S£C0NO DIGITAL RttOROS TAK[N «tTH A STEP RfS, AND CONT, Nl-f 
~AVE GAGf LOCAT!D AT MUNICIPAL PllR 1 

• CAL"S ARE OMITTED, 

- lt~O 088[ RVA T I ON IS 8UM~ARY FOR 'FB o9 FEB 73 FEB 74 

PERIOD 8IG, H[IGHT HT> 
CSFCS) 

ClJM, R O~ 

o·t t•2 l•J 1•11 {1115 TOT,• TOT.• AVG 1 * 
o.o • ,q 1000 0, 1)0 
leO • lo9 21 " 31 10 00 ofll 
z.o • 2,9 e,q Cjlj II 121 QbQ ,91j 

3o0 ,. 3,9 lib 1sn 27 " 227 61.12 loll'\ 
lloO .. 11,9 o2 23 112 ll IJ8 bl., t.s.s 
s.o - 5,9 81 ,, )5 12 2011 1171 loS O 
boO • b,Q 112 ljfl 8 " 100 273 lo?l 
7t0 • 7,9 11 ll 8 f)Q 11l lo t1 
e,o • 8,9 1':1 58 lj II 81 101.1 1,1.1 5 
9t0 .. 9,9 II " 8 21 I I 0 0 

to.o •10,9 II II IS .so 
1 1 • 0 •11. q 12 o,o o 
u. 0 •12,9 ~ 8 1 ~ .so 
t.s, o •13,9 " o,o o 
11.1,0 •141,9 " o,oo 
1~.o •15,9 41 o,o o 
H,,l) •lb,Q II II 41 .so 
TOTAL ]92 11]8 127 35 8 1oH 
CUM, TOTAL 1noo 608 tb9 uz e 
COL, AVG, ~.oz• 5,011 U,ql 5,39 5,50 '5, 0 1 

AVERAGE StG, ~flGMT • loll FT AVERAGE WAVf ll'lRl !)O • 5,n41 SEC* 
VARlANCl OF StG, MllOHT a ,5~ n SQ VARUNCt Of WAV[ l'lltlOO • 41,59 uc SQ• 
ITANOARD OfVIATl~N OF HflGHT a 1 17 p.T STANOARO DEVIATION 0, PfRJOD • le11 8t.C' 
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lU 08stltVATIONI 

,fRtOO 
CiteS) 

o.o • ,q 
leO • loq 
2.0 • 2,9 
3o0 • s,q 
u,o • u,q 
s.o • s,q 
beO • bvq 
1.0 • 7,9 
e,o • e,9 
q,o • 9,9 

TOTAL 
CU"', TOTAL 
COL., AVG 1 

Ql:l 
611 
841 
18 
1:11:1 
1:10 
10 
lZ 

54 
1A 
lb 
72 
12 
30 
412 

b 
392 
'511?. 

!,32 

b 
.~ 

1~ 

AVfRAGE SIG, HllGHT • 1 1 25 FT 
VARIANCE OF StG, HflGHT • 1 1:18 ,T SQ 
STANDARD OfVIATION OF H~I,HT • ,8] FT 

CUM, 
TOT,• TOT,• 

to on 
Qb 1000 

t3Q QQII 
217 11:1~ 

QO '5418 
toq 1158 
t51 28q 

bb t.lq 
1:10 72 
12 12 

ROw 
AVG,• 
o,oo 

,c;o 
,Bq 

t.3q 
t,qo 
1,lq 
le2l 
1tlll 
le50 
z.oo 
1,25 

AVlRAGl WAVr 'ERIOO • 4,12 Sft• 
VARIANCE OF WAV[ PERIOD • (1,413 SEC SO• 
STANDARD DtVlATION 0, P[RtOO • Zell SEC• 

RESULTS OBTAT~fD fROM t02u•SfC0ND DIGITAL. RrtORD8 TAKtN WJTH A ST[, R!S, AND CONT, Wl~f 
•AVE GAGE LOCATED AT MUNICI,AL PIER, 

• CALMS AR[ OMITTED, 

155 088[RVAT10~S SUMMAHY fi'OR APR 1:19 APR 71 

PERIOI) ISJG, H[lGHT (fl) 
CSE.CS) 

CUM, ROW 
0•1 1•2 2•1 leG TOT,• TOT,• Ave;.,• 

o.o • ,q 1000 o,oo 
1.0 • 1. q 32 b ]Q 1000 ,1)7 
z.o • z,q 77 71 1~5 91:11 1.oo 
3.0 • ],q b5 11" 841 n 271 801:1 labb 
u.o • u,9 bS 32 19 }2 1"8 5l9 1ob3 
5t0 • ~.9 Q1 115 b 1118 381 ,8Q 
boO • e,,q 17 1:15 19 11:11 232 1 t 1 II 
1o0 " 1,9 lQ u )Q 1l t,oo 
8.o • 8,9 21:1 b 32 32 ,qo 

TOTAL IJ~& hl 135 "' lt2T 
CUM, TOTAL. 1000 '"2 l~l "5 
COL., AVG, 41,71• II, 34 41,40 "·21 .. ,IJl 

AVERAGE SIG, HEIGHT • 11 2" FT AVERAGl •avf PlRIOO • 41,15'5 sn• 
VARIANt[ Of' SIG, H!IGHT • ,5. FT SQ V&RtA~C[ n, wAVf PERIOD e z,qo SfC so• 
ITANDARD DfVtATlON OF HEIGHT a ,71J FT STANDARD DEVIATION OF PERIOD • lt?O nc• 
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.387 OBSERVATION3 

PfRIOO 
(SECS) 

SU~MARY 'OR MAY b'f HAY 71 HAT 72 HAY 73 KAY 74 

8JG, HfiGHT ('l) 

o,o • ,9 
loO • le9 
z.o • ?,9 
3o0 • ] 1 9 
1.1,0 • 1.1,9 
s.o • 5,9 
beO • b,Q 
TeO • 7,9 
8.o • l\,9 
9,o .. 9,9 

1o.o •10,9 
11.0 •11,9 
12.0 •12,9 
u.o •ll,q 
11.1,0 •11.1,Q 
1s.o •15,9 
1b,O •16,9 
17.0 •17,9 
1e.o •te-,9 
19,0 •19,9 
zo.o •20,9 
21.0 • 
TOTAl. 
CUIIC, TOTAL 
COl., AVG, 

o•1 
3 

19 
93 

SOb 
39 
83 
414 
S8 

l 

] 

IU41 
1000 
~.~ •. n• 

3 
11.15 
150 

39 
57 
lb 
e 
ll 

3 
~7 
lt 
lb 

5 

8 

AyERAGf SIG, MfiGMT • 1 1 23 'T 

1 J 
18 

l,50 

VA~lA~CE 0~ SIG, H~IGMT • 1 41l ,T SQ 
STANDARD DfVJATlON OF M(JGMT • eb5 FT 

s 
] 

TOT,• 

"1 
2111 
326 
1 0 1 
155 

78 
2b 
u 

J 

5 

CUM 0 

TOT,• 
1000 
1000 

959 
718 
H1 
l90 
us 
57 
Jt 

II 
8 
5 
c; 
~ 
r, 
5 
5 

- 5 
5 
5 
'5 

llll• 
Ave,• 
o,oo 

,.,ft 
1 • 12 
1 t II l 
1 • (j ) 
1 • I) 7 
1 , I 0 
,60 

1e7i 
o,oo 

,c;o 
o,oo 
o.oo 
o.oo 
o,oo 
o,oo 
o,oo 
o,oo 
o.oo 
o.oo 
.so 

o.oo 
1el2 

AVERAGf wAVE 'tRJOD • 1.1,18 S~CI 
VaRIANCE OF wAVE PlRIOO • l,i,Ob IEC SO• 
ITANOARO DEVIATION OF P~RIOO • lo01 SfC• 

RtSUI.TS OBTAINED FROM l0li.I•S£C0NO DIGITAl. RftOROS TAKlN wiTH A STEP RES, AND CONT, WIRE 
wAY( GAGE LOCATED AT MUNICIPAl. PI[A 1 

• CAI.M8 AR( OMITTfO, 

1 t;9 08Sf RV AT 1 ONS 

PEHIOD 

IUMMAR Y FOR JUN b9 JUN 72 

8IG, HfiGHT (~ T) 
CSlCS> 

o.o • ,q 

1.0 • 1,9 
z.o • 2,9 
leO • 3 1 11 
u.o • I.I,Q 
s.o • 5,9 
beO • o,9 
TeO • 7,9 
8,0 • {1,9 
9,o • 9,9 

1o.o •10,9 
11.0 .. ,,,9 
12.0 •12,9 
n.o •D,9 
11.1.0 •11.1,9 
1'.io0 •15,9 
u.o •16,9 
17.0 •17,9 
18,0 •18,9 
19,0 •19,9 • zo.o •20,9 
21.0 • 
TOTAl. 
CU,.., TOTAl. 
COL, AVG, 

0•1 
b 

19 
b9 
941 
50 
)8 

82 
18 
50 

l1 
8?. 

1bl.l 
57 
38 

fo 
11 
19 

b 
31 
tl 
11 

• 

Avl~AGF SIG, HEIGHT • t,2J fT 
VARIA~Cl O' SIG, ~fiGHT a ,bb FT SQ 
ITANOAAO OfVtaTION OF ~fiGHT • .~S ,T 

u.s roT ,• 

51 
158 
310 
tJ9 
69 

ll 108 
51 . ,. 

CUH. 
TOT,• 

1000 
1000 

9119 
191 
1.161 
11.1? 
253 
111b 

95 
1 9 
19 
liJ 
1 9 

l3 
tJ 

b 
b 
b 
b 
b 
b 

HOw 
•vr.,• 
o,oo 
1 • 1 3 
1ol0 
1oll2 
1,so 
1 • 2 1 
1tl'l 
,7~ 

t,oe 
o,oo 
o,oo 
o,oo 

.so 
o,oo 

.so 
o,oo 
o,oo 
o,oo 
o.oo 
o,oo 

,so 
o,oo 
1,21.1 

AVfRAGE ~AV! 'ERIOO • O,TS SfCI 
V&RtANC[ 0, WAVE 'fRIOD a 5,,1 SEC SO' 
STANDARD DtVIATlON 0' 'fRtOO • 2,1.141 Stt• 
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soq 08SERVAT10NI SUMMARY F"OR JUL. b4 

Pf.RIOO SIG, HE.lGHT C FT) 
CSE.CS) 

CU"'• HO• 
0•1 1•? 2•l TOT,• TOT,• AVG,• 

o.o • ,q 1000 o,oo 
loO • I • 4 110 4 '>5 1000 ,o7 
z.o .. 2,4 42 n lb., 41.10, ,4u 
leO • :So4 128 bU }7 ?24 780 1 • 1 0 
u,o • 11,4 11 4 2~ q 1~b ISC,O ,74 
s.o .. 5,4 20l. bll lt.b 144 ·"'" boO • bo4 I 0 1 I 0 1 128 ,r;o 
7o0 • 7,4 18 18 l~ .so 
e,o .. 8,4 q 4 q .~o 

TOTAL. Tlb 2H lib ,el 
cu-., TOTAL 1000 2811 l.lb 
COL., AVG, 1.1 1 '5b• 1,17 1,7o "• n 
AV~RAGE SJG, H(JGMT • 1 40 FT AVfAAGE WAVE PE.HlOO • 11,17 SEC• 
VARJANC~ OF SlG, HllGHT • ,23 'T SQ 
STA~OARO OEVtATlO~ 0~ HEIGHT • ,ue FT 

VARIANCf 0~ ~AVt PE.RlOO • lel' SE.C SQ• 
STANDAHO OE.VliTION 0' PERIOD • leU& SEC• 

~ESULTS OBTAtNfO ~ROM 10211•Sft0N~ OICITAL RftOAOS TAKlN WITH A 8TtP RES, AND CONT, •t'l 
•AVE GAGl LOCATED AT MUNICIPAL PIER, 

e CAL~S ARF OMlTT~O, 

llO 08S[RVATIONS SUMMARY ~I')R AIIG b4 

PEHton IIG, Hfl G1-4T C FT) 
CSfCSl 

CU"', ROlli 

o•t 1•2 Z•J ]•Q TUT,• TOT,• AVG,t 
o.o • ,q 1000 o,oo 
t.o • I • q bll bll 1000 ,o,o 
2o0 • 2,4 100 ljr; 11.1'5 4lb .~1 
loO • 3.4 I I ~ gc; 4 tn 741 ,P.7 
lleO • 4,4 St; bll 16 tlb bt6 lo21 
~.o .. s.<~ 171 n 4 25'5 1162 ,fib 
boO • bo4 7l 4 62 U1 obi 
7e0 • 7,4 q 18 Z7 Ill'S 1 • 1 7 
a.o • 8,4 18 115 4 '7l llfl 1,36 
,,o " 4,4 111 18 4 115 1.15 2.30 

TOTAL. flOIJ 118 bll 4 ,en 
CUM, TOTAL 1000 Hl 71 4 
COL, AVG 1 u,JS• !»,14 &,50 4,50 u,ee. 

AVlRAGf SIG, HEIGHT • ,47 ,.T AVfRAGl •AV[ PERIOD • .,,er src• 
VARIANCE OF SIG, 1-4llGHT • ,11 p SQ VARIANCE O' •AV£ PERIOD • u.s• SEC a a• 
ITANOARO OfVIATION 0,. HEIGHT a ,sb n STANOAHO DEVIATION OF PERIOD • lelO SfC• 
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102 OBSERVATIO~S SUMM&RY ~11R S!!P 69 

PfRIOO 510 1 ~EIGHT ( ~ T) 
CSFCS) 

cu~. ROw 
o-1 1•?. l•l 3•4 fOT 1 * TOT,• AVG,• 

o.o • ,9 1000 o,oo 
leO • 1. 9 119 119 1000 .~o 
2.0 • 2,9 1~7 69 22!i 9~1 ,60 
loO • 1,9 !47 fill 20 1 0 27':! 72':1 1 • 1 1 
4o0 • 11,9 98 H 20 1~7 1151 1.no 
s.o • 5,9 11>1 1 0 17b 2911 ,156 
b,O • be9 b9 69 l18 ,..,o 
7.0 • 7,/f 20 20 119 .so 
8,0 • 8,9 20 lO zq e'lO q,o .. 9,9 10 1 0 1 0 ,50 

TOTAL. nc; 21b }9 10 ,&2 
CUM, TOTAL 1noo 2b'i 119 10 
COL., AVG, 11,311* 3,4~ 4,00 3,':10 11.13 

AVERAGE SIG, HllCMT • 1 &4 FT &VfRAGt W&V! PlRIOO • G,!ll SEC* 
V&Rl&NCE 0' SIG 1 H~lGHT • ,l3 p SQ V&At&NC[ 0' WAVE PtRlOO • ,,, llC SQ• 
STANDARD OEVI&TION OF HEIGHT • 1 118 ,T STANDARD D~VIATtON 0~ PERIOD • 1tU I[Ct 

R[SUL.TS OBTAINED FROM 101.4•8FC0ND OIGIT&L. R[tORDS TAKEN WIT~ A STEP RES, ANO CONT, WI~( 
WAVE G&GE L.OCATfO AT ~UNICIPAL PIER, 

• CAL.MS &R[ OMITTl0 1 

210 OBSfRV&TIONS SUMMARY 'OR OCT 71 OCT 1l. OCT 74 

PFRJOO SlG 1 HUGMT en> 
C SHS) 

CUM, ROw 
o•t 1•7. l•l ]•U , .. ~ TOT,* TOT,t &VG,• 

o.o • ,9 ,., 100(1 o,oo 
leO .. 1. 9 7/J 7 83 1000 ,59 
2.0 • l.9 1 69 tH 7 315 917 ,9':1 
.s.o • 3,9 Sb 1041 30 7 41 203 C,8l le'iO 
41.0 • u,9 H }(I 11 1'5 4 911 leO le70 
15.0 • 15,9 52 70 22 4 150 28ft 1 ,35 
boO • 1),9 411 30 7 8b ll'S 1 • 0 C! 
r,o • 7,9 11 ., 19 49 ,90 
8.0 • e,q t'; 1 1 4 10 30 1ell 

TOTAL aq] ]Q] 81 lb ' le1fl 
CUM, TOTAL 11'100 '507 115 33 ' COL., AVG, 3,1>3* 11,00 4,'llf 4. :HI 11,00 3,88 

AVERAGE SIC, HEIGHT • 1e17 'T AV!.IUC.f W&Vf PlAIOO • 3 1 ~8 SEC• 
Y&Nl&NCf OF StG, HflGHT • ,51 n SQ V&RUNC[ O' WAVE '£RIOO • . le'ICI Sf.C SQ• 
ITAHOARO DEVIaTION OF MftGHT • .11 n STANO&RO OEVt&TtON 0~ PfRIOD • 1t7l nee 
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2b0 08SrRVATIONS SUM~ ARY ,OR NOV 71 NOV 1Z NOV 74 

PFRIOD 
CSt.CSl 

o.o • ,q 
loO • loQ 
ZoO • z,q 
3o0 • 3 1 Q 
4o0 • 4,q 
s.o • ~.~~ 
boO • b 1 Q 
ToO • 7,q 
e.o .. e,Q 
q,o • q,q 

lo.o •1o,q 
11,0 •11.Q 
12,0 •\i',Q ,,,o •\],q 
lUeO •l4eQ 
TOTAL. 
CUM, TOTAl. 
COL., AVG, 

