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Abstract

This paper uses ERA-I reanalysis data to drive a new generation of atmospheric forecasting model,
Weather Research and Forecasting Model with Chemistry V3.9 (WRF-Chem V3.9). In a severe haze
process in Chengdu on January 22~25, 2017, numerical simulation studies were carried out. After
using the observation data to test the performance of the model, the effects of different anthropo-
genic emission sources such as global emission sources and Tsinghua University emission sources
on the simulation results were compared, and the effects of atmospheric chemical processes on
the haze process were discussed. The paper draws the following conclusions: the simulation re-
sults of two different emission sources for the simulation of PMz.5, PM;,, CO, SO; and other atmos-
pheric pollutants need to be further improved, in which the simulation effect of Tsinghua Univer-
sity source is used in the simulation trend and magnitude, it is superior to the global emission
source; the 2 m temperature simulation value of the sensitivity test output of two different emis-
sion sources has a good correlation with the measured value, and the simulation error is within
3°C - 6°C. Compared with the simulated value of the control test, the simulation value of the sensi-
tivity test is low, which reflects the cooling effect of the chemical process. The simulation with
chemical process has the tendency of 2 m temperature, boundary layer height, 10 m wind speed,
sensible heat flux and latent heat flux, indicating atmospheric chemical process. The wind speed is
reduced, the convection is weakened, the sensible heat flux and the latent heat flux are reduced,
and the boundary layer height is lowered, so that the pollutant concentration is further increased,
reflecting the positive feedback relationship between the atmospheric chemical process and the
pollutant concentration. Compared with the results of global sources, the sensitivity test results of
Tsinghua University sources are more obvious.
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Figure 1. WRF-Chem simulation area grid nesting schematic
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Figure 2. 2 m temperature comparison chart of observation, control test and sensitivity
test output of two different emission sources
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Figure 3. The monitoring values of PM, 5 of each monitoring station are compared with the measured values. Figures (a), (b),
(c), (d), (e), and (f) respectively represent the monitoring stations Jinquan Lianghe, Shilidian, Sanwa Kiln, Shahepu, Liangjia
Lane, Junping Street
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Figure 4. The monitoring values of PM,, of each monitoring station are compared with the measured values. Figures (a), (b),
(c), (d), (e), and (f) respectively represent the monitoring stations Jinquan Lianghe, Shilidian, Sanwa Kiln, Shahepu, Liangjia
Lane, Junping Street
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Figure 5. Comparison of simulated and measured values of CO mass concentration in each monitoring
station. (a), (b), (c), (d), (e), and (f) respectively indicate the monitoring stations Jinquan Lianghe, Shili-
dian, Sanwa Kiln, Shahepu, Liangjiaxiang, Junping Street
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Figure 6. Comparison of simulated and measured values of SO, mass concentration in each monitoring
station. (a), (b), (c), (d), (e), and (f) respectively indicate the monitoring stations Jinquan Lianghe, Shili-
dian, Sanwa Kiln, Shahepu, Liangjiaxiang, Junping Street
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Figure 7. 2 m temperature difference (unit: °C) from the sensitivity test and control test output of (a)
global source and (b) Tsinghua University source
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using (a) global source and (b) Tsinghua University source
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Figure 9. Difference of 10 m wind speed (unit: m/s) output by (a) global source and (b) Tsinghua
University source sensitivity test and control test output

B 9. A ()£ EKiEM(b)FLEAFFEMEZMIRNE SIEFIM IR/ LA 10 m KREE(EBA:
m/s)

=
"

30N 30N I < (b)

105E ‘ 105E
- | EEEE—
=20 -16-12 -8 —4 0 4 8 12 16 20

Figure 10. Difference in sensible heat flux (unit: W/m?) from the sensitivity test and control test out-
put of (a) global source and (b) Tsinghua University source
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trol test using (a) global source and (b) Tsinghua University source
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