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Dwst Storms Trend in the Capital Circle of China over the Past 50 Years and Its

Correlation with Temperature , Precipitation and Wind
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(1. Institute of Geographical Sciences and Natural Resources Research, CAS, Beijing 100101 , China; 2. College of Resources Sci-
ence and Technology , Beijing Normal University , Beijing 100875, China)

Abstract : The trends of number of dust storm days of the selected 11 meteorological stations from their established year to 2000 as well
as their correlations with te mperature , precipitation and wind are revealed. The number of dust storm days of the Capital Circle of
China is distinctly variable in space and time . The numbers of dust storm days of the western area are far more than those of the east-
ern area. The interannual variability of number of dust storm days is re markable . The number of dust storm days of the following 7
stations , Erlianhaote , Abaga, Xilinhaote , Fengning , Zhangjiakou , Huailai and Beijing , declined along the past decades , but those of
the other four stations had no significant upward or downward trends. There is a marked seasonality of the number of dust storm
days , and the maximum was in April. The correlation between number of dust storm days and number of days of mean wind velocity
>5 m/s, which is critical wind velocity to entrain sand into the air, was strongest among the three climatic factor. There were sig-
nificant positive correlations bet ween the number of dust storm days and number of days of mean wind velocity >5 m/s in 6 stations .
The second strongest climatic factor correlated with the number of dust storm days is te mperature . There are significant negative cor-
relations bet ween the number of dust storm days and mean annual te mperature , mean winter te mperature , mean spring te mperature
in 3 or 4 stations . The correlation bet ween the number of dust storm days and precipitation is weakest. Only one station, Zhurihe ,
showes significant negative correlation bet ween the number of dust storm days and spring rainfall . There are 4 stations whose number
of dust storm days don’ t significantly correlate with the climate . In the end, the spatial- te mporal variability of dust storms and its re-
lation with climate in the Capital Circle of China were discussed thoroughly .
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Table 1  Information of the 11 basic and benchmark meteorological stations in the Capital Circle in China
/(%) /(%) /'m
53068 111.97 43.65 964. 7 1955-10 ~2000-12
53083 114.15 44.62 1181.6 1957-12 ~2000-12
53192 114.95 44.02 1126.1 1952-06 ~2000-12 1992
53195 113.63 43.87 1036.7 195512 ~2000-12
53276 112.9 42. 4 1150.8 1952-05 ~2000-12 1987
54102 116.07 43.95 989.5 1952-06 ~2000-12
54208 116.47 42.18 1245.4 1952-06 ~2000-12 1991
54308 116.63 41.22 661.2 1956-01 ~2000-12 1993
54401 114.388 40.78 724.2 1956-01 ~2000-12
54405 115.5 40. 4 536.8 1954-01 ~2000-12
54511 116.47 39.8 31.3 1951-01 ~2000-12
Spear- 7 Spearman ,
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Fig.4 Mean month numbers of dust storm days of the 11
basic and benchmark meteorological stations of the

Capital Circle of China
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Table 2 Spearman correlation between the number of dust storm days and te mperature , precipitation and wind in 11
meteorological stations of the Capital Circle of China

/ C / C / C / mm / mm / mm /d
0.233 - 0.095 - 0.205 - 0.060 - 0.116 - 0.208 0.564%
0.018 0.125 - 0.047 - 0.028 - 0.126 -0.186 0.066
0.033 0.142 - 0.044 - 0.004 - 0.304 0.061 0.504%
0.034 0.201 0.077 0.094 - 0.155 0.020 0.288
0.027 0.191 - 0.091 - 0.135 - 0.137 - 0.422% - 0.020
0. 458 - 0.4439 - 0.207 - 0.103 - 0.191 0.128 0.545%
0.002 0.213 - 0.188 - 0.213 - 0.181 0.194 0.307
0.165 - 0.112 - 0.168 - 0.226 0.086 - 0.054 0.142
0. 469 -0.279 - 0.445% - 0.005 0.127 - 0.151 0.373"
0.509? - 0.4139 - 0.407? - 0.017 - 0.106 - 0.201 0.606%
0.357" - 0.453? - 0.360" -0.138 - 0.164 - 0.033 0.492%

1) (p<0.05) 2) (p<0.01)
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Fig.5 Mean annual numbers of days of wind velocity >5m/s of the 11 basic and benchmark meteorological stations of the Capital Circle of China
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