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Temperature 
Annual Temperature at the First Order Stations 

2017 was warmer than the climatological mean of the reference period 1981-2010 (referred to 
as normal in this report). With the exception of Juneau (departure of -0.7 °F), all other First 
Order stations show positive departures from normal, with magnitudes ranging from +0.6 °F 
in Anchorage and Yakutat to up to +6.6 °F in Utqiaġvik (Barrow).  
 
While generally warmer than normal, 2017 remained below the record breaking temperature 
levels of 2016 by a relatively large margin when considering Alaska as a whole. However, at 
certain stations 2017 ranks close behind 2016 in terms of record mean annual air temperature: 
Utqiaġvik (Barrow) recorded the second warmest year behind 2016. Kotzebue recorded the 
third warmest year behind 2014 and 2016.  
 
Table A lists the mean annual air temperature at the 19 First Order stations, as well as the 
normal for 1981-2010 and the departure from normal at each station. Figure 1 shows the 
departure from normal at, and the location of, the 19 First Order stations, and indicates in a 
general sense that the positive departure from normal was higher at higher latitudes, 
particularly so in Utqiaġvik (Barrow).  
 

Table A: Mean temperature for 2017, normal temperature (1981-2010) and deviations from the 
mean for the 19 First Order meteorological stations in Alaska. * marks stations with more than 

five days of missing data. Missing data are ignored in the computation of the mean. 

 
Station Observed T (°F) Normal (°F) Delta (°F) 
Anchorage 37.6 37.0 0.6 
Annette* 47.7 46.6 1.1 
Bethel 33.2 30.6 2.6 
Bettles 25.5 23.4 2.2 
Cold Bay 39.4 38.8 0.7 
Delta Junction 31.1 28.9 2.2 
Fairbanks 29.5 27.6 2.0 
Gulkana 29.6 28.1 1.6 
Homer* 40.2 38.7 1.5 
Juneau 41.3 42.1 -0.7 
King Salmon 36.4 35.1 1.3 
Kodiak 41.6 40.9 0.7 
Kotzebue 26.8 22.7 4.1 
McGrath 31.1 27.2 3.9 
Nome 29.3 27.4 2.0 
St. Paul Island 37.2 35.3 1.9 
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Talkeetna 36.0 35.9 0.1 
Utqiaġvik (Barrow) 18.3 11.7 6.6 
Yakutat 40.8 40.2 0.6 
Mean 34.3 32.5 1.8 
 

 
Figure 1: Mean annual air temperature deviations (°F) from the normal (1981-2010) for 2017 

based on all 19 first order stations in Alaska. 
 
 
 
Monthly Mean Temperatures at the First Order Stations 

 
Averaged over all 19 First Order Stations, July was the warmest month of 2017 with a mean 
temperature of 57.5 °F (Table B, Figure 2). January was coldest at 11.6 °F, closely followed by 
March at 12.4°F. With a departure from normal of about -7 °F March was unseasonally cold.  
A high-pressure system persisted over most parts of Alaska in March 2017, causing cold Arctic 
air to settle at low altitudes for several weeks. As a consequence, March was the only month 
of the year to show a negative departure from normal. February was almost exactly the 
average temperature of the reference period 1981-2010. All other months were warmer than 
normal. At 9.5°F above normal, - a deviation over 4°F larger than in any other month of the 
year, - December was particularly warm. 
 
ENSO and the related Pacific Decadal Oscillation (PDO) have a strong influence on the 
climate of Alaska (Mantua et al. 1997, Hartmann and Wendler 2005). A PDO greater than 0 
usually leads to above normal temperatures in Alaska. The PDO was slightly above 0 for the 
first half of 2017 and dropped below 0 in the second half of the year. Since October the PDO 
has trended upwards, reaching o by December 2017. PDO cycles tend to persist for several 
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years to several decades. The PDO has been mostly positive since the late 1970s, with only 
short-term interruptions. A few months of negative values, as recorded in 2017, do not 
indicate a long-term shift to a negative PDO mode. Mantua et al. (1997) state that per unit 
standard deviation positive PDO, positive precipitation anomalies of 20 to 30 mm are typical 
in the central Gulf of Alaska.  
 
