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Contribution from Arctic Oscillation to Recent

Subarctic Warming and Arctic Amplification
Yuta NAGATO

Abstract

Climate change associated with recent Northern Hemispheric warming is most promi-
nent in the Arctic and subarctic. This Arctic warming is twice as large as global warming,
and called Arctic amplification.

Arctic Oscillation (AO) is the most dominant atmospheric phenomenon in the Northern
Hemisphere. Surface air temperature shows warmer (cooler) than normal over Siberia and
Canada, and cooler (warmer) around Greenland when the AO index is positive (negative).

In this study, I estimate the contribution from the AO to subarctic warming and Arctic
amplification in recent decades.

When surface air temperature is analyzed by EOF, the AO pattern appears in the EOF-
1, and Arctic amplification pattern appears in the EOF-2. The score time series trend
of the AO pattern (EOF-1) shows negative and spatial distribution of the AO pattern
shows positive trend around Greenland, and negative trend in Siberia during 2000 - 2011.
This warming trend by AO pattern explains the half of actual warming trend around
Greenland. From this result, it is found that the AO contributes local warming in recent
years. Moreover, it is thought that this warming causes melting snow on Greenland.

Meanwhile, the Arctic amplification pattern (EOF-2) is important for rapid warming
over Arctic Ocean in recent years. The sea ice concentration regressed with score time
series of EOF-2 resembles the spatial distribution of long term trend of sea ice concentra-
tion. Therefore, it is thought that the EOF-2 relate to sea ice concentration variability.
However, rapid warming trend over Arctic Ocean is distributed from surface to lower
stratosphere. The warming trend of EOF-2 influences surface warming, but does not in-
fluence higher atmosphere. The warming from higher troposphere to lower stratosphere
is caused by negative AO index trend in recent 10 years.

In this study, it is not understood that the AO builds the mechanism of these temper-
ature distributions. However, it is found that the AO is related to recent Arctic warming
around Greenland and higher atmosphere.

Key Wards: Arctic Oscillation, Arctic amplification, Arctic warming
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5.2 00000 EOF-1,2000
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54 SVDOO
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6 OO

6.1 U0OODOOOOOOOOO
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OooO0oO0ooooOoO (0305). 000, ERA4000000000000O0O00O, EOF-2
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00, Nagato and Tanaka (2012) 0000000000 EOFOOOO0OO NCEP/NCAR
goodoooooobobboboon.

NCEP/NCARO EOFOO0O00O0O0 EOF-103000000000000000 50%
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EOF analysis
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EOF analysis
SAT (EOF-2)

NCEP/NCAR ERA-Interim
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EOF analysis
SAT (EOF-3)
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SAT (DJF, 20-90°N mean)
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Arctic Oscillation Index (DJF)
HadSLP2 & NCEP/NCAR
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SAT linear trend
NCEPNCAR reanalysis
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Air Temperature linear trend
NCEP/NCAR (1949 - 1970)
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Air Temperature linear trend
NCEP/NCAR (1949 —2011)
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Pressure (hPa)
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linear trend of SAT
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Barotropic Height
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Wind vector reg. EOF-1
in winter (DJF)
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Wind vector reg. EOF-2

in winter (DJF)
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Temperature (DJF)
reg. with EOF-1
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Temperature (DJF)
reg. with EOF-1

longitude 90°E
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Temperature (DJF)
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U wind (DJF)
reg. with EOF-1
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Sea Ice Concentration
reg. with EOF-1
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Sea Ice Concentration
reg. with EOF-2
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SLP
reg. with Greenland Temperature
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SAT
reg. with Greenland Temperature
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SLP
reg. with Northern Hemisphere Temperature
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SAT
reg. with Northern Hemisphere Temperature
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SLP
reg. with Northern Hemisphere Temperature
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SAT
reg. with Northern Hemisphere Temperature
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SVD analysis
SVD- 1(32.6%)
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SVD analysis
SVD- 2(13.3%)
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SVD analysis
SVD- 1(32.7%)
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