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WAVE CLIMATOLOGY FOR THE GREAT LAKES

N. A. Pore, J. M, McClelland, C. S. Barrientos,
Techniques Development Laboratory

and

W. E. Kennedy
National Weather Service Forecast Office
Cleveland, Ohio

ABSTRACT. This climatological study is based upon 10
years of wave observations on the Great Lakes. The
observations are summarized for each of the lakes accord-
ing to month of the year. Also, an overall summary for
all months together is given for each lake. The cumula-
tive frequencies of wave height for each lake are shown
on a logarithmic scale. A problem in the coding of very
low period waves prior to 1968 is briefly discussed.

INTRODUCTION

The weather observation program of the ships on the Great Lakes is
extremely valuable to the National Weather Service. The reports transmitted
from the ships are analyzed and used extensively in forecasting for the Great
Lakes area. Descriptions of the weather observation program have been pub-
lished in several volumes of Mariners Weather Log by Burke (1965), Burke and
Kennedy (1966), Kennedy (1967, 1968), Hight (1969), and Schwerdt and Hight
(1970).

Such observations, when compiled over a period of time, form the basis
for climatic studies used to determine shipping regulations, Harris (1968)
analyzed the summary of wave reports made on merchant ships during the 1965
and 1966 seasons for the Society of Naval Architects and Marine Engineers as
part of a study for the construction of larger ships for use on the Great
Lakes.

DATA SUMMARIES

The present summary of wave observations is based upon the 1l0-year period,
1960-1969. Observations are from the 30 to 40 U. S. ships that participate
each year in the observational program managed by the Port Meteorological
Of ficer of the National Weather Service Forecast Office, Department of
Commerce, Cleveland, Ohio. Regular observations are made at the hours of 0000,
0600, 1200, and 1800 Greenwich Mean Time. Special observations are made when
certain meteorological conditions change significantly. From 1960 through



1967 the observations were recorded on WB Form 615-4, and during 1968 and
1969, ESSA Form 72-7 was used. The observations are stored on punched cards
at the National Climatic Center in Asheville, N. C., where they become part
of the International Marine Surface Data (Deck 128).

Tables 1 through 5 give summaries of wave heights by wave periods for the
five Great Lakes., Each summary covers a single lake and includes all the data
reported during the period 1960-1969. The Lake Superior summary (table 1) has
the greatest number of observations with 17,376, followed by Lake Michigan
with 15,539. The Lake Ontario summary is based on 3,564 observations, the
smallest number of any lake.

The cumulative frequency of wave heights from tables 1 through 5 are
shown for each lake on the logarithmic probability graph of figure 1. This
type of display is similar to that used by Fan and Harris (1970) in showing
the wave height distributions for several U. S. coastal locations. The Great
Lakes data fall fairly close to straight lines in figure 1, in a manner
similar to that found by Fan and Harris (1970) for coastal stations.

Tables 6 through 56 give summaries for the 10-year period for each lake
by month. There is no summary presented for the months of January, February,
and March for Lake Erie, Lake Huron, and Lake Superior as there were less than
10 observations available for these months.

The wave heights are tabulated to the nearest half-meter, the unit
presently being used in recording the wave height. A wave height of 0 indi-
cates height less than one-quarter meter. Wave periods are tabulated in
seconds. The first row is for periods of 5 seconds or less. The following
rows are for the period indicated and for 3 second higher. For example, the
second row is labeled 6 seconds and includes waves with periods of 6 or 7
seconds. The last row indicated by three asterisks is for calm wave conditions
or for waves with undetermined periods. The actual number of observations for
each height-period category is shown in the tables along with the percent
frequency of occurrence, which is expressed to the nearest whole percent.
Frequencies of less than one-half percent are indicated by asterisks.

A POSSIBLE BIAS

It is very likely that this summary is biased toward high waves. An
explanation of this bias is that the wave observations come from only about
half of the weather observations. It is possible that many wave observations
were not recorded when the waves were very low or calm. Also, before 1964 the
observation vessels were requested to include wave data in their synoptic
radio reports only if the waves exceeded 3 feet. This restriction on the wave
reports to be included in the radio weather reports may have led to missing
observations on the observation forms when waves were less than 3 feet.
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Harris (1968) reported some probable confusion in the use of the period
code in the summary of the 1965 and 1966 data. The same problem is apparent
in this summary of 10 years of data. A considerable number of low waves
having periods of 20 seconds or greater are indicated. Prior to 1968, code
number 0 was used for 20- and 2l-second periods and code number 1 was used to
indicate periods greater than 21 seconds. It is suspected that the low waves
reported with these periods actually had periods less than 5 seconds. In
1968 the problem was eliminated by recording the wave period in seconds rather
than in the previously used code.
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