ENSO phases cycle from positive to negative on a much shorter time scale than the PDO and 
cold/warm phases typically last from 6-8 months. The Oceanic Niño Index (ONI) 
continuously decreased from slightly positive values in July to a strong negative anomaly in 
December (Figure 2). By October, the transition from ENSO neutral to La Niña conditions 
was complete and La Niña conditions persisted for the remainder of the year. La Niña winters 
are characteristically cold and dry over southern Alaska and western Canada. The interplay 
between PDO and ENSO is complex and the combination of cold (La Niña) ENSO conditions 
– associated with dry winters - and positive PDO – associated with wet conditions – make it 
difficult to definitively attribute precipitation patterns to either cycle. 
 
Another key driver for Alaska’s climate is sea ice, and specifically the seasonal development of 
sea ice in the Bering and Chuckchi Sea. In 2017, sea ice growth proceeded slowly over the fall 
season and sea ice extent was at record lows in November and December. Low sea ice cover in 
the Chuckchi Sea contributed to storm related unprecedented flooding in the northern 
Seaward Peninsula in November 2017. In Utqiaġvik (Barrow) November 2017 was the warmest 
November in 98 years at 16.5 °F above normal. Exceptionally warm temperatures over much 
of the North and West of the state continued into December, with several First Order 
Stations recording new record temperatures for the month. Arctic sea ice extent in December 
2017 was the second lowest (behind 2016) since the beginning of satellite measurements in 
1979, and ‘ice-cover’ of the Chuckchi Sea occurred extremely late in the season. The lack of 
ice is considered to be a strong contributing factor to the warm temperatures recorded in 
North and West Alaska at the end of the year. The Southeast – less directly affected by sea ice 
conditions – was generally cooler with significant snowfall events recorded in December.      
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Figure 2: Monthly mean temperature (top) and temperature deviation from normal (1981-2010) 

(bottom), averaged over the 19 First Order stations in Alaska by month for 2017. The bottom 
plot includes the Oceanic Niño Index (ONI, 3 month running mean) and Pacific Decadal 

Oscillation (PDO) index for reference. 

 

Table B: Monthly mean temperatures and deviations from normal in Fahrenheit for 2017, 
averaged over the 19 First Order meteorological stations in Alaska. 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

T 
mean 
(°F) 

11.6 14.4 12.4 35.4 44.3 53.5 57.5 53.9 47.4 36.1 21.8 23.8 

T delta 
(°F) 

0.2 0.0 -7.0 5.0 1.5 1.8 2.0 0.6 1.8 4.1 2.6 9.5 

 

At most of the First Order stations, monthly temperatures peaked in July and were coldest in 
January or March. Stations in the maritime south such as Annette, Cold Bay, Juneau, and St. 
Paul Island were warmest in August rather than July. Nome is the only station where June was 
the warmest month of the year. 

Considering monthly temperature deviations, most stations show a strong negative deviation 
in March, which is reflected in the large overall deviation of -7.0 °F mentioned above. 
Exceptions are Annette, Utqiaġvik (Barrow), and St. Paul Island, where the temperature 
deviation in March does not constitute a negative peak over the course of the year. Utqiaġvik 
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(Barrow) and St. Paul Island are the only two stations where March was not colder than 
normal. In Utqiaġvik (Barrow), January and November were particularly warm with 
deviations of well over 10 °F, marking a further discrepancy between Utqiaġvik (Barrow) and 
the other First Order stations in the evolution of temperature deviations over the year. 
Figures 3 to 7 show climographs for, respectively, Anchorage, Utqiaġvik (Barrow), Fairbanks, 
Juneau, and St Paul Island, as examples of 2017 temperature deviations in the five main 
climate regions of Alaska.   

  

 

 

 
Figure 3: Mean normal temperature, daily mean departure from normal and historic daily 

mean minimum and maximum for Anchorage, 2017. 
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Figure 4: Mean normal temperature, daily mean departure from normal and historic daily 

mean minimum and maximum for Utqiaġvik (Barrow), 2017. 

