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IMPROVING THE ABILITY OF ALASKANS TO RESPOND TO A CHANGING CLIMATE

Circumstances beyond our control made it 
impossible to complete the September 2014 
issue of the Alaska Climate Dispatch on 
schedule. We apologize to our readers and 
hope they will enjoy this special two-season 
issue, which covers the very different weather 
conditions Alaskans experienced in summer and 
autumn 2014.
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A TALE OF TWO SEASONS: 
SUMMER AND AUTUMN 2014 
PRECIPITATION IN ALASKA
By Brian Brettschneider, Borealis Scientific, LLC, Anchorage

This article is based primarily on data from the National Climatic Data Center 
(www.ncdc.noaa.gov). Analyses of a broad range of data relating to Alaska 
climate and weather are available on the Alaska Climate Info Facebook page: 
https://www.facebook.com/AlaskaClimateFacts

Precipitation by its very nature is hit or miss. Over a long period of time, 
precipitation totals for a station will settle toward an average value reflective 
of the climatological characteristics of that location. On shorter time scales, 
however, the whims of nature play havoc with those average values. The Alaska 
precipitation regime in 2014 exemplifies the chaotic nature of short-term versus 
long-term assessments. The summer of 2014 was exceptionally wet for a large 
portion of Alaska, whereas autumn was dry for the majority of the state. In the 
following sections, we provide precipitation summaries for each season and 
quantify the intensity and frequency of precipitation events. 

SEPT-DEC 

2014

Figure 1. Total precipitation based on stations in the GHCN v. 3 database between June 1 and 
August 31, 2014. RAWS and SNOTEL stations were not used.

RAIN, RAIN, GO AWAY...
What a wet summer it was! Most Alaskans could not 
escape the sound of raindrops from June through 
August. Not only were the rainfall totals large over a 
significant swath of the state, but the number of days 
with measurable precipitation was also quite high. 

Rain in the summer can be a mixed blessing. For 
example, fire activity during the summer months 
was quite low; about a quarter of “normal” wildland 
fire acreage burned in 2014. On the other hand, river 
flooding was a persistent occurrence in the interior 
and southeast portions of the state. 

On average, the 19 first-order National Weather 
Service stations received 122% of normal summer 
precipitation in 2014. Since 1955, only 1998 was 
wetter among the first-order stations. Fairbanks 
and Juneau had their wettest summers on record. 
See pages 11–18 for more details from the first-order 
stations.

Looking beyond the first-order stations, 
88 stations around Alaska reported sufficient 
observations to generate a statewide map of total 
summer precipitation. Figure 1 shows the result of 
that summation. 

http://accap.uaf.edu/
http://akclimate.org
http://akclimate.org
http://www.arcus.org/search/seaiceoutlook
http://www.ncep.noaa.gov/
http://www.arh.noaa.gov/
http://www.ncdc.noaa.gov/
http://
https://www.facebook.com/AlaskaClimateFacts
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In a typical year, approximately 60% of annual 
precipitation in the Interior falls during the three 
summer months. The green areas around Fairbanks 
in Figure 1 show regions that observed over 10" 
of rain during the summer of 2014; those areas 
generally receive 8–12" of total precipitation for the 
entire year. 

The raw precipitation totals are informative, but 
for additional perspective we can look at how those 
numbers compare with National Climate Data 
Center (NCDC) published normal values, to get the 
percentage of normal precipitation for the summer 
months. Figure 2 shows the results of this analysis. 

Several interesting patterns emerge when 
evaluating the percentage of normal precipitation. 
Many areas recorded near normal, or slightly below 
normal, precipitation for the summer. Areas west 
of a line from Cape Lisburne to McGrath to Tokiak 
to Cold Bay had unremarkable precipitation totals. 
Even the Copper River Basin was close to normal for 
the summer. However, the central interior, southern 
mainland, and southeast portions of the state 
were exceptionally wet. An area greater than 2,000 
square miles surrounding Fairbanks in the central 
Interior recorded more than 200% of normal summer 
precipitation. 

Figure 2 also shows stations with at least 20 years of complete summer 
precipitation data as color-coded dots, indicating where the summer 2014 
precipitation total ranks in comparison to the station’s precipitation history. In 
the central Interior, nearly every station around Fairbanks reported their wettest 
summer on record. In southeast Alaska, nearly every station with a long-term 
climate record observed their first or second wettest summer on record. The 10 
stations that observed their wettest summer on record are shown in Table 1. A 
number of stations with fewer than 10 years of climate data also recorded their 
wettest summer on record but are not shown. It is possible that many of these 
stations’ totals will not be surpassed for many years to come.

Figure 2. Percentage of normal precipitation between June 1 and August 31, 2014. Only stations 
with published normal precipitation values were included. The 2014 precipitation ranking is 
shown for stations with at least 20 years of complete summer precipitation data.
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For many Alaskans, 2014 will long be remembered as the Summer of Rain. 

 

 

Station Precipitation  

2014 (in) Normal (in) % Normal Years 

Haines AP 16.31 5.86 278 48 
Gilmore Creek 19.36 7.03 275 26 
North Pole 13.88 5.93 234 42 
Fairbanks Intl AP 11.63 5.41 215 99 
Haines 40 NW 11.11 5.18 214 25 
Skagway 11.53 5.88 196 42 
Alyeska 18.27 9.69 189 39 
Auke Bay 29.09 15.62 186 52 
Juneau Intl AP 24.27 13.57 179 68 
Pelican 34.99 21.74 161 27 

 
Table 1. Summer 2014 precipitation, absolute and percent normal precipitation, and number 
of years in the climate record for the stations (with a minimum 20 years of complete summer 
precipitation data) that had their wettest summer (June–August) on record in 2014.

PRECIPITATION DAYS
Sometimes a large proportion of rain falls in a 
relatively short number of days. Other times, 
precipitation is distributed in small amounts across 
many days. How did this unfold during the summer 
months of 2014? The answer is both. There were a 
larger than normal number of days with measurable 
precipitation, and there were numerous days with 
heavy precipitation-including several precipitation 
records. For the portion of Alaska north of 
Anchorage, the summer months are typically the 
wettest of the year. North of the Arctic Circle, 
measurable precipitation falls on at least one-third of 
summer days; south of the Arctic Circle, on half of 
all days. Figure 3 (page 3) shows the number of days 
that measurable precipitation is normally observed 
in Alaska from June to August. Days with trace 
amounts of precipitation are specifically excluded. 

 Superimposed on the normal values in 
Figure 3 is the number of summer days in 2014 
with measurable precipitation. Each dot on the 
map represents a station with at least 15 years 
of summer precipitation data (including 2014), 
color-coded by number of days with measurable 
precipitation: below normal (yellow; 8 stations), 
above normal (red; 39 stations), or the most on 
record (blue; 6 stations). The stations that set their 
record for greatest number of days with measurable 
precipitation are shown in Table 2 (page 3). 
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The most notable deviation from normal is the North Pole station near 
Fairbanks. That station recorded 172% of its normal number of days with 
measurable precipitation. The greatest number of rainy days was reported by 
Auke Bay near Juneau, where measurable precipitation fell on a remarkable 70 
(of 91) days this summer. Even though this was far above the normal of 55.0, 
it was 2 days shy of the station record. At the other end of the spectrum, the 
Wainwright AP station on the North Slope only recorded 15 days of measurable 
precipitation this summer.

DAILY RECORDS
An inspection of the daily precipitation totals at airport stations across Alaska 
shows a large number of daily records set this summer. If precipitation events 
are completely independent—which is not always the case—we expect the 
number of daily records set in any given time period to be a function of the 
length of the station’s period of record and the frequency of precipitation 
events. Using only airport stations with at least 20 years of complete summer 
precipitation data, we expect that the 34 stations with sufficient data would set 
41 daily precipitation records in 2014. The actual number set at those stations 
was 72 daily precipitation records-75% larger than the expected value. Table 3 
lists the 9 stations with at least 4 daily precipitation records set this summer. 

TWO SEASONS

Figure 3. The normal (1981-2010) number of summer days with measurable precipitation. Dots 
represent stations with at least 15 years of complete summer precipitation data, including 2014, 
and how summer 2014 compares to the normal (average) value for that station. 

Bettles AP 59 58 36.1 62
Haines 40 NW 54 47 33.5 25
Haines AP 47 43 33.8 19
North Pole 49 42 28.5 37
Sitka AP 65 64 52.1 62
Skagway AP 48 42 34.0 16

Station 2014 Rainy 
Days

Previous 
Record YearsNormal 

Days
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For many Alaskans, 2014 will long be remembered as the Summer of Rain. 

 

Station 
Daily 

Records 
Years 

Haines AP 6 49 
Nenana Muni AP 5 76 
Juneau Intl AP 5 71 
Fairbanks Intl AP 5 67 
Gustavus 4 66 
Bettles AP 4 64 
Anchorage Intl AP 4 63 
Anchorage Merrill Fld 4 55 
Wainwright AP 4 43 

 

Table 2. Stations setting new records for greatest number of 
days with measurable precipitation during the summer months 
in 2014 (minimum 15 years). Note that the Skagway AP 
station in Table 3 is an airport station and is different from the 
Skagway Cooperative station in Table 2.

Table 3. Number of daily precipitation records set during 
summer 2014 (stations with a minimum 20 years of complete 
summer precipitation data).

A CHANGE OF SEASON
What a dry autumn it was! In stark contrast to the 
wet summer, most stations in Alaska experienced 
below normal precipitation during September, 
October, and November 2014. 

The autumn began with very heavy rains during 
the first two days of September in interior Alaska. 
In some cases (e.g., Fairbanks), more than half of 
the season’s precipitation fell during those first two 
days. The precipitation effectively turned off after 
September 2, and the dryness continued until the 
final days of November, when the most significant 
precipitation event of the season affected southeast 
Alaska and the southern mainland. Unlike the 
summer months, only one station with at least 20 
years of data observed their wettest autumn on 
record-that station was Kuparuk. Interestingly, no 
station in Alaska with at least 20 years of data set 
a record for the driest autumn season on record. 
Figure 4 (page 4) shows the total precipitation 
observed across Alaska during autumn 2014.

Precipitation in the latter half of autumn often 
falls in the form of snow. Alaskans usually welcome 
the annual blanketing of snow, especially the many 
who use it for access to recreation and traditional 
subsistence activities. The dearth of autumn 
precipitation led to below normal snow coverage and 
snow depths across most of Alaska. 
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The map showing autumn precipitation as 
a percentage of normal (Figure 5) looks vastly 
different than the summer map (Figure 2, page 
2). Areas north of the Brooks Range were much 
wetter than normal in autumn 2014. This is not 
surprising, given the continuing delay in autumn 
sea ice formation (see pages 19–20). The open 
water provides additional heat and moisture to the 
atmosphere along the North Slope. South of the 
Brooks Range, only small pockets of above normal 
precipitation were observed. As noted earlier, 
Fairbanks saw heavy precipitation on September 
1 and 2 (2.24"), which boosted Fairbanks’ autumn 
precipitation percentage of normal to 135%. If those 
two days are omitted, the percentage drops to 51%. 
The average percentage of normal precipitation for 
the 19 first-order stations (see pages 15–18) in Alaska 
this autumn was 89%.  

