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and National Weather Service. More information on regional climate impacts
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resources/reports
Winter 2013–14 was memorable across Alaska not just for the records but for the
significant impacts over many regions of the state. The National Climatic Data
Center ranked this as the 8th warmest and 27th wettest mid-winter (December
through February) statewide since 1915, and the impacts were from both
individual weather events and the cumulative effects of the mild winter.
A cold snap in early December resulted in air quality alerts for Fairbanks and
North Pole on the 1st and 2nd. Anchorage residents saw localized flooding on the
3rd along Chester Creek as the creek froze from the bottom up in a phenomenon
called ‘anchor ice’—a result of the low temperatures combined with warm rains.
The first warm spell hit on the 4th, when a freezing rain advisory was issued for
the Anchorage and Mat-Su areas. Most schools in the area were closed on the 5th
as Anchorage police responded to more than three dozen traffic accidents. The
advisory extended into the Interior, including Fairbanks.
December 9 marked a change that brought about 5" of heavy snow to blanket
the Interior. The snow caused widespread power outages in the Fairbanks area
that affected up to 6,000 households, as trees weakened by November’s major
freezing rain and wind storm toppled onto power lines. An avalanche blocked
the Dalton Highway from mile 243–245. On the 11th, high winds and drifting
snow closed the Steese Highway at Eagle Summit and led to more power outages
in the Fairbanks area, leaving up to 4,500 homes in the dark. On the same
day, strong storms impacting Southeast Alaska generated record snowfall and
precipitation events and caused power outages for up to 600 homes. Snowy
weather from the 13th to the 15th brought 13.5" of snow to Anchorage, including a
record setting 8.5" on the 14th and a total of 26" in the Girdwood area.
The cold spell around December 16 brought back air quality alerts for
Fairbanks and North Pole. Flooding started in the Butte area as cold and lack
of snowfall froze minor channels flowing to the Matanuska River. Blizzard
warnings were issued for the western Kenai Peninsula and Mat-Su areas on
the 18th; fluffy snow on top of icy roads resulted in a high number of vehicle
accidents. At the same time, winter storm warnings were issued for northern
portions of the Southeast Panhandle and Bethel areas. The storm in the
Southeast generated minor damage at the Gustavus ferry terminal and record

Above, high winds from the December 11 storm in Interior
Alaska broke a power pole on Murphy Dome, interrupting
service to the area. Photo from Golden Valley Electric
Association Facebook page.
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Right:The winter’s combination of warmth and rain caused
Alaska’s rivers to swell and brighten with sediment, creating
satellite views reminiscent of spring and summer runoff.
On January 25, the Aqua satellite collected this image of river
sediment flowing into the Gulf of Alaska. Image from NASA
Earth Observatory.

Top:Warm temperatures in early December melted the snow
cover in Alakanuk on the lower Yukon. Photo by Holly Rogers.
Center: Following the mid-January rainstorm in Southeast
Alaska, a mudslide on Prince of Wales Island stretches across
the Klawock-Hollis Highway on January14. No one was injured
in the slide. Alaska State Troopers photo.
Bottom:The north end of the Palmer Airport, free of snow
at the end of January.The Alaska Department of Natural
Resources issued an unusual winter warning of wildfire danger
in the area. Alaska Department of Natural Resources photo.

snowfall in Yakutat and Annex Creek. Heavy snow loads sank of a few boats in
the Juneau area.
The Steese Highway at Eagle Summit closed again due to high winds and
blowing snow on December 23. Fairbanks had its coldest day of the winter on
the 26th at -41°F, while North Pole reported -48°F. The lowest temperature that
day was recorded at Chicken with a bone-chilling -58°F. The cold prompted air
quality alerts for Fairbanks and North Pole. The accumulated snowfall during
the month elevated avalanche danger for the Chugach and Kenai Mountains.
January started off quiet on the weather front. Light freezing drizzle (frizzle)
was reported in Anchorage on the 12th, the offshoot of a larger storm that had
moved through the Bering Sea region. A strong weather front brought damaging
winds and heavy rains to much of Southeast Alaska on January 14. Low
elevation rainfall totals of two to four inches were widespread throughout the
area, resulting in flood warnings. Rainfall totals included 5.74" at Pelican and
3.56" at the Sitka Airport. Many landslides and mudslides were reported, which
in some areas brought down power lines and closed roads. Three landslides
blocked roads on Prince of Wales Island and knocked out Internet access for
most of the island. A small landside at Sitka damaged a house. Winds gusted
past 80 mph at Cape Spencer, and pilings supporting a breakwater on the state
dock at Gustavus broke loose. Several boats were sunk at Point Baker, as well as a
larger boat off Wrangell.
The Steese Highway closed at Eagle Summit on January 15. Heavy snowfall
impacted morning commuters in Anchorage on the 16th. Another warm and
windy storm on the 17th resulted in freezing rain advisories for Anchorage and
Fairbanks, scattered power outages, and blew out window panes in the FBI
building in downtown Anchorage. High winds and drifting snow closed Eagle
Summit again. Travel advisories were issued for portions of the Dalton and
Elliott Highways. The same storm brought over 4" of rain and mudslides to
Kodiak Island and widespread flooding to Seward. The severe weather continued
the next day, with freezing rain from the Alaska Range to north of Fairbanks
and blizzard conditions into the Brooks Range.
Freezing rain warnings were issued for Anchorage for the 20th and 21st. The
unseasonably warm weather prompted Alyeska Ski Resort to close for a couple
of days and avalanche advisories for areas of the Chugach National Forest. On
the 22nd, the Dalton Highway was impassable between miles 284–298 due to
snowdrifts, and difficult driving conditions persisted on the Parks Highway.
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Heavy rain struck Prince William Sound and
portions of the Kenai Peninsula.
Fairbanks suffered through another freezing rain
episode on January 23, which canceled after-school
activities, closed the airport for a few hours in the
afternoon, and suspended borough bus service. The
occurrence of measurable rain in three consecutive
winter months at Fairbanks has not occurred before
in more than a century of weather observations. The
Mat-Su Borough closed some schools on the 23rd
as well. On the 24th, Fairbanks schools were closed,
and the University of Alaska Fairbanks canceled
classes. Schools were open in the Mat-Su Borough,
but bus service was limited. The Northern Lights
300 sled dog race in Big Lake was canceled, as was
the Tustumena 200 scheduled for the following
weekend. Ambulances and fire trucks were banned
from the Big Lake ice road due to standing water
on the ice. Chinook winds and rain in portions of
Denali National Park and Preserve north of the
Alaska Range reduced the snow cover to the point
where the area was closed to snowmachines, and a
number of ski races were called off.