0•1 
112 
50 

1l"i 
4fl 
11 
~0 
3!1 
i'3 
.l8 

1? 
85 
Q? 
15 
HS 
'>0 
1Q 
J I 
l"i 

4 

8 
27 
li'. 
1~ 
12 
e 

15 
8 

AV~RAGf SIG, MfiGHT • 1,22 FT 
VARIANCE OF SIG, Hf.IGMT • ,~8 
STANDARD DEVIATION OF MllCMT • 

8 
8 

n sa 
,rtt n 

8 
0,00 

5eC. TOT, • 

~~~ 

?37 
177 

e t~8 
ttt5 
112 

52 
88 
24 

4 

CUI-1, 
TOT,• 

100{1 
1000 
Q}l) 

fJQQ 
«;(12 

4'!>11 
28Q 
177 
124 
lb 
1 j) 

8 
~ 

ROW 
Ave,• 
o. no ' 

,e,q 
,qu 

1,11j 
1,b8 
\dll 
1 • .sq 
I I I q 
1,23 
1e8l 
1eSO 
o,oo 
le50 

4 n,oo 
4 1. ~0 

leU 

AVfRAGf WAVf PlRIOO • a,74 S~C' 
VARIANCE 0~ WAVE 't~IOO a 5,~1 StC SQ• 
STANDARD DEVIATION OF PERIOD • l,J, StC• 

RE8UL.TS OHTAINED FROM l024•8rCONn DIGITAL RfC0RD8 TAKtN WITH A STfP R[S, ANO CONT 1 wtRr 
•AVE GAGE L.OCATEO AT MUNICIPAL. PJER, 

e CAL.MS ARf OMITTED, 

lUS OBS~RVA Tl ONS SUM~AAY FOR OfC &8 DEC 71 DEC 72 DEC 74 

PERIOO 8IG, H[lfiMT eFT> 
< s~ c s > 

cu~. lo!Ow 

0•1 1•2 hl '·" , . ., 5•~» TOT,• TOT,• AVG,• 
o.o .. ,q 58 1000 0. o-o 

' 1 • 0 .. 1,q zq q 110 1000 .n 
2.0 • z,q b4 '2 b tzq qe,o 1e02 
3,0 .. .l,Q 2b S8 12 l 105 831 1 • jj 1 
4o0 • 4,Q zq q 23 q 711 Tctt 1. b 1 

s.o .. ~.q tOll 78 20 q u 2111 bS2 I , lib 
b,O • b,q tl2 I.IQ b l 1QI IIOQ ,AQ 
7,0 .. 1,q 58 2q qz 2!8 ,61 
8.o .. 8,q 38 1!1 12 • Q8 12b I dll 
q,o .. q,q b q J 18 28 z.n 

10.0 •to,q l l q 2,50 

"· 0 
.. ,,,q b o,oo 

12.0 •12,q b o,oo 
n.o •l],q b o,no 
14,0 •14,Q b o,oo 
ts.o •l'),q b o,oo 
!boO •lbtQ 0 ~ ,c;o 
TOTAL 5H \2!1 qo 32 12 b 1.18 
CU"', TOTAl. 1000 4b7 tlq "" 11 b 
COL., AVG, 5,55• 5,2e ~.TIJ b,05 5,50 5,!10 5,50 

AVERAGf SlG, HEIGHT • leliJ 'T AV~IUGE. WAVE PfRIOO • ~.~~ .. SEC' 
VARIANCE O' SIG, MfiGHT a ,15 FT SQ VARIANCE OF WAVE PERIOD a ,,&J ate eg• 
ITANOARO DEVIATION 0, HEIGHT a .ec. '' STANDARD O~VlATION OF Pf~IOD • z.zo llC• 
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257~ 08S~RYAT10NS 

PER tOO 

SUMMARY 'OR 30 MONTHS DEC 68 THROUGH DEC 74 

( StCS) 

o,o • ,q 
ItO • 1,CJ 
2.o • ZoCJ 
leO • ~.q 
11,0 • u,q 
s.o • t;,,CJ 
boO • b,Q 
1,0 • T1 CJ 
a.o • A,q 
q,o • q,q 

to.o •to,q 
11.0 •lloCJ 
12,o •tz.q 
13,0 •11,CJ 
111.0 •1li,CJ 
ts.o •1S,Q 
16,0 •l&,q 
17,0 •ll',CJ 
18,0 •18,Q 
tCJ,o .,q,q 
zo.o •20,CJ 
zt.o + 
TOTAl. 
CU~, TOTAL 
COl., AVG, 

o•1 
18 
liS 
CHI 
71 
liS 
qA 
71 
2~ 

l'l 
2 
1 

2 

1 

1 

508 
1000 
1.1,6e• 

1 
81 

lOU 
31 
b:S 
]8 
18 
itt 
~ 
t 

l 
)2 
18 
tS , 

? , 
] 

t 

AVERAGE SIG, ~fiGHT • 1 1 16 FT 
VARlANCt OF SIG, HEIGHT • 1 51.1 
ITANOARO OEVtATlO~ 0' HEIGHT • 

1 
q 

5 
l 

2 
1 

1 
l 
l 

1 
1 

CUM, 
'OT,• TOT,• 

to on 
'Sl 1000 

lAb Qu1 
218 7b2 
tOT Suu 
167 IIH 
lll 2')0 

51 128 
'q 78 
11 1 q 

] 8 
':! 

l .., 
1 

1 l 
2 

1 2 
1 
1 
1 

1 1 

HO• 
AvG,• 
o, oo 

ef>ll 
,qe 

1,38 
l 1 UT 
lolb 
1etll 
,q~ 

lo25 
1o'~3 
1,TCJ 
o.oo 

.70 
o, oo 
I , 0 0 
o,oo 
.so 

o,oo 
o,oo 
o,oo 
,so 

o,oo 
leiS 

AVERAGE WAV( PERIOD • .,?1 SfC' 
VARIANCE OF WAVf PERlOO • u,uq SEC SQt 
STANDARD OlVIATlON OF PERIOD • 2el2 lEt• 

R(SULTS OBTAJNEO ,ROM 10lli•8EC0NO DIGITAL R~COR08 TA~[N WITH A STlP RlS, AND CONT, WtR[ 
•AVf GAGE LOCATED AT MUNICIPAL PIER, 

' CALMS ARE OMITT~O, 

PEI<J OO 
(SECS) 

o.o - oq 
t.o • 1oQ 
Zoo • zoe; 
}oO • .J,Q 
l.loO • uoq 
'5o0 • SoQ 
boO • b,Q 
ToO • 1oq 
BoO • e.o 
c;oo • c;oc; 

1o.o •Hoc; 
1toO •11oo 
tzoo •tzoq 
TOTAL 
CU"~, TOT4L 
COL, AI/G, 

0•1 
('Qt 

I 
25 

'23 
53 
5(1 

" 1 
2? 
1 I) 

u 
I 
I 

72? , ,Qij 
11 uc; • 
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I 
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I 
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• ? .. . . 

'"' •':""" 

AVERAGE SIG- ~EIG~T ~ . 83 ~ T 
V&Ria ~CE OF.S!Go ~El~-T : ,32 ~' ~: 
ST&t- OaQ O OEvJ ATI ""· :• -;IG"'T: .~~ ;'!' 

c,..;, 33 months Y..ar 64 throug!:. A;r 61 

CU'o4 o PC• 
~,~.t; ~-' 

TvT 0 t TLT,a 4vG,• 
1000 o.oo 

1 1J OO ,'iO 
U 3 OliO 1 1'10 

1150 051 , ACI 

1 157 uqe 1o2" 
t27 3•n lo13 
l Ob 2111 loll 

I &2 1 0~ 1.t 8 
28 u7 1.24 
\3 18 1o2S 

3 b 1.3.3 
2 3 ,oJ 
1 1 1.50 

oilS 

c;.so 

AV(QAG£ •t vE P~gln~: a .? 3 5EC• 
vaR!•'C£ -F AAVE PE~:- ) = 2oSB SEC SJ• 
STa~oa:~ -E v l&Tt C~ C~ ~E~T:? z lobi SEC• 

RESULTS D~Tat~ED F~:· 7•wl'UTE PE· r·: :•< PFC~~05 't~E' ~tr~ • cr~~ ~ESIS'•'CE 
wavE Gar.E Lf'lCAT~ : '' ""•. IC!Pt. ;:~:::~ • 

• CAL~S APF c~JTTE: , 
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Table A-42. Regression equations used to 
compensate significant height 
statistics for Naples, Florida. 

Date Compensation equations (ft) 

1960 to Mar. 1964 HNEW = 0.23 + 0.76 HoLD 

Apr. 1964 to 1974 No compensation 
-

NOTE: 
HNEW - estimate of significant height that 

would have been obtained by the CERC 
method of pen and ink record analysis 
(based on reanalysis of 2 months of 
data from Atlantic City, New Jersey) . 

HoLD - significant height obtained by old 
method of pen and ink record analysis. 
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Table A-43. CERC wave gage history for Crystal Pier, Destin, Florida. 

CERC Form 174-74 
IS !tar 74 

COORD I NATES: 30°23' s .... 86°25' W. 

ne!'r:::ning End of 
of 'roper Proper 

Type of Gage Opc:'"ation Operation 

Continuous-wire s-..aff 11 : ·.:.i.e 1971 21 June 1971 

20 _- .:lv 1971 , 1 Aug. 1971 

11 S!? t.1971 6 Feb. 1972 
~ 

7 ~-!a.r. 1972 18July 1972 

27--~y 1972 22Aug. 1972 

30 .l....:.g. 1972 9 Sept.1972 

20 S!pt.l972 23 Oct. 1972 

21 ~;ov. 1972 5 Dec. 1972 

Continuous-wire suff 17Jm. 1973 30Mar. 1973 

18 .l..;r. 1973 31July 1973 

16 :w. 1974 7 Aug. 1974 

I 

LOCATION: Crystal Pier, Destin, Florida 

Gage Gage Water 
Length Range Depth 

Explanation (feet) (ft MSL) (ft MSL) 

Gage struck by lightning. 20 -5 to +15 11 

Gage struck by lightning. 

Gage struck by lightning. 

Gage struck by lightning. 

Gage struck by lightning. 

Gage struck by lightning. 

Gage struck by ~htning. 

Signal cable loose. 

Fuse blown. 20 -8 to +12 11 
....... 

Gage struck by lightning. 

Gage struck by lightning. 

Gage discontinued. 

Distance Pier 
from seaward Length 
end of pier {feet} 

0 600 

0 600 



Tab l e A- 44 . Number of anal yzed di gi t a l records from Des tin, Florida . 1 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP BCT NOV DEC TOT 
R 

1911 36 76 113 83 104 412 

1912 99 87 109 112 115 66 68 58 72 35 18 839 

1913 44 10 109 8 92 79 63 466 

1914 56 100 87 25 96 64 64 18 510 

1From 1,024- second records taken four time s daily. 
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Tabl e A- 45 . Wave c l imate for Destin, Florida . 
Dis tribut ion of signifi cant heigh t versus perior1 
(in observatiOllS per 1 , 00~ observations). 

c,q OB8fRYaTJONS IUMMAHY ,OR JAN '7l 

P!Rl OD Ill G, HI!IOHT en> 
(SEtS) 

CUM, ROlli 
o•1 toel Z•l 1•41 41•5 TOT,• TOT,• AYG,e 

o,o • •" 1000 o,oo 
leO • ,,q tO l 0 1000 ,50 
2,0 • z,q 1 0 10 IJQO ,'50 
},0 .. l,Q 1 0 }0 10 51 Q80 lt 50 
41,0 • "·' bl 30 Q1 qzq le8l 
s.o • s,q 51 ., tt>i 30 tO 1411 8}8 2,09 
beO • "·" 51 tTl bl 51 lO J5Q 41(1'5 1,n 
7,0 • 1,q 10 410 tO 20 10 Ql l41l l,l8 
8,0 .. 8,Q 410 410 51 ,'50 
c,,o • q,., 10 tO so ,50 

TOTAl. l'l }IJII l1l 1 0 I 410 l,IJO 
CU1'4 1 TOTAl. 1000 808 41141 t 41 t 40 
COL, AVO, b,lU \,81 '!1,&1 &,410 .,'!10 ~.u 

AYf~AO[ SIO, H!InHT • t,e. ,T AV[RAG! WAY( 'E~!OO • '·", arc• YARlANCt 0' SIG, HEIGHT • ,,8 'T SQ VARIANCE 0, WAY! 'tRlOO • s.•J IIC u• 
STANDARD O!VtATION 0, H!lGHT • •"' I'T STANDARD OfVIATION 01' P!RtOO • leU nee 

R(IULTS 08TAINfO I'ROM t0Z4•1EC0NO niGITAI. A(C0R08 TAMfN WITH A CONT!~UOUI WJR( 
WAY[ GAGE LOCATfD AT C~YITAI. PJ[A 1 • tALHS AR[ OMITTfD 1 

170 OBSERVATIONS SUMMARY I'OR 'EB 71 HB 741 

P!Ht OO SIO, HFIGHT ( I'T) 
CIECS) 

CUM, ROw 
o•t t•l l•l 1•4 .... , .. TOT,• TOT,• AYG,• 

o,o • •• 1000 o.oo 
lt O • ltQ 1000 o,oo 
z.o • z,q z• b 35 10 00 ,b1 
leO • ],Q 417 HJ t2 13'5 Qt>'5 leliA 
litO • li,Q 8? s• b 1417 82Q 1,Q8 
5t0 • s,, :n 417 88 51 zq 251 ft8? 2,418 
btO . "·' }5 53 t> ~" b b 15Q CI2Q 2,241 
7t0 • 7,Q t 8 liA , 18 ll 7ft 271 2,27 
8,0 • 8,Q ~q 241 , j!J 18 18 151f 1(141 2,19 
•• o • q,q 18 b • b n :n 1.50 

TOTAl. 1111 318 t8l 171 ,, 2" 2,07 
CUM, TOTAl. 1000 15Q ""' 25Q 88 241 
COL, AVG, &, o•• !i,lt 5,17 fl,741 •• 11 e.oo ,,,1 

AVERAGE SIO, HEIGHT • l,05 FT AVERAGE WAY! 'tAIOO • '·"' arc• 
VARIANCE 0' SIO, H[lGHT • t,5l n SQ YAATANC[ 01' WAY[ '!~100 • ],lJ sre SOt 
ITANDAAD DEVIATION 0' HEIGHT • t th " STANOARO OEYlATION 0' PfA!OD • ,,., ate• 
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2&J 08S[RVUIONI SUMMARY ,OR MAR Tl MU 1J MAR 74 

ItER tOO SIG, HflGHT Cf"T) 
CIEC6) 

cu~. ROW 
o•1 1•2 l•l l•4 4•5 ,.~ .. , TOT,• TOt,• AV(;' • 

o,o .. ·'~ 1000 o,oo 
I , 0 • le'l 4 4 1000 ,so 
2o0 • z,q II 25 28 'l'lb I, 38 
l.o • loll 7 51 ' 4 '1 'lbB 1,bO 
4,0 • 4,'1 1 b, 42 11 120 8'18 1,197 
s.o • l§,q 25 '15 81 b1 11 2n 17'1 z,Jo 
boO • bo'l l5 8B 102 18 18 1 lf,'l 498 z.u 
1.0 • 7,9 7 H 21 I 4 ' 4 Ill llO 2,38 
e.o • 6,'1 7 28 35 25 ll 4 110 1]8 Z,bfl 
q,o • q,q 4 4 " 11 21 28 3,83 

to.o •to,q II II ' ' leOO 
TO hi. t02 l'lb 2'10 138 4'1 18 1 l,ll 
CUM, TOTAL tnoo 8'18 502 ltl '74 25 1 
COl., AVO, fl,05* 5. fll •.11 fJ,24 7,07 8,10 8,00 .,04 

AVfRAG! SIG, H[IGHT a 2,21 'T AVfPAG[ WAV( PERIOD • •,to at.c• 
VARlANCl 0' SIO, HEIGHT a 11 24 n so VARIANCf Of WAVE PERinO a ,,58 ue ao• 
STANDARD OlVtATION OF HEIGHT • 1.11 ,T STANDARD D!VlATION OF ltERtOO • ,, .• I[Ct 

A[SUI,.TS 08TAfN[O ,ROM 10l4•1[C0NO OIGlTAI,. ~[CORDI TAK!N WlTH A CONTINUOUS Wl~f 
WAV! GAG! LnCATED Al CAVITAL PlEA, 

• CALMS A~! OMITTED, 

10'1 OUERVATIONI SUMMARY 'nR AII'R 7l 

P£RlOD SIG, H!lGHT Cf'T) 
CSEC8l 

CUM, ROW 
O•t l•l Z•l 3•4 a•IJ , .. TOT,• TOT,• AVG,a 

• 1000 o,oo o.o • ,q 
leO • t,'l 1000 o,oo 
2.0 • z,q lT 18 55 1000 ,83 
leO • ),q 4b 83 tl8 '145 let 'I 
litO • u,q q l1 t8 q 13 817 le88 
s.o • 5,'1 t8 1141 1] 18 284 '7£1] 1,82 
fleO • tl,'l l1 H ftll 55 zzq 415tf 2.1o 
TeO • 1,'1 q 28 18 18 • qz zz• 2,70 
8,o • "·' }1 n q 18 18 tl'l us z.o4 
'leO • q,q 18 18 lA le50 

TOTAL I'll 4&8 tel t I 'I l& q 1,85 
CUM, TOTAL 1000 801 }]'I 15ft J1 q 

COL, AV't, 5,Zt~• 5,ft2 ft,IO t~,e5 8,11 ,,.,0 5,85 

AVERAGE SIG, HfiGHT • 1,84 'T AV[RAG[ WAVE PERIOD a ~.8~ SEC• n• VARIANt[ O' SlG, HEIGHT a t,OS '' SQ VARIANCE OF wAV[ ~(AlOD • le'IO I(C 
ITANOAAD D!VtATION 0' M[tGHT • t,Ot 'T ITANOARO DEVIATION 0, PfRtOD • ltTl I[Cf 
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300 O"S!AVATlONI 

I'ERtOD 
( ltcS) 

0 .o • ,o 
leO • t,o 
z.o • z,o 
},0 • ],0 
41,0 • 4,0 
s.o • 5,0 
&eO • &,0 
1e0 • ' 7,0 
8,0 • 8,o 
o,o • q,o 

lOeO •10eO 
tt.o •11·" 
12.0 •12,0 
TOTAL. 
CUM 1 TOTAL. 
COL., AVG, 

o•l 
tl 
11 
411 
411 
50 
410 ., 
21 
10 

} 

H 
t~O 

"' 71 
11 ., 
10 

3 
10 
410 
'10 
51 
11 
u 

l 

411 
l1 
20 
t1 

) 

H 
ll 
11 ,., 

1 
l 

l .,., 
u ,,, 

) 

l 

1 ., 
,,oo 

TOT,• 

14 
81 

t}O 
tl5 
260 
t5l 

CJ8 
10 1 

14 
l 

1 

CUP", 
TOT,• 

1000 
1000 
08~ 
CJOS 
1b1 
U2 
172 
llO 
122 
lO ., 

l 
J 

RO~ 
Av,,e 
o,oo 

,50 
t,oo 
1el8 
le41l 
2,11 
2,50 
z,u 
2,40 
2,15 
4,50 
o,oo 
16,50 

'· 00 

AVlRAG( SIG, H~IGHT • l,OO ~T 
VARIANCE O' 8IG, HEIGHT a t 1 4141 ,T 80 
STANDARD D!VJATION 0' H[IGHT a 1,20 fT 

AVERAGf WAVE PlRIOD a ~ 1 56 SEC' 
VARIANCE nf WAV£ 1'~~100 a ),51 I~C 8Q• 
STANDARD OlVIATION OF P.[RJOO • 1,8. 8[C• 

R[SUL.TS OBTAINED ~RO~ 1024•8EC0ND DIGITAL. RfCOAOS TAMEN WITH A CONTINUOUS WJ~f 
WAY[ GAGE L.OCATEO AT CRYSTAL PJEA 1 

• CALMS ARE OMITTED, 

258 OIUEAVA TIONI SUMMARY ,OR JUN 12 JUN 7l JUN 741 

PERIOD 81 r;. H!IGHT (n) 

CSECS) 

CUM 1 RO• 
0•1 t,.z 2•3 )rtl6 4•5 , .. .. ., TOT 1 • TOT,• Avo,• 

o.o • ,q 41 1000 o.oo 
leO ,. '·" 41 41 1000 le50 
z.o • z,o Jl u 41 '31 00& ,oe, 
leO • },0 21 bb til lOS '146 •• )5 

'leO • 41,0 8 H 15 82 8160 t. 8l 
5t0 • s,o 50 llb too 58 41 358 UtJ z.oz 
fleO • ,,, 23 '" 15 50 8 llb 401 z,so 
TeO • "·" '" 8 12 21 66 ae.s l,ll 
e,o • e,o Ill 411 '" '" 4 1)2 U8 1 • i . 
q,o • q,q " ZJ 1CJ .. " 4 58 bb ZeiJ'f 

to,o •to,o 4 4 8 8 4e50 
TOTAL. ;!00 357 21.141 150 '" 8 4 , ... 
CuM, TOTAL 1000 ?CJt 1.1]41 uo Jt 1l 4 
COL., AVG, s,n• 5,60 6,01 tleb5 ?,JO ,o,oo o,so 5.08 

AVERAG! SlG, HEIGHT • 1 1 05 'T Ay[RAG[ WAY! PtRIOD • '•'' IEC• 
VARIANCE 0' SIG, HllGHT a 11 01 ,-r SQ VARIANt~ 0, WAY! PERIOD a ),.J of.C 
ITAHOARD OfVfATlON 0' HEIGHT • t.o~ liT STANDARD DEVIATION 0, 'fRJDD • ,,., 
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t)O O!ISP:RVATIONI IU~Ii4ARY 'OR JUl. U JUL 74 

PP:RIOO uo, HUGHT U T) 
CllCS) 

O•l l•J 
CUH, ROW 

1•j' , . ., TOT,• TOT,• AVG,• 
o.o • ,q e 1000 o,oo 
1,0 • 1. q 1000 o,oo 
z.o • z.q 2l :se (,1 1000 1. t1 
leO • :s,q su l 15 1S 18b Cl}e t,i!CJ 
11,0 " u,q 1\ tbq 111 8 lU8 7'52 1,5. 
'5t0 • 5 •• 17 1b' Ub l4J'5 sou ,,,. 
beO • b,q 11 11 8 70 2o• 1.ze 
1.0 • .,,. 21 11 54 l40 1,01 
8,o ' e.• 18 Zl 8 8 T8 85 lelO 
~. 0 • ••• e 8 e ,'30 

TOTAl. 2CJZ 51'1' tOll ll ltlb 
CU'4 1 TOTAl. 1ooo 'P08 tll 21 
Col., AYG, s.~s· 41,8CJ 5,07 t~,~o 5,14 

AyfRAGE IIO, ~~IGHT • 1,11 'T AVERAGE MAYf PERIOD • 5,tl SEC* 
VaRIANCE O' 8IG, HEIGHT • ,18 , 80 YARlA~C~ 0, WAVE PERIOD a z,ue IEC ao• 
ITANOARO O[VtATION 0, HEIGHT a ,bl FT ITANOARD OlYlATION 0, PfRtOD • le'57 SECt 

RIIULTI O&TA!N£0 PROM 10211•1£C0ND DIGITAl. AICOROI TAKEN WITH A CONTINUOUS MIR[ 
MAY! GAG[ I.OCAT[O AT CRVITAI. PJ£R 1 

• CAI.MI AR[ OMITTf0 1 

U 088[RYATI0N8 SUMMARY 'OR AUG 72 

PP:RIOO II G, HE lGHT C FT) 
CSECSl 

CUH 1 ROW 
• O•l , .. ~ i•l TOT,• TOT,• avo,• 

o,o • ,q 1000 o,oo 
leO • ,,q 15 1'5 1000 ,'50 
z.o • z.• 1111 1141 Cl6'5 1e'50 
leO • ],q CjCJ ll2 I q 1 '"' 1 , I q 

II eO . "•' 'Ill sq t'5 118 7SO lei!S 

s.o • '5 •• tOl 1 q t "" 3]8 Ul leH 
beO • b •• 711 z• lq 112 lU 1 el7 
7.0 • .,,. 1'3 (jjj s• 1U leZ5 
e,o • e,q 711 z• tol lU ,.,. 

TOTAl. ]8i! sz• 88 1.21 
CuM, TOTAl. 11)00 blll 88 
COl., AYG, 5,17• '5,01 ,,b1 5,31 

AV[RAG[ IIIG, HEIGHT • t,zu ,T Avf•AGE ~AYP: PERIOD • '5,18 SEC* u• 
VaRIANCE O' SJG, HEIGHT • ,15 FT SQ VARIANCE Of WAVE PlRJOD a leb'5 lf.C 

ITANOARO O[YtaTION 0, H[lGHT • ,'50 ,, STANDARD O[VJaTION 0~ PtRIOO • a,u nt• 
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H 08S[AVUIONI IUMMAA't' ,OR lfP 71 

P!AJOO 810 1 HUGHT CFT> 
(SECS) 

CU~'~e ROW 
o•t 1•l l•l )•I II•' TOT,• TOT,• AVG, 4 

o.o • ·' 1000 o,oo 

leO • 1. Q 1] 1 l 1000 ,'50 

~.o • z,q 987 o,oo 

leO • J,q ll ll 21J 4J87 t,oo 
CleO • u,q ]Q bb n 118 CJbl 1a28 
s.o • '),q bb ,, '31 1811 Bill 1 ,Ill 
oaO . ,,, 7CJ 111 !'58 Zb 14]11 ft58 1 ,u 
TaO • 7.CJ l1 H lb )Q t t e ~lll ie28 
8,o • 8,9 51 lb t .J 92 105 2ell 
,,o • '·' 11 l1 tJ s,5o 

TOTAL 2211 U2l l1b ]Q }Q s.n 
CUM, TOTAL 1000 Ho ]55 .,, )CJ 
COL, AVO, 5,11U e.,Je 0,50 7,50 1.11 ft,28 