PRECIPITATION DAYS
How did the number of days with measurable 
precipitation unfold during the autumn of 2014? 
During the autumn months, cooler temperatures 
generally limit the precipitation potential in the 

Figure 4. Total precipitation based on stations in the GHCN v. 3 database between September 
1 and November 30, 2014. RAWS and SNOTEL stations were not used. Kuparuk is the only 
station that experienced the wettest fall on record.

Figure 5. Percentage of normal precipitation between September 1, 2014, and November 30, 
2014. Only stations with published normal precipitation values were utilized.

Interior and North Slope while Southeast Alaska 
and the southern coastal regions enter their 
wettest time of the year. Figure 6 (page 5) shows 
the normal number of days in autumn with 
measurable precipitation. Areas northwest of a line 
from Kotzebue to Gulkana normally experience 
measurable precipitation less than 1/3 of autumn 
days. In Southeast Alaska, some stations report 
measurable precipitation on more than 2/3 of 
autumn days.

Superimposed on the normal values on 
Figure 6 are the number of days in 2014 with 
measurable precipitation. Each dot on the map 
represents a station with at least 15 years of autumn 
precipitation data (including 2014), color-coded 
by number of days with measurable precipitation: 
below normal, above normal, or the most on 
record. 

Table 4 (page 5) lists the stations with the fewest 
number of wet days; in the Fairbanks area, three 
stations with 15+ years of record-keeping set 
seasonal records. Amazingly, North Pole is on the 
list for the greatest number of wet days in summer 
(Table 2) as well as the fewest number of wet days in 
autumn (Table 4).
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WHY WAS IT SO WET AND 
THEN SO DRY?
There are a myriad of reasons why the summer 
of 2014 was so wet across much of Alaska. The 
upper level pattern in June and early July was more 
representative of late July and August. The mean 
position of upper level low pressure during June 
and July is typically centered over the Bering Sea; in 
2014, however, the mean position was over mainland 
Alaska. This resulted in much lower temperatures 
in the upper atmosphere over mainland Alaska. 
In addition, the pressure and temperature 
anomalies increased with elevation, which made 
the atmosphere much less stable and promoted the 
development of clouds and precipitation. 

It is not a coincidence that a summer with above 
normal precipitation also exhibited below normal 
temperatures (see page 13). The same lower pressure 
and cooler upper level temperatures that promoted 
cloud development and precipitation also prevented 
excessively warm temperatures from developing.

During the months of September and particularly 
in November, extreme warmth and corresponding 
subsidence took hold in the upper levels of the 
atmosphere. Upper air warmth and downward air 
parcel motions are negative factors for precipitation. 
Therefore, no large-scale precipitation event 
occurred. 

An important metric of atmospheric warmth and 
stability is the vertical difference in geopotential 
height between the 1000 millibar level and the 500 
millibar level (termed “thickness”); low thickness 
values (- values) indicate relative low pressure 
in the upper atmosphere, which is conducive to 
precipitation, while high thickness values  
(+ values) are the opposite. Table 5 summarizes the 
normal and 2014 summer and autumn thickness 
values, which corresponds nicely to the observed 
precipitation values for the two seasons. All the 
stations with negative values, except McGrath, 
reported very wet summers. The autumn departures 
indicate relative high pressure aloft as compared 
to normal. In fact, many upper level temperature 
and geopotential height records were set in mid-
November after (former) Typhoon Nuri generated an 
intense area of high pressure in western Canada.

For many Alaskans, summer 2014 will long 
be remembered as the Summer of Rain—heavy 
downpours, cloudy days, and extensive river 
flooding. In contrast, few people will remember the 
precipitation regime from autumn 2014 by this time 
next year. What does this mean for the winter? See 
the next issue.

Figure 6. Normal (1981-2010) number of days with measurable precipitation during September, 
October, and November. Dots represent stations with at least 15 years of complete autumn 
precipitation data, including 2014, and how they compare to the normal (average) value for that 
station.

Normal 
Summer 

Thickness

Summer 
2014 

Thickness

Summer 
Departure

Normal 
Fall 

Thickness

Autumn 
2014 

Thickness

Autumn 
Departure

Anchorage 5481.8 5466.1 -15.6 5310.3 5327.7 17.4
Annette Is. 5509.2 5516.2 7 5392.4 5418.3 25.9
Barrow 5430.4 5426.5 -3.9 5241.5 5248.6 7.1
Bethel 5469.9 5463.2 -6.8 5293.9 5304.4 10.5
Cold Bay 5476.4 5479 2.6 5328.8 5342.3 13.4
Fairbanks 5448 5426.4 -21.6 5237.3 5249 11.7
King Salmon 5477.7 5470 -7.7 5324.9 5347 22.1
Kodiak 5483.8 5466.2 -17.5 5347.5 5357.3 9.8
Kotzebue 5468.3 5465.6 -2.6 5279.2 5288 8.8
McGrath 5457.6 5431.4 -26.1 5255.7 5258.6 3
Nome 5467.7 5473.3 5.7 5289.6 5294.9 5.3
Saint Paul 5469.4 5486.2 16.8 5313.7 5339.6 25.9
Shemya 5501.6 5528.1 26.5 5334.3 5341.3 7

 Station

Thickness (1000 mb-500 mb (m)

Table 5. Difference between the 1000-millibar geopotential height and the 500-millibar 
geopotential height.  All units are meters.

TWO SEASONS

College Obs 15 16 31.6 58
Fairbanks AP #2 15 20 28.6 15
North Pole 13 15 25.2 37

Station 2014 Rainy 
Days Previous Record Normal Days Years

Table 4. Stations near Fairbanks setting new records for least number of days with measurable 
precipitation during the fall months in 2014 (minimum 15 years).
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SUMMER AND AUTUMN 2014:  
WEATHER IMPACTS ACROSS ALASKA
By Kevin Galloway1, Blake Moore1, Rick Thoman2, and Gerd Wendler1. 1) Alaska Climate Research Center, Geophysical Institute, UAF;  
2) National Weather Service

This article is based on information from the Alaska Climate Research Center and National Weather Service. The National 
Integrated Drought Information System hosts quarterly information on regional climate impacts and outlooks, available at: http://
www.drought.gov/drought/content/resources/reports

Contacts:  James Partain (james.partain@noaa.gov)

Quarterly Climate Impacts 

and Outlook

Alaska Region Quarterly Climate Impacts and Outlook | September 2014 

Alaska Region
Summer 2014

Alaska Weather and Climate Highlights - June 2014–September 2014

Barrow

Cold Bay  

Fairbanks

Juneau Airport

Glennallen  
since 1998.

Kotzebue

Main Bay

Figure 7.  Alaska weather 
and climate highlights for 
June–August 2014. More 
highlights and details are 
available on the Alaska 
Climate and Weather 
Highlights page (https://
accap.uaf.edu/?q=tools/
climate_highlights), developed 
in collaboration with the 
National Weather Service.

WEATHER IMPACTS

The contrasting weather of a generally cool, wet summer and warm, dry 
autumn produced a variety of seasonal impacts on Alaskans between June and 
November 2014 (Figures 7, 8 and 9).

SUMMER 2014
The end of spring break-up brought high water to some rivers in northern 
Alaska. At Huslia, the Koyukuk River eroded away as much as 70 feet of its bank 
early in June, threatening several buildings before water levels dropped. By June 
3, Juneau’s wet weather had refilled the Salmon Creek Reservoir, which had been 
only a third full in May. By June 8, the 100 Mile Creek fire near Delta Junction 
had grown to 9,400 acres. The fire was 50% contained by the 12th, the same 
date that  a late-season frost hit some low-lying areas of Fairbanks. Goldstream 
Valley recorded temperatures as low as 26°F, while the Fairbanks Airport 
reached only 38°F. Two small wildfires were contained north of Fairbanks on 
June 14. A red flag warning was issued on the 16th for warm temperatures and 

high winds around the 100 Mile Creek fire, which 
had grown to 23,000 acres, with 70% containment.  

Copious rain over much of Alaska starting in 
mid-June produced sustained high water and some 
flooding. The first of two heavy rainfall events to 
hit the Interior and Southcentral arrived on June 
18, bringing flood watches and warnings across the 
region. Fairbanks received 1.61" at the airport, 1.94" 
at the University, 2.95" at Two Rivers, 3.61" at the 
Chatanika River, and 4.61" at the Goodpaster River. 
The Moose Creek Dam floodgates were lowered at 5 
am on June 21 to restrict the flow of the Chena River 
through Fairbanks. This is the 20th time the gates 
have been used since 1981 and the first time since 
2008. They remained partially closed until  

http://akclimate.org
http://www.gi.alaska.edu/
http://www.uaf.edu/
http://www.arh.noaa.gov/
http://akclimate.org
http://www.arh.noaa.gov/
http://www.drought.gov/drought/content/resources/reports
http://www.drought.gov/drought/content/resources/reports
http://www.drought.gov/drought/content/resources/reports
http://www.drought.gov/drought/content/resources/reports
https://accap.uaf.edu/?q=tools/climate_highlights
https://accap.uaf.edu/?q=tools/climate_highlights
https://accap.uaf.edu/?q=tools/climate_highlights
https://accap.uaf.edu/?q=tools/climate_highlights
http://www.arh.noaa.gov/
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2 am on the 23rd. Flooding was reported on the 
Chena, Chatanika, Goodpaster, and Salcha rivers. 
High water washed out an 80-foot section of the 
Alaska Railroad tracks near Portage on the 18th. The 
Clear Creek Bridge at mile 324 of the Richardson 
Highway, damaged by high waters on June 21, was 
repaired by the 23,. Flood watches and warnings 
were again issued on the 25th in anticipation of the 
second rainstorm in a week headed for the Interior 
and Southcentral. Flood control measures were not 
needed at the Moose Creek Dam for this second 
round of rain. In Denali National Park and Preserve, 
more than three inches of rain fell at Wonder Lake, 
including 2.91" in 12 hours, flooding the Denali 
Backcountry Lodge in Kantishna. More than 100 
guests and staff evacuated to higher ground, but 
they were stranded deep in the park as the road was 
closed by flooding and rock falls; some were flown 
out by helicopter. In late June, the Salcha River 
southeast of Fairbanks rose to its highest levels since 
1986, and flooding caused significant damage to 
homes along the river. 

