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Abstract ; A(curale meteorological fields and applicable air quality models are important ways to optimize air pollution simulations. To improve the accuracy of winter air
pollution models in the Sichuan basin, we conducted a meteorological field simulation using 25 sets of parameterized scheme combinations in the Weather Research and
Forecasting (WRF) Model. Based on the optimal parameters, the air pollution levels were simulated using AERMOD and CALPUFF models in a local large steel plant, and
the data were verified by comparing the data from four National Ambient Air Monitoring Stations ( NAAMS). The results indicated that the WRF model parameters had
substantial effects on the simulation of the ground wind field, high-altitude wind field, and ground humidity field. In contrast, the parameters had no significant effect on the
simulation of the ground temperature field, high-altitude temperature field, and high-altitude humidity field. The combination of the SLAB land surface process scheme and
Dudhia shortwave radiation scheme with four boundary layer schemes, namely YSU, ACM2, Boulac, and MRF, could well-simulate the trends of winter surface wind,
temperature, and humidity fields in Sichuan basin. The simulation results were analyzed by combining the statistical parameters of high-altitude wind, temperature, and
humidity. The group 1 parameter scheme was applicable to simulate the meteorological field of Dazhou. Group 13 and Group 17 parameters were applicable to simulate the
meteorological fields in Chengdu during the day and night, respectively. The correlation between CALPUFF simulation and monitoring value was better than that for AERMOD.
CALPUFF was more accurate than AKRMOD when referring to the monitoring data from NAAMS No. 3. In addition, the simulation quality of CALPUFF was slightly better than
that of AERMOD with reference to data from NAAMS No. 2. Using air pollutant monitoring data from NAAMS as a reference, the simulated results of CALPUFF on NO_ and
PM,, were improved compared to AERMOD at all four stations. Data from the Q-Q diagram indicated that the simulated results of CALPUFF on SO, , NO_, and PM,, were