AV[RAG! SIG, HfiGMT • 1,.) ~T AV!AAGE WAVI P(~JOO a •·•' nc• 
VARIANCE 0' SIG, ~EIGHT • ,85 n so VARIANt! 0, WAY~ P~RIOD • ,,., I£C IQ• 
STANDARD O!VJATION 0, H[JQMT • •'2 FT STANDARD DlVJATION 0, PERIOD • lelT UC• 

AiSULTS OBTAJN[O ~ROM 102a•lfC0NO DIGITAL 
WAY[ GAGE LOCATED AT C~'t'ITAL PJ!A 1 

A[CORDS TAKEN WITH A CONTINUOUS •I~E 

• CALMS AA[ OHITT!Oe 

18'5 088!RVATlON:t SU11MAR't' ~OR OCT 1l OCT 1l 

PERIOD SIG, H!IOHT (H) 
CSECS) 

CUM, ROlli 
0•1 hl l•l Jell u.S IJefl , . ., TOT,• TOT,• AYOe• 

o,o • ,9 70 sooo o,oo 
leO • t.CJ Z1 zq sooo ,'50 
z.o • z,q eo 10 110 971 • •• 
leO • ],9 81 oS 1 1 ,,, 800 le05 
CleO • 11,9 27 TO 27 5 SilO ••z '·'' s.o • o;,q II) 81 u l1 I I 227 552 z,o.a 
o.o • ,,q 10 1 1 ,. 5 llft Jlb '·"' 1.0 • '1,9 U9 1 l oil u• ••• e.o • e,CJ e.s 511 5 Ull 1115 t.oz 
,,o • ••• 1 1 tl u ,50 

TOTAL 510 108 101 lZ ' 1b 5 leU 
CuM, TOTAL 1000 11'10 tbl ~q 27 Zl ' COL, AVG, 5,1'1• s.u !1,311 s,.n 5,50 5,81 o,!lo IJ,zT 

AVERAGE SJG, H!IGHT • 1,Zft 'T AVERAGE WAV[ PERIOD • ,,u sEt• 
VARIANCE D' SIG, HflGHT • l,OJ ,T SQ VARIANCE O' WAV! P~RIOO e s.u l[t sa• 
ITANOA~D D!VIATION 0, H!lOHT a I,Ol FT ITANOAHO OlVIATION 0, P!RtOD e ,,,, tte• 
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8J OU!ItYATlONI IUMI-lalt'l' FnH NOV 71 

PERIOD IIG 1 H£10HT ( F T) 
(SECS) 

0•1 
cu~. ROW 

l•l ~-3 Sell 0.5 , .. TOT,• TOT,• AYG,• o,o • .~ ]b 
1000 o,oo ltO • I • ~ 1000 o,oo z.o • 2,~ ?II t2 38 1000 ,el loO • J,q 24 60 t 2 tOO 'hl 1,)8 

lloO • 11,9 12 "" 36 tOO h) leTS s.n • ~.9 1:111 1'57 60 31} ?b) loUZ tt.o • bo9 3& eu 12 138 U50 1,50 7,0 • 7,9 12 2ll 211 zu 211 12 125 lll :s,oo 8,o • 8,9 211 72 l& 1l 12 161 188 1,96 q,o • q,q t 2 1l 2'3 l5 z,oo TOTAl. 2!>1 417, 181 36 118 12 '··" CUM, TOTAl. 1000 7117 l77 96 60 12 
COI. 1 AYG, 5,50• '·"' 6,10 7.81 7,50 7,50 6,06 

AV~RAG! 110 1 MflGHT • 11 68 rr AV!RAGf WAY[ PfltlOO • 6 ,oJ u:c• 
YARI&NC! 0' 8IO, M[lGMT • t,OJ "' so VARIANt[ O' WAY[ ,!ltlOO • z ... I£C n• 
STANDARD DEVIATION 0' HEIGHT • leO! ,T STANDARD DEVIATION 0' 'ERIOO • ,, TJ lfC• 

lt(IULTS OBTaiNED FROM 10l4•8£t0NO DIGITAl. R[CORDS T&KtN WJTH A CONTINUOUI Wilt[ 
•aVE GaG£ LOCATED AT CRYSTAL PI£A 1 • CALMS ARt OMITTED, 

1011 OB8!RVAT10NI SUMMA If'!' 'OR D!C Tl 

PP:RIOD 11G 1 MUGMT C") 
CIECI) 

CUM 1 ROW 
o•t l•l lel ]•4 4•15 , .. TOT,• TOT,• AYG,• 

o,o • ,9 1000 o.oo 
leO • 1,9 1000 o,oo 
z.o • 2,9 1000 o,oo 
3,0 • ],q 1 0 58 . ., 1000 t,lb 
litO • 41,9 67 tO .,., 93) lebl 
5t0 • 5,9 48 115 )8 ]8 10 l50 85ft t,ee 
6t0 • 6,9 38 106 58 71 :se lt7 &06 2ell1 
7t0 • 7.9 29 18 ]8 61 l'f 1 0 212 288 l,.,., 
e,o . "·" 18 )8 71 11 l,,o 

TOTAl. t6J 385 14111 tel t15 10 l,lS 
CUM, TOTAl. ,,oo 8]1 115l ]08 us 10 
COL, AVG, 6,6e• 5,50 •.:n «J,tttt ., .n ,,50 6,l6 

AVERAG[ 8lG 1 MEIGHT • l,l? 'T AV!.IUGt WAY! PfRIOD • •·'-' uc• 
VA~IANCE 0' SJG, HElQMT • t,,S ,T IQ VARIANt! 0, WAY£ ,!~100 • ,,u ate ao• 
ITANOARD D[VlaTION 0, HEIGHT • leZ! 'T ITAND&RD O[Vl&TION 0, P[lttOO a leU nc• 
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l&b' 08S(~VAT10NI IUI'IMARY , nR 21 HONTIIS SEP 71 THROUGH JUL 74 

PfRIOO sro, HF.IGHT (,T) 

CSECS) 

cu,... ROW 
Ott1 1•7. l•l )..II "•' htl tt-1 TOT,• TOT,t AVG,. 

o,o • .~ 12 1000 o.oo 
loO • 1 • ~ 1 1 8 lOOO ,•H 
2.0 • z,q 28 1" 1 419 lt9l .~~~ 

loO • ],Q Jfl u 12 1 ll b 9U 1.10 
litO . "·~ 19 till 141 u 121 827 let19 
'3t0 • 5.9 417 lOT H }8 l 0 l 281 705 2aOl 
,,o • fla9 3ft fit 419 31 l l 2 l 194 4122 z.t:s 
7t0 • 7,~t 20 lU 11 19 8 l l ~1 228 2,zr 
8t0 • 8,1t )It 30 17 111 1 1 l l 112 ll1 1,97 
9,0 • 9,9 ' fl 41 l 2 2 l 22 25 2a30 

1o,o •10,9 1 1 1 1 1 } 3 l,to 
11. 0 •11·' 1 o,oo 
12t0 •12,9 1 l 1 41,50 
TOTAL 2418 3H 210 109 4) 1 0 2 l,&fl 
CUM, TOTAL 1000 752 ]741 Ifill 5' 12 2 
COL, AVG, ~.sz• 5,412 5,q2 fi,'Sfl T,U 1.1t. 8,00 

'· 78 
AVEAAGf 8IG, H~IGMT • 1 1 85 ~T AVtRAGE WAVE PERIOD • '·" nc• VARIANCE OF SIG, MEIGHT • 1,ll ,T srr VARIANt[ 0, WAVf 'ERIOD e s,OT ar:c IQ• 
STANDARD DEVIATION 0' HEIG,..T • 1.11 n STANDARD D!VIATION 0, PERIOD • s,n lt:t• 

A[IULTS OBTtiN!O FROM 102U•IEC0ND DIGITAL ~[CORDS TAKtN WITH A CONTINUOUS WIR! 
WAY[ GAGf LOCATIO AT (AYITAL PIER, 

• CALMI AA[ D"ITTEO, 
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N 
0'1 
<.0 

Table A-46. CERC wave gage history for Pleasure Pier, Galveston, Texas. 

C~ERC l~o rrn 174-74 
18 ~l<lr 71, 

COORDINATES: 29°17' N., 94°47' W. LOCATION: Pleasure Pier, Galveston, Texas 

Oeginning End of Gage Gage Water 
of Proper Proper length Range Depth 

Type of Gage Operation Operation, Explanation (feet) (ft MSL} (ft MSl) 
I - -=.. -

Step-resistance 24 Mar. 1965 ~9 Apr. 1965 EL'4ricity off. 25 - 8 to +17 17 
staff-relay type 

23 July 1965 5Apr.1967 

9 June 1967 2Nov-.1971 

25 July 1972 St:ii operating. 

I 

I 

; 
I 

• 

Distance Pier 
from seaward length 
end of pier (feet) 

0 (gage facing 1,100 
southeast) 



~ R 

1965 

1966 

\967 

Table A-4 7. Ihmber of analyzed pen and ink records from 
Galveston, Texas. 1 

JAN FEB MAR APR MAY JUN JUL AUG SEP 6CT NBV DEC 

25 99 44 166 170 150 150 75 

167 168 176 140 186 161 133 163 162 176 132 130 

137 126 160 21 128 101 

1From 7-minute records taken six times daily and analyzed 
by the CERC method. 
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Figure A-74. Maxima, means , and standard deviations of significant height from Galveston, 
Texas; determined from 7-minute pen and ink records taken six times daily. 
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Figure A-75. Means and standard deviations of wave periods for Galveston, Texas ; determined 
from ?-minute pen and ink records taken six times daily. 
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Figure A- 76. Annual cumulative significant height distributions 
from Galveston, Texas; determined from 7-minute 
pen and ink records taken six times daily. 
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Annual significant period distributions from Galveston, Texas; determined 
from 7-minute pen and ink records taken six times daily. 

' 



(/) 4 
0::: 

·W 
t- 2 
w 
L: 

z: 0 

w 
_j 

a: 2 
(_) 

(f) 

t- 0 
:l: 4 
C.!:> -w 
::X: 2 

Me N-ess 
SEP-322 • 
OCT-325 
N8V-282 
DEC-130 

JUN-289 
JUL-234 
AUG-319 

OCT 

1966~----

JAN-304 
FE B-294 1966 MAR 
MAR-325 
AFR-140 JAN -

1966 

JUL 
MAY 

FEB 
APR 

o-f o~-l~-~~~~ 
o~~~~~~~~~~~~~ 

PERCENT GREATER THAN INDlCATED 

10 ~ 
w 
LL. 

z: -
w 

1 0 _j 
a: 
u 
(/) 

t
::r: 
(!) -10 w 
::X: 

Figure A-78. Seasonal summaries of cumulative significant height 
distributions from Galveston, Texas; determined 
from 7-minute pen and ink records taken six times 
daily. 
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Table A-48. Wave climate for Galveston, Texas . 
Distribution of significant height versus 
(in observations per 1, 000 observat i ons) . 

304 08S[RVATJO~I 

PERIOD 
(S~CS) 

,o • 1,~ 

2,0 • '-·" 
2,s • z,q 
J,o • J,u 
1,5 • 3,~ 

u,o • u,~ 

5 1 0 • S,fJ 
6,0 • It,~ 
7,0 • .,,, 

8,0 • "·' fJ,O • q,·~ 

tO,O •10 1 9 
TOTAL 
CU14 1 TOTAL 
COL, AVG, 

4& 
46 
h 
e,q 

n 
30 
~0 

J 

510 
1000 
5,lq• 

l 

n 
1 0 
26 

10'1 
86 
12 
2fl 
tO 

3b5 
410 

6,1& 

• • 
23 
ao 
lO 
tl 

3 
8& 

tOIJ 
6,11 

IUMMA~Y POR JAN •6 JAN 61 

H[IQMT Cn) 

l 
l ., 
l 

t& 
lO 

&,to 

... , CUM, 
TOT,• TOT,• 

1000 
8 1000 

qqz 
811 fJfJZ 
68 fJ08 

120 8110 
21111 120 
204 Uh 
152 l12 
•z uo 
u 18 

II 4 

A Ow 
AVt.,• 

,oo 
1,00 
,oo 
,8} 
,&8 
1 fl0 

t. 21 
1,30 
1,41 
1,41& 
l,t1 
l,~o 

l • 1 0 

• --1 per1c:. 

AVlR&G[ IIG, MfiGHT • 11 10 ,T 
VA~IA~C[ OF StG, H[IQHT • ,,, 'T IQ 
ITANO&RO D£VI&TION 0, H[IOHT • e14 'T 

AV!RAG[ MAV[ PlRIOD • IJ,fJ! SfC• 
VARIANCf 0' MAVl P!RIDD • 2,1. I!C IQ• 
ITANDARO D£YIATION 0' PERIOD • &, •• I!Ce 

RESULTS OBTAI~~D 'ROM T•HINUTE PEN AND INK RtCOROI TAKlN WITH A IT!, R[IIITANC! RfLAY 
~AV[ GAG£ LOCATfD AT PLlAIURE ,JfR 

' CALMS AR[ OHITTlD, 

294 CleSERVATJO~I SUMMARY FOR Ff.8 U "Elf U 

PERIOD Hf IGHT Cn) 
(SEC I) 

2.S 
CUM, ROlli 

0•1 hl Jell 11•5 Tor.• TOT,• AV!;,. ,o • t,• ,., 
1000 ,oo z,o • z,e ' 1 1000 ,IJO 

2,5 • z,• ns ,oo J,o • J,o 40 20 u UJ ,u 
1,5 • '·' '" 311 10 ,, 1,00 u,o • "·' :n u lOIS n1 l,U s,o . '·' n qq 1 J 140 '152 1,410 &,0 • &,, JU til n ) l'~Z 612 1,55 T,o • '·' S4 10' l'f ) 118 4!0 1,50 
8,0 • s,o J1 '' u 11 1 t50 241 leU •,o • '•' n " to ., u 01 '·"" so,o •10,0 1 7 10 21 l8 2,1) u.o •tt.• ' ' ' l,IJO TOTAl. 282 5411 lU 118 10 '·"' CU1'4 1 TOTAL 1000 118 tU 58 10 

COL, AVG, s,u8• &,uu ,,8& 8,11 '·" •• so 
&VER!G£ StG, ~EtGHT • t ,u FT AVtRAG[ WAVE PERIOD • 6,So 8!C• 
VARIANCE 0, SIG, MflG~T 1 •• a 'T SQ VARlANCl 0, ~AVE PERIOD • 1 1 11 SEC 8Qe 
STANDARD OEVlATIO~ OF ~EIG~T • 1 62 FT STANDARD DEVIATION 0, PERIOD • 1·'" nc• 
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I • 

l2ll OqSERVAT10"6 SU"'I"ARY FO~ "i~ btl I'I&R b' 
PE.PIC'O 
CSfCSi 

0•1 1•2 .?•l .o .. 
' • q 160 z.o • z,u 

z.s • 2,CJ 
3,(1 1,1.1 II] .5 • 
1,5 .. l,CJ lt 12 
ll,t) • u.q U9 ez l s.o • S,IJ 102 13{' 12 
b,O .. b,q lib I 1 II lu 
7,0 • 7,CJ uo 68 25 
8,1) • "·q uo q l 
9,0 .. CJ,q b l 

TOTAL ~19 11/)1 71 
CUM, TOTAL 1000 "·1 eo 
COL., &\'C, 'So1o• bo':() bobb 

&Vt 0 ~~l Sir.. ~Elli~T K 1,(1b FT 
V&RIA~CE Or StG, ~El!i~T a .u~ 
ST44DAR0 O£VlATIO~ OF "EIG~T • 

t<EIG~T 

J•U 

l 

l 
l 

o,5o 

FT so 
ob5 F 'i 

(FT) 

CUK, RQ~~o 
ror.• TOT,a ~vii.• 

1000 .oo 
1000 .oc 
1000 .oo 

'55 1000 .57 
~~ 9115 ,79 

13b 891 1,0<1 
290 757 loll 
235 1107 '·"" 158 Zl2 1.38 
bt 1u ,79 
' I •• 1 1 ,8l 

1,06 

5,91 

lVfPA~E ~AVt PE.~JUO • 5,93 SEC• 
V &~!ANCt 0~ ~AV~ PEkiOO: 1,99 SEC SC• 
5Ta~0AQ0 UEVJ ATi O~ OF PtRlOO a 1oU1 &EC• 

~ESULTS QBrAl~EO F"Q" 7·~J~UTl PE~ AND T~~ QtCO~D S TA~l ~ ~IT" A STEP kESlSTA~CE QELAY 
WaVE GAGE L.OtaTEe AT DLfASUR£ PIE~ 

• eALMS APE 0MJTT[0 0 

tciO 08S!RV A TIONI IU"'"''"Y ,OR aPR 66 

lt~RIOO Ml UHT (,, 
(I£CS) 

' 
cu,.., "0"' 

O•l l•l I• I J•ll TOTe• TOT,e Avo,• 
,o • l,fl iOO lOOO ,oo 

l,O • l,U 1000 ,oo 
2,5 • l,CJ lOOO ,oo 
],0 • J,u zq Sb tooo .~o 
},5 • ],fl ~1 "' •u .~o 
u,o • u,~ SlU 1U tfll UJ ,11 
,,o • 5,~ ll1 '" ll , .. Tll ,e• 
~.o • "·~ l}b 1b ~0 117 ,,. t." 
1,0 • 1,~ zq ~0 U) u 170 ,. l,8l 
e,o • e,q l1 17 n t.so 
fi,O • ••• 1U 36 u u t .u 

TOTAl. TOO "' 
,,. 11.1 • •• tUM 1 TOT~L 1000 )00 tU 141 

COL, AVO, ,,u• T,U .. "" 7 1 50 •• oe 

AV(R&G[ 81G, M!IG"'T • ·'" ,T 
AVUUGf MAVl ,!RIOO • &,oe nc• 

YARI&NC£ o, BIG, HEIGHT • •'' n SQ VARJANtl 0, WAV! P£RIOD • 1,01 I£C IOe 
ITANO&RO O!VIATION 0' HEIGHT 8 . .,., " IT&NDARO O!VI&TJON 0' P£RJOO • ,,,. nc• 
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• 

left 08S!,_VAT10NI IU"'~Ain 'OR ~U .. 
P!RIOO HUOHT "T) 
Clftl) 

cu~. POW 
O•l ld z.s hCJ hi! TOTe• TOT,• AVGe• 

,o .. '·' te 1000 ,oo 
z,n .. ?.,4 5 IJ 1000 ,'!10 
2,5 .. ?.,CJ CJftS ,oo 
1 1 0 • 3,11 fliJ 4l 10CJ CJCJ'S ,CJO 
1,5 .. },CJ ,. fl'l t2e 88~ 1,02 
u,o .. "•' 1 l 81 511 tile 1&0 t,eo 
5,0 .. li,CJ 11 12CJ ttl t 1 ze8 612 '·'' fl 1 0 • ••• '3 108 8tt le au )II II z,oz 
1,0 " 1,• 22 ll 5 1 1 eo 1h 1,8& 
8,0 • 8,CJ 5 5 u ll h 3,81 
CJ,o .. q,q u ll u ll ),30 

10,0 •tO,, 15 ,oo 
u.o •ll,lf 5 • ' 4,50 
TOTAL 1'~4 11'32 2flft l8 48 1,80 
CUM, TOTAl. 1000 eoe }5'3 8& 48 
COl., AVG, 4 .u• 5,Z5 IJ,8e e,eu e,es '·"' 
AVERAGE IIG, HEIGHT • t,80 'T AVfRlGE WAY( PfRtOD • 5,45 t!C• 
VARIANCf 0, SIG, HEIGHT • ••• n aQ VARIANCE O' WAY[ PfRtOO a I,IJJ 1ft IO• 
STANOARO orVtATION 0' H!IGHT • •'' ,, ITANOARO OtVIATION 0, P!RlOO • '·'' nc• 
R(IULTS 08TAIN!O 'ROM T•"'INUTf P!N ANO INK R!COROI TAK[N WITH A IT~' RESIITANC! R!LAY 

WAY[ OAG! LOCAT£0 AT PI.UIUR[ Pl[R 

• CAI.MI AR! OMITT£0, 

2n OeS!RVATIONI 1Ufo4MARV 'OR JUN U JUN &1 

P!RIOO MUIJHT (") 
CUC!) 

CUM 1 ROW 
0•1 l•l l•J 1•11 h5 , .. h1 TOTe• TOT,• AVG,. 

,o • l,CJ J 1000 ,oo 
z,o .. 2,11 1000 ,oo 
2,'.§ • z.• 1000 ,oo 
3,0 • },II 111 11 1 n 1000 1,113 
3,'5 • l,CJ 111 ., Zll 11'5 .,, l,5CJ 
11, 0 • II,CJ 211 Ill '10 211 l 251 8lT l,CJCJ 
I),O • 'I,CJ 11 eo 111 11 211 ., n1 !Hil 2,4'5 
e,o • e,t~ 10 CJO 48 I 1 211 14 J zoe 112 2,5'3 
7,0 • .,,. J 45 ae 10 ) J '4 lOCI z,u 
e,o .. A,CJ l 0 ,oo 
CJ,O . '·" ., ., lO 1,'30 

10,0 •lO,CJ ) ,oo 
11,0 •ll,CJ J } l 1,50 
TOTAl. 81 CIIIJ }01 8J ,, au ) a,,., 
CUM, TOTAl. 1000 CJI3 471 110 81 28 l 
COl., AyG, CleT5• ,,,, '·"1 

,,,., 5th ,,,, •• 5o IJ,U 

AVlRAO[ SIG, HEIGHT • 1,11 ,, AV[RAQ( WAV! lllr~too • 1!,11 nc• 
VARIANt! 0' SIG 1 H£1GHT • lel1 n aG VARIANCE OF WAYl PERIOD a •••• arc 10e 
ITANOARO O!VIATION 0' ~[JGHT • 1,1:s n STANDARD O!VIAT!ON 0, ,~~100 a ',,. ne• 
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2)11 OUfRYATlONI 

PERIOD 
(S!CS) 

0•1 
,o • 1,. • l,O • 2,11 

?,~ • ?.,• 
3,0 • },4 21 
l.~ • J,• 1] 
u,o • "·' 4~ 

5,0 " 15,• Ill 
11 1 0 • .,,. • 
T,O • ,,. 21 
e,o • e,• lJ 

TOTAL 111 
CU~, TOTAL 1000 
COL 1 AVO, 5,n• 

AYfRAO~ ItO, H!IOMT • 

1•i l•S 

8S 
liT 1T 

1!511 101 
1T' 1ZO 

liT 18 

• 
521 278 
ez• )08 

"•'' 5,1• 

,,., n 

IUMMARY I'OR JUL ~· JU~ •T 

M!IOHT ('f) 

)•II 
cu,.., 140" 

TOTe• TOT,• AVG,, 
1000 ,oo 
1000 ,oo 
1000 ,oo 

108 1000 1,)0 
78 8•z 1,Sfl 

4 310 81'5 1, TZ 
at Jill 504 1.n 

" •• 142 1,8• 
)0 411 ,n 
u " ,!10 

lO l,U 
JO 

-5,50 !,01 
-AYtRAO( WAY! P!RIOO • '5,01 IEC• 

YARtANC! OF SIG, H!IGHT • ·'" " ao VARIANt( 01' WAVf P!RIOO • 1.1' 
ITANOARD DfVlATION 0' HEIGHT • ,u I'T ITANOARO DEVIATION 0, P!~lOD • 

U:C IQ• 
1,0, uc• 

R(IULTI 08TAtN[O I'RO"' ?•MINUTE PlN AND INK •rtOROI TAK[N WITH A IT~P RIIIITANC[ R!LA' 
WAV( OAGf LOCATIO AT PLEASURE PUR 

• CALMI A~f OMITT£0, 

11 q O&URVA TlONI IUMMARY I'OR AUG U AUG bb 

PfRIOO HUOHT (I'T) 

CS!:CS) 

cu~o~, ROIO 
0•1 1•l 2•1 h4 TOTe• TOT,• AYG,• 

,o • ,,. l8 1000 ,oo 
l,n " 2,U 1000 ,oo 
2,5 • 2,• 1000 ,oo 
s,o • 3,11 4U 25 Tl 1000 ,lib 

1,5 • .J •• H "' tlO ue ,88 

u,o • a,q lll 12. • 218 ne ,•o 
5,0 . .,,. lflfl 122 18 J Ul uo s,o• 
•• o • e,,q •• , . ,. • 208 ill I! 1,5'5 

1,0 • '·" • l "' • , . )q l,:U 

TOTAL no n• 11tl u ,, u 
CUM, TOTAL 1000 no Sll 22 
COL, AVO, u,•s• 5,to 11,so .. ,. '5. 18 

AVERAGE Ito, HEIGHT • s,tl I'T AV[RAGf WAY[ PfRIOD • 5,11 SEC* ao• 
" 10 

VARtANCl 01' WAY! PERIOD • t ,u art 
VARIANCE 01' SIG, HllGHT • eiCJ ITANOARO DEVIATION 01' Pt~IOO • t ttl uee 
ITANOARO D!VtATtON 01' H!IGHT • ,11 'T 
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ITANOARD OfYIATION OF MflOMT • ••' 'T 

CUM, 
TOTe* TOT,• 

1000 
:s toon 

""' 128 ""' 
"'" 8b~ 181 T8'1 

1110 bO'I 
1 Til ,.,~ 

1118 JCJU 
h lib 

1 0 
l 10 
l ., 

J , 
J J 

'·" 

ROlli 
AVG,t 

,oo 
.~o 
,oo 
,n 

1.17 
1,01 
1,20 
1,118 
1.~o 
1,0'J 
,oo 
,50 

1,50 
,oo 
,oo 

l,SO 

'·" 
AV[RAOl WAY[ PfRlOD a ,,tS I!Ct 
VARIA~Cf 0' lilY! P[AlOD a l,•T I!C IO• 
