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ABSTRACT

The “‘normal” range of seasonal snowfall values in the
eastern two-thirds of the United States has been determined
by calculating the upper and lower quartiles based on sea-
sonal snowfall values drawn from 68 sites (2). Seasonal snow-
fall amounts above the upper quartile value would constitute
above-normal amounts while seasonal amounts below the
lower quartile would represent below-normal amounts. The
upper and lower quartile values have been mapped so that
the values for a given location may be estimated and the
spatial distribution of these data revealed. An interseasonal
variability index was also calcualted to reveal those locations
with extreme and minimal interseasonal variability of snow-
fall amounts.

1. INTRODUCTION

The normality and fluctuations of temperature, precipita-
tion, and other meteorological variables have always been of
interest to climatologists. While the 30-year mean has been
accepted as representative of ‘‘average’’ conditions, recent
studies have focused on the applicability of both means/
standard deviations as well as medians/quartiles to delimit
the “‘normal’’ range of climatic variables (3, 4, 5). Statistical
approaches to determine the degree of climatic variability
have also been detailed (6) but these usually are best applied
to normally distributed data. This study attempts to delimit
“‘normal’’ seasonal snowfall and seasonal snowfall variability
in the eastern two-thirds of the United States by the median/
quartile approach, the preferred approach for non-normally
distributed data.

2. METHODOLOGY

As seasonal snowfall in the southern half of the United
States is so highly variable from year to year, the median
best represents the average snowfall value, and the quartiles
best represent the normal range in this region. In the north
central United States as well as in interior New England,
snowfall is less variable and a long-term sample would reveal
a more normal distribution on an interseasonal basis. Here,
the mean and standard deviation approach would be appli-
cable. However, to determine the normal range of seasonal
snowfall for the entire eastern United States, a uniform sta-
tistical application is required. The mean/standard deviation
approach is not used in this study because it would lead to
invalid results, especially south of the Ohio and Missouri
Rivers. The approach utilized in this study will tend to be

conservative in estimating the normal range of seasonal
snowfall in locations where snowfall is more normally dis-
tributed. This would be especially true near the snowbelts of
the Great Lakes.

The median annual snowfall and associated quartiles at 68
sites for the 1939-40 to 1983-84 period have been calculated
so that the normal range of snowfall and degree of variability
may be determined. This information has been plotted so as
to visualize the spatial patterns.

3. RESULTS

The spatial distribution of median snowfall, as well as for
both upper and lower quartiles, exhibits a latitudinal ten-
dency only interrupted by the Appalachians and the Great
Lakes (Figs. 1A-1C). Maritime influences of the Atlantic
Ocean cause the slight northward deformation of the median
values. Figures 1B and 1C can be used to determine the range
of normal seasonal snowfall. Table 1 displays some sample
values.

The Great Lakes cause a wide range of values to be found
over a relatively short distance. Duluth, Minnesota, for
example, has a median value of 72.2 in. per year with over
95 in. required for an above-normal season. Marquette, Mich-
igan, downwind from Lake Superior, needs almost 133 in.
for an abnormally snowy season. To the south, Birmingham
needs only a trace of snow in a season to fall into the normal
range and only 3 in. of snow is required for an above normal
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Fig. 1A. Median seasonal snowfall in the eastern two-thirds of the
United States (1939—-1984).
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Fig. 1B. Upper quartile value (above which snowfall would be deemed
“above normal’’) for seasonal snowfall in the eastern two-thirds of
the United States.

Fig. 1C. Lower quanile value (below which snowfall would be deemed
“below normal”) for seasonal snowfall in the eastern two-thirds of
the United States.

Table 1. Examples of median and normal seasonal
snowfall values in inches.

