Historical Climatology of the Alaska Climate Divisions
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* 93 years of monthly divisional temperature and precipitation anomalies available for Alaska
* Low-frequency climate signal in divisional temperature that impacts trends
* Long-term warming in most divisions, mixed trends in precipitation

Motivation and Background Annual time series Increasing temperature on long time scale
Com.ple.x topography and _ 13 Alaska Climate Annual Average Divisional Anomalies 5-yr running average of anomalies _ Annual average temperature magnitude change (°C)
prOX.lmlty t.O coasts reSIUItS 1 //""”_J’hﬁ‘iw--m. ) Divisions 4 Temperature ‘ ‘ 2 Temperature o Magnrtude. change annual worios0 .
multiple climate types in Alaska W P P .. P average divisional L
Climate variability is regional in R e L 3 © anomalies of temperature
5 T 0
Alaska : : and precipitation
Understanding regional climate : g S et t
variability can further & | _tl’Of}geSti increasi
W R 27 significant increasing
g::lsuoa:la?rll?;](;?;na:: dﬁ:ﬁgge, % g . v ; 920 1940 1960 1980 2000 __ ESEE{:SSJ?&& 020 1940 1960 1980 2000 trends In temperature for
& X ol K Vo S, 150 . entral Panhand 80 e PEEPT I I I
. P . ’ T SN N ook nlet NN Precipitation B Precipitation total period, mixed trends
and teleconnection impacts. SOy ifonorhwest ulf - Northeast Gul (S ol * — i * in shorter 30-year periods
vaekl climate ctJI|V|S|ons for E * £ . Recent significant
aska present new avenues : = * T -
) cutians 8 g PO N g warming in arctic
for climate products and 7%~ BGha nabinanciioveanae SRR a0t e e .
: 8 ~ 7 &20 I ] « Some cooling trends
services Figure: Bieniek et al. (2012) | : wl gt *
-100 | | | | -60 | | | | PO
1920 1940 1960 v 1980 2000 1920 1940 1960 . 1980 2000
Data and Methodology - - Annual average precipitation magnitude change (mm)
- L : : * Mixed trends In
Alaska station data obtained from : _ AR « 93 years of annual/monthly divisional anomalies available for Alaska initation. h
. . ) Station Temperature Observation Inventory _ _ _ _ precipriation, nowever
the Global Historical Climatology ~ ~&w » B.year running average temperature anomalies consistently displa there is some spatial
N k D -I G H CN D (- “”\\ O . wm AT i p
etwork-Daily ( ) N & A jumps in 1940°s and 1970°s coherence
Temperature and precipitation . [ Legen N s rr e : : : . g
192032012 Precip | ottt A L » Pacific Decadal Oscillation (PDO)-like decadal signal in temperature. * Few significant long-
L : e = e g Known be responsible for 1970’s upward shift in Alaska temperatures term trends
Division membership of each 0 w0 | 0. o o
station identified g o | : .. o (eg Hartman and Wendler 2005) e Recent s|gn|f|cant
Monthly anomalies based on o G O | « Smoothed precipitation displays more mixed variability Increase in
1981-2010 mean ' edrc precipitation in the
Station must have more than 10 arctic
years in 1981-2010 to be included
Divisional average anomalies Trend Significance:
30-year trends impacted by decadal variability oot

Variance fix and missing data replacement .
30-year running trend

. Due to Alaska’s sparse station Monthly Divisional Precipitation » 30-year running trend of annual 3 (magnitude change) :
network, fillin ofpmissin data and 3 Anomalies with Correction average temperature and ,  Temperature Summary and Conclusions
. 9 : g a4 _ precipitation divisional anomalies ; _ _ .
corrections for stations comingand orgnal | Temberature increasing since S * Long-term time series (1920-2012) of divisional temperature and
going was necessary = |? 9 ) g o precipitation anomalies are now available
L _ E . 19580’s, recent and early period e o _
* Missing data issues were greatest 3 I | decline E * Low-frequency variability in temperature influences 30-year trends
. . o) | g -2 >
In the Northeast Interior and North = | * . Mixed trends in precipitation: - * Long-term increasing trend in temperature for most Alaska climate
Panhandle climate divisions 8 i ‘ _ divisions
. -100 ‘ ‘ = ° Reglons north Of the AIaSka -ﬁ920 1930 1940 1950 1960 1970 1980
* Fort Yukon (Northeast Interior) | ranae with smallest anomali o0 S * Recent warming/wetting of the arctic climate division
station temperature and Aleutians ange Se e>t anomates | Precipitation .. -~ . . . .
orecipitation missing data filled 200 e eis 1852 1977 1991 3005 also have smallest magnitudes _ S * Precipitation has relatively mixed trends
400 20 b '
. . . . | | | | | | | | | | | | of change % o \ég\\ o \/_;\ y
using multiple linear regression 300 | s B . . S N i =
: : . —— Adjusted + Coastal regions with largest P G S I
based on neighboring stations 200 l : , 2 N v
= trends, declines before 1950°s 2.0 : References
* North Panhandle divisional 5 1 \ x increasing after, but trends are w0 . .
anomalies filled using multiple 2 ’ W | | mixed 80 * Bieniek, P. A., and Coauthors, 2012: Climate divisions for Alaska based on objective
linear regression of all divisional g'“’o | . Decadal variability in temperature 00 e dei0 1es0 1ese o0 s methods. J Appl Meteorol Climatol, 51, 1276-1289.
anomalies 200 ) appears to be a key factor driving Trend Start Year * Hartmann, B., and G. Wendler, 2005: The significance of the 1976 Pacific climate shift
: -300 - i in the climatology of Alaska. J Climate, 18, 4824—-4839.
« Variance corrected by standard wol . . Gentral Panhandle 30-year trends in Alaska Norh Sope 9Y
deviation ratio for Aleutians and 1934 1948 %2 1977 1991 2005  Precipitation has more complex Northeast mterior
Central Panhandle precipitation Inflated variance reduced by: relationships with climate oo Acknowledgements
anomalies o resulting in variable trends T Northeast Gulf This research was funded by NOAA Climate Program Office grant NA100AR4310055 through CIFAR.
ratio = gOOd — — Aleutians

Obad




