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Autumn Storm Systems 
Review & Impacts

By H. Angeloff and T. Fathauer, University of Alaska 
Fairbanks; B. Moore, Alaska Climate Research Center; 

A. Prechtel, NWS retired; and R. Thoman, NWS

This article summarizes regional and local 
impacts of notable weather systems in Alaska 
in the later months of 2012. More information 
can be found in the monthly statewide weather 
summaries available on the Alaska Climate 
Research Center website: http://climate.gi.alaska.
edu.

Northwest Alaska

A series of low pressure systems in August  
2012 brought northwest Alaska a very 
rough, disagreeable period, with rainfall well 
above normal in the western Brooks Range, 
the Noatak River valley, the eastern Seward 
Peninsula and the far western Interior. In the 
upper Noatak River Valley, rainfall was more 
than four times the normal value for August, 
with 15.31 inches measured at the Red Dog 
mine north of Kotzebue. This rainfall is well 
over half of the average precipitation for an 
entire year at the mine. 

ACCAP is funded by the National Oceanic and Atmospheric Administration (NOAA) and is one of a group of Regional 
Integrated Science and Assessments (RISA) programs nation-wide. The RISA program supports research that 
addresses sensitive and complex climate issues of concern to decision-makers and policy planners at a regional level.

Figure 1. Flooding in Kivalina, Alaska, August 16, 2012. Local Environmental Observer 
and president of the Kivalina IRA Council Millie Hawley says, “The water level is the 
highest it has ever been. We need to think seriously about moving out of here. The storms 
aren’t over, they are just beginning.” Photo courtesy of Millie Hawley (http://www.anthc.
org/chs/ces/climate/leo/).
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The heavy rainfall caused the Wulik River to crest at 15.3 
feet – more than 3 feet above any crest in more than 25 years 
of records – on August 16, raising the water level in the lagoon 
on the east side of the barrier island where Kivalina is situated. 
At the same time gale force onshore winds brought up sea 
level and heavy surf on the west shore of the island, causing 
significant beach erosion. The combination of these two 
factors resulted in significant coastal flooding in Kivalina on 
August 15 and 16 (Figure 1). 

Most of the problems at Kivalina came from the lagoon 
rather than the ocean. High water in the lagoon flooded the 
landfill and damaged the water intake pipe from the Wulik 
River, whose summer discharge provides the town’s fresh water 
for the entire year. The river carried a large sediment load due 
to the high water, and the waste from the landfill contaminated 
the lagoon. The city and state declared a disaster, and the 
school in Kivalina was closed for over a month. Residents are 
expected to remain on water restriction through the winter.

A large low pressure system in August brought strong west 
winds over Norton and Kotzebue sounds, with significant 
coastal flooding and beach erosion at Kotzebue (Figure 2). 
At one point, the windsock at the airport was under water. 
Residents said that this was the worst coastal flooding there 
since 1989. 

Autumn Storm Systems

Autumn weather conditions also delayed repairs to 
the main runway at Nome’s airport and limited use of the 
secondary runway, which requires considerably better weather 
than the primary runway for safe landings. The runway closure 
lasted from mid-August to early October, at times stranding 
passengers and limiting goods available in Nome.

Southcentral and Central Alaska

A north Pacific low pressure system brought a major windstorm 
to the Anchorage area in early September. A cooperative station 
weather observer east of Anchorage reported peak gusts up 
to 131 mph on the night of September 4–5. Countless large 
trees were blown down, and high winds damaged structures. 
The Anchorage Fire Department fielded more than 500 
calls between 7 pm and 7 am. At least 50,000 homes and 
businesses lost power (Figure 3), and seven passenger flights 
were diverted to avoid the storm. Two factors augmented the 
storm’s impact. First, the ground was still wet and soft from 
heavy rains. Second, most of the summer’s leaves remained 
on the trees. Combined, these factors strengthened the wind’s 
grip on the forest canopy and weakened the ground that held 
the trees. 

By September 6, the weather system had traveled into 
the Beaufort Sea, about 300 miles northeast of Prudhoe Bay. 
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Figure 2. Coastal flooding and erosion in Kotzebue, August 23, 2012. 
Photo from the National Weather Service, Kotzebue Weather Service 
Office.  

