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A laska’s Statewide Climate Summary for December 2022 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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Warmest winter temperature ever measured in Utqiaġvik: 
40°F on December 5th 

Record precipitation and snowiest December in over 60 
years in Anchorage 

Cold snap: Multiple days with temperatures below -60°F in 
parts of the Interior
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Significant Weather Events and Synoptics 

December brought (almost) everything Alaska weather has to offer. A period of record 
warmth on the North Slope early in the month was followed by multiple snow storms that 
quite literally buried Anchorage and much of South Central. Leading up to Christmas, 
temperatures dipped below -60°F in Interior Alaska for several days. 

In terms of large scale synoptics, the first 
days of December were characterised by 
r idging over much of the state. 
Upstream of the ridge, low pressure 
moved into the Ber ing Sea and 
eventually into Western Alaska. This 
brought unsettled, stormy conditions to 
the western coast. A strong southerly 
flow developed over the western parts of 
the state, pumping warm air from 
southern latitudes into Arctic Alaska and 
towards the North Pole. Warm air 
advection aloft was not init ia l ly 
accompanied by a synchronous rise in 
near surface temperatures because the 
typical winter t ime temperature 
inversion prevented vertical mixing. The 
First Order station in Utqiaġvik recorded 
a sudden, sharp increase in temperature 
to +4.4°C (+40°F) on December 5th . The 
jump in temperature coincides with an 
increase in wind speed (Fig. 2). This was 
likely the moment when the inversion 
broke fully and warm air reached the 
surface. Wind speeds at the station were 

relatively high through December 4 and 5, which would have increased the chances of 
vertical mixing prior to the record breaking moment on December 5th. 

3

Figure 1: 500hPa Geopotential on Dec. 4, 12, and 21. Top panel: 
Warm air advection along the West Coast that brought very mild 
temperatures far into northern Alaska. Middle panel: Storm system 
in the Gulf of Alaska that brought a lot of snow to Anchorage. 
Bottom panel: Blocking pattern with cold temperatures in the east 
and warmer conditions in the west.
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Shortly after the record warmth on the North Slope, the large scale pattern shifted to a 
colder set up. Broad troughing centred in the Bering Sea extended its reach further into 
the state, eventually forming a wide-spread area of low pressure all the way from Siberia 
to Arctic Canada. Multiple rounds of storms made their way into the Gulf of Alaska and 
brought large amounts of snow to South Central Alaska in three major waves on 
December 6-7, 11-12, and 14-15. While the snow situation was exceptional particularly 
around Anchorage, conditions were “wintery” across all of Alaska during this period, with 
repeated Winter Weather Advisories and, at times, blizzard conditions along the West 
Coast. 
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Figure 2: Wind speed (blue) and air temperature (black) at Utqiaġvik, December 2-6. A new all time record for winter 
temperature at the site was set on December 5th (circled in red). The sharp jump in temperature coincides with an increase in 

wind speed. Data: synopticdata / mesonet api.
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Following this period of intense snow fall and wide spread low pressure over Alaska, 
ridging once again began to build in the Bering Sea mid-month. High pressure spread 
across much of the state, bringing some days of cold, calm, and mostly clear weather. 
Warm air advection downstream of a long wave trough to the west allowed the 
pronounced ridge to strengthen further, leading to another very meridional pattern by 
about December 19th. Until Christmas, the west and north of the state saw milder 
temperatures due to the broadly southerly flow associated with the blocking high and 
ridging aloft. In contrast, deep cold took hold of the Interior and Southeast as Arctic air 
from the northeast flowed into the eastern and central parts of the state. Strong pressure 
gradients in the ALCAN area and Interior Alaska at times led to high wind speeds and a 
significant wind chill factor in addition to the cold. The days leading up to Christmas also 
saw heavy rain in the Aleutians and unusually strong winds, particularly in South Central 
and the western coastal areas. The blocking pattern finally dissipated during the last days 
of the month. December ended with low pressure aloft over much of the state, continued 
winter weather with locally very windy conditions and frequent snow flurries, and a 
gradual warming trend in the forecast. 
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Figure 3.  Monthly mean temperature departure from normal (ºF), December 2022, at the selected First Order stations in 
Alaska.
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Temperature 

December mean temperatures were split between unusually cool or near normal  values 
in the Southeast, Southcentral, and Interior and positive anomalies on the West Coast and 
in the North (Fig. 3). All First Order Stations on the West Coast saw anomalies of +4°F or 
more. Utqiaġvik was once again the warmest of the selected stations in relative terms and 
recorded an extremely high positive anomaly of more than 11°F above the climatological 
mean. Gulkana was the coldest station this month with almost 10°F below the long term 
mean. Anchorage, Juneau, and Ketchikan all saw negative anomalies of around 5°F. 