Upper Lower
City Median Quartile Quartile
Birmingham .8 2.2 T
Boston 441 52.0 29.8
Buffalo 88.7 109.9 71.5
Chicago 37.9 52.2 29.4
Cincinnati 21.3 27.2 14.0
Detroit 35.4 45.0 26.6
Duluth 72.2 95.7 50.0
Little Rock 4.5 7.0 2.3
Marquette 108.7 132.8 89.6
Memphis 4.0 7.5 1.4
Oklahoma City 8.1 12.2 4.0
Rapid City 33.7 47.2 259
St. Louis 21.1 25.2 10.6

season. The most extreme case studied was San Antonio,
Texas, where totals less than a trace are below normal and
values over a trace are above normal.
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Interseasonal variability of snowfall can be determined
using the following formula:

variability index = IQR/median
IQR (interquartile range) = upper quartile—lower quar-
tile

The greatest variability of seasonal snowfall in the eastern
United States is found along the southern tier of states (Fig.
1-D). The variability index value for Little Rock, Arkansas,
for example, was 1.04 (7.0 — 2.3 / 4.5) while the variability
index value at Buffalo was only .43 (109.9 — 71.5/88.7). The
high index values in the south occur because in order for
snow to fall in this region, much colder than normal winters
are required. In the north, even warmer than normal winters
will result in snowfall. Therefore, only a few winters will be
cold enough (with storm tracks displaced far enough south)
to trigger snow storms in the south while northern winters
will always feature some degree of snowfall.

VARIABILITY INDEX

Fig. 1D. Interseasonal variability of snowfall in the eastern two-
thirds of the United States.

The Great Lakes also enhance the statistical stability of
seasonal snowfall in the north. Areas upwind from the Great
Lakes have a greater degree of interseasonal variability than
do locations downwind from the lakes. Note the northward
displacement of the .50 index values west of the lakes and
the southward shift east of the lakes. Duluth (.63), Chicago
(.60) and Milwaukee (.58) (upwind from the lakes) stand in
stark contrast with Marquette (.40), South Bend (.47), Buf-
falo (.43) and Rochester (.41). The Great Lakes always act
as a moisture source for those regions downwind in the winter
while locations upwind are more reliant upon the circulation
patterns which change from one season to another.

4. CONCLUSION

The median/quartile approach can be used to determine
the values that must be attained to consider seasonal snowfall
to be above or below normal. Other than latitude, the Great
Lakes and the Appalachians have a significant impact on the
distribution of these values in the eastern United States. The
Great Lakes also influence the interseasonal variation in
snowfall totals as the downwind areas can always count on
the lakes as a source of moisture during the winter months
while upwind locations are more reliant on the more variable
circulation patterns. Interseasonal snowfall variability is
greatest in the south where most seasons have little snow but
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occasionally circulation patterns allow for significant amounts
to fall there. These findings will be of greatest interest to
climatologists and broadcast meteorologists who want to iso-
late abnormal snow seasons in the eastern United States.
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SCRIPT SLIDE SATELLITE TRAINING 2-88

The training program, prepared by NESDIS, on ‘“‘polar
orbiter imagery interpretation is available. The Script-Slide
Training Program, publication 2-88, contains 76 slides and a
comprehensive script in that addresses many aspects of basic
satellite imagery interpretation from a polar orbiter perspec-
tive. However, the information can also be used for under-
standing geostationary satellite imagery, as well.

Worldwide examples show synoptic scale storm systems,
jetstreams, tropical cyclones, thunderstorms, land and ocean

features, and basic cloud identification. One section describes
the differences in imagery characteristics among various
AVHRR channels. The package concludes with a ‘‘test’’ so
viewers can determine how well they understood the mate-
rial.

The cost of $70.00 for NWA members and $82.00 for non-
members includes postage and handling. To order package,
send check to: Script-Slide Training Program 2-88, NWA,
4400 Stamp Road, Room 404, Temple Hills, MD 20748.

Capture Hurricane Gilbert
Zoom in for a closer look
Study the dynamics using high-speed looping
Produce near-photographic prints

WEATHER GRAPHICS SYSTEM

Weather Graphics System is an innovative satellite image workstation for the IBM PC AT or compatible personal
computer. It offers access to a variety of weather satellite images at a substantial savings compared to other
available systems. Call or write now for more information.

IBM PC AT is a regi porati
m Oceanroutes, Inc., 680 West Maude Avenue Suite 3, Sunnyvale, CA 94086-3518 TEL.: (408) 245-3600 FAX: (408) 245-5301

of the IBM C




