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Abstract By virtue of the 740 stations daily surface temperature data in China from 1951 to 2004, the climatology
and the climate change of the cold wave frequency of China are analyzed and the possible reasons for the climate
change of it are further discussed in this paper.

Firstly, a cold wave is defined according to the difference between the maximum and the minimum daily temper-
ature and the anomaly of the minimum daily temperature from its climatological 10-day mean temperature during the
period of the activity of a cold air. Then the temporal and spacial distributions of the cold wave frequency of China
are revealed. Cold waves of China occur mainly in autumn, especially in November. But the temporal distributions
of cold waves between southern China and northern China are not all the same. The cold waves are relatively more in
spring than in autumn in southern China, with the situation being opposite in northern China. The cold waves occur
mostly in northern China, especially in northern Xinjiang and middle Inner Mongolia, being over 10 times per year
on average. There were 371 regional and countrywide cold waves of China from 1951 to 2003, including 104 coun-
trywide ones. Further analyses are processed and the main conclusions are as follows: In recent 53 years, cold waves
in most stations of China decreased significantly, especially in Northeast China. As for the countrywide cold wave

and the regional cold wave, both of them decreased obviously and their linear trend coefficients are —0. 031 times/

W HEHE  2005-07-22, 2005-10- 10 WiBEH
FBHIE A7 BOCHE A AR A R S T
EER/N T8, &, 1979 F A, A, Bl EZNFH XIS ALY . Email: wangzunya_cma@163. com



6 34 FRAA A 53 4F P [ JE B A AL RHAE S T RE S I

No. 6

WANG Zun-Ya et al. Climate Change of the Cold Wave Frequency of China in the Last 53 Years and . .. 1069

year and —0. 063 times/year, respectively. The regional cold wave in northern China decreased most, with its linear

trend coefficient being —0. 071 times/year. The cold wave began to decrease in the 1960s and changed abruptly in

the late 1970s. The decreasing trend is most significant in winter and least significant in spring.

On the basis of analyses about climatology and climate change of the cold wave frequency of China, the possible

reasons why they have changed are discussed by correlation analysis. In winter, the strength of Siberian high has a

positive correlation with the frequency of regional and countrywide cold waves of China. The weakening of Siberian

high mainly resulted in the decrease of their total number. Under the background of global warming, the surface

temperature of China and the temperature of the cold mass over Siberian high have increased evidently in the last 53

years. And they both have the negative correlation with the cold wave frequency, especially in autumn and winter

and in northern China. They may explain directly why the cold wave frequency of China decreased, the gale frequen-

cy having being decreased accordingly. And, it may cause the increase of the surface temperature of China, especial-

ly in northern China, that Siberian high and the winter monsoon have weakened in the last 53 years on different de-

gree. They have important impacts on the cold wave frequency of China through the change in temperature.

Key words cold wave, climate warming, Siberian high, winter monsoon
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Fig. 4 Time series of the frequency of the regional and country-
wide cold waves (top) and the frequency of the countrywide cold

waves (bottom) and their linear trends from 1951 to 2003
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Fig. 6 Correlation coefficient between the temperatures of the air mass at 850 hPa over Siberian high and the cold wave frequency of each

station in China in autumn (a) and winter (b). Shaded areas denote the values passing the 95% confidence level
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Fig. 9 Time series of the temperature averaged over China and the frequency of the regional and the countrywide cold waves during the peri-

od from Sep to the next May from 1951 to 2003
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Fig. 10

Linear trend coefficient of the mean temperature (a, units; ‘C/a) and the frequency of 5 m/s winds (b, units; times/a) on each

grid 2. 5°X 2. 5°during the period from Sep to the next May from 1951 to 2003
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