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CHANGING LENGTHS OF SUMMERS AND
WINTERS IN ALASKA
By Brian Brettschneider, National Weather Service Alaska Region/International Arctic Research Center (IARC), UAF
Is summer longer than it used to be? Is winter shorter than it used to be? To answer these questions, we first need to define what
winter and summer are. Should we think of them as December–February and June–August? If so, then winter and summer are
exactly the same length every year. Of course this isn't what you were thinking. What you really want to know is whether summer
heat lasts for a longer period of time and if winter cold is abbreviated. The answer to these questions are an unambiguous yes for
most places, and the reason is simple: the climate is warming.
If the average temperature is warmer, then the comparison to what temperatures
used to be like will change accordingly. Think of it this way: if you live in Juneau
and are accustomed to a Southeast Alaska summer's length and intensity, and
then you move to Dallas, Texas, you would experience a (much) longer period of
summer conditions in Dallas compared to Juneau. Similarly, if you moved from
Fairbanks to Kansas City, you would say that you effectively shortened your
winter. With a changing climate, we are effectively relocating our cities farther
south.

AUSTRALIA STUDY

In March 2020, the Australia Institute published a study titled Out of Season,
which looked at this exact question. They asked if summer was getting longer
and winter was getting shorter by comparing similar periods from two 20-year
time spans (1950–1969 vs 1999–2018) in temperate and subtropical Australia,
where most of the population lives. They noted a dramatic increase in the
length of summer (on average about a month longer) and a dramatic decrease
in the length of winter (on average about 3 weeks shorter) over that period. The
Australia analysis was the inspiration for this Alaska study.

METHODOLOGY FOR THIS STUDY

To identify whether season lengths are changing, we need to define a modern
period and a reference period. I decided to use consecutive 30-year periods
(1990–2019 as the modern period and 1960–1989 as the reference period).
Using the Global Historical Climatology Network-Monthly (GHCN-M)
climate database, I identified all stations with at least 20 years of complete
data in both time periods. There were 6,625 qualifying stations globally. In the
U.S. and Canada, there were 3,250 qualifying stations. In Alaska, 45 stations
contained sufficient data for inclusion (Table 1, page 5). For each station, daily
climate normals were computed using a 3rd-order (cubic) spline. This very
closely approximates the official NOAA National Centers for Environmental
Information (NCEI) climate normals procedure.

Alaska can move from one season to the next quickly. These
images from the South Eagle River Valley were taken one
day apart on September 17 and 18, 2015. National Weather
Service photo courtesy of Gene Petrescu.

In this issue
Changing Season Length.............................. 1–5
Climate and Weather Summary................6–9
The Water Column................................... 10–11
Sea Ice........................................................... 12–14
ACCAP News....................................................14

IMPROVING THE ABILITY OF ALASKANS TO RESPOND TO A CHANGING CLIMATE

ALASKA CLIMATE DISPATCH • NOVEMBER 2019–APRIL 2020

2

CHANGING SEASON LENGTH
For the reference period (1960–1989), the
warmest 90-day period of the year and the coldest
90-day period of the year were identified as the
baseline summer/winter periods respectively. We
can then compare the climate normals of the new,
modern time period (1990–2019) and identify
the dates where the old seasonal temperatures
begin and end. Importantly, we are not implicitly
evaluating the intensity of the summer/winter
temperatures—just the length of time the modern
period experiences the reference season temperature
threshold.

Figure 1. Equivalent length of summer and winter for Juneau, Alaska, in 1990–2019,
compared to 1960–1989 baseline.

EXAMPLES OF CHANGING
SUMMER AND WINTER
TEMPERATURES

Imagine the warmest 90-day period of the year
used to be June 3 to August 31, and on both those
dates, the daily average temperature was 60°F (it's
warmer during the intervening days). Now imagine
it's 30 years later, and the date when the summer
temperature first reaches 60°F is May 30, and the
date where the temperature drops back down to
60°F is September 5. Compared to the earlier period,
we now achieve summer heat 4 days earlier, and it
lingers 5 days longer. This gives us a 99-day period
in today's climate (1990–2019) that experiences
the same length of warmth as the 90-day period
of yesteryear (1960–1989)—a 9 day increase.
Figures 1-4 show the changing summer and winter
lengths over this period for Juneau, Anchorage,
Fairbanks, and Utqiaġvik. Remember that we are
not comparing the intensity of the warmth/cold,
just the length of time we experience comparable
temperatures.

Figure 2. Equivalent length of summer and winter for Anchorage, Alaska, in 1990–2019,
compared to 1960–1989 baseline.

