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Abstract By using the monthly mean temperature in 160 stations of China, the interannual component of winter

mean (November to March of the next year) temperature in China, whose period is shorter than eight years, is
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studied with the empirical orthogonal function (EOF) analysis for the period 1951/1952—1999/2000. Two distin-
guished modes are clarified, with the first EOF mode depicting a pan-China temperature variation and the second
EOF mode describing a temperature oscillation between northern and southern parts of China. These two modes can
explain over 60% of the variance. The atmospheric circulation and the sea surface temperature (SST) patterns asso-
ciated with the two modes are then investigated by using the NCEP/NCAR reanalysis data and NOAA reconstructed
SST data through the regression/correlation method. Results reveal that although the leading modes of interannual
temperature variation are similar to those on the decadal time scale (period longer than eight years), the associated
circulations are quite different. The pan-China temperature variation is closely associated with a change in land-sea
pressure gradient in sea level pressure field on the interannual time scale. It is also closely related with the intensity
of East Asian trough at 500 hPa and the north-south movement of 200 hPa East Asian jet stream. The tropical Pa-
cific SST anomalies are suggested to play an active role to produce this mode, while the SST along the coast of China
can only vary with the temperature passively. As to the second EOF mode, it is closely related to Arctic Oscillation
on the interannual time scale, and is able to cause a north-south dipole in the SST field over Northwest Pacific in the
following spring. The anomalous SST over North Pacific is possibly able to influence this mode, but the detailed
process need to be studied further. The comparison of results between interannual and decadal time scale demon-
strates that the variation of winter time temperature in China is influenced by different factors on different time
scales. The results also indicate that the pan-China mode of temperature is more obvious on the decadal time scale,
while the north-south oscillation mode is more characterized by interannual time scale. Therefore, it is necessary to
take the time scales into consideration when investigating the winter time temperature in China.

Key words winter time temperature in China, interannual variation, East Asian winter monsoon, atmospheric

circulation, sea surface temperature
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Fig. 1 Leading EOF of temperature (interannual component)
for 160 stations in China for the winters 1951/1952 — 1999/
2000; (a) regression of temperature on the first normalized prin-
cipal component (positive areas are shaded); (b) corresponding

normalized principal component
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