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BEFORE WE GET STARTED...

Got questions?
During the webinar, use the “Ask Question” feature.
After the webinar, send questions to info@earthnetworks.com.

We can’t hear you.
You are in “listen only mode” and your microphone is muted.

On the go?

Download the “GoToWebinar” app on your smartphone or tablet to
watch live.

And yes, this webinar is being recorded and the recording will be provided to you.
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@ Computer audio
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% MUTED
Microphone {(HD Webcam C510) v

Speakers (High Definition Aud... v

¥ Questions bl |

ITEnter a question for staff]

+—Question Box

Multi sessions different registrants
Webinar ID: 980-960-603
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http://earthnetworks.com

IF YOU CAN'T HEAR US...

. File View Help @&~ _Omx
Try again. s ——
Sign out and try re-joining the webinar session. L © Computer audio | | Audio
() Phone call
Check your speakers. % mUTED

Microphone {(HD Webcam C510) v

Are your speakers muted? Is the volume turned all the way up?

Speakers (High Definition Aud... v

Check your internet.
Switch from a wireless to a wired internet connection. e =]

Use your phone.
Dial into the webinar using the phone instead of your computer. [Enter a question for staff

Send us a message.

Multi sessions different registrants

Use the “Ask a Question” feature for additional assistance. Webinar ID: 980-960-603
&8 GoTowebinar
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2020-2021 WINTER OUTLOOK

The Winter Outlook covers the
expected temperature and
precipitation trends in the Lower 48.
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This outlook covers the three coldest months
of the year into early spring:

December, January, February and
March
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LAST TWO WINTERS SHOW WARM, WET PATTERN B,

Statewide Maximum Temperature Ranks

December 2019-February 2020
Period: 1895-2020

National Centers for
Environmental
Information

None of the states had a cooler than
average winter for 2019-2020.
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The 2018-2019 winter ranked as the

wettest on record for the lower 48.

Statewide Precipitation Ranks

December 2018-February 2019
Period: 1895-2019
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LET’S DIVE INTO THE

2020-2021 WINTER OUTLOOK
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LEADING FACTORS IN THE 2020-21 WINTER OUTLOOK

ENSO (El Nifio Southern
Oscillation):

Will it be an El Nifio,
La Nifla or Neutral Winter?

Best-matched winters
(analog years):

Which past years represent
expected trends this winter?

Decadal Trends
(temperature and precipitation):

Have there been any striking
trends in the last 10 years?
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WHAT IS ENSO? (EL NINO SOUTHERN OSCILLATION)

La Nina El Nifho

Sea Surface Temperature Anomalies Sea Surface Temperature Anomalies
Monthly SST Anomaly 2017/09/10 - 2017/10/07 Daily SST Anomaly e A A
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WHICH PHASE OF ENSO IS EXPECTED THIS WINTER?

La Nina will continue through winter

Monthly SST Anomaly 2020/10/04 - 2020/10/31
90N o b b o oy s by by e e b by b b
60N —: g
30N The equatorlal
5l Pacific sea surface
- temperatures are
30S —
_ BELOW average.
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NOAA/PSL Base Period: 1981-2010 4-353-25-2-15-1-0505 115 2 25 3 35 4 °C
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Ensemble member -@— Forecast mean —e— Past analysis -0  Month-to-date

www_bom.gov.au/climate Model- ACCESS-S1
Commonwealth of Australia 2020, Australian Bureau of Meteorology Model run: 24 Oct 2020 Base period 1990-2012

International climate model outlooks
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TYPICAL LA NINA WINTERTIME U.S. PATTERN
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Wet (snowy in the
mountains) and cooler
from the Northwest
into the Upper
Mississippi Valley

s variable
Polar Jet Stream

il wetter VTSN T | (U b e Dry and warm for

blocking much of the South

high pressure
Dry and warm in the

southern tier and

. EREN East Coast, wet in the
La Nifia Jet Stream Pattern % -- My _ Ohio Valley
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HISTORICAL PERSPECTIVE ON LA NINA

How long does La Nifa usually last? When did the current La Nifia Begin?

9 - 12 months September

Based on past history, when will it likely diminish? How long did the most recent La Nifa last?

Summer or Fall 2021 8 months (Sept 2017 — April 2018)
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A CLOSER LOOK AT U.S. WINTER TRENDS IN A LA NINA WINTER

TEMPERATURE DEPARTURES FROM AVERAGE

NOAA/NCE! Climate Division Composite Temperature Anomalies (F)

Versus 1981—2010 Longterm Average
Dec to Mar 1954-55,1964~65,1971-72,1974~75,1983—84,1984—-85,2000-01,2005-06
2008-09,2016~-17,2017—18,1955-56,1970~71,1995-96,2011-12,1975-76,1973~74,1988-89,1998—
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PRECIPITATION DEPARTURES FROM AVERAGE

NOAA/NCEI Climate Division Composite Precipitation Anomalies (in)

Versus 1981—2010 Longterm Average
Dec to Mar 1954-55,1964—65,1971-72,1974—75,1983—84,1984—85,2000-01,2005-06
2008-09,2016~-17,2017—18,1955-56,1970~71,1995-96,2011-12,1975-76,1973~74,1988-89,1998—
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NOAA PSL and CIRES—-CU

