Recent temperature change
on the Antarctic Peninsula

Qinghua Ding and Eric Steig

Department of Earth and Space Science and Quaternary Research Center
University of Washington

8th AMOMFW, Madison, WI



Annual mean surface temperature trend (1957-2006)
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Ice sheet thickness change
1994-2008
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Trend of the Southern Annular Mode (SAM):

stratospheric ozone depletion and increased greenhouse gas concentrations
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Southern Annular Mode (SAM)

leading mode of low-frequency circulation variability in the SH
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Basic state does not favor an annular-like SAM
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New physical understanding of the SAM
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Focus of this study: 1979-2009 period

Reanalysis : ERA-interim (1979-2009) , ERA40
(1958-1978), NCEPII (1979-2009) ,NCEP
(1948-2009), MERRA(1979-2009), NOAA 20t
reanalysis

SST & sea ice: ERSST3, HADISST, Kaplan,
COBE

Surface temperature: AVHRR, ERA-interim,
MERRA, READER

ECHAM4.6 AGCM (T42L19)+ slab ocean
Trend: epochal difference or linear trend

Trend significance ( signal to noise ratio, Mann-
kendall test)



Surface temperature trend in Antarctica (1979-2009)

AVHRR surface temperature
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JJA, SON West Antarctica warming can be explained by the tropical forcing
MAM Peninsula warming is still unicear
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Sea ice concentration trend in Antarctica (1979-2009)




8 stations data used in this study
APT index = Antarctic Peninsula Temperature (mean of 8 stations)
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Cross correlation between temperature in any two stations
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Correlation of APT with temperature in each station
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Correlation of APT with ERA-interim 2m Temp
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Correlation of APT with sea ice

a)DJF b)MAM

c)JJA d)SON




APT related Z200 and tropical SST anomalies

b)MAM
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APT time series (1979-2009)
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Surface temperature trend in each station in 1979-2009
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Surface Temperature trend in 1979-2009

AVHRR surface temperature
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Sea ice concentration trend in 1979-2009

Epochal difference
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MAM Z200 and tropical SST trend in 1979-2009
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MCA analysis: MAM tropical SST-Peninsula temperature
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MCA analysis: MAM tropical SST-Peninsula sea ice
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Model response to observed tropical SST trend (1979-2009)
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Persistence of decreasing sea ice from MAM to JJA and SON

Linear trend
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SH Z200 circulation change:
natural forcing vs. anthropogenic forcing (CO2+0zone)
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Summary

Austral autumn is the only season during which spatially extensive
warming has occurred on the Antarctic Peninsula, accompanied by
significant reduction in sea ice off the west coast.

Warming in other seasons is restricted to smaller areas, with winter and
spring warming observed mainly on the western side of the peninsula,
reflecting the persistence of sea-ice anomalies from the autumn.

The large-scale forcing behind the autumn warming is linked to low-
frequecny tropical Pacific sea surface temperature anomalies affecting
atmospheric circulation.

To predict the future change of SH circulation and related change in
Antarctica, we have to better understand and predict the low-frequency
SST variability in the tropics
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Tropical SST trend during 1900 to 2000
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"
Tropical SST trend during 1950 to 2000
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Annual mean

a linear trend of Z200 (1979-2011)

a linear trend of Surf-T (1979-2004)
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(a)EOF1 of monthly tropical SST (40%)

20N
)
EQA 0 R
\h
208 /> T T - T T
60F 180 1200 60W

-1 -0.8 -0.6 -0.4 -0.2 0.2 0.4 06 0.8 1
o (b)EOF2 of monthly tropical SST (12%)

2 ] ? \Of @
1y ¢ W,
X ' - p;?ﬁ? R

120E 180 120W

-0.5 -0.4 -0.8 -0.2 -0.1 0.1 0.2 08 04 05
(c)EOF3 of monthly tropical SST (9%)
[4 T

SAVAVANS!
X \ " fot &
h &Sbﬂ" N\ — :

. ‘ " ‘ . 120E 180 120W 60W
0 60L 120k 180 120W 60W 0 ?0.4—0.3 —(I).z —(l).f 0!1 0!2 0!3 OR
| I [ [ [ [— (d)PC1,2,3

-04 -0.2 0.2 0.4 0.6 0.8

1980 1985 1990 1995 2000 2005 2010




