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Abstract Based on data from the dust storm monitoring station over Hunshandake Desert Area, Inner Mongolia, the maximum

values of micrometeorological variables, turbulent fluxes and dust concentration in the surface layer are compared for eight dust

events in the spring of 2004, and the characteristics of mi teorology and radiation comp in the strongest dust storm event
in March 27-28 are analyzed. The results show that temperature differences in the surface layer, net radiation and sensible heat
fluxes all decrease during daytime, and the strength of temperature inversion weakens at night. When dust events occur,
momentum fluxes increase. It is found that both mechanical turbulence and thermodynamic turbulence play important roles in local
dust rising and vertical dust transport over source regions. During the passage of the strongest dust storm event in March 27-28,
dust concentration, wind speed and vertical shear of wind velocity increase rapidly, together with changes of wind direction. At the
strengthening stage of the dust storm, temperature falls by about 7°C , and there is a peak value of specific humidity. Both the net
radiation and sensible heat fluxes become negative. When dust concentration reaches its maximum, the net radiation rises to zero,
which reflects the heating effect of dust aerosol during nighttime.
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Table 1 Statistics of meteorological variables in dust events in spring of 2004 over the Hunshandake desert area

B0 xR ﬁliﬁf_’f)’ﬁ I T TR
3H9—10H YR 380 WNW 16.4 18 15.5
3A15~16 0 By 200 w 13.8 20 10.0
3A2—28H BYLR > 1000 w 14.2 17 15.9
3429300 YR 350 WNW 13.1 15 2.4
3A 3318 1/ 180 w 12.7 1 -5.6
4A15—16 YLg 420 NW 11.6 15 14.7
4H25—2H Wi 600 SES 9.0 35 12.7
4428298 nv 220 NEN 10.0 20 28.5
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Fig.1 Time series of dust concentration
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Table 2 Temperature differences hetween 2 m and 4 m high

in dust events in the spring of 2004 over the
Hunshandake desert area

1} f&] AT (F1XK) /T AT, (&) /T
3Ji9—10H 0.24 -0.30
3H15—16H 0.17 -0.09
327—8H 0.40 -0.40
34 29—30H 0.61 -0.76
3A3—31H 0.60 -1.50
4 15—16 H 0.65 -0.23
48 25—2 1 0.34 -0.10
4f128—29 11 0.36 -0.15
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Table 3 Comparison of net radiation and turbulent fluxes in dust
events in the spring of 2004 over the Hunshandake

desert area
e A RAGE B/ B i B/
(W-m~?) (Wem~?) (N'm~?)
3A9—108 309 112 1.2
3A15—16 H 162 97 0.8
34 27—28H 330 240 0.9
3A429—30H 403 347 0.8
3A430—31H 410 400 0.8
43 15—16 8 440 350 0.6
47 25—2%H 360 144 0.4
41 28—29 H 244 127 0.3
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Fig.4 Temporal variations of energy fluxes during the
passage of the strongest dust storm on March 27
2004 over the Hunshandake desert area
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