The ‘damalanche’ of January
2014 blocked the Lowe River
and buried 600 feet of the
Richardson Highway to 40
feet deep, isolating the town
of Valdez. Upper image is
an ASTER RGB false-color
composite image draped
onto a GDEM2 shaded
relief map, from NASA Earth
Observatory. Lower photo
from Alyeska Pipeline Service
Co, courtesy Valdez Avalanche
Center.
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The biggest story of the season started on January 23, when several
avalanches hit the Richardson Highway outside of Valdez, cutting the town off
from the road system. The biggest, up to 100 feet high and 1,000 to 1,500 feet
long, was about a dozen miles from town and is considered the largest avalanche
ever to hit a highway. The slide blocked the Lowe River leading into Keystone
Canyon, generating a lake up to half a mile long, and hence was dubbed the
‘damalanche’. The mass of water prevented road crews from safely approaching
the avalanche to begin clearing it. More than ten days later the blockage was still
in place with the water slowly draining through the snow and an old tunnel. The
threat of flooding generated evacuation notices for downstream subdivisions.
One subdivision was caught between avalanches and had to have supplies
airlifted. Extra flights and ferry sailings were added to provide residents of the
temporarily isolated town a means of access. An excellent analysis and images of
the ‘damalanche’ are available on the NASA Earth Observatory website: http://
earthobservatory.nasa.gov/blogs/fromthefield/2014/02/05/alaskapipeline/
Air quality alerts were issued for North Pole on January 30, as well as for
the Anchorage area where cold, dry conditions stirred up airborne particulates
from extensive road sanding. A rare winter wildfire advisory was issued for
the Mat-Su area. The continuing warm weather forced Yukon Quest officials to
move the race’s start and end locations and to re-route portions of the trail. Also
on the 30th, the ‘damalanche’ lake receded enough to allow road crews to begin a
massive, round the clock effort to clear the debris field.
Winds blowing dust and silt generated air quality warnings for the
Matanuska Valley on February 4. The ‘damalanche’ story concluded
when crews finished removing about 200,000 cubic yards of snow
from the undamaged Richardson Highway, which reopened on the
5th. Western Prince William Sound saw blizzard warnings on the
6th. Winds up to 73 mph were measured in Wasilla on the 7th; the
same day, high winds and low humidity led to red flag warnings for
fire danger in the Matanuska Valley and western Kenai Peninsula.
Also on the 7th, three refuges in the Matanuska-Susitna area were
closed to snowmachines due to low snowpack. The high winds (up
to 63 mph at Palmer airport) returned to the Mat-Su area on the
10th and spread a structure fire to the nearby trees and grass not
covered by snow. No evacuations were necessary.
Drifting snow closed the Steese Highway on February 13, while
travel advisories were issued for portions of the Dalton and Elliot
highways and repeated for all three highways on the 16th. A nice
snowfall in Anchorage around the 18th put a good blanket of snow
on the ground for the annual Fur Rondy.
North Pole had air quality alerts that
began on the 22nd and continued on and off
through the rest of the month.
Among the biggest impacts from the
winter’s sustained mild weather were
weak ice and lack of snowpack, especially
in southwest Alaska and some mountain
regions. Three men had to be rescued off of
Eek Lake south of Bethel on New Year’s Day
after two of their three snowmachines broke
through the ice and sank. Bethel reported
only patchy snow cover from late January
through February, which in some areas
hindered travel between communities.
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Winter 2013–14
Weather
Conditions in
Alaska
By Gerd Wendler, Blake Moore and Kevin Galloway
Alaska Climate Research Center, Geophysical Institute, UAF
This article presents a summary of winter 2013–14
(December, January, February), concentrating on
temperature and precipitation from the 20 firstorder meteorological stations operated by National
Weather Service meteorologists in Alaska. The
deviations from the long-term average are based
on the new normal of 1981–2010. All figures and
tables are provided by the Alaska Climate Research
Center, http://akclimate.org, except as noted.

