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A laska’s Statewide Climate Summary for December 2021 provides an overview of 
weather for the month based on data from selected weather stations throughout 
the state. “Departure from normal” refers to the climatological average over the 

1991-2020 normal period. Here, we report on temperature, precipitation and drought 
conditions in the state, as well as the condition of the Arctic sea ice.  

HIGHLIGHTS 
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Extreme precipitation and rain-on-snow along the West Coast 
and the Interior.  Heavy snowfall, freezing rain, and rain 

contributed to regional records of total annual precipitation. 

A new statewide high temperature record of 67ºF set at Kodiak 
on December 26. 

Warmer than usual temperatures for the Interior and 
southwestern Alaska, and much cooler than usual across the 

Panhandle. 

More precipitation than usual for much of the state, with much 
less than usual for the southern coast. 

The December average sea ice extent was the 13th lowest on 
record.
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Synoptic Situation Summary 

December 2021 was characterized by low sea level pressure over much of the Arctic, with 
minima over the Sea of Okhotsk, the Bering Sea, and the northeastern coast of the Gulf of 
Alaska, and high sea level pressure to the south of the Aleutian Islands in the North Pacific 
(Figure 1A). The end-of-month atmospheric circulation associated with the stationary 
high-pressure system and upper-level ridging frequently centered over or to the west of 
the state (Figure 1B), conditions common during La Niña winters, formed an atmospheric 
river transporting unseasonably warm and moist air from low latitudes all the way into the 

3

Figure 1. (A) Gridded mean sea level pressure for December 2021 from the ECMWF ERA5 reanalysis; (B) GFS 250 hPa wind 
speeds and mean sea level pressure forecast, and (C) GFS/CFSR 2 meter temperature anomaly forecast at 12 UTC 
December 26.  Source: Climate Reanalyzer (climateranalyzer.org), Climate Change Institute, University of Maine.

A.

B. C.

http://climateranalyzer.org
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Arctic.  This additional heat and moisture helped to fuel strong storms that produced 
heavy snow, freezing rain, and rain across the state north of the Alaska Range.  Upper-
level ridging was also a primary factor in driving colder arctic air from Alaska’s Interior 
south over the Panhandle, resulting in persistent periods of below normal temperatures 
and much of the precipitation in the area to fall as snow (Figure 1C). 

Temperature 

Overall, warmer than normal temperatures were observed at first-order stations 
across much of the Interior and southwestern coast during December, and colder 
than normal temperatures were reported across the Panhandle, Southcentral, and 
northwestern coast (Figure 2, Table 1).  Substantial shifts in temperature at most 
locations during the month were closely tied with active storm periods, with 
positive daily temperature anomalies associated with approaching low-pressure 
systems and negative temperature anomalies with the inflow of colder air behind 
them (Figure 3).  This pattern was most prominent across the West Coast and areas 
to south of the Brooks Range and north of the Alaska Range, but unseasonably 
warm air also reached the North Slope.  On December 20, maximum temperatures 
at or above freezing were recorded across the region, including at Utqiaġvik, 
Deadhorse, Umiat Airfield, and the Sagwon SNOTEL site.  The highest temperature 
anomalies occurred during an active storm period at the end of the month, with 
warmer air being transported from the southwest along an upper-level ridge.  From  
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Figure 2.  Monthly mean temperature departure from normal (ºF), December 2021, for selected stations around the state of 
Alaska.  Temperature data for McGrath are from the McGrath SNOTEL station.
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Figure 3. Daily mean temperature departures for each day in December 2021 at the selected stations. 
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December 25-28, new daily maximum temperature records were set at Cold Bay, 
Delta Junction, Fairbanks, and Kodiak. The new record maximum temperature of 
65ºF at the Kodiak airport on December 26 was 20ºF higher than the previous 
record, and the maximum of 67ºF at the Kodiak tide gauge station set a new 
statewide record maximum for the month of December.  Downstream of the ridge 
peak, northerly winds brought very cold temperatures to the Panhandle over the 
Christmas holiday. Ketchikan set new record minimum temperatures on December 
25-26, and additional daily minimum records were set in Auke Bay, Hoonah, 
Pelican, and Thorne Bay on December 25. 
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Station Observed  (ºF) Normal  (ºF) Departure  (ºF)

