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1. INTRODUCTION

A weather-observing network started by the
author and the local TV meteorologist, Bob
Kovachick, in May 1978 records daily temper-
ature and rainfall data for an area of 60 x
70 miles (4,200 square miles) centered
around Albany, NY. The rainfall event of
March 21-22, 1980 produced some amazing
differences in precipitation totals over
area. The density of the network permits
close inspection of the rainfall amounts
this event, and the variation due to ter-
rain. Comparison of the network data with
that published by the National Climatic Cen-
ter reveals some interesting differences in
the analysis of the rainfall pattern. A
brief description of the meteorological
events during this storm sheds some light on

the
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believed that data from this mesoscale
weather observation network could lead to
some interesting discoveries about the local
climate around Albany that may in the future
be useful to the National Weather Service as
well as to private meteorologists serving
the community.

2. OBSERVING NETWORK

The author (at the time president of the
local chapter of the American Meteorological
Society - AMS) and the new TV-10 meteorolo-
gist made arrangements for a group of mem-
bers of the Interior of Eastern New York
Chapter of the AMS who were interested in
keeping weather records to purchase inexpen-
sive yet accurate maximum-minimum thermo-
meters and rain gauges. The intent of the

noted precipitation maxima and minima. It is network, which was separate from those sub-
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Figure 1. Sample observer network data sheet.
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Figure 2. Precipitation Analysis, March 21-24, 1980.
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station observers for the National Weather
Service (NWS), was to collect weather data
on a smaller scale, and hopefully learn more
about the local climate. Some of these ob-
servers also provide real-time data for the
TV-10 weather program similar to that done
at station KSTP in Minneapolis/St. Paul, MN
(2) . The number of observers in the network
grew the first year from about 30 to 45, and
now stands at 57. Each observer takes daily
observations of maximum and minimum tempera-
tures and the 24-h precipitation total.
Other data, such as snowfall and the number
of thunderstorm days, are also recorded on
the observer sheet (Figure 1l). At the ena of
the month, the data sheets are mailed to the
author, who in turn plots and analyzes the
data. A copy of the analysis is sent to all
observers as well as to the NWS at Albany,
and to a local newspaper that publishes the
map. The data is also being used by the
State University at Albany for research in
thunderstorm patterns around the area. The
NWS has been given the phone numbers of many
of the observers so that forecasters may
have access to real-time data when needed.
This might be especially useful in times of
severe weather, when the leaa forecaster
might want to cali an observer in a location
where raagar shows a heavy thunderstorm. In
the last few months, awareness of the net-
work has spread. One request for data from
the network stemmea from the neea by a local
real-estate broker for data about recent
rainfall in an area not covered by the NWS
network.

3. SYNOPSIS OF THE MARCH Z1-22 EVENT

24 hours before the onset of heavy rain in
eastern New York, a low-pressure system was
centered in western Tennessee. A sharpening
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and fairly fast-moving upper-air trough
accompanied this system.

By 12%Z on Friaay the Zist, the primary
system haa moved to West Virginia, while a
Seconaary storm showed signs of developing
in Virginia, on the eastern side of the
mountains. The upper—level trough was Lift-
ing out to the east and was in a negative-
tilt position. Retarding the normal north-
east movement of a storm in this position
was a large, high-latitude blocking high-
pressure system over Labrador and the North
Atlantic Ocean between Labrador and Green-
land. During the afternoon of the 2ist, the
heaviest rains commenced over the network.

During the night, the surface low-pressure
system tracked from Virginia over Baltimore
and New York City, then eastward to the
south of Cape Cod. The upper-level trougn
closed off and moved eastward under the Ca-
nadian block. It is this latter feature that
became important in the way precipitation
was distributed over the network that night.

The heavy rains that fell on the Catskill
Mountains (located in the southwest part of
the network) resulted in the worst flooding
situation since hurricanes Connie and Diane
struck in 1955. Meanwhile, people in Wash-
ington County, 60 miles to the northeast,
wondered what all the commotion was about,
because all they received was less than a
tenth inch of rain. Yet over the border in
Vermont, some places, like Manchester,
recorded about two inches of rain.