Temperature

In general, Alaska recorded temperatures substantially above normal over the
winter, with the exception of southeastern Alaska, which was somewhat colder
than normal. Figure 1 shows the winter temperature departure from the 30year mean (1981–2010). The mean value of the 20 first-order stations is 17.9°F,

Station

Temperature Deviation (°F)
December January February Seasonal

Anchorage
Annette
Barrow
Bethel

-4.3
-1.4
5.3
4.5

12.3
1.4
7.2
19.4

-1.6
-7.2
7.2
4.8

2.1
-2.4
6.6
9.6

Bettles
Cold Bay

-4.5
6.9

13.5
9.3

-0.8
1.5

2.7
5.9

Delta Junction
Fairbanks
Gulkana

-4.7
-0.4
-4.8

16.5
15.5
21.5

-3.7
-3.1
-14.0

2.7
4.0
0.9

Homer
Juneau
King Salmon

-2.9
-2.3
2.9

13.8
8.3
18.6

0.4
-6.2
3.7

3.8
-0.1
8.4

0.0
3.6
2.0

6.3
17.1
20.0

-0.8
6.1
1.7

1.8
8.9
7.9

Nome
St. Paul Island
Talkeetna

4.9
4.1
-4.5

16.1
4.7
14.5

6.2
1.0
-1.5

9.1
3.3
2.8

Valdez
Yakutat

-3.3
-2.2

7.2
7.9

-4.8
-6.2

-0.3
-0.2

Kodiak
Kotzebue
McGrath

Figure 1.Winter 2013–14 isotherm map of the deviation in
temperature (°F) from the 30-year normal (1981–2010)
based on all first-order meteorological stations in Alaska.

a positive departure of 3.9°F from the long-term
mean. This contrasts with the previous winter,
which was close to normal (14.1°F). Specifically,
northwestern Alaska was much warmer than
normal, with a large area observing positive
temperature deviations in excess of 8°F. Moving
south and east, the positive deviations decreased
and started trending negative near the southeastCanadian border (Figure 1). The values for each
month and for the season are presented for all
stations in Table 1.
For the season, Bethel recorded the largest
positive deviation of 9.6°F, followed closely by Nome
(9.1°F) and Kotzebue (8.9°F). These deviations are
very substantial, considering they are values for a
three month period. Negative deviations were much
smaller; a value of -2.4°F was observed at Annette,
which was the only station with a negative value
exceeding 0.3°F.
Reviewing the temperatures for each of the
winter months, December began the season with
exactly the expected temperature of 14.9°F, with 16
days and eight of 20 first-order stations reporting
above normal temperatures. Eleven stations logged
below normal temperatures, and Kodiak reported
Table 1.The deviation in temperature (°F) from the 30-year
normal (1981–2010) is presented for all first-order stations
for each winter month and for the winter 2013–14 season.
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16-‐Feb	
  

9-‐Feb	
  

2-‐Feb	
  

26-‐Jan	
  

19-‐Jan	
  

12-‐Jan	
  

5-‐Jan	
  

29-‐Dec	
  

22-‐Dec	
  

15-‐Dec	
  

8-‐Dec	
  

1-‐Dec	
  

Mean	
  Statewide	
  Temperature	
  DeviaAon	
  (°F)	
  

24.0	
  
no deviation from its normal temperature for
Geophysical Institute - UAF	

Alaska Climate Research Center	

Winter	
  2014	
  
December. The most extreme deviation for the state
20.0	
  
in December occurred on the 6th at 14.1°F, as seen in
16.0	
  
Figure 2, which shows the daily deviation from the
mean for the season.
12.0	
  
For the month of December, Cold Bay had the
8.0	
  
highest positive deviation from normal, at 6.9°F over
its long-term mean of 31.1°F. This high deviation
4.0	
  
was fueled in part by ten daily record high events
0.0	
  
and twelve daily high minimum events. Following
Cold Bay with positive deviations exceeding 4°F
-‐4.0	
  
were Barrow (5.3°F), Nome (4.9°F), Bethel (4.5°F),
-‐8.0	
  
and St Paul (4.1°F). Stations with negative deviations
-‐12.0	
  
greater than -4.0°F were Gulkana (‑4.8°F), Delta
Junction (‑4.7°F), Bettles (-4.5°F), Talkeetna (-4.5°F),
-‐16.0	
  
