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laska’s Statewide Climate Summary for February 2023 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

Cooler than average in most of the state

Coldest in the northern Interior, warmer in the South West

Snowy February in much of the Interior and the southern end
of the Panhandle, blizzard conditions in Juneau during the
last days of the month
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Significant Weather Events and Synoptics

The month began with ridging over the Arctic Ocean and quiet weather in the Alaskan
Arctic. Further south, a trough in the Bering Sea and low pressure in the Gulf of Alaska
brought more unsettled conditions. The Panhandle was at the edge of large scale ridging
that extended up the US West Coast into BC. This overall pattern persisted for some days.
The lows in the Berings Sea and the Gulf gradually deepened. Multiple short wave
troughs brought snow to the Interior. The West Coast saw blizzard like conditions with
high winds and blowing snow. The Arctic remained mostly calm with some very low

temperatures.
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Figure 1: ERA 5 Geopotential on February 4, 15, and 23. Inflow of cold air
from northerly directions caused cold temperatures in much of the state
around mid-month. Warm air advection from the south (lowest panel)
brought milder weather.

By around February 6, large scale
upper level troughing centred over
the eastern Bering Sea extended
over most of Alaska, with only the
Southeast remaining under the
influence of the upper level ridge in
the east. Ridging in the Arctic
Ocean shifted east towards Siberia.
Very low temperatures with
significant wind chill persisted on
the North Slope. While the Interior
remained relatively calm with
occasional snow showers and some
blowing snow, the West Coast saw
some very unsettled and stormy
days. A strong low moved across
the Aleutians on February 9 and 10,
bringing substantial precipitation
and high winds. Stormy conditions
in the Gulf of Alaska were then
briefly interrupted by ridging over
the northeastern Pacific. As the
Aleutian low deepened and caused
warm air advection into the Gulf,
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this high pressure system extended to the Alaskan coast. The system moved
progressively downstream (east) and the ridge shifted into Canada, while the trough
moved further into the Gulf of Alaska (middle panel, Fig 1).

Troughing over the Bering Sea soon returned, and with it the familiar pattern of low
pressure aloft in the west and high pressure in the east. Snow and very wintery conditions
spread from the West Coast into the Interior, with blizzard warnings issued for the
affected regions. The upper level flow became increasingly zonal going into the last third
of the month, before Bering Sea troughing deepened again while ridging returned
downstream. This brought a very active weather pattern with Blizzard and Winter Storm
Warnings across the West Coast and much of the Interior. The Arctic remained quiet in
comparison, although stormy weather did move into the eastern Arctic Coast during the
last week of the month. Low pressure was centred over the Chukchi Sea and this lead to
much colder conditions than in previous days, particularly in the northern parts of the
state. The month ended with a new storm system in the Bering Sea moving into the
western coastal areas, bringing another episode of stormy winter weather. A separate
storm system caused blizzard conditions and snow warnings in Juneau during the last
days of the month.

Temperature

February was relatively cold in much of the state - a stark contrast to the previous month.
The northern Interior and West Coast regions were particularly cold, with negative
deviations from the 1991-2020 climatological mean of 5°F to 6°F recorded in Nome,
Kotzebue, and Bettles. South Central and the southern parts of the Interior were also
cooler than normal, but the deviations were less pronounced and would have been close
to the average of the previous climate normal period. St. Paul Island and Cold Bay, in the
South West, were warmer than normal with deviations of +1.8°F and +1.7°F, respectively.
Gulkana stands out as the warmest station in relative terms this month and recorded a
positive deviation of 2.4°F (Fig. 2, Table 1). For comparison, most of the selected stations
recorded positive deviations of more than 5°F last month.

The daily anomalies at the selected station reflect the mostly cool weather, although
shifting synoptic patterns caused regional and temporal variations (Fig. 3). In the
Panhandle, the first 20 days of the month were warm or close to normal. The final week of
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2023-02, Monthly Temperature Departure From Normal (1991-2020)
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Figure 2. Monthly mean temperature departure from normal (°F), February 2023, at the selected First Order stations in
Alaska.

