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Abstract Based on the NCEP/NCAR monthly reanalysis dataset and air temperature observations collected at 425
stations in China that is provided by the National Meteorological Information Centre, the spatial and temporal variations
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of the Siberian high and near-surface temperature over the Arctic and the middle-to-high-latitude region, and their direct
and indirect interannual relationships with the air temperature over eastern China in the winter from 1956 to 2015 are
explored using Empirical Orthogonal Function (EOF), correlation, and regression analyses, etc. For the above purpose,
three Siberian high indexes are defined, including the Siberian high central intensity (SHCI), the Siberian high area (SHA)
and the Siberian high eastern boundary (SHEB). The results show that the near-surface warming in the Barents-Kara Sea
has rapidly increased in winter since 1998 and presents a significant negative interannual correlation with air temperature
in eastern China. This relationship is named as the direct connection between the Arctic and eastern China in the present
study. Meanwhile, the interannual associations between the above three indexes and the near-surface temperature over the
Arctic and eastern China are significant in winter, suggesting that the Siberian high is a bridge linking the Arctic and East
Asian climate to some extent. When the Arctic near-surface temperature increases (decreases), the intensity of the Siberian
high enhances (weakens), its coverage expands (shrinks), its eastern boundary extends further eastward (retreats
westward), and the temperature decreases (increases) in eastern China. The above relationship is called indirect connection

between the Arctic and Eastern China in the present study. Finally, the possible physical mechanisms for the influences of

Arctic near-surface temperature on eastern Asia temperature are discussed.
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Fig. 1 (al) Spatial pattern (55°N—90°N) and (b1l) the corresponding time coefficient of the first EOF mode of 2-m air temperature anomaly in the winter
during 1956-2015; (a2) and (b2) are the same as (al) and (bl), but for the second EOF mode (the contour interval is 0.5 K)
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index (solid line) and interannual component of air temperature index (bars) during 19562015
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Fig. 3 Correlation coefficient between (a) unfiltered winter air temperature index and simultaneous air temperature in China during 1956-2015; (b), (c), and
(d) are the same as (a) but for the interannual component of air temperature index, PC1, and PC2, respectively (solid line: Positive correlation; dashed line:

Negative correlation; the contour interval is 0.04 and the shadings exceed the 95% confidence level)
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Fig. 4 Correlation coefficients between (a) Oct interannual component of air temperature index and air temperature in China that lags one month; (b), (c), and
(d) are the same as (a) but for Nov, Dec, and Jan, respectively (solid line: Positive correlation; dashed line: Negative correlation; the contour interval is 0.04 and

the shadings exceed the 95% confidence level)
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Fig. 5 Time series of (a) Siberian high central intensity (SHCI), (b) Siberian high area (SHA), and (c) Siberian high eastern boundary (SHEB) anomalies in

winter during 1956-2015 (solid line: Nov; long dashed line: Dec; short dashed line: Jan; dot dashed line: Feb)
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Fig. 7 Time series of winter air temperature in (a) Northeast China, (b) North China, (c) the Yangtze—Huaihe River basin, and (d) South China during
1956-2015 (solid line: Nov; long dashed line: Dec; short dashed line: Jan; dot dashed line: Feb)

B I, R EAREFEY GRS O R, R
AEAEAE NI U AR SR P 5 K, AR SG R BL 21
—0.81,

F 1 1956~2015 FRXFAAFNTISEPLBERL

(SHCD FREAHEMEHERTMXURERFRL
Table 1 Correlation coefficients between interannual component
of SHCI and simultaneous eastern China air temperature in the
winter during 19562015

IR REL
11 HSHCI 12 HSHCI 1 HSHCI 2 H SHCI
ARSI —0.32% —0.23 —0.18 —0.52%
AL —0.70% —0.54* —0.53* —0.81*
TSR —0.78* —0.52% —0.71* —0.71%
R —0.64* —0.34* —0.74* —0.73*

it T 0.05 5 TERK .

F*2 [FF1, BEAAMBHNLSEERELH (SHA)
Table 2 Same as Table 1, but for SHA

A REL
11 HSHA 12 SHA 1/ SHA 2/ SHA
RIS —0.46* —0.51% —0.56* —0.44*
Hdb < —0.74* —0.68* —0.63* —0.75%
YIS —0.77% —0.57* —0.70* —0.69*
Herg <R —0.54* —0.27* —0.55% —0.68*
UL T 0.05 R FEPERIG .

*3 [AF1, BEABEEHNISEFRLRIEL (SHEB)
Table 3 Same as Table 1, but for SHEB

AR FREL
11 5 SHEB 12 J/J SHEB 1 J] SHEB 2 J] SHEB
RIS —0.31*% —0.29% —0.55* —0.44*
(i —0.61* —0.36* —0.46* —0.51*
VL —0.67* —0.23 —0.46* —0.54%
R —0.38% 0.04 —0.32% —0.48*

*HERT 0.05 (R MR .
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Fig. 8 Regression coefficients of anomalous (a) sea level pressure (hPa) in the subtropical and middle-to-high-latitude areas (20°N—90°N) regressed onto the

interannual component of air temperature index (thick dashed line is the 1028-hPa contour line); (b), (c), and (d) are the same as (a), but for 500-hPa

geopotential height (gpm), 1000—500-hPa thickness (gpm) and 500-hPa zonal wind (m/s), respectively (the shadings exceed the 95% confidence level)
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Fig. 9 The longitude—height cross section of correlation coefficients between interannual component of Siberian high index and geopotential height averaged

over 40°—60°N in the winter during 1956—2015 (the shadings exceed the 95% confidence level)
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