Figure 3. An Anchorage Municipal Light and Power work crew 
deals with a tree that downed a power line following the September 
windstorm. Workers removed power lines and used a chain saw to cut 
away the tree. Photo by Jill Burke, courtesy Alaska Dispatch.
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Brisk west winds behind the low brought high surf to 
the Arctic coast east of Barrow on September 7 and 
8. Half of the runway at Kaktovik was flooded by the 
sea on September 7.

In mid-September a north Pacific low pressure 
system brought five days of torrential rains in much 
of southcentral Alaska. Rivers rose well above flood 
stage in a number of major river basins. Both the large 
geographic extent and the magnitude of the flooding 
were remarkable, with widespread damage to riverside 
structures and roads. Flooding was extensive and 
serious from the Susitna Valley north of Anchorage 
over most of the Kenai Peninsula (Figure 4) down to 
Seward, with landslides over some highways out of 
Seward. Hundreds of homes in the Kenai River basin 
had varying degrees of flooding. Good preparation 
and a certain amount of good luck prevented any 
serious injuries. 

On the night of September 16–17, a tightly focused and 
violent portion of the storm reached the towns of Tanacross 
and Tok, in the southeastern Interior. Residents estimated peak 
winds up to 100 mph. The wind damage was considerable, 
downing about 20% of the forest at Dry Creek.

By September 20, the storm’s rain and high water had 
caused road closures north of Valdez, and on most of the 
Denali Highway. The Susitna River flooded most of the town 
of Talkeetna on the same day. Part of the town was evacuated, 
and disaster declarations were issued for Talkeetna and 
Seward. On September 21, a 500-foot section of the Alaska 
Railroad was damaged north of Talkeetna. The roadbed was 
completely washed away, leaving the tracks and ties hanging 
like a hammock from one end of the washout to the other.  

The heavy rain also caused high water north of the Alaska 
Range. On the weekend of September 22–23, the Nenana 
River north of Denali National Park reached record high 
stages. Parts of the town of Nenana, some employee housing 
at Denali National Park and part of the town of Healy were 
flooded. Sections of the Parks Highway were partly washed 
away but not closed.  

Southeast Alaska

Unusually prolonged dry north winds over southeast Alaska 
in late October began a period of record cold and dry weather. 
Nearly every weather station in the region observed some 
record low October temperatures from October 26–31, 
some well beyond previous marks. Precipitation and overall 
temperatures in southeast Alaska for October as a whole were 
below normal everywhere (see Autumn Weather Summary, 
page 4). Temperatures over the length of the Inside Passage 
reached the teens and lower 20s on October 29 through 31.

Late Season Fire 

The 2012 fire season in Alaska was relatively small. A total 
of 260,288 acres burned, even less than the season total of 
293,018 acres burnt in 2011. 

Weather conditions, however, allowed some unusually late 
fire activity in 2012. Windy spells in the Interior in August 
and September caused the Dry Creek fire on the flats south 
of the Tanana River to remain active into mid-September. 
In Palmer a vehicle crash in dry, windy weather and snow-
free conditions ignited a 150-acre wildfire on November 29. 
Firefighters on scene estimated peak wind gusts at 80 miles 
an hour.  

Figure 4. Damage to Kalifornsky Beach Road on the Kenai Peninsula from 
September rainstorms. Photo courtesy Kenai Peninsula Borough.

Gasline - Kalifornsky Beach Road Mile 11 on 09-23-2012



Maritime Weather

Strong winds and rough seas grounded a 78-foot tugboat 
about 40 miles northeast of Cold Bay on November 13; the 
tug spilled about 6000 gallons of diesel fuel before it was 
recovered at the end of November. On November 23, adverse 
weather and seas swamped and sank an 18-foot skiff near 
Tenakee Springs in southeast Alaska. Two of the three men 
aboard died in the frigid waters. 

