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Some advances in dust storm research over China-Mongolia areas
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Abstract To give a up-to-data review of the present status of dust storm hereafter DS research over China-
Mongolia Areas CMA  first the three stages of China DS research in the last 20 years are reviewed. Then
the main advances in dust aerosol observations DS climatology circulation patterns of DS outbreak and dust
transport DS activity changes in the past five decades and their causes as well as some problems remain to be
solved are presented. It is pointed out that the DS in CMA originates mainly from both the Northwest China and
South- and Northwest-Mongolia. With the intensifying of the dust weathers the dust thickness total suspended
particulates TSP of dust at the surface will increase in geometric series at the rate of 3 times. There exist

seven high DS frequence regions in CMA which are the Gansu Corridor Tarim Basin Mid-and West-Inner
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Mongolia Hunshandake sand region in China and Dalanzadgad and Zamin Uud in Mongolia. Most of DS events
occur between 13 00 to 20 00 Beijing time in spring. There are briefly two kinds of DS outbreak circulation
patterns in CMA i.e. the low pressure plus cold front and the low cold front plus meso-scale system. The
former makes up the most of them the latter a few percent only but the latter is one of the most important
disaster weathers to forecast. The dust transporting toward downwind mainly depends on the circulation on lower-
levels. In the past five decades the DS activities in CMA change in a wavy way first gradually increase from
the 1950s to the 1970s get its peak frequency in the 1970s then gradually decrease from the 1980s to the
1990s again then increase suddenly in 2000 and 2001 and still decrease suddenly from 2003 to 2005. The main
factors which cause the DS interdecadal changes may be related closely to the interdecadal changes of East Asia
atmospheric circulation not the desertification condition. Finally three aspects which need to be further studied
are suggested.
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Table 1 Surface dust concentration and dust aerosol optical depth under different dust weathers
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Fig.1 Strong and very strong duststorm total frequences time over North China 1952 ~ 2001
A B C D and E are Mingin Hotan Yikewusu Guaizihu and Zhurihe stations respectively.
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Fig.2 Yearly mean day numbers of duststorms over China-Mongolia areas 1964 ~ 2000
The data are after Li D L et al. ** in the China part after Mandakh and Khaulenbek *'
in the Mongolia part. A ~ H are the stations at Minqin Oil well No.1 in the center of the Tarim basin Yikewusu
Guaizihu  Zhurihe Naomaohu in China and Dalanzadgad and Zamin Uud in Mongolia respectively.
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Fig.3 Schematic diagram showing the severe convection duststorm type with dry

squall lines and a cold front in Jinchang Gansu on 5 May

1993

a Background on a synoptic scale of the storm 700hPa North Xinjiang trough DT surface cold front FF in the Gansu Corridor and the squall line in the

front of it

scale respectively

b The sketch of satellite image of the storm F;F; SS and F,F, are the cold front cloud belts

¢ d The squall line in the shape of arc is a combination body of several thunderstorm cells

squall line and the cloud cluster on meso-

each arc section corresponds to a

thunderstorm cell. The vertical profiles of 0, and u show the dynamic and thermal unstable air column at the Mingin station in that morning.
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