and Anchorage (-4.3°F). The highest temperature
for the month was 54°F, a new daily record at
King Salmon on the 6th. The lowest temperature
recorded was -47°F at Bettles on the 26th. Cold Bay
Figure 2.Time series of the mean Alaskan temperature
reported the highest mean temperature for the
deviations (°F) for winter 2013–14.
month at 38.0°F, while Bettles reported the lowest at -10.2°F. Sixteen record
high temperature events were observed in December, while no record low events
occurred. Most were set around the warm spell from the 4th to the 10th. Not
surprisingly, Cold Bay had the most with ten—seven in a row from the 3rd to the
9th. This is an astounding number of record events for one station for one month.
January temperatures were decidedly above
The new high temperature in Cold Bay of 53°F on both the 5th and 6th smashed
normal, both across the state and throughout the
the old records, both of 46°F from 2009.
month, with all 20 first-order stations reporting
positive deviations. This was caused by strong
advection of warm air from the south, as can be seen
in Figure 3. Hence, only three days in the month
showed a negative divergence, around the 12th.
Besides these three days, temperatures stayed above
normal, with the peak deviation (23.7°F) coinciding
with the storm that impacted the Southcentral and
Interior regions on the 23rd. This is an amazing
departure for an area as large as the state of Alaska
(see Figure 2). On the 22nd the National Weather
Service calculated that Alaska, at an average
temperature of 24°F, was warmer than the lower 48
states with an average of 22°F (see article page 9).
The monthly mean temperature for all 20 first-order
stations was 24.6°F, a very significant 12.6°F above
the normal of 12.0°F. Gulkana held the highest
positive deviation from normal at an astounding
21.5°F over its long-term mean of ‑2.9°F. Following
Gulkana with positive deviations exceeding 15°F
were McGrath (20.0°F), Bethel (19.4°F), King
Salmon (18.6°F), Kotzebue (17.1°F), Delta Junction
(16.5°F), Nome (16.1°F), and Fairbanks (15.5°F). It is
worth noting that most of these stations are located
in the western and Interior portions of Alaska. The
Figure 3. Atmospheric pressure (850 hPa) deviation from the mean for Alaska, January 2014.
highest temperature reported in January for the 20
The strong pressure gradient from east to west resulted in an additional southerly wind
first-order stations was 57°F at Homer on the 27th,
component, advecting a large amount of warm air into Alaska. Image provided by the NOAA/
a new daily record. The coldest temperature was
Earth System Research Lab Physical Sciences Division (http://www.esrl.noaa.gov/psd/).
-47°F at Bettles on the 13th during the short cold
snap. Homer reported the highest mean monthly
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temperature at 38.6°F, while Barrow reported the
lowest at -6.2°F. It was the warmest January on
record for Homer, McGrath, and Cold Bay, while
Talkeetna tied its warmest January record set
in 1981. It was the second warmest January for
Gulkana after 1981 and for Juneau after 1985. This
was the third warmest January for Bethel after 1937
and 1929, Kotzebue after 1985 and 1981, and King
Salmon after 1985 and 1981. In Anchorage, January
2014 tied for third warmest with 1985, after 1977 and
1981. It was the fourth warmest January for Delta
Junction and fifth for Bettles and Nome. Fairbanks
had its fifth warmest in 106 years. A total of 81
new daily maxima were observed at the different
stations, too many to list. However, let us mention
one: on January 27, 51°F was observed in Nome, 11°F
higher than ever before on this date—with a nearly
century-long record.
February temperatures were mixed across the
state and during the month, with nine of the 20
first-order stations reporting positive deviations and
11 recording negative deviations. The warmer than
normal temperatures from January continued into
early February. After the first week, temperatures
shifted to below normal for two weeks, then
returned to above normal for the final week of the
month. The peak deviation (-14.1°F) occurred on the
12th. The monthly mean temperature for all 20 firstorder stations was 14.1°F. This is just 0.9°F below
the February normal of 15.0°F but 10.5°F below the
January 2014 mean of 24.6°F. It is interesting to note
that all 20 first-order stations reported colder mean
temperatures for February than for January—some
decidedly so. Gulkana was 27.1°F colder in February
than in January. Gulkana also had the greatest
negative deviation from normal for February at
a significant 14.0°F below its long-term mean of
5.5°F. Stations following Gulkana with negative
deviations exceeding 6°F were Annette (-7.2°F),
Juneau (-6.2°F), and Yakutat (-6.2°F), all in
Southeast. Stations with positive deviations greater
than 6.0°F were Barrow (7.2°), Nome (6.2°F), and
Kotzebue (6.1°F), all in northwestern and arctic
Alaska. The warmest temperature reported for
the 20 first-order stations was 51°F at Kodiak on
the 28th, which ties the daily record. The coldest
temperature was -36°F at Barrow on the 19th and
20th, during the cold snap. Kodiak and Annette
both reported the highest mean temperature for
February at 30.5°F, while Gulkana reported the
coldest at -8.5°F.
Figure 4.Winter 2013–14 map of the precipitation departures
(%) from the 30-year normal (1981–2010) based on all firstorder meteorological stations in Alaska.

A fair number of daily temperature records were set in February, about evenly
split between high and low events. The low records occurred in the southeastern
portion of the state. Four record low events in Annette resulted in the coldest
February 6th to 9th ever for that station, breaking the old record from 1989. High
winds of 71 mph and a temperature of -42°F at Howard Pass in the western
Brooks Range on the 14th resulted in a wind chill of -97°F, a new state record,
breaking the previous record of ‑96°F set in Prudhoe Bay on January 28, 1989.

