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Actuarial Weather Extremes: January 2021

January Weather Station Records, Dangerous Snowfall Accumulation,
Persistent Severe Drought Conditions

Overview

This report examines individual station records in the U.S. and Canada for four weather metrics from the Global
Historical Climatology Network (GHCN): Precipitation (PRCP), Snow (SNOW), Daily Maximum Temperature (TMAX),
and Daily Minimum Temperature (TMIN). Extreme snow in the California / Nevada border area in late January
produced nearly 70 inches of snow at one station, and reports from nearby areas indicated over 100 inches in a
four-day period. Additionally, the report focuses on drought conditions which persist and compared to January
2020 are extreme.

PRCP, SNOW, TMAX, TMIN January Station Records: Several GHCN weather stations recorded record readings and
amounts for January in 2021. The records in many cases are greater than 150% of the previous record amount (for
PRCP and SNOW) and shown by excess temperature amount (for TMAX and TMIN). See Figures 1-4.

Heavy Snowfall in California / Nevada Border Area: One GHCN Station near Truckee California, recorded 70 inches
of snow during the period January 26-29. As reported by KTLA News California, the National Weather Service
indicated that Mammoth Mountain, CA recorded 94 inches of snow at the base and 107 inches of snow at the
summit in 72 hours leading up to January 29, 2021. ! The storm included an “atmospheric river” that dumped heavy
moisture on California for three days. Atmospheric rivers are long concentrated streams of moist air that come
onshore from the ocean. ?

Persisting Drought Conditions in Western U.S. Over 60% of the U.S. was in Severe Drought condition or worse in
late January 2021 versus less than 2.5% of the U.S. in the same conditions in late January 2020. 3 In some cases, the
drought extremes are in areas noted above which were set upon by the atmospheric river systems. These areas are
seeing extreme conditions at both ends with respect to moisture.

Give us your feedback!

- Click here
Take a short survey on this report.

1 KTLA News. January 29, 2021. Mammoth receives about 9 feet of snow as ‘superstorm’ wallops Sierra | KTLA
2 Inside Climate News. February 2,2021. A Surge From an Atmospheric River Drove California’s Latest Climate Extremes - Inside Climate News
3 Compare Two Weeks | United States Drought Monitor (unl.edu)
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GHCN PRCP, SNOW, TMAX, TMIN Station Records for January

Figures 1-4 show Global Historical Climatology Network (GHCN) January Monthly Station Records set in January 2021 for the
years 1960-2021. Temperatures in the Canadian Atlantic Provinces exhibited record warmth for January. Precipitation records
were concentrated in the Central U.S. and Snow records were prevalent in the Southwest U.S. and near to a very large snow
system in Norther California which is featured in Figure 5.

Figure 1
PRECIPITATION RECORDS IN JANUARY 2021 (% OF PREVIOUS RECORD)
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Source: GHCN station data (Accessed February 4, 2021). ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily/ghend all.tar.gz

Figure 2
DAILY HIGH TEMPERATURE RECORDS IN JANUARY 2021 (EXCESS DEGREES F OVER PREVIOUS RECORD)
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Source: GHCN station data (Accessed February 4, 2021). ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily/ghend all.tar.gz
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Figure 3
RECORD HIGH DAILY LOW TEMPERATURES IN JANUARY 2021 (EXCESS DEGREES F OVER PREVIOUS RECORD)
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Source: GHCN station data (Accessed February 4, 2021). ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily/ghend all.tar.gz

Figure 4
SNOW RECORDS IN JANUARY 2021 (% OF PREVIOUS RECORD)

[l 100%-110%

O 1me-125%

L [ 126%-150% -
? / uNOIS!

; g\
[tk 150% :
£ ;37 _ i * : . INDIANA,

1DAKO

i %
 \IRGINWA S

NC

4 Joart %
L KENTUCKY.
" TENNESSEE -

wissIPP

Source: GHCN station data (Accessed February 4, 2021). ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily/ghend all.tar.gz
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Heavy Snowfall in California / Nevada Border Area

Figure 5 shows the snowfall totals associated with a heavy storm that dropped over 100 inches of snow in some areas of the
Sierra Nevada mountain range in a 72-hour period from January 26-29, 2021. Snow Immersion Suffocation (SIS) warnings were
issued by nearby ski resorts after the death of a skier who was found upside down and unconscious at the intersection of two ski
trails. 4

Figure 5
STATIONS WITH 24+ INCHES OF SNOWFALL TOTALS OVER THE PERIOD JANUARY 26-29, 2021
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Source: GHCN station data (Accessed February 4, 2021). ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily/ghend all.tar.gz

4 KTLA News. January 29, 2021 Mammoth receives about 9 feet of snow as ‘superstorm’ wallops Sierra | KTLA
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Persisting Drought Conditions in the Western U.S.