July started with a record rainfall in Fairbanks 
on the 1st. Flood warnings and watches were issued 
across the region for the next few days, some 
extending until the 7th. Heavy rain across the 
Interior on July 1 and 2 resulted in the Moose Creek 
Dam closing until the 7th. Fairbanks received 3.38" 
in those two days, nearly 
a third of its normal 
annual total. The Steese 
Highway was closed on 
July 2 near Central. The 
Chena River reached its 
highest water level in 
more than 20 years on 
July 5. The wet summer 
in Southeast produced 
some minor flooding 
on the Taiya River 
around July 6, and the 
National Park Service 
closed the Chilkoot 
Trail for 24 hours. On 
the 8th, areas along 
the Matanuska River 
in Butte were under 
voluntary evacuation orders due to high water. In 
what has become an annual event, a jökulhlaup, 
or glacial outburst flood, from Suicide Basin above 
Mendenhall Glacier near Juneau produced flooding 
along the Mendenhall River July 10 to 13; thanks to 
advance preparation there was no major property 
damage. Also on the 10th, a major bridge across 
the Chena River in Fairbanks was closed to fix a 
sinkhole, one of many that appeared in the area, 

WARM WATER, UNUSUAL ANIMALS
Relatively warm ocean water (especially surface water) in the Gulf of 
Alaska—which started near the end of 2013 thanks to a persistent high 
pressure ridge and then continued to develop throughout the summer of 
2014—brought some unusual creatures to northern waters and contributed 
to changing behavior in others. 

In early July, a fisherman in Golovin (near Nome on the Seward 
Peninsula) caught a kelp greenling, a species seldom observed north of the 
Aleutians. In August, a research team reported a thresher shark in the Gulf 
of Alaska, and gillnetters in Prince William Sound caught a skipjack tuna, 
last seen in Alaska in the 1980s. A fisheries biologist in the same area in 
September spotted an ocean sunfish, the world’s largest bony fish. All are 
warmer water species not usually observed in the colder Northern waters.  

The warm water and sea ice retreat are altering the behavior of walrus. 
Female and juvenile walrus are being driven away from their preferred 
feeding grounds due to lack of sea ice and onto beaches in large numbers 
(35,000 observed at Pt. Lay in early October). Walrus normally use sea ice 
for resting between foraging trips to the ocean floor and for rearing pups. 
Without the ice they are forced to relocate to land. This was a relatively 
rare occurrence before the present declining sea ice regime, but has been 
observed in five of the past seven years. 

The jury is still out if the water temperatures will have an impact on 
salmon populations. The warm water may affect their food sources while 
increasing metabolic demand, potentially impacting runs into the future.  

The Alaska Native Tribal Health Consortium’s Local Environmental 
Observer Network has been compiling observations across Alaska of 
unusual plants and wildlife, extreme weather, erosion, flooding, droughts, 

wildfire and other events that can threaten food 
security, water security and community health. 
More information is available at http://www.anthc.
org/chs/ces/climate/leo/

WEATHER IMPACTS

Above left: An estimated 35,000 walrus were seen at Pt 
Lay in October 2014. NOAA/NMFS/AFSC/NMML photo by 
Corey Accardo, USFWS Permit No. MA212570. Funded by 
BOEM (IA Contract No. M11PG00033)

Below left: An ocean sunfish at the Monterery Bay 
Aquarium. Photo by Fred Hsu, courtesy Wikipedia.

http://www.anthc.org/chs/ces/climate/leo/
http://www.anthc.org/chs/ces/climate/leo/
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including one that nearly swallowed a riding lawn mower on the University of 
Alaska campus. The extreme high water table created numerous problems, such 
as flooding septic tanks, across the area for the rest of the summer.

Unusually for summer, a rainstorm in mid-July was accompanied by strong 
winds, causing an advisory for the middle Tanana Valley on the 14th. The 
Fairbanks airport recorded a peak wind speed of 38 mph. About 500 households 
in the Ester area and over 800 in the North Pole area lost power, some of which 
was not restored until the next day. That storm also brought more unwanted rain 
across the region, including 0.30" at Fairbanks. By July 20, the Chena River was 
so swollen that organizers of the annual Red Green River Regatta, concerned 
about boaters’ safety, moved the event to a parking lot (photo). Also on the 20th, 
clearing skies resulted in a warning for cool temperatures around the Fairbanks 
area. A low-pressure system from the arctic coast moved through the middle of 
Alaska on July 24, bringing heavy rain to the Alaska Range and snowfall to areas 
of the southeastern Brooks Range.

Like July, August started off with a record rainfall in Fairbanks on the 1st, 
and heavy rain across the Interior for the 1st and 2nd. The months-long heavy 
rainfall continued to impact the Interior, including flooding in the basements of 
Fairbanks Memorial Hospital and the Northward Building, the tallest inhabited 
building in the region. Northward Building managers shut down the elevators 
several times as a precaution, forcing residents of the 8 story apartment building 
to use the stairs. The hospital’s personnel were able to control the water intrusion 
with pumps and vacuums and maintain normal operations. Juneau had record 
rainfalls on August 8 and 10, which generated some minor flooding on Jordan 
and Montana creeks. Frost warnings were issued for parts of the Fairbanks area 
on August 23. Frost was more widespread in the Interior on the 30th and 31st, 
with Beaver dropping down to 19°F on August 31. 

The precipitation tally for Fairbanks for the summer was 11.63", the highest 
summer total on record, breaking the 1930 record of 11.59", and greater than 
the normal annual precipitation for Fairbanks of 10.81". The record amount 
of precipitation observed in Interior Alaska during the summer finds its best 
expression in the run-off of the Chena River (Figure 8), showing the discharge in 
2014 about three times higher than 2013.
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All the rain across the state, and especially in the 
Interior, resulted in the quietest fire season since 
2008. The 393 fires of 2014 burned 233,529 acres, 
about a quarter of a “normal” season. More than 
90% of the acreage burned in just two fires, the 
Funny River Fire on the Kenai Peninsula in May and 
the 100 Mile Creek Fire near Delta Junction in early 
June. During July, fewer than 2500 acres burned 
statewide. Only 54 fires were caused by lightning 
in 2014; on average over the past decade, lightning 
started about 187 fires annually.

The wet summer weather caused problems for 
Alaska agriculture. For the second year in a row, 
hay farmers in Interior Alaska had poor yields. In 
2013 it was the result of hot dry weather, while in 
2014 frequent and at times heavy rain after mid-
June lowered the harvest. Vegetable farms and 
gardens in the Fairbanks area also reported poor 
yields, though in the Delta Junction area—which 
was not as wet as Fairbanks late in the summer—
gardens were more productive. The unusually warm 
weather in southern coastal areas probably helped 
produce plentiful berries across the region, and early 
ripening in some areas of southwest Alaska and the 
Alaska Peninsula. 

Figure 8. Discharge rates for the Chena River at Fairbanks for summer 2013 and summer 2014. 
Data courtesy of the USGS (http://waterdata.usgs.gov/ak/nwis/rt).

The Jolly Jugs, captained by Ted Riggs, took 2nd place in 
Fairbanks’ 18th KUAC Red Green River Regatta. Due to high 
water, the 2014 regatta was held in a parking lot instead of 
the Chena River. Photo courtesy KUAC.

http://waterdata.usgs.gov/ak/nwis/rt
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AUTUMN 2014 
Both Autumn 2013 and 2014 were significantly warmer than normal over much 
of Alaska. In 2014, November was the month most above normal (in 2013, it was 
October). Unlike 2013, this autumn was dry over much of mainland Alaska and 
did not produce any coastal flooding storms. These climate differences resulted 
in a variety of impacts across the state (Figure 9). 

Like July and August, September started with record rainfall in Fairbanks 
on the 1st; heavy rain across the western, interior and northern parts of the 
state on the 1st and 2nd generated yet another round of flood watches for interior 
rivers. Winter storm warnings were issued for the northeastern Brooks Range 
and Denali Park area with up to eight inches of snow predicted for Atigun Pass. 
Denali Park saw up to 5". Fairbanks officially dropped below freezing for the 
first time in the fall on September 4 at 26°F, three days earlier than normal. 
Also on the 4th, heavy rain fell in Southcentral Alaska, closing the Copper River 
highway and Eyak Lake Road near Cordova, as well as causing problems along 
the Richardson Highway east of Valdez. A windstorm knocked out power in the 
Mendenhall Valley and other areas near Juneau on September 21. On the 23rd, 
heavy snow was predicted north of Fairbanks, with up to six inches for Atigun 
Pass. This fell as rain in the Fairbanks area, then froze overnight, leading to 
several accidents the next day. A large landslide in the Starrigavan Valley near 
Sitka on September 25—the result of the persistently wet weather all summer—
destroyed hundreds of thousands of dollars worth of watershed restoration 
projects in the area.

October started with a strong storm in the eastern Gulf of Alaska. On the 
evening of October 2, wind gusts to 62 mph at Craig brought down trees and 
damaged at least two homes. The storm drenched Haines with 4" of rain between 
the 3rd and 5th, about half of which fell during the morning and early afternoon 

Contacts:  James Partain (james.partain@noaa.gov)
     Rick Thoman (richard.thoman@noaa.gov)

Quarterly Climate Impacts 

and Outlook

Alaska Region Quarterly Climate Impacts and Outlook | December 2014 

Alaska Region
December 2014

Alaska - Weather and Climate Highlights September–November 2014

The lack of snowfall and persistently mild temperatures across much 
of mainland Alaska, south of the Brooks Range, in late October and 
November, accompanied with insufficient snow cover for snow machine 
use and thin and discontinuous river ice, greatly hampered travel and 
subsistence activities in many rural areas. Parts of the Kuskokwim River 
experienced an “autumn break up” as thawing temperatures and rain 
caused newly formed river ice to move and form local jams. While there 
was no significant flooding, it made travel on the river unsafe and has 
the potential to increase the risk of ice jam flooding next spring. 

The mild weather and a lack of snow also impacted the rail belt. Both 
Hilltop Ski Area in Anchorage and Alyeska in Girdwood were unable 
to open for Thanksgiving, probably for the first time since 2002. Icy 
driving conditions, while not as severe or as long lasting as 2013, were 
occasionally a problem. In Southcentral, the icy conditions were due to 
light freezing rain. In the Interior, the icy roads were from frost buildup 
on frozen pavement during the mild weather in November.

There were no major Bering Sea storms this autumn, but Southeast 
Alaska was buffeted by several strong storms. One storm brought wind 
gusts to 62 mph on the evening of October 2 at Craig, bringing down 
some trees and damaging the roofs of at least two residences. The 
same storm drenched Haines with four inches of rain between the third 
and fifth, causing a mudslide that completely blocked an area road. On 
November 5, a fast-moving, rapidly strengthening storm brought locally 
strong winds to central and southern Southeast. The Ketchikan area 
was hardest hit, with winds gusting over 70mph. Downed trees blocked 
the North Tongaas highway for two hours. The strong winds produced 
blowing spray that shorted out power lines, causing electrical outages 
that took up to six hours to restore.

