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laska’s Statewide Climate Summary for November 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

Very warm November in the Interior and on the Arctic coast,
cool in the Panhandle

A series of long wave, upper level troughs and ridges
brought pronounced pattern shifts accompanied by
temperature swings

First very cold days of the winter in Interior Alaska
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Synoptics and Significant Weather Events

November began with low pressure in the Bering Sea, off the northwest Arctic Coast, and
near the Panhandle. Minor ridging developed between the southern lows, but in most of
the state the weather situation was characterised by the widespread troughing. The
Bering low brought blizzard conditions to Bethel and the Lower Yukon Delta as it reached
the coast during the first days of the month (Fig. 1, top panel). This storm then moved
further into the state bringing significant snow fall to the Interior and the Alaska Range. In
the Northwest, the low pressure system on the coast also brought stormy conditions and

snow showers.

Then, a deepening trough over Russia increasingly lead to warm air advection over the
Bering Sea, which contributed to the formation of a pronounced ridge that gradually
“pushed” the low pressure over Alaska towards the East. By November 5th, this ridge
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Figure 1: ERA5 reanalysis data of 500hPa geopotential for
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November 2, 7, and 23. The month brought pronounced long

wave troughing and ridging patterns.

extended through the Bering and far
into the Chukchi Sea. As the ridge
shifted east, high pressure built over
much of the state and the weather
shifted from cold and snowy to
unseasonably warm and often sunny
conditions (Fig. 1, middle panel). The
West Coast saw several small storms
move through on the western edge
of the ridge, causing high surf and
generally unsettled conditions.

As the ridge gradually moved east,
low pressure returned with a long
wave trough extending from the
Chukchi into the Bering Sea and
eventually to the Aleutians and the
Gulf of Alaska during the second
week of November. This system
initially produced a strong southerly
flow over most of the state with
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Chinook winds north of the Alaska Range. This was followed by cooler temperatures and
a northerly upper level flow as the trough axis moved through. In the following, a low
formed near the Aleutians and eventually moved south into the Gulf of Alaska.

By mid-month, ridging returned to the Bering Sea and the western coasts upstream of a
cut-off low in the Gulf. The third week of November was characterised by high pressure
over mainland Alaska. Temperatures were generally warmer than average. However, the
calm and clear conditions led to some strong inversions and cold conditions locally. The
weather gradually became more unsettled again as low pressure moved in from the west.
Stormy conditions returned to the West Coast by around November 17, while ridging still
persisted in the Interior. Board scale troughing then returned to Alaska with multiple
storm systems moving through the Bering Sea and into the Gulf (Fig. 1, bottom panel).
This brought wintery conditions and colder temperatures before high pressure began to
build again in the southwest during the last days of the month. Temperatures dipped
below O°F in the Interior under pronounced temperature inversions.

Temperature

November was substantially warmer than average along the western and Arctic coasts as
well as in the Interior. First Order stations in South-central Alaska recorded near normal
monthly mean temperatures, while stations on the panhandle saw an unusually cool
month (Fig. 2). Ketchikan, located on the southern end of the panhandle, was the coldest
station in November in relative terms with a deviation from normal of -3.1 °F. Juneau and
Yakutat recorded more moderately negative deviations. Talkeetna was the only other
station with a cooler than average monthly mean temperature. The highest deviations
from normal were reached in the North and the Interior. Fairbanks and Bettles both saw
monthly mean temperatures more than 5°F above normal. Once again, Utgiagvik was the
warmest in station in relative terms with a deviation of over 8°F. Such large positive
deviations along the Arctic coast are in line with climatological trends that show extreme
warming during the fall season in areas where sea ice onset is occurring later than it did
in the past.

Daily anomalies (Fig. 3) show a distinct pattern that reflects the shifts in the upper level
synoptic situation throughout the month. The first few days of November were around
average or colder than normal at most of the selected stations. This cooler period was
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followed by unseasonably warm temperatures associated with the pronounced ridge
shown in Fig. 1 (middle panel). Very high daily anomalies were recorded, particularly in
the Interior. The warm weather was briefly interrupted mid-month before positive
anomalies returned once more over most of the state. Stations in the North and Interior
recorded positive daily deviations of up to about 25°F. Utgiagvik set multiple new daily
records for average, maximum, and minimum temperatures. Ketchikan was the only
station to see new records for daily low temperatures with a new lowest minimum
temperature for November 2 and a new lowest maximum for November 30 (see Tables in
the Appendix).

