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Fig.1 The two leading EOF modes of the winter meas 2 m air temperature (interannual component) in East Asia
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(b) SLP,T2 regressed to PC2
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Fig. 2 Sea level pressure (SLP, contours) and surface air temperature (T2, color shadings,) anomalies regressed with
reference to (a) PC1 and (b) PC2
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Fig.3 The 500 hPa geopotential height for climatological winter mean (contours) and anomalies (color shadings,)
regressed with reference to (a) PC1 and (b) PC2
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Fig.4 Regression for the SST field on the first normalized principal component (interannual) of the winter mean

temperature in East Asia
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(Ca) AT E . (b RT#k . (o) [Fl#E%4 T, (D) 5% . The sea ice concentration is the seasonal mean of (a) the preceding summer; (b) the preceding autumn;
(¢) the simultaneous winter; (d) the following spring. )
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Fig. 6 Regression for the sea ice concentration field on the first normalized principal component (interannual) of the

winter mean temperature in East Asia
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Fig. 7 Same as in Fig. 6, but for the second EOF
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Interannual Variations of Winter Temperature in East Asia and Their
Relationship with Sea Surface Temperature and Sea Ice Concentration

HUANG Fei, GAO Cong-Hui
(Physical Oceanography Laboratory & Key Laboratory of Ocean-Atmosphere Interaction and Climate in Universities of
Shandong, Ocean University of China, Qingdao 266100, China)

Abstract: The inter-annual component of winter mean (December to February of the next year) air
temperature in East Asia (0°~60°N, 100°E~140°E), removing periods longer than eight years, is
studied by using the empirical orthogonal function (EOF) analysis for the period 1979/1980 ~ 2009/
2010. The winter mean surface air temperature variations are dominated by two distinct principal modes
that together account for 73% of the total temperature variance. The first mode, named as the high-lat-
itude mode, characterized by a westward shift of the East Asian major trough and enhanced surface
pressure over central Siberia, is closely associated with the negative phase of Arctic Oscillation (AO) on
the inter-annual time scale. The anomalous sea surface temperature (SST) between the subtropical
North Pacific Ocean and the Gulf of Alaska represents a distribution of the dipole oscillation, and this
quasi-biennial oscillation plays a significantly predictive role in the emergence of this mode. The second
mode, named as the low-latitude mode, features an eastward shift of East Asian trough and increased
surface pressure over Mongolia, is closely related to the positive phase of AO on the inter-annual time
scale. The tropical Eastern Pacific L.a Nina-like SST anomalies are suggested to be contributive to pro-
duce this mode, while the SST along the coast of East Asia can only vary with the temperature passive-
ly. In addition, the East Asian winter mean temperature has a significant association with the anoma-
lous sea ice concentration. When the light (heavy) sea ice prevails in East Siberian Sea and Beaufort Sea
in the previous summer and autumn, the cold high-latitude (low-latitude) mode is simply significant in
inter-annual scale, which will cause an anomalous increase (decrease) of the sea ice over the Eastern
Hemispheric Arctic Sea, while the sea ice concentration over Bering Sea and Sea of Okhotsk will have a
passively variation with respect to the temperature on the simultaneous winter.

Key words: winter air temperature; East Asian winter monsoon; interannual variation; sea surface

temperature; sea ice concentration