Anchorage 16.9 19.4 -2.5

Bethel 18.6 10.0 8.6

Bettles -7.5 -6.0 -1.5

Cold Bay 34.7 30.7 3.7

Delta Junction 3.8 2.4 1.4

Fairbanks 1.5 -4.4 5.8

Gulkana -3.4 -0.2 -3.1

Homer 23.7 27.7 -4.0

Juneau 21.3 30.3 -9.0

Ketchikan 25.9 36.4 -10.5

King Salmon 18.6 18.6 0.0

Kodiak 30.8 31.9 -1.2

Kotzebue -0.5 2.4 -1.9

Nome 8.5 9.1 -0.6

St. Paul Island 33.5 28.9 4.5

Talkeetna 11.6 15.6 -4.0

Utqiaġvik   -6.5 -6.3 -0.1

Yakutat 22.4 30.8 -8.3

Table 1. Mean monthly air temperature, normal (1991-2020) and departure for selected stations throughout the state, 
December 2021. Color-coded to Figure 1 (yellow-orange-red = warmer than usual; shades of blue = cooler than usual). 
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Precipitation 

Extreme weather events, fueled by bands of tropical moisture, marked the end-of year 
Alaska weather.  Alaska’s Interior received regionally up to 10-times the average 
climatological December precipitation amount; a main part of this Interior precipitation 
was caused by an unprecedented rain-on-snow rainfall event at the end of the month.  
Chronologically, the extreme events started with a storm on December 5-7, which 
brought heavy snowfall and blizzard conditions to the West Coast; hurricane force wind 
gusts were recorded at locations on the Seward Peninsula, as well as snowfall to the Cook 
Inlet, Kenai Peninsula, and parts of the Alaska and Brooks Range (Figure 4).  Over two feet 
(27.0 inches) were recorded at Wiseman on December 6, and another 14.6 inches on 

December 7.  Over December 24-26, widespread snowfall, freezing rain, and rain were 
observed across the West Coast and Interior (Figure 5A,B).  As the storm lost much of its 
moisture and progressed south and east, light snow and freezing drizzle were observed 
over southcentral and southeastern Alaska on December 26-27.  During this storm, 
Fairbanks set a new daily snowfall record on December 25 and daily precipitation records 
on December 25-26.  The 1.93 inch total on the 26th, much of which fell as rain on top of  
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Figure 4. (A) NAM 10-meter wind gusts and mean sea level pressure; and (B) precipitation, mean sea level pressure, and 
1000-500 hPa thickness forecasts for 12 UTC December 5.  Source: Climate Reanalyzer (climateranalyzer.org), Climate 

Change Institute, University of Maine.

A. B.

http://climateranalyzer.org
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the 9 inches of snow that fell earlier in the storm, became the third highest daily total on 
record for any month.  The rate of precipitation during the over 18-hour period of rainfall 
was more characteristic of a warm season rainstorm than a typical rain-on-snow event for 
this region, where generally only a few hundredths to a few tenths of an inch of rain may 
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Figure 5. NAM precipitation, mean sea level pressure, and 1000-500 hPa thickness (A,C), and precipitable water (B,D) 
forecasts for 12 UTC December 26 (A,B) and 02 UTC December 29 (C,D).  Source: Climate Reanalyzer 

(climateranalyzer.org), Climate Change Institute, University of Maine.

A. B.

C. D.

http://climateranalyzer.org
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fall during an event (usually 30-60 minutes in length).  New daily precipitation records 
were also set at Delta Junction, Kotzebue, and Nome during this storm.  Another storm 
over December 28-29 brought rain to southwestern Alaska, snow to the Northwest and 
Interior, as well as freezing rain and snow to the Southcentral region (Figure 5C,D).  
Accompanying strong winds resulted in periods of blizzard conditions across the West 
Coast and Interior, and additional daily records for snowfall and precipitation were set at 
Bettles and Kotzebue, respectively.  In total, there were five days during the month where 
daily precipitation totals in Fairbanks were over 0.35 inches, where usually there are 
between 0 and 4 days during the months of December, January, and February combine.  
There were also three periods of rain-on-snow, more than any other December and 
January in the last 31 years (Figure 6). 