Figure 3. Equivalent length of summer and winter for Fairbanks, Alaska, in 1990–2019,
compared to 1960–1989 baseline.

SUMMER ANALYSIS

The vast majority of stations globally now
experience a longer summer compared to the
previous 30-year reference period. The exceptions
to this rule in North America are in the central
parts of the continent that experience minimal
oceanic influences (Figure 5). For everyplace else,
the closer you get to an ocean, the longer summer
gets. This makes sense as the oceans have warmed
dramatically, and they impart a tremendous
influence on the climate.
There is also a notable urban heat island effect
in the Lower 48. Cities are experiencing longer
summers than nearby rural areas. In Alaska, urban
heat island effects are much less noticeable and in
the summer are nearly non-existent.

Figure 4. Equivalent length of summer and winter for Utqiaġvik, Alaska, in 1990–2019,
compared to 1960–1989 baseline.

In central and northern Interior Alaska, summers in the most recent 30-year
period are only 0–5 days longer than in the previous 30-year period. The left
panel of Figure 3 shows that the length of time that Fairbanks experiences the
1960–1989 temperatures is now 3 days longer. As you move toward the coast,
summers are getting longer. In Anchorage (Figure 2), summer is now 9 days
longer, and in Juneau (Figure 1) it is 15 days longer. Along the North Slope,
summer in Utqiaġvik (Figure 4) is now 16 days longer.
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CHANGING SEASON LENGTH

WINTER ANALYSIS

Figure 5. Length of summer (and change) compared to prior reference period (1990–2019
versus 1960–1989).

The change in the length of winter is even more
dramatic than the summer changes. While average
summer conditions last 7.5 days longer (97.5 days
vs 90 days) than they used to, comparable winter
conditions last 29.7 days less (60.3 days vs 90 days)
than they used to. The winter patterns are broadly
similar to the summer patterns, except the winter
warming is slightly less stratified from north to
south, and the magnitude is far larger (Figure 6).
Along the North Slope of Alaska, even the low point
in winter during the current period is warmer than
any of the days in the 90-day winter from 30 years
prior! This means that none (0) of the coldest 90
days of winter in 1990–2019 are as cold as any of the
coldest 90 days of winter in 1960–1989.
The right-hand panels on Figures 1–4
demonstrate this nicely. In Juneau, winter is 32 days
shorter compared to 1960–1989. In Anchorage,
winter is 25 days shorter. As with summer, the
Interior has experienced the smallest reduction in
winter length. Fairbanks’ winter is only 11 days
shorter. As noted above, Utqiaġvik’s lowest winter
daily normal is now higher than all 90 of the coldest
daily normals for the 1960-1990 time period,
making its winter 90 days shorter—or 0 days long—
by this analysis.

Brian Brettschneider gestures toward the the rapidly
retreating Spencer Glacier in the Chugach National Forest
as he shares one of the many impacts of Alaska's longer
summers and shorter winters with a CNN news crew. Photo
from CNN: https://www.cnn.com/2019/09/09/weather/
alaska-climate-crisis-summer-weir-wxc/index.html.
Figure 6. Length of winter (and change) compared to prior reference period (1990–2019
versus 1960–1989).
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CHANGING SEASON LENGTH

CONCLUSION

Figure 7. Change in the timing of the warmest 90-day period of the year (summer) compared
to prior reference period (1990–2019 versus 1960–1989).

The warming of Earth and the associated accelerated
warming of the Arctic are well-known phenomena.
Few readers of the Alaska Climate Dispatch are
unfamiliar with the fact that Alaska is warming. We
colloquially talk about how summers are warmer
and winters not as cold as they used to be, but we
usually describe the changes in magnitude (Δ °F/C).
This study looks at the length vector to describe
how Alaska summers and winters are changing. We
show that summers are about 7.5 days longer in the
1990–2019 period compared to the 90-day baseline
computed for 1960–1989. Winters are a remarkable
29.7 days shorter using the same comparison (a list
of station values is shown in Table 1). Table 1 lists an
extraordinary value of 0 days for the current length
of winter in both Utqiaġvik and Barter Island—
because in this analysis, recent winters in these
northern coastal communities bear no resemblance
to winters of the past. As warming continues,
summers, and particularly winters, will become
unrecognizable in more locations in Alaska.

