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Abstract The implement of "one belt and one road" program has made the starting station of the Silk Road Xi'an

become the focus of the world. The air quality in Xi'an also attracts attention from the government and the public. Taking
a strong dust period in northern China in May 2017 as a case, we firstly used the aerosol and atmospheric chemistry
model developed by the Institute of Atmospheric Physics (IAP-AACM) to simulate the spatial and temporal distribution
of fine particulate matter (PM,;) in the Central Shaanxi area. Combined with hourly surface PM, ; observation data, we
explored the relationship between dust aerosol and the PM, ; simulation. Results show that adding the dust component to
anthropogenic PM,; significantly improves simulation accuracy, through which the correlation can be elevated by 0.4-
0.6, and the sudden increase of PM, during the strong dust period can be well reproduced. During strong dust and

general periods, the contribution of dust aerosol to PM,; ranges from 60%-80% and 10%-30%, respectively. High-

resolution simulations improve the model’s ability to capture the spatiotemporal changes of the pollutants.
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Fig. 1 (a) Location of Guanzhong area and the data observation sites; (b) terrain height of D03 (domain 3) in the model setting, the dust source areas

and transportation paths are also shown
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Table 1 Emission inventory used in IAP-AACM model
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the Hemispheric Transport of Air Pollution version2 (Janssens-Maenhout HTAP-v2 2010 N8 0.1°x0.1°
etal., 2015)
the Global Fire Emissions Database version4 (Randersonet al., 2015) GFED-v4 2010 EWITRE  0.25°%0.25°
The Model of Emissions of Gases and Aerosols from Nature-Monitoring ~MEGAN-MACC 2010 LEWIR 0.5°%0.5°
Atmospheric Composition and Climate (Sindelarova et al., 2014)
the Regional Emission inventory in Asia (Yan et al., 2005) REAS 2001 +3 (NO)) 0.5°x0.5°
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Table 2 List of data observation sites for meteorological

factors and PM, concentration
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ABREF JRBH 108.75 34.45 479

Iak=} 108.62 34.12 415

PN 112.55 37.78 780
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R 117.17 39.10 5

R 117.92 40.97 423
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@ Granier C, Lamarque J F, Mieville A, et al. 2005. POET: A database of surface emissions of ozone precursors, Tech. Report, available at: http://

www.aero.jussieu.fr/projet/ ACCENT/POET.php , 2005.
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Table 3 Statistical summary of the observed and simulated meteorological factors

ik AR FE AL

i MB/°C  NMB  RMSE/C R MB/% NMB RMSE/% R MB/m s~! NMB RMSE/m ™ R
JRBH 0.53 0.03 2.45 0.92 -11.62 -0.20 18.27 0.76 1.01 0.46 1.81 0.34
k=" 0.37 0.02 2.39 0.92 -7.88 -0.14 15.95 0.76 0.56 0.27 1.49 0.47
KIE 094 -0.04 2.50 0.94 -831 -0.22 14.04 0.84 0.89 0.36 2.09 0.42
I -0.96 -0.04 233 0.95 -7.86  -0.17 13.22 0.86 1.48 0.65 2.05 0.56
RE -1.20 -0.05 233 0.96 -6.57 -0.15 12.47 0.88 0.67 0.18 1.62 0.73
A -142 -0.07 2.60 0.95 -4.08  -0.10 13.69 0.81 1.28 0.52 2.04 0.72

W MB: W75 NMB: frdfEfbfiZ; RMSE: X7iRiRZ; R: AHCHE
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Table 4 Statistical summary of station simulations of PM, concentration (with dust) in D03 (domain 3)
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Table 5 Statistical summary of station simulations of PM, concentration (without dust) in D03
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