Fs51E FSH 2 W et § Vol.51, No.5, 528-539
202259 A GEOCHIMICA Sep., 2022

7 vk BLEY b 2 By WRFEF-Chem Z{{E 5231
AREEE D R R B
ol Baal BEHEY, FHs

(1. PEBEBE T M bERL AT T, B AL ER L R S R /T ARG BB R IR 5 AR S S
F/EW RS XI5 et B SIS LR E, TR T 510640; 2. tilike: KRB, &K
JUH 510275 3. T EBREBER:, LR 100049)

5 ZF: IHIFEAHTHEVOSEBERIRY T, FIH WRF-Chem #:551#5 A& GOCART . AFWA
HI Shao04 3 FARRHL VB H4b Iy % 2017 4E 5 H 3-5 HAI 2018 4F 3 H 2629 H & AE7EF EVEILHLIX ) 2
ST YD FR AT BB A, 125G 22 Fh b 1 A1 T SO0 GRE X S 400 45 SR AT VA o S5 R0 s 3 Fb
B EHAEREDBERE K, Hh GOCART FEAE 0~6 um BiitpyE P E 5 K . Shao04 FFE /I,
M HBTE PM o W BT, 3 Bl 24 Re R B i1 2 YR =4 RIS T PML Wk B2 1 2B fLRRAIE, Shao04 J5 S B4 1Y
PM o #¢ & AL AR e e e s SR IROG2# 2 (AOD)3E A, i#id5 AERONET, MODIS il CALIPSO FJM
MBERIZE A AL, KBS R X AOD fA7E RGN, GOCART J5 % 5 Z5 R fil, Hh Shao04 J7
%, BN AFWA R, 8% EINN, GOCART # 77 S AH N 858 T 3% [ 76 Jb b X (10 v 2 A6 481

X8R Ybh; WRF-Chem; &5k %

th[E 422 X823; X831 XEkFRERD: A X EHE: 0379-1726(2022)05-0528-12

DOI: 10.19700/j.0379-1726.2022.05.003

Simulating two typical dust storms with the WRF-Chem model:
Sensitivity of different dust emission schemes

YIN Xin'"?, TAN Chenghao®, JTA Shiguo®", TANG Mingjin'

(1. State Key Laboratory of Organic Geochemistry | Guangdong Key Laboratory of Environmental Protection and
Resources Utilization | Guangdong-Hong Kong-Macao Joint Laboratory for Environment Pollution and Control,
Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China;
2. School of Atmospheric Sciences, Sun Yat-Sen University, Guangzhou 510275, Guangdong, China; 3. University
of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Dust emission events can cause large fluctuations in particulate matter concentrations and need to be
considered to predict atmospheric events accurately. This study evaluated the impact of dust emission schemes on
the performance of the WRF-Chem model by comparing the data collected from two severe dust events recorded
during 3-5 May 2017 and 26-29 March 2018 over northwest China against three different simulation schemes;
specifically, the WRF-Chem model coupled with the GOCART, AFWA and, Shao04 schemes. Results show that
there is a significant difference between the simulated results of different dust emission schemes for both events:
The GOCART scheme always presented the highest dust emission in the 0—6 pum size range while the Shao04
scheme had the lowest. While the trend of surface PM,, concentration in typical cities was accurately predicted by
all the dust emission schemes, the Shao04 scheme provided the best performance. Generally, the 3 dust emission
schemes underestimated the aerosol optical depth (AOD) when compared with AERONET, MODIS and CALIPSO
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data. The GOCART scheme performed best, followed by Shao04 and AFWA schemes in AOD simulations. Overall,
the GOCART scheme is the best choice for dust simulation in northwest China.

Key words: dust storm; WRF-Chem; dust emission parameterization scheme
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