CHANGES IN SEASON TIMING

Instead of looking at the length of the seasons, what
if we just look to see the difference in the timing
of the warmest and coldest 90-day periods from
the consecutive 30-year periods (1960–1989 vs
1990–2019)? The maps in Figures 7 and 8 show the
difference in the timings.
In summer, there is a pronounced shift toward
earlier peak heating in Alaska. Keep in mind that
the drivers of the shift in timing are often more
about the adjacent seasons than the summer
itself. With spring snow melt occurring sooner,
summer heating gets going earlier. Wetter fall
seasons in recent decades mean that clouds and
precipitation push temperatures down a little in
August/September. This has the effect of moving the
summer timing to earlier in the season.
As with summer, most places are seeing peak
cold occur sooner. To put it another way, late winter
is warming faster than is early winter. This pushes
the coldest part of the year to an earlier point on the
calendar.

Figure 8. Change in the timing of the coldest 90-day period of the year (winter) compared to
prior reference period (1990–2019 versus 1960–1989).
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Table 1. Summary of changes in the length of summer and winter in 1990–2019 compared to
1960–1989, and the change in the timing of those seasons. All units are days.
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CLIMATE AND WEATHER SUMMARY:
NOVEMBER 2019–APRIL 2020
By Rick Thoman, Alaska Center for Climate Assessment and Policy, UAF
November 2019 through April 2020 brought a range of temperatures to
Alaska. Mild conditions in early winter and in the spring were largely balanced
out by sustained cold weather in mid-winter, so that for the 6 months the
average temperature was not too far from normal. The exception was along
the Aleutians and Gulf of Alaska coast, where November through April were
significantly warmer than the long term average. Mainland Alaska was unusually
wet, especially in March and April, typically the driest time of the year. The
Panhandle received enough rain to end the drought conditions that impacted
the region since autumn 2017. Regionally, the Aleutians saw significantly below
average precipitation as did some areas on the Kenai Peninsula.

Figure 1. Alaska regional average temperatures for November 2019–April 2020. Figure by
Rick Thoman.

NOVEMBER 2019
November 2019 was warmer than normal all
across Alaska, and many areas saw copious
precipitation as well. Overall, the National Centers
for Environmental Information (NCEI) ranked
November 2019 as the fourth-warmest November
statewide since 1925 and mildest since 2002. The
mild weather was most extreme in southcentral
and southwest Alaska. Anchorage (35.7°F), Kodiak
(42.6°F), and Cold Bay (41.4°F) all recorded the
warmest November on record. At King Salmon,
8 days during the month set or tied record high
temperatures. On the North Slope, Utqiaġvik
(Barrow) had the second warmest November in the
past 99 years.
Except for parts of western Alaska, nearly all
of the state had above normal precipitation in
November. McGrath had the wettest November
on record, with 4.55" of precipitation, exceeding
the 4.34" that fell in 1979. Fairbanks had the
wettest November in nearly 50 years. The 1.83" of
precipitation, all of which fell as snow, was more
than 3 times normal. Because of the relatively
warm temperatures, however, little of the snow
was especially powdery, so the monthly snowfall
of 23.7", while above normal, did not top several
recent Novembers with higher snowfall totals. One
area without much precipitation was the Seward
Peninsula. This led to the spectacle of bare ground
at mid-month in most communities from Wales on
the Bering Strait coast east to Koyuk on the eastern
Norton Sound coast. Excessive snow fell late in the
month in some parts of the state. An unofficial but
reliable 46" of snow was reported over about 36
hours at a homestead in the lower Susitna Valley
west of Willow. The same storm brought nearly 30"
of snow to the Trapper Creek area near Talkeetna.
Bettles, in the northern Interior, measured 28.4"
over the course of 3 days, setting new all-time 2- and
3-day snowfall records.

Figure 2. Alaska regional average precipitation for November
2019–April 2020. Precipitation was above normal across
a large area of the state over the period. Figure by Rick
Thoman.
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Southeast Alaska saw above normal rainfall, but there was little snow at low
elevations except in protected valleys and deep fjords. Juneau Airport measured
less than 5" of snow for the month, while Hyder received over 50". Drought
conditions continued over a small part of Southeast Alaska but were improving.
At Ketchikan, the October–December rainfall totaled more than 62", making
this the wettest late fall since 2005.
JANUARY 2020

Fresh snow covers Anchorage on November 17, 2019. On
November 16, Anchorage saw record snowfall on the same
day it tied a high-temperature record. Southeast winds blew
warm air into the city overnight, reaching 45°F around 3
a.m. After the winds subsided, temperatures dropped, and
snow levels at the NWS office broke the 1958 record of 8.3"
by 0.10". The snowfall across the area varied from 5" in the
city to more than 12" in Eagle River. Photo by Julia O’Malley/
Alaska Public Media.

