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Impacts from the Delayed
Spring of 2013
By Rick Thoman, National Weather Service
This article is based on information from the National
Weather Service (http://www.arh.noaa.gov).
The unusually cold spring over much of Alaska in
2013 produced a wide variety of impacts. Most
significant was the long delay of snow and ice melt,
which set the stage for severe flooding along the
Yukon River once thawing weather commenced.
Major ice break-up flooding occurred at a number
of communities on the Yukon River. Many buildings
in Circle were flooded on May 19 as water backed up
from a short-lived ice jam. The community of Galena
was hit very hard May 27–30 as a long-lived ice jam backed
up water for miles. The sewage lagoon was flooded, electric
power was lost, most roads washed out, and nearly every
building was impacted, including a few in the older part
of town that were swept off their foundations and carried
downriver. Most Galena residents evacuated. Preliminary
surveys indicate this was the highest water level on record
in Galena (see photo), exceeding the severe ice-jam flooding
of May 1945. Governor Parnell signed a declaration of a
disaster emergency for Galena on May 31. Less extensive
flooding damage also occurred at Eagle and Fort Yukon.

An aerial view of the old town of Galena, May 29, 2013. Ice-jam
flooding on the Yukon River damaged or destroyed approximately 90%
of homes in Galena (pop. 476 in 2011). Most residents evacuated, and
the Alaska Air and Army National Guards assisted with evacuation
support. Because Galena is a regional hub for surrounding central Alaskan communities, the flood’s impact will be felt well beyond the town
itself. Photo by Ed Plumb, National Weather Service. See MODIS
image of the flood, page 4.
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Delayed Spring

The western North Slope was the only area in Alaska to
have a significantly warmer than normal spring. In March,
weeks of easterly winds produced an unusually large area of
open water offshore of Barrow, but persistent onshore winds
during the first three weeks of May seriously delayed the start
of whaling season at Point Lay, Wainwright, and Barrow
(see page 7). In the Brooks Range, sudden warmth in the
last week of May triggered slushflow avalanches that closed
the Dalton Highway at Atigun Pass several times, swept
one tractor-trailer off the road, and sent another into the
guardrail; no one was injured (see photo).
The coldest April since 1924 in Interior Alaska caused
many spring activities to be postponed or cancelled,
including the annual Clean-up Day in Fairbanks and
several high school baseball and softball games and track
meets. The cold persisted into May, resulting in an unusual
concentration of returning summer birds in the upper
Tanana Valley as areas to the north and west remained frozen
and snow-covered (see inset photo).

A rapid avalanche of slush and water (known as a slushflow) swept a
semi-tractor-trailer off the Dalton Highway on May 29. Photo by Ed
Davis. Inset: After his mate relieves him of nest incubation duty, a male
sandhill crane runs across a snowy pond on May 19 near Fairbanks.
Migrating birds faced difficult spring conditions across Alaska in 2013.
Photo by Christy Yuncker, alaskasandhillcrane.com.
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Significant snows fell in most areas in April and even
into May, including near-blizzard like conditions in the
Tok and Northway area as late as May 18. The leafing out
of deciduous trees in the spring, locally known as green-up,
is often a dramatic event in Interior Alaska, when whole
hillsides of birch and aspen trees can go from brown to green
in one afternoon. Green-up this year in Fairbanks was May
26, the latest date since observations from UAF West Ridge
began in 1974. Unusually long-lasting ice cover on Interior
lakes was tentatively blamed for a large die-off of fish at the
popular Quartz Lake between Fairbanks and Delta Junction.
Not everyone was unhappy, though; ski season persisted into
the second week of May, and a single lucky winner correctly
guessed the latest recorded break-up of ice on the Tanana
River, on May 20 at 2:41pm AKST, taking home $318,500
in the Nenana Ice Classic.
Anchorage experienced the second snowiest spring of
record, with a total of 37.9". Snowfall on April 6 and 7 in
Southcentral Alaska produced hazardous road conditions.
Anchorage police reported more than 200 auto accidents,
and the Glenn Highway near Eagle River was briefly closed
until maintenance crews could sand the road. Tragically,
snow from this storm was a contributing factor in an auto
accident on April 7 on the Parks Highway south of Cantwell
that killed two people. A second storm on the 9th produced
5–10 inches of snow, with some schools in the Mat-Su
Borough School District closed due to icy roads.
After a dry March, much of Southeast had an unusually
wet April, which added to an already above-normal
mountain snowpack. At the end of April, the Cropley Lake
snow course (elevation 1650' MSL) on Douglas Island near
Juneau had nearly 10 feet (118") of snow on the ground,
over three feet more than usual for the end of April. A strong
storm on April 8 and 9 produced copious rains and higher
elevation snows along with locally gusty winds. Winds gusted
to near 50 mph in parts of the Juneau area, causing localized
power outages near Fritz Creek. In southern Southeast
Alaska, Annette measured a peak wind of 63 mph on the
9th. Once warmer air moved in during early May, additional
rainfall and snowmelt sent river levels up and produced
minor flooding on the Taiya River near Skagway.
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Spring 2013 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 spring 2013 (March, April,
May), concentrating on temperature and precipitation from
the 20 first-order 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 provided by the Alaska Climate
Research Center (http://akclimate.org), except as noted.
Temperature
All of Alaska-with the exception of the North Slope-had
spring temperatures noticeably lower than normal (i.e.,
negative deviation). Figure 1 shows the spring temperature
departure from the 30-year average (1981–2010). Below
normal temperatures were especially pronounced in central
and part of eastern Interior Alaska. Fairbanks (-8.0°F), Bettles
(-7.6°F), and Delta Junction (-7.2°F) displayed the highest
negative deviations. On a seasonal basis these values are very
substantial. The mean value of the 20 stations was calculated
as -3.9°F, indicating a very cold spring overall. More details
can be seen in Table 1.