While much of Alaska was dry this autumn, Kodiak had several days of 
heavy rain in mid-November, with more than six inches falling between 
the 9th and 12th, which caused several mudslides in the area that 
temporarily closed roads. Precipitation was also above normal on the 
North Slope, and snow cover was established early in October, allowing 
for cross-tundra travel to start on schedule. 

WEATHER IMPACTS

Figure 9.  Alaska weather 
and climate highlights for 
September–December 
2014. More highlights and 
details are available on the 
Alaska Climate and Weather 
Highlights page (https://
accap.uaf.edu/?q=tools/
climate_highlights), developed 
in collaboration with the 
National Weather Service..

of October 5. This caused a mudslide that completely 
blocked an area road. The same storm dropped snow 
in the Interior, with up to 4.5" on Nenana Ridge 
on October 3 and 4. Blizzard warnings were issued 
for the southeastern Brooks Range and eastern 
Beaufort Sea coast on the 6th. Road conditions were 
bad enough in the Fairbanks area on the 6th that 
travel advisories were issued. Blizzard conditions 
were reposted for the Dalton Highway on the 9th 
with winds up to 35 mph and snowdrifts across the 
northern portion of the highway. Problems persisted 
in the area into the next day, including a truck that 
crashed and caught fire on the Dalton Highway. 
High winds also affected the Steese Highway at 
Eagle Summit. Poor road and weather conditions 
resulted in travel warnings for the central and 
eastern Interior for the weekend of the 11th. 

Seasonal road maintenance for the Taylor and 
Denali Highways ended on October 15. A storm in 
the eastern Gulf of Alaska brought high winds to 
parts of southern Southeast on October 19. Winds 
gusted to 67 mph at the Hydaburg seaplane base, 
and an automated weather station near Coffman 
Cove recorded a gust of 96 mph. Anchorage had 
its first measurable snowfall on the 19th, with 0.6" 
recorded at the National Weather Service office. 
Snowfall totals up to 7" were noted in Hillside areas 

https://accap.uaf.edu/?q=tools/climate_highlights
https://accap.uaf.edu/?q=tools/climate_highlights
https://accap.uaf.edu/?q=tools/climate_highlights
https://accap.uaf.edu/?q=tools/climate_highlights
http://www.arh.noaa.gov/
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by midday on the 20th. Fairbanks issued its first air quality alert 
of the winter on October 29.

In November, travel advisories were issued for the North 
Slope portion of the Dalton Highway for high winds and 
blowing snow on the 5th. A fast moving, rapidly strengthening 
storm brought locally strong winds to central and southern 
Southeast. Hardest hit was the Ketchikan area, where winds 
gusted past 70 mph. Downed trees blocked the North Tongass 
highway for two hours. The strong winds produced blowing 
spray that shorted out power lines, causing outages that took up 
to six hours to restore. Also on the 5th, warnings began for ex-
super typhoon Nuri, which became one of the strongest North 
Pacific storms of record November 7 and 8. The storm stretched 
over 2000 miles across as it moved into the Bering Sea, and the 
lowest pressure measured was 929.8 millibars. At its maximum 
intensity, however, the storm was centered in the far southwest 
Bering Sea, beyond the Aleutians, and as a result there were 
no major impacts from the storm in Alaska. Nuri weakened 
as it moved east across the Bering Sea, although it remained 
powerful-Shemya Island recorded sustained winds of 70 mph 
and gusts up to 96 mph. The storm was well forecast a week in 
advance, allowing trans-Pacific ship traffic to reroute and avoid 
the area of strongest winds and highest seas. 

On November 9, Fish and Game biologists warned 
Southcentral residents not to put birdseed out yet, as warm temperatures had 
kept some bears awake late into the year. Kodiak had a bout of heavy rain mid-
November, with more than six inches falling between the 9th and 12th, causing 
several mudslides that temporarily closed roads. Warm temperatures in the 
Interior on the 10th created icy roads across the region. Light freezing rain was 
forecast for areas of the Interior on the 18th. A blizzard hit the Dalton Highway 
on the 20th, and travel advisories were issued for strong winds and drifting 
snow. Fairbanks’ first measurable snow of the month came on the 25th. By 
Thanksgiving, there was no snow on the ground in Anchorage; the four inches 
that had fallen had melted. The city normally has about 17 inches of snow by 
that time of the year. Hilltop Ski area and Alyeska Resort near Anchorage both 
delayed the usual Thanksgiving weekend opening due to the lack of snow and 
temperatures too warm for artificial snow-making. The Moose Mountain ski 
area in Fairbanks opened on the 28th. Storm warnings and watches were issued 
across large sections of the state on November 29 and 30. 

With temperatures near or even a bit below normal in late September and 
October, ice formed on mainland Alaska rivers about on schedule. The change 
to a much milder pattern in early November, along with rain and snowmelt over 
western Alaska, caused some river ice to break up and move downriver. This 
was especially problematic on the Kuskokwim River and prevented its normal 
use as a transportation corridor. Napaimute, Kalskag, and Aniak saw ice jams 
and water rising mid-month, but no significant flooding. In some previous years 
with autumn break-ups, the mini-jams that refreeze have formed significant 
barriers in spring as the autumn-formed jams can be much more solid than the 
jumbled jams of spring.

The mild temperatures and lack of snow into late November greatly inhibited 
travel in rural Alaska. Many areas south of the Brooks Range had insufficient 
snow cover for snowmachine travel, and some rivers, including many reaches 
of the Yukon, remained unsafe for travel due to thin and discontinuous ice. 
In contrast, the thin snow cover allowed ice on lakes to grow to near normal 
thickness by the end of November in spite of mild temperatures. 

WEATHER IMPACTS

SATELLITE VISUALIZES 
DOWNSLOPE WINDS
On October 12, 2014, this remarkable Visible 
Infrared Imaging Radiometer Suite (VIIRS) 
satellite photo of southern Alaska was obtained 
from the University of Wisconsin Space Science 
and Engineering Center (SSEC) Real Earth 
(http://realearth.ssec.wisc.edu). 

Katabatic winds carry high density air from 
a higher elevation down a slope under the force 
of gravity. Katabatic winds frequently flow 
from higher altitudes down the Copper River 
Valley into the Gulf of Alaska. These winds 
are especially strong in late fall and winter, 
when the temperature contrast between the 
relatively warm sea surface temperature of 
the Gulf of Alaska and the cold air at higher 
altitudes is large. While such winds are quite 
common, they are seldom visible on a satellite 
image. This image, however, shows the strong 
winds carrying glacial silt from the Copper 
River Valley more than 500 km into the Gulf of 
Alaska. 

Figure 10. VIIRS satellite photo of southern Alaska,  
October 12, 2014.

http://realearth.ssec.wisc.edu/
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SUMMER 2014  
WEATHER 
CONDITIONS IN 
ALASKA
By Gerd Wendler, Blake Moore and Kevin Galloway  
Alaska Climate Research Center, Geophysical Institute, UAF

This article presents a climate summary of 
summer 2014 (June, July, August), concentrating 
on temperature and precipitation from the first-
order meteorological stations operated by National 
Weather Service (NWS) 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. 

SUMMER  WEATHER SUMMARY

TEMPERATURE
In general, Alaska recorded summer temperatures 
close to normal, with parts of northern and eastern 
Alaska below normal and southwestern Alaska 
above normal when compared to the long term 
mean. Figure 11 and Table 6 show the summer 
temperature departure from the 30-year mean 
(1981–2010); the mean temperature deviation of the 
19 first-order stations was only 0.4°F for the season. 
The highest positive deviations were recorded in 
the southern Bering Sea, with Cold Bay having a 
deviation of 4.3°F. On the negative side, Bettles, 
in the northwestern Interior, had the greatest 
deviation with -2.1°F, closely followed by Barrow 
with -2.0°F; this is somewhat surprising, as Barrow 
has measured the highest temperature increase of all 
first-order stations over the past decade.

The daily deviations from normal for the mean 
of the 19 stations (Figure 12, page 12), shows the 
first few days of June were colder than normal, 
followed by four days with temperatures above 
expected values. The rest of the month had lower 
temperatures than normal. The first half of July was 
warmer than average, while the second half was 
below normal. August was a pleasant month as far 
as temperatures, and only the last three days were 
unusually cold.  

Looking at each summer month separately, 
15 of the 19 first-order stations reported negative 
deviations in June. The peak deviation (-3.9°F) 
occurred on June 1. The monthly mean temperature 

June July August Seasonal
Anchorage -1.4 1 0.7 0.1
Annette -1.3 0.0 1.8 0.2
Barrow -1.9 -2.9 -1.3 -2.0
Bethel -1.6 -0.1 3.3 0.5
Bettles -4.6 -3.7 2.1 -2.1
Cold Bay 3.7 4.9 4.3 4.3
Delta Junction -3.4 -1.8 1.5 -1.2
Fairbanks -2.0 -1.5 3.0 -0.2
Gulkana -3.1 -0.2 0.2 -1.0
Homer 1.5 2.8 4.1 2.8
Juneau -1.4 0.5 0.9 0.0
King Salmon -1.1 1.5 2.6 1.0
Kodiak 1.0 2.5 1.1 1.5
Kotzebue -1.5 -1.0 6.7 1.4
McGrath -2.8 -0.9 2.4 -0.4
Nome -2.0 -1.1 5.6 0.8
St. Paul Island 1.5 3.1 4.0 2.9
Talkeetna -2.9 -0.7 -0.5 -1.4
Yakutat -0.9 0.4 0.8 0.1

Station
Temperature Deviation (°F)

Figure 11. Summer 2014 isotherm map of the deviation in 
temperature (°F) from the 30-year normal (1981–2010) 
based on all first-order meteorological stations in Alaska. 

Table 6. The 2014 deviation in temperature (°F) from the 30-year normal (1981–2010) for all 
first-order stations for each summer month and for the season.

http://akclimate.org
http://www.gi.alaska.edu/
http://www.uaf.edu/
http://www.arh.noaa.gov/
http://www.arh.noaa.gov/
http://akclimate.org
http://akclimate.org
http://akclimate.org
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of all first-order stations was 50.5°F, 1.2°F below 
the normal of 51.7°F and 4.7°F below the June 
2013 mean of 55.2°F. Bettles reported the greatest 
negative deviation of June 2014 with a significant 
4.6°F below its long-term mean of 58.5°F. Following 
Bettles with negative deviations of at least 3°F were 
Delta Junction (-3.4°F) and Gulkana (-3.1°F). Cold 
Bay was the only station with a positive deviation 
exceeding 3°F at 3.7°F. All four stations with positive 
deviations were southern coastal stations. 