DECEMBER 2019
For much of Alaska, December was a split month
weatherwise, with quite mild temperatures the
first half of the month, while the second half was
significantly colder than normal. As a result,
in many areas, the monthly average was not
representative of very many days. For example,
at Dillingham, while the December average
temperature was just 1°F below normal, 23 days
during the month had a daily temperature departure
10°F or more from normal. Over the northern
and western Interior, temperatures wound up
significantly colder than normal, making December
2019 the coldest December since 2012. Southcentral
Alaska was decidedly warmer than average, and in
the Panhandle, mild weather prevailed all month.
The average temperature for the month at Juneau
Airport was 36.9°F, almost 7°F above normal for
the second mildest December in the past 80 years.
A cold airmass overspread much of mainland
Alaska after mid-month. The lowest temperatures
occurred between Christmas and New Year's Eve in
the northcentral Interior valley areas with sustained
clear skies. In this region there were widespread
reports of temperatures of -55°F to -65°F, and in
many places this was the coldest weather since
January 2012, though in other areas only the coldest
since January 2017. Despite this widespread cold
snap, only a handful of daily record lows were set.
The daily high temperature of –55°F at Bettles on the
27th, however, set a new record low daily maximum
temperature for December, breaking the town's
previous record of –53°F on December 29, 1974.

January 2020 was unusually cold across nearly all of Alaska, with many places
seeing the coldest month since January 2012. NCEI ranked the month for
Alaska as a whole as tied for 13th coldest January in the past 95 years. The largest
departures from normal were over the southwest Alaska mainland, where
monthly temperatures averaged more than 15°F below normal for the month.
At Fairbanks, the high temperature for January was only +4°F. This is the lowest
January high temperature of record, just edging out January 1966, when the
high was +5°F. However, the low for the month was a middling -43°F. Anchorage
had 19 days with a low temperature of 0°F or lower, more than the previous 2
winters combined. Kodiak saw the first sub-zero temperature in 8 years when
the temperature fell to -1°F on January 7. In spite of the low monthly average
temperatures, daily record lows at Kodiak on January 5, 6, and 7 were the only
record low temperatures set at any of the long-term climate stations in the state.
A storm tracking along the Aleutian Islands briefly brought a surge of warm air
into the region, including a high temperature of 50°F at Cold Bay on the 10th,
which was not only a daily record high but was just 1°F from the record high
temperature for the month.
Total precipitation was below normal over nearly all of the state. The
exceptions were mainly over Southeast Alaska and the Pribilof and Aleutian
Islands. However, there were other areas of significant snowfall. Haines received
44" of snow between the 23rd and the 27th, and at the U.S. Customs stations at the
Alaska-British Columbia border on the Haines Highway, the monthly snowfall
of 98.9" was nearly double normal, though it was nowhere near a record.

Figure 3. Alasska weather and climate highlights for November 2019–April 2020. More
highlights and details are available at http://highlights.accap.uaf.edu/tools/climate_highlights.
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FEBRUARY 2020

This image from the Utqiaġvik Sea Ice Cam was taken
around noon on February 29, 2020, at the end of the
coldest February since 1986. The web cam looks north over
the landfast ice from atop the bank building in downtown
Utqiaġvik. Archived images are available back to 2012 at
https://seaice.alaska.edu/gi/observatories/barrow_webcam.

For most of Alaska, February was a chilly month but not nearly as cold, relative
to normal, as January. However, the northwest Arctic and North Slope were
much colder, while for the Aleutians and Pribilof Islands as well as most of
the Panhandle, February temperatures actually averaged at or above normal.
At Utqiaġvik, the average temperature for the month of -26.1°F made this the
coldest February in 36 years. In a sign of how much things have changed, that
was still not cold enough to rank as a top 10 coldest February in the past 100
years.
Precipitation was unusually heavy over southwest Alaska, with many places
from King Salmon to McGrath reporting February totals twice or more normal.
Precipitation was also well above normal in the Panhandle. Juneau had the
fifth wettest February on record, and some precipitation fell every day during
the month. Snowfall at the Juneau Airport was about twice normal, but little
remained on the ground at the end of the month due to mild temperatures
and soaking rain over the last days of February. Anchorage had an unusually
intense storm on the 18th, with 0.88" liquid out of 8.9" of wet snow. This is the
second highest 24-hour precipitation total in February on record. Snowpack
at the end of February was generally near to above normal in most areas. Parts
of the Kuskokwim and middle Yukon River valleys and at higher elevations in
the Panhandle had excessive snowpack. McGrath had the highest snowpack for
the end of the month of the past 40 years, and near Juneau, Eaglecrest, at 1200'
mean sea level (MSL), had 81" of snow on the ground, the fourth highest end of
February snow depth in the past 40 years.
MARCH 2020