Station

Temperature Deviation (°F)
March
April
May Seasonal

Anchorage
Annette
Barrow
Bethel
Bettles

-2.1
-1.2
5.3
-3.0
-3.0

-7.2
-1.1
-1.2
-9.6
-11.6

-2.8
1.2
1.6
-6.6
-8.2

-4.0
-0.4
1.9
-6.4
-7.6

Cold Bay
Delta Junction
Fairbanks
Gulkana
Homer

0.7
-1.5
-4.3
-2.3
0.4

-0.2
-15.1
-14.5
-11.4
-5.3

-1.0
-4.9
-5.1
-2.3
-1.5

-0.2
-7.2
-8.0
-5.3
-2.1

Juneau
King Salmon
Kodiak
Kotzebue

-4.1
-2.8
-0.9
0.5

-4.7
-5.3
-3.8
-3.9

-0.6
-1.7
-1.4
-5.5

-3.1
-3.3
-2.0
-3.0

McGrath

-2.3

-10.6

-4.5

-5.8

Nome
St. Paul Island
Talkeetna
Valdez

-1.8
-1.3
-4.6
-2.0

-4.2
-5.3
-10.2
-6.6

-5.7
-3.6
-3.7
-4.5

-3.9
-3.4
-6.2
-4.4

Yakutat

-3.1

-5.3

-1.1

-3.2

Table 1: The deviation in temperature (°F) from the 30-year normal
(1981–2010) is presented for all first-order stations for each spring
month and for the spring season.

The negative departures were less extreme toward
the south of the state, where the more maritime climate
suppressed the large deviations of the continental climate of
the Interior. While most of Alaska observed a cooling trend
in the new century, arctic Alaska became warmer, continuing
the long-term warming trend observed in the region and
reflecting the ongoing decline in sea ice extent in the Arctic
Ocean (see article page 8).
Statewide, March 2013 was colder than normal with
a mean monthly value of -1.7°F. Negative deviations were
observed for 16 of the 20 first-order stations in March.
Large negative deviations in declining order were found for
Talkeetna (-4.6°F), Fairbanks (-4.3°F), Juneau (-4.1°F), and
Bettles and Bethel (both -3.0°F). Barrow was the only station
with a substantial positive deviation of +5.3°F. Other positive
deviations were not substantial (<1°F). More details for all
stations can be seen in Table 1.

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

Some daily temperature records were set in March 2013.
Between March 4 and 9, Bethel, McGrath, and Valdez
reported new daily maxima, while in the last third of the
month, Juneau, Homer, Bethel, McGrath, King Salmon, and
Eielson AFB reported new daily minima.
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had its first 50°F day on May 8, for a total of 215 days since
that temperature had last been reached in early October. This
was the fifth-longest stretch of under 50°F days for Fairbanks
in more than 100 years. In Nome, the first 40°F day was
reached on the 25th, for a total of 224 days below 40°F.
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Figure 2: The March-April-May time series of the temperature deviations (°F) for Alaska as a whole; these daily deviations from the mean,
can be, of course, much larger than monthly or seasonal values.

