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Abstract  To better understand the features of distribution and variation of the atmospheric mixed layer
depth( hereafter ML) and the impact of the deep ML on the sand-dust climate over Northwest China( NWC), in
this paper, the maximum ML thickness, inversion layer characteristics, vertical wind field and the impact of their
on the NWC sand-dust climate formation have been calculated and analyzed, utilizing the daily observed sounding
data at 08h and 20h, precipitations and maximum temperatures in Mingin from May to June in 2006-2008. The
main conclusions are that atmospheric boundary characteristics have obvious day-night change: the ML depths are
deeper, inversion layers are stronger and more in daytime ; the maximum ML thickness of sand-dust is about
2600m, between no precipitation and record precipitation; the flying dust mainly has resulted from cold front,
but sandstorm mainly has resulted from strong wind disturbance in lower atmosphere and cold front above 500m
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in upper atmosphere; before day of sandstorm, the wind are obvious disturbance near surface, when occurring
sandstorm, there are obvious spiral-convergent vertical air flows below 500hPa, which are stronger in daytime; but
when occurring floating dust, there are sink air flows below 500hPa, whose wind speeds are relatively weak. The
strong sandstorms of minimum visibilities less than 100m have relatively weak wind speeds, and more stable
stratifications in daytime.
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Figl. Schematic diagram for the T-Log P diagram calculating ML thickness
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Fig2. variations of ML thickness(m) among different weather days inMingin
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Fig3.Comparison of ML thicknesses(m) between sandstorm and clear daysin Mingin
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Fig4.Comparison of ML thicknesses(m) among days of in advance, occurring and after sandstormin Mingin
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Fig5.Structure of 10 layers’ vertical wind fields among days of in advance, occurring and after sandstorm in Mingin
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Table2 Meaninversion layer characteristics of frequencies, thicknesses and strengths  at 08h (20h) from
May to June of 2006 2008 inMingin
) m m m ( /km)
3 0 174 149 33.7
18 (2) 0 (0) 204(95) 204(95) 25.6(17.9)
2 108 255 147 34.8
15(1) 550(1969) 739(2199) 189(230) 18.6(7.3)
4(0) 455(1849) 574(2167) 119(319) 28.5(9.2)
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Fig6.Sand-dust mean inversion layer characteristics of heights, thicknesses and strengths at 08h (20h) from May to June of
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