Precipitation

As has been pointed out in previous issues, locations throughout Alaska have a
broad range of seasonal precipitation. For example, the average precipitation in
Little Port Arthur is more than 50 times greater than in Barrow. This sizeable
regional variability implies that actual deviations from the long-term average
are not very meaningful. Therefore, Figure 4 presents these deviations as
percentages above (+) or below (-) normal, which is the 30-year average.
In general, precipitation for the winter of 2013–14 was higher than normal
(deviation +24%). Only ten of the 20 stations reported positive deviations,
however, while the other ten reported less than the expected value. The highest
positive deviations, with more than twice the normal, were found in Barrow
(deviation 276%) and Gulkana (107%). Barrow received only half of its normal
precipitation over the winter of 2013–14, but given the small amount generally
observed in northern Alaska (for example, the seasonal total water-equivalent
for Barrow is only 0.41"), large variations are to be expected. On the other side of
the coin, Homer (-29%) and Kotzebue (-27%) had the relatively driest winters.
Looking at the months individually, December was wetter than normal by
+42%. While the ratio of dry stations (nine) to wet stations (11) does not express
this well, the large absolute surplus of 7.66" at Annette in southeastern Alaska
contributed to the month’s deviation. Valdez was the relatively driest station,
with only 31% of the expected precipitation. More details are in Table 2. As
there can also be a strong gradient in precipitation from month to month in
the long-term mean, the deviations for the seasonal values are the sum of the
precipitation for the three months divided by the long-term mean for the three
months, hence the mean of the three monthly deviations might depart slightly
from these values. A high number of daily record precipitation and snowfall

Alaska Climate Dispatch • March 2014

7

WINTER Weather summary
events were set in December, occurring throughout
the month and across the state, from Annette to
Barrow to St. Paul. Almost a third of the records
were set during the storm that hit Southeast on the
11th. The precipitation and snowfall in Barrow on
the 7th broke records that had been in place since
1923. By the end of December, Valdez’s 2013 yearly
precipitation total was 96.82", breaking the 1981
record of 93.30". Normal annual precipitation for
Valdez is 69.03".
January reported substantially higher
precipitation (+66%) than normal. This result is not
surprising, as temperatures were much higher than
normal. Warm air can hold more water vapor than
cold air, as the saturation for water vapor pressure
increases semi-exponentially with increasing
temperature. Seventeen of the 20 stations reported
a relatively wet January. Leading this group were
Gulkana, Talkeetna, St. Paul Island, and Valdez
with more than twice the expected precipitation.
On the other side, Fairbanks recorded less than
half the expected amount. A fair number of daily
record precipitation and a few snowfall events were
set in January, clustered in the middle of the month.
Annex Creek reported a total of 3.85" on the 14th, a
new daily record for any day in January, breaking
the old value of 3.38" from 1965. Juneau set a new
monthly total precipitation record for January with

Precipitation Deviation (%)
December January February Seasonal
44%

88%

-22%

38%

Annette
Barrow
Bethel
Bettles
Cold Bay

71%
736%
84%
-40%
-3%

-24%
38%
50%
90%
37%

-46%
36%
-43%
-66%
38%

6%
276%
39%
-8%
20%

Delta Junction
Fairbanks
Gulkana
Homer
Juneau
King Salmon
Kodiak
Kotzebue
McGrath
Nome
St. Paul Island
Talkeetna

-47%
22%
49%
-51%
46%
-8%
-49%

39%
-62%
289%
5%
90%
72%
72%

-14%
-5%
31%
-41%
-52%
-92%
13%

-10%
-15%
107%
-29%
35%
-2%
11%

1%
12%
86%
42%
-46%

-11%
47%
67%
116%
118%

-74%
-90%
-35%
-29%
-94%

-27%
-5%
42%
47%
-14%

Valdez
Yakutat

-69%
-41%

111%
83%

-87%
-81%

-16%
-10%

Anchorage

Winter	
  2014	
  

Alaska Climate Research Center	


Geophysical Institute - UAF	


500%	
  
400%	
  
300%	
  
200%	
  
100%	
  

23-‐Feb	
  

16-‐Feb	
  

9-‐Feb	
  

2-‐Feb	
  

26-‐Jan	
  

19-‐Jan	
  

12-‐Jan	
  

5-‐Jan	
  

29-‐Dec	
  

22-‐Dec	
  

15-‐Dec	
  

8-‐Dec	
  

0%	
  
-‐100%	
  

Table 2.The deviation in
precipitation (%) from the
30-year normal (1981–
2010) is presented for the
first-order stations for each
winter month and for the
winter 2013–14 season.
Figure 5.Time series of the
mean Alaska precipitation
deviations (%) for winter
2013–14.
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  Statewide	
  Precipita>on	
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600%	
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10.15", just topping the 1985 record of 10.13". Valdez
reported a total precipitation of 13.90", second only
to January 2011 with 15.18".
February was relatively dry, with a mean
deviation of -38%. Only four stations reported above
normal precipitation: Cold Bay (+38%), Barrow
(+36%), Gulkana (+31%), and Kodiak (+13%), while
Talkeetna (-94%), King Salmon (-92%), and McGrath
(-90%) led the stations reporting a precipitation
deficit. The maximum monthly precipitation total
reported for the 20 first-order stations was 6.95"
at Kodiak, which also reported the highest daily
total of 2.51", a new daily record, on the 26th. Due
to the overall low precipitation for February, there
were only two daily precipitation records. Further,
King Salmon’s total of 0.08" is a new monthly low,
breaking the 1973 record of 0.11". Details of the
mean daily precipitation for Alaska are presented in
Figure 5.