STANDARD D£V1ATION 0' P[RIOO a le•S I!Ct 

RIIULTS DBTAJN!D 'ROM ?•MINUTE PEN AND INK RfCOROI TAK!N WITH A IT!P R!IJITANCI R!LA~ 
liAV( GAG! I.OCAT£0 AT PLlAIURt Pl[R 

t CALMS AR! OMITTfD, 

Jl5 OeURVATlONI 

PE.RIOO 

IUMMARY ,OR OCT ·~ OCT •• 

M!IOHT (n) 
(UCII) 

,o • t,CJ 
2,0 e l 1 U 
2,5 • z,q 
1 1 0 • 3 1 U 

1,5 • '·" 11,0 • 11,'1 
5,0 • 5,'1 
b 1 0 • b,'l 
7 1 0 • T,CJ 
8,0 • II,CJ 
CJ,n • "•" 

10,n •tO,CJ 
11,0 •11,. 
tl,O •ll,• 
tJ,o •t'•" 
111,0 •lii,CJ 
TOTAL. 
CU1'4 1 TOTAl. 
COL, AVG, 

) 

12 
J1 

3 

• } 

• ) 

AVlRAGE llG, M!IGMT • 11 07 ,T 

... , 

) 

] 

• 28 
u,oo 

VARlANCf o, 8IG, M!lQHT • 1 CJS ,T 8Q 
STANDARD D!VIATION 0' HliGHT a 1 CJb ,T 

••• 

J 

• • J 
18 
Z2 

u,oo 

.. ., 

l 

J 
) 

ll 1 '!10 

TOT,• 

8} 
83 

2H 
213 
l'TO 

'" ll 
ll 

8 
1l 
1• 
u 

8 

CUM 1 
TOT,• 

1000 
1000 
1000 
1000 

'117 
8~U 

•ot 
Jl8 
158 

qq ,., 
~5 ., 
h 
10 

8 

ROw 
AVG 1 f 

,oo 
,oo 
,oo 
,55 

·'" ·"' 1 1 15 
1,2• 
l 1 1 0 
1,2, 
1,"" 
l 1 00 
l 1 SO 
~.oo 

"·"" ",10 'I 0'1 

AVERAGE wAV[ PERIOD a t,ft IEC• 
VARIANt~ 0' WAV£ P[RJOD a 11 1 '!1l lfC lOt 
STANDARD O!ylATION 0' PlRIOD • 1,1) I[Ct 

270 



282 OeSfRVATIO~I IUMMARY ,OR NOV ., NOV U 

ft[A%00 M!UHT fn> 
CS!CS) 

0•1 t-2 ld 
,o • 1 • q ~J 

2,0 • 2,41 
Z,l5 • z,q 
3,0 • 1,~ ]q ~ 
1,5 • 3,9 ll 1~ 
u,o .. "·q 11 ·~ 5,0 • 5,q 115 : 1 ., l5 
ft,O • .,q Zl lll at 
7,0 • '·' u 89 21 
e,o " 8,9 "' u 7 ,,o • q,q 11 u ., 

10,0 •10,q ~ " TOTAL 1108 uqtt 85 
CUM, TOTAl. 1000 59l ,. 
COL, AVO, ,,u~• t.,u8 7,04 

AVERAGE SIG, HrtGMT • l,lO ,T 
VAAIA~C~ OF S%0 1 M[lGHT • .~~ 
STA~04AO DEVIATIO~ OF M!lOHT • 

]•4 

4j 

1 

1 t 
11 

T,U 

'T IQ ,.,., n 

CUM, ROw 
Tor,• TOT,t AVG 1 • 

1000 ,oo 
lOOO ,oo 
1000 ,oo 

~~ 1000 ,se 
48 95& ,&1 

1411 qo., ,q., 
l6q .,., 1,10 
185 411! 1,5~ 
1!Jq U3 leU 

'" 1H lebO 
IJ2 59 t,n 

1 1 l,OO 
l,lO .... 

AV£RAO! WAV[ PERIOD a b,l~ IEC• 
VARlANCl O' WAV! P!R%00 a z,•o IEC IQ• 
STA~OARO D!V!AT!ON 0' P£AIOO • l,.l lfC• 

RIIULTS 08TAIN£D 'ROM T•MINUT[ PfN AND INK A£CORDI TAK!N •ITH A IT!P A!IIITANC[ A!LAY 
WAVf GAGE LOCATlO AT PLIASUR( PitA 

• CALMI A~! OMITTIDt 

120 O~< S[QVA''fll>"-S su~· ~ AIH FO~ DEC &o 

PEQIOO 1-E 1 GtofT C FT) 
CSF.CS) 

CUM, ROlli 
0•1 1•2 2•} TOT.• TOTe• A VIi,, 

"0 • 1. q &2 1000 .oo 
2,0 • ~.IJ 1000 ,oo 
2,5 • ;t,q 1000 .oo 
l.CI • 3,1J 1 0 1 5£1 to~ 1000 .85 
3.5 • },Q 8 be '711 835 t.H 
u,o • u,q 1b l 0 1 8 1ll HO 

1. '"' s.o • c;.Q 8 '~ 1 b 1 0 7 oze 1,58 
b,O .. b,Q 39 132 31 215 521 1o4ft 
7,0 • 1,Q l1 H es !b!> lOo 1.85 
s.o • ti,Q 39 23 H 1v7 1110 1.~0 
9,n • 9,0 8 23 H H 1o25 

TOTAL 31 0 512 1'8 lolT 
Ci.JM, TOTAL tOOO 1)0(.\ 178 
COl., AVG, 5,1.17' s.se ,,zu 5,87 

AVEFAGE Stc. •tiG~T a t.l7 FT 
VAR}~~CE 0 ~ St&. ~~~G~T • oUT FT SO 
STA~O A~O DEVlATJO~ OF ~ElG"T ~ •bQ ~T 

AVF~AGE ~·~E PER!OO I S,&T SEC• 
VAR]ANC~ C~ ~,v~ PlR!OO I 3,1.13 SfC SO~ 
STA,Ol~D ~E~I ,Tl O'c Or PEqlOO • t.es S~C• 

RESULTS OR,•I~Er F~o~ 7 .wy~ ~~,~ Pt ~ •~o Jh• ~~c~~os '•~E·· ':'~A STEP AESlSTAhCE QELAY 
WAVE r,tG£ L0CATl~ •T PLEA5VRF. PIE~ 

• C•LMS A~~ 0MtTTtD. 
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,(1 • 1,9 
2,0 - 2,11 
z.s • 2,Q 
3,0 - ~.~~ 
3,5 • 3.~ 
:~,~ .. u,q 
5,0 • s,q 
o,o • .,,Q 
1,0 • '·q 
8,0 .. ~.q 
q,o - q,q 

1'3,0 •lO,Q 
11.0 •1\,9 
12 .. 0 •12.ct 
11.o •11,9 
11.1 0 {1 •1'1 1 0 

TOTAL 
CUM, TOTAL 
COL. AVG, 

uro 
37 
e~ 

'"' "l 
25 
1 7 

l 

2U 
lS 
11 

11 2 
f!o 
53 
!9 
10 

1 
1 

l 
22 
wo 
uo 
21 

0 
l 
1 
I 

AV(QAGE St~. Wf!~MT a t,33 FT 
VARla~CE 0~ StG, ·~IG~T & o7e 
STA~~6~0 DEVlATtO~ OF ~ElG"T c 

,.EICi~T (FT) 

l 
0 

s 
" l 
1 
t 

z 
2 
I 
l 
l 

1 0 
15 

,,uq 

1 
1 

1 
1 

t 
I 

ct.so 

CUM, wo .. 
TOT.• TOT,t AV~,a 

1000 .oo 
l. 10<'0 ,o7 

9~8 • 0 0 
81 qq8 ,6S 
5.5 917 IeOS 

181 83u 1.ze 
2t~O e>Sl 1,113 
195 393 lob2 
115 198 1.57 

51 81 loll9 
22 12 1.87 
~ 10 2.50 
l 0 2,87 
1 J 5,co 
1 2 5,17 
' 1 l.so 

1. :n 

tv[RAGE ,AVE PE•TOD a 5,71 SEC• 
V&~lA'CE GF •LVE PEMYDO a 2,70 SEC 6Qa 
~TA,DA~C CEviATlO~ OF PE~1CC • t,ou SEt• 

RESULTS oqTAINEO F~Cw 7•~t~ tJTE PE' ''0 ~~~ QECOQCS TA(E~ ~~T~ A STEP Q[SlSTA~CE ~fLAY 
~AVE GAGE LOCATtD AT OLEASU~~ PIE-

• CAL~S ·~E O~ITT£0, 
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APPENDIX A-3 

SIGNIFICANT WAVE HEIGHT N~D PERIOD S~~RIES, U.S. PACIFIC COAST 
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• • Pt. Conception 

~ Port Hueneme 

D~··· 

CALIFORNIA N 

............... -.--..... Los Angeles 
Venice 

Huntington Beach 

San Diego 

Figure A-79. Location of BEB-CERC wave gages along the 
U.S. Pacific coast . 
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Table A-49. CERC wave gage history for Phillips Petroleum Company Oil Platform Harry, Pt. ConceptiOn, Califorma. 

CE~C l~o rm 174- 74 
18 ~far 71, 

COORDINATES: 34"23' N., 120°24' W. 

Geginning End of 
of Proper Proper 

Type of Gage Operation Operation 
..__. . ---= -

Step-resistance staff 28 Apr. 1966 21 Jan. 1967 

22 Mar. 1967 13 Mar. 1968 

21 May 1968 12Aug.l968 

18 Sept.l968 200ct. 1968 

LOCATION: Phillips Petroleum Company Oil Platform Harry, 
Pt. Conce Dtion Ca1'r lia 

Gage Gage Water Distance 
length Range Depth from seaward 

Explanation (feet) (ft MSl) (ft MSL) end of pier 
. 

. 
30 - 12 to +18 100 Platform is 1.5 

miles offshore 
(gage is on 
southwest 
corner) 

Records no longer sent to 
CERC. 

Pier 
Length 
(feet) 

-· 



~ R 

1966 

Table A-SO . Number of analyzed pen and i nk records fr om 
Pt . Conception , Ca l ifornia . 1 

JAN FEB MAR APR MRY JUN JUL AUG SEP 6CT Nt3V DEC 

83 139 151 169 116 138 162 160 

T6T 

1118 

1From 7-minute records taken s1x times daily and analyzed by the 
CERC method. 
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Figure A- 80 . Maxima, means , and standard deviation of significant height from Pt . Conception, 
California . Determined from 7-minute pen and ink records taken six times daily. 
Wave heights may be low due to old gage design and maintenance difficulties. 
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Figure A-81. Means and standard deviations of wave period from Pt. Conception, California; 
determined from 7-minute pen and ink records taken six times daily. 
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Fi gure A-82. Seasonal summaries of cumul ative height dist r ibutions 
from Pt. Conception , California. Determined f r om 
7- minute pen and ink records taken six times dai l y. 
Wave heights may be low due to old gage design and 
maintenance difficulties. 
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Table A-51. \~ave climate for Pt . Conception, California. 
Distribution of significant height versus period ' 
(in observations per 1,000 observations). 

IH OBS~RVATIONS SUM~o~ARY FOR JUN bb 

PfRIOO ~EIGHT CFT) 
CSECS) 

CUM, HO~o 
0•1 1•2 c•J 3•11 TOT,• TOT,t • Y-G,. 

.o .. 1, q 1000 ,oo 
2,0 • z.~ 1000 .oo 
2,5 • 2,, 1000 .oo 
!,0 • !,~ 1000 .oo 
3,5 • :s,q 1000 ,oo 
11,0 " II,Q zq I II II:S 1000 1,8) 
s,o • s,q ., .,q ., qll q57 1,50 
6,0 . ,,, 72 ?2 q" 863 1, 7l 
T,o .. '·q 108 113 ' !58 no 1,86 
8,0 • e,, QU lb ' 131 &ll 1,8T 
,,o • q,q 65 2q qu 1115 1 • 81 

10,0 •10,q ., (jJ ., 58 381 t.~o 
11.0 •11,Q I II 1 u 3211 1,'!!0 
12,0 •12,q 2q 2q :soq 2,50 
11,0 •13·' zq I II Ill 281 1,8J 
14,0 •111,q ?2 UT b';, ?23 2H l,bQ 
ss,o •15,, Ill ,oo 
1&,0 1tl6,Q 1 1 111 1 II 2,00 
TOTAL. :5b ,, 2Tl I II l. 71 
CUM, TOTAL. 1000 QbU ?88 1 " COL, AVG, 11,Q0' q,ao 10,17 s,oo Q 1 TII 

AVfRAGf Sic;. 1<4f.IG~T a 1. n n AVffHGf. "• v~ PERTOO c q.111 SEC• 
VARIANCE OF SIG, ~f.ICHT I ,:so ~ T SQ VARlA"'CE 0, .-'AVE Pf~JOO • 11,118 SEC SQt 
STA~OARD OEVJATID"~ OF HEIGHT s ,~U FT STA~OARD DEVIAT10"' OF P(RIOO 1 l 1 H SECt 

)50 I) aS E R v ! T l 0 ., S SU~"'ARY FOR JUL b~ 

.,ERlOO ~ElG ... r ( F" 'f) 

CSEtS) 

CUM, ~Ow 
0•1 1•2 2•1 TOT•• TOT.• AVG,. 

oO .. 1,.Q \000 .oo 
2.(1 - 2 0 U 1000 ,oo 
2.5 ... 2.q 1000 .oo 
3.~ - :s.u 1 7 1000 t.so 
3.5 .. 3oQ qq:s ,oo 
IJ,O .. "·Q ao 1,1(1 QQ3 1,50 
s.o , S,Q IJT Sl qsl l.lT 
b,O • "·Q 7l 1l 87 QOO lobS 
'F,O - '·Q Q3 ., 100 811 1e5'7 
e.o - &.Q &0 bO 7tl t.so 
li.o .. Q.Q 20 2() bSl 1,50 

lO.o -so,Q 1 7 t»H 1. 50 
11.0 •ll,Q 20 20 b21 s.so 
12.0 •1?.,() ,, b1 b01 1,50 
11.0 •tl,Q 1tl1 I 01 suo 1.~o 
11i,O •lq.Q 320 bC 38~ ul} loCib 
ts.o •1'5.~ ' 7 '>l z,so 
lb.~ •lb,Q ll H 111 W7 2,21 
T 0 T A!. 7 81l tZO 1 • Cll 
CUI", TOTAL 10CO qq:s 120 
COL, .lVG, c;.so•lt.~q l~.r-! ll,Utl 

AV(QtGE SIG• ~ElG~T ~ 1,b1 Fl AVF~4GE ~AVE ~E•IOO: 11.116 SEC• 
V&"J•\CE Q~ SYG. HEIG•l c oll FT SQ 
STA'C&~~ ~fVIAllC~ OF ~ftG~T c ,JU FT 

VAOJA~Ct OF ''~E PE;TCr c 1l,Ql SFC S'• 
STA\OAP~ CEv!,'I:~ CF Pf"lCO a 3,73 SEC• 

. 
RES IILTS osui"Et r:~c ... 7·":' ·TE P~•, . ,.o 1"-~< j;ECC'"CS THE.~ .. p~ , STEP QEsisT••, cE 

~AYE~&~~ tC CATEO LT P~TLLJPS PL&TFOou MARRY, 
• CtL~s AgE c~tTTEO. 

Wave heights may be low due to old gage design and maintenance difficulties. 

280 



lb9 0BStRV&TlON8 

PERIOD 
CSECS) 

SU~~ARY FOR &UO 66 

HE IOMT en) 

,o • 1,9 
2,0 • 2,11 
2,5 • ?,q 
1,0 • 'J 1 11 
1,5 .. 3,9 
4,0 • u,9 
~.o • '5,9 
b,O • 6,9 
1,0 • 7,9 
8,0 • 13,9 
q,o .. 9,9 

10,0 •10,q 
11,0 •11,9 
12.0 •12,9 
11.0 •t'\,9 
14,0 •III,Q 
15,0 •15,9 
tb,O •lt•,• 
TOTAL 
CUM, TOTAL 
COL, ave, 

b 
111 
117 
111 
S9 
liT 

107 
59 
41 
16 
111 

201 

ll 
757 

1000 1000 
.oo•to.~o 

18 
I 2 
18 
lb 
95 

lb 
VI 
2'11 

13,110 

&VFR&GE SIC, MEIGMT a !,7, 'T 
VARtaNCf 0' SJG, MtlGMT a 1 21 FT SQ 
ITANO&AO DEVIATION OF MElGMT a 1 4t~ fT 

TOT,• 

b 
ljj 

41 
53 
65 
117 

107 
17 
5) 
5) 

83 
2Q6 

IJQ 

11,24 

CUM 1 

TOT,• 
1000 
1000 
1000 
1000 
1000 
994 
941 
893 
8110 
ns 
1?.8 
621 
'51111 
491 
1138 
J'5'l 

59 
IJ9 

Hn• 
AV!i 1 t 

,oo 
,oo 
,oo 
,oo 

1,50 
1 , b I 
1.so 
1 , b I 
1,s• 
1,50 
1,50 
1, n 
1,12 
1,83 
1,93 
1,82 
,oo 

l,!>O 
1 • ., 

~VEAAGf WAVE PERIOD a 11,lG SECt 
V&RIANC~ 0, •AVt PERIOD • tl 1 Q] SEC SO• 
~TANOARD DEVIATION 0' PtRIOD a J,IJS Itt• 

116 OeStRVaTIONI 

PERIOD 

SUMMARY ,OR SEP 66 

CSECS) 

,o • t,Q 
2,0 .. 2,a 
2,5 • 2,9 
3,0 .. ~.~~ 
),'5 • 3,9 
u,o • 11 1 9 
~.o .. w;,q 
b,O • 6,9 
7,0 • 7,9 
8,0 • 1',9 
9,0 •'9,9 

10,0 •10,9 
u.o •11,q 
12,0 •t2,Q 
tl.o •11,9 
111,0 •14,Q 
1c;,('l .,c;,q 
16,0 •16,9 
TOTAL 
CUI'I, TOTAL 
COL, &VG, 

26 
I 7 
52 
qs 
]II 

2b 
26 
?6 
1 ., 

60 
216 

!:19'5 
tooo tono 

,OOt10,IIII 

9 
eb 
H 
Ill 
17 

9 
Zb 
?b 
9'l ~ 

q 

1 7 
310 
110'5 

11,92 

q 
3U 
11 
]U 

Q'5 
95 

1'5,12 

AVfRAGt SIG~ MflGMT a 2 1 00 FT 
VaRiaNCE 0' StG, M[lGMT a ,44 FT SQ 
STANDARD OfVI&TtON OF HEIGMT • 1 66 ,T 

TOT,• 

26 
I 7 
5? 

1 0 l 
60 
60 
69 
Ill 
26 
26 
9'l 

)115 
'16 
52 

ll,lb 

CUM, 
TOT,• 

1000 
1000 
1000 
1000 
1000 

914 
9.,1 
90~ 
602 
7111 
bat 
612 
569 
5113 
'517 
uzz 

78 
52 

RQto 

AVG,t 
,oo 
,oo 
,oo 
,oo 

1,'30 
l,'lO 
!,SO 
1,511 
1,cn 
2,07 
2.1Z 
1,t:IO 
1,e3 
2,50 
I, 95 
l,t:~7 

1,11 
l.tT 
2,00 

AVERAGE WAVE PtRtOO • 11,)6 SECt 
VaRIANC~ 0' w,v~ PlRIOO a 11,87 SEC SQt 
STANDARD DEVIATION 0' PERIOD a J 1 Tl IEC• 

R[IULTS O~TAINEO FROM 7•MINuTE pfN AND tNK RECORDS TAKEN WlfM A ST!P RfSISTANC! 
WAVE GAGE LOCATlO AT PMILLIPS PLATFORM MARRY, 

• CALMS ARE OMITTED, 

Wave heights may be low due to old gage design and maintenance difficulties. 
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118 08S£RVATtONI SUMMARY f'OA OCT bb 

PEA tOO ME I GMT ("') 
(SEeS) 

CUM, ROw 
O•l 1•2 2•3 TOTe* TOT,• AVGe• 

,o • t • q 1000 ,00 
2,0 • 2,4 1000 ,oo 
2,5 • z.q 1000 ,oo 
l,o • 1.4 ., 911 29 110 1000 1,b7 
l,S • l.CJ ~1 1 56 870 1,&~ 
11,0 • II.CJ b5 1 II 80 812 1,b8 
'5,0 • -;,CJ 21f 1 0 t 2Q t5CJ 732 t.~o 
ft,O .. o.CJ lQ lt? 111 355 572 1,40 
7,0 • 1,9 14 1?.3 1 II 1'52 217 1,!30 
8,0 • "·q t 4 111 b5 1,'50 
9,0 • q,q 1 ., 51 t,~o 

10,0 •1n,q 413 .oo 
"· 0 

•11. q 413 ,oo 
12,0 •1?.,9 1 ., U) 1 • 50 
11,0 •1J,q 22 22 lb s.so 
111,0 •14,9 

t " Ill 14 1,50 
TOTAL. 80 812 tOQ 1.~u 
CUM, TOTAl. 1000 920 10'f 
COL, AVG, 11,02• ft,2b 5,01!1 o,11 

AVUUGf SIG, MfiGHT • t ,•n n A VfiUGf WAV! PHUOO a •• 11 SEC• 
VARIANCf Or SIG, HEIGHT a .19 rT SQ VARIANCE OF WAVE PtRtOD a u,U Sft aoe 
ITANOARD DfVIAT!ON 0, MPIGHT • ,ul 'T STANDARD DlVIATlON OF P!RIOO a z.u 1ft• 

lb2 08SF,.VATION8 SUM,..ARV P'OR NOV bb 

PERIOD 
CHCS) 

HE! GMT (FT) 

CUM, • HD• 
0•1 1•2 l•l 3•4 TOT,• TOT,• AVG 1 * 

.o • 1,9 1000 ,oo 
?,o • z,u to no ,0(1 
2,'5 • ;.q 1onn ,oo 
:\,(1 • 3,4 H 19 Sb 1000 1 • 83 
1,5 • ,,q 119 19 b6 QUCI l. 71 
11,0 • 4,9 b f,8 12 eo 817 1,57 
~.o • 5,9 12 171 4] 19 ?41 '190 I ,11 
o,o • b,CJ 43 ?47 12 102 '511] 1,uo 
7,0 • 7,CJ ~b I 17 ICJ I q l 241 1 .11 
A,o • 8,CJ b ll] IICJ IICJ 1 ,l1 

TOTAl 123 ns 121 tCJ 1,511 
CUM, TOTAL !000 817 I Ul I q 
COL, AVG, ,,es• o,CII 5,20 '5,5(1 o,Otl 

tVlRAG£ SIG 1 HETGMT • 1,~4 ~T 
VARIANCE 0~ SIG, MllGMT • ,12 'T 8C 
STANDARD DEVIATION 0~ MflGMT • 

1
57 ~T 

AYfHAGl WAY£ PERTOD a o.OO SfCt 
VA~JANC! 0~ WAV£ PlRIOO a t,&S SEC SO• 
STANDARD DEVIATION 0~ PfRIOD a 1,35 Sfte 

RfSULTS 08TAJNEn FROM 1•~tNIJTE PfN AND INK RECORDS TAKf-N WlTM A STfP RfSISTANCf 
•AVf GACf LOCATfO AT ~~JLLlPS PLAT~OAM MARHV

1 ' CALMS A~f OMtTTlD, 

Wave heights may be low due to old gage design and maintenance difficulties. 
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toO Of'St.RVATlONS SUM"'ARY ,OR MC f>tl 

PF.:Rtno ~ftG~T ('T) CUCS) 

O•t 1•2 2•1 l·~ 
c u ~. R('~o. ... , 5•f> 0.7 TOT,• TOT,• AV(,,. ,o • l. q 0 

1000 .oo 2,0 • ?,U 
tooo ,oo 2,c; .. 2,Q 
1000 .oo 3,0 • ) 1 11 l3 b b 25 tooo 3,?') 1,5 • \,Q b lt 25 '\t b f> 1\3 'H'i 2,8Q u,o • u,Q b "" so tQ f> 1Q 1115 6b2 2. 72 s,o • r,,q b 12'i So lt ?20 717 2. 0 t b,O • o,q 131:1 tbq 31 )110 CIQ7 i!,lQ 7,0 • 7,CJ tQ lQ 56 IQ b 11 Q 157 2,2q e,o • e,q b 6 f> 0 25 38 3,00 Q,o • Q,Q tJ ll 13 l,SO TOTAL ~~~ lb"J 3'75 t'Sb lt 2S f> l.l1 CUM, TOHL. 1000 q')b !)QU 21Q b:S 31 0 COL, AvG, tt.ou• 5,76 s,QT s,ez ~.5o II all '\t75 5,81 

AVf IUGf SIG, HEIGHT • 2,3'7 FT AVERAGE WAVE PfRIOD a 5,8, etC• VARUNCf 0' StG, MflGMT • 1• D PT SQ VARIANO. 0' WAVE P£RtOO • 1,11 1£C SQ• 
STANDARD ~fVIATION OF HF.IGMT • leOb PT STANDARD DfVIATtON 0, P!AIOD • t,n nc• 
A!SULTS OBtAINED fROM ?•MINUTE PEN ANO tNK RECORDS TAK!N WITH A STfP ~fSIITANCf 

WAVE GAGE LOCATED AT PHILLIPS PLAT,OR~ HARRY, 
t CAL~S ARf 0MITT£De 

Wave heights may be·.lov due to old gage de~ign and 11l8intenance difficulties. 
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Table A-52. CERC wave gage history for Port Hueneme, California (Gage No. 715). 

C!:':!: Form l 74-74 
18 :·far 71, 

COORDINATES: 34°10' N., 119°14' W. LOCATION: Port Hueneme, California (Gage No. 715) 