In late December, a huge drilling rig, the Kulluk, ran 
aground in a Gulf of Alaska storm while being towed from 
Dutch Harbor to Seattle (Figure 5). Storm force winds and 
seas as high as 35 feet shook the Kulluk and broke its towlines. 
The 18-person crew was safely lifted by helicopter from the 
ship in gale force winds and heavy seas. The Kulluk, a 266-
foot diameter, cone-shaped vessel weighing more than 50 
million pounds with a 160-foot high derrick in the middle, 
was heading south after a summer of exploratory work in the 
Arctic for Shell. The Kulluk was towed to harbor in Kodiak in 
January. The Interior Department is investigating the incident 
as part of a review of Shell’s operations in the region.

Shortly after retiring from the National Weather Service,  
Ted Fathauer died unexpectedly January 21 at his Fairbanks 
home. Fathauer’s distinguished career with NWS spanned 44 
years. His contributions were many, and he will be missed.

Autumn Weather 
Conditions in Alaska 

By G. Wendler, K. Galloway, and B. Moore 

Alaska Climate Research Center 

This article presents a summary of autumn 2012 (September, 
October, November) temperatures and precipitation from the  
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).

Temperature

In autumn 2012, Alaska had temperatures notably colder 
than the normal (i.e., negative deviation). Figure 6 shows the 
autumn temperature departure from the 30-year averages. Of 
the 20 first-order stations, only Barrow (+6.0°F) was above 
the seasonal expected value, and by a large amount. This is 
connected to the strong decrease in the sea ice in the Arctic 
Ocean (see Sea Ice Update, page 7). In September 2012, the 
total ice cover in the Arctic Ocean was 3.6 million km2, a 
new absolute minimum recorded since accurate satellite 
data became available. Further, since 1972, the amount of 
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Figure 6. Autumn 2012 Isotherm map of the deviation in temperature 
(°F) from the 30-year normal (1981–2010) based on all first-order 
meteorological stations in Alaska. 

Figure 5. The conical drilling unit Kulluk sits aground on the shore of 
Sitkalidak Island. U.S. Coast Guard photo.

http://climate.gi.alaska.edu


open water more than doubled in the 
southern Beaufort Sea, the area north of 
the North Slope of Alaska. More details 
of this research can be read in the 2010 
ACRC paper on changes in the climate 
of the Alaskan North Slope and the ice 
concentration of the adjacent Beaufort 
Sea (http://bit.ly/SkTraM).

All three months had average 
temperatures below normal. September 
and October started the season with 
relatively small temperature deviations 
of -0.6°F and -0.5°F from normal, 
while the deviation in November was a 
substantial -4.4°F. Positive temperature 
deviations were observed in September for 35% of the 
stations, 30% in October, and 5% in November. Barrow is 
the only station that has had a positive temperature deviation 
for all of the past eight months. Arctic Alaska, north of the 
Brooks Range, is under the climatic influence of the Arctic 
Ocean. This region has experienced the greatest warming seen 
in Alaska over the past several decades.

The highest negative temperature deviations, in decreasing 
order, were observed for Gulkana (-5.2°F), Fairbanks (-4.2°F), 
King Salmon (-3.9°F), Big Delta (-3.8°F), and Bethel and 

Juneau (both at -2.7°F). The average deviation of all stations 
was 1.8°F below the normal of 32.6°F. While this would not be 
a substantial value for a monthly deviation for any one station, 
it is impressive as a seasonal (three month) deviation for an area 
as large as Alaska. This autumn was the sixth season in a row 
with a below normal statewide temperature. Summer 2012 
was 1.2°F below the normal of 53.5°F, and autumn 2011 was 
also 1.2°F below normal. Evidence indicates that this cooling 
is related to the Pacific Decadal Oscillation, an index related to 
the surface water temperature of the North Pacific. This index 
went from dominantly positive values (warm temperatures) 
to dominantly negative values (cold temperatures) around 
the year 2000. As a result, most of Alaska has tended to be 
colder than normal during the past decade. More details can 
be found in a recent ACRC study (http://bit.ly/YcmH5y). 
Values of all individual stations are presented in Table 1, 
which provides the seasonal average and temperature data for 
the three autumn months individually. 

