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Abstract

A collection of detailed surface weather observations is used to con-
struct an analysis of the legendary “Blizzard of 88, an intense cy-
clone that was accompanied by unusually heavy snowfali, high
winds and cold temperatures across the northeastern United States
from 11 to 14 March 1888. The analysis follows the cyclone from
genesis along a slow-moving frontal system, through rapid devel-
opment and occlusion along the Middle Atlantic and southern New
England coasts. Unusual aspects of the cyclone are highlighted.
These include the limited areal extent of heavy snow accumulations,
the establishment of very cold air across western New England and
the Middle Atlantic states, a persistent stationary frontal zone across
central New England that separated frigid continental air from mari-
time air, and the slow movement and rapid warming associated with
the decay of the storm.

1. Introduction

Between 11 March and 14 March 1888, an intense cyclone
battered the northeastern United States with an unprece-
dented combination of heavy snows, high winds, and bitterly
cold temperatures. Twenty to 50 in (51 to 102 cm) snowfalls
were common across sections of Pennsylvania, New Jersey,
New York and New England and accompanied by winds as
high as 80 mph (36 m s™') and temperatures close to 0°F
(—18° C). Several photographs taken during the storm pe-
riod are presented in Fig. 1. More than 400 individuals per-
ished at land and at sea as the storm raged along the coastline
for three days. All transportation came to a halt and thou-
sands of telegraph lines were downed, severing communica-
tions between the nation’s largest cities and the rest of the
world for several days. (See Hughes (1976) for a detailed dis-
cussion of the effects of the storm.) Despite having occurred
nearly a century ago, the “Blizzard of *88” is still used as a
gauge to compare similar storms.

The storm has been the subject of numerous books and ar-
ticles (e.g. Bahr, 1979; Brandt, 1977; Hughes, 1981, 1976;
Ludlum, 1983, 1976; Strong, 1938; and Werstein, 1960), but
no detailed meteorological analysis has appeared in recent lit-
erature. As such, the intent here is to present a series of sur-
face weather maps that documents the evolution of the cy-
clone." The analyses are intended to provide a chronicle of
one of the most famous meteorological events on record and
to shed some light on the processes that may have contrib-
uted to its formation and unusual intensity. The study is con-
strained by the limited spatial and temporal resolution of the
data at hand. Sixty years would pass before upper air obser-
vations became routinely available. However, organized sur-

" All values and units used in the figures and referred in the text
were chosen to be consistent with their original presentation and to
conform to the station model used in **Daily Weather Maps, Weekly
Series™. published by the Government Printing Office.
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face weather reports were taken three times daily in 1888 ata
considerable number of observing stations, making rela-
tively detailed surface analyses possible.

Over the years, embellishment and exaggeration of snow
depth, temperature, and winds have added to the notoriety of
the storm. This article will attempt to clarify these points
using actual measurements made by qualified observers at
that time. However, erroneous observations, instrument in-
accuracies, conditions unfit for proper measurement, and
even exaggeration by the observers, may have contaminated
some of the records. In spite of these possible shortcomings,
a coherent and consistent set of analyses emerges.

This article is subdivided as follows: 1) a brief historical
overview of the storm and its impact are discussed in Section
2; snowfall measurements are summarized in Section 3; sources
of data used to generate the series of weather maps are dis-
cussed in Section 4; weather maps and a comprehensive dis-
cussion are included in Section 5; and a summary of findings
is presented in Section 6.

2. Historical overview

On Sunday, 11 March 1888, the weather forecasts or “indica-
tions™ from the Washington, D.C. office of the United States
Signal Service (USSS), a branch of the Department of War
and the predecessor of today’s National Weather Service,
noted weather conditions over the eastern half of the United
States that presented little threat for the next two days.” A
trough of “low barometer” extended from southern Canada
to the eastern Gulf of Mexico with two weak surface low
pressure centers, one just east of Lake Huron and the other
over Georgia. “Fresh to brisk easterly winds, with rain, will
prevail tonight followed on Monday by colder, brisk westerly
winds and fair weather throughout the Atlantic States,” read
the forecast issued for Sunday night and Monday 12 March.
This particular Sunday, weather observers or “‘prophets”, as
the local newspapers called them, studied their surface
weather charts (Fig. 2) and saw a retreating mass of seasona-
ble cool air over New England. a low pressure trough moving
in from the west and rain that had fallen the day before as far
north as Michigan and southern Canada. How could it
snow?