Stations to the north of the Alaska range recorded above normal precipitation while 
stations along the Gulf coast recorded below normal precipitation (Figure 7, Table 2).    
Parts of the West Coast, Interior, and North Slope had markedly high monthly totals 
compared to normal (Figure 8): Fairbanks and Nome had their wettest December on 
record, and the towns of Bethel, Kotzebue, and Utqiaġvik had their second wettest 
December on record.  The record high December precipitation also helped make 2021 the 
wettest year on record in Fairbanks.  In contrast, stations across the Panhandle recorded 
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Figure 6.  Frequency of rain-on-snow events in Fairbanks from January 1991 to December 2021.
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Figure 7.  Monthly mean precipitation departure from normal (in percent), December 2021, for selected stations around the state of 
Alaska. Precipitation data for Bettles are from the Bettles Field SNOTEL station and data for McGrath are from the McGrath SNOTEL 

station.

Figure 8. Monthly precipitation sums for December 2021 at the selected stations compared to the normal 
(1991-2020), in inches. Precipitation data for Bettles are from the Bettles Field SNOTEL station and data for 

McGrath are from the McGrath SNOTEL station. 
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Station Precipitation (in) Normal  (in) % of Normal

Anchorage 1.1 1.2 91.4

Bethel 3.9 1.1 369.8

Cold Bay 2.5 4.4 57.0

Delta Junction 1.9 0.2 813.0

Fairbanks 5.7 0.2 1005.3

Gulkana 1.2 0.8 150.0

Homer 2.9 3.3 89.6

Juneau 2.9 6.5 44.0

Ketchikan 2.0 16.3 12.4

King Salmon 3.1 1.4 223.2

Kodiak 1.2 8.8 14.2

Kotzebue 2.3 0.7 317.8

Nome 4.0 1.1 377.1

St. Paul Island 3.0 2.3 130.9

Talkeetna 2.9 1.7 173.5

Utqiaġvik   0.9 0.2 390.0

Yakutat 4.9 13.9 35.2

Table 2. Monthly precipitation sum, normal (1991-2020) and departure expressed as a percentage of the normal (1991-2020) for selected 
stations throughout the state, December 2021. Shades of purple and green correlate with Figure 7. 

Station Snow (in) Normal  (in) Deviation (%) Snow Depth (in)

Anchorage 10.6 18.2 58.2 12

Bettles 38.9 18.2 213.7 37

Fairbanks 49.7 10.9 456.0 34

Juneau 32.0 18.1 176.8 14

Table 3. Monthly snowfall sum, normal (1991-2020), departure expressed as a percentage of the normal, and end-of-month snow depth 
for the selected stations that measure snowfall, December 2021. 
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drastically lower precipitation than normal. Yakutat recorded only 4.9 inches of 
precipitation, 9 inches less than normal and the 6th lowest December total on record.  

Total monthly snowfall was above normal at Bettles (4th highest December on record), 
Fairbanks (2nd highest), and Juneau, and below normal at Anchorage (Table 3).  COOP 
stations at the Denali National Park Headquarters and Wiseman recorded their highest 
December snowfall on record (77.8 and 62.3 inches, respectively), and stations at North 
Pole, Tanana, and Eagle recorded their 2nd highest December snowfall totals.  Locations 
across the Panhandle such as Haines and Petersburg were above normal for the month.  
As of January 3, snow depth was above average at Anchorage, while high monthly 
snowfall totals put the snow depth above the highest snow depth on record at Bettles 
and Fairbanks (Figure 9).  The snow depth at Juneau was also near its highest on record 
due to minimal melting and two consecutive months of above normal snowfall. 
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Figure 9.  Average (black line), maximum (tan line), and 2021-2022 (red line) snow depth for (A) Anchorage, (B) Bettles, (C) Fairbanks, 
and (D) Juneau.  Images: Alaska-Pacific River Forecast Center (weather.gov/aprfc/Snow_Depth).

