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Abstract Two patterns of winter temperature variability over East Asia and their association with the atmospheric
circulation patterns for the last 100 years are documented based on the 20th century reanalysis datasets. In one pattern, the
changes in temperature over the southwest of East Asia (south of 40°N and west of 105°E) are opposite to those over
northeastern East Asia (north of 40°N and east of 105°E). The other pattern is characterized by consistent changes in
temperature over East Asia south of 40°N. The Eurasian atmospheric circulation teleconnection pattern, the North Atlantic
Oscillation (NAO), and the Siberian high are associated with the first type of East Asian temperature variability. The
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Eurasian pattern in a negative phase at 500 hPa, the NAO in a positive phase, and a weaker Siberian high are favorable for
an increase in winter temperature over Mongolia and east of 105°E in China (Southwest China and the Tibetan Plateau),
and vice versa. The western Pacific pattern (WP) at 500 hPa and the North Pacific Oscillation (NPO) correspond to the
second type of East Asian temperature variability pattern. When WP and NPO were in a positive phase (negative values in
the north and positive values in the south of the Pacific Ocean), the winter temperatures over the area south of 40°N in
East Asia increased (decreased). The differences in the spatial pattern of the atmospheric modes can impact on the winter
East Asian temperature interannual variability. During the last 100 years, the Eurasian pattern and the NAO were most
notable during 1984-2010, contributing to the rapid warming over East Asia after the 1980s. We also found that the
correlation between the East Asian winter temperature variability and polar circulation has increased since the middle of

the 20th century and that the eastward extending Siberian high has a strong link to the polar circulation, which could also

Vol. 37

be responsible for the warming over East Asia during the last 100 years.
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Fig. 1 Time series of normalized winter land surface temperature index over East Asia (excluding the Tibetan Plateau), 9-year running temperature index

(red curve), period averaged values (black solid) of this temperature index for 1890-1920, 1948-1983, 19842010, respectively
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indicate statistical significance at 95% level
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Fig. 4 The spatial patterns of (a, b, e, f) SVDI1 and (c, d, g, h) SVD2 between temperature and geopotential height at 500 hPa (left), and between temperature
and SLP (right) during 1890-1920: (a, c, e, g) left heterogeneous correlations; (b, d, f, h) right heterogeneous correlations. Shadings indicate statistical

significance at 95% level
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Fig. 7 Differences in wind at 850 hPa between high temperature years and low temperature years (high minus low) during the periods (a) 1984-2010, (b)
1948-1983, and (d) 1984-2010. Shadings indicate statistical significance at 95% level
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