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dust sulfate averaged over China are about 0.2 pg m> and 0.4 pg m >, respectively, which account for 24% of the total

nitrate (sum of non-dust and dust nitrate) and 10% of the total sulfate (sum of non-dust and dust sulfate), respectively. The

percentage of total nitrate accounted for by dust nitrate in western China is higher than those in other regions by more

than 80%, while the percentage of the total sulfate accounted for by dust sulfate is lower than those in the down-wind

areas. After considering the dust surface heterogeneous chemistry, the simulated changes in concentrations of sulfur
dioxide (SO,), nitric acid (HNOs), ozone (O;), non-dust sulfate, total sulfate, non-dust nitrate, total nitrate, NH;, and

ammonium averaged over China during the dust storm event are about —=7%, —15%, —2%, —8%, 3%, —2%, 14%, 21%,

and —5% by percentage, respectively.
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Table 1 Uptake coefficients for heterogeneous reactions on the dust surface
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April 2009
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April 2009: (a) Xining; (b) Lanzhou; (c) Chengdu; (d) Wuhan; (¢) Changsha; (f) Guangzhou. Blue and green lines represent the simulated concentrations (right

axis) of dust sulfate and dust nitrate in six sites during 22—29 April 2009, respectively
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Fig. 5 Comparisons of simulated concentrations of (a) sulfate, (b) nitrate, and (c) ammonium aerosols in CTRL experiment (black dots) and CHEM
experiment (red dots) with observations, respectively. Also shown are the linear fittings (solid lines and equations). r is the correlation coefficient between

simulated and measured concentrations. NMB represents the normalized mean bias
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Fig. 6 Simulated spatial distributions of concentrations (ug m ) of (a) dust nitrate and (b) dust sulfate through the heterogeneous chemistry process on the
dust surface during 22—29 April 2009
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Fig. 7 Simulated spatial distributions of percentages of the (a) total nitrate and (b) total sulfate concentrations accounted for by dust nitrate and sulfate

concentrations respectively during 22—29 April 2009
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Table 3 Averaged concentrations of different pollutants during the dust storm for different cities in CTRL and CHEM
simulations, respectively
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Fig. 8 Simulated spatial distributions of percentage changes in (a) SO, and (b) HNO; concentrations in China between CHEM and CTRL experiments during
22-29 April 2009
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Fig. 9 Simulated spatial distributions of percentage changes in (a) non-dust sulfate (SO4) and (b) total sulfate (TSO4) concentrations in China between CHEM
and CTRL experiments during 22—29 April 2009
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Fig. 10 Simulated spatial distributions of percentage changes in (a) non-dust nitrate (NIT) and (b) total nitrate (TNIT) concentrations in China between

CHEM and CTRL experiments during 22—29 April 2009
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Fig. 11 Simulated spatial distributions of percentage changes in (a) ammonia (NH3) and (b) ammonium (NH,4) concentrations in China between CHEM and

CTRL experiments during 22—29 April 2009
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