Beginning End o'f Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward Length 

Type of Gage Operation Operation Explanation (feet) {ft MSL) ( ft t1SL) end of vier (feet) 

Step-resistance, 9 Nov. 1961 25 Apr. 1962 Underwater cable from gage to 25 - 10 to +15 23 Gage mounted on 

staff-parallel type recorder defective. steel pile off north 
end of breakwater 
at Ventura County 
Harbor. 

29 June 1962 31 Jan. 1963 Cable broken. 

16 Aug. 1963 30June 1964 Gage taken over by Los Angele 
District. 

21Jl:'Jle 1965 9 Dec. 1965 Gage fouled. 

11 Jan. 1967 25 Dec. 1967 

13 Mar. 1968 17 Aug.1968 Gage discontinued. 



Tab l e 53 . Number of analyzed pen and ink records from Port Hueneme , 
California. 1 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP 6CT NaV DEC T8T 
R 

1961 128 186 314 

1962 185 167 186 150 8 175 185 180 186 180 124 1726 

1963 171 92 161 186 180 186 976 

1964 186 168 184 173 161 178 1050 

1965 41 165 149 179 115 101 54 1430 

l From 7- minute records taken six times daily ; analyzed by the second 
BEB method for 1961 to March 1964 and analyzed by the CERC method 
for April 1964 to 1965. 
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Figure A-83. Maxima, means, and standard deviation of significant height from Port Hueneme, 
California. Wave heights may be low due to old gage design and maintenance 
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Figure A-85. Annual cumulative significant height distributions 
from Port Hueneme, California. 
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Figure A-87. Seasonal summaries of cumulative significant height 
distributions from Port Hueneme, California. Wave 
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Tabl e A- 54 . Wave climate for Port Hueneme, California . 
Distribution of significant height versus period 
(in observations per 1 ,000 obser vations) . 

Sll OllfRVATlONI IUMHART ,OR JAN •1 "'" ., ,, .... 
'ERIOO HIIIHT ,,, 
Cite I) 

cu ... liD• •lei •••• •lei •I, I .,,, •••• • ••• .,,, ... , •••• ., .. ••• 1 • ••• TOT,t TOT ,e ''"•' •• • 1,• ... 
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Wave heights may be low due to old gage design and maintenance difficulties. 
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Wave heights may be low due to old gage design and maintenance difficulties. 
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12 101'1 t.~o 
12 9f) 1,82 
7l 811 1ebb 

b 12.1,50 
b b 1,50 

l,bS 

AVERAGE WAV~ PtRIOO a T,lle, SEC• AVERAG~ SIC, HfiGHT • t 1 bS FT 
VARIANCE OF StG, MllGHT a ,2CJ 
STANDARD DfviATION OF H~IGHT a 

~ T SQ 
,s11 n 

VARIANCE or WAVf PfRtOO a CJ,5b 8ft IQ• 
~TANDARO DEVIATION OF PfRIOO a l,Oq IECt 

RESULTS OBTAINED 'ROM 7•MINUT~ P~N ANO IN~ RECORDS TA~EN WITH A STfP RESISTANCt 
WAVE GAGE L,OCATEO ~EAR VENTUMA COUNTV HARBOR 

' CALMS ARE OMITTED, 

Wave heights aay be lov due to old gage design and maintenance difficulties. 

185 OeSE.RVATIONS SUMMARY FOR AUG bl 

P~RIOO ~fiGHT (fl) 
(S~CS) 

cu .... RQ~o 

•1,2 •1,8 •Z,5 •3,1 .. ::s,T ""•" TOT,• TOT,• A V(; • • 
.o • l. q l l tono ,on 

2,0 .. 2,11 1000 ,00 
2,o:; • 2,CJ 100 0 .oo 
J,l) • J,ll ll I 1 1000 ,Rb 
J,!:i • J,Q 22 2? Cll'lq 1.'>0 
'1,0 • u,q !t 11'1 1b 5 bb 9~7 1 , 7 I 
s.o • ';,9 l l b'3 1111 lfl 2JO CJ O? 2,0 0 
&,o • b,Q s 103 1 b 32 5 1&11 b1? 1,fl8 
7,0 .. 1,9 10 511 lb 1& 5 tou 501'1 2. 1 ?. 
8,0 • 8,9 5 SQ 81 Ill lb 208 11111 2tlb 
9,(1 .. q,q ~ l7 27 n 87 117 l,Ob 

10,0 •10,9 ., t 1 5 u. IIQ 1?,78 
1 1 • (I •11. 9 5 5 l1 2,111 
t2,n •12,9 I 1 ., to 22 l • ., 1 
n.o •11,9 5 ,oo 
t4,0 •111,9 5 ,oo 
1.,,0 .. 1r,,q ~ 5 5 z,1u 
TOTAL 511 H'3 no 111 18 1 1 z,oo 
CUM, TOTAL. 1000 qub 5~1 2?2 uq 1 1 
COL., AvG, 5,e1• 6,811 7,lS ,,~] 8elb 7,00 7.15 

AVERAGE Sir,, HtiG~T a l,OO ,r AVfRAGf WAVt ~fRtOO a 7,15 SEC• 
VAR lANCE o, SIG, HEIGHT • ,uo " SQ VAHlANCE OF WAVf ~!HTOO a !,.5 Sf C 
ITANOARD O~VIAT!ON 0~ HtiG~T • ,& ' FT STANDARD DEVIATION 0' PfRIOO e l,q1 
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lilt 08S[RVATION8 

PERIOD 
( Sf'CS) 

SU~~ARY 'OR SEP bl S[P ttl 

HEIGHT CFT) 

cu ... RO• •I , 2 •1. 8 .. l,'5 •1,1 •3,1 ...... .,,o 
.o • I 1 4 l1 roT.• TOT,• Ave;,• 

7,0 • 7,11 1000 ,on 
7,., • 7,9 1 ('II') 0 ,oo 
\,0 • '•II b 4 1on o ,oo 
1,'5 • 1,9 q 9 10, 1o oo 1 o 2 II 
11,0 • 11,9 9 10, 9 I b 9ll5 I I I ft 
'5,0 • 5,9 21> IJt 11\ Q 

H 11"7 1.~o 

11,0 • b,4 9 ll? 23 18 
4b 4311 1.~~.~ 

7,0 • 7,4 21 "J l':i l'i l 
811 838 1,89 

8,0 • 11,9 1~ ')3 411 lit l 
108 754 I • 7 0 

9,n • 4,4 ~~ 7J 21> I ?. b 
tb'5 1>111 2,01 

1 0. 0 •10,9 q b2 I 5 b 
11~ ""2 1, H 

II , 0 •1 I 1 9 I~ 117 ;n q 
43 ](17 lob?. 

12,0 •12,4 b r;o 2l q 
4b 2'ill l,b6 

l 
I S, 0 •13,4 b 18 l 3 

H l':i9 t.e:s 
111,0 •111,9 l Ill 9 

30 bb t,Sf> 

15,0 •11§,9 
3 B lb I • 9 I 

j l l '1 1 0ft 
TOTAL !b1 117ll 208 120 12 12 l 1,711 
CUM, TOTAL 1000 833 1'55 1117 21> 1'5 l 
COL, AVG, .,,91>* 9,22 91 1 b 8,70 8o75 11,25 14,,0 8,99 

AVERAGE srr.. MfiGMT a 1 ,111 n AVERA(if WAVE PtRtOD • e.•• src• 
VARJANCf 01' StG, Hf.l GHT e ,1111 FT SQ VARIANCE 01' WAVE PEMtOD a 7,35 SfC 
STANDARD DEVIATION 0~ MfiCMT • ,b7 I'T STANDARD DfVlATION OF PfRlOD • 2.11 

Rt.SULTS OATAlN~O FROM 7•Ml~UTE PEN AND INK RECORDS TAI<EN WITH A STfP Rf'SUTANC!' 
WaVE GAGE LOCATED NtAij VENTURA COUNTY HARSOR 

• CALMS ARE OMtTTE.D, 

Wave heights may be low due to old gage design and maintenance difficulties. 

172 OeSt:RV.TlONS SUMMARY FOR OCT ttl ocT u 

PE.RIOD HE I GMT (,. T) 
CSECS) 

•1,2 •1. 8 al,'5 •l,l •l,T ·"·" .s.o •5,1 •b,l .e..• tt1,b TOT,• 
.o • I • 9 5 

2,0 • 2,11 
2,5 • ?,9 
l,n • 3,11 5 l 8 

l,5 • 3,9 " 
~ 

11,0 • 11,9 '5 5 

5,0 • S,'l l3 22 ,. '51 

boO • b,9 l 51 8 Ill 

1,0 • 7,4 ll 38 ll 10 

8,0 • A,9 l \5 13 II l 5 70 

•,o • ••• ljlj 30 5 It 5 8 11'1 

1 0. 0 •10,4 8 70 lO 24 5 11 I] 5 J 170 

1 I • I) •1t.• l t;Q 15 lb 1 I J ) tlO 
12,0 •12,Q l 113 lltl ?~ l l 1i~ 

ll. 0 •I \I Q 3 27 110 IQ 3 l ·~ 
111,0 •IU,9 ll 22 I q l tt , TO 

1'5,0 •15,9 ~ ' lti,O •11> 1 9 l ~ l 3 "' TOTAL. 81 1113 258 108 43 2~ ?.1 I b l ! 5 

cu~. TOTAL 1000 .,q 1187 228 1 ~ 1 711 54 l1 1 1 e 5 

COL, AVG, 9,05• ct,e• l t • 0 t 11,50 11eSb to,28 to.•o 10. 3l 12e50 12.50 11.0 0 10,111 

AVEFhGf Stc., MftGHT a 2,10 FT AVf.RAG( wAVf PfRIOO e 10.~1 SFC• 
VARIANt! 0~ SIG, HEIGHT • 11 09 FT SQ VARlANCl 0~ WAVE PERIOD • 7,53 S!C SO• 

STANDARD DEVIATIO~ OF MfiGMT • l,Oil FT STANDARD DEVIATION 0~ Pf~IOO • !,74 uc• 
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8Qe 
st.e• 

CUM, ROW 
TOT,• AVG 1 • 

1000 ,oo 
to no ,on 
1000 , oo 
1000 1 1 01 
••z 1.~o 
96b ,6b 
QAt 1ob2 
9211 1o5b 
81>2 1,75 
792 2,07 
722 2,31 
ItO~ l,ll5 
1138 z,11 
J08 z ,21 
1811 i.lb 

8ct 1,ct9 

" I , 50 
1 4 i!,IJi 

l , to 



418 ORI!RYATIO"I IUIIMIRY ,OR NO¥ •1 HOY •• NOV II 

'flllOO AUIMt (") 
!IHSI 

.. ·' . ' .. .,,, •••• .So? • ••• .s,o .,,, •••• •••• ., .. •• ;1 ••••• ,o .. ••• ' z.o .. z.o 
2,'5 .. ?.,IJ 
s.o • s.o 
3.'5 • J,Q • l 
u,o • '·' l l l 
~.o • ... ., 8 • l l l 
boO • boiJ a. 12 I• • • l 
1o0 • '·" • .. ll • &,o • &,Q I 0 .u II • l ' •,o • "·' II z• 115 ., •• 10 • IOoO •IOo' IO ]Q . , ,, l5 •• • llo 0 ..... .. " ., I) .. I 0 • l I 

12oO .. , .. 10 )0 )5 H 10 • • lloO . ,, .. • " .. lO 8 l • ' ••• o ••••• • •• 10 ,, II b l l 
1'5o0 .. , .. l 
ll>oO •I••• l • • l l 
TOHL ,. llf l'51 ,. •a 5] ,, 10 • l l 
CUM, TOTAL tOGO .,. . .,, .. , l01 to• " n II • • ' COLo AyG, lllol'IOIOo" IOoU lloiO lieU II • 11 II• TO u.•o ,,, tt.'JO u,so ... 
AY[II&G( IIG. NfJGHT • ,,., ,, AV[RAG[ WAY[ ,[RIOO • 10,11 1[(1 
YAIII&NCl 0' ~!Go HflGNT • loll PT IQ YAIII&NC[ 0' WAY[ '111100 • 'Jofl I[( 181 
IT&NO&Rn orYIATION 0' HliOHT o 

'' o• " 
ITANO&RO O[YIATION 0' ,lAIOO • ,,,. uc• 

A[IULTI Olf&JN[O '"OM 7•11INUTI 'tN AHO IN~ R[COROI TAIIIN WJTH A ITI' lllllltANCI 
WAY[ GAG[ LOCAT[O NIAll Y!NTUIIA COUNTY HAAIOII 

I CALMI All[ OMJfTIDt 

V.... Mt.ptl .. , M low 4 .. to o14 aaao 4ootao •• Miat-aco 4UUco1Uu • 

llq~ 0BSfAVATION8 IU14MAAY ,OR "EC bl OEt bl OEC bl 

PERIOD 11tiGHT Cn) 
CSECS) 

.,.z •l. 8 .z.s •l.S •le7 •4,4 .. 5,0 •5,'1 •bel 
.o • I • q 5'1 

2oO • 2,11 
2o~ • ?.,CJ 
loo ~ loll 
j,S • 'oq 
11,0 • ll,q 
~.o .. s,q ~ u l , l 
o,o • o,q b b II " l 
7,0 • 1,q 1 " 1 " b 2 
6,0 • B,q z 20 8 12 l II b l 
11,0 • q,q (I H 20 H 22 z II 2 

10,0 •10,q l "8 50 110 lb 111 b 
I 1 o 0 •11,q b 5o }41 30 e 1'1 8 l 
t2,o •tz,q b llb 110 ]b 1 0 b e " 11,0 •13,, b I " 

10 I 0 1 0 
111,0 •14,q " 32 22 12 " b 
15,0 .. 1.,,CJ " 1o,o •1o,fl 8 " e. l l 
TOTAL Q} l.Bb 230 1 qo 105 50 ze to e. 
CU~. TOTAL 1000 l'iO'f o21 Hl 202 

q., 
"" 1e e 

COL, AVG, tn,H•ll,JO 11,111 l 1 • 0 1 to.CJo Iloilo llob4 so,qo l .. 11 

' 
I 
I 

II oil 

•t~•' 

l 

l 
l 

CJ,5o 

AVlRAGE SIG, HfJGHT • l,H n AV[RAG£ WAVE PERIOD a 11,20 SEC• 
VARiaNCE OF SJG, HflG~T a l,Oq FT SQ v•RIANC[ 0' WAVE PERIOD a "· u ITAHOARO DfVIATtON Of HtiGMT a 1,011 n STANOAAO OfVlATlON or PEAIOO a 
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cuw. 110• 
tOT•' TOTot AYGo' 

1000 .oo 
tooo .oo 
1000 ,oo 
1000 ,oo 

• IOOO '·" • ••• loll 
u te& lo50 
u ••• .... • • •z• loOI 
5'j Ill) l,,. , .. IU loll 

11l . .. '·" Ill ... '·'' .. .. IU loU •• IIJ ,,., ,. 
" ,,., I ll ,,,. 

•• .. ,,., . . ., 
.. ... 

cu~. AO• 
TOT,• TOT,• Ave;,• 

1000 .oo 
1ono ,oo 
1000 ,oo 
1000 .oo 
1000 ,oo 
lOOO ,oo 

tl 1000 2,51 
21 qt11 a,es 
l8 qf)ll 2,21 
u q2'5 z,!le 

12e 857 2,58 
lq8 'f2q 2,'50 
17'1 531 l 1 115 
lflb 1541 2,'12 

1'5 see z.se 
es lll 2,12 

Cj ' l& s.~o 
Zl u z,e.e. 

I,Sl 

ll,lO 

uc eo• 
'·'' ate• 



Jl'l DIIIRVATJ~I IUMI! U Y 'OR :tO Klln'U _,., 6l tiiiOWi MAa M 

l'flltOO HUIHT (") (I[CI) 

•lol! •t.ll .•. , cu ... Ro• .,., ... , •••• ••• o .,,., •••• • ••• ., .. •••• • ••• fOf,t TOT,• '"'·' ,o .. I • " 
. , 

to no ,oo 2,n .. ?,Q 
10~0 ,oo 2,5 .. z.• 1000 ,oo s,o .. ),Q ' J II 1000 I ,II J,5 .. '·" s 1 to ""l I 'JO o,o • o,fl ] I 2 ft i! ll •ez lol>l '!1,0 • '!1,'1 II i!O 11 I 0 2 i! lob 'I '!Ill I'" ft,O • b,fl 1 '2 12 IO 2 l I I TO 11'12 2,00 1,o • 1,• • •o 1ft , 

l I I I I u 1122 '·" 11,0 .. II,• • l'l 21 i'n , 5 I I I . ., T'SI 2,2• '1,0 • 4,. II n J I ll II I 2 ' Ill .... l,l'§ 
10,0 •to,• " 10 li! ll u • ., I I I 11'1 n11 .Z,l'l 
!loti •II •• 1l '" .u Z2 • 1 l I I I Ill , .. .z,2• 
12,0 •12,• " n 21> 20 II • ) I I I '" ITS l.l~ I J, 0 •ll,'l T n IT ll !; ) ) I u ItO l,SO 
t•,o •18,. .. '-' I) u ., ., 

' I " 
., loll 

15,0 •15 •• ) I I ' " '·'' l•.o •I"·" I I l I ' I " u l,JI p,o •11,. I I I lo'SO u.o •1~.· I I I I ,JI 
TOTAL IH llll 221 lftl ., .. lO I 0 • l l I .. ,. 
CUll, TOTAL 1000 111>1 5l'l lOT II'S Ill )II II • • , I I 
COL, AvO, e,'!lftt •• ,o to.o• to.u to,&? u.es llol' u,,o '•ll u,oo lloOO u,n ..... ..... 
aV[IIAO( IJG, lltiGHT • 1,1) '' AV[RAGf WAY[ 'fiiJOO I 10,01 Sftl 
VAII1A~C( o, IIG, HllGHT • loO• ,, 10 VaRIA~tl 0' WAY[ 'fiiJOO 1 1,10 llt ••• ITA~OARD O[VJATtD~ Of H(IGHT t loOS '' ITA~OARO OfYJATJON 0, 'fRIDO t •••• IIU 

RfiULTI OITAINfO '110M J•MtNUTl 'fN AHO tNK II[COIIOI UlliN WJfH A IYI' UIIITAIICI 
WaY[ GAOl LOCATlO H[AII V[NTURA COUNTY HARIOII 

• CALNI Allf ONJTTlO, 

Weft flleJallt•.., 1141 lw 1o1 to eU , ... ••tp _. •let-• •trttwltl•• 
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Table A-SS. Regression equations used to 
compensate significant height 
statistics for Port Hueneme, 
California. 

Date Compensation equations (ft) 

1961 to Mar. 1964 HNEW = O.S4 + 0.64 HoLD 

Apr. 1964 to 196S No compensation 

NOTE: 
HNEYI - estimate of significant height that 

would have been obtained by the CERC 
method of pen and ink record analysis 
(based on reanalysis of 2 months of 
data from Huntington Beach, California) 

HoLD - significant height obtained by old 
method of pen and ink record analysis. 
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Table A-56. CERC wave gage history for Pt. Mugu, California (Gage No. 3). -

CE':t: Form 174-74 
18 :·far 71, 

COORDWATES: 34°07' N., 119°09'. W. LOCATION: ·Three miles southeast of Port Hueneme, Pt. Mugu, California 
·• (Ga.e:e No. 3) 

Beginning End of Gage Gage Water Distance Pier 
of Proper Proper length Range Depth from seaward Length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) ( ft r~sL) end of pier (feet) 

Pressure 27 Mar. 1970 Still operative as of 1 Jan. 1975 - - 11 to +19 31 1 ,300 feet &om 
(mounted 29 shore. 
ft below MSL, 

-

. 

• 

.. 

. 



Table A- 57 . Number of analyzed records from Pt . Mugu, California 
(Gage No. 3). 1 

~ JAN FEB MAR APR MAY JUN JUL AUO SEP ecr NBV DEC TBT 
R 

1972 107 123 93 100 118 96 1 1 1 106 ll8 62 85 1119 

1973 33 78 65 62 66 86 66 84 86 81 106 63 866 

1974 lOO 99 92 71 99 96 88 79 56 74 99 84 1037 

1From 1,024-second records taken four times daily . Results from records 
taken before January 1973 have not been compensated for hydrodynamic 
attenuation due to submergence of the gage . Results taken during 
January 1973 to December 1974 may have been overcompensated such 
that significant heights are up to 20 percent too high and wave 
periods tend to be too short. 
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Figure A- 88. Maxima, means, and standard deviations of signifi cant height from Pt . Mugu , 
California (Gage No . 3) . Computed from 1 , 024-second digital wave records taken 
four times daily . Resu l ts may have been overcompensated such that significant 
heights are up to 20 percent too high . 
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Figure A-89. Means and standard deviations of wave periods for Pt. Mugu, California 
(Gage No. 3) . Computed from 1, 024 - second digital wave records taken 
four times daily . Result s may have been overcompensated such that wave 
periods tend to be too short . 
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+ = computed from 1 , 024- second digital wave records taken four 
times dai l y ; results may have been overcompensated such 
th at s i gni fican t heights are up to 20 percent high . 

Figure A- 90 . Annual cumulative significant height distributions 
from Pt. Mugu, California ( Gage No. 3) . 
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Figure A-91. Annual significant period distributions from Pt . Mugu, California (Gage ~o . 3) . 
Computed from 1,024-second digital wave records taken four times daily. Results 
may have been overcompensated such that wave periods tend to be too short; periods 
less than 4 seconds have been omitted . 
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Figure A-92 . Seasonal summaries of cumulative significant height 
distributions from Pt . Hugu, California (Gage No . 3) . 
Computed from 1, 024-second digital wave records taken 