2022-11, Monthly Temperature Departure From Normal (1991-2020)
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Figure 2. Monthly mean temperature departure from normal (°F), November 2022, at the selected First Order stations in
Alaska.
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Figure3. Daily mean temperature departures for each day in November 2022 at the selected stations.
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Station Observed (°F) Normal (°F) Departure (°F)
Anchorage 23.7 23.6 0.1
Bethel 21.6 18.6 3.0
Cold Bay 38.4 35.2 3.2
Delta Junction 12.3 8.1
Fairbanks 9.1 41
Gulkana 10.5 6.8 37
Homer 30.9 31.2 -0.3
Juneau 32.2 33.7 -1.5
Ketchikan 36.5 396 _
King Salmon 27.2 25.0 21
Kodiak 35.8 35.7 01
Kotzebue 13.2 10.7 2.4
McGrath 8.7 8.0 0.7
Nome 21.3 18.2 31
St. Paul Island 36.1 33.9 2.2
Talkeetna 19.8 20.6 -0.8
Utgiagvik 13.9 57 _
Yakutat 32.9 33.7 -0.9

Table 1. Mean monthly air temperature, normal (1991-2020) and departure for selected stations throughout the state,
November 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

For the second month in a row Utgiagvik was the wettest station in relative terms with
almost double the normal amount of precipitation (195% of normal, Figures 4, 5; Table 2).
Nome, Kotzebue, McGrath, and King Salmon also had a relatively wet November with
between 139% (King Salmon) and 172% (Nome) of normal precipitation. Bettles was the
driest station this month (40% of normal precipitation), followed by Homer (51%),
Gulkana, and Ketchikan (both 67%).

Snow season has fully arrived in Alaska. Unfortunately, many of the First Order stations do
not measure snowfall and snow depth, have frequent data gaps, or have only short time
series. The stations recording snowfall are: Anchorage (November values: 9.8 inches, 78%
of normal), Fairbanks (12.5 inches, 78% of normal), Bettles (8.1 inches, 42% of normal), and

Monthly precipitation, 2022-11
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Figure 5. Monthly precipitation sums for November 2022 at the selected First Order stations compared to the
normal (1991-2020), in inches.
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Juneau (6.5 inches, 47% of normal). Little snow fall in Bettles during November is in line
with the low amount of overall precipitation (40% of normal precipitation). Like Bettles,
Juneau saw only about half their normal amount of snow for the month. However, overall
precipitation was close to normal in Juneau (Fig. 4, T. 2). This indicates that while
November was not unusually dry in Juneau, precipitation fell as rain rather than snow.

2022-11, Monthly Precipitation, % of Normal (1991-2020)
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Figure 4. Monthly mean precipitation departure from normal (in percent), November 2022, for selected stations around the state of
Alaska. Note that McGrath and Delta Junction are missing data for the last week to 10 days of the month, affecting the monthly
average value.

Figure 6 compares current and historical snow depth at the First Order stations in
Fairbanks and Anchorage. Fairbanks snow depth was below average for most of the
month, despite a fairly steady overall increase from smaller snow fall events. A significant
snow fall at the end of the month brought the current snow depth up to the long term
average. In Anchorage, a large snowfall early in November produced above average snow
depths. However, subsequent warm temperatures led to a strong settling of the snow
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pack and snow depth decreased in the following weeks, ending November at below
average values. Snow water equivalent (SWE) is generally above average in the western
Interior, South Central, and the Panhandle and near or marginally below average in the
eastern Interior (Fig. 7).
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Current snow depth vs. 1991-2020 normal (Anchorage and Fairbanks)
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Figure 6. Snow depth in Fairbanks (black) and Anchorage (grey). 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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Station Precipitation (in) Normal (in) % of Normal
Anchorage 1.2 1.2 98.3
Bethel 1.6 1.8 87.2
Bettles 0.5 1.2 _
Cold Bay 5.0 5.0 100.6
Delta Junction 0.5 0.4 114.6
Fairbanks 0.6 0.7 86.5
Gulkana 0.6 0.8 671
Homer 1.5 2.9 51.2
Juneau 6.2 6.5 95.3
Ketchikan 1.5 171 67.1
King Salmon 2.4 17 139.0
Kodiak 7.5 Al 106.4
Kotzebue 1.2 0.8 140.2
McGrath 2.2 1.4
Nome 2.2 1.3
St. Paul Island 3.0 3.0 101.7
Talkeetna 1.7 1.8 97.2
Utgiagvik 0.7 0.4 _
Yakutat 9.8 13.5 72.4

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, November 2022. Colors match the color scale in Figure 4.
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Alaska SNOTEL Current Snow Water Equivalent (SWE) % of Normal
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Figure 7. Snow water equivalent (SWE) in percent of the 1991-2020 median, based on Alaska SNOTEL data. Image
courtesy of USDA, NRCS.