Winter lingered across Alaska in April with colder
than normal temperatures reported at all 20 first-order
stations. The mean temperature across all stations for April
was 24.0°F, 6.9°F below the long-term mean of 30.9°F.
Interior stations reported the most extreme deviations from
expected temperatures. Delta Junction topped the list with
a astonishing negative deviation of -15.1°F, followed by
Fairbanks (-14.5°F), Bettles (-11.6°F), Gulkana (-11.4°F),
McGrath (-10.6°F), and Talkeetna (-10.2°F). Cold Bay
recorded the smallest deviation of just -0.2°F. Four record
high temperature events experienced by Cold Bay in April
kept the mean monthly temperature of that station close to
normal. Fairbanks had the third coldest April on record, and
Anchorage the sixth.
The unseasonably cold temperatures from April extended
well into May, with the exception of the 9th and 10th (Figure
2). Above normal mean statewide temperatures returned on
the 23rd, and stayed until the end of the month. The mean
temperature of all first-order stations for May was 39.9°F,
3.1°F below the long-term mean of 43.0°F. Eighteen of the
20 first-order stations reported negative deviations, with
Interior and western stations reporting the most extreme
deviations from expected temperatures. Bettles topped the
list with a significant negative deviation of -8.2°F, followed
by Bethel (-6.6°F), Nome (-5.7°F), Kotzebue (-5.5°F), and
Fairbanks (-5.1°F). Barrow reported the largest positive
deviation of 1.6°F, followed by Annette with 1.2°F. Fairbanks

May generated an impressive number of record
temperature events. For the most part, the events tracked
with the general temperature trend, with low events centered
on the cold spell in the middle of the month. New record
highs were mostly found during the last four days of the
month, with a high of 86°F recorded in McGrath on the
28th, which was a new record high for the month of May.
The cold weather also resulted in later than normal
break-up of many Alaska rivers (see previous article). Heavy
flooding from a series of ice jams on the Yukon River hit
Eagle on May 17, moved down river to Circle on the 19th,
and hit Galena on the 26th, resulting in most of the town
being evacuated (see article page 1 and image below). Minor
flooding was also reported along the Salcha River around the
25th, and on the 28th the Steese Highway was closed due to
flooding.

This Moderate Resolution Imaging Spectroradiometer (MODIS) image
from NASA’s Terra satellite shows extensive flooding around Galena on
May 28. Ice and floodwater stretched more than 20 miles from the ice
jam at Bishop’s Rock. Image from NASA Earth Observatory.
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Precipitation
Precipitation varies widely across locations in Alaska. For
example, the long-term mean in spring precipitation in Little
Port Walter is more than 100 times greater than the mean
observed in Barrow. This sizeable variability implies that
actual deviations from long-term averages are not very meaningful because of the wide regional differences. Therefore,
these deviations are expressed as percentages above (+) or
below (-) normal, where normal is the 30-year average (Figure 3). As there can also be a strong gradient in precipitation
from month to month in the long-term mean, deviations for
the seasonal values are the sum of precipitation for the three
months divided by the long-term mean for the three months
(Table 2); as a result, the mean of the three monthly deviations might depart slightly from these values.
In general, the spring precipitation of 2013 was fairly
close to normal. Eleven of the 20 stations reported positive
deviations, while nine reported values below normal. The
highest positive deviations were observed in Gulkana
(+184%), Barrow (+153%), and Anchorage (+120%). On
the other side of the coin, McGrath (-74%), Bettles (-68%),
and Bethel (-61%) were substantially drier than expected.
The sum of all stations was +15%, somewhat above normal.
Looking at the months separately, March and May were both
relatively wet (+36% and +35%, respectively), while April
was very close to normal (-4%).

Figure 3: Spring 2013 precipitation departures (%) from the 30-year
normal (1981–2010) based on all first-order meteorological stations
in Alaska.
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Station

Precipitation Deviation (%)
March
April
May Seasonal

Anchorage
Annette

128%

119%

113%

-46%

-3%

23%

-13%

Barrow
Bethel
Bettles
Cold Bay

456%
10%
-36%
-1%
-6%

19%
-96%
-57%
-16%
57%

122%
-82%
-97%
27%
-90%

153%
-61%
-68%
3%
-53%

4%
70%
-42%

113%
208%
-51%

-75%
228%
40%

-8%
184%
-26%

Delta Junction
Fairbanks
Gulkana
Homer

120%

-38%

117%

57%

39%

114%
-19%
-16%

-79%
-56%
-43%

-74%
-60%
110%

-30%
-45%
11%

St. Paul Island
Talkeetna

-40%
-2%
193%
18%

-82%
-61%
-77%
-64%

-94%
108%
-16%
85%

-74%
20%
32%
19%

Valdez
Yakutat

19%
-46%

-15%
-9%

271%
110%

75%
11%

Juneau
King Salmon
Kodiak
Kotzebue
McGrath
Nome

Table 2: The deviation in precipitation (%) from the 30-year normal
(1981–2010) is presented for all first-order stations for each spring
month and for the spring season.