Daily anomalies throughout the month reflect the shifting weather patterns and regional 
differences described above. Utqiaġvik was extremely warm early in the month and 
remained above average for almost all of December. The exceptional maximum 
temperature of 40°F on December 5th constitutes a new all time December record for 
the station, as well as a new winter record (Fig. 4). 

The Interior also saw 10 days to two weeks of positive anomalies during the first half of 
the month, before the pattern flipped and a very cold period set in around mid-month. 
The cold eased off after Christmas. In South Central and the Panhandle, the same cold 
snap can be seen in the daily anomalies, although mostly with smaller anomalies than in 
the Interior. The first half of December was relatively cool in the Southeast compared to 
the Interior, so the cold snap later in the month does not stand out as starkly. Stations on 
the West Coast and the Aleutians, e.g., St. Paul Island, Cold Bay, and Nome saw positive 
anomalies during the cold snap further east. The same upper level pattern produced a 
mild southerly flow in the west and a cold north-northeasterly flow over the eastern parts 
of the state. 

Kotzebue, Nome, St. Paul Island and Utqiaġvik set multiple new daily records for average, 
maximum, and minimum temperatures during the first week of the month. Ketchikan set  
new daily records for daily low temperatures (average, maximum, and minimum) during 
the cold spell between December 19 and 21. Cold Bay set a new record for daily minimum 
temperature on Christmas Day (see Tables in the Appendix). "
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Figure 4: Daily maximum temperatures in Utqiaġvik in 2022 (black line) compared to the 1991-2010 normal (dashed black line) and 
the historical high and low daily maxima for the time series. The 40°F value on December 5th is the warmest temperature ever 

recorded during the winter season at this station.
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Figure 5.  Daily mean temperature departures for each day in December 2022 at the selected stations. Note that multiple 
stations are missing data for December 14 and 15 due to technical problems.
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Station Observed  (ºF) Normal  (ºF) Departure  (ºF)

Anchorage 14.6 19.4 -4.8

Bethel 12.0 10.0 2.0

Bettles -5.9 -6.0 0.1

Cold Bay 34.6 30.7 3.8

Delta Junction -0.5 2.4 -2.8

Fairbanks -4.5 -4.4 -0.1

Gulkana -9.7 -0.2 -9.8

Homer 25.3 27.7 -2.3

Juneau 25.4 30.3 -4.9

Ketchikan 30.7 36.4 -5.7

King Salmon 20.3 18.6 1.7

Kodiak 33.3 31.9 1.4

Kotzebue 7.0 2.4 4.6

McGrath -6.1 -2.3 -3.8

Nome 14.4 9.1 5.3

St. Paul Island 33.6 28.9 4.7

Talkeetna 11.7 15.6 -3.9

Utqiaġvik   4.7 -6.3 11.0

Yakutat 27.0 30.8 -3.7

Table 1. Mean monthly air temperature, normal (1991-2020) and departure for selected stations throughout the state, 
December 2022. Color-coded to match Figure 3 (yellow-orange-red = warmer than usual; shades of blue = cooler 
than usual).
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Precipitation and snow 

South Central, parts of the Interior and the North and Northwestern coastal areas stand 
out as unusually wet this month, although with relatively large variations between 
stations. Anchorage was the wettest of the selected stations this month in relative terms 
with over 300% of normal. Gulkana and Utqiaġvik came in second and third with 260% 
and 273%, respectively. In contrast, the Panhandle was unusually dry with between 53 % 
(Juneau) and 73% (Yakutat) of normal. Bethel was the driest stations of the month with 
44% of normal precipitation (Fig. 6 and 7, Table 2 ) 

Snow-wise, the series of storms that hit Anchorage and surrounding areas between 
December 5th and 15th were defining for the month. At the Anchorage Airport First Order 
station, 2022 was the snowiest December in over 60 years. Only December 1955 saw a 
higher snow fall total. While the snow fall sum didn’t quite break the previous record, 
monthly precipitation, i.e. the amount of water you would get if you melted all the solid 
precipitation, did set a new all-time December record. The  previous record for December 
precipitation was set in 1955 (tied with 2011). December 1955 had just slightly more snow 
fall than 2022. However, December 2022 recorded over an inch more monthly 
precipitation than December 1955 and 2011. This suggests that the recent snow falls were 
warmer and produced denser snow than in 1955. For more background on the historic 
December 2022 snowfall in Anchorage, see our website.  