Severe drought conditions continue to persist from 2020 in the Western U.S. As compared to late-January 2020, late-January
2021 is in a significantly heavier drought condition, with over 60% of the U.S. in Severe Drought or worse in 2021 versus less than
2.5% of the U.S. in the same conditions a year earlier.

Figure 6
LATE JANUARY CONTINENTAL U.S. DROUGHT CONDITIONS IN 2020 AND 2021

Drought Classification
None _JoE! (Extreme Drought)
DO (Abnarmally Dry) | D4 (Exceptional Drought)
D1 (Moderate Drought) M No Data

L] (Severe Drought)

44 |January 28, 2020 ~ | 4 |January 26, 2021 ~|

Statistics Comparison

T e oo e I

2020-01-28 73.32 26.68 11.00 2E 0.05 0.00 40
2021-01-26 37.69 62.31 46.02 32.51 21.10 8.96 171
Change -35.63 35.63 35.02 30.12 21.05 8.96 131

Source: United States Drought Monitor, retrieved on 2/16/2021: Compare Two Weeks | United States Drought Monitor

(unl.edu)
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Rough Assessment of the Losses Caused by the Recent Extreme Weather

Economic and insured losses are often difficult to estimate in the immediate aftermath of an extreme weather
event. With the passage of time, the extent of the losses gradually becomes clearer.

Northern California Atmospheric Storm Damage

The Norther California atmospheric storm that led to the heavy snowfalls featured in Figure 6 above, also led to
uprooted trees and knocked out power to thousands. > The storm included an “atmospheric river” that dumped
heavy moisture on California for three days. Atmospheric rivers are long concentrated streams of moist air that
come onshore from the ocean. ®

Data

Snow, precipitation and temperature data used in this report was obtained from the Global Historical Climatology
Network (“GHCN”) weather database, which provides daily weather observations from over 100,000 weather
stations worldwide, covering over 180 countries. The database is publicly available through the National Oceanic
and Atmospheric Administration (NOAA) via the following FTP site:
ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily/ghcnd all.tar.gz

Filename: ghcnd all.tar.gz

5 The Sacramento Bee. January 27, 2021. CA winter storm: See photos, video of damage from heavy rain | The Sacramento Bee (sacbee.com)
6 Inside Climate News. February 2,2021. A Surge From an Atmospheric River Drove California’s Latest Climate Extremes - Inside Climate News
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About The Society of Actuaries

With roots dating back to 1889, the Society of Actuaries (SOA) is the world’s largest actuarial professional
organizations with more than 31,000 members. Through research and education, the SOA’s mission is to advance
actuarial knowledge and to enhance the ability of actuaries to provide expert advice and relevant solutions for
financial, business and societal challenges. The SOA’s vision is for actuaries to be the leading professionals in the
measurement and management of risk.

The SOA supports actuaries and advances knowledge through research and education. As part of its work, the SOA
seeks to inform public policy development and public understanding through research. The SOA aspires to be a
trusted source of objective, data-driven research and analysis with an actuarial perspective for its members,
industry, policymakers and the public. This distinct perspective comes from the SOA as an association of actuaries,
who have a rigorous formal education and direct experience as practitioners as they perform applied research. The
SOA also welcomes the opportunity to partner with other organizations in our work where appropriate.

The SOA has a history of working with public policymakers and regulators in developing historical experience studies
and projection techniques as well as individual reports on health care, retirement and other topics. The SOA’s
research is intended to aid the work of policymakers and regulators and follow certain core principles:

Objectivity: The SOA’s research informs and provides analysis that can be relied upon by other individuals or
organizations involved in public policy discussions. The SOA does not take advocacy positions or lobby specific policy
proposals.

Quality: The SOA aspires to the highest ethical and quality standards in all of its research and analysis. Our research
process is overseen by experienced actuaries and nonactuaries from a range of industry sectors and organizations. A
rigorous peer-review process ensures the quality and integrity of our work.

Relevance: The SOA provides timely research on public policy issues. Our research advances actuarial knowledge
while providing critical insights on key policy issues, and thereby provides value to stakeholders and decision
makers.

Quantification: The SOA leverages the diverse skill sets of actuaries to provide research and findings that are driven
by the best available data and methods. Actuaries use detailed modeling to analyze financial risk and provide
distinct insight and quantification. Further, actuarial standards require transparency and the disclosure of the
assumptions and analytic approach underlying the work.

Society of Actuaries
475 N. Martingale Road, Suite 600
Schaumburg, Illinois 60173
www.SOA.org
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