Looking at snowfall, the cold spring of 2013 brought
more precipitation as snow instead of rain. This can be
easily seen from the deviations. The deviation in total
precipitation for the season was +15%, while the deviation
in snowfall was +39%. This ratio was even more extreme for
the exceptionally cold May, when most precipitation falls
as rain in a “normal” year. The long-term mean snowfall of
all stations in May is 1.1", while the mean observed in May
2013 was 4.1", for a deviation of +373%. May 2013 was the
snowiest on record in Nome with a total of 10.8", topping
the 1977 record of 10.0". The most extreme value for May
2013 snowfall was reported in Valdez, where the long-term
mean snowfall for May is 1.9". The station actually recorded
27.3" of snow in May 2013, more than ten times the
expected amount.
For more information on Alaska weather and climatology,
contact the Alaska Climate Research Center, Geophysical
Institute, University of Alaska Fairbanks at 474-7885 or visit
the center web site at http://akclimate.org.
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Climate Variability in Alaska
Or, why was this spring so darn cold?
By John Walsh, President’s Professor of Climate Change &
Chief Scientist, International Arctic Research Center, UAF
An outstanding feature of climate, especially in high latitudes, is its variability. As Alaskans know, one year can be
quite different from the next. Even within a year, there are
unusually cold periods or unusually warm periods that can
last several weeks to several months. We just experienced a
great example in the late, cold spring of 2013.
In practical terms, much of what we experience as
climate variability can be attributed to internal variability,
also known as natural variability. This includes effects
of volcanoes and solar variability, as well as large-scale
patterns of atmospheric circulation and associated ocean
temperatures. There are several large-scale patterns that
are known to influence Alaska’s weather and climate to
varying degrees: El Niño and La Niña, the Pacific Decadal
Oscillation, the Arctic Oscillation (and the related North
Atlantic Oscillation), the Pacific-North American pattern,
and various others. To the extent that ocean temperatures are
influenced by the atmosphere’s variability and, in turn, affect
atmospheric circulation, patterns of oceanic and atmospheric
variability are coupled.

A prime example of the influence of these oceanatmosphere modes of variability on Alaska’s climate is the
Pacific Decadal Oscillation (PDO). The PDO includes
varying ocean temperatures in the North Pacific and
corresponding departures from the normal atmospheric
circulation. In one phase (“Alaska warm”), winds from the
south and warmer-than-normal temperatures in the Gulf of
Alaska favor milder conditions over much of Alaska during
winter (and, to a lesser extent, autumn and spring). The
opposite pattern (“Alaska cold”) is characterized by winds
from the north over Alaska and colder water south of Alaska.
The PDO was in its “Alaska warm” phase in the
1920s–1930s, its “Alaska cold” phase from about 1940
through the mid-1970s, then its “Alaska warm” phase
through about 2000. Since the turn of the century, the PDO
appears to have returned to its “Alaska cold phase” (Figure 4).
As shown in Figure 4, Alaska temperatures in nearly all
climate divisions have varied with the PDO index. Notice
from the figure, however, that Alaska temperatures have
shifted from cold relative to the PDO index in the first few
decades (1920s–1940) to warm relative to the PDO index in
the most recent decade or two. This relationship is indicative
of a slow underlying warming trend, upon which are
superimposed variations that account for most of the decadeto-decade changes of temperature.

Figure 4: Temperatures for 13 Alaskan climate divisions (colored lines, legend in box)
for 1920–2012. The heavy black line shows the Pacific Decadal Oscillation (PDO)
index. All quantities are 5-year running averages, expressed as normalized departures
from the corresponding means for the entire period. Courtesy Peter Bieniek, UAF.

