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Abstract: The characteristics of atmospheric circulation when dust storms occurred was discussed by analyzing the data
of prevailing wind direction observed at the 25 surface stations for about 40 years and the Taklimakan Desert’s shapes of
dune which could show the prevailing wind direction in the Tarim basin during dust storm period. The mechanism to form
dust storm and precipitation was almost same according to the principle of synoptic meteorology, namely, the dust storm
and precipitation could occur simultaneously in theory. But, in inter-annual and longer time scale, there was a significant
negative feedback mechanism between the number of dust storm days and precipitation. It was reverse compared with the
positive feedback mechanism from the principle of synoptic meteorology. The theory that precipitation suppresses dust
storm occurring might explain these facts that the negative relationship between the number of dust storm days and
precipitation in inter-annual and long time scale, but could not explain the observed fact that the relationship was positive
in monthly scale. By analyzing the cloud coverage, dust condensation nucleus and cloud drop effective radius from the
Aqua satellite data, a mass of dust aerosol as condensation nuclei effectively caused the reduction of cloud drop effective
radius to fail to reach the threshold and thus suppressed the precipitation. The theory may be a good explanation of the
above-mentioned logic contradiction and provides a new view of the mechanism of feedback between precipitation and
dust aerosol. ‘
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