 
Figure 5: Mean normal temperature, daily mean departure from normal and historic daily 

mean minimum and maximum for Fairbanks, 2017. 
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Figure 6: Mean normal temperature, daily mean departure from normal and historic daily 

mean minimum and maximum for Juneau, 2017. 

 

 

 

 

 
Figure 7: Mean normal temperature, daily mean departure from normal and historic daily 

mean minimum and maximum for St. Paul Island, 2017. 
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Precipitation 
 

Annual Precipitation at the First Order Stations 

The mean annual precipitation of the 19 stations was 34.6", which is 2% below the long-term 
mean (Table B). As reported previously (Shulski and Wendler 2007), there is a very large 
variation in the precipitation totals, when traversing from the southeast to Arctic Alaska. For 
example, Yakutat reported for 2016 a total of 128.47", while Utqiaġvik in Northern Alaska, 
recorded a value of just 4.53" for the same time period. It is even more remarkable as there 
was 86% more precipitation observed in Utqiaġvik (Barrow) than normal (with May and 
November receiving upwards of 300% of the normal, Figure 9), while the annual value for 
Yakutat was 17% less than normal. This pattern is very similar to the values observed at these 
stations in 2016.  

This large gradient in precipitation explains the fact that the most glaciers are found in 
southern Alaska, with many calving in the ocean, while in the Brooks Range, in Northern 
Alaska, with much colder temperatures, glaciers are less common and smaller in size. In 
Figure 8 the precipitation values are presented across Alaska, however, isolines are not 
provided, as large variations can occur over short distances especially in mountainous terrain 
and in the summer due to localized shower activities. The figure shows that most of Alaska is 
fairly close to normal in precipitation.  

 

Table C: Annual precipitation for 2017, normal precipitation (1981-2010) and deviations from 
normal in percent of the normal for the 19 First Order meteorological stations in Alaska.  

 
Station Precipitation 2017 (in) Normal (in) Delta (% of normal) 
Anchorage 18.7 16.6 113 
Annette 95.6 101.6 94 
Bethel 24.8 18.5 134 
Bettles 19.2 14.9 129 
Cold Bay 37.1 41.7 89 
Delta Junction 12.5 11.6 107 
Fairbanks 14.5 10.8 134 
Gulkana 10.7 11.3 95 
Homer 23.4 24.3 96 
Juneau 69.6 62.3 112 
King Salmon 21.1 19.5 108 
Kodiak 67.9 78.0 87 
Kotzebue 14.3 11.0 130 
McGrath 17.7 18.0 98 
Nome 19.0 16.8 113 
St. Paul Island 27.7 23.7 117 
Talkeetna 26.3 28.0 94 
Utqiaġvik (Barrow) 8.4 4.5 186 
Yakutat 128.9 155.1 83 
Mean 34.6 35.2 98 

 



Alaska Climate Research Center 
 

9 

 

 
Figure 8: Precipitation deviations (%) from the normal (1981-2010) for 2017 based on all 19 first 

order stations in Alaska. 

 

 

Figure 9 shows the monthly precipitation sums and corresponding normal values for all of 
the First Order stations and illustrates the large variation of precipitation in the different 
climatic zones. Averaged over all stations, four months reported below normal precipitation 
with April leading with -55%, followed by March (-37%) and June (-17%). September was very 
close to normal with a negative deviation of less than 2%. July was the next wettest month 
with +11%. All other months were over 20% too wet. October and May in particular were very 
wet with, respectively, 58% and 48% more precipitation than normal. Figure 10 shows 
monthly precipitation sums averaged over the five main climatic regions. While May was 
wetter than normal in all regions, October was wetter than normal in all regions except the 
Southern Coast. March was drier than normal in all regions except the Arctic.  
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Figure 9: Monthly precipitation sums for 2017 and corresponding normal values at all 19 First 

Order stations. 
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Figure 10: Monthly precipitation sums for 2017 and corresponding normal values at the First 
Order stations, grouped by Alaska’s main climatic regions. Stations correspond to regions as 
follows: Arctic - Utqiaġvik (Barrow); West Coast - Bethel, Cold Bay, Kotzebue, Nome, St. Paul 

Island; Interior and Copper River Basin - Bettles, Delta Junction, Fairbanks, Gulkana, 
McGrath; Bristol Bay and Cook Inlet - Anchorage, Homer, King Salmon, Talkeetna, South 

Coast - Annette, Juneau, Kodiak, Yakutat. 