March in Alaska reverted to a familiar pattern for the month, with above to
much above average temperatures overall in western and northern regions,
while the central and eastern Interior, Southcentral, and the Panhandle were
generally cooler than normal. In a dramatic turnaround from February, March
was a very mild month at Utqiaġvik. The average temperature of -5.4°F was 7.3°F
above normal and mild enough to rank as the sixth warmest March in the past
century. Seven days during the month had record high temperatures set or tied.
In contrast, in areas that were colder than normal, no long-term climate site had
a top 10 coldest March.
Across much of mainland Alaska, snow was the big story. March in mainland
Alaska is typically the driest or second driest month of the year, but not so this
year, with 2 to 3 times normal snowfall common. Heavy snow fell in the lower
Matanuska and Susitna valleys on March 1 and 2, including 20" at Willow and
14.8" at Sutton. A week later the lower Susitna Valley was hit with another big
storm: just north of Talkeetna, 28.5" of new snow was reported on March 8 and
9, with 25" near Big Lake. The Alaska Range and Interior Alaska shared in the
snow. Denali National Park Headquarters measured 32.6" of snow March 23–26,
2020. This is the greatest 4-day snowfall total in March in nearly a century of
climate observations. This also pushed the snow depth up to 46", which is the
greatest snow depth at Park Headquarters since February 1993. At Fairbanks,
the March total of 27.5" was the highest March snowfall since 1991. This was
also the snowiest month of the winter in Fairbanks. While not unprecedented,
March having more snow than any other month in the winter has only
happened a handful of times in the past century. While mainland Alaska was
snowy, the immediate Gulf of Alaska coast and Panhandle were drier than
normal. At Kodiak, only 0.19" of precipitation was reported for the month. This
is only 3% of normal and is by far the lowest March total on record. The previous
lowest was 0.40" in March 1918. Cordova Airport reported less than 20% of
normal March precipitation, and Yakutat received only a third of the normal.

Despite widespread heavy snow and low temperatures, trail
groomers working in the vicinity of the 2019 Deshka Landing
fire near Willow reported smoke and smoldering in January
2020 to the Alaska Division of Forestry (AKDOF). This photo
from March 27 shows one of nearly a dozen holdover hot
spots that were monitored by AKDOF through the spring.
With large, deep burning fires such as Alaska experienced
in 2019, it is not unusual for portions of fires to overwinter.
Several other 2019 fires, including Swan Lake and Shovel
Creek, had holdover fires pop up in the spring of 2020.
Photo by Brogan Putnam and Nate Blydenburgh/Division of
Forestry, from akfireinfo.com.
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APRIL 2020
April temperatures overall followed the same
general pattern in April as in March, but with the
above normal temperatures extending into the
central Interior Alaska as well as Kodiak Island.
Overall, NCEI analysis ranked this month as the 15th
warmest April in the past 96 years. Utqiaġvik had
an average April temperature of +8.1°F, more than
6°F above normal and the sixth mildest April in the
past century. However, on April 29 the temperature
fell to -20°F. This was not only a new record low (by
1°F) for the date, but is also the lowest temperature
so late in the season. The previous latest date with
a temperature of -20°F or lower was April 28, 1964.
This was the first daily record low set at Utqiaġvik
since December 21, 2007, while over that period 112
daily record highs had been set or tied. The warm
weather extended up and down the west coast of
Alaska, with most areas averaging 4°F to 8°F above
normal. In the Bristol Bay region, King Salmon saw
a high temperature of 61°F on April 16. This is the
earliest in the year the temperature has been 60°F or
higher. The previous earliest was April 21, 2016.
Like March, precipitation was again heavy
compared to seasonal expectation. Nome set several
precipitation records in April. The total precipitation
of 2.47" is easily the highest April total in 113 years
of climate observations. Nome also set a new April
record for maximum 24-hour precipitation with
0.76" from 4 am April 17 to 4 am April 18. Finally,
this storm was straight rain, by far the largest
rain event (not mixed rain and snow) so early in
the season. At Fairbanks, 1.27" tied for the third
wettest April of record. About half of this total
fell as rain during an unusually cloudy and damp
third week of the month. At the start of April, the
winter snowpack was above to much above normal
across nearly all of the state. In parts of the upper
Kuskokwim area and Alaska Range the snowpack in
some places was at record high values for the past 60
years. The only area with consistently below normal
snowpack were the mountains on the south and
east side of the Kenai Peninsula. The first impactful
wildfire of the season started April 29 between Point
MacKenzie and Wasilla on the west side of Knik
Arm. Burning in dry grass, the Trumpeter fire grew
to 130 acres within 24 hours. The fire was relatively
close to houses, and 52 people were assigned to the
fire at the end of the month.