The warmest June temperature reported for 
the first-order stations was 91°F at Fairbanks on 
the 29th, and the coldest was 22°F at Barrow on 
the 1st. Barrow also reported the lowest June mean 
temperature at 33.7°F, while Fairbanks reported the 
highest mean temperature for the month at 58.4°F. 
A limited number of record temperature events 
were reported for June, all at coastal stations. Cold 
Bay and St. Paul had two record high temperature 
events, and King Salmon recorded one record low 
temperature event. 

July 2014 temperatures were narrowly above 
normal across the state, with 10 of the 19 first-order 
stations reporting below normal temperatures, eight above normal, and Annette 
reporting normal. Calculating the mean daily temperatures of the 19 stations, 
16 days of the month were below the 30-year normal. The peak deviation (4.7°F) 
occurred on the 5th. The monthly mean temperature of all first-order stations 
was 55.7°F, just 0.2°F above the normal of 55.5°F and 1.7°F below the July 
2013 mean of 57.2°F. Cold Bay had the greatest positive deviation for July at a 
significant 4.9°F above its long-term mean of 50.9°F. Following Cold Bay with 
positive deviations of at least 2°F were St Paul (3.1°F), Homer (2.8°F), and Kodiak 
(2.5°F). All stations with positive deviations were southern coastal stations. The 
only two stations with a negative deviation exceeding 2°F were Bettles (-3.7°F) 
and Barrow (-2.9°F).

The highest July temperature for the first-order stations was 87°F at 
Fairbanks on the 6th, and the coldest was 29°F at Barrow on the 15th. Barrow also 
reported the lowest July mean temperature at 38.0°F, while Fairbanks reported 
the highest mean temperature for the month at 61.0°F. A fair number of record 
temperature events were reported for July, with highs outnumbering lows. King 
Salmon had both a new high and a new low on the 30th, which is not a common 
occurrence. Cold Bay had four high events, and King Salmon had two; both 
stations are around the Bristol Bay area.

August 2014 temperatures were decidedly above normal across the state, 
with 17 of the 19 first-order stations reporting positive deviations, and just two 
recording below normal values. Reviewing the stations’ mean daily temperatures 
for August, 28 days were above the 30-year normal and only the last three days 
of the month were below normal. The peak deviation (5.4°F) occurred on the 
10th. The monthly mean temperature of all first-order stations was 55.6°F, 2.3°F 
above the normal of 53.3°F, and 0.7°F above the August 2013 mean of 54.9°F. 
Kotzebue had the greatest positive deviation for August at a significant 6.7°F 
above its long-term mean of 51.7°F. Stations following Kotzebue with positive 
deviations of at least 4°F were Nome (5.6°F), Cold Bay (4.3°F), Homer (4.1°F), 
and St Paul (4.0°F). All stations with positive deviations were coastal stations. 
The only two stations with negative deviations from normal were Barrow 
(-1.3°F) and Talkeetna (-0.5°F). 

SUMMER WEATHER SUMMARY

The warmest August temperature reported for 
the first-order stations was 80°F at Fairbanks on the 
11th. The coldest temperature was 24°F at Bettles on 
the 30th. Barrow reported the lowest August mean 
temperature at 37.7°F, while Annette reported the 
highest mean temperature for the month at 60.7°F. 
A fair number of record temperature events were 
recorded in August 2014, all highs, tracking with 
the general trend for the month. St. Paul had nine 
new daily highs in August, stretching throughout 
the month from the 1st to the 31st. St Paul also had 
17 high minimum events in August. Kotzebue had 
three high events during the first half of the month, 
Cold Bay observed two, and Annette one. 

PRECIPITATION
As the variability in precipitation is very large 
in Alaska-a ratio above 100 can be found in the 
annual values between the driest and wettest place-
actual deviations from the long-term average are 
not very meaningful. Therefore, Figure 13 (page 13) 
presents these deviations as percentages above (+) or 
below (-) normal, which is the 30-year average. As 
there can be also 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 (Table 7, 
page 14). The mean of the three monthly deviations 
expressed as percentages might differ slightly from 
these values.

In general the summer precipitation of 2014 was 
above normal (Table 7). Thirteen stations reported 

Figure 12.  Time series of the mean Alaskan temperature deviations (°F) for summer 2014.  
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higher than normal values, while six stations 
observed values below normal. Interior Alaska was 
notably above normal. Stations with a deviation of 
more than 30% included Fairbanks (+115%), Juneau 
(+79%), Bettles (+61%), Anchorage (+51%), Yakutat 
(+40%), Delta Junction (+33%), and King Salmon 
(+32%). No station recorded a deficit of more than 
30%. The highest negative deviations were observed 
in western Alaska, with both Cold Bay and Nome 
reporting a deviation of -28%. 

The mean precipitation for all 19 stations was 
20% above normal, which is substantial as a seasonal 
value for an area as large as Alaska. Looking at 
each month’s precipitation compared to the 30-year 
average, June and July were substantially wetter 
than normal, while August was slightly drier. 

Daily deviations from statewide means for 
summer 2014 are presented in Figure 14. Comparing 
this graph to seasonal temperature deviations 
(Figure 12), it can be seen that periods with above 
normal precipitation were, in general, colder than 
normal. This is understandable, as storm systems 
advecting large amounts of moisture are cloudy. 
In summer, cloudy days are normally cooler than 
sunny days (see page 5).

Discussing the precipitation records by month 
separately, the June deviation for the 19 stations 
was 74% above normal. Only five of the first-order 
stations and seven days of the month reported below 
normal values. The greatest daily deviation of 337% 
occurred on the 25th, during a storm that brought 
heavy rain across much of the state. On a monthly 
basis, Barrow had the greatest positive deviation 
in percent (359%) from normal (0.32") with a total 
of 1.47". This is the highest June total on record, 
breaking the old record (1.15") of 1955. Following 

Barrow with deviations above 100% of normal were 
Anchorage (243%), Fairbanks (160%), Bettles (153%), 
Juneau (128%), Delta Junction (116%), and Talkeetna 
(106%). Leading the stations with lower than 
normal precipitation totals were Nome with just 
22% and Cold Bay with 39% of normal. The drier 
than normal conditions at the western and Bering 
Sea stations resulted from the storms impacting 
the southcentral, southeastern, and interior parts 
of the state. The maximum monthly precipitation 
total reported for the first-order stations was 10.10" 
at Yakutat, while Kodiak reported the highest daily 
total of 2.98" on the 6th, a new daily record. Barrow 
reported a one-day snowfall on the 1st with 0.4", and 
a monthly sum of 0.9". 

The high precipitation reported for June for most 
stations set quite a number of daily precipitation 

SUMMER WEATHER SUMMARY

Figure 13. Summer 2014 map of the precipitation departures 
(%) from the 30-year normal (1981–2010) based on all first-
order meteorological stations in Alaska. 

Figure 14.  Time series of the mean Alaska precipitation 
deviations (%) for spring 2014..
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records, and most occurred near the end of the 
month during the repeated storms. Ketchikan’s new 
daily record of 5.45" on the 22nd was also the highest 
one-day total for any June day in Ketchikan. Juneau 
had the wettest June on record with 7.48", breaking 
the 2012 record of 6.69". Fairbanks also had a record 
wet June with 3.56", just topping the 3.55" record 
from 1949. It was the second wettest June on record 
for Anchorage, Delta Junction, and Bettles.

The overall July precipitation of the 19 stations 
was 24% above normal. Only six of the first-order 
stations and twelve days of the month reported 
below normal values. The greatest daily deviation 
of 218% occurred on the 1st, a day with heavy 
precipitation in the Interior. On a monthly basis, 
Fairbanks had the greatest positive deviation from 
normal, with a total of 5.78", or 268% of the expected 
amount of 2.16", which represents the second 
highest July total on record after 2003 with 5.96". 
This followed the record wet June in Fairbanks. 
Other stations with deviations above 50% of normal 
were Bettles (112%), Juneau (80%), Kotzebue (75%), 
Anchorage (77%), and Annette (63%). Leading 
the stations with lower than normal precipitation 
totals were Kodiak and Talkeetna, both with 52% of 
normal, and St. Paul with 58%.

The maximum July precipitation total reported 
for the first-order stations was 8.26" at Juneau, while 
Fairbanks reported the highest daily total of 1.92" 
on the 1st, a new daily record. Barrow reported a 
snowfall on the 24th of 0.70", and a monthly total of 
0.9". Despite the higher than normal precipitation 
in July at most first-order stations, a limited number 
of daily precipitation records were set, most during 
the first half of the month. Skagway Airport broke 
a record set back in 1904. Following its wettest 
June on record, Juneau had its second wettest July 
with 8.26", quite a bit short of the 10.36" from 1997. 
Similar to Fairbanks, Juneau’s total precipitation for 
June 1 to July 31 was 15.65", breaking the total for 
the same period of 13.88" from 1997. Juneau only 
had five days in July with no precipitation. 

The overall precipitation of the first-order 
stations in August was just 2% below normal. Ten 
of the 19 first-order stations and 18 days of the 
month reported below normal values. The greatest 
daily deviation of 129% occurred on the 17th, a 
day with heavy precipitation in southern portions 
of the state. On a monthly basis, Yakutat had the 
greatest positive deviation from normal, with a 
total of 23.17", or 165% of the expected amount of 

SUMMER WEATHER SUMMARY

June July August Seasonal
Anchorage 243% 77% -20% 51%
Annette 59% 63% -15% 29%
Barrow 359% 3% -50% 28%
Bethel -12% 16% -38% -14%
Bettles 153% 112% -34% 61%
Cold Bay -61% -14% -12% -28%
Delta Junction 116% -38% 32% 33%
Fairbanks 160% 168% 22% 115%
Gulkana 44% 25% 9% 25%
Homer 82% 6% 26% 30%
Juneau 131% 80% 49% 79%
King Salmon 97% 3% 19% 32%
Kodiak 5% -48% 51% 2%
Kotzebue -34% 79% -31% 6%
McGrath 0% 8% -38% -13%
Nome -78% 24% -47% -28%
St. Paul Island -24% -42% 30% -3%
Talkeetna 106% -48% -57% -24%
Yakutat 58% -19% 65% 40%

Station
Precipitation Deviation (%)

Table 7. The deviation in 
precipitation (%) from the 
30-year normal (1981–
2010) is presented for the 
first-order stations for each 
summer month and for the 
summer 2014 season. 

14.07". Other stations with values above 130% of 
normal were Kodiak (151%), Juneau (149%), Delta 
Junction (132%), and St Paul (130%). Leading the 
stations with lower than normal precipitation totals 
were Talkeetna with 43% and Barrow with 50% of 
normal. 