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.
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Arctic Sealce

As of November 24th, Arctic sea ice extent was at 10.250 M km2. Sea ice extent increased
at rates of about 10% per week during the first week of November but then dropped to
4-5% for the rest of the month. Storm systems in the Bering Sea produced strong
southerly flow aloft. Warm temperatures and high winds slowed sea ice growth in the
Bering Sea, the Bering Strait area and the southern Chukchi Sea.

Figure 8 shows a time series of sea ice extent while Figures 9 A and B show the sea ice
extent and concentrations as of November 30, 2022 compared to the average from
1981-2010.
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Figure 8. Time series of daily Arctic sea ice extent. This year's data (black) are updated until November 24, 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/)
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Sea Ice Extent, 30 Nov 2022 Sea Ice Concentration, 30 Nov 2022
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Figure 9. (A) Sea ice extent and (B) sea ice concentration as of November 30, 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

River ice has been slow to form in many regions due to the high temperatures throughout

much of the month. Bethel Search and Rescue reports too much open water on the
Kuskokwim River for safe travel.

Takawangha volcano in the western Aleutians has been given “elevated alert” status after
a series of small earthquakes that indicate increased volcanic activity. There are now 5
volcanos in the Aleutians under elevated alert. John Lyons of the Alaska Volcano

Observatory said there is currently no cause for concern. It is not unusual to have multiple
volcanos under elevated alert status.

Thick fog affected the Fairbanks area on several days during November. In cold
conditions, for example during strong temperature inversions, power plants can produce
large plume clouds that contribute to reduced visibility and fog formation downwind of
the power plants. The webcam image below shows plumes spreading near UAF on
November 28.
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Appendix

Highest Mean Daily Temperature on Record

Station Date New Record (°F)  '°2r &' Old | 14 Record (°F)

Bethel 2022-11-17 37.5 1926 36.0
ColdBay | 2022-11-16 46.5 2018 445
King Salmon | 2022-11-16 48.0 2018 455
King Salmon 2022-11-17 47.0 2018 44.5
Nome 2022-11-17 35.5 1921 33.5
Utgiagvik | 2022-11-17 30.5 1996 26.0
Utgiagvik | 2022-11-18 31.0 1946 24.0
Utgiagvik | 2022-11-19 23.0 1910 22.0
Utgiagvik | 2022-11-30 255 1910 215

Table A1: November 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. 9 new highest mean daily temperature records were set and none

was set for lowest mean daily temperature record.

Highest Maximum Daily Temperature Record

Station Date New Record (°F) Yelg;:;r(gld gll:c)l Record
Gulkana 2022-11-13 41.0 1976 40.0
King Salmon 2022-11-17 49.0 2014 48.0
Utgiagvik 2022-11-17 34.0 1996 31.0
Utgiagvik 2022-11-18 35.0 1937 31.0

Lowest Maximum Daily Temperature Record
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Ketchikan

2022-11-30

25.0

2001

27.0

Table A2: November 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. Four new highest maximum daily temperature record were set
and one new lowest record was set.

Highest Minimum Daily Temperature Record

Station Date New Record (°F) Ye:;:;rgld (OOII:C; Record
Bethel 2022-11-17 35.0 1964 33.0
Cold Bay 2022-11-16 44.0 2018 42.0
King Salmon 2022-11-16 46.0 2018 42.0
King Salmon 2022-11-17 45.0 2018 42.0
Nome 2022-11-17 33.0 1921 31.0
Nome 2022-11-18 32.0 1921 30.0
Utgiagvik 2022-11-17 27.0 1996 21.0
Utgiagvik 2022-11-18 27.0 1946 17.0
Utgiagvik 2022-11-30 22.0 2007 16.0

Lowest Minimum Daily Temperature Record

Ketchikan 2022-11-02 24.0 2003 26.0
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Table A3: November 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. Nine new records for highest minimum daily temperature were
set and one new record was set for lowest minimum daily temperature.




ALASKA CLIMATE RESEARCH CENTER

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.
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