—30° =200 —=1.00 00 1.0 20 3.0

~ARTH
N=TWORKS



o o ®
o '®

TYPICAL LA NINA SNOWFALL PATTERN

11111

Average snowfall patterns for all La Nifa years

More snow than average
in the Northwest,
northern Rockies and
Upper Mississippi Valley
to interior New England

Less snow than average
in the southern Rockies,
Southwest mountains,
Ohio Valley and
Mid-Atlantic

Difference from average seasonal snowfall (inches)
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LA NINA INFLUENCE ON ICE STORMS

1-2 per.year

Bangor
Augusta
Burlington Portland In a La Nifna Winter:
2-3 per.year
Syracime Bosfon lce Storm frequency
— a most pronounced
s from Adirondacks to
Lehigh Valley

s 34 per year

New York

. Philadelphia
Fittsburgh Baltimore

Columbus

bolis Washington

Cincinnati
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A stronger signal
for more severe
thunderstorms
producing
tornadoes and hall
in a La Nifa spring
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(March-May).

-~
March-May . NOAA Climate.gov
Tornado/hail frequency index
less frequent normal more frequent

1 2 3 B

March-May values of a blend of tornado and hail reports with a tornado environment index (TEI) and a hail
environment index (HEI) for El Nino and La Nina years. Maps by climate.gov; data from the authors,




ANALOG YEARS

YEARS THAT LOOK SIMILAR TO
THE 2020-2021 WINTER




YEARS WITH SIMILAR LA NINA PATTERN TO WINTER 2020-21

TEMPERATURE DEPARTURES FROM AVERAGE PRECIPITATION DEPARTURES FROM AVERAGE

NOAA/NCE! Climate Division Composite Temperature Anomalies (F)

—3.0

Dec to Mar 2005-06,2007-08,2008-09,2010-11

=2:8

Versus 1981—-2010 Longterm Average

NOAA PSL and CIRES—-CU

=1.0° 0.0 10 20 3.0

NOAA/NCEI Climate Division Composite Precipitation Anomalies (in)
Dec to Mar 2005-06,2007-08,2008-09,2010-11
Versus 1981-2010 Longterm Average

NOAA PSL and CIRES-CU
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DECADAL TRENDS

NOTEWORTHY WINTER TEMPERATURE
AND PRECIPITATION TRENDS
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TRENDS IN THE LAST 10 WINTERS ACROSS THEU.S. e

TEMPERATURES COMPARED TO AVERAGE PRECIPITATION COMPARED TO AVERAGE
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: e : . NOAA/NCE! Climate Division Composite Precipitation Anomalies (in)
NOAA/NCEI Climate D c te T ture Anomalies (F
/ Iiiate, Oivislon Pormpnets Tampacaturs Anomiaiss: (£2 Dec to Mar 2010—11 to 2019—20
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WINTER TEMPERATURE TRENDS OVER THE LAST 30 YEARS
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Average Minimum Temperature Trends
Winter 1990-2019 (30 years)
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Degrees Fahrenheit per Decade

Data Source: 5km Gridded Dataset (nCimGrid)

National Centers for

Environmental Information
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Average Maximum Temperature Trends
Winter 1990-2019 (30 years)
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WINTER OUTLOOK 2020 — 2021 INPUTS

FACTORS WEIGHTED

e 40%: La Nina

* 30%: Analog Years
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EARTH NETWORKS 2020-2021 WINTER OUTLOOK

MAJOR REGIONAL IMPACT POINTS - TEMPERATURES

Winter Outlook - Temperature Forecast December 2020-March 2021 EarthNetworks.com
o Active northern tier storm track will
produce below-average temperatures.
Severe cold blasts will be far and few Below Average

between.

o Southern tier will stay warmer than average
due to active storm track staying far north.
Daytime highs will likely be warmer than

average on many occasions due to lack of
cloud cover. Above
Average

o Near average temperatures expected from the
interior Northwest into the central Plains,

Midwest, Ohio Valley and Great Lakes. NETWORKS

25



EARTH NETWORKS 2020-2021 WINTER OUTLOOK MAJOR

REGIONAL IMPACT POINTS - PRECIPITATION

o Drought will intensify across California, the Winter Outlook - Precipitation Forecast December 2020-March 2021 EarthNetworks.com

Four Corners, Southwest and southern
Rockies. Wildfire danger will be significant Above
during any Santa Ana wind events. Average

o More snow than average expected for the
Cascades, northern Rockies, northern Plains
and Minnesota Arrowhead. The Northwest
Coast will see more rain than average.

Above
Average

o Active storm track for the Ohio and
Tennessee valleys and Great Lakes. Less snow
than average for the Ohio Valley but near to Below Average
above average snow likely for the Great Lakes.

o Upstate New York and interior New England
will see more snow than average.
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o Southern Tier and Interstate 95 corridor will
see a drier than average winter. 26



HOW WILL THIS WINTER COMPARE TO LAST YEAR?