Figure 7 presents a time series of the average temperatures 
for autumn. The strong seasonal cooling of Alaska is the 
most dominant feature to note. Warm periods were observed 
around September 22, October 6, and November 11, with the 
October warm spell showing the largest deviation from the 
average. Seasonally colder than average temperatures were seen 
around September 12 and October 2, and a long cold spell 
started on November 15, lasting past the end of that month. 
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Figure 7. Time series of the average Alaskan temperature for autumn 
2012. 
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Autumn	  2012	   Daily	  Mean	  
Daily	  High	  
Daily	  Low	  
Normal	  Mean	  

September October November Seasonal September October November Seasonal
Anchorage -0.7 -1.6 -4.5 -2.3 117% 33% -80% 52%
Annette -0.2 -2.5 1.5 -0.4 25% -61% 1% -16%
Barrow 2.6 10.3 5.2 6.0 168% 139% 129% 153%
Bethel -3.1 1.1 -6.1 -2.7 34% 33% -29% 17%
Bettles 1.1 -0.3 -8.0 -2.4 86% -21% -100% 13%
Big Delta 3.5 -2.2 -12.6 -3.8 -88% -3% -63% -54%
Cold Bay -3.0 0.1 -3.8 -2.2 -22% -1% -9% -11%
Fairbanks 0.6 -1.7 -11.4 -4.2 -50% 66% -57% -15%
Gulkana 2.2 -5.2 -12.7 -5.2 -15% -24% 18% -10%
Homer 1.8 -1.3 -3.9 -1.1 59% -20% -81% -9%
Juneau -0.4 -3.9 -3.7 -2.7 28% -59% -23% -18%
King Salmon -1.9 -2.2 -7.7 -3.9 37% -11% 15% 18%
Kodiak -1.1 -1.0 0.5 -0.5 31% -43% -34% -16%
Kotzebue -1.5 4.4 -4.7 -0.6 29% 11% -91% -4%
McGrath -1.5 1.2 -6.7 -2.3 106% 25% -33% 48%
Nome -3.1 1.9 -2.4 -1.2 -16% -16% -98% -35%
St. Paul Island -3.8 -0.1 -1.7 -1.9 58% 24% -27% 19%
Talkeetna -2.0 -1.1 -1.0 -1.4 148% -6% -80% 56%
Valdez -0.7 -1.0 -3.2 -1.6 172% -11% -82% 47%
Yakutat 0.1 -4.0 -1.3 -1.7 2% -69% -53% -39%

 Station
Temperature Deviation (°F) Precipitation Deviation (%)

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

http://bit.ly/SkTraM
http://bit.ly/YcmH5y


With the relatively cool temperatures this autumn, as 
one would expect, the number of new daily low temperature 
records outnumbered the new daily high records. For the 
season, including all stations, there were 17 new daily high 
temperatures observed. In contrast, 42 new daily minima 
were observed. Barrow contributed most of the new daily 
highs.

Precipitation

Variability in precipitation is very high among first-order 
meteorological stations in Alaska. A ratio greater than 100 
can be found in the annual values between the driest and 
wettest locations, rendering actual deviations from the long-
term average incomparable. Therefore, Figure 8 presents 
these deviations as percentages above (+) or below (-) normal, 
where normal is the 30-year average (1981–2010). There 
can be also a strong gradient in precipitation from month 
to month in the long-term average. The deviations for the 
seasonal values are calculated by taking the sum of the 
precipitation for the three months and dividing by the long-
term average for the three months (Table 1). Therefore the 
average of the three monthly deviations might slightly depart 
from these values.

Precipitation in autumn 2012 was slightly (+10%) above 
normal (Figure 8), even though only 45% of the stations 
reported above normal precipitation values. Five stations had 
a very wet autumn, here expressed with deviations of at least 
40% above normal. In declining order of the deviations, 
these are: Barrow (+153%), Talkeetna (+56%), Anchorage 
(+52%), McGrath (+48%), and Valdez (+47%). There 
were three stations with high negative deviation, namely 
Big Delta (-54%), Yakutat (-39%), and Nome (-35%). For 
more details, see Table 1, which presents the precipitation 
deviations for all three months and the season. Analyzing 
separate months, September was wetter than average (46%), 
October was normal (-1%), while November was drier than 
average (-39%).

