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Putting Snow Cover Climate Data Records to Work

Snow cover and hydroclimate studies
Snow-atmosphere studies

Snow-sea ice studies

Seasonal cycle analysis

= Forced model simulations

Model intercomparison/validation
Studying long-term climate changes
Initializing weather prediction models
Estimating snow melt runoff
Analyzing surface albedo
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Agriculture Climate Ecosystems

Energy Water Weather

Key sector beneficiaries include

Media Energy Companies NOAA, NASA, NCAR,
National Geographic Finance & Economists USDA, USDOE, USGS
Private Forecasting

Research Groups
Educational Institutions
International

BAMS State of the Climate Report
IPCC Fifth Assessment Report
National Climate Assessment
NOAA Global Climate Dashboard
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NH mean decadal SCE anomalies (millions km?)
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Calculated over 49 snow seasons (years) using seasonal SCE means from Sep 1970—-May 2019. Normal period is
30 years for each season spanning from Sep 1980—-May 2010 (1981-2010). Fall 1971 missing. “2010s” calculated
using Sep 2010-May 2019 (9 snow seasons, 2011-2019).
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2019-2020 Northeast Snowfall



US Snowfall: 2019-2020 season

Seasonal accumulation of Interpolated Observed Snowfall Analysis for 2020 April 29, 12:00 UTC
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Northeast Snowfall: 2019-2020 season

Seasonal accumulation of Interpolated Observed Snowfall Analysis for 2020 April 29, 12:00 UTC
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Seasonal
Snowfall
at
Northeast
Airports

Oct. 1, 2019 - Apr. 27

Rank (least

Station 2020 Snowfall (in.) | Normal (in.) | Departure (in.) snowy)
Caribou, ME 146.0 107.9 38.1 9 snowiest
Rochester, NY 91.6 99.0 -7.4
Syracuse, NY 87.3 123.6 -36.3
Binghamton, NY 77.9 83.1 -5.2
Burlington, VT 69.6 81.0 -11.4
Buffalo, NY 68.9 94.3 -25.4
Erie, PA 67.6 100.9 -33.3
Portland, ME 59.6 61.8 -2.2
Albany, NY 49.7 60.1 -10.4
Concord, NH 46.1 61.3 -15.2
Worcester, MA 44.2 64.0 -19.8
Elkins, WV 34.1 83.4 -49.3 15
Hartford, CT 32,5 40.6 8.1
Beckley, WV 27.7 61.9 -34.2 14
Pittsburgh, PA 21.7 41.4 -19.7 11
Scranton, PA 21.7 46.0 -24.3 8
Boston, MA 15.8 43.8 -28.0 8
Williamsport, PA 13.4 36.0 -22.6 5
Providence, Rl 13.2 33.9 -20.7 7
Charleston, WV 10.9 36.4 -25.5 13
Bridgeport, CT 10.1 27.6 -17.5 8
Newark, NJ 6.9 28.5 -21.6 3
Islip, NY 6.8 24.8 -18.0 5
Huntington, WV 5.5 23.6 -18.1 10
Allentown, PA 53 32.9 -27.6 2
Harrisburg, PA 51 30.6 -25.5 1
Central Park, NY 4.8 25.8 -21.0 4
LaGaurdia Airport, NY 4.6 26.9 -22.3 4
Kennedy Airport, NY 3.8 23.8 -20.0 4
Dulles Airport, VA 2.9 22.0 -19.1 3
Baltimore, MD 1.8 20.1 -18.3 3
Wilmington, DE 0.9 20.2 -19.3 2
Washington National, DC 0.6 15.5 -14.9 3
Atlantic City, NJ 0.5 16.5 -16.0 2
Philadelphia, PA 0.3 22.4 -22.1 2




Top 2019-2020 snow season totals at CoCoRaHS
(and a few other) stations

Maine
Caribou NWS 146.0”

New Sweden 135.9”
Presque Island 131.3”

New Hampshire
Mt. Washington 227.07

Randolph 199.5"

Berlin 97.3”
Vermont

Greensboro 161.0”

Morgan 159.4”
Massachusetts

Fitchburg 71.27

Plainfield 69.6”
Rhode Island

Harrisville 26.77

Greenville 25.77

Connecticut
New Hartford Center 38.4”
Colebrook 38.3”

New York
Colden 166.7"
Wyoming 151.8”
New Jersey
High Point 39.2”

Highland Lakes 26.5"
Pennsylvania

Hidden Valley 95.6”

Springboro 90.4”
Delaware

Newark 2.8”

Milton 2.8”
Maryland

Mountain Lake Park 60.2”

McHenry 53.0”
West Virginia

Terra Alta 49.2"

Craigsville 42.5”



US Snowfall: 2018-2019 season
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New Jersey
2019-2020
Snowfall
(or lack thereof)
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Snowfall Departure (inches)
October 2019 - March 2020

Snowfall Departure (inches)
December 2019

Regional Climate Centers

2019-2020 Snowfall
departures

Snowfall Departure (inches)
February 2020




Why the Seasonal Snow Pattern?