The maximum August precipitation total 
reported for the first-order stations was 23.17" at 
Yakutat. Yakutat also reported the highest daily total 
of 4.07" on the 14th. A snowfall occurred at Barrow 
on the 29th with 0.30", and a monthly total of 0.5" 
was reported. Barrow was the only first-order station 
to report any snow in August 2014. Despite the 
slightly lower than normal precipitation reported for 
August for most stations, there were a fair number 
of daily precipitation records, most set during the 
middle of the month in Southeast. Skagway Airport 
broke a record set back in 1928. The 1.53" that fell in 
Juneau on the 10th was the wettest August day since 
August 30, 1987, when 1.82" fell.
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AUTUMN 2014  
WEATHER 
CONDITIONS IN 
ALASKA
By Gerd Wendler, Blake Moore and Kevin Galloway  
Alaska Climate Research Center, Geophysical Institute, UAF

This article presents a climate summary of 
autumn 2014 (September, October, November), 
concentrating on temperature and precipitation 
from the first-order meteorological stations 
operated by National Weather Service (NWS) 
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. 

	  

Station Temperature Deviation (°F) 
September October November Seasonal 

Anchorage 0.6 -1.4 7.7 2.3 
Annette 3.3 2.9 0.3 2.2 
Barrow 1.2 4.1 9.0 4.8 
Bethel 2.3 -2.0 9.9 3.4 
Bettles 0.7 2.7 7.5 3.6 
Cold Bay 2.7 -0.2 4.0 2.2 
Delta Junction 0.8 -2.4 9.5 2.6 
Fairbanks 1.5 1.0 8.2 3.6 
Gulkana 1.0 -4.2 0.2 -1.0 
Homer 4.6 1.6 10.2 5.5 
Juneau 1.7 1.4 1.4 1.5 
King Salmon 3.3 -1.5 13.6 5.1 
Kodiak 3.0 -0.9 6.0 2.7 
Kotzebue 3.4 2.4 10.2 5.3 
McGrath 1.2 1.1 10.6 4.3 
Nome 2.5 0.4 9.3 4.1 
St. Paul Isl 4.2 0.2 4.2 2.9 
Talkeetna 1.4 -1.6 9.1 3.0 
Yakutat 2.6 0.7 1.7 1.7 

 
Table	  A:	  The	  deviation	  in	  temperature	  (°F)	  from	  the	  30-‐year	  normal	  (1981-‐2010)	  is	  
presented	  for	  all	  first	  order	  stations	  for	  each	  autumn	  month	  and	  for	  the	  Autumn	  2014	  

season.	  
	  
The	   mean	   temperature	   in	   September	   was	   47.8°F,	   above	   the	   normal	   of	   45.6°F;	  
October	  (32.3°F)	  was	  also	  warmer	  then	  expected	  by	  +0.3°F.	  November	  (26.2°F)	  was	  
for	  Alaskan	  standards	  very	  pleasant	  with	  a	  substantial	  deviation	  of	  +7.0°F	  from	  the	  
normal	  of	  19.2°F.	  	  
	  
We	  continue	  by	  discussing	  the	  three	  autumn	  months	  individually.	  September’s	  2014	  
temperatures	   were	   above	   normal	   across	   the	   state,	   continuing	   the	   trend	   from	  
August.	   All	   19	   First	   Order	   Stations	   reported	   positive	   deviations.	   Calculating	   the	  
mean	   daily	   temperatures,	   24	   days	   of	   the	  month	  were	   above	   the	   30-‐year	   normal.	  
Only	  the	  last	  four	  days	  of	  the	  month,	  and	  the	  22nd	  and	  23rd	  were	  below	  normal.	  The	  
peak	  deviation	  (8.5°F)	  occurred	  on	  the	  13th,	  a	  remarkable	  deviation	  for	  such	  a	  large	  
area	   as	   Alaska.	   Homer	   held	   the	   greatest	   positive	   deviation	   from	   normal	   for	  
September	   at	   a	   significant	   4.6°F	   above	   its	   long-‐term	   mean	   of	   48.1°F.	   Stations	  
following	  Homer	  with	   positive	   deviations	   equal	   to	   or	   exceeding	  3°F	  were	   St.	   Paul	  
Island	   (4.2°F),	   Kotzebue	   (3.4°F),	   King	   Salmon	   (3.3°F),	   Annette	   (3.3°F)	   and	  Kodiak	  
(3.0°F).	  
	  

TEMPERATURE 
Generally, Alaska had temperatures noticeably 
warmer than normal (i.e. positive deviation) in 
autumn 2014 (Figure 15). Eighteen of the 19 first-
order stations reported above normal seasonal 
temperatures. The mean deviation of 3.1°F for 
autumn 2014 was nearly identical to last autumn’s 
value of 3.0°F. While this would not be a large 
value for a single station and month, it is notable 
as a mean value of 19 stations spread over such a 
large area as Alaska, as well as for a whole season. 
The highest positive deviations (>5°F) occurred in 
western Alaska: in decreasing order, Homer (5.5°F), 
Kotzebue (5.3°F), and King Salmon (5.1°F). Only one 
station was relatively cold: Gulkana with a deviation 
of -1.0°F. The southeastern part of Alaska recorded 
lower deviations than most of the Interior and the 
north (Figure 15). 

Table 8 lists the seasonal means and temperature 
data for each of the three autumn months. The 
mean temperature in September was 47.8°F, 2.2°F 
above the normal of 45.6°F; October (32.3°F) was 
also warmer than expected by +0.3°F. November 
(26.2°F) was very warm by Alaskan standards with 
a substantial deviation of +7.0°F from the normal 
of 19.2°F; this is 5.0°F above the November 2013 
mean of 21.2°F. The daily temperature deviations 
from normal for autumn 2014 are shown in Figure 
16 (page 16), which clearly shows three dominant 
warm periods, a fairly strong one around September 
10, a fairly weak one around October 20, and a very 
dominant one lasting most of November.

Figure 15. Autumn 2014 isotherm map of the deviation in temperature (°F) from the 30-year 
normal (1981–2010) based on all first-order meteorological stations in Alaska. 

Table 8. The 2014 deviation in temperature (°F) from the 30-year normal (1981–2010) for all 
first-order stations for each autumn month and for the season.

http://akclimate.org
http://www.gi.alaska.edu/
http://www.uaf.edu/
http://www.arh.noaa.gov/
http://akclimate.org
http://akclimate.org
http://akclimate.org
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September’s 2014 temperatures were above 
normal across the state, continuing the trend 
from August. All 19 first-order stations reported 
positive deviations. Calculating the mean daily 
temperatures, 24 days of the month were above 
the 30-year normal. Only the first four days of the 
month and the 22nd and 23rd were below normal. 
The peak deviation of 8.5°F on September 13 is 
remarkable for such a large area as Alaska. Homer 
showed the greatest positive deviation from normal 
for September at a significant 4.6°F above its long-
term mean of 48.1°F. Stations following Homer with 
positive deviations of at least 3°F were St. Paul Island 
(4.2°F), Kotzebue (3.4°F), King Salmon (3.3°F), 
Annette (3.3°F), and Kodiak (3.0°F). 

The warmest temperature reported in September 
was 76°F at Fairbanks on the 14th, the same day 
that Bettles also recorded the month’s coldest 
temperature (14°F). Barrow reported the lowest 
September mean temperature at 33.3°F, while 
Annette reported the highest mean temperature 
for the month at 57.1°F. Quite a number of record 
temperature events were reported for September, 
and all but one were high events, tracking the 
general trend for the month. St. Paul had 11 new or 
tied high temperature days in September, stretching 
throughout the month from the 3rd to the 26th. King 
Salmon had five high temperature events, and Cold 
Bay set two record high temperatures. The only new 
low temperature record was set in Bettles on the 3rd.

In October, 11 of the 19 stations reported positive 
deviations, while eight reported temperatures below 
normal. Calculating the mean daily temperatures 
of the 19 first-order stations, 20 days of the month 
were above the 30-year normal. The only significant 
cold spells occurred the week of October 4 and 
the last three days of the month (Figure 16). The 
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peak deviation (-5.7°F) occurred on the 8th. Barrow 
recorded the greatest monthly positive deviation at a 
significant 4.1°F above its long-term mean of 17.2°F. 
Stations following Barrow with positive deviations 
of at least 2°F were Annette (2.9°F), Bettles (2.7°F), 
and Kotzebue (2.4°F). Gulkana showed October’s 
greatest negative deviation (-4.2°F), followed by 
Delta Junction (-2.4°F) and Bethel (-2.0°F).

The warmest October temperature reported 
for the first-order stations was 60°F at Annette on 
the 5th; Annette also reported the highest mean 
temperature for the month at 49.6°F. The coldest 
temperature was -11°F at Bettles on the 29th. Barrow 
reported the lowest October mean temperature 
at 21.3°F. A very limited number of extreme 
temperature events were noted in October. St. Paul 
continued its string of high events from August and 
September at the start of the month, while Kodiak 
had two low events back-to-back on the 7th and 8th.

November 2014 temperatures were decidedly 
above normal across the state, with all 19 first-order 
stations reporting positive deviations. Calculating 
the mean daily temperatures of these stations, 26 
days of the month were above the 30-year normal 
(Figure 16). The only days with below normal 
temperatures were the 3rd to the 6th. The peak 
deviation of 16.4°F on the 12th is extremely high 
for an area as large as Alaska, and almost twice 
the remarkable peak deviation of September. King 
Salmon recorded the greatest positive deviation 
for November at a substantial 13.6°F above its 
long-term mean of 22.9°F. Stations following King 
Salmon with positive deviations of at least 10°F were 
McGrath (10.6°F), Homer (10.2°F), and Kotzebue 
(10.2°F). 

The warmest November temperature for the 
first-order stations was 54°F at Annette on the 5th 
and Homer on the 12th. Annette also reported the 
highest mean temperature for the month at 40.3°F. 
The coldest temperature was -26°F at Bettles on the 
27th. A fair number of record temperature events 
were reported for November, and unsurprisingly, 
all were new record highs, with no new lows noted. 
All were set from the 11th to the 20th, during the 
exceptional warm spell. King Salmon set a total of 
nine new records, with eight of those consecutive 
from the 11th to the 18th. Nome had five high 
temperature events both new and tied, with four in 
a row. The high of 56°F in Cordova on the 18th is the 
warmest temperature recorded there in November 
since the high of 59°F from November 11, 1912. 
Bethel’s average minimum temperature of 22.5°F 
broke the 21.7°F record set in 1970.

Figure 16.  Time series of the 
mean Alaskan temperature 
deviations (°F) for autumn 
2014.  
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PRECIPITATION
In general, precipitation in autumn 2014 was below 
expected values with only four of the 19 stations 
recording above normal precipitation (Figure 17, Table 
9). Barrow stands out with nearly twice the expected 
amount; however, precipitation in northern Alaska is 
generally very light, with a normal total of less than 
0.5" at Barrow for the three autumn months. The 
observed increase is understandable as an effect of 
changing climate and sea ice regimes (see pages 19–
20). Autumn temperatures have increased significantly 
over the past few decades in the region, as more open 
water is observed in the Bering and Beaufort Seas, 
bringing not only warmer air temperatures, which 
are able to hold more water vapor, but also presenting 
a water vapor source (see http://benthamopen.com/
toascj/articles/V008/7TOASCJ.pdf). 