A. B.

C. D.

http://weather.gov/aprfc/Snow_Depth
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Drought 

The U.S. drought monitor did not show any drought conditions across the state of 
Alaska for the final month of 2021.  Figure 10 has been produced through a 
collaboration of the USDA, NOAA and the National Drought Mitigation Center. 

Arctic Sea Ice 

Arctic sea ice extent averaged for the month of December 2021 was 12.19 million 
square kilometers (4.71 million square miles), placing it at the thirteenth lowest in 
the satellite record.  After starting the month ice free, cooling sea surface 
temperatures allowed for sea ice to form and cover Hudson Bay by the end of 
December.  Sea ice growth stabilized in the Bering Sea after rapid growth in 
November, reaching a peak mid-month before sea ice extent decreased with 
warmer temperatures.  The ice edge overall was near its average location for this 
time of year, with the only notable areas of below normal extent were southern 
Baffin Bay and north of Labrador.  Figure 11 shows a time series of sea ice extent 
while Figures 12A,B show the sea ice extent and concentration as of December 31, 
2021 compared with the average from 1981 – 2010.
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Figure 10: U.S. Drought Monitor map for Alaska, updated on December 28, 2021. The table on the right shows the percent 
area affected by different categories of drought intensity. Figures and data produced and released by the U.S. Drought 

Monitor, a partnership between the National Drought Mitigation Center at the University of Nebraska-Lincoln, the United 
States Department of Agriculture, and the National Oceanic and Atmospheric Administration (https://

droughtmonitor.unl.edu).  

https://droughtmonitor.unl.edu
https://droughtmonitor.unl.edu
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Figure 11. Time series of daily Arctic sea ice extent. This year’s data (lime green) are updated until December 16, 2021. 
The median sea ice extent for the 1981-2010 reference period is depicted in blue. Specific years are highlighted in 

colors. Plot Compiled by: Howard J. Diamond, PhD; Climate Science Program Manager at NOAA's Air Resources 
Laboratory Data Source: National Snow & Ice Data Center (nsidc.org/). 

Figure 12. (A) Sea ice extent and (B) sea ice concentration as of December 31, 2021, and as compared with the 1981 - 
2010 median edge. Images: National Snow and Ice Data Center (nsidc.org).  

B.A.
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Newsworthy Information 

November was the 
coldest month in 80 
years for Bristol Bay 

Areas across the region 
broke both daily and 
monthly records during 
November.  For King 
Salmon, i t was the 
coldest November on 
record. 

https://www.kdlg.org/
post/november-was-
coldest-month-80-years-bristol-bay#stream/0 

A.

New NOAA reports on 
Alaska’s ocean 
highlight disruptive 
warming trends 

Three areas assessed 
invo lve “susta ined 
warm conditions” that 
a r e a f f e c t i n g 
e n v i r o n m e n t a l 
dynamics like sea ice 
and water columns, as 
w e l l a s t h e 
composition of animal 
stocks thriving and 
failing in recent years. 

https://www.adn.com/alaska-news/science/2021/12/23/new-noaa-reports-on-
alaskas-oceans-highlight-disruptive-warming-trends/

https://www.kdlg.org/post/november-was-coldest-month-80-years-bristol-bay#stream/0
https://www.kdlg.org/post/november-was-coldest-month-80-years-bristol-bay#stream/0
https://www.kdlg.org/post/november-was-coldest-month-80-years-bristol-bay#stream/0
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Appendix 

Table A1: December 2021 daily records of mean daily temperature, i.e. highest/
lowest values of mean daily temperature ever recorded on specific days. Records 
are computed since the beginning of the respective time series. Sixteen new 
highest mean daily temperature records were set and two were set for lowest mean 
daily temperature record. 