four times daily . Results may have been overcompensated 
such that significant heights .are up to 20 percent too 
high . 

3 0 5 



Table A-58. Wave climate for Pt. Mugu, California. 
Distribution of significant height versus period 
(in observations per 1,000 observations ) . 

100 OBSfAVAT IONS 8U1114ARV ,OR JAN 74 

PtRtOO SIGe HEIGHT (n) 
( S!CS) 

CU~'~e 

o•l 1•1 I•J )•4 ••• I]•• .. , hi ••• ••10 TOT •' TOT,• 
o,o • ,CJ tOOO 
t.o • 1. 9 1000 
z.o • 2.9 1000 
loO • 3,9 l 0 tOO 60 10 uo aooo 
4e0 • 4,9 lO tO 10 820 
s.o • 5,9 tO 20 lO 40 no 
•• o • &,9 tO tO 10 so 750 
1,0 • 1.9 so lO 20 tO 80 Tl1l 
e,o • 8,9 20 50 10 10 10 10 ItO ••ro 
CJ,O • 9,9 tO 10 20 530 

to,o •tO,CJ lO 20 510 
t t • 0 •1le9 490 
1i. 0 •12.9 20 410 lO tOO 490 
u. 0 • t3. 9 no 
Ill. 0 •14,9 20 80 70 10 iO 10 no no 
u.o •1',9 uo 
, •• o •lb,9 80 30 t 0 uo uo 
TOTAL. 50 uzo 300 11 0 50 30 30 tO 
CUM, TOTAL. tti OO soon 950 530 uo tZO 10 40 to tO 
COL., AVG, o,oo•tt.~o 10,48 9,)7 u.so 9,70 9,50 e." o.oo &,50 u,u 
Av[AAGE SIG, ~EIGHT a 3,47 'T 
VaRIANCE 0' BIG, HflG~T • 1 1 97 

AVERAGf WaVE PtRIOO • 10 1 041 SEC• 
n sa VaRIANCE O' WAVl PERIOD a IQt 

ITANOaRO O!VJaTION 0' ~EIO~T • te40 FT ll•'' lEt STANDARD O(VIATION 0, PERiOD J ..... IICt 

RtiUL.TS OBTAINED ,ROM 10l4•8£C0NO DIGITAL REcORDS TaKEN WITH A PR[SSUA[ (NO, 1) 

• 
WAY( GaGE LOCATED AT 1 14I IE OF PORT HU[N£11£, 

CA~~~ ARE DMITTfO, 

Results may hava been over-compenaatad auch that aianificant haiahta 
are up to 20% too hiah and vave period• tend to be too short. 

171 08S!RVATIONS 

PE!ftOr> 
(SfCS> 

o.o • ,q 
ltO • l,q 
2,o • z., 
leO • ],Q 
4,0 • 4,Q 
s.o • o;,q 
•• o • ,,, 
1o0 • 7 1 9 
e.o • a,, 
,,o • 9,9 

to,o •to,9 
lloO •lle9 
12.0 •12,Q 
n,o •\3,9 
u.o •1 11 ,9 
15.0 •15,9 
lboO •lbt9 
11t0 •11·' 
18,0 •18,9 
19,0 •19,9 
ZOeO •i!OeCJ 
zt,o • 
TOTAL 
CUM, TOTAL. 
COL., AVG, 

34 
tooo 1000 
o,oo•to,•7 

.. 
~ 

• 
~ 

a:s 
tl 

t47 

tOZ 

Ay[RAG[ SIG, HEIGHT • 3 1 23 'T 

SUMMARY ,OA F£8 71 ,~8 74 

SIG, M!IGMT (FT) 

28 
• 

t ' l 1 
ll 
tt 
l 1 
11 

1 l 

85 

J1 • 

51 

40 

, .. 

l t 

.. , 

ll 
28 

1,00 

hi TOT ,t 

• • 

llb 
u 
]Cl 

28 
14 
5& 
23 
28 

90 

i!CJCJ 

llZ 

•.so u,es 

CUM, 
TOT,• 

1000 
lOOn 
1000 
1000 
eu 
8112 
808 
180 
1lib 
b89 

·~&7 
~38 

bl8 
548 

·548 
249 
149 ,., 
" ,., 
l1 

1110111 
AVG 1 f 
o,oo 
o,oo 
o.oo 
2,75 
1,oo 
4el1 
5,!0 
1,81 
le70 
4,l5 
3, to 
o,oo 
2,69 
o,oo 
3,07 
o,oo 
:Sell 
o,oo 
o,oo 
o,oo 
), 11 
o,oo 
J,!4 

ROw 
AVG,t 
o,oo 
o,oo 
o,oo 
2,94 
),83 
4,00 
4,10 
3,&3 
4,U 
s,oo 
2,50 
o,oo 
2,50 
o,oo ,.,., 
o,oo 
z.u 
J, .. 

VARIANCE 0' SIGe M!IGMT • 1,01 'T SQ 
ITANOARO D!YIATION 0, MfiGHT • 11 00 ,T 

Ay[AAGf WAVE PERIOD • ll 1 ftCJ IEC• 
VARIANCE 0, WAVE PERinO a 13,20 SEe 80' 
STANDARD OlVIAT!ON 0, P!RIOD • 4,82 8(Ct 

306 



• U7 DIIUYATlONI 

'UlOD 
Ufl:l) 

o,o • •• .... '·' ZoO • lot 
JoO • ) 0 t 
•• o •••• 
5o0 • '5 0 t ••••••• 
'•' . '·' ••••••• ••••••• so.o ., ••• 

lloO •llot 
l2o0 •12 0 1 
u.o .u •• 
u.o ••••• "·' .,,,. , .... , ... 
l?oO •Uol 
te.o .... , 
tt,o ·••·• zo.o ., ••• 
''fo • TO AL 
CUM 1 TOTAL 
COI.o AVIIo 

01 1 l•l I•S 

• 
• 

• 
• tol 

" 
, . ,, 

1000 1000 IU 
o,oo•u.so u.s• 

IUMMaRY 'DR MA• TJ NA. Tl 

IJO, NflGNT f'TJ 

, .. 
SOl 
u 
2!1 
u 
u • 

" 
" •• 

.., 

" ,, 
" • • • • 
•• ., 
ll 

,.. , .. .. ,. 

, .. 
u 
I) 
u 

• 

• 

51 
Ill ... , 

.., 
u ,, 
• 
• 
• 

,, 
70 •• ,o 

,.. 

• 
• 

IS ,, 
loOO 

1•1 TOT •' 

. .. 
•• lll . ,. 

• • 

u 
u ,, 

" ·au 
, .. 
,. 

•• ,o •••• 

CUM 1 •ow 
TOT,• avo,• 

1000 o.oo 
1000 o.oo 
1000 o.oo 
1000 s.u 

75Z 1,!0 

ue '•" ,,, '·'' ,. ,, .. .., .... . .. '·" .,. o.oo 
171 o,oo '" .... .,. o,oo 
.,. s,u 
• •• o,oo 
101 s.n 
Jl 0,01 
,. o.oo 
,. o,oo 
Jl •• ., .... ,, .. 

&y[RA'! IJO, M!JOHT • Sol!l 'T 
YaRI&~Cf 0' BIG, H[JIIH1 • t,Jy '' SQ 
IT&~O&RO O!yJ&TIO~ 0, HEIGHT • tol7 rT 

&ytR&GE W&Y[ '£RIOO 1 t,.J lfCI 
Y&AJANCt O' W&Yf '£~100 • )1 0 11 I!C Ill 
IT&NO&RO OEYlATIO~ 0' 'f~!DO 1 I 1 •T IICI 

•riUI,TI .OaT&JN!O ,.OM IOII•I[C0NO OIG!T&L 
NAY( O&Of LOC&T[O &T J Ml It 0' ,ORT 

I CAI.MI ••r OMJTTIOo 

~fCO~OI T&KfN WITH A 'RIIIU~I (N01 .J) 
Hu£N[M[ 1 

l.ua.lu _, b ... baa o•er-<o..,..,.ated eudl U..t dpifleat beilltte 
are up to 20lt too hlab ad waft parlodt tad co k coo tbftc, 

tll OBS!RVATJONS 

P[RlOD 

SUMMARY ,nR APR 73 APR 74 · 

IJG, ~~lGHT (F"T) 
(SECS) 

o,o • ,q 
ltO • 1,9 
z.o • 2,9 
leO • } 1 9 
4o0 II 4,9 
'5o0 • 5e9 
beO • bo9 
1.0 • 1,9 
e.o • e,9 
q,o • 9,9 

so.o •t0,9 
lleO •tl,q 
sz.o •12.9 
n.o •tle9 
l4eO •14,9 
ts,o •t5,9 
heO •lbe9 
l1t0 •11,9 
le,o •t8,9 
u.o •19,9 
2o.o .,zo,q 
zt .o • 
TOhl. 
CUM, TOTAL. 
COL., AVG, 

O•l 

1000 
o,oo• 

8 

8 

lO 
1000 
a,5o 

U8 
8 
8 

8 

qo 

lfO 

'•" 

)0 
8 

15 
8 ,, 
" 

AVEAAG~ IIG, HEIGHT • 3,71 'T 
VaRIANCE 0' SlGi HEIGHT • t,•e FT IQ 
ITANOAAO D!ylAT ON 0, H[JGHT • 1e4l ,T 

8 

,, 
iJ 

8 
e 

1'5 
:so 

7.8 

30 
so 

•,oo 

TOT,• 

211 
10 

128 
ua 
u ,, 

8 

CUM, 
TOT,• 

1000 
1000 
1000 
lOOO 

789 
759 
Ul 
5011 
459 
4411 
CICI4 
C144 
11114 
)CJ8 
Jlf8 
tU 
17l 

8 
8 
8 
8 

ROW 
AYG," 
o,oo 
o,no 
o,oo 
l,CJb 
4,00 
5,:\2 
l!,l8 
q ,a:s 
4,00 
o,oo 
o,oo 
o,oo 
3, t1 
o,oo 
S,lO 
o,oo 
l,o• 
o,oo 
o,oo 
o,oo 
Z,50 
o,oo 
J,h 

AVERAGE MAY£ PERIOD • .,47 lfC• 
VaRIANCE D' WAV[ PfAlOD • 27,0t I[C so• 
STANDARD DEVIATION 0' PtRlDO • 51 ZO I[C• 

307 



lb5 081!"YA TI ONI 

'fHlOO 

IUMMARV ,OR MAV 11 MAV 1~ 

IIO, H!IOHT C,T) 
(lfCI) 

o,o • ·' 
leO • 1,q 
2,0 • 2,9 
.s.o • l,q 
q,o • u,9 
5t0 • ~.q 

beO • b,'i 
1,0 • 7,9 
e.o • 8,9 
9,0 • 9,Q 

to.o •to.q 
lleO •ll,q 
u.o •12,9 
lleO •1'\,9 
llltO •lii,CJ 
15.0 •t5,Q 
1bo0 •lbe9 
17t 0 a17o9 
18.0 •18,Q 
19,0 •tCJ,ct 
zo.o •20,9 
21,0 • 
TOTAl,. 
CUM, TOTAL. 
COL., AVO, 

O•l hi 

18 
1000 1001) 
o,oo•u,IJo 

AVfRAGE SIG, HflOHT a ] 1 111 ~T 
VA~IANCE 0' SIG, H~1GHT a 1,113 FT SQ 
STANDARD O!VtATlON OF H[IOHT a 11 20 'T 

R!IUL.iS 08TAINfD FROM lOlu•S[COND DIGITAL 
WAV! GAGE LOCATED AT l MI I! 0, PORT 

• CAL~I AR( OMITTfDe 

u 
lZ 
14 

• 

, , 

12 
112 

b,OO 

'•' 

u 
u 

l/1 
10 

T,oo 
b 

o,oo 

2lCI 
:so 

• ..e 
55 
12 
241 
• • 

,. 

AVERAGE WAVE PERIOD a 10 1 88 SEC* 

CUM, 
TOT,• 

1000 
1000 
1000 
1000 

71b 
'74'5 
b97 
b£12 
blO 
bOb 
bOO 
IJQCI 
IJ9CI 
•z1 
527 
lbT 
h7 

l& 
1& 
ae 
u 

VARtANCf OF WAVE P~Rt OO a lOelb SEC SQa 
STANDARD DEVIATION OF PfR!OO • IJeiJO I!Ca 

RECORDS TAK!N WITH A PRfiSURf (NO, J) 
MU[NE'~E, 

'\ 
Reaulta may hava been ovar-companaatad auch that airnificant heights 
are up to 2Q% too hiah and wava parioda tand to ba too abort. 

18il 08S!RVATI0NI 8UMMARV FOR JUN 73 JUN 74 

PERIOD IIG, HEIGHT (FT) 
CSECS) 

CUM, ROW 
O•l 1•2 1•3 l•U 4•5 , .. b•1 7•8 TOT,• TOT,a AVG,a 

o.o • ·' 1000 o,oo 
leO • ,,, 1000 o,oo 
2,0 • z,q 1000 o.oo 
leO • :s,q !1 1l bO 1 1 11 181 1000 l,Zl 
CiaO • 11,9 5 ~ 819 l 1 1JO 
5.0 • 5,9 IJ l1 ll 5 bO 811 3,95 
b,O • b,Q IJ ,. 1 l 33 7H Cl,b7 
TeO • 7,9 IJ 5 l1 7CO 4,o;o 
e,o • 8,9 5 IJ IJ 1b 709 1,50 
9,0 • q,q 11 l l b92 3,50 to,o •10,9 '5 5 1\ 22 b81 2,75 

1 l • 0 •lle9 ~59 o,oo u. 0 •12.9 l1 17 )8 1~3 f!Sq 2,58 
11.0 •1la9 su o,oo 
llleO •tll,ct 1 l 201 51J ,. 28b 516 a',., 15,0 •t5,CJ 231 o.oo 
lbeO •lbe9 ~ A8 1041 ]J 2JI ill 3,21 
TOTAL 71 415b Ho q) l2 1 1 11 1,10 CUJiol, TOTAL 1000 1000 921 lib? !31 4111 22 11 COL, AVGt o,oo• 9,71 li •• o t lt 32 t s.u 11,50 1,50 ),5(1 1l,IJO 

AVfRAG~ StG, ~!lO~T • ) 1 08 'T AV£1UG£ IUV€ PfRIOO • ss,n sH• Y&~IANC! 0' STO, HEl,MT • 1 1 01 FT SQ VARIANCE OF WAV£ PlRIOO • l"•'8 are to• 

~tow 
AVO,• 
o,oo 
o,oo 
o,oo 
z.~~ 
3,70 
q,n 
'5,28 
7,50 
q,zs 
3,50 
C!,50 
o,oo 
l,b8 
o,oo 
1,22 
o,oo 
1,09 
o,oo 
o,oo 
o,oo 
),U 
o,oo 
:~,n 

ITANOARO OfVIATION 0' M(IGHT • s,os ,, STANDARD ~~VtATION 0' Pf~f0D • ~ .. , UCt 

308 



I~~ OIIUUU ION I 

,, .. I nil 
Ute 'I 

0. 0 • • • 
leO • lei 
leO • 1,• s.o • ,,. 
a,o • •·• ,,o •••• 
•• o •••• 
foO • 1,1 
a,o • •·• 
t,o • '•' 

IOoO •IO,t 
11,0 •ll,t 
U,o •llel 
I JoO •I ),t 
lo,o ·••·• I'J,O .,,,. 
t&,o ..... 
11eO •I 1,'1 
u,o .u.• 
u,o ., ••• 
lo.o •lO,'I 
zt,o • 
TO Til 
CUOI, TOTAl 
COl., &YG, 

.. , , .. 
• 

,. 

lli 
uoo 1000 
o,oo•11,,, 

IUN~al' 'al JU~ '' JU~ fl 

1111 NIIONt l'fl 

.., 
• • ,, ,. 
• IS ,, 
• 

liT 

I•• 

n ,,, .,. 
u,u 

, .. 
,. 
" ,. 

•• ,,., 
us 

• 
1l5 

• •• ,,, .. 

••• 
,. 
, . 
• 

cu•, 
t0T 1 ' TOT,• 

1000 
lOon 
1000 

IJt I ooo 
Is eu 
,, 8\t ,, "' 
I) "' ,, T .. 
IS ,, 
• ho 

1)1 
I Sl 134 ,., 
10'1 '" ,,, 
ns uz ,. ,. ,, ,. ,. 

u ••• 

•o• 
•~o.• 
o,oo 
o,oo 
o, oo 
J oll 
J,')O 
s,u ,,,o 
J,H 
1,,o 
1,50 ,,,o 
o,oo ,, .. 
o,oo 
loll 
o,oo ,,,, 
o,oo 
o,oo 
o,oo 
loU 
o,oo 
~ ... 

Ay(-AGf 110, NfiGNT t let) 'T avf~act ••vr •r-aoo • 11,11 ate• 
Ya~IANCt 0' SIC, H[IGHT t 1 11 'T 10 
IT&HOl-0 OtVJ&TION 0' MtiGNT • , •• 'T 

VaAIAHCf O' WAY[ 't-100 t lloJ'J lfC It• 
ITa\OA~O OtVI&TION 0' 'f~IOO • It'll I!Ct 

~IIUI,TS OeTaiNtO ,_0" \Oll•ltCOND OIOITAl -teoaoS Ta•tN IIITM A '~IIIU-1 1-0, .JJ 
way( OaOf I.OCATtO AT J HI 8[ 0, '0~T Hy[Nf"[ 1 

I Cli.NS &~[ OHITTfOo 

la..alu •r Uft heo rnr-c....,entetecl ~uch tbtt dpiUtaat btiahta 
au ., to 201 too IUp eocl wan pu1odt teu co h toa tllort. 

IU OllfUUIONI 

'11100 
cucu 

o.o • •• 
leO • le'l 
loO • le'l 
s.o • , •• 
•• o •••• 
s.o • 5 •• 
•• o •••• 
Y.o • '·' leO • lei 
•• o •••• 

IOoO •lOot 
lt.o •II·' 
lloO •II•' 
ISoO •IJ,t 
IOoO •IQ,t 
15eO •15•' 
••• o ..... 
11.0 ·"·' te.o •U.t 
u.o ., ••• 
lOoO •lOot 
ll•O • 
fOUL 
CU", 'OUI. 
co~.. ave. 

• 

• lOOO 1000 
o,oo•u.so 

IUH•a•Y ~01 AUO TJ AUG 71 

IJO, MflGMT t'T) 

,., 
Jl 

• 
• ,, ,. .. 

"' •• 

•o' ••• ll,U 

, .. 
.. 
• Jl 
• • 
" ,, 

Ill 

• • 
a• 

110 
5U 

\ao50 

,, 
• ,. 
ll 

• ,, 
, . 

309 

, .. 
" • 

•·' 

•• 
• 

" n 
• • .n 

C""• •c• 
TOTo• 'Ot,e •••·• 

aooo o.:: 
1000 o.r: 
lOOO O.t: 

an 1000 a,:. 
12 &Ol •,r: 
'' HO S,•t lS 721 •• ,~ 

• ?o• '·'~ • • .. '·~= l5 .. , ,,,: 
Jf U7 lotf 

tso o.:; 
au uo ,,,s 

••• o.:: 
Jll ... '·'' au o.r: 
u• au s.u 

a• o,a 
a• o.r: 
'' o.r: a• a• s.s: 

o,t: 
s.n 



U OBSERVAT10NI 

'fRlOO 
CSECI) 

o,o • ,9 
leO • 1e9 
leO • 2 1 9 
leO • J,t 
li,O • 11,9 
5,0 • 5,9 
6,0 • 6,9 
1.0 • 1 •• 
s,o • e,9 
•• o • 9,. 

to.o •10,9 
ss.o .,,,, 
u.o •12·' u.o •tl.t 
14,0 •14ot 
u,o •15,9 
16,0 •16,9 
TOTAL. 
CUIII, TOTAL. 
COL, AVG, 

O•l tel 

1000 1000 
o,oo• o,oo 

u 

11" 

1110 
uo1 

tooo 
1),81 

AVERAGE SIG, MflG~T • 1,38 'T 

SUMMARY FOR Sf, TS 

SJI, 1 M!!:lGHT "T) 

ll 

u 
TO 

se 
58 

14,10 

CUM, 
TOT,• TOT,• 

1000 
1000 
1000 

l09 1000 
tz ,., 

n• 
iJ ,, ,. 
'SI TU 

us 
S5 1Zl 

e.e• 
ss e.e• 

651 
256 651 

sn 
!95 JU 

ROW 
AVG,a 
o,oo 
o,oo 
o,oo 
11 1 U 
s,5o 
o,oo 
,,oo 
o,oo 
leU 
o,oo 
s.u 
o,oo 
z,es 
o,oo 
z,a. 
o,oo 
s,n 
s,u 

VARlANCf OF SIG, ~flGMT • ,T5 FT SQ 
STA~OAAO O!VIATIO~ OF HEIGHT • 1 87 FT 

AVfRAC! ~AVE PfRlOD a ll,tl SEC• 
VjRJAN'f OF wAVE 'EAIOO • l8el2 SEC SQ• 
STA~OAPO OEVJATJO~ OF P£AIOO • 5,)2 S!Ce 

AfSUL.TS OBTAJNEO FA0 111 l02u•SrcO~o OIGJTAL R~tORDS TAKEN WIT~ A PAtSSUA[ (NO, J) 
WAV( GAGE LOCATED AT l 1111 Sf OF PORT ~Uf~E~E, 

a CALMS ARf OM1TTE0 1 

Results may have been over-compensated such that significant heights 
are up to 20% too high and wave periods tend to be too short. 

155 OBURVATIO"'I 

PERIOD 
CI!'C8) 

o.o • ,9 
t.o • t,9 
z.o • z,q 
leO • 1 1 9 
u,o ..... 
5,0 • 5,9 
e..o • e.,q 
1,0 • 7,9 
e,o • 8,9 
9,0 • 9,9 

to,o •to.• 
tt,o •tt.• 
tz,o •tl,t 
u.o •1l,9 
lCieO •llle9 
15,0 •15,9 
16oO •lf>e9 
1To0 •17,9 
u,o •111·' 
S., 0 • It ,t 
IOeO •lO,t 
11,0 • 
TOTAL. 
cu..-, TOTAL 
COL, AVG, 

• 

39 
1000 1000 
o,oo•u,6, 

.. , 
sos 

5l 

tOl 

tU 

,. 

AVfRAGr IJO, MflG~T • J,l~ 'T 

IUM~ARY ,OR OCT 71 OCT Til 

UG, H!JGjotT en) 

• 
841 

llll 

,. 
lJ • 

• 
17 

t55 
9,50 

T.e 

• o,oo 

u• • u 
• n 

tUM, 
TOT,• 

1000 
1000 
1000 
1000 
ht 
1SS 
Ul 
•n 
U1 .,., 
U1 
ft52 
&5Z 
•;q~ 

51fll 
:ue 
JU 
u 
u 
u 
11 

ROw 
AVG,• 
o,oo 
o,oo 
o,oo 
1,28 
,,50 ,,.o 
,,u 
o.oo 
o,oo 
o,oo 
l,15 
o,oo 
lef>l 
o.oo 
1,oo 
o,oo 
lel5 
o,oo 
o,oo 
o,oo 
1eiJO 
o,oo 
s,u 

YARIANCf 0' IIO, MIIGMT • leOO '' IQ 
ITAND~qD O!VIATION 0' HtiGHT • leOO ,, 

~VlRA~t WAVl PtAJOO • 11,61 Itt• 
VARJ&NCf 0, WAVt 'tRJOO a 31el0 llC IQI 
ITA~OARO nlVlATIO~ 0' 'tAtOO a ,,6T l[t• 

310 



itO' 0811-YATIO~I 

,,.,00 
UfC8l 

o,o • •• 
lo0•1,1 
loO • 2,1 
loO • ) 0 1 
loO • a,t 
s.o • s.• 
••o • o,t 
ToO • Tol 
e,o • e,• 
•• o •••• 

lo.o •to.• 
lloO •11 0 1 
u.o •ll·• 
n,o •ll·• 
IOoO •1¥,9 
l5o0 •l'!iol 
u.o ·"·' 
u,o •I'·' 
u.o •18·' 
u.o ·"·' lOtO •lOol 
II .o • 
TOTAL 
CU"• TOTAL 
COL, AVG, 

••• 

aeoo 
o,oo• 

• •• 

I 

' 

10 
IOOO 
e,oo 

.., 
"' 1'1 

10 
10 

' ,. 
.. 

llf 

,. 

Ayfa&Gf 110, ll(JGIIT • S,SO 'T 

IUIIII.IIY ,OA ~OY TJ ~OV fl 

IJQ, llliiMT CPT) 

n 
lll ,, 
10 •• 
" 
' 
' •• 
" 

••• 

20 
10 ,. 
10 

10 

' ,. 
10 

10 ,,, 
liO 

a o,oe 

tO 

' 10 

to 

' 

,. ,. .... 

.., 

' 

' lO 
•.so 

fel TOT ,• 

,,. 
•• n 

10 ,. 

l!l 
IS 

,, 
•• ,, ,. 

It I 

Ul 

•·•' ao,u 

cu•, 
Tot,• 

lOOO 
lOOO 
aooo 
lOOO 

'" ?ll 
11'50 
•oo 
'571 
'122 
'Jll 
'Of 
'501 
••• ... 
liO 
tao 
Ill , . 
10 
10 

lOw 

-~'·' o,oo 
o,oo 
o,oo 
3 ,,, 
),), 
l,•u 
o,llo 
J,n 
lolO 
o,oo 
it,n 
o,oo ,,., 
o,oo 
loll 
o,oo 
) 1 1T 
o,oo .... 
o,oo 
•·ot ..oo s,n 

Y&III&~Cf 0' IIG, M[JGMT • loOI '' 10 
ITa~oa•o OIVI&TIO~ 0' IIIIGMT • loiiO '' 

avruGt WAVI 'UIOO • 10,1) tiCI 
V&IJ&~Ct O' •avt PIIIJOO e fl 1tt IIC Ill 
lfa~oa•o DIVI&TIOH 0' 'r•roo I lell IICt 

•ttU~TI OITat~fO 'liON IOII•If(OHO OIOITAL 
I&VC lalt LOC&TtO &T I ~I It o, POIIT • c•~~• ••r o•JTTro, 

laevlte •1 lla'N heo over ... ,..a .. tt<l IIICII that dpttiuet lletahte 
are "' to 201 too bill> eocl ""' pntod• co~ to II• too abort. 

II OIUIV&"~"· IUI'II&IIY ,,. ore 11 

•tAtOO 1101 IIUGI<T C"l 
CUCtl 

••• ••• .. , , .. .. , , .. .. , , .. ••• te&O IO•ll TOT,• 
o,o • •• loO • ,, . 
loO • '·' s.o • '·' ll ,. II u " ••• ...... , ... "•' ,, u II 

••• • ••• u u II ,. 
1o0 . '·' II II II ,. .0 

••• • ••• ,. " u •• ••• •••• II u 
to.o •to.• ,. II •• " .. .,,,. u.o •I loCI u II ,. •• lloO •l],t 
10,0 •I•·• ,. •• u ., ,. II .,. 
l5o0 •I Sol 
u.o ., ... ,., IOf 11 ,, " "' 11.0 .,,,, .... •lllo I 
lloO ••••• lo,o ·•o·• u 21 ,. 
•••• • TOUL •• , .. sao u• •• u • 

" II u 
Cu•, TOUL 1000 lOOO ,., .. , ,, ,., ,, ,. u ,. II 
Col.. nc, o.oo•ll•il" u •• s , .... "·'' '·" •••• OoOO I•·•· .. ., . I•·" ''·'' 
IYIIAII 1100 ~IIO"T • ),IS '' av1•acr •avr ,,•1oo • IJ,o• arc• ao• WaiJa~CI O' IIOo "IIGIIT • l,lO ,, 10 va•ra•cr o' •avr ''•roo • Jo.a• ere 
IT&•OaiD OIVJaTlO~ 0' llfiGI<T • lo'lll ' ' 

ITAHO&IO OIYlaliD~ 0, '!ltOD • lolt S£C• 