February brought much cooler weather so that the monthly mean dropped to below
average values here. The Aleutians started out relatively cool but had a warm second half
of the month. In the northern Interior, a sustained cold period from about February 5 to
February 20th was key for the low monthly mean temperature (Fig. 3). This was
associated with an influx of cold air from northerly directions during otherwise relatively
calm weather conditions. On February 20 and the following days, warm air advection
from the south reached the northern half of the state and lead to rising temperatures (Fig.
1, lower panel). February ended with another cold snap in the west and north as troughing
in the Chukchi Sea again brought cold air masses to Alaska.

Few daily records were set this month. Cold Bay and St. Paul Island both had a new high
record for daily mean temperature on February 22. Cold Bay also recorded a new record
for highest daily minimum on the same day. Low pressure in the western Bering Sea
caused a southerly flow and warm air advection over the Aleutians during this time.
Utgiagvik set a new record for highest daily maximum on February 23 (see Tables in the
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Appendix). Despite the colder than normal monthly mean temperatures at many stations
no new low records were set.

Daily mean temperature, departure from normal (1991-2020), 2023-02
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Figure 3. Daily mean temperature departures for each day in February 2023 at the selected stations.
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Station Observed (°F) Normal (°F) Departure (°F)
Anchorage 19.7 21.3 -1.6
Bethel 10.5 13.3 -2.8
Bettles -8.8 -34
Cold Bay 32.0 30.3
Delta Junction 31 7.4
Fairbanks 0.3 0.2 01
Gulkana 7.8 5.6 _
Homer 26.4 28.3 -1.9
Juneau 29.9 301 -0.3
Ketchikan 35.0 36.2 1.2
King Salmon 20.1 221 -2.0
Kodiak 30.8 32.3 -1.6
Kotzebue -47 1.4
McGrath 2.1 4.6
Nome 3.0 9.0
St. Paul Island 271 25.3
Talkeetna 14.9 18.8
Utgiagvik -12.3 -11.9 -0.4
Yakutat 28.2 30.6 -2.5

Table 1. Mean monthly air temperature, normal (1991-2020) and departure for selected stations throughout the state,
February 2023. Color-coded to match Figure 2 (yellow-orange-red = warmer than usual; shades of blue = cooler than

usual).
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Precipitation and snow

Monthly precipitation was regionally variable in February. Most Interior and western
stations had a wet month. Gulkana tops the list with 266%, followed by McGrath with
222%. Utqiagvik had a very dry month with only 14% of normal precipitation. This is
related to the lengthy period of high pressure influence on the North Slope. Kodiak,
Homer, and Yakutat were also fairly dry, with 58%, 65% and 26% of normal, respectively.
Juneau was near average and Ketchikan received almost twice the normal amount of
precipitation this month, highlighting precipitation variability not just between the
Interior and other parts of the state, but also along the Gulf of Alaska coast line (Fig. 4
and 5, Table 2).
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Figure 4. Monthly mean precipitation departure from normal (in percent), February 2023, for selected stations around the state of
Alaska.

The four selected stations with long term, continuous snow measurements recorded
above average amounts of snowfall this month. Bettles received 117% of normal.
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Fairbanks, Anchorage, and Juneau all received more than twice their normal amount of
monthly snowfall. Juneau was snowiest with an impressive 278% of normal. Snow depth is
also above average at all four stations. Anchorage in particular has a deep snow pack this
year, thanks to the December snow falls and renewed accumulation throughout February.
Juneau did not have a snow pack to speak of until the beginning of February due to warm
temperatures during precipitation events. This month, colder precipitation finally arrived
and the Juneau snow pack increased to above average values. Snow fall during the last
week of the month caused the Urban Avalanche Advisory to raise the danger level to High
(level 4 of 5) for Juneau.

Fairbanks and Bettles both have moderately above average snow depth as of March 1st.
Based on the current report from the SNOTEL station network, snow water equivalent
(SWE) is roughly at normal levels in South Central and the western Interior and
moderately above average across the Panhandle and the Tanana basin (Fig. 7).
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Figure 5. Monthly precipitation sums for February 2023 at the selected First Order stations compared to the
normal (1991-2020), in inches.
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Current snow depth vs. 1991-2020 normal
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Figure 6. Snow depth in Anchorage (grey), Fairbanks (black), Juneau (red), Bettles (blue) through February 28.
Solid lines show current snow depth at the respective stations. Dashed lines show the 1990/91-2019/20 mean
value throughout the winter season.