TEMPERATURES PRECIPITATION

Temperature Comparison To The Winter of 2019-2020 co Precipitation Comparison To The Winter of 2019-2020

Similar :
Wetter/Snowier
Similar
Drier
Similar Similar

ol Similar
Similar.or
Warmer

Warmer F
SHE Drier

— Similar
Similar
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HOW WILL THIS WINTER’S TEMPERATURES COMPARE TO LAST YEAR?

THIS WINTER’S OUTLOOK LAST WINTER’S TEMPERATURES L

NOAA/NCEI Climate Division Temperature Anomalies (F)

Winter Outlook - Temperature Forecast December 2020-March 2021 EarthNetworks.com Dec to Mar 2019-20
Versus 1981—-2010 Longterm Average

Below Average

NOAA PSL and CIRES—-CU

—5.0 =20 =10 0.0 1.0 2.0 3.0

*Similar east of the Mississippi Valley, in the southern tier and California.
— RTH *Colder along the Northwest Coast, northern Rockies, northern Plains to the Minnesota Arrowhead.
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HOW WILL THIS WINTER’S PRECIPITATION COMPARE TO LAST YEAR?

THIS WINTER’S OUTLOOK LAST WINTER’S PRECIPITATION

NOAA/NCE! Climate Division Precipitation Anomalies (in)

Winter Outlook - Precipitation Forecast December 2020-March 2021 EarthNetworks.com Dec to Mar 2019-20
Versus 1981-2010 Longterm Average

Above =
Average A

Below Average

NOAA PSL and CIRES-CU

=350 =20 —=%0 0.0 1.0 2.0 3.0

*Similar dry pattern in California to the southern Rockies. *More precipitation in the northern Rockies to northern Plains.
— RTH *Similar wet pattern in the Northwest. *Similar wet pattern in the Ohio and Tennessee valleys, drier for much of the South and East Coast.
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LATEST DROUGHT INFORMATION AND EXPECTED TRENDS

CURRENT DROUGHT STATUS DROUGHT OUTLOOK THROUGH JANUARY

U.S. Drought Monitor eers; 0e)

Valid 7 a.m. EST

J Depicts large-scale trends based
7 ©onsubjectively denved probabilities

Drought Impact Types.
r~ Delineates dominant impacts

S = Short-Term. lypically less than
8 months (e.g. agricullure, grasslands)
L = Long-Term, typically greater than Author:
8 2 Anthony Artusa

e.g. hydrology, ecology)
NOAA/NWS/NCEP/Climate Prediction Center
;[ orougnt persists
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:bnormalw Dry ‘

Moderate Drought

Se

ki o B orougnt persists
Exceptional Drought

David Miskus .
NOAA/NWS/NCEP/CPC . .
Drought remains but improves

O
28828
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. Drought removal likely
Drought development likely
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THANK YOU
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Contact us at info@earthnetworks.com or 301-250-4000



WEATHER
BRIEFING

TUESDAYS AT 11:00AM ET

SIGN UP
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COLD WEATHER CLIMATOLOGY

Average Number of Days From Dec-Mar With Minimum Temperatures Below 32 Degrees

Caribou
Missoula Bismarck 91

Portland 37 33

6 Minneapolis Albany Boston

39
Chicago
Salt Lake Ci
Sacramento 4 5 R/ 35

Denver St Louis

Las Vegas 3 4 1 7

Los Angeles 1 :
Oklahoma City Memphis  Asheville
Albuquerque

Phoenix 8 56 11
0 8 Birmingham _ Charleston

Dallas 2 < 1
New Orleans

Miami
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Interior Northeast,
Mountain West On
Average See The Most
Number of Days With
Minimum Temperatures
Below 32 Degrees




RECENT CHANGES IN LONG-TERM WINTER COLD TRENDS
WINTER LOSING ITS CHILL

CHANGE IN LONGEST WINTER COLD SNAP (DAYS)

4 Y

Change in average number of
days in the longest streak of

consecutive winter days below
normal since 1970

&
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_ Courtesy: Climate Central.org
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CATALOG OF ALL KNOWN STRATOSPHERIC WARMING EVENTS

AND THEIR WINTER TRENDS
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TEMPERATURE TRENDS PRECIPITATION TRENDS

NOAA/NCE! Climate Division Composite Temperature Anomalies (F)

Versus 1981—2010 Longterm Average
Dec to Mar 2017-18,2018—19,2012—13,2009—10,2008—09,2006—07,2005-06,2003—04
2002-03,2001-02,2000—01,1999—00,1998—99,1987—88,1988—89,1986—87,1984—85,1983-84,1981—

=

NOAA PSL and CIRES—-CU

=30 =2:0 =1.0" 0.0 1.0 2.0 3.0

NOAA/NCE! Climate Division Composite Precipitation Anomalies (in)

Versus 1981—-2010 Longterm Average
Dec to Mar 2017-18,2018-19,2012-13,2009—10,2008—09,2006—07,2005-06,2003—-04
2002-03,2001-02,2000-01,1999-00,1998-99,1987-88,1988—-89,1986-87,1984—-85,1983—-84,1981—

.

NOAA PSL and CIRES—-CU
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