Fairbanks also saw more December snow than normal, although with a comparatively 
moderate anomaly of about 140% of normal. Bettles and Juneau, the only other First 
Order stations with long term snow records, both saw only little snow this month with 21% 
and 47% of normal, respectively. 

Figure 8 compares current and historical snow depth at the First Order stations in 
Fairbanks, Juneau, and Anchorage. Fairbanks snow depth was around normal at the end 
of the month. Juneau snow depth remained below normal but recovered somewhat after 
a a mostly snow-free November. Anchorage snow depth is of course well above normal 
after the intense storm cycles, but the storm snow settled significantly during the last two 
weeks.  
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https://akclimate.org/anchorage-snowiest-december-in-over-60-years/
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Figure 6. Monthly mean precipitation departure from normal (in percent), December 2022, for selected stations around the state of 
Alaska. 
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Station Precipitation (in) Normal  (in) % of Normal

Anchorage 3.8 1.2 329.3

Bethel 0.5 1.1 44.3

Bettles 0.4 1.1 30.7

Cold Bay 3.4 4.4 78.1

Delta Junction 0.5 0.2 204.3

Fairbanks 1.1 0.6 198.2

Gulkana 2.0 0.8 260.3

Homer 2.0 3.3 62.1

Juneau 3.5 6.5 53.1

Ketchikan 10.2 16.3 62.6

King Salmon 3.3 1.4 237.7

Kodiak 6.4 8.8 72.9

Kotzebue 1.2 0.7 168.5

McGrath 1.1 1.2 87.6

Nome 1.7 1.1 165.7

St. Paul Island 2.4 2.3 104.3

Talkeetna 1.5 1.7 89.8

Utqiaġvik   0.6 0.2 272.7

Yakutat 10.1 13.9 72.5

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 2022. Colors match the color scale in Figure 6.
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Figure 7. Monthly precipitation sums for December 2022 at the selected First Order stations 
compared to the normal (1991-2020), in inches.

Figure 8. Snow depth in Anchorage (red), Fairbanks (grey) and Juneau (black) through December 30. Solid lines 
show current snow depth at the respective stations. Dashed lines show the 1990/91-2019/20 mean value 
throughout the winter season.
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Drought and Wildfire Activity 

No part of Alaska is currently experiencing drought or abnormally dry conditions and the 
fire season has come to a close. Please check our UAFSmoke website at http://
smoke.alaska.edu for current and updated fire information. UAFSmoke shows current 
wildfire status information and up to 72 hours forecast of concentrations of black carbon 
and particulate matter emitted from Alaska wildfires. We will resume more detailed fire 
information in the monthly reports as soon as fire season picks up again in 2023.  

Arctic Sea Ice 

As of December 29th, Arctic sea ice extent was at 12.597 M km2. Sea ice extent increased 
at rates of about 5-6% until mid-month. Growth rates then decreased to 3% and only 0.3% 
during the last week of December. Ice growth was hampered by warmth and high winds 
produced by storm systems in the Bering Sea. Figure 9 shows a time series of sea ice 
extent while Figures 10 A and B show the sea ice extent and concentrations as of 
December 30, 2022 compared to the average from 1981-2010. 
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Figure 9. Time series of daily Arctic sea ice extent. This year#s data (black) are updated until December 29, 2022. 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/)

http://smoke.alaska.edu
http://smoke.alaska.edu
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Figure 10. (A) Sea ice extent and (B) sea ice concentration as of December 31, 2022, and as compared with the 1981 
- 2010 median edge. Images: National Snow and Ice Data Center (nsidc.org). 
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Newsworthy Information 

The early December warmth on the North Slope, the period of intense snow fall in 
Anchorage and surrounding areas, and the sustained cold spell shortly before Christmas 
were the defining weather events of the month and received coverage by various media 
outlets in and outside of Alaska, for example: 
Washington Post - Alaska’s northernmost city posts warmest winter temperature on 
record 
ADN - Anchorage schools closed again Friday after 3rd major storm deepens snow woes 

Impactful winter weather throughout the state 
General winter weather impacted driving conditions throughout the state all through 
December. Clearing the record amounts of snow from Anchorage streets and side walks 
took some time and residents struggled to get around during the storms. Winter Storm 
Watches and Warnings were repeatedly issued by the NWS for affected areas. The 
western coastal areas saw multiple Bering Sea storm systems move up the coast, 
accompanied at times by whiteout and blizzard conditions. 