A detailed view of the time series of the average 
precipitation for Alaska is presented in Figure 9. September 
started out with high precipitation, dropping off to slightly 
below normal values around September 10, and increasing 
again, reaching a big and wide maximum around September 
20. This increased precipitation reflected the storms that hit 
the southcentral region (see Autumn Storm Systems, page 1). 
Thereafter, the amount decreased again towards the end of 
the month, but reaching another maximum around October 
6. From October on, below normal values were observed, 
with hardly any precipitation across Alaska towards the end 
of the month. Precipitation was so light across the southeast 
portion of the state in the last half of October that a number 
of stations set new monthly precipitation lows.

Autumn Weather Summary

Alaska Climate Dispatch Winter 2012–2013   

     6

-‐100%	  

-‐50%	  

0%	  

50%	  

100%	  

150%	  

200%	  

250%	  

300%	  

350%	  

1-‐S
ep
	  

8-‐S
ep
	  

15
-‐Se
p	  

22
-‐Se
p	  

29
-‐Se
p	  

6-‐O
ct	  

13
-‐O
ct	  

20
-‐O
ct	  

27
-‐O
ct	  

3-‐N
ov
	  

10
-‐N
ov
	  

17
-‐N
ov
	  

24
-‐N
ov
	  

M
ea
n	  
St
at
ew

id
e	  
Pr
ec
ip
ita

?o
n	  
De

vi
a?

on
	  (%

)	   Autumn	  2012	   Smoothed	  Data	  

Figure 8: Autumn 2012 precipitation departures (%) from the 30-year 
normal (1981–2010) based on all first-order meteorological stations in 
Alaska.  

Figure 9: Time series of the average Alaskan precipitation for autumn 
2012. 



In November below normal precipitation was observed for 
the whole month, with the exception of a few days near the 
middle of the month. Snowfall data are available from only 15 
of the 20 first-order stations (Table 2). While some stations 
carry out actual snowfall measurements, others assume a snow 
density of 0.1 g/cm3, and alternatively, other stations multiply 
the precipitation amount by a factor of 10, as long as it falls as 
snow. With these caveats, deviations in snowfall for the average 
of Alaska were found for the three autumn months: September 
(-4%), October (+11%) and November (-46%). These values 
compare to the precipitation amounts for September (46%), 
October (-1%) and November (-39%). September and 
October are not as comparable, as the precipitation fell partly 
as rain and partly as snow. In November, however, typically 
snow falls, and the deviations between precipitation and 
snowfall are much closer.

Sea Ice Update
By John Walsh, President’s Professor of 

Climate Change & Chief Scientist, 
International Arctic Research Center, UAF

In mid-September 2012, the Arctic Ocean’s sea ice coverage 
reached a new record minimum for the period of continuous 
satellite data dating back to 1979. The National Snow and 
Ice Data Center’s estimate of the minimum ice extent, 
reached on September 16, was approximately 3.4 million 
square kilometers (Figure 10). The previous record was 
approximately 4.2 million square kilometers in 2007 and 
essentially matched in 2011. The record minimum set in 
2012 was well below the forecasts made in May 2012 (see 
the SEARCH Sea Ice Outlook, http://www.arcus.org/
search/seaiceoutlook/2012/summary) and summarized in 
the Summer 2012 issue of the ACCAP Climate Dispatch.

In the time since the 
minimum was reached in mid-
September, there has been a 

Autumn Weather Summary 
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September October November Seasonal
Anchorage -50% -59% -75% -69%
Annette 100% -100% -100% -100%
Barrow 32% 41% 160% 74%
Bethel -100% -91% -95% -94%
Cold Bay 100% -58% -22% -29%
Fairbanks -100% -34% -68% -56%
Juneau 100% 75% 18% 21%
King Salmon -100% 314% -58% 48%
Kodiak 100% -64% 17% 5%
Kotzebue -100% -89% -91% -91%
McGrath 7% -93% -46% -59%
Nome -50% -54% -98% -85%
St. Paul Island 100% -60% -64% -63%
Valdez -100% -85% -56% -62%
Yakutat 100% 624% -57% 25%

 Station Snowfall Deviation (%)

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

Figure 10: Arctic sea ice minimum extent in 2012 compared to 2007.  
The orange line shows the 1979–2000 median extent. The black cross 
indicates the geographic North Pole. Figures from the National Snow 
and Ice Data Center.

http://www.iarc.uaf.edu/
http://nsidc.org/
http://nsidc.org/
http://www.arcus.org/search/seaiceoutlook/2012/summary
http://www.arcus.org/search/seaiceoutlook/2012/summary
http://ine.uaf.edu/accap/documents/summer12_dispatch.pdf
http://nsidc.org/
http://nsidc.org/


News & Upcoming Events

rapid recovery in total Arctic ice extent (Figure 11). However, 
since most of the ice coverage of early December consists 
of new ice that has formed over the past three months, it is 
relatively thin. 