Snowfall

Snowfall is measured at 16 of the 20 first-order
stations. Winter precipitation can also sometimes
fall as rain, especially in the more southern parts of
the state. Table 3 presents the snowfall deviations in
percent from the 30-year normal for the three winter
months and for the winter 2013–14 season.
In December, the mean snowfall of the 16
reporting stations was 9% above normal; ten stations
reported a deficit, while six reported above normal
snowfall when compared to the long-term mean.
This is related to the 20 stations’ precipitation
deviation of +42% for the month; for example,
Barrow showed December’s highest deviation for
both precipitation and snowfall, when expressed
as a percentage. All stations reporting a positive
deviation in snowfall also reported above normal
values in precipitation. However, the opposite is not
the case. For example, in Annette, located in the
relatively mild climate of southeastern Alaska, the
precipitation departure was +71%, while the snowfall
departure from normal was -58%, indicating that a
great percentage of the precipitation fell as rain.
In January, the 16 stations showed a mean
snowfall deviation of -23%, in opposition to a large
deviation of +66% in precipitation. Only four of the
16 stations measured above normal snowfall. This
great discrepancy was caused by the unusual warm
weather in January, which was around 10°F warmer
than December or February and resulted in more
winter precipitation falling as rain.

Station

Snowfall Deviation (%)
December January February Seasonal
38%

-19%

-9%

8%

Annette
Barrow
Bethel
Bettles
Cold Bay

-58%
274%
-36%
-65%
-42%

-87%
31%
-22%
65%
-65%

108%
-15%
-94%
-66%
2%

-15%
115%
-46%
-24%
-36%

Fairbanks
Juneau
King Salmon
Kodiak
Kotzebue
McGrath
Nome
St. Paul
Valdez
Yakutat

18%
159%
-66%
-16%
-37%
-14%
27%

-76%
-83%
4%
-61%
-46%
-5%
-4%

-12%
60%
-78%
-54%
-88%
-94%
-25%

-22%
20%
-41%
-43%
-56%
-32%
1%

-55%
-39%
58%

44%
-19%
-33%

-21%
-78%
-2%

-9%
-44%
3%

Anchorage

Table 3.The deviation in snowfall (%) from the 30-year normal (1981–2010) is presented
for the 16 first-order stations that report snowfall for each winter month and for the winter
2013–14 season.

In February, the deviation in snowfall was -29%, with only three of the 16
stations reporting above normal values. This value is consistent with the month’s
precipitation deviation of -38%. The highest one-day snowfall occurred at
Yakutat on the 13th with 10.2", while Yakutat also reported the highest monthly
snowfall of 28.1". Valdez topped the stations for the deepest snowpack of 42" on
the 19th. Snowfall records outnumbered precipitation records three to one in
February 2014—an unusual situation.
Comparing the values over the entire season, the snowfall deviation was
-14%, while the precipitation deviation was +24%. Such a comparison is not
totally valid, as not all stations measured snowfall, but the difference is most
likely caused by the exceptional warm January, which made more precipitation
fall as rain.
A large number of precipitation and snowfall records were set, many of them
coinciding with the strong storms affecting several regions in the state from
December 11–14. Strong cyclonic activity also occurred around January 13 and
towards the end of January. Due to the large number of precipitation events, they
are not discussed in detail.
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Spring outlook

CPC outlook indicates
warm Spring ahead for
much of alaska
By Rick Thoman, National Weather Service, and John Walsh, President’s Professor of
Global Change & Chief Scientist, International Arctic Research Center, UAF
NOAA’s Climate Prediction Center issues temperature and precipitation
outlooks for each three-month period of the coming year. These outlooks are
displayed as maps of probabilities that the three-month average temperature will
be in the highest (warmest) or lowest (coldest) thirds relative to the temperatures
observed over the past 30 years (1981–2010). The same format is used for total
precipitation over each three-month period. Tools used by the climate prediction
center to generate the outlooks include:
• statistical relationships to El Niño/La Niña, ocean temperatures, and other
drivers of the atmospheric circulation;
• recent trends;
• dynamical forecast models; and
• in the lower 48 states, relationships to soil moisture.
As shown in Figure 6, the April–June outlook calls for an increased chance of
significantly above normal temperatures over much of western mainland Alaska
and an increased chance of below median precipitation over southeast Alaska.
This forecast suggest the potential for a severe river ice break-up season is lower
than average, but with potential for an early start to the fire season, especially in
areas with below-normal snow cover.
More information about the three-month outlooks is available at the
Climate Prediction Center’s website: http://www.cpc.ncep.noaa.gov/products/
predictions/long_range/