• 

311 

CU"• 
TOT,• 

aooo 
aooo 
1000 
lOOO •a• ,,, ,.., 
••• Ito ,., 
?SO ,.. 
U• . .., . ., ,., ,., ,. ,. ,. ,. 

II Ow 
ave,• 
o,oo 
o,oo 
o,oo 
z.H 
o,oo 
.,.,oo .... ,,,. 
s,n 
lo'JO 
s,oo 
o,oo 
il 1 10 
o,oo 
loll 
o,oo 
s.u 
o.oo .... .... ,,,, 
•••• . ... 



11~0 OBsERVATIONS 

PEFIIOO 
(SEC I) 

o. 0 • •• 
leO • le41 
2.o • z., 
loO • ),41 
g,o • 41,9 
5e0 • 5.CJ 
boO • be9 
ToO • 1,9 
a.o • a.• 
9.0 • 9,41 

to.o •t0.41 
11.0 •t1,41 
12.o •1Z.9 
lleO •U,9 
141e0 •141,9 
1s.o •15,9 
h.o •111,41 
u.o •11·' 
u.o •18·' 
19.0 •19,9 
20o0 •!Oo9 
21e0 + 
TOTAL 
CUI1, TOTAl. 
COL, AVG, 

' 1 

1 

8 

1 1 

1 

28 
10 00 1000 
o,oo•1o.a41 

e1 
l 

' 41 
41 

11 
41 

10 

11 

tlZ 

' 
J)§ 

551 
11ob3 

AVERAGE SIG, HEIGMT • 3,}! ,T 
VaRIA NCE OF SIGo HEIGHT • t.ZS FT SQ 

41•5 

n 
5 

21 
ll 

41 

• 1 
1 

' 
l1 

J1 

l 

1411 
l18 

10.141 

STANO&RD DEVIA~ION OF HEIG~T c 1e1Z FT 

21 months Feb 73 Through Dec 74 

10 
2 

' e 
l 
l 
1 

5 

41 

' 5 
:s 
1 
1 

1 

z 

I 

1 
5 
1 
t 
t 

1 

,_ . , 

t 

t 

l 
1 

1 

19] 
241 
oo 
41] 

241 
)0 
10 
18 

85 

210 

1 2241 

1 
t 

1o.so 

AVERAGE WaVE PERI OO • 11,01 SEC* 
V&R!ANCE OF WAVE PERI OD a 17.85 SEC SQa 
STANDARD OEVIATlON OF PERIOD • 5el8 SECa 

RESULTS OBT&INED FROM 102U•SEC0NO ~ IGIT& L RECOROS TA~tN WITH A PRESSURE (NO, J) 
WAVE GaGE LOCATED AT l Ml SE OF PORT HuENEME, 

• CALMS AR! OMITTED, 

CUM, 
TOT,• 

1000 
1000 
1000 
1000 
807 
7841 
7iJ 
uo 
b5b •z• •u 
598 
598 
su 
51} 
zn 
Ul 

19 
1CJ 
1' 
19 

ROW 
&vr;,• 
o.oo 
o.oo 
o.oo 
s.so 
),11 
41. JS 

'· tl 41,U 
:s, n 
s.u 
z.41z 
o,oo 
z.n 
o.oo 
lo10 
o,oo 
s.n 
o.oo 
o.oo 
o.oo 
lel41 
o.oo 
s.u 

NOTE: Res ults may have been over compensated such that s i gnificant 
height s are up to 20 percent too high and wave periods tend 
t o be too short. 
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_ Table A-59. CERC wave gage history for Pt. Mugu, California (Gage No.4). - - --

CERC Form 174-74 
18 Har 71, 

COORD-INATES: 34°07' N., 119°09' W. LOCATION: Three miles southeast of Port Hueneme, Pt. Mugu, California 

- - (Gage No.4) 

!3eginning End of Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward Length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) ( ft t~SL) end of pier (feet) 

Pressure 27 Mar. 1970 Still operative as of 1 Jan. 1975 - -11 to +19 31 1 ,300 feet from -
(mounted 29 shore 
ft below MSL 

. 

. 



Tab l e A-60 . Number of ana l yzed r ecords from Pt . Mugu , Ca l ifornia 
(Gage No . 4) . 1 

~ JAN FEB MAR APR MAY JUN JUL AUG SEP ecr NBV DEC TBT 
R 

1973 37 62 92 91 67 86 86 78 107 53 769 

1974 l 0 l t 00 94 70 99 96 82 78 49 55 99 92 1015 

1 From 1, 024-second records taken four times daily. Results from records 
taken before January 1973 have not been compensated for hydrodynamic 
attenuation due to submergence of the gage . Results taken during 
January 1973 to December 1974 may have been overcompensated such 
that significant heights are up to 20 r.ercent too high and wave 
periods tend to be too short. 
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heights are up to 20 percent too high . 
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NOTE: 
+ = computed from 1,024-second digital wave records taken four 

times daily; results may have been overcompensated such 
that significant heights are up to 20 percent too high. 

Figure A-95. Annual cumulative significant height distributions 
from Pt. Mugu, California (Gage No . 4). 
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Tab l e A-61. Wave climate for Pt . Mugu , California . 
Distri bution of significant height versus period 
(in observations per 1 ,000 observations) . 
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157~ OBsERVATIONI SUM!o!ARY FOR 18 MONTHS APR 73 THROUGH DEC 74 
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RESULTS OeT,tNEO FROM t0241•SEC0NO DIGITAL RfeOPOS ThEN ~ITH A PAESSURf (NO, II) 
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NOTE: Results may have been overcompensated such that significant 
heights are up to 20 percent too high and wave periods tend 
to be too short. 
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Table A-62. CERC wave gage history for Venice Fishing Pier, Venice, California. 

CJ.::':t: Form L 74-74 
l 8 :·tar ]I, 

COORDlNATES: 33°59' N., 118°28' W. LOCATION: Venice Fishing Pier, Venice, California 
• 

Beginning End of Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward Length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) ( ft r~SL} end of (Jier (feet) 
. 

Step-resistance staff 12Jan. 1966 23 Apr. 1968 Power turned off. 25 -11 to +14 20 1,200 

11 Oct. 1968 2 Apr. 1969 Switched completely to 
telemetering recorder at 
Los Angeles District Office. 



Table A-63. 

·~ JAN fEB MAR 
R 

1966 119 135 143 

Number of analyzed ~en and ink records from 
Venice, California. 

APR MAY JUN JUL AUG SEP 6CT N6V DEC 

175 88 164 176 184 176 · 38 180 171 

T6T 

1749 

1From 7-minute records taken s1x times daily and analyzed by the 
CERC method. 
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Figure A-98 . Maxima , means , and standard deviations of significant height from Venice, 
California . Determined from 7-minute pen and ink records taken six times 
daily . Wave heights may be low due to old gage design and maintenance 
difficult i es . 
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Figure A-99. Means and standard deviations of wave periods for Venice, California; 
determined from 7-minute pen and ink records taken six times daily. 
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Figure A- 100 . Annual cumulative significant height distribution 
from Venice, California . Determined from 7-minute 
pen and ink records taken six times daily. Wave 
heights may be low due to old gage design and 
maintenance difficulties. 
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Figure A-101. Annual significant period distributions from Venice, California; determined from 
7-minute pen and ink records taken six times daily. 
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Table A-64. \Vave climate for Venice, Californi a. 
Distribution of significant height versus period 
(in observations per 1,000 observations). 
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VARIANCE 0, WAVf PfA%00 • 11 1 )4 I[C SQ• 
STA~DAAD OtVlATlON 0, P[RIOO • J,S'f IEC• 
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1411 08S[RVATIONI 

PERIOD 
(SfCS) 

,o • 1,41 
2,n • 2,11 
2,5 • z,• 
l,O • :\ 1 11 
3,~ • '·' 11,0 • ll,q 
'l,O • 5,41 
b,O • b,~ 
1,0 • 1,q 
s,o .. e,• 
CJ,o • '•' 

10,0 •1n,q 
!leO •ll,q 
12,0 •12,41 
11,0 •ll,q 
111,0 •111,41 
1'1,0 oo15,41 
1b,O •16 1 41 
TOTAL 
CUM, TOTAL 
COL., AVG, 

'1 
I u 
IJ2 

21 28 
1 5b 

21 35 
., 35 

28 fl3 
\il 5b 
1 TO 

lll 10!1 
21 5b 

., 
Ull 5flb 

1000 .,.,, 
10e798S0,52 

' 141 

., 
7 

]'5 
To 
U2 

S6l 
210 

12,1'5 

AVERAG~ SIG, ~EtG~T • 1 1 52 ~T 
VARIANCE 0~ SIG, ~llGMT a e55 
STANDARD OfVtATION OF MElGHT a 

1 
1 

' 

21 
28 

•• so 

., 

TOT,• 

8 
2] 
b8 
t>1 
q1 
b8 
IJ'5 
418 
Tb 

121 
lOS 
12Q 

8 

10,11 

CUM, 
TOT,• 

1000 
1000 
1000 
loon 
1ooo 
q~z 

4110 
4102 
8111 
'150 
682 
Ub 
5)8 
41112 
lilt 
lSb 

8 
8 

ItO Ill 
AV(I 1 t 

,oo 
,oo 
,oo 
,oo 

1. 50 
1,81 
1 1 QII 

l, 37 
1,(i2 
1,28 
1,n 
1 • l q 
1,10 
1,1s 
1,80 
lefl8 
,oo 
,,o ,,,z 

AVERAGE WAV( PERIOD a 10,71 SEC• 
VARIANCE 0, WAVE PERIOD a CJ,.4 llC SO• 
STANDARD DEVIATION 0' P!ltlOO a J,10 lEt• 

A(IULT8 OBTAINED 'ROM Te14lNUTt PfN AND INK ~ECOROS TAKEN WJTM A STPP R!lliTANtr 
WAVE GAGE LOCAT!O AT VtNIC! ~18MlNG PIER 

• CALMS ARE OMITTED, 

175 Oelf:ltVATIONI SUMMARY ,OR APR bb 

PtRJOD HEIGHT cnl 
CSECS) 

CU"'• RO• 
0•1 1•2 l•l J•ll TOT,• TOT,• AV(;,t 

,o • '·' 1000 ,oo 
2,0 • 2,11 1000 ,oo 
z,c; " ?.~ 1000 ,oo 
) 1 0 " l,ll 1000 ,oo 
3,5 .. 3,41 2~ ifl 1000 l • 'l 0 
11,0 .. ll,fl 1 ., 1 1 H CJ11 t,•o 
5,0 .. 5,~ 34 311 ~~~ fl(j] 2,00 
fi,O • b,~ b 2~ ., 110 8h 1.~o 
1,0 • 1.~ b 311 lib 8b 8311 '·"" 8,0 • e.~ 11 11 711' '·50 
•,o • "·' lll b 110 7ll 1,bll 

10,0 •10,fl lll I 1 lib .... 1.1~ 

11 • 0 •I I , q 17 l1 .,,, 1,50 
12,0 •t2,fl b f>l 23 'I e,zq '·"' 1}, 0 •13,CJ ., 1 Ill I 1 131 'll1 1,'541 
llleO •111,, 2CJ 1"' to• b HI IIOb 1,18 
15,0 •1!1,41 1 I b 17 Til t,ll) 
t•,o •111,., 3U I 1 b 57 !11 2,00 
TOTAl. 51 b51 280 11 1,n 
CUM, TOTAL I 0 0 0 quq z•t 1 1 
COl., AVO, 1z,5o•tt.~tu 11 ,lb 1'!1,50 u ,115 

AVERAGE SIG, HftOMT a 1e1S 'T AV!RAGl WAY! PERIOD a u,•., SEC• 
SQe n so VARIANt! 0' WAVE PERIOD a tJ, •o I£C VAitiANCt o, SIG, H£IOMT • ell STANDARD DEVIATION 0, PERIOD a ,,., nc• ITANOARO DEVIATION 0, H!IOMT 8 • 'lb f'T 

Wave heights may be low due to old gage design and maintenance difficulties. 
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Insufficient data for May. 
U'l OBS!RVATIONI 

PE.RIOO 
(8ECS) 

,o .. I,CJ 
2, 0 " z.u 
2,5 .. z,q 
1 1 0 " l 1 U 
l,'l • l,CJ 
11,0 • u,q 
'3,0 • '·' b,O • b,q 
'7,0 • T,CJ 
8,o " "·' ,,o • '•' 

10,0 •10,CJ 

t1.o ""•' 12,0 •12,CJ 
11. 0 •tl,, 
1u,o •tu,q 
1'5,0 •1'5,CJ 
1be0 •tb,q 
TOTAL 
CUM, TOTAL 
COL 1 AVG 1 

b 
b 2U 
b ~5 

12 71 
}O b '7 
18 10 

JT 
b I 2 

1l 211 
, 1 e 
b '6 

18 25b 

12 8'5 
1lU '787 

1000 8bb 
1o.oCJ•1t,'5b 

12 
1'7 

AV!RAGE StG, MEtOMT • 1 1 '1~ 'T 
VARIANCE o, SIG, HtlOMT • 1 lt 
ITANOARO orviATION 0, MfiGMT • 

CUM, 
TOTe* TOT,• 

to no 
100 0 
10 00 
100 0 

• 100 0 
lO qqu 
b1 Qbj 
8~ qoz 
CJ8 &tT 
"' 720 
l1 b11 
u uu 
l1 Ub 
2'1 ~" 

11• s~~ 
ua "n 

tU 
t2& ue 

11 • ,, 

MOW 

'""·· ,o o 
,oo 
,oo 
,oo 

1 • '3 0 
1,30 
1,110 
1,lb 
1,1, 
1ell 
1,50 

'· t1 1tl7 
&,2'!1 
1,1!1'5 ,,,, 

,oo 
t.u 
a,n 

AV[~AGE WAVE P!AIOD • 11,•5 StC• 
n sQ 
.u n 

• 

VARIANCE 0, WAY! PERIOD • 14 1 82 1ft ID• 
STANDARD DlVlATION 0' 'lRlOD • J,IS lfCI 

IU O'ti[RV&TIONI SUMMUY ,OR JUl. •• 
PER tOO 1'4El,lo4T ('T) 
CUC8) 

0•1 l•l 
CIJJ~~, 

TOTe* TOT,• ,o .. '·' 51 1000 
l,O • 2,u 1000 
2,5 .. z,, ao no 
l,O • '·" b , 1000 
1,-; " l,CJ b t 1 18 ''" 11,0 " II,CJ b lll liZ ,,, 
'5,0 • '·' b2 28 qe, Qlll 
b,O • ,,, 110 40 811 811:1 
'7,0 • T,CJ }II l8 bb 75a 
8,0 • e,, t 7 18 b&CJ 
CJ,O • '·' l] 1 t u Ut 

10 ,0 •10,Q b 21 10 •l'!l 
1 1 1 0 •11,CJ , 

b b0'5 
12,0 •12,CJ 1 I 1 I 211 ~qq 

13. 0 •1l·' 115 '1'5 ,, 87!1 
1 jj I 0 •14,CJ 8!i l"O J5J "" ts,o •l'l,q b lll "' lh 
1b,O •1f1 1 q f) '" u "' TOTAL 40CJ S'1 
CUM 1 TOTAL 1000 !tCJ1 
COL, avo, sn,o1•1l,H 11,111 

AVERAGE Sir,, HEIGHT • t,Oq ,T 
VARiaNCE o, SIG, M!IGMT • tl'l 'T IQ 
STANDARD O[VIATION 0, HEIGHT • 1 Gq ,T 

ROllo 
AVG,e 

,oo 
,oo 
,oo 
,'!10 

1 • 17 
1elb 

,81 
a,oo 

,CJ!I 
.~o 
,8) 

&,10 
,50 

1,oo 
1,oo 
,,25 ,,,. ,,.., 
a.n 

AVERAGE WAY! P!RIOD • 11,'17 S[Ce 
VARIANCE 0, WAVf P[RIOO • lb,8l I!C IQ• 
STANDARD OfVl&TION 0' 'EAJOD • 1 1 l0 liCe 

R(IULTS OBTaiNED 'ROM T•~JNUTE PfN AND INK RECOROI T&KtN WJTM A ITf' R!lliTANCf 
WAVE GAGE LOCATlO AT VENICE fiSHING 'J[R 

* CALMS ARf OMITTED, 

Weve he.ights uy be low due to old gage deeign and u~ntenance difficultiee. 
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184 088!RVATION8 SUMMARY II'OR AUG u 
PERJOO HEIGHT (FT) 
(8fCS) 

0•1 
cu~o~, ItO If 

l•l TOT,• TOT,• AV!I 1 e .o • 1. q 201 1000 ,oo 2,0 • 2,41 1000 ,oo z.s • 2,9 1000 ,oo 1,0 • 1,4 lb 20 1000 .~o 
1,5 " 3,9 lb 20 980 ,so 4,0 " 4,CJ 1 1 n 411 95CJ '·" s.o .. S,CJ lb l l 34 ~18 .•o b,O • "·" lb 5 Z7 884 ,15 
7,0 " 7,9 5 5 141 857 ,,oo e,o • 8,CJ 5 ' 84141 ,so 
CJ,O • q,q 837 ,oo 

10,0 •10,CJ lb 20 637 ,so 
11.0 .. 11. q H 411 61b .~o 
12,0 •12,CJ 54 I I 82 7h ,b1 
ll,O •ll.~ 1& 1 1 102 &94 ,bl 
14,0 •t4,q 1CJO I 0 3 lb7 592 ,8'!1 
15,0 •15,CJ '!I 1 Ull .so 
1&,0 •1b,CJ &0 114 lU l1& let& 
TOTAL. 111 283 ,1& 
CUM, TOTAL. 1000 281 
COL., A'vG, 1z,so•1l,7" 1l,CJ• 

AVERAGE SIG, HEIGHT • ,78 ,T &V[RAG[ WAV£ P!RIOD • tl,CJ& SEC• 
VARIANCE OF 8IG, MllQMT • ,20 ~T SQ VARIANCE 0' WAVE PERIOD • 11,05 I[C n• 
ITANOARO DfVIATION 0' HEIGHT • ,45 PT STANDARD D!VIATION OF PtRIOO • s,n nee 

17& O&SERVATIONI SU~I'URY ,OR SEP btl 

PfRIOO HEIGHT HT) 
CSECS) 

cu~. Row 
0•1 1•2 TOT,• TOT,• AVG 1 e 

,o • 1. q lll 1000 ,oo 
2,0 " 2,4 1000 ,oo 
2,5 " 2,CJ 1000 ,oo 
3,0 • 3 1 U 11 & 22 1000 ,6l • 3,5 • J. q b b 15 CJ18 1,00 
4,0 • 4,CJ J4 '14 9&3 . ,so 
.,,o • 5,9 108 141 q1q .so 
&,0 • &,CJ 12., 40 lU 778 ,74 
1,0 • 7,CJ 51 CJ7 &93 5&3 &,&5 
e,o " &,CJ b b 15 310 1,00 
CJ,o • q,q liJfl ,oo 

10,0 •IO,q )5b ,oo 
11, n •11. q 11 15 JSb ,'lO 
12,0 •tl,q b 7 )41 ,'!tO 
11,0 •tl,CJ 1 ., b JO 333 ,75 

"'· 0 
•14,CJ l l 4 17 PO )041 ,Ill 

15,0 •15,9 1 1 15 lH ,50 
1~.o •lb,CJ 45 uo lll llCJ ·"' t7,o •t7,CJ 7 ,oo 
18,0 •18,, b 1 1 1,50 
TOTAL. 718 2?2 ,u 
cu~. TOTAL. 1000 lU 
COl.., AVG, q,21' .,,) •,ao 

AV!RAGE WAVE PERIOD • ~.40 SEC• AVfRAGl SIG, HEIGHT a ,7l FT 
VARIA~C! OF SIC, HliGHT • ,17 ,T SQ 
STANDARD DfVlATJON 0~ M!JGHT • ,42 ,T 

VARIANCf D' WAY[ PtRtOD • 1&,87 8fC SO• 
STANDARD DEVIATION 0' P[.lOO • 4,JU S!Ct 

RliUL.TS OBTAINED '~OM 7•Ml~UTf PEN AND tNK RECORDS TAKEN WITH A 3T!' RfSliTANC! 
WAVE GAGf L,OCATCO AT YfNIC[ ~lSHlNG 'tER 

• CAL.~S AR( OMITT£0 1 

Wave heights may be lov due to old gage design and maintenance difficulties. 
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Ins ufficient data f or October. 
180 0BifRVATIONI SUMMARY I'OR NOV •• 

P~RIOO t-!l!GHT (I'T) 
(SfCS) 

CUM, I'C'• 
0•1 1•l tor,• TOT,• AVG 1 • 

,o • 1.~ 4100 1000 ,oo 
2,0 • 2,41 1000 ,oo 
2,5 • 2.~ 1000 ,oo 
1,0 .. 1,41 11 3'7 1000 ,15 
1,5 • l.~ 17 28 ~,.J ,r,o 
41,0 • "·" ll Sfl 'll5 ,r,o 
s,o • 5,~ 61 102 eeo ,so 
6,0 .. "·" 1~41 11 )52 ne ,se 
1,0 .. . ,,, 112 28 lll Ub ,b£1 
e,o " e,q ll 11 81 IJ] ,n 
IJ,O • q,q b ' • ,1)0 

TOTAL ~33 b1 ·" CU1'1 1 TOTAL tOOO ,., 
COL., AVO, ,,r,s• 7,15 f>.U 

AVfRAGE WAVE P[RtOO • 6,62 SEC• AVfAAG~ SIG, HEIGHT • 1 57 FT 
VARIANCE Of SIG, HliGHT • eOb 'T SQ VARIANCE OF WAVf PfRIOO • 1,66 lfC SQt 
STANDARD O~VIATtON OF HflGHT • 1 25 FT STANDARD DEVIATION 01' PERIOD • 1,2. SEC• 

RESULTS OBTAINED 'ROM 7•HJNuTE P~N AND INK RlCOROI TAKtN W!TH A ST[P R!SIITANCE 
WAVE GA'! LOCATED AT YENlC[ I'ISHlNG PIER * CALMS AR! OMITTED, 

111 OBSERYA TIONI 

P~RIOO 
(SECS) 

,o " 1.~ 
2,0 • 2,1.1 
z.s • 2,1J 
s,o • l,£1 
l,'S • },q 
IJ,O • .,,, 
s,o • 5,~ 
6,0 .. b,'l 
7,0 • '·" e,o . ~.· 
IJ,O • '·' TOTAL. 

CUM, TOTAL 
COL, AVG, 

0•1 
llb 

1.1 1 
'51 
'56 
~1.1 

lbl.l 
123 

12 
b 

865 
1000 
5,'lt• 

AVERAGE. SIG, HEIC114T • 

1•2 Z•l 

18 
1 8 
l~ 
12 
12 
2l 
ll 

12~ b 
1l5 6 

5,111 J,25 

,fiCI I'T 

IUMMAAY I'OR DEC 66 

HlJOHT (f"T) 

CUM 1 ROw 
TOT,• TOT,• AVG,• 

1000 ,01) 
lOOO ,oo 
1000 ,oo 

