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Driven by a strong Arctic cold front that formed as a significant low pressure system through
the Great Lakes and eastern Canada, the Christmas 2022 Winter Storm (dubbed Elliott by
media outlets) had widespread impacts from the Rocky Mountains to the Gulf of Mexico and
Atlantic coast of North America.

Multi-Faceted Elements of a Significant Winter Storm

= Snow Squall and Flash Freeze Potential & Timin 1) Arctic Air Intrusion — Event Start
P ' .| Due to a strong surge of Pacific warmth
[ = |  ¥Fy | extending north into Alaska and the Arctic
I : region, an unseasonably strong Arctic air

mass flowed into the US beginning late
Tuesday, December 20. It cleared the East
Coast of the US by Friday, December 23.
The onset of cold air and associated flash
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2) Severe Cold by Dec. Standards
The map to the right shows the ranking of
the average minimum temperature over
the seven day period of December 19-25 ., = * v
across the path of the Arctic outbreak. o,
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3) Bomb Cyclone Develops

: A rapidly deepening low pressure formed over
the Missouri River Valley as the cold front
descended south, reaching rare levels for a

\F aon bomb cyclone (at least 24 mb of deepening
pressure within 24 hours). Most noteworthy
aspects of the low pressure system included
exceptionally strong low-level winds across
the majority of the eastern US—the highest
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4) Historical, Deadly Great Lakes Blizzard
Persistent west-southwest winds behind the cold front
aligned with the wind in an ideal trajectory to brings
exceptional snow totals east of Lakes Michigan, Erie,
and Ontario. The Buffalo, NY airport recorded 51.9” of
snowfall; peak blizzard conditions transpiring on the ¥ &
23" and 24™ with a peak wind gust of 72 mph and i o i e
zero visibility. Season-to-date: Buffalo’s 92.7” of snow December 25, 2022
is more than triple the average 28.3” and only several

inches short of the seasonal average of 95.4”
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Implications for the Insurance Industry

WSSI Snow Load

Snow Loading in Great Lakes Region
The Winter Storm Severity Index is a new
‘ =g product issued by the National Weather
e Service incorporating various aspects of winter

%} damage potential that could result in societal
issues. Snow amount, snow load, ice
accumulation, flash freeze, blowing snow and
ground blizzards are quantified and
# accumulated within the WSSI value. For

‘wime  UpPstate New York, the excessive snow totals in

PP #;.Mg"’ the blizzard resulted in an WSSI ‘extreme
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o smeessw. Buffalo, NY are enhanced to ensure heavy

™ « snowfall, including 48” frost depth, 90 mph
wind design speeds and 50 Ibs of ground snow
suenona l0ad. Unfortunately, 32 fatalities in the region
were attributed to stranded vehicles in
snowbanks, frozen cars, and other medical
emergencies associated with snow removal.
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Burst Pipes in Southeastern US
Localities across Mississippi, Alabama, Louisiana, Georgia, and the Carolinas reported burst
pipes within water distribution systems: infrastructure, homes, and businesses. Boil water
advisories from compromised water systems were issued in Jackson, MS, Shreveport, LA,
and Selma, LA. Charleston, SC reported doubled daily water flows compared to the average;
400 customers experienced damage. Water damage will be a major loss driver of this event.

Context for Selecting Top Analog Historical
Historical Analogs Events

As seen in the Guy Carpenter selection of top Storm Class | Time Economic
analog historical events (at right), meteorological Span Loss ($USD)
events with similar or stronger cold air magnitude [faton Adpere
and trajectory across the eastern US, have Dec. 15-
transpired four times since 1980. LA 25,1983 6.0Bn
From a temperature anomaly perspective, the
2022 event is closer to the Jan. 1985 and Jan. Cold Wave & Jan. 19- 2.3Bn
1994 than either Dec. 1983 or Dec. 1989 events. Show Storm 22,1985
Moreover, the core of coldest anomalies this Cold Wave & | Jan.17-
year remained focused across the Northern Winter Storm | 20, 1994 2.1Bn
Plains rather than centered in south Central US
and Texas as seen in 2021, which results in a Cold Wave Dec. 21- 1.6 Bn
poor analog match. 26, 1989

Finally, while blizzard conditions were
experienced downwind of the Great Lakes, the Power Outage Assessment

Source: NOAA

path of the low pressure system precluded an The Late Dec. 2022 event was not a
Eastern Seaboard track referred to as a Nor’easter blizzard, nor did exceptional
nor’easter. As such, historical events such as power outages transpire. There was a peak
Blizzard of 1993 and 1996, among others, were outage of 1.6M customers across many

not good matches to this event. states in contrast to 10M customers in 2021

and the Blizzard of 1993.


https://www.wpc.ncep.noaa.gov/wwd/wssi/WSSI_user_guide_2022.pdf
https://www.buffalony.gov/448/Building-Code