Temperature 						

Figure 6.The temperature outlook for April-May-June 2014 (left
panel) indicates elevated odds of above normal temperatures
for Alaska and a region from the western Pacific Northwest to
California and Nevada, eastward along the southern tier of the
continental U.S. (red and orange shading). There are elevated
chances of below normal temperatures from Montana to the
Great Lakes (blue shading).
The precipitation outlook (right panel) calls for enhanced
probabilities of below-median precipitation for southeast Alaska
and along the entire West Coast, with the highest probabilities
for areas of northern California and the Alaska panhandle (tan
shading).
Darker tones indicate higher probabilities of deviation from
normal. In areas where the likelihoods of seasonal mean
temperatures and seasonal accumulated precipitation amounts
are similar to climatological probabilities, equal chances (EC)
is shown. Image from the National Oceanic and Atmospheric
Administration Climate Prediction Center.

Precipitation
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Contrasting Winters:
Alaska and the Lower 48
By John Walsh, President’s Professor of Global Change & Chief Scientist, International
Arctic Research Center, UAF
Figure 7. Schematic depiction of the jet stream (polar vortex)
over North America. Image from NASA Earth Observatory.

In the central and eastern United States, the winter of 2013–14 was
characterized by widely publicized outbreaks of cold, snow, and ice. While
not the coldest or snowiest winter on record in this region, it was
the most severe of the past decade or two. In contrast, Alaska
experienced a relatively mild winter that was especially notable for
the unusually warm January. Is it a coincidence that the winters
in Alaska and much of the lower 48 were so extreme in opposite
ways? The answer is “No,” since extended weather (short-term
climate) variations often show an opposition between Alaska and
the contiguous U.S. east of the Rockies. The explanation lies in the
dynamics of the jet stream, which is now frequently referred to as
the “polar vortex.” Both terms refer to the band of strong winds in
the upper atmosphere at altitudes of 5 to 10 km above the surface.
The jet stream (polar vortex) encircles the Northern Hemisphere
in a series of waves, with alternating northward bulges known as
“ridges” and southward dips known as “troughs” (Figure 7). Beneath
them, ridges have warm air that extends down to the surface, while
troughs feature similar cold air masses. These ridges and troughs
in the jet stream generally move progressively from west to east,
bringing alternating spells of warm and cold weather to the regions
they pass over. The waves sometimes remain in a nearly stationary
pattern, however, especially if the waves have large east-west extent. Persistent
weather patterns then affect the surface below.
An important feature of the persistent jet stream waves is that their east-west
wavelength is comparable to the east-west extent of North America. Therefore,
when the western half of North America is under a ridge, the eastern half is
often under a trough, and vice-versa. During the winter of 2013–14, the jet
stream pattern was indeed persistent: a recurring ridge kept the West (including
Alaska) warm, while a recurring trough kept the East cold. Figure 8 shows the
upper-air pressures (geopotential heights) averaged over the month of January
(upper panel) and on one particular day (January 27; lower panel). On January
27, record-warm temperatures were observed in Alaska, while the eastern
half of the U.S. was in the deep freeze. This figure shows that the details of
the recurring pattern varied somewhat from day to day, but the main features
persisted through the month and dominated the monthly average (upper panel).

Figure 8. Heights (meters) of the 500 hPa pressure (analogous
to a map of pressures about 5 km above the surface) shown
as averages for the entire month of January 2014 (upper
panel) and as the instantaneous pattern for 0300 AST on
January 27, 2014 (lower panel). Image from National Oceanic
and Atmospheric Administration, Earth System Research
Laboratory.
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contrasting Winters/sea ice
What led to the unusually persistent pattern of
the jet stream (polar vortex)? At this time, there
is no “smoking gun,”, and undoubtedly many
diagnostic studies and model experiments will seek
to explain the cause of the unusual winter. Natural
variability was at least part of the story. Natural
variability in North American weather and climate
includes a number of “usual suspects”—El Niño/
La Niña, the Pacific Decadal Oscillation, the Arctic
Oscillation, and even the Pacific-North American
pattern, which is often associated with extreme
winters in the U.S. However, indices used to monitor
these patterns did not deviate substantially from
normal during the past winter. There was no El Niño
or La Niña, for example.
One unusual feature that may have played a role
is an area of exceptionally warm ocean temperatures
south of Alaska, shown in Figure 9. Appearing
in a somewhat atypical location, this large area
of ocean was warmer than normal by as much as
3.5°C, an unusually large value for middle latitudes;
by contrast, El Niño’s warm ocean temperatures
tend to occur in the equatorial ocean. This pool of
warm surface waters developed in late fall of 2013,
consistent with wind-forcing of the ocean during
this period, and it persisted through the winter.
Ocean temperature anomalies represent sources of
heat that can alter atmospheric pressures and winds.
The linkage, if any, between the nearly stationary
pattern that characterized the polar vortex this
winter and this unusual ocean warmth, which
occurred in the upstream region of the observed jet
stream anomaly, remains to be determined.