The lowest autumn precipitation occurred in 
the Interior, with McGrath (-66%), Delta Junction 
(-59%), and Bettles (-50%) reporting the relatively 
driest autumns. With generally lower than normal 
precipitation during autumn 2014, a very limited 
number of precipitation record events were observed. 

September’s mean precipitation was just 4% above normal. Eleven of the 
19 first-order stations and 14 days of the month reported above normal values 
(Figure 18, page 18). The greatest daily deviation of 177% occurred on the 1st, 
a day with heavy precipitation across the central portion of the state (Figures 
18 and 19, page 18). Fairbanks had the greatest positive deviation from normal 
in September, with a total of 2.89", or 263% of the expected amount of 1.10". 

	  

Station Precipitation Deviation (%) 
September October November Seasonal 

Anchorage 41% -36% -70% -5% 
Annette -1% 3% -20% -6% 
Barrow 47% 149% 133% 92% 
Bethel -54% 27% -2% -18% 
Bettles -31% -63% -75% -50% 
Cold Bay 16% -56% -1% -14% 
Delta Junction -66% -35% -78% -59% 
Fairbanks 163% -47% -73% 35% 
Gulkana 30% 119% -88% 32% 
Homer -25% -54% 7% -23% 
Juneau 8% -14% -26% -9% 
King Salmon 6% -82% 75% -7% 
Kodiak 2% -29% 89% 18% 
Kotzebue 15% -57% -64% -25% 
McGrath -63% -86% -49% -66% 
Nome 5% -61% 18% -12% 
St. Paul Isl 19% -49% -21% -17% 
Talkeetna -22% -72% -71% -47% 
Yakutat -6% -32% -35% -23% 

 
Table	  E:	  The	  deviation	  in	  precipitation	  (%)	  from	  the	  30-‐year	  normal	  (1981-‐2010)	  is	  

presented	  for	  the	  first	  order	  stations	  for	  each	  autumn	  month	  and	  for	  the	  Autumn	  2014	  
season.	  	  

	  
	  
In	  general,	  the	  precipitation	  in	  autumn	  was	  below	  the	  expected	  value	  with	  only	  four	  
of	   the	   19	   stations	   displaying	   an	   excess.	   Barrow	   stands	   out	   with	   nearly	   twice	   the	  
expected	   amount.	   However,	   precipitation	   in	   Northern	   Alaska	   is	   very	   light	   with	   a	  
normal	   of	   less	   than	   0.5”	   at	   Barrow	   for	   the	   three	   autumn	   months.	   The	   observed	  
increase	  is	  understandable,	  as	  the	  fall	  temperature	  has	  strongly	  increased	  over	  the	  
last	   decades	   especially	   during	   fall,	   as	   more	   open	   water	   is	   being	   observed	   in	   the	  
Bering	  and	  Beaufort	  Seas,	  bringing	  not	  only	  warmer	  temperatures,	  which	  are	  able	  to	  
hold	   more	   water	   vapor,	   but	   also	   presenting	   a	   water	   vapor	   source	   (see	  
http://benthamopen.com/toascj/articles/V008/7TOASCJ.pdf).	   The	   lowest	   values	  
occurred	   in	   the	   Interior,	  with	  McGrath	   (-‐66%),	   Delta	   Junction	   (-‐59%)	   and	   Bettles	  
(-‐50%)	  being	  the	  relatively	  driest	  when	  compared	  to	  normal.	  
	  
Given	   the	   general	   lower	   than	   normal	   precipitation	   record	   during	   the	   autumn	  
months,	  it	  is	  not	  surprising	  there	  were	  a	  very	  limited	  number	  of	  precipitation	  record	  
events	  during	  the	  season.	  Table	  F	  lists	  the	  all	  the	  noted	  events.	  
	  

AUTUMN WEATHER SUMMARY

Stations following Fairbanks, with values at or above 
130% of normal, were Barrow (147%), Anchorage 
(141%), and Gulkana (130%). Leading the stations 
with lower than normal precipitation totals were 
Delta Junction with 34% and McGrath with 37% of 
normal.

The highest September precipitation total 
reported for the first-order stations was 19.83" at 
Yakutat, which also reported the highest daily total 
of 5.07" on the 5th. Interestingly, on the first days 
of July, August, and September 2014, Fairbanks 
reported new precipitation records (1.92" on July 
1, 0.89" on August 1, and 1.43" on September 1). 
A satellite image of the water vapor band of the 
September 1 storm is shown in Figure 19 (page 18). 
September was the fourth wettest for Fairbanks, 
following its wettest summer on record. Anchorage 
had 12 consecutive days of precipitation from 
September 9 to 20, tying for its fifth longest stretch 
of rain, after 17 days in 1979 and 13 days in 1953, 
1981, and 1991.

October was a notably dry month, with overall 
precipitation calculated at 25% below normal. 
Fifteen of the 19 stations and 21 days of the month 
reported below normal values, in contrast to the wet 
October of 2013, which had 50% more precipitation 
than normal. The greatest daily deviation of 107% 
occurred on the 3rd (Figure 18). Barrow had the 
greatest positive deviation from normal for the 
month, with a total of 1.02", or 149% above the 
expected amount of 0.41". The only other station 
with a greater than 100% deviation was Gulkana 

Figure 17.  Autumn 2014 map of the precipitation departures (%) from the 30-year normal 
(1981-2010) based on all first order meteorological stations in Alaska.

Table 9. The deviation in precipitation (%) from the 30-year normal (1981-2010) is presented 
for the first-order stations for each autumn month and for the Autumn 2014 season.

http://benthamopen.com/toascj/articles/V008/7TOASCJ.pdf
http://benthamopen.com/toascj/articles/V008/7TOASCJ.pdf
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with 119%. Leading the stations with lower than 
normal October precipitation totals was McGrath 
with just 14% of normal. Other stations with less 
than a third of their normal precipitation were King 
Salmon (18%) and Talkeetna (28%). The maximum 
monthly precipitation total was 14.91" at Yakutat, 
and Kodiak reported the highest daily total of 3.27" 
on the 9th. 

November was also drier than normal, with 
the overall precipitation calculated as 18% below 
normal. Fourteen of the first-order stations and 22 
days of the month reported below normal values, 
in contrast to the wet November of 2013, which had 
51% more precipitation than normal. The greatest 
daily positive deviation of 102% occurred on the 
29th. Barrow had the greatest positive deviation 
from normal for November, with a total of 0.49", 
or 133% above the expected amount of 0.21". No 
other station measured a deviation greater than 
100%. Leading the stations with lower than normal 
precipitation totals was Gulkana with just 13% of 
normal. Other stations with less than a third of 
their normal precipitation were Delta Junction 
(22%), Bettles (25%), Fairbanks (27%), Talkeetna 
(29%), and Anchorage (30%). The precipitation in 
Juneau on the 11th ended a 40-day dry streak, the 
14th longest in the station’s history. The maximum 
November precipitation total was 13.00" at Kodiak, 
and Kodiak also reported the highest daily total of 
2.42" on the 11th, a new daily record.

Although the season was generally dry, there 
was never a day in autumn 2014 when it did not 
rain at at least one of the 19 first-order stations.
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Figure 19.  This water vapor satellite image from the National Weather Service shows the 
weather pattern affecting the large areas of Alaska on September 1, 2014. The storm resulted in 
heavy rainfall across the region.

Figure 18.  Autumn 2014 time series of the mean Alaskan precipitation deviations (%) from the 
30-year normal (1981-2010) based on all first order meteorological stations in Alaska.
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SEA ICE IN ALASKA WATERS: 
LATE SUMMER AND AUTUMN 
2014
By John Walsh, Chief Scientist, International Arctic Research Center, UAF      

Arctic sea ice typically reaches its yearly minimum extent in mid-September. At 
the time of the 2014 ice minimum, the pan-Arctic extent was nearly the same 
as in September 2013. As shown in Figure 20, the 2014 ice edge was generally 
farther offshore north of the Alaska coast compared to 2013, although a tongue 
of ice extended within approximately 100 miles 
of the coast in the eastern Beaufort Sea. The 2014 
image shows somewhat more ice in the Canadian 
Archipelago and to the north and east of Svalbard 
compared to the 2013 image, but generally less ice in 
the Northern Sea Route north of Russia. However, 
in both years, areas of loose ice were found in the 
western approaches to the Northern Sea Route in the 
eastern Kara Sea. 

The 2014 September ice extent was not as low 
as in several recent years of extreme summer ice 
retreat—2012, 2011, and 2007. However, the 2014 
minimum extent was considerably below the means 
for the decades of the 1980s, 1990s and 2000s (see 
Figure 21). In fact, 2014 continues the string of 
extreme ice retreats that are unprecedented relative 
to the post-1978 period of passive microwave 
satellite measurements. Each of the most recent 
eight years (2007–2014) has had a September ice 
extent lower than the previous record minimum of 
the 1979–2006 period. The Arctic indeed seems to 
have entered a new regime in which large areas of 
seasonal (first-year) ice form during winter and melt 
rapidly during spring and summer.

The seasonal forecasts of September ice extent 
prepared last May as part of the SEARCH Sea Ice 
Outlook (now known as the Sea Ice Prediction 
Network) were summarized in the June 2014 issue 
of the Climate Dispatch (https://accap.uaf.edu/sites/
default/files/Alaska_Climate_Dispatch_June_2014_
final_0.pdf). According to the National Snow and 
Ice Data Center, the 2014 value was approximately 
5.3 million km2, considerably above the median 
outlook value of 4.1 million km2. Predicting 
seasonal ice severity at lead times of several months 
remains a considerable challenge for the arctic 
research and operational communities.

On the pan-Arctic scale, the 2014 autumn freeze-
up was characterized by a recovery of ice extent to 
close to its mean for the decade of the 2000s, as shown 
in Figure 21.  However, there was a notable delay in the 
freeze-up of the waters northwest of Alaska.   