 

 Snowfall 

Only 15 of the 19 First Order Stations measure snowfall. Delta Junction, Gulkana, Homer, and 
Talkeetna do not report snowfall amounts. The mean annual sum of snowfall for the 2016/17 
winter season (September-May), averaged over the 15 First Order stations that measure 
snowfall, is about 79% percent of the normal (Table D). Most (11 of the 15) stations received 
less snow than normal (Table D, Figure 11). Relatively, Kodiak received the least amount of 
snow with 44% of the normal. Bethel, Cold Bay, McGrath, and King Salmon each received 
just over half of normal. Fairbanks shows the highest positive deviation from normal at 128%. 

Averaged over all stations, it snowed more than normal in December and February. Grouping 
the stations by climatic regions, December was less snowy than normal in the Southern Coast 
and in the Bristol Bay and Cook Inlet region (Fig. 11). In February, it snowed more than 
normal in all regions except Bristol Bay and Cook Inlet, where monthly snowfall was below 
average in all months except October and March. In all other regions, comparatively large 
negative deviations from normal were recorded in October. November was drier than average 
in all regions except the Arctic. April was the only month where all regions recorded a 
negative deviation from normal in snowfall sums, which corresponds to the low overall 
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precipitation sums shown in Figure 10.  

Table D: Snowfall sums from the 2016/17 winter season (Sept. 2016 – May 2017), normal 
snowfall (1981-2010) and deviations from normal in percent of the normal for the 15 First Order 

that measure snowfall. 

 
Station Snowfall 2016/17 (in) Normal (in) 2017 % of normal 
Anchorage  82.4  74.5 111 
Annett 46.4 34.9 133 
Bethel 31.3 61.8 51 
Bettles 83.0 91.4 91 
Cold Bay 40.2 73.1 55 
Fairbanks 83.1 65 128 
Juneau 65.2 86.7 75 
King Salmon 26.1 46.6 56 
Kodiak 30.5 68.9 44 
Kotzebue 53.7 59.8 90 
McGrath 51.3 97.3 53 
Nome 54.4 75.4 72 
St. Paul Island 49.7 59.8 83 
Utqiaġvik (Barrow) 38.8 35.9 108 
Yakutat 115.4 143.4 80 
Mean 56.7 71.6 79 

 

 
 Figure 11: Annual snowfall averaged over fifteen of the First Order stations in Alaska for 2017, 

compared to the normal (1981-2010). 
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Considering the Southern Coast region, it is interesting to note that March was an unusually 
snowy month in the southeastern stations of Annette, Juneau, and to a lesser extent in 
Yakutat. In contrast, Kodiak – located on the opposite side of the Gulf of Alaska - received 
below normal snowfall. This illustrates strong local variations in snowfall and precipitation 
even within the main climatic regions. Figure 12 shows monthly snowfall at each station 
compared to the reference period. 

 

 

 
 Figure 12: Monthly snowfall in inches for (black bars) fifteen of the First Order stations in 

Alaska for 2016/17, compared to the normal (grey bars) (1981-2010). 
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Figure 13: Monthly snowfall sums for the 2016/17 winter season and corresponding normal 

values at the First Order stations, grouped by Alaska’s main climatic regions. Stations 
correspond to regions as follows: Arctic - Utqiaġvik (Barrow); West Coast - Bethel, Cold Bay, 

Kotzebue, Nome, St. Paul Island; Interior and Copper River Basin - Bettles, Delta Junction, 
Fairbanks, Gulkana, McGrath; Bristol Bay and Cook Inlet - Anchorage, Homer, King Salmon, 

Talkeetna, South Coast - Annette, Juneau, Kodiak, Yakutat. 
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This information consists of preliminary climatological data compiled by the Alaska Climate 
Research Center, Geophysical Institute, University of Alaska Fairbanks. For more information 
on weather and climatology, contact the center at 474-6477 or visit the center web site at 
http://akclimate.org. Please report any comments or errors to webmaster@akclimate.org. 

 


