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Fig.1 (a) Sea level pressure and wind field at 14BLT 6 April 2002; (b) 500 hPa height (solid line),
temperature(dotted line) and wind field at 20BLT 6 April 2002
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Fig. 2 Wind erosion coefficient grades(color area) and
terrain height (isoline) within simulation domain
(five A symbols are selected representing

stations for detailed analysis)
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a. 2002-04-06-06 UTC

b. 2002-04-06-12 UTC
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Fig. 3 Distribution of simulated dust concentration (isoline) and sand-dust area from surface weather report
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Fig. 4 Daily average PM10 concentration comparison between simulation

and observation at different stations during April 6 to 7,2002
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Fig.5 Every 6-hour average dust concentration of simulation and observation

for PM10(a) and TSP(b) at Beijing Guanxiangtai station
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Fig. 7 Simulated dust vertical profiles for Zhurihe (solid line) and Beijing Guanxiangtai (dotted line)
at different developing period during dust event
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Simulation on Development and Evolution Mechanism
of a Continuous Strong Dust Weather Event

ZHANG Xiao-ling', CHENG Cong-lan', XIE Pu?, WANG Ying-chun',
XU Xiao-feng', LIU Wei-dong'

(1.Beijing Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089, China; 2.Beijing Me-
teorological Bureau, Beijing 100089, China)

Abstract: A continuous strong dust weather occurred from April 6 to 8 in 2002 in most part of China, espe-
cially in middle and east Inner Mongolia, north and north-east China. This long time dust weather event was
induced by Mongolian cyclone and surface cold front. The spatial and temporal distribution and development
of dust concentration and structure were simulated by a coupled dust model with non-hydrostatic mesoséale
model. The modeling results were validated with surface weather reports and observed dust particle concen-
tration as well as satellite remote sensing image for dust. The results showed that the coupled dust model
could depict the full processes of continuous dust weather’s formation, development, movement and weake-
ning. The model reasonably revealed the vertical structure and the spatial-temporal evolution of dust con-
centration during strong sand-dust weather. The dust development and its strength and range from the mod-
el were in good agreement with the real observations. High resolution dust model could be a good method for
mechanism study of dust weather’s occurrence, development and transport and for dust forecasting and
warning in operation.

Keywords: strong dust weather; development structure; dust concentration; numerical simulation