closer to the monitored values compared to those of AKRMOD.
Key words: WRF model; parameterization schemes; CALPUFF model; AKERMOD model; steel plant
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Table 2 Analysis of simulation results for surface meteorological elements in Chengdu
pon 2 m it/ C 10 m X/ m-s ™! 2 m AR %
R MB RMSE R MB RMSE R MB RMSE
1 0.92 ~0.79 1. 64 0.60 0.41 0.73 0.72 ~9.09 15.41
2 0.92 0.10 1.48 0.58 0.49 0.81 0.73 ~12.31 17.26
3 0.92 0.01 1.47 0.58 0.48 0.80 0.73 ~12.00 17. 04
4 0.93 -0.71 1.57 0.66 0.47 0.76 0.82 -1.70 10. 14
5 0.93 ~0.99 1.71 0.64 0.42 0.71 0.79 ~5.80 12. 46
6 0.90 -0.19 1.62 0.43 1.05 1.27 0.65 -9.86 16. 87
7 0.91 0.63 1.69 0.44 112 1.34 0.68 -12.56 18.15
8 0.91 0.55 1.66 0.43 1.11 1.33 0.67 -12.31 18.01
9 0.87 -0.26 1.93 0.51 0.98 1.19 0. 64 1.34 13. 44
10 0.87 -0.49 1.97 0.48 0.88 1.10 0.62 1.48 13.85
11 0.92 -0.70 1.60 0.58 0.42 0.74 0.73 -10.58 16. 22
12 0.92 0.22 1.50 0.55 0.51 0.82 0.74 ~13.99 18.43
13 0.92 0. 14 1.48 0.55 0.51 0.82 0.74 ~13.71 18. 24
14 0.93 -0.65 1.53 0.65 0.47 0.75 0.83 -3, 11 10.21
15 0.93 -0.92 1.66 0.63 0.43 0.71 0.80 -7.20 1305
16 0.92 ~0.47 1.52 0.58 0.37 0.71 ~0.71 -10. 66 '}9. 43
17 0.92 0.47 1.56 0.54 0. 44 0.78 0.72 ~13.89 %1852
18 0.92 0.38 1.53 T 0.54 0.44 0.78 = 0.72 -13.63 4 18.33
19 0.93 -0.43 1.46 0. 64 0.43 0,72 0182 -3.23 40,61
20 0.93 -0.69 1L58 . 0.62 0.39 0.69 0.79 -7.50 | {.3'"13. 39
21 0.92 0.6l .59 % 0.60 0.31 0. 68 074 —10.88 16:194"
22 0.91" 0.26 154 | 088 4 0.40 [ 0:76 0.74 | -1a2 g
P} 0792 0.18 1581 /10,58 0.39 0.76 0.744° -13.83 18230 _
24 “ 0493 ~0.56 154 7 0,65 0.38 071 0.83 411 1064 s
25 0,93/ -0.84 1,66 | 0.65" 0.32 /0,65 0,80 -7.55 .a 13.22
- ' - P . v
: = [ %3 a‘i‘ﬂﬂﬂﬂﬁ’%%i%#ﬁw%%ﬁ*ﬁ 4 '
“ 4 .-“u ~.Table 3 Analysis of simulation resul!s-'for surface meleorological elements in Dazhou
6;2];[ . o 2 mEE/C v ¥ " __ m__.ﬂ'l'é m K #/m-s ™! 2 m FHXHRE/ %
; Rl MB RMSE R MB RMSE R MB RMSE
18 0.91 -0.44 1.48 0.77 0.25 0.72 0.78 -5.26 10. 65
2 0.91 0.27 1.47 0.75 0.42 0.83 0.80 -7.77 11.88
3 0.91 0.20 1.45 0.75 0.40 0.82 0.80 -7.50 11.74
4 0.93 -0.42 1.37 0.78 0.35 0.76 0.83 -2.29 8. 60
5 0.93 -0.53 1.36 0.78 0.31 0.71 0.83 -3.45 9.07
6 0.90 -0.11 1.48 0.73 0.88 1.15 0.69 -5.93 12.26
7 0.90 0.48 1.59 0.73 1.03 1.27 0.72 -7.75 12.88
8 0.90 0.42 1.57 0.72 1.01 1.26 0.72 -7.57 12. 80
9 0.91 -0.05 1.38 0.74 0.88 1.15 0.73 -1.02 10. 24
10 0.90 -0.33 1. 44 0.74 0.79 1.06 0.68 1.40 11.00
11 0.91 -0.43 1.46 0.78 0.26 0.72 0.79 -6.14 11.05
12 0.92 0.31 1.45 0.75 0. 44 0.83 0.80 -8.87 12. 60
13 0.92 0.24 1.43 0.75 0.42 0.81 0.80 -8.6l 12.41
14 0.93 -0.42 1.35 0.79 0.34 0.75 0. 84 -3.03 8.89
15 0.93 -0.53 1.35 0.78 0.30 0.69 0. 84 -4.35 9.50
16 0.91 -0.12 1.47 0.74 0.25 0.66 0.78 -6.86 11.53
17 0.91 0.55 1.62 0.70 0.46 0.82 0.79 -9.17 12.95
18 0.91 0.47 1.59 0.71 0. 44 0.80 0.79 -8.90 12.75
19 0.92 -0.15 1.41 0.76 0.36 0.71 0.83 -3.52 9.30
20 0.92 -0.28 1.42 0.75 0.35 0.68 0.82 -4.69 10.01
21 0.91 -0.34 1. 44 0.78 0.22 0.69 0.79 -6.72 11.37
22 0.92 0.37 1.46 0.75 0.40 0.80 0.80 -9.37 12.96
23 0.92 0.30 1.43 0.75 0.38 0.79 0.80 —9.11 12.76
24 0.93 -0.36 1.35 0.79 0.31 0.72 0. 84 -3.98 9.24
25 0.93 -0.47 1.33 0.78 0.26 0.65 0. 84 -4.76 9.75
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Table 4  Analysis of simulation results for surface meteorological elements in Yibin

