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Abstract: The spatial and temporal distribution, production and deposition, and regional transport of mineral dust aerosol
over East Asiawere quantified by usingthe Goddard Chemistry Aerosol Radiation and Transport (GOCART) model.
Model results showed thatthe Takalamakan Desert, the Hexi Corridor, and the Hetao Area were the main dust source
regions in China. The dust production waslargest in spring, relatively small in summer and autumn, and reachedits
minimum value in winter. Moreover, the dust production was gradually decreased year by year. The annual mean of
regional dust emission waspredicted to be 581Tg/a. In general, the modeled dust aerosol optical depth (AOD) agreed well
with the satellite observations spatially and temporally. Specifically, the high AOD in the Takalamakan Desert was notably
influenced by the dust storm activities, in which AOD reached its peaks earlierin a year and kept longer compared with
other sources. On the annual mean of regional basis, the dry and wet depositionscould remove 77% and 22% of the total
dust production, respectively. The dry deposition was the dominate dust removal process over dust sources, while the wet
deposition was more important when dust was transportedto northeastern China and the northwestern Pacific oceans.
Furthermore, the removal process of coarse mode dust was mainly determined by gravitational dry deposition, in contrast,
the wet deposition contributedto more than 60% of the removal process of accumulate mode dust. As the most important

component, the gravitational dry deposition dominatedthe dust removal process throughout the year, especially in spring,
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while the wet deposition from convectiveprecipitationcould not be neglected in summer. Similar to dust production, the

dust deposition also showed a decreasing trend over the simulation period. There were three major dust transport routes in

East Asia, by which the dust aerosol could be transported from the dust source regions to northern, central, and southern

China. In addition, the dust divergence region due to aerosol advection term was mainly located over the dust source

regions, suggesting that the local heavy dust emission had great impacts on the dust transport and the high AOD there. On

the other hand, the dust convergence in the western Tarim Basin induced by wind divergenceconvergence term indicated

that the wind and topography were important for the high dust AOD there.
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Table 1 The modeled dust emissions, depositions, and

budget in this study and previous studies in East Asia
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Fig.6 The simulated (a) dry deposition, (b) wet deposition, (c) ratio of wet and dry depositions, and (d) column burden
of dust aerosol averaged over the period 2000~2007in East Asia from GOCART model
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Table 2 The simulated production, depositions, and budget of different dust bins from GOCART in East Asia

A3 (um) MY R(Te/a) T TU(Tela) T (Tea)  KRERIIF(Te/a)  XREBITE(Te/a)  FE5E(T)
0.1~0.18 033 0.07(21%) 0.04(12%) 0.07(21%) 0.13(39%) 0.00(0%)
0.18~0.3 2.93 0.63(22%) 0.33(11%) 0.64(22%) 1.19(41%) 0.03(1%)

0.3~0.6 8.47 1.81(21%) 0.95(11%) 1.83(22%) 3.43(40%) 0.08(1%)
0.6~1.0 24.48 5.23(21%) 2.74(11%) 5.30(22%) 9.90(40%) 0.24(1%)
1.0~1.8 118.05 17.21(15%) 39.64(34%) 19.80(17%) 36.67(31%) 2.04(2%)
1.8~3.0 132.81 10.62(8%) 83.52(63%) 13.11(10%) 23.52(18%) 1.44(1%)
3.0~6.0 143.96 3.46(2%) 130.18(90%) 4.37(3%) 7.17(5%) 0.55(0%)
6.0~10.0 150.36 0.85(1%) 148.02(98%) 0.87(1%) 1.57(1%) 0.17(0%)
0.1~10.0 581.39 39.88(7%) 405.41(70%) 45.99(8%) 83.58(14%) 4.60(1%)
AR PN RV R E A L
2.5 Xk W e b 5% 7 R TR 1 FRIASE B, DA 6 DX 3k A=k = 2

IR I DX 2 U I 1R S B A T LAY

(s 1)
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