Other patterns such as El Niño/La Niña
and the Arctic Oscillation contribute to overall
variability from year to year and within a year
(and even within a season). Because it involves
many interacting factors, this natural variability
is largely unpredictable beyond a range of a
week or two. These variations tend to obscure
longer-term trends, such as Figure 4’s slow
underlying warming, that may be a manifestation
of increasing greenhouse gas concentrations. As
seen in Figure 4, the past two winters might have
been even colder than they actually were if the
warming trend had not partially offset the effect
of the PDO’s return to its “Alaska cold” phase.
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Arctic Sea Ice:
June update and September outlook
By John Walsh, President’s Professor of Climate Change &
Chief Scientist, International Arctic Research Center, UAF
As of mid-June, the Bering Sea was entirely ice-free and the
Chukchi Sea had begun to lose its ice cover in the waters immediately north of Bering Strait (Figure 5). Despite dynamically active sea ice during spring in the northern Alaskan
coastal zone, including the vicinity of Barrow, there was little
open water east of Point Lay in mid-June.
On the pan-Arctic scale, sea ice extent during mid-June
was close to its mean for the decade of the 2000s and above
the mid-June extent of recent years of record or near-record
minimum September ice extent (2007, 2011, 2012), as
shown in Figure 6. Nevertheless, the mid-June extent was
considerably below the corresponding mid-June mean extent
of the 1980s and 1990s.

Arctic Sea Ice Extent
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IARC-JAXA
Figure 6: Seasonal cycle of pan-Arctic sea ice extent (millions km2). Solid colored
lines show extent in individual years of extreme September minimum extent
(2012, 2007, 2011) as well as the evolving ice extent for 2013 (red line);
dashed lines show decadal means for 1980s (light gray),
1990s (medium gray), and 2000s (dark gray).
From IARC/JAXA sea ice monitor,
http://www.ijis.iarc.uaf.edu.
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Sea Ice Extent (x106 km2)

Figure 5: Sea ice concentrations on June 17, 2013. Concentrations
range from 0 (blue) to 100% (brightest shade of white). From IARC/
JAXA sea ice monitor, http://www.ijis.iarc.uaf.edu/
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An outlook for September pan-Arctic sea ice extent
is issued each June under the auspices of the Study of
Environmental Arctic Change (SEARCH), with the Arctic
Research Consortium of the United States providing
coordination of nearly two dozen contributions. Figure 7
summarizes the 2013 outlook, presented as predictions of
sea ice extent (millions of km2) averaged over the month of
September. The individual predictions, based on a variety
of statistical, dynamical (model), and heuristic approaches,
range from 3.4 to 6.0 million km2, with a median of 4.1
million km2 (1.6 million square miles). This median estimate
is 0.5 million km2 higher than the observed 2012 September
extent of 3.6 million km2 (1.4 million square miles), which
was a record minimum for the post-1979 satellite period. It is
important to note that the median prediction, while greater
than the 2012 value, is still about 40% below the average
observed September extent for the 1979–2007 period. In this
respect, the 2013 outlook represents a return to the trend line
for the post-1979 period.

News and Events
ACCAP News
Redesigned ACCAP Website: http://www.accap.uaf.edu
The new site has enhanced functionality including:
 Improved and easy access to ACCAP’s focus areas;
 Webinar section with expedited registration and archived
content readily available;
 Explore section where you can search the site based on key
focus areas, related topics, and resource type.
Please visit the new site, and let us know what you think.
New ACCAP Program Manager: Tina Buxbaum has a wealth
of experience, including 4 years as project manager for the
Arctic Research Consortium of the U.S. and a Master’s degree in
Natural Resource Management from UAF. Tina can be reached at
tmbuxbaum@alaska.edu; 907-474-7812.

Upcoming ACCAP Alaska Climate Webinars

Register for webinars and browse our multimedia monthly
webinar archives since 2007:
http://www.accap.uaf.edu/?q=webinars.
Global Wildland Fire Season Severity in the
21st Century: Implications for Alaska.
Mike Flannigan, University of Alberta.
Tuesday, July 23, 2013; 10–11 am AKDT


Pollinator Attraction: How Do Non-Native Plants
Change Pollination of Berry Plants Across Alaska?
Christa Mulder and Katie Spellman,
University of Alaska Fairbanks.
Tuesday, August 20, 2013; 10–11 am AKDT


A Human Health Perspective on Climate Change:
Promoting Community-based Adaptation Planning
for Climate Change in Alaska.
David Driscoll, University of Alaska Anchorage.
Tuesday, September 10, 2013; 10–11 am AKDT


Climate Impacts on the Copper River Delta,
Including Salmon Impacts.
Gordon Reeves, US Forest Service.
Tuesday, October 8, 2013; 10–11 am AKDT


For more information about the Alaska Center for
Climate Assessment & Policy, please contact us:
Figure 7: The Sea Ice Outlook for September 2013, issued in June by
the Study of Environmental Arctic Change (SEARCH). Colors represent contributions based on different approaches (see legend). Horizontal dashed lines represent observed average September ice extent
for 1979–2007 (red), the median forecast (dark gray), and the 2012
observed minimum (light gray). Source: http://www.arcus.org/search/
seaiceoutlook/2013/june.
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