Highest Mean Daily Temperature on Record

Station Date New Record (ºF) Year of Old 
Record Old Record (ºF)

Bethel 2021-12-25 34.0 1924 33.0

Bettles 2021-12-20 25.0 2017 23.0

Cold Bay 2021-12-25 42.0 1985 41.0

Cold Bay 2021-12-26 50.0 1985 40.5

Cold Bay 2021-12-27 44.5 1984 42.5

Delta Junction 2021-12-27 33.0 1943 27.5

Fairbanks 2021-12-20 27.5 1970 20.5

Fairbanks 2021-12-26 28.0 2001 26.5

Kodiak 2021-12-23 43.5 1984 41.5

Kodiak 2021-12-26 50.0 1982 43.0

Kodiak 2021-12-27 51.5 1982 44.0

Kodiak 2021-12-28 47.0 1982 43.0

McGrath 2021-12-19 32.5 2017 30.0

McGrath 2021-12-28 36.5 1967 30.0

St. Paul Island 2021-12-25 40.0 1993 38.5

St. Paul Island 2021-12-26 39.5 1978 39.0

16
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Table A2: December 2021 daily records of maximum daily temperature, i.e. 
highest/lowest values of maximum daily temperature ever recorded on specific 
days. Records are computed since the beginning of the respective time series. 
Thirteen new highest maximum daily temperature records were set and four were 
set for lowest maximum daily temperature record. 

Lowest Mean Daily Temperature on Record

Station Date New Record (ºF) Year of Old 
Record Old Record (ºF)

Ketchikan 2021-12-25 9.0 1933 16.5

Ketchikan 2021-12-26 9.0 1917 12.5

Highest Maximum Daily Temperature Record

Station Date New Record (ºF) Year of Old 
Record

Old Record 
(ºF)

Bettles 2021-12-20 34.0 1990 28.0

Cold Bay 2021-12-19 47.0 2010 46.0

Cold Bay 2021-12-26 62.0 1962 44.0

Cold Bay 2021-12-27 49.0 1984 45.0

Delta Junction 2021-12-26 47.0 1999 45.0

Delta Junction 2021-12-27 48.0 1999 45.0

Fairbanks 2021-12-27 40.0 2001 37.0

Kodiak 2021-12-20 49.0 1970 46.0

Kodiak 2021-12-26 65.0 1982 45.0

Kodiak 2021-12-27 60.0 1951 48.0

Kodiak 2021-12-28 56.0 1990 49.0

Kotzebue 2021-12-19 35.0 1998 34.0

Utqiaġvik 2021-12-20 32.0 1924 31.0

17



ALASKA CLIMATE RESEARCH CENTER

Table A3: December 2021 daily records of minimum daily temperature, i.e. highest/
lowest values of minimum daily temperature ever recorded on specific days. 
Records are computed since the beginning of the respective time series. Nine new 
records for highest minimum daily temperature were set and two new records for 
lowest minimum daily temperature. 

Lowest Maximum Daily Temperature Record

Station Date New Record (ºF) Year of Old 
Record

Old Record 
(ºF)

Ketchikan 2021-12-25 18.0 1937 22.0

Ketchikan 2021-12-26 18.0 1917 20.0

Kodiak 2021-12-01 19.0 1967 20.0

Kodiak 2021-12-12 14.0 1964 15.0

Highest Minimum Daily Temperature on Record

Station Date New Record (ºF) Year of Old 
Record

Old Record 
(ºF)

Bethel 2021-12-25 32.0 1924 29.0

Bethel 2021-12-26 34.0 1985 33.0

Cold Bay 2021-12-25 40.0 1985 38.0

Fairbanks 2021-12-20 22.0 1970 16.0

Kodiak 2021-12-23 41.0 2017 40.0

Kodiak 2021-12-27 43.0 2005 40.0

McGrath 2021-12-19 28.0 2017 23.0

McGrath 2021-12-28 34.0 1967 27.0

St. Paul Island 2021-12-25 38.0 1993 37.0

18



ALASKA CLIMATE RESEARCH CENTER

Lowest Minimum Daily Temperature on Record

Station Date New Record (ºF) Year of Old 
Record

Old Record 
(ºF)

Ketchikan 2021-12-25 0.0 1964 6.0

Ketchikan 2021-12-26 0.0 1917 5.0
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This information consists of climatological data compiled by the Alaska Climate Research 
Center, Geophysical Institute, University of Alaska Fairbanks. For more information on weather 
and climatology, visit the center website at http://akclimate.org. Please report any comments, 
ideas or errors to webmaster@akclimate.org.  

mailto:webmaster@akclimate.org