Tanana Valley Jet 
During the cold spell from about December 19th until Christmas, strong pressure 
gradients along the AK-Canada border switched on the Tanana Valley Jet, a local weather 
phenomenon that produces high wind speeds around Delta Junction and in the Tanana 
Flats. Due to temperature and pressure gradients, cold near surface air is funnelled 
through the topography of the Upper Tanana Valley. The air is “pushed” down valley 
through constrictions in the terrain and picks up speed, leading to gusty, windy 
conditions and potentially dangerous wind chill.  
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https://www.washingtonpost.com/weather/2022/12/06/alaska-winter-temperature-record-utqiagvik/
https://www.washingtonpost.com/weather/2022/12/06/alaska-winter-temperature-record-utqiagvik/
https://www.adn.com/alaska-news/weather/2022/12/15/third-major-storm-extends-anchorage-snow-woes-closing-offices-and-schools-due-to-dangerous-roads/
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Appendix 

Highest Mean Daily Temperature on Record

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

Kotzebue 2022-12-03 28.0 2018 25.0

Kotzebue 2022-12-04 32.0 2002 30.5

McGrath 2022-12-05 32.5 1978 31.5

Nome 2022-12-02 32.0 2007 31.0

Nome 2022-12-04 34.0 2002 33.0

St. Paul Island 2022-12-01 40.5 1926 39.0

St. Paul Island 2022-12-02 41.0 2002 39.5

St. Paul Island 2022-12-03 42.0 1972 40.5

St. Paul Island 2022-12-17 39.5 1970 38.5

Utqiaġvik 2022-12-01 22.0 2013 21.5

Utqiaġvik 2022-12-02 30.0 2006 28.0

Utqiaġvik 2022-12-05 25.0 1972 19.5

Lowest Mean Daily Temperature on Record

Ketchikan 2022-12-19 11.0 2008 16.0

Ketchikan 2022-12-20 12.5 1933 15.5

Ketchikan 2022-12-21 12.0 1933 12.5

Table A1: December 2022 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. 12 new highest mean daily temperature records were set and three 
were set for lowest mean daily temperature.

Highest Maximum Daily Temperature Record
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Station Date New Record (ºF) Year of Old 
Record

Old Record 
(ºF)

Kotzebue 2022-12-02 34.0 1992 32.0

Kotzebue 2022-12-05 34.0 1934 33.0

McGrath 2022-12-05 38.0 2009 37.0

Nome 2022-12-04 36.0 1908 35.0

St. Paul Island 2022-12-02 43.0 1941 42.0

Utqiaġvik 2022-12-02 32.0 2006 30.0

Utqiaġvik 2022-12-05 40.0 1910 29.0

Lowest Maximum Daily Temperature Record

Ketchikan 2022-12-19 17.0 1933 21.0

Ketchikan 2022-12-20 17.0 1980 22.0

Table A2: December 2022 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. Seven new highest maximum daily temperature record were 
set and two new lowest records were set.

Highest Minimum Daily Temperature Record

Station Date New Record (ºF) Year of Old 
Record

Old Record 
(ºF)

Fairbanks 2022-12-03 18.0 2002 14.0

Kotzebue 2022-12-03 24.0 1972 21.0

Kotzebue 2022-12-04 30.0 2002 27.0

Nome 2022-12-02 30.0 1947 29.0

Nome 2022-12-03 31.0 1972 30.0

Nome 2022-12-04 32.0 2002 31.0

St. Paul Island 2022-12-01 38.0 1926 37.0
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St. Paul Island 2022-12-02 39.0 2002 38.0

St. Paul Island 2022-12-03 41.0 1972 39.0

St. Paul Island 2022-12-17 39.0 1984 38.0

Utqiaġvik 2022-12-01 16.0 2013 15.0

Utqiaġvik 2022-12-02 28.0 2006 26.0

Lowest Minimum Daily Temperature Record

Cold Bay 2022-12-25 4.0 2006 5.0

Ketchikan 2022-12-19 5.0 2008 9.0

Ketchikan 2022-12-21 3.0 1933 6.0

Table A3: December 2022 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. 12 new records for highest minimum daily temperature were 
set and three new records were set for lowest minimum daily temperature.
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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 uaf-climate@alaska.edu. 

mailto:uaf-climate@alaska.edu
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