Sea ice: winter 2013–14
By John Walsh, President’s Professor of Global Change & Chief Scientist, International
Arctic Research Center, UAF
For the Bering Sea and for the Arctic as a whole, winter sea ice cover was well
below the long-term mean. At the end of winter, there was also considerably less
ice than a year ago in the Arctic and especially in the Bering Sea. The pan-Arctic
ice extent of 14.1 million square kilometers on March 1 was about 5% below
the value on March 1 a year earlier. This decrease continues the ongoing trend
towards less sea ice in the Arctic, although the trend is considerably smaller in
winter than in summer.

Norton Sound near Farley’s Camp in late January.The photo shows no shorefast ice and
some sea ice floating in large patches of open water. Photo by Diana Haecker, Nome Nugget.

Figure 9. Departures from normal sea surface temperatures (°C) averaged
over the month of January 2014. Source: National Oceanic and Atmospheric
Administration, Earth System Research Laboratory.

As shown in Figure 10 (page 12), there was actually more sea
ice this March than a year ago offshore of eastern Canada near
Newfoundland, but this increase was more than offset by the large
decrease in the Pacific subarctic, including the Sea of Okhotsk
and the Bering Sea. The Bering Sea alone had 0.5 million square
kilometers less ice than a year ago, making it the least extensive
early-March ice cover in the Bering Sea since the early 2000s.
Figure 10’s lower panel shows a large area of open water off the
coast of southwestern Alaska, extending north and south of
the Yukon Delta. Much of Alaska’s west coast experienced an
unusually warm winter, especially in January (see article page
4), with frequent offshore winds. The result was a reduction
of the stable shore-fast ice normally found along much of the
western coast. The photo above shows considerable open water
and a complete absence of shorefast ice in Norton Sound near
Nome in late January. The absence of stable shorefast ice along
the coast prevents offshore travel during the winter near many
coastal Alaskan communities and imposes risks on crab-fishing,
subsistence (marine mammal) hunting, and other nearshore
activities of coastal communities.

March 1, 2013

News + Events
Upcoming ACCAP Alaska Climate Webinars
ðð NOAA Climate.gov: An Audience-Focused Approach to Public
Communication
David Herring (National Oceanic and Atmospheric Administration)
Tuesday, April 22, 2014 at 10:00 AM AKDT
Climate.gov is NOAA’s primary online source of science and information
for a climate-smart nation. This presentation will feature a high-level
overview of the site, lessons learned, and plans for its future evolution.
ðð Moose and Caribou in the Face of Climate Change: Winners or Losers?
Kris Hundertmark (University of Alaska Fairbanks)
Tuesday, May 20, 2014 at 10:00 AM AKDT
This presentation looks at factors involved in evaluating the impact of future
climate change on moose and also presents the results of a recent study that
predicts changes in the genetic diversity of caribou relative to changing
climate.

March 1, 2014

ðð Precipitation Trends in Alaska
Stephanie McAfee (University of Nevada, Reno)
Tuesday, June 17, 2014 at 10:00 AM AKDT
ðð Ocean Acidification and Glacial Runoff
Stacey Reisdorph (University of Alaska Fairbanks)
Tuesday, August 19, 2014 at 10:00 AM AKDT
ðð Climate Change Adaptation for an at-Risk Community: Shaktoolik
Alaska
Terry Johnson (Alaska Sea Grant Marine Advisory Program)
Tuesday, Sept 9, 2014 at 10:00 AM AKDT
Register for monthly webinars and browse our multimedia webinar archives,
2007–present

www.accap.uaf.edu/webinars
Upcoming meeting & presentation

Recent Publication
ðð Thaw Settlement Hazard of Permafrost Related to Climate Warming in
Alaska. Eunkyoung Hong, Robert Perkins, and Sarah Trainor. Arctic 67
(1): 93–103. Mar 2014. http://arctic.synergiesprairies.ca/arctic/index.php/
arctic/issue/archive
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Figure 9. Sea ice coverage on March 1 of 2013 (upper panel)
and 2014 (lower panel). Ice coverage is shown as sea ice
concentrations (percentage of area that is ice-covered), ranging
from 0% in blue to 100% in the brightest white. Image from
IARC/JAXA Sea Ice Monitor, http://www.ijis.iarc.uaf.edu/en/
index.htm.

ðð 7th Western Alaska Interdisciplinary Science Conference and Forum:
Science of a Cold Place in a Warming World. April 23–25, 2014.
Kotzebue, Alaska. https://seagrant.uaf.edu/conferences/waisc/. Lena
Krutikov will present “Historical Sea Ice Atlas for Alaska Waters.”
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ACCAP is funded by the National Oceanic and Atmospheric Administration (NOAA) and is one of a group of Regional Integrated
Sciences and Assessments (RISA) programs nationwide. The RISA program supports research that addresses sensitive and complex
climate issues of concern to decision-makers and policy planners at a regional level.
learn more about accap
accap@uaf.edu • accap.uaf.edu • 907-474-7812
uaf is an affirmative action/equal opportunity employer and educational institution.