2019: ALASKA'S WARMEST YEAR
ON RECORD
2019 was the warmest year on record for Alaska according to all analysis
centers, including NOAA, NASA, and Berkeley Earth. In the NOAA analysis,
the average statewide temperature of 32.2°F was 0.3°F warmer than 2016,
the previous warmest year, and also the first year with an average above
freezing. Many individual places saw the warmest year of record, including
Kodiak, Anchorage, Fairbanks, Kotzebue and Utqiaġvik. July was easily the
warmest month on record for Alaska. Anchorage recorded its first ever 90°F
temperature on July 4.
Drought impacted Southeast Alaska much of the year, including the first
“Severe Drought” classification during the summer before easing late in the
year. Parts of Southcentral Alaska saw less than 2" of rain between June 1 and
September, putting the area in “Extreme Drought” for much of the summer.
The drought conditions led to significant wildfires, including the Swan
Lake fire that burned from early June into September, threatened properties
along the Sterling Highway, and brought more than 300 hours of smoke to
Anchorage, easily the most on record. The McKinley fire in late August along
the Parks Highway near Caswell burned more than 50 homes and businesses.
In contrast, 9.53" of rain in August at Denali National Park Headquarters was
the greatest monthly precipitation in nearly a century of climate observations.
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2020 BREAKUP

THE WATER
COLUMN:
TRACKING A ‘BAD
BREAKUP’ DURING
COVID-19
By Jessica Cherry, Alaska-Pacific River Forecast Center,
National Weather Service
This year, communities all over the Interior
experienced a brutally cold winter. One tradeoff
for the harsh air temperatures was solid ice on the
riverine highways along the Yukon and Koyukuk and
Kuskokwim rivers, enabling residents to travel and
hunt safely. From the season summary on pages
6–9, readers can see other data showing this winter
was ‘old fashioned’ in many parts of the Interior:
colder than it has been in many years.
At the National Weather Service (NWS) AlaskaPacific River Forecast Center (APRFC), we
look at the sum of freezing degree-days (degree
deviations from 32°F) since October 1 as a measure
of cumulative air temperature impacts on ice
formation (Figure 1). Snowpacks were at their longterm average or greater in the Interior (Figure 2).
The few ice thickness measurements we have were
about average (Figure 3), which was thicker than
we’d seen in a long time. While data are sparse, over
the past seven winters or so, we've had relatively
warm winters and thin ice, factors that partially
explain why few ice jam floods have occurred. In
contrast to these recent years, the APRFC was aware
by early March that 2020's breakup might be a
doozy. Then came COVID-19.

Figure 1. Freezing Degree Days as a percent of normal
(1981–2010) since October 1, 2019.

Figure 2. Snow water equivalent in the snowpack at the start of April 2020.

In a normal year, the APRFC partners with the State of Alaska in a program
called Riverwatch. The State charters two or more small aircraft, and emergency
managers fly with APRFC hydrologists to get reconnaissance of the major floodprone rivers. This program is an important opportunity for experts to determine
the likelihood of ice jam flooding during breakup. These experts include both
NWS hydrologists as well as local knowledge bearers from communities, who
ride along or review pictures afterwards. There is also an important community
outreach and communication component to Riverwatch. This year, as
COVID-19 emerged, we didn’t know if Riverwatch would be possible. After all, it
is very difficult to socially distance in a small aircraft.