4. DISCUSSION OF RAINFALL ANALYSIS

Figure 2 is the analysis of the total rain-
fall for the storm. Elevation contours for

DATE

3/21/80 3/22/80 3/23/80 3/24/80
TIME 122 00% 122 002
Height above
surface in feet
(0] CALM 14014 32012 31012
1000 14520 15528 35513 32510
2000 14526 11547 04519 35509
3000 15530 10553 06028 02513
4000 16532 12550 07536 02020
5000 17033 12550 07538 02525
6000 18035 13080 09549 03031
7000 18035 —_ {10053 04531
8000 18027 —_ 11048 06033

Key - First 3 digits wind direchion in degrees
Lost 2 digits wind speed in knots

—

Figure 3. Winas Aloft Data for Albany, NY.
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Figure 4. Precipitation Analysis from National Weather Service Data,
March 2.1-2Z, 1980.
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every 500 feet are included, as well as
observer locations. As expected, maximum
amounts fell in the northern Catskills in
Greene County, with lesser amounts in the
higher terrain of southwest Albany County.
However, in complete contrast is the minimum
of precipitation northeast of Albany, in
Washington County. This minimum noses south
down the Hudson River to northern Columbia
County. Apparently there is a sharp demar-
cation between the light precipitation going
west between observers 50-20, 42-39, and
36-9. Interestingly, this gradient in the
isohyets is oriented N/S parallel to the
general terrain features to the east along
the New York-Massachusetts border.

Usually, synoptic systems passing through
the northeastern United States generate
varying precipitation patterns that gener-
ally show increasing amounts with higher
terrain. However, this storm left a very
pronounced minimum in higher terrain of
Washington and Rensselaer Counties. It is
theorized that this minimum and the N/S
gradient to the west can be explained by the
movement of the low center and the resultant
low-level winds during the main precipita-
tion event. As mentioned before, the track
of the storms was peculiar in that when it
reached New York City, it moved east in
response to the blocking upper-level fea-
tures. An inspection of the winds-aloft data
from the Albany NWS for the period 12z
Friday through 122 Saturday indicates a very
persistent strong ESE low-level wind flow
(Figure 3). During this 24-h period, the
winds above the friction layer and below
850mb backed 90 degrees, and at their peak
were more than 50 knots.

Due to the easterly track of the storm, it
seems that the low-level winds (probably
drawing in Atlantic moisture) did not back
as quickly as might have otherwise occurred
with a storm moving from New York City to
Boston. It is theorized that the persistence
of the easterly winds accounted for the
orographic enhancement of precipitation in
the Catskills, and for the minima observed
by the network to the east.

The Berkshire Mountains rise to over 2,000
feet and run N/S through Massachusetts and
into southern Vermont. It appears that the
strong easterly flow over these peaks caused
a dramatic downslope situation to develop in
their lee. Precipitation was held from
falling in this noted minimum area, and then
let go at some distance to the west where
the terrain began rising. This theory would
account for the N/S gradients where the
precipitation is noted to increase greatly
to the west.

Compilation of the NWS network through
climatic data for this event results in the
analysis presented in Figure 4. This data
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picks up the maximum and minimum areas simi-
larly to those in our network, but there are
important differences. One is the loss in
defining the N/S gradient of increased rain-
fall. The 2 inches observed at Schenectady
was just east of this line. The one observer
on the Schoharie and Albany County who
recorded less than 1.5 inches was apparently
in the lee of the higher terrain to the
east, and does not reflect the maximum
recorded in the general area.

5. CONCLUSION

The need for dense meteorological networks
to define precipitation regimes better is
apparent by the results of this network. It
might be possible through continued documen-
tation of the minima in precipitation to the
east of Albany during strong easterly winds
to enable, for example, forecasters to
tailor a heavy-snow forecast for areas west
of the Hudson, and for lesser amounts to the
east. Better knowledge of precipitation
variation under different weather systems
may reveal similar findings that can be used
in forecasting for the area.

The current analysis (August 1980) is a
perfect example of how the public is led to
believe that, because the "official" rain-
fall at the Albany County Airport was 6.45
inches, their area probably had the same.
However, a large area to the north received
less than 2 inches for this period. It is
hoped that both the NWS and the local TV and
radio meteorclogists will make use of the
data both as real-time and climatological
sources of weather information.
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