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Abstract With the rapid development of urbanization and industrialization, air pollution has become one of the problems which
are most concerned with. In this paper, the CMAQ (Community Multi-Scale Air Quality) model is combined with the WRF
(Weather Research and Forecast Model) forecast of meteorological data, observed meteorological data and pollutants concentra-
tion data to build the WRF-CMAQ-MOS statistical correction model based on the method of Extremely Randomized Trees. The
output of CMAQ model like AQI and pollutants concentrations of PM, 5, PM;,, NO,, SO,, Os; and CO etc. are optimized. In
the experiment that combines WRF meteorological elements with the CMAQ-MOS model, it is found that the linear regression
method cannot well reflect the effect of optimization. Thereby the Extremely Randomized Trees method and Gradient Boosted
Regression Trees were selected to improve the model performance. The investigations show that the Extremely Randomized
Trees method has greatly improved the performance of CMAQ-MOS model combined with WRF meteorological elements. Fi-
nally, the model and method are evaluated using the data of January, February and March 2016. The results show that the
most obvious optimization effect can be found in two pollutants, i.e. , NO, and O3. The correlation coefficient of NO, in Janu-
ary, February and March 2016 is increased from 0. 3542 to 0. 6274, the correlation coefficient of O; is increased from 0. 3883 to
0. 7886, the root-mean-square error of NO, is decreased from 0. 0346 to 0. 0243 mg/m®, and the root-mean-square error of Os
is decreased from 0. 0447 to 0. 0367 mg/m*®. The WRF-CMAQ-MOS statistical correction model developed in this study can ef-
fectively improve the prediction accuracy of various pollutants. and thus has a great application prospect in operational air quali-
ty prediction.
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Table 1 Comparison of results obtained by three methods in HHXC, Xuzhou
R RMSE(mg/m?) MFB( %) MFE( %)
AQI-WRFMOSI 0. 4915 0. 0309 47.17 - 18.02
AQI-EXTRA 0. 5453 0.0199 22.29 5.12
AQI-GBRT 0. 3881 0.0187 22.47 6.28
”””” CO-WRFMOSl  0.2250  0.7175  28.41 599
CO-EXTRA 0. 2827 0. 4228 27.37 12. 40
CO-GBRT 0. 1622 0. 4455 30. 45 13.04
"""" NO,-WRFMOS1  0.2798  0.0357  51..83 405
NO,-EXTRA 0. 4020 0. 0220 30. 66 14.16
NO;-GBRT 0. 2971 0. 0241 32.73 15. 92
”””” 0;-WRFMOSI  0.2728  0.0575  173.61  -95.34
03-EXTRA 0. 5796 0. 0355 40. 86 17.92
0s-GBRT 0. 5097 0.0373 43.82 21.45
”””” PM;,,-WRFMOS1  0.4472  0.0307 2312  -0.32
PM;-EXTRA 0.5324 0.0223 28.04 7.98
PM;,-GBRT 0. 4079 0.0224 30. 69 7.19
"""" PM, s-WRFMOSI  0.5680  0.0249  46.81  -24.80
PM, s-EXTRA 0. 5904 0.0180 28.76 2.88
PM,,5-GBRT 0. 4958 0.0176 29. 64 1.50
"""" SO.-WRFMOS1  0.2178  0.0278  21.57  9.24
S0O,-EXTRA 0. 3665 0.0179 23.11 10. 43
SO,-GBRT 0. 2270 0.0188 24.94 12.87
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2 2016 4% 1—3 HARINTT 7 3l 7S K5 Ge W) S s 0T i 48 H0Ak FE TR RN IT 1E 1% 22 4 145
(a. AHR R EL b, ¥ Jr ik 22 (mg/m?))
Table 2 Relative coefficients and biases between hourly forecast, and corrected and observed
data of six pollutants and AQI during January — March 2016 in Xuzhou
. correlation coefficient, b. root mean square error (mg/m?®))
- CMAQ 0.40 0. 44 0.35 0.39 0. 34 0.47 0.12
LB )
MOS 0. 47 0.53 0.63 0.73 0.49 0.55 0.53
— CMAQ 0.47 0.47 0.43 0.39 0.47 0.50 0.15
e MOS 0.48 0.52 0.61 0.57 0. 50 0.51 0. 22
L CMAQ 0.19 0.35 0.22 0.51 0.16 0.29 0.06
AR MOS 0.49 0.52 0. 68 0.54 0.52 0.50 0.20
CMAQ 0. 26 0.42 0.41 0.49 0. 22 0.41 0. 04
Bk X
MOS 0.39 0. 60 0.55 0.71 0.42 0.57 0.20
- CMAQ 0.41 0. 44 0.33 0.40 0. 38 0. 46 0.16
Bk 3% . . . .
MOS 0.49 0.49 0. 65 0.62 0.52 0.52 0. 38
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Fig. 5 Temporal variations of hourly forecast, and corrected and
observed concentrations of AQI (a), CO (b), NO,(c), Os(