Figure 3. Ice thickness measurements as a percent of normal (1981–2010) during
the first half of March 2020.
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In early April, the APRFC started contacting partners, including the research
That is not to say that there was no flooding.
community, the Civil Air Patrol, the general aviation community, and NOAA’s
A couple from Napaimute had to be rescued via
National Water Center (NWC). We knew that the odds favored a more dynamic
helicopter from a boat tied to their roof. Buildings
river ice breakup, with potential for flooding of communities. The response was
were lost. Airports were flooded. Roads were
incredible. Everyone got to work. William Straka from the Cooperative Institute damaged. Impacted communities, in addition
for Meteorological Satellite Studies at the University of Wisconsin Madison,
to Napaimute, were Nunapitchuk, Kwethluk,
who happens to be a passionate viewer of Alaska’s infamous reality TV shows,
Sleetmute, Cripple Creek, and others along the
got straight to work looking at satellite products that show flooded pixels and
Kuskokwim River, as well as Delta Junction, Kobuk,
ice concentrations. These products have been under development in NOAA’s
and Alakanuk. The photo below shows an example
Joint Polar Satellite System Proving Ground ever since the 2013 breakup flood
of flooding along the Kuskokwim at Kwethluk.
in Alaska. Sanmei Li and her collaborators developed the flood algorithm and
We did learn, however, that we had a whole
worked with the University of Alaska Fairbanks’ Geographic Information
community of researchers and partners eager to
Network of Alaska and other partners to bring it to NWS operations.
help NWS protect lives and property in Alaska. The
At the NWC in Tuscaloosa, Shawn Carter processed Synthetic Aperture
investments in satellite science and making data
Radar (SAR) to categorize ice conditions as open or not. Franz Meyer and Heidi
flow rapidly paid off. Partnerships in the aviation
Kristenson at the Alaska Satellite Facility shared uncategorized SAR scenes
community were critical. Community residents
over Interior rivers in a GIS online database. Dave Jones and his StormCenter
were vigilant in sharing their observations over the
company stood up a Geocollaborate software instance for breakup. We invoked
phone and social media. We hope to continue many
our charter with the Civil Air Patrol and briefed pilots from the Alaska Airmen’s of these ‘Remote Riverwatch’ efforts in future years,
Association and the Aircraft Owners and Pilots Association. Forecasters made
even when COVID-19 is a distant memory.
phone calls and combed social media for posts on river ice conditions. Pilots
shared photos with the APRFC, also used by the
satellite analysts to verify what the satellites were
seeing. An inspiring number of partners rose to the
occasion of ‘Remote Riverwatch.’
With the long and tragic history of outsiders
transmitting disease to Alaska’s rural settlements,
where access to health care is very limited, early
efforts to mitigate COVID-19 started by ceasing all
non-essential travel to/from rural communities. As
the state planned for possible ice jam flooding, it was
critical to get permission from village governments
for state and federal partners to travel there.
Riverwatch team members ultimately launched
short efforts from Bethel and Fairbanks after a home
quarantine period. Communication of ice conditions
was done over the phone or from a distance on the
runway.
The weather marched on. The final ingredient
for an impactful breakup (after winter sets up the
ice and snow conditions) is the short-term weather
during breakup itself. A dramatic warm up in a short
period of time, say 15°F over 2 or 3 days, really sets
off melt waters from snow and ice. These push and
jam large sheets of ice into narrower channels that
collect more ice, which backs up water. A slower
warm up leads to more thermodynamic eroding of
the river ice and less chance of impactful flooding.
While breakup started warm, the weather shifted
and slowed melting near the headwaters of the major
rivers. This probably made a big difference. Some
snow had a chance to melt off at lower elevations
during the warm period and contributed less to
breakup. Cooling at the headwaters led to a weaker
A flooded neighborhood in Kwethluk, Alaska. Photo: State of Alaska Division of Homeland
‘push’ from upstream to downstream. For the most
Security and Emergency Management.
part, communities avoided serious flooding.
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SEA ICE

SEA ICE: WINTER AND SPRING 2020
by John Walsh and Rick Thoman, Alaska Center for Climate Assessment and Policy, UAF
During the winter and spring of 2019–20, the Bering Sea’s ice cover showed some
recovery from the record-low ice extents of the previous 2 ice seasons, 2017–18
and 2018–19. Although freeze-up was late by historical standards (Figure 1),
the ice extent increased markedly during late December and early January,
and it was actually near the long-term (1981–2010) historical median during
February and the first half of March. However, a series of storms in mid-March
reduced the ice extent to values well below the historical median from late
March through early May. Nevertheless, Figure 1 shows that the low extents of
late March and April were still approximately double the corresponding extents
of the previous 2 winters. Despite the recovery from the record minima of the
previous 2 winters, the ice extent averaged over the entire season (November
through May) was still below the historical average. Following the rapid retreat
in mid-March, ice extent remained in the lowest 5 of the post-1979 period from
the final week of March through the first 3 weeks of April. As shown in Figure
1, the final stages of breakup (mid-May through early June) were slightly earlier
but well within the normal range of historical break-ups.
Figure 2 shows the late-February sea ice coverage of 2020 in comparison with
a year earlier. The greater extent of 2020 is apparent, especially in the western
Bering Sea. In the eastern Bering, the ice edge remained north of St. Paul Island
for all but a few days in early March. Near-shore ice in Bristol Bay was somewhat

FEBRUARY 19, 2020

Figure 1. Bering Sea daily ice extent for each year of the
satellite period of record, 1979–2020. Blue line is for 2019–
20, while red and green lines are for 2017–18 and 2018–19,
respectively. Thick black line is the median of the 30-year
historical period, 1981–2010. Figure by Rick Thoman,
ACCAP, data from National Snow and Ice Data Center.