o 2 mifE/C 10 m RH/m-s ™! 2 m HXHRIE %
R MB RMSE R MB RMSE R MB RMSE

1 0.91 ~0.06 1.31 0.57 0.26 0.60 0.80 ~4.80 9.78

2 0.89 0.82 1.64 0.47 0.40 0.72 0.80 -8.15 11.87

3 0.89 0.73 1.59 0.49 0.39 0.71 0.79 -7.79 11.65

4 0.91 0.58 1.39 0.59 0.44 0.73 0.83 ~4.00 8. 88

5 0.91 0.47 1.39 0.54 0.18 0.52 0.84 -6.08 10.03

6 0.89 0.21 1.41 0.48 0.70 0.91 0.78 -4.45 9.94

7 0.89 1.04 1.78 0.40 0.88 1.09 0.78 -7.35 11.47

8 0.89 0.94 1.73 0.41 0.86 1.07 0.78 -7.05 11.29

9 0.89 0.46 1.50 0.56 0.78 0.98 0.75 1.77 9.51

10 0.88 0.22 147 0.55 0.57 0.79 0.77 2.37 9.38

1 0.91 -0.08 1.30 0.56 0.22 0.57 0.80 5.4 10. 16

12 0.89 0.83 1.64 0.45 0.37 0.70 0.79 -9.20 12.73

13 0.89 0.73 1.59 0.46 0.35 0.69 0.79 -8.82 12. 48

14 0.92 0.52 1.34 0.58 0.38 0.67 0.83 ~4.54 9.26

15 0.91 0.40 1.35 0.54 0.15 0.51 0.84 ~6.77 10.55

16 0.90 ~0.03 1.35 0.56 0.11 0.51 0.79 -5. 3210, 28

17 0.89 0.92 1.71 0.48 0.22 0.59 L 0.79 -8.73 =235

18 0.89 0.82 1.65 ~0.50 0.20 0.57 st | 0.79 -8.36  J12.12

19 0.91 0.64 1.45 L0058 0.28 0.61 0l82 —455 /935
20 0.90 0.52 .45 052 0. 05 0.48 0.83 ~6.77( g6 |
21 0.90 0.04 .34 [ Los6 0.22 0.5 " T0.79 ~6.56 | | L2
2 0.89" 0.91 | “od6 s 035 J0.70 ¥ o.78 -10.12 7 13454
23 0% | o082 16| /L 64 0.33 0.69 & 0784  -9.75 13.800

Foal Aobf 4 0.64 144l ¢ 06 0.40 0/71 0.53 ~6.08 - _ibct4

25 #0.90 [/ 0.5 1l 7 olse 0.15 0.53 | . 0,83 -7.69 . 11.33
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R K AR T A 2 A S
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Fig. 3 Statistical parameters of meteorological elements between the measured altitude
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Fig. 4 Statistical parameters of meteorological elements between the measured altitude

and the boundary layer model altitude simulated by Group 13 and Group 17
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Fig. 5" Statistical parameters of meteorological elements between the measured altitude and the boundary layer model altitude simulated by Group 1
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Fig. 6 Comparison of WRF Group 1 scenario and observed wind roses at weather station No. 1
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Fig. 7 Comparison of WRF Group 1 scenario and observed wind roses at weather station No. 2
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Fig. 8 Comparison of WRF Group 1 scenario and observed wind roses at weather station No. 3
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Fig. 9 Comparison of AERMET simulation and observed wind roses at weather station No. 1
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Table 5  Correlation coefficient tests for the simulated effects

of hourly values of the CALPUFF and AERMOD models

3 1 4 Mi¢ﬁﬁm§§ﬁ§@A;5 ATECAR
EE 15 0.06 0.04 -0.02 1472
[E s 2 5 0.05 0.03 -0.02 1468
E 3 % 0.12 0.14 -0.01 1 465
E 4 % 0.07 0.07 0.00 1461
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