Alaska SNOTEL Current Snow Water Equivalent (SWE) % of Normal
Mar 01, 2023

The snow water equivalent percent of normal

represents the current snow water equivalent found at
selacted SNOTEL sites In or near the basin compared
to the average value for those sites on this day, Data
based on te first reading of the day (typicaly 00-00).
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Figure 7. Basin-wide SWE as % of normal, AK SNOTEL Network. Data: USDA, NRCS
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Station Precipitation (in) Normal (in) % of Normal
Anchorage 1.6 0.9
Bethel 1.2 0.9 138.6
Bettles 0.9 1.0 97.9
Cold Bay 3.0 3.2 95.9
Delta Junction 0.1 0.2 56.5
Fairbanks 1.0 0.5
Gulkana 1.7 0.7
Homer 1.2 1.8 65.4
Juneau 4.6 4.3 106.7
Ketchikan 23.2 1.8
King Salmon 1.5 0.9
Kodiak 37 6.3 58.2
Kotzebue 11 0.8 123.5
McGrath 1.9 0.9 _
Nome 1.2 1.0 123.2
St. Paul Island 2.6 1.4 _
Talkeetna 1.8 1.2 147.6
Utgiagvik 0.0 0.2
Yakutat 2.7 10.3

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, February 2023. Colors match the color scale in Figure 4.
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Arctic Sealce

As of February 23rd, Arctic sea ice extent was 14.376 M km2. Sea ice extent increased at
rates of about 1.2% per week early in the month. Rates dropped to only 0.4% later in the
month. The low values and progressive slowing down of growth might indicate that we
are approaching the end of the growth season. 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
February 28 2023 compared to the average from 1981-2010. Global sea ice extent
continues at record low levels due to very low Antarctic ice extent.
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Figure 9. Time series of daily Arctic sea ice extent. This year’'s data (black) are updated until February 23, 2023. 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/)

12



ALASKA CLIMATE RESEARCH CENTER

Sea Ice Extent, 28 Feb 2023 Sea Ice Concentration, 28 Feb 2023
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National Snow and Ice Data Center, University of Colorado Boulder
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Figure 10. A (left) Arctic sea ice extent and B (right concentrations as of February 28, 2023 compared to the
average from 1981-2010 (Data and images: NSIDC)

Newsworthy Information

Mount Edgecumbe volcano may be reawakening: The Alaska Volcano Observatory will
install seismic instruments to monitor activity of the Volcano near Sitka. Preliminary data
shows magma moving below Mount Edgecumbe. More information.

High avalanche danger in Juneau: The Juneau Urban Avalanche Advisory raised the
avalanche danger level to 4 (high) during the storms at the end of the month. Travel in
avalanche terrain is dangerous and not recommended during such conditions. Warnings
were issued for certain urban trails that cross avalanche terrain.
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Highest Mean Daily Temperature on Record

. o Year of Old o
Station Date New Record (°F) Record Old Record (°F)
Cold Bay 2023-02-22 41.5 2017 40.0
St. Paul Island | 2023-02-22 38.0 1979 37.5

Table A1: February 2023 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. Twi new highest mean daily temperature records were set and none
were set for lowest mean daily temperature.

Highest Maximum Daily Temperature Record

. o Year of Old | Old Record
Station Date New Record (°F) Record °F)
Utgiagvik 2023-02-23 29.0 2019 27.0

Table A2: February 2023 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. One new highest maximum daily temperature record was set
and no new lowest records were set.

Highest Minimum Daily Temperature Record

Station

Date

New Record (°F)

Year of Old
Record

Old Record
(°F)
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Cold Bay 2023-02-22

38.0

1979

37.0
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Table A3: February 2023 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. One new records for highest minimum daily temperature was
set. None 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.
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