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ABSTRACT.—The average monthly and
annual snowfall patterns are analyzed for
the region within 100-150 miles of Lake
Michigan. From these patterns the dis-
tribution of lake-effect snowfall is deter-
mined for the study region.

During the last few years much
attention has been given to Great
Lakes Climatology. Among the many
parameters being studied is snowfall.
It has been illustrated by several
authors that excessive amounts of
snowfall occur along the shorelines
of the Great Lakes, especially along
the lee shore of the lakes (Falconer,
Lansing, and Sykes, 1964 ; Sheridan,
1941; Pack, 1963; Namias, 1960;
Bolsenga, 1967 ; Johnson and Mook,
1953; and Williams, 1963). Muller
(1966, p. 256) developed a map for
mean seasonal snowfall in the Great
Lakes region and surrounding areas.
The most outstanding features of
this map are the snowbelts associated
with the frequently recurring lake
squalls coming off the Great Lakes.

These excessive amounts of snow-
fall along the shores of the lakes
have been explained to be an overt
manifestation of lake-effect snow
showers. Lake-effect snowfall by defi-
nition occurs as a result of cold air
being advected over the warm moist
surface of a lake. The air in contact
with the surface warms rapidly,
gains moisture and under superadi-

abatic lapse rate conditions rises rap-
idly forming convective clouds and
precipitation. During the periods of
lake-effect snowfall it is assumed that
the snowfall is generated specifically
from the vast reservoir of heat and
available moisture in the lake, and
that there is no direet influence from
either cyclonic or frontal systems.

PuURrPOSE oF THE STUDY

It is the purpose of this study
to conduct an analysis of the phe-
nomenon lake-effect snowfall for a
single lake in the Great Lakes basin.
Lake-effect snowfall is studied in-
directly by analyzing the spatial
variation of snowfall within the
vicinity of Lake Michigan. Aver-
age monthly and annual snowfall
amounts are determined for the
study region and the patterns an-
alyzed.

THE STUDY AREA

A boundary was chosen for this
study to average between 100 and
150 miles inland from the shoreline
of Lake Michigan. Lake Michigan
offers several advantages which do
not exist for any of the other Great
Lakes. There is a dense network of
reporting stations along all sides of
the lake. There is topographic uni-
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formity throughout most of the study
region. And, there is little interac-
tion between Lake Michigan and the
other lakes in the Great Liakes basin.

SOURCES AND UTILIZATION OF DATA

The U. S. Department of Com-
merce’s data records for each of the
states within the region of study
were examined. A list was compiled
indicating all reporting stations in
the study area that kept systematic
monthly and annual records of snow-
fall. A total of 145 stations were in-
cluded in the study.

Monthly and annual snowfall
amounts were tabulated for the sta-
tions in the study region for 10
successive snowfall seasons begin-
ning October 1959 and ending March
1969. Monthly snowfall amounts
were tabulated for the four months
November to February of each snow
season. An average monthly and an-
nual snowfall amount was computed
for each of the 145 stations in the
study.

These averages were compared to
the long-term averages which were
available in the ‘‘Climatography of
The United States’ series. It was
noted that the 10 year averages ob-
tained in this study were significant-
ly higher than the long-term aver-
ages. The average increase over the
study region was from 10% to 15%.
In his recent study, Eichenlaub
(1970) found that there has been
a 100% increase in the average snow-
fall amounts of western Michigan.
There is no definite answer to the
question of what is causing this in-
crease in snowfall and lake-effect
snowfall. There are however several
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possible explanations for this climat-
ic change which warrant further
research. Namias (1960) suggested
that an increase in snowfall can re-
sult from a shift in the position of
the mean troughs and ridges over
North America. It has also been
suggested that a general cooling of
the atmosphere has been occurring
sinece the 1930’s. Finally further
research should investigate the role
of atmospheric pollution in increas-
ing the amount of snowfall (especial-
ly near the large industrial com-
plexes like Chicago-Gary, Milwaukee,
and Muskegon).

ANALYSIS OF THE AVERAGE
ANNUAL SNOWFALL PATTERN

The average annual snowfall was
portrayed on the map of the study
region using an isopleth interval of
10 inches (Figure 1). In an analysis
of the annual as well as the monthly
snowfall patterns it should be em-
phasized that the positioning of the
isopleths across the lake is based
upon estimation. Although there are
values of snowfall at the shoreline
of each side of the lake it is difficult
to determine the correct gradient of
isopleths across the water. Aceord-
ing to Changnon (1968, p. 23)
““When lake-effect snowfall develops
over the lake it begins somewhere
within 20 miles of the eastern shore-
line.”” On the annual snowfall map
and all maps of monthly average
snowfall, it was found in this study
that the isopleths generally tended
to parallel both the eastern and west-
ern shorelines, so it seemed most like-
ly that the isopleths over the lake
would also tend to follow a north-
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Ficure 2.

Average November Snowfall Pattern (5 inch interval).















