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A Numerical Simulation on Severe Dust Storm Events
in North China and Their Dust Sources

Sun Jianhua? , Zhao Linna?, and Zhao Sixiong"
1) (Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
2) (National Meteorological Center, China Meteorological Administration, Beijing 100081)

Abstract The dust-storm events in the spring of 2000~2002 are analyzed firstly. It is found that the
intensity of dust storms has obvious diurnal variation with most severe dust storm occurring in the after-
noon and weakness at dawn. Afterwards, an integrated dust storm numerical modeling system is em-
ployed to simulate the dust storm events of 6~10 April 2001 and 19~22 March 2002, respectively. This
system is capable for predicting the dust emission rate from surface and dust concentration in the atmos-
phere of individual dust storm event. It is noticed that the dust emission and dust concentration in the air
of two dust-storm events have been simulated successfully. Simulated dust concentration agrees very well
with observational surface weather phenomena and satellite images. Based on successful numerical simu-
lations, the hourly simulation results are used to analyze the dust sources of these events. The dust
sources of two events are the southern part of Mongolia, the middle and western parts of Inner Mongoli-
an autonomous region, northern part of Gansu, Qinghai, Hebei, and Shanxi provinces. It is found that
the size of the dominant dust particles were 2~11, 11~22 ym. However, the dominant dust particles
over western part of Inner Mongolian autonomous region and Mongolia are 2~11 pm, and 2~11 and 11
~22 pm over North China. Dust particles of 2~11 pm has 90% contribution of total dust emission.

Key words: dust storm; wind erosion; dust emission; Mongolian cyclone



