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Abstract

An intense winter storm deepened rapidly to maturity off
the Mid-Atlantic coast and brought record amounts of snow
to southeastern New England. The development, which was
not the typical development of a Cape Hatteras storm into a
“northeaster,” was predicted 33 days in advance by the National
Meteorological Center’s seven-layer primitive equation (7LPE)
model. The NMC’s limited area fine mesh (LFM) model
consistently forecast details of the cyclogenesis 24 h ahead.
The success of the models in forecasting the cyclogenesis re-
sulted in excellent forecasts of precipitation amounts and
heavy snow. The total performance of NMC was probably
the very best possible with the current models.

1. Introduction

The record-breaking winter storm in the northeastern
United States of 6-7 February 1978 first appeared at
sea level as a weak extratropical cyclone off the South
Carolina coast on the afternoon of 5 February (Fig. 1).
At that time, the potential for a sneak storm existed as
the low was not the typical Cape Hatteras low with an
earlier track through the southeastern states. The low
had formed deep in the cold air mass as the polar front
lay west to east through the Bahamas and the arctic
front was along the Appalachians (Fig. 2a). The low and
several lows on the arctic front were associated with a
500 mb trough that extended from the Great Lakes to
the Bahamas (Fig. 4a). In the trough a cold low was
positioned over northern Lake Huron.

During the night and the following day (6 February)
the 500 mb low plunged southeastward to the Virginia
Capes and the sea level low concomitantly moved rapidly
northward and deepened 28 mb to its minimum pressure
of 984 mb (Fig. 1). Early on 6 February the sea level low
bad developed as a frontal wave (Fig. 2b) that occluded
tapidly thereafter to maturity (Fig. 2c). Careful exami-
nation of the track of the surface low (Fig. 1) will reveal
that the position for 1200 GMT, 6 February, is ~100
n mi west-northwest of the operational analysis (Fig. 2b).
This was based on reanalysis of later data, and the
possibility exists that the low was even closer to the
coast. '

Editor’s note: Because this article discusses a group of
operationally produced maps and charts, it was decided to
retain the original units that are used operationally at NMC
instead of converting to SI units ordinarily required in
BULLETIN articles (see August 1974 BULLETIN). It is hoped
that this will facilitate any comparisons that readers may
want to make with their operational charts.
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The intense storm decelerated greatly as the sea level
center came under the 500 mb low (Fig. 1). The sea level
center appears to have made a small complete loop to
its left as it came under the low aloft. Thereafter, the
sea level and 500mb low centers moved east-
northeastward together. The mature storm moved very
slowly while south of New England on the night of 6-7
February and the sea level central pressure filled to
989 mb.

Strong winds and heavy snow accompanied this major
storm development and the slow movement of the
storm. On the morning of 7 February, winds in excess
of hurricane force with peak wind gusts of 83 mph at
Boston and 92 mph at Cape Cod were observed. One
to three feet of snow fell from Delaware to Massachu-
setts. A total of 27 inches of snowfall was recorded at
Providence and at Boston. The Boston amount was the
greatest since the beginning of records in 1870. The
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Fic. 1. Observed 500 mb low positions (circles) at 12h in-
tervals beginning 0000 GMT, 6 February 1978; observed sea
level low positions (dots) at 6h intervals beginning 1800
GMT, 5 February 1978; and observed central pressure (in
millibars).
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