~~~ 1000 ,,5 
101 ~06 e75 
131 803 ,ee 
151.1 U7 .u 
25. !ttl ,57 
211.1 ,.,, ,,, 

]II Ill 1,00 
q q ,50 

··" 5."' 
AV[AAGf WAVE PERIOD • 5,1CJ SEC• 

VARIANCE 01' SIG, HllGHT • 1 1] I'T SQ 
tTANOAAD D!VtATtON 01' HfJGMT • 

VARIANCE 01' WAVE P(RtOO a Z,liO SfC 
,16 I'T ITANDAAO DEVIATION 01' P[RIOO • 1,55 

Wave heights may be low due to old gage design and maintenance difficulti~a. 
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toll OBS!RYATIONS 

P!RJOD 
CS!CS) 

IUM!o!ARY ,OR 10 HONT!fS JAN 66 THROUGH DEC 66 

H~ lGHT (,) 

,o • 1,9 
l,O • 2,11 
2,5 • "2,9 
J,o " 1,11 
],5 • 1,9 
11,0 • 11,9 
'i,O " 15,9 
o,o • o,9 
1,0 • 1,9 
e,o • 8,9 
9,0 • 9,9 

tO,O •t0,9 
11.0 •11,9 
12.0 •12,9 
1J,o •11,9 
111,0 •111,9 
ss.o •15,9 
u.o •16,9 
11,0 •11,9 
t&,o •18,9 
TOTAl 
CUM, TOTAl. 
COL, AYG, 

I 0 4 
ll 10 
1b 17 
]8 25 
bl ~1 
lib 117 
li 1' 

b 17 
b 1 b 
8 1 ~ 

10 l8 
17 118 
50 t07 
z 5 

U II 1 

1 
411CJ 426 

1000 551 
e,97•1t,t6 

I 

l 
!I 
J 

to 
II 
II 
1 
2 

10 
111 
11 

1 
b 

AVlRAGl SJG, H~JGHT • 1,21 FT 

)•4 

I 
1 
1 
2 
1 
] 

1 
l 
1 
l 

l 

l1 
2o 

11,06 

VAAlANCl OF SlG, HEIGHT a 1 bl 'T 8Q 
STANOA~D D£V1AT10N Of H!lGHT • ,eo 'T 

1 
1 
1 
1 
l 
1 
l 
1 

l 
I 

I 

l 
l 

12,50 

CUM, 
TOT,• TOT,• 

1000 
1000 
1000 

\fl 1000 
211 9811 
"1 qr;q 
.,, 918 

112 8110 
I i'l 7l1 
Ill 110!1 
Jl 5bJ 
sa 511 
11 n1 
flO IUtO 
qo, 4100 
ill :S05 

• 82 
12 n 

1 
1 I 

RO• 
AIIG,. 

,oo 
.oo 
,oo 
,ft; 
,CJ1 

I .t 0 
leOII 
,qo 

1, I 9 
1,11) 
1,59 1.,. 
1,U 
l • 7 1 
1.~2 
I,Cib 
1,27 
t.J. 

,oo 
1,50 
lei I 

AVERAGE WAVE PERIOD a 10,415 SEC• 
VARlA~Ct 0' "'AV£ PtRtOD a tbelO IEC lOt 
STANOAHO OfVlATlO~ 0' P[RJOO • e,OI llCt 

RliUI.TS OBTAtN!D ,ROM 7•M1NUTE PEN AND l~K RECOROI TAKlN "'JTH A IT[, R!SliTANC[ 
WAVE GAG£ LOCATED AT VE~tCE FISHING PitA 

• CALMS ARE OMtTT~D, 

WaYe heighta may be low due to old gage design and aaiotenaoce difficultie•· 
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Table A-65. CERC wave gage history for Huntington Beach Fishing Pier, Huntington Beach, California. 

Cf1 :~ : rorm 174-74 
18 :-Ia r 7'• 

COORDINATES: 33°39' N., 118°00' W. LOCATION: Huntington Beach Fishing Pier, Huntington Beach, California 

Beginning End of Gage Gage Water Distance Pier 
of Proper Proper Length Range Depth from seaward Length 

Type of Gage Operation Operation Explanation (feet) (ft MSL) (ft HSL) end of pier (feet) 

Step-resistance (SR), 28 May 1948 14 July 1949 24 26 0 1,500 
staff-spark plug type 

SR staff-parallel type · 8 Sept.1949 19Nov.l953 Gage out of order; marine 25 26 0 1,500 
growth. 

7 Feb. 1955 24 Apr. 1958 

20 June 1958 28 May 1969 New gage installed. 

SR staff-relay type. 19July1969 24 Feb. 1970 25 0 1,500 

28 May 1970 12 Mar. 1971 Gage removed. 

Continuous-wire staff 13 Oct. 1971 17 Sept.l975 Gage discontinued. 25 -13 to +12 30 0 1,500 

I 
I 

• 

. . 



Table A-66. Number of analyzed records from Huntington Beach, 
California. l 

~ JAN fEB 11AR APR nAY JUN JUL AUG SEP IICT NOV DEC R TOT 

1948 24 126 117 127 161 161 86 114 916 

1949 53 17 137 27 100 137 118 148 138 146 178 1184 

1960 27 88 114 31 104 174 186 174 180 186 180 179 1623 

1961 186 168 186 172 170 134 61 186 180 185 180 186 1984 

1952 183 171 179 180 1.86 180 175 186 177 143 180 186 2126 

1963 188 166 166 136 178 178 183 174 168 188 117 1827 

1964 

1955 105 167 174 180 166 174 181 182 18~ 179 176 1828 

1966 188 174 186 179 182 180 179 180 178 186 180 186 2176 

1967 186 167 186 180 186 172 186 178 180 181 180 186 2168 

1958 186 168 186 150 eo 185 188 179 185 159 186 1850 

1969 76 168 186 180 176 180 177 183 180 186 179 186 2066 

1960 180 174 186 176 144 176 186 174 168 181 169 167 208C 

1961 165 168 186 180 186 180 192 83 141 124 141 146 1872 

1962 141 96 49 16 26 60 8 181 180 186 180 186 1308 

1963 186 168 176 166 186 180 186 188 180 133 176 186 2104 

1984 188 174 188 174 1118 180 1815 1118 178 1118 1715 188 2183 

1966 182 166 188 171 188 180 188 186 180 186 172 181 2182 

1966 186 188 186 179 186 180 188 176 66 171l 167 129 1975 

1967 68 168 tt8 114 38 494 

1968 

UI8Q 

1970 

1971 

1972 106 11s 102 110 113 eo 109 86 Q4 73 61 1042 

1973 6! 80 78 63 93 91 84 90 8a 83 108 69 938 

18'74 101 102 93 eo " 88 8? 86 84 101 106 116 112'7 

1Q'76 tO I 

1 Results before 1968 obtained from 7-minute pen and ink records taken 
six times daily; analyzed by the first BEB method for 1948 to 1953; 

1 
analyzed by the second BEB method for 1954 to February 1964; and 
analyzed by the CERC method for March 1964 to 1967. Results after 
January 1972 obtained from 1,024-second digital records taken four 
times daily. 
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( I ) Determined from 7-minute pen and ink records token six times 

I I - doily. Wove heights before June 1969 may be low due to old 
gage design and maintenance difficulties. 

( 2 ) Computed from 1
1
024- second digital wove records token four times doily. 
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Figure A-103. Maxima, means, and standard deviations of significant height from Huntington 
Beach, California. 
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Figure A-104. ~1eans and standard deviations of wave periods for Huntington Beach) 
California. 
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Table A-fl7. 1V~ve c limate for Huntington Reach, California. 
D~stribution.of significant height versus period 
(ln observat1ons per 1,000 observations). 
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Table A-68. Comparison of results from different pen and ink wave 
record analysis methods, Huntington Beach, California. 

Dates of Significant heights 1 Significant 

data s arwJ 1 e Correlation A B Correlation -
reanalyzed by between between 

CERC method heights (ft) periods 
= :-=-.::=...::-=---=....==-=--
July 1950 0.93 0.02 0.89 0.69 

Mar. 1951 0.77 0.25 0.82 0.56 

Jan. 1958 0.81 0.09 0 .65 0.50 

Feb. 1960 0 .89 0.07 0.81 0.54 

Nov. to Dec. 1962 0.85 0.54 0.64 0.64 
-

1Significant height from the CERC method 
=A+ B x (significant height from old method). 

2Significant period from the CERC method 
= C + D x (significant period from old method). 

Table A-69. Regression equations used to 
compensate significant height 
statistics for Huntington 
Beach, California . 

Year Compensation equations (ft) 

1949 to 1950 HNE~l - 0.02 + 0.89 HoLD 

1951 to 1953 HNEW - 0.25 + 0.82 HoLD 

1954 to 1958 HNEfl - 0.09 + 0.65 HoLD 

1959 to 1960 HNE~l - 0. 07 + 0.81 HoLD 

1961 to 1963 HNEW = 0.54 + 0.64 HoLD 

1964 to 1974 No compensation 

NOTE: 
HNEW - estimate of significant height 

that would have been obtained by 
the CERC method of pen and ink 
record analysis. 

HoLD - significant height obtained by 
old method of pen and ink record 
analysis. 
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Figure A-108 . Time history of significant wave heights and periods , April 1972. 



Figure A-109. Time history of significant wave heights and periods, May 1972. 
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APPENDIX B 

PROCEDURE FOR ANALYSIS OF WAVE DATA FROM 7-MINUTE PEN AND INK RECORDS 
(BASED ON A RAYLEIGH DISTRIBUTION FOR WAVE HEIGHT) 

1. Run the period template (Fig. B-1) along the 7-minute record until a 
group of fairly uniform waves is found which should contain some of the 
highest waves. A template can be fabricated on a clear overlay such as 
acetate. 

2. Determine the appropriate period of the waves selected in step 1 by 
using the template according to instructions. When the wave period on 
the chart falls between two of the periods shown on the template, the 
analyzer may approximate what is considered 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-minute record to get the approximate significant height of the 
waves. The wave number is determined by calling the highest wave in the 
full 7-minute record as wave number 1; the second highest wave is number 
2, etc. Wave height 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 4 

16.0 4 

· · f h · en by step 3 in terms of small 4. Determ1ne the he1ght o t e wave g~v ' 
divisions on the chart paper. 

5. Using the appropriate relationship between chart pape~ di v~sions and 
actual elevations in feet, convert the wave height determ1ned ~n s~ep 4 
from chart divisions to feet. Estimate to the nearest tenth 0 a oot. 
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Use: When consecutive crests or trouohs of 3 I I I 3 For recorder speed of : 6 inches per minute 
woves os shown on o chort olillt with 
consecut1ve vert1col l1nes on o template, 

3.5 t I I 3.5 the per~od of the woves,1n seconds, is I 
ind1coted by the number of the template 

4 I I I I I 4 

51~---+--~----~--+---~--~~ 5 

61 t-----il--'---+---+--+-1 --+-1 ---11 6 

7 7 

8 8 

9 9 

10 tO 

II It 

12 12 

'3 13 

14 J4 

Figure B-1. Sample wave-period template (from Williams, 1969) . 



6. Tabulate the data on CERC Form 118-72 (Fig. B-2) or an equivalent. 
The form has five columns containing the following data: (a) The month, 
day, and year is indicated under "Date"; (b) the beginning time of the 
wave record such as 0400 is indicated under "Time of Start"; (c) the 
significant wave period in seconds is listed tmder "Period"; (d) the 
significant wave height 1n feet is listed tmder "Height"; and (e) the 
"Peak" colunm which can be used for maximum wave height when desired. 
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Location 

DATE 

I 

TIME PEaiOD OF (SECONDS) STA.ft'J' 

CEnC 118-72 
S May 72 

WAVE ANALYSIS FORM 

Gage 

HEIGHT 'TlME 
PEAK DATE OF (FEET) START 

• 

Recorder 

PERIOD HEIGHT 
(SECO~lDS) (FC:ET) 

, 

Fi gure B-2. Form for tabulating wave data. 
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