FEBRUARY 19, 2019

Figure 2. Sea ice coverage on February 19 of 2020 (left) and 2019 (right). Red denotes 9/10–10/10 ice concentrations; gray denotes fast ice
(color legend in inset). From National Weather Service Alaska Sea Ice Program.
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more extensive in 2020 than in 2019. The Bering
Sea’s maximum ice extent was reached on March
12, which is close to the median date for the yearly
maximum (Figure 3).
For the Arctic as a whole, sea ice during the
winter and spring was well below the historical
average. Figure 4 shows that the pan-Arctic ice
extent during spring 2020 was approximately 2
standard deviations below the 1981–2010 historical
average from early April through the end of June.
However, there was a notable asymmetry between
the Atlantic and Pacific sectors. At the end of June
2020, large negative departures from normal ice
extent dominated the Atlantic hemisphere, from
eastern Canada to the Russian shelf seas (Figure 5,
left panel). Open water in the Kara and Laptev Seas
was remarkably extensive in late June, consistent
with the highly anomalous warmth over northern
Russia during the winter and spring. By contrast,
the ice edge in the Beaufort, Chukchi, and East
Siberian seas was close to its historical mean at the
end of June. In particular, the Beaufort Sea ice cover
between Utqiaġvik (Barrow) and Prudhoe Bay was
essentially up against the coast, unlike late June 2019
when open water was present offshore of the entire
northern Alaska coast (Figure 5, right panel).

Figure 4. Pan-Arctic sea ice extent in 2020 (blue line). Solid
black line is the average for 1981–2010; shading denotes
+/- 2 standard deviations. Dashed line is for 2012, the year
with the smallest September ice extent on record. From
National Snow and Ice Data Center.
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Figure 3. Dates of maximum extent of Bering Sea ice. 2020 is shown in blue; colors for
previous decades are shown in inset at lower right. Figure by Rick Thoman, ACCAP.

Figure 5. Sea ice concentrations on June 30 of 2020 (left panel) and 2019 (right panel). As
shown by color scale to right, concentrations range from 0% (deep blue) to 100% (bright
white). Orange lines are median positions of the ice edge for the 1981–2010 reference period.
Source: National Snow and Ice Data Center, ftp://sidads.colorado.edu/DATASETS/NOAA/
G02135/north/daily/images/.

The Sea Ice Prediction Network (https://www.
arcus.org/sipn) compiles forecasts of late-summer
ice extent from a variety of participants. A relatively
new product of the Sea Ice Prediction Network is
a forecast of September ice extent for the Alaska
region (the Beaufort and Chukchi seas). The median
of 8 such forecasts submitted in early June was 0.50
million square kilometers. For perspective, Figure
6 shows the corresponding historical record of
September sea ice extent in the Alaska region over
the 1979–2019 period. The forecast extent of 0.50
million square kilometers for 2020 is well below the
long-term historical mean. However, it is greater
than the observed September ice extents of 4 of the
past 5 years and 7 of the past 10 years.
In early June, the Sea Ice Prediction Network
received 33 forecasts of pan-Arctic September ice
extent based on a variety of statistical methods,
dynamical models, and heuristic approaches. Figure
7 displays these forecasts, which had a median value
4.33 million square kilometers. This median forecast
is virtually identical to the actual September ice
extent of 4.32 million square kilometers observed
in 2019. It is well above the record low September
ice extent of 3.60 million square kilometers set in
2012. The large range of the 2020 forecasts, from
approximately 3.5 to 6.2 million square kilometers,
is attributable mainly to the spread among the
forecasts made by the dynamical models. The
forecasts obtained by statistical and heuristic
methods cluster more tightly around the median.

Figure 6. Observed September Alaska regional sea ice extent (millions square kilometers) for
each year of the satellite record, 1979–2019. Figure courtesy of Uma Bhatt, UAF.
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Figure 7. Distribution of Sea Ice Outlook June forecasts of September 2020 pan-Arctic sea ice
extent. Forecasts were submitted to Sea Ice Prediction Network in early June 2020. Different
colors denote different forecast methods (legend in inset). Image courtesy of Molly Hardman,
NSIDC and Sea Ice Prediction Network (https://www.arcus.org/sipn/sea-ice-outlook/2020/
june).

This new report was prepared through a
partnership between the Alaska Ocean Observing
System (AOOS) and the International Arctic
Research Center (IARC)
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