On Saturday morning, 10 March the pilot boat, Charles H.
Marshall, set sail from Staten Island, New York on a routine
journey (see Hayden, 1888, pp. 42-43). By late Sunday after-
noon, with rain falling as the ship passed about twenty miles

?Tri-Daily Weather Charts of the Signal Service for the month of
March, 1888, United States Weather Burcau.
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FiG. 2. Portionof 7a.m. (75th Meridian Time—1200 GMT) Sig-
nal Service weather chart for 11 March 1888, including a weather
forecast for much of the United States for the 24-hour period ending
at 3 p.m. (75th Meridian Time—2000 GMT) 12 March 1888. Figure
includes isobars (solid and dashed) and isotherms (dotted).

As the Charles H. Marshall was reeling under the on-
slaught of wave, wind and snow, most of New York City’s
residents had already gone to sleep during a chilly, rainy and
windy Sunday evening. When they awoke the following
morning, they were greeted by a blinding snowstorm, 10 in
(25 cm) of snow on the ground with temperatures falling
through the low twenties (—5°C). Many left home for work
but were unable to reach their destinations since most forms
of transportation were disabled. Some tried to venture out on
foot and a few became disoriented, fatigued and collapsed
into the drifts. By days end, fallen telegraph, telephone and
electrical lines, shattered windows and other debris littered
many streets as blowing snow, howling winds and tempera-
tures falling through the teens into the single digits (—8° to
—13°C) left Manhattan streets deserted. When skies finally
cleared on Wednesday, the storm had claimed an estimated
200 lives in New York City alone (Hughes, 1976).

The official meteorological record for Central Park Ob-
servatory, New York City for 10-15 March 1888 is shown in
Fig. 3 and provides a complete summary of weather condi-
tions for the city during the entire storm period. Twenty-one
inches (53 cm) of snow were recorded officially through 5:30
p-m., 12 March, although no further snow measurements
were mentioned until 11 a.m., 14 March. Many other records
(discussed later in the text) and newspaper accounts indi-
cated that snow continued to fall during the night of 12
March and throughout a good part of 13 March. The wind
movement, in miles, shows that wind speeds averaged 33.1
mph (15 ms™") over the 14-hour period ending at 9p.m. on 12
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March, while the hourly temperature record shows mild
conditions on 10-11 March, followed by the rapid descent of
temperatures on 12 March from 33°F (1°C) at midnight to
8°F (—13°C) by 10 p.m. The combination of these elements
produced blizzard conditions in New York City from 12
March through 13 March. Weather observations for New
York City in subsequent figures were taken at another site, as
described by Mcguire (1961).

By the time the snow ended on 14 March 1888, the storm
had left its mark as one of the most devastating in American
history. It has achieved more notoriety than all the other
great winter storms that have affected the Northeast United
States for the following reasons: 1) near-record late winter
cold temperatures and high winds combined with very heavy
snow to create prolonged blizzard conditions over the most
populated section of the country; 2) for many areas of the
Northeast, this was (and still is) the heaviest snowstorm on
record (see Ludlum, 1976, p. 139); 3) the number of deaths
that resulted was more typical of a major hurricane or tor-
nado outbreak than a winter storm; 4) there was little fore-
warning of a major cyclone as the weather across the eastern
United States was fair and mild prior to the storm with
temperatures generally above freezing. The weather system
that spawned the intense cyclone caused little concern as it
drifted innocuously across the country spreading light rain
and snow; and 5) the storm caused severe damage to trans-
portation, shipping and communications. The political out-
cry following the communications blackout between the in-
dustrial cities of the Northeast and the rest of the world led to
arevamping of the nation’s telegraph system (Hughes, 1976,
p. 75).
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FiG. 3. Records of the meteorological observatory at Central Park,
New York City for 10-15 March 1888.
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F1G. 4. Total storm snowfall in inches. ““T" represents trace
amounts.

3. Snowfall measurements

Snowfall measurements were taken from Upton (1888), Lud-
lum (1983) and the records of the USSS, on microfilm at the
National Archives in Washington, D.C. In spite of the diffi-
culty of accurately measuring snow amounts because of the
high winds, many observations were taken. A representative
sample is presented in Fig. 4.

The Washington, D.C., area was paralyzed by wind-blown
snow and ice that amounted to several inches late on 11
March. Snow accumulations extended as far south as north-
ern Virginia and the eastern shores of Maryland, Delaware
and Virginia. Philadelphia, Pa., received over 10in (27 cm) of
snow early on 12 March, while Atlantic City, N.J. accumu-
lated 7 in (18 cm) before skies cleared by afternoon. How-
ever, snow totals and duration increased dramatically further
north as northeastern Pennsylvania, northern New Jersey,
eastern New York, Long Island. Vermont, western and cen-
tral Massachusetts, most of Connecticut and New Hamp-
shire, and parts of Rhode Island and Maine received any-
where from 1% to nearly 5 ft (38 to 150 cm) of snow. In many
of these areas, snow fell for two to three days before ending
on 14 March. New York City officially recorded 21 in (53 cm)
while Brooklyn received 26 in (65 cm). Communities across
Long Isiand measured anywhere from 18 to 36 in (45 to 90
cm), while eastern Long Island received only about 10 in (25
cm), since rain was slow to change over to snow. Snow
amounts increased north of New York City where 30to S0 in
(75 to 127 cm) were common throughout New York’s Hud-
son Valley. Albany, N.Y. came in with 46.7 in (119 cm) and
Troy, N.Y. measured 55 in (138 cm). The area around Sara-
toga Springs, N.Y. recorded the greatest amounts, with re-
ports of 50to 58 in (127 to 145 ¢cm). While eastern New York
was inundated with snow, a rather sharp dividing line be-
tween very heavy snow amounts and relatively little snow can
be seen across central New York and Pennsylvania. Over
New England, snow totals were equally impressive with 20 to
40 in (51 to 102 cm) accumulations widespread, including
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44.7in (114 cm)in New Haven, Conn., 32in (80 cm) at Wor-
cester, Mass. and 27 in (68 cm) at Concord, N.H. Much of the
snowfall in western New England and in New York State was
accompanied by temperatures dropping to near 0°F (—18°C)
and high winds, producing blizzard to severe blizzard condi-
tions. Southeastern New England received most of their pre-
cipitation in the form of rain. Whereas Boston, Mass., alter-
nated between rain and snow, receiving seven to 12in (18 to
30 cm) of very wet snow, many locations in southeastern
Massachusetts received 2 in (5 cm) or less, including Woods
Hole, Mass., where only a trace was recorded. Temperatures
across eastern New England generally ranged from the low
20s to the low to mid 30s (—5°C to 2°C) during the storm pe-
riod, with readings as high as the low 40s (5°C) in southeast-
ern New England.

4. Data sources

Meteorological observations were obtained from a variety of
sources.” The main reporting, or “regular” stations of the
USSS provided the most complete and reliable set of read-
ings, which were made three times daily at 7a.m., 3 p.m. and
10 p.m. (75th meridian time—equivalent to 1200, 2000 and
0300 Greenwich Mean Time). In the late 1880s there were 170
regular stations of the USSS, whose reports were sent via tele-
graph to Washington, D.C., where they were compiled to
generate synoptic maps. The observations included uncor-
rected readings of pressure (inches of mercury), dry and wet
bulb temperature (°F), dew point temperature (°F), relative
humidity, wind velocity (miles per hour), cloudiness (amount,
kind and estimated velocity), precipitation (time, form, dura-
tion and quantity), current weather, and totals and averages
for various meteorological quantities. In addition to the re-
ports of the rcgular stations, rcports from voluntary ob-
servers of the Smithsonian Institution and the Surgeon Gen-
eral’s office numbered nearly 2000 in all and included a
slightly less complete summary of weather conditions than
the regular stations. These observations were also taken
three times daily, but at 7 a.m., 2 p.m., and 9 p.m. (1200,
1900, and 0200 GMT). Weather logs kept aboard ships pro-
vided offshore data during cyclogenesis, but unfortunately,
many of these reports are suspect since conditions at sea were
so poor. An example of the large amount of information
when the USSS “regular’ reports are combined with reports
from voluntary observers, the Surgeon General’s office and
ship weather logs, is presented in Fig. 5. This analysis depicts
surface weather conditions at 7 a.m. (75th meridian time) 12
March 1888, and will be discussed in the following section.

Original records of the USSS, the Smithsonian Institution
and the Surgeon General’s Office, were examined on micro-
film at the National Archives in Washington, D.C. Original
ship weather reports can also be found at the National Ar-
chives. Several publications that were written in the late 19th
century also contributed to the analysis. These include the

* Stations recording weather observations in 1888 are summarized
in the “‘List of Climatological Records in the National Archives™,
The National Archives, Washington, D.C., March, 1942 (revised in
1981).