Figure 20.  Arctic sea ice 
coverage on September 15 
of 2013 (above) and 2014 
(left). Colors represent ice 
concentrations (percentage 
of ocean surface covered by 
sea ice), ranging from 0% 
(black) to 100% (deepest 
purple) as shown by the color 
bar at the upper left of each 
panel.  Source: Cryosphere 
Today, University of Illinois, 
http://arctic.atmos.uiuc.edu/
cryosphere/

Figure 21.  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 
evolving ice extent for 2014 (red line); dotted lines show decadal means for 1980s (light gray), 
1990s (medium gray) and 2000s (dark gray).  Source:  IARC-JAXA Information System (IJIS) Sea 
Ice Monitor, http://www.ijis.iarc.uaf.edu/en/home/seaice_extent.htm

https://accap.uaf.edu/sites/default/files/Alaska_Climate_Dispatch_June_2014_final_0.pdf
https://accap.uaf.edu/sites/default/files/Alaska_Climate_Dispatch_June_2014_final_0.pdf
https://accap.uaf.edu/sites/default/files/Alaska_Climate_Dispatch_June_2014_final_0.pdf
http://arctic.atmos.uiuc.edu/cryosphere
http://arctic.atmos.uiuc.edu/cryosphere
http://www.ijis.iarc.uaf.edu/en/home/seaice_extent.htm
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Figure 22 shows that a large area of open water 
persisted in the Chukchi Sea even into the first 
week of December. In past decades, essentially the 
entire Chukchi Sea would have undergone freeze-
up by early December. A recently published study 
(Parkinson, 2014, Geophys. Res. Lett., 41, 4316-4322) 
shows that the length of the ice-free season has 
increased by 50–100 days since 1979 in much of the 
Chukchi Sea. The late freeze-up of 2014 continues 
this trend. Fortunately, near-shore ice had formed 
by early December along large parts of the western 
Alaska coast, including Kotzebue Sound and Norton 
Sound (Figure 22), providing some protection from 
waves and heavy surf during the late-autumn storms 
of 2014.

EL NIÑO AND ALASKA
By Rick Thoman, Alaska Climate Sciences and Services Manager, NWS

WHAT IS EL NIÑO?

El Niño is a term used in climate science to describe persistent, unusually warm 
sea surface temperatures and associated changes in the atmosphere near the 
equator in the east central Pacific Ocean. This is the warm phase of an irregular, 
naturally occurring cycle of warm and cool temperatures in the equatorial 
Pacific that typically lasts two to seven years. The warm phase (El Niño) tends 
to last six to nine months and reaches its peak intensity during the Northern 
Hemisphere’s late autumn or winter. The cool part of the cycle, known as La 
Niña, can last a couple of years.  The phrase “El Niño,” meaning “the boy,” was 
traditionally given to the occasional warming of the Pacific Ocean along the 
northwest coast of South America, where the warming of the ocean during 
these episodes typically occurs near Christmas. The term El Niño-Southern 
Oscillation (ENSO) is used to describe the full range of variability observed in 
these cycles; the Southern Oscillation refers to a measure of the strength of the 
trade winds in the tropical Pacific, which varies with changes in sea surface 
temperature.

“Cool” and “warm” are, of course, relative terms. In the east-central Pacific 
Ocean near the equator, the average sea surface temperature is near 81°F. 
During an El Niño that might rise to 83°F or slightly higher, while during a La 
Niña the average temperature of the ocean surface might drop to 79°F. 

HOW DOES EL NIÑO INFLUENCE WEATHER IN ALASKA?

Climate scientists have found that variations in the sea surface temperature 
near the equator between 170°W and 120°W longitude-roughly the area 
south and southeast of Hawai’i-can have substantial influence on the mid-
latitude jet stream winds due to changes in location of tropical thunderstorm 
activity. Although changes of just a couple of degrees in water temperature 
do not seem like much, ocean temperatures in excess of approximately 82°F 
allow for persistent thunderstorm development unless large scale motions in 
the atmosphere suppress development. Unlike Alaska thunderstorms, which 
rarely exceed six miles in height, these tropical thunderstorms can grow to 12 
miles tall and form clusters of storms that cover huge areas, much larger than 
the entire U.S. This pours huge amounts of heat and moisture into the upper 
atmosphere, and as this heat and moisture spiral away from the equator and 
turn eastward they induce changes in the jet stream coming off of Asia and over 

Figure 22.  Sea ice coverage on December 2, 2014 from 
the AMSR2 passive microwave satellite sensor.  Percentage 
coverage by ice ranges from 0% (blue) to 100% (brightest 
white). Source: IARC/JAXA Information System (IJIS) Sea Ice 
Monitor.

Figure 23. Average state of 
ocean temperatures, rainfall, 
pressure, and winds over the 
Pacific during ENSO-neutral 
conditions (left panel) and 
El Niño conditions (right 
panel). NOAA image created 
by David Stroud, http://www.
climate.gov/news-features/
blogs/enso/en-so

http://onlinelibrary.wiley.com/enhanced/doi/10.1002/2014GL060434/
http://www.ijis.iarc.uaf.edu/en/home/seaice_extent.htm
http://www.ijis.iarc.uaf.edu/en/home/seaice_extent.htm
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http://www.climate.gov/news-features/blogs/enso/en-so
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Figure 24. High resolution analyses of departures from normal (temperature, left panel, and 
precipitation, right panel) during eight El Niño winters (excluding the two strongest) over the 
past 34 years in Alaska. Figure courtesy of Peter Bieniek, International Arctic Research Center, 
University of Alaska Fairbanks.

EL NIÑO

the Pacific Ocean. Through these impacts on the 
mid-latitude jet stream, thunderstorms 5000 to 8000 
miles away from Alaska can dramatically influence 
our weather and seasonal climate. Figure 23 (page 
20) illustrates this shift in the main thunderstorm 
area and the changes in the wind flow.  

DOES EL NIÑO INFLUENCE FALL STORMS IN 
ALASKA?

The highest impact coastal storms in Alaska tend to 
be in the Bering and southern Chukchi Seas during 
October and November, when strong storms can 
bring coastal flooding to vulnerable communities 
before extensive sea ice forms a protective barrier. 
Such storms have battered Alaska’s west coast 
several times in the past decade, most recently 
in 2011 and again last autumn. Because El Niño 
conditions generally develop during the late summer 
or autumn, we might expect there to be some 
influence on storminess in Alaska. The jet stream 
is usually still fairly weak over the Pacific Ocean 
until early October, however, so there is a limited 

time for those tropical thunderstorms to influence 
the jet stream before sea ice forms. There appears to 
be little or no correlation between the occurrence 
of El Niño and the number of moderate and strong 
storms that impact the central and northern Bering 
Sea and southern Chukchi Sea in the autumn, except 
possibly during the very strongest El Niño years. 

HOW HAVE ALASKA WINTERS BEEN DURING 
PAST EL NIÑOS?

To investigate how temperature and precipitation in 
Alaska have been affected by past El Niño winters, 
Dr. Peter Bieniek with the University of Alaska 
Fairbanks constructed high resolution analyses 
of departures from normal during eight El Niño 
winters (excluding the two strongest) over the past 
34 years. As seen in Figure 24, these winters show 
a tendency for warmer than normal conditions 
over much of the state except for the North Slope; 
the warming has been outside the range of typical 
variability mainly over Southeast and the Gulf of 
Alaska coast. Precipitation has been somewhat above 
normal over Southeast and parts of Southcentral, 
and there is a hint of drier than average over parts 
of Interior and western Alaska, but these departures 
are small compared to normal variation and are not 
significant anywhere in the state.

Figure 25. High resolution analyses of departures from normal precipitation (in mm) during 
four recent El Niño winters in Alaska. Figure courtesy of Peter Bieniek, International Arctic 
Research Center, University of Alaska Fairbanks.
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NEWS + EVENTS
UPCOMING ACCAP ALASKA CLIMATE WEBINARS

 ð Icefield-to-ocean linkages across the northern Pacific coastal 
temperate rainforest ecosystem

Eran Hood (University of Alaska Southeast) & Shad O’Neel (USGS Alaska 
Science Center)
Tuesday, March 10, 2015 at 10:00 AM AKDT
Register for monthly webinars and browse our multimedia webinar archives,  
2007–present 

www.accap.uaf.edu/webinars
 ð Monthly National Weather Service Alaska Climate Forecast Briefing

Rick Thoman (National Weather Service) 
Thursday, March 19, 2015 at 3:30 PM AKDT (note time and date change)
Normally held at noon on third Friday of each month
https://accap.uaf.edu/?q=NWS_Briefings

 ð Recordings available: Ocean Acidification in Alaska Workshop  
(held December 2, 2014)

http://www.aoos.org/ocean-acidification-workshop/

NEW PUBLICATIONS

 ð Alaskan stakeholder-defined research needs in the context of climate 
change. Corrine Knapp and Sarah Trainor. Polar Geography, Jan 2015. 
http://dx.doi.org/10.1080/1088937X.2014.999844

 ð Gauging perceptions of ocean acidification in Alaska. L.C. Frisch,  
J.T. Mathis, N.P. Kettle, S.F. Trainor. Marine Policy 53: 101-110. Mar 2015. 
ISSN 0308-597X, http://dx.doi.org/10.1016/j.marpol.2014.11.022. 

 ð Ocean acidification risk assessment for Alaska’s fishery sector. 
J.T. Mathis, S.R. Cooley, N. Lucey, S. Colt, J. Ekstrom, T. Hurst, C. Hauri, 
W. Evans, J.N. Cross, R.A. Feely. Progress in Oceanography. 2014. ISSN 
0079-6611, http://dx.doi.org/10.1016/j.pocean.2014.07.001.

 ð Adapting science to a warming world. Corrine Knapp and Sarah 
Trainor. Global Environmental Change 23(5): 1296-1306. Oct 2013. ISSN 
0959-3780, http://dx.doi.org/10.1016/j.gloenvcha.2013.07.007.

However, individual seasons can differ from 
the typical El Niño winter, as seen in Figure 25 
(page 21), which shows precipitation departure (in 
mm) from normal for four recent El Niño winters. 
Notice that the winter of 1994–95 was quite dry over 
Southeast, while 2006–07 was drier than average 
over Southcentral and southwestern Alaska.

WHAT’S THE FORECAST FOR EL NIÑO FOR 
THIS YEAR?

In early October, NOAA’s Climate Prediction Center 
had an El Niño Watch in effect, which means that 
conditions were favorable for El Niño development. 
The October forecast called for a two-thirds chance 
for El Niño conditions this winter, with any El 
Niño most likely in the “weak” category and sea 
surface temperatures south and southeast of Hawai’i 
remaining less than 1.8°F warmer than average.  

As of early December, sea surface temperature 
departures in the critical region south of Hawai’i 
rose above the El Niño threshold value of +0.5°C 
in November, but through mid-month sustained 
tropical thunderstorm activity had not shifted into 
the region. The reasons for this are not entirely clear 
but may be related to an area of even warmer water 
persisting in the extreme western Pacific Ocean. 
Figure 26 shows the early December expert forecast 
chances for El Niño, Neutral (near normal), and La 
Niña conditions through September 2015.

Figure 26. Probabilistic ENSO forecast from early December 
based on a consensus of Climate Prediction Center (CPC) and 
International Research Institute (IRI) forecasters, in association 
with the official CPC/IRI ENSO Diagnostic Discussion. Red bars 
show probabilities of El Niño conditions, blue bars La Niña 
conditions, and green bars neutral conditions. Courtesy http://
iri.columbia.edu/our-expertise/climate/enso.
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