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Abstract  Using gridded upper-air and surface wind data extracted from the NCEP/DOE reanalysis-2 project and
the time series of severe dust storms occurred over northern China in spring from 1979 to 2002, the relationship be-
tween the severe dust storm frequency and the Asian tropospheric wind field is examined. Three major findings are
as follow. 1) The western Siberia (51—61°N, 67—97°E) is found to be a key area, where the upper-level wind
speeds are significantly and positively correlated with the spring severe dust storms of northern China, with the
strongest correlation at 600 hPa. However, the correlation of the dust storm frequency with the local wind speed is
low. 2) According to linear regression analyses between the time series of severe dust storms and anomaly wind
fields at 600 hPa and 700 hPa levels, there is an anomalous cyclone in western Mongolia when severe dust storms oc-
cur in northern China. Tt is the strong wind behind the cyclone that sweeps northern China, eventually leading to se-
vere dust storms. 3) Composite analyses of the daily anomaly percentage of wind speed in western Siberia on the ba-
sis of severe dust storm events shows that dust storm events of northern China are closely related the preceding

strong wind in western Siberia. Therefore the wind speed in western Siberia can be used as an important predictor
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for short-term forecast of the Chinese dust storm events.
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R1 1979~2002 FEFRFXERANDLRE XX REFHESENES D ERFTBNEXRY
Table 1 Correlation coefficients between the time series of severe dust storm frequency and upper-level wind speeds averaged for

the key area and the frequent occurrence area during 1979—2002

300 hPa 400 hPa 500 hPa 600 hPa 700 hPa 850 hPa ¥HLLE 10 m
10 m over the ground
KX 0.629** 0.729** 0.807** 0.841** 0.818** 0.628** 0.538*
The key area
EZ3S —0.07 —0.029 0. 045 0. 149 0. 283 0. 341 0. 236

The frequent occurrence area

* %, * PIFRAEEMER T «=99. 9% . 99% K B EHK LR

* % indicates a confidence interval greater than 99. 9%, * indicates a confidence interval greater than 99%
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Spatial distribution of positive correlation coefficients between the time series of severe dust storm frequency and spring mean wind

speeds at different layers for 1979—2002 (Only areas with positive correlation coefficients and confidence interval greater than 99% are

shown. The upper shadow indicates the key area, the lower shadow indicates the frequent occurrence area)
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Fig. 2 Time series of the spring severe dust-storm frequency in northern China and the 600 hPa wind speed averaged for key area from

1979 to 2002
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Fig. 3 Multi-year mean spring wind field at 600 hPa (a) and 700 hPa (b) (The shadow indicates the Tibetan Plateau higher than different

height level)
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"Fig. 4 Regressions of 600 hPa (a) and 700 hPa (b) wind anomalies with the number of severe dust storms during 1979—2002 springs

(The shadow indicates the Tibetan Plateau higher than different height level)
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C— &P AR HE Severe dust storm frequency
—&— XX 600 hPa RIE 600 hPa wind speed for the key arca
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Fig. 5 Multi-year mean annual cycles of severe dust storm frequency and 600 hPa wind speeds averaged for the key area and the frequent-

occurrence area
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