Why the mild and relatively snow free 2020 winter?

Weather or Climate?

S Nty
Air pressure and winds north

around the Arctic swi tch between
these two phases (Arctic Oscillation)

and contribute to winter weather patterns. @

2019-2020 Snowy Northeast winters



Most of the Northern Hemisphere was mild this past winter

NCEP GFS air temperature anomaly Winter 2019/20 (relative to 1981-2010)
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Avg Temperature Departure (°F)
November 2019 - January 2020
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Why the Mid-Atlantic had so little snow this season

SEER IRl iUl As of Feb. 23

Snow Lighter Hmvuer

Atlanta

weather.com



https://weather.com

Precipitation Departure (inches)
November 2019 - January 2020
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Journey through the Season
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National Weather Service Albany New York
NDFD Snowfall Verification 1-3 December 2019

Analysis Data Source: Regional Observations

Old Forge

O P : § | ! 4.5 Snowfall Analysis 0" - 100"
: *2’27'" o A 1 07 . . 0.0
> 0s b . 220" i M <1.0"
% : : . M 1.0" - 2.0
| ; 2.0" - 3.0"
5m(26:27 16.5"820 0" 7 3.0" - 4.0"
/l 0P Qe 2 i ' 4.0" - 6.0"
= M 6.0" - 8.0"
I 8.0" -12.0"
= 12.0" - 18.0"
18.0" - 24.0"
24.0" - 30.0"

Thisis an experimental product. Care should be taken in using the data. Unofficial observations are plotted. Values at interpolated locations may not represent actual precipitation totals at thatlocation.



Snowfall December 1-3, 2019
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Highland Lakes, NJ
December 4, 2019

Source unknown



Daily Snow - December 17, 2019 (Day 351) Daily Departure - December 17, 2019 (Day 351)
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NJ Snow Cover
December 19, 2019

Figure 5. Snow cover across northern and central NJ and surrounding areas on the morning of

December 19. Skies over the land are cloud-free, thus the streaks of white of various shades

are snow that was laid down in squalls the previous afternoon and evening. Some snow cover
toward the north also remains from snowfalls earlier in the month. (NASA MODIS image)



January 20, 2020




February 21, 2020

MODIS



Adams Center, NY: February 28, 2020

RECENT REPORTS
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Snow Depth: March 1, 2020

Modeled Snow Depth for 2020 March 1,12:00 UTC
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Snow Water Equivalent: March 1, 2020

Modeled Snow Water Equivalent for 2020 March 1,12:00 UTC
868 mi
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Caribou Rules



Number of Consecutive Days Snow Depth >=1
for CARIBOU WFO, ME

Click column heading to sort ascending, click again to sort descending.

Rank Run Length Ending Date
1 163 2019-04-21
2 159 2020-04-18
3 155 2003-04-20
4 152 2008-04-19
- 152 1984-04-16
- 152 1972-04-25
7 151 1941-04-14
8 150 1973-04-19
- 150 1966-04-15
10 149 1975-04-18

Period of record: 1939-02-01 to 2020-04-28

SCACIS



Caribou 2019-2020 Snowfall: 146.0" (#9)

Top 10 Annual Snowfall Accumulation

WFO Caribou (1939 - Present)
Updated: July 25, 2019
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Snow Hangs On



Northern Maine Snowfall: April 21-22, 2020

National Weather Service Caribou Maine
Snowfall Late April 21-April 22, 2020

Analysis Data Source: Regional Observations

Snowrfall Analysis 0" - 100"
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N 8.0" - 12.0"

= 12.0" - 18.0"
18.0" - 24.0"
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Thisis an experimental product. Care should be taken in using the data. Unofficial observations are plotted. Values at interpolated locations may not represent actual precipitation totals at that location.
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Cherry Valley, NY

April 27, 2020

Source: unknown




April 29, 2020

MODIS



An Upcoming Closer Look:
Ongoing Monitoring Improvements



Mean NOAA IMS
Snow Cover Extent
January (24 km)

Percent of days
snow covered
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Example of enhanced product:
24km snow cover extent departure — Dec. 2018

0
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Summing up:

Seasonal snow isn’t going away soon.

Try of late to convince anyone in the Mid-Atlantic of that!
2019-2020 polar vortex disappoints most Northeast snow lovers.
Yet on occasion the flakes did fly.

Greedy Caribou.

April snows....if only it was January.....

Ongoing monitoring improvements.


https://snows�.if

Dave Robinson F
~ david.robinson@rutgers.edu





