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Abstract By using the monthly temperature in 160 stations of China and the NCEP/NCAR reanalysis data, the
winter (November to March) temperature variations from 1951 to 2000 are studied with the empirical orthogonal
function (EOF) analysis. The first EOF has an identical signal in whole China and demonstrates that the winter
temperature has increased since the middle of 1970s in China. The second EOF has a seesaw pattern between south-
ern and northern China and shows a warming in the 1980s and 1990s in Northwest China and Northeast China. The
interdecadal variation with periods longer than 8 years can also be revealed using Fourier harmonics analysis. In ad-

dition, the warming superimposition of EOF1 and EOF2 probably causes persistent warming winter in China from
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the 1980s. This significant warming may intensify the drought in North China, since there are no obvious changes in

the regional precipitation. The linear regressions of the atmospheric general circulation upon the winter temperature

on interdecadal time scales indicate that the first EOF of temperature is significantly correlated to the Arctic Oscilla-

tion (AQ), with a quasi-barotropic annular mode in the geopotential height field. However, the second EOF of tem-

perature is closely associated with. height anomalies of wavenumber one in middle-high latitudes, with a quasi-baro-

tropic out-of-phase oscillation between the Pacific Ocean and the Atlantic Ocean. The results show that the interdec-

adal variations of winter temperature in China are closely related to the basic flows and perturbations in the atmos-

phere. The possible mechanisms of the atmospheric general circulation influencing the winter temperature in China

are discussed and the questions needed to be further studied are presented.
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Fig.1 Leading EOF mode of wintertime (Nov—Mar) temperature for 1951/1952—1999/2000 in China: (a) Regression map based on

the standardized time series. Positive contours are shaded. Contour intervals are 0. 2 ‘C; (b) Standardized time series (bars) and its 11-

year running mean (curve)
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Fig.2 Asin Fig. 1, but for the second EOF mode
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Fig. 3 Leading EOF mode of the interdecadal variation part of wintertime (Nov—Mar) temperature for 1951/1952--1999/2000 in China:

(a) Regression map based on the standardized leading time series. Positive contours are shaded. Contour intervals are 0. 2 °C, (b) Stand-

ardized time series (bars) and its 11-year running mean (curve)
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Fig.5 Regression maps for (a) sea surface pressure (units: hPa), (b) geopotential height at 500 hPa (units: m), and (c) zonal

wind at 200 hPa (units; m » s™1), based upon the standardized leading PC of the interdecadal variation part of wintertime (Nov—
Mar) temperature for 1951/1952—1999/2000 in China. Shadings indicate significant values at the 95% confidence levels
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