At the time of the minimum ice coverage in mid-
September, the ice edge was approximately 700 kilometers 
north of the northern Alaskan coast. Given that large (relative 
to prior decades) amounts of heat accumulate in the upper 
ocean during the ice-free period, it is not surprising that the 
freeze-up of the Chukchi and Beaufort Seas occurred much 
later than in the past. Even at the end of October, a band of 
open water several hundred kilometers wide was present north 
of the Alaskan coast. Not surprisingly, the delayed freeze-
up contributed to unusually mild temperatures along the 
northern Alaskan coast. Barrow, for example, had its warmest 
October in its 90-year period of record, with its October 
mean temperature more than 10°F above normal. Even the 
November temperature was 5.3°F above normal at Barrow, 
while nearly all the rest of the state was much colder than 
normal (see Autumn Weather Conditions, page 4). The open 
water also served as a moisture source, favoring above-normal 
precipitation along the northern coast. Barrow received 239% 
and 229% of its normal monthly precipitation in October and 
November, respectively.

Sea Ice Update
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ACCAP Alaska Climate Webinars

	 January 29, 2013; Alaska’s Landscape Conservation 
Cooperatives; with Philip Martin and Amanda Robertson, 
US Fish & Wildlife Service (philip_martin@fws.gov,  
amanda_robertson@fws.gov).

	 February 19, 2013; Food Security in the Kenai 
Peninsula: A Report on Local Seafood Use, Consumer 
Preferences, and Community Needs; with Philip Loring, 
Alaska Center for Climate Assessment & Policy (ploring@
alaska.edu).

Register for webinars and browse our multi-media monthly 
webinar archives from 2007 to present: 

www.accap.uaf.edu/teleconference.htm.

Events at the Alaska Forum on the Environment in 
Anchorage, February 4–8, 2013 (http://akforum.com)

	 Climate Change Scenarios for Alaska. Monday, 
February 4, 10:30-11:45 am. 

	 Planning For Coastal Community Impacts Of 
Climate Change. Thursday, February 7, 1:45-3 pm. 

	 The National Climate Assessment: Draft Findings 
2013 NCA Report & Building A Sustained Assessment 
Capacity, Tuesday, February 5, 1:45-4:30 pm.

Recent Publications

	 The National Climate Assessment Alaska Technical 
Report is now available. The National Climate Assessment 
(NCA) is produced every four years by the U.S. Global Change 
Research Program (USGCRP). This report details trends and 
potential outcomes resulting from a changing climate in 
Alaska. http://pubs.usgs.gov/circ/1379/pdf/circ1379.pdf

	 Inaugural Issue of Changing Ice: A Newsletter of 
Cryosphere Research in Alaska. We highlight projects and 
discoveries led by Alaskan scientists engaged in cryosphere 
research to create a tool that allows efficient communication 
between scientists and stakeholders. http://bit.ly/VbrocD

For more information about the Alaska Center for 
Climate Assessment & Policy, please contact us:

a c c a p @ u a f . e d u
w w w . a c c a p . u a f . e d u

( 9 0 7 )  4 7 4 - 7 8 7 8

UAF is an affirmative action/equal opportunity employer and educational institution. 

Figure 11: Seasonal cycle of Arctic sea ice extent in 2012 (red line) and 
in the three previous years with the lowest September ice extent: 2007 
(yellow), 2011 (green) and 2008 (blue). Also shown as dotted lines are 
averages for the decades of the 2000s (darkest dots), 1990s and 1980s 
(lightest dots). Figure courtesy of IARC/JAXA, www.iarc.uaf.edu.

http://ine.uaf.edu/accap/telecon_archive.htm
http://akforum.com
http://bit.ly/VbrocD
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