Sea Surface Temperature and Snowfall: How Warming Waters
Can Contribute to Larger Snow Storms
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Major cities on the northeast coast of the United States [ Most snowstorms occur during stronger El Nifio years }

have seen a number of historic snowfall event.s in recent z e el A 8 New York City Washington, DC
years. For example, the large snowstorm that impacted PO.2 T
the mid-Atlantic in early 2016 hitting New York City Hartford Bradley Belvedere Tower, NY Hagerstown, MD

. . .. ' International Airport, CT New York J F Kennedy Martinsburg 4.3 E, WV
(NYC) and WaSh|ngt0n DC, IN add|t|0n to the extreme Providence T F Green State ~ International Airport, NY Maryland Science Center

. . Airport, RI New York LaGuardia Airport, Baltimore, MD
amount of snowfall that occurred in the Boston area in Worcester. MA NY e B bl .

- Newark International International Airport, VA
2015. These |arge snowfall events have often occurred 85 80 75 70 65 e s 1] Woshinaton Reager 1900 1940 1980 2020 Year 1900 1920 1940 1960 1980 2000 2020

in Conjunction Wlth unusua”y warm sea Surface | National Airport, VA Figure 14 & 15: Warm (red)and.cold(blue) pe-r?odsare.based or.1~a threshold of +/- O.§°C fd'r“’Fhe Ocea!rjic Nino
tem peratu res (SSTS) i the Atlantic basin However Longitude Table 2: Stations for each location were chosen based off the National Weather (ONI) Indexfora 3 month runnm.g mean. Positive ONl is an El Nifio event and aor;lelgatlvses(-)rN‘ils a LaI N-m:z:vent.
. o . ) ¢ . Figure 3: Mean SSTs were calculated individually for each location. Service observed weatherreports. 16. ONlvs. SST Anomaly in NYC Figures 16 & 17: 17. Vs nomaly in
there is very limited research attempting to address this Greater ONI has
question | a strong positive

relationship with

Results: Monthly Data | creased SST

anomaliesin
NYC and DC.
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Overall, snowfall amounts are decreasing over time with increase in SSTs

SST Anomaly (°C)

Boston New York City Washington, DC | Figures 18 & 19:

Boston Average Snowfall and 5. NYC Average Snowfall and c. DC Average Snowfall and Greater ONI has a

Average SST in January Average SST in February Average SST in March strong positive
influence snowfall

eventsin NYC and
a slight positive
relationshipin DC.
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Photos courtesy of: http://www.accuweather.com/en/weather-news/recap-blizzard-2016- washington-dc-new-york-city-philadelphia-baltimore-northeast/54977271
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Figures 1 & 2: The impact of theJanuary 23, 2016 snowstormon NYC and DC.
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Figures 4, 5 & 6: Plots of average total snowfall and SST from 1894 to 2016. Mean snowfall was calculated by averaging observed values at each | R | Warmer SSTs in the Pacific are associated Wlth
station. Time series plots were made for January, February, March and December for each location. -

Perform a statistical analysis of mid-Atlantic SST

: higher snowfall in the northeast. El Niho events
data and snowfall amounts in Boston, NYC and DC Average SST vs. Average Average SST vs. Average o Average SST vs. Average L O = g | |
Monthly Snowfall in Boston " Monthly Snowfall in DC " Monthly Snowfall in NYC B e force the jet stream to dip down more frequently,

Analyze how this relationship has evolved over the | ., sending cool air to combine with warm SSTs in the

course of the observational record mid-Atlantic, which contribute to larger snowfall
events (Figures 20, 21 & 22).
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To predict how snowfall in the northeast will be XL i L N
: : e Uy ol ' : | Sites Used to Calculate Average SST ,, onowinNYC vs. SST Anomalies
affected by increase in SSTs , . for the North Pacific - in the North Pacific
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Figures 7, 8 & 9: Increasing SSTs have a negative relationship with increasing snowfall. These trends are seen in all the winter months throughout the

M EthOd S a nd Data three locations.Januaryis highlighted in blue, February in red, March in green and December in
Snowfall coT Results: Top Showstorms

Monthly snowfall amounts were collected Mean SSTs for Boston, NYC and DC were Top snowfall events are shown to be more frequent post 1970 140 135 130 125 120 115

for stationsinand near Boston, NYC, and DC.
averaged for December, January, Longitude SST Anomaly (°C)
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collected for NYC an SST Anomaly vs. Top Snowtall in NYC ,,  Samples of Post 1970 Anomalies in NYC

Figures 10 & 11: Top
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anomalies and observed Over time, increasing SSTs in the mid-Atlantic result in
snowfallin NYC and DC unlike .
| T f r ore 1970 (black) which have 2 overall less monthly snowfall in the northeast

0.0 0.2 0.4 0.6 negative relationship.

Density of R Values for 100,000 Random Larger, individual snowfall events can occur in conjunction
S I fPost 1970 SST A liesinDC . . o
ampEe e romaes with increased SSTs and stronger El Nifio events
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B Figures 12 & 13: In order to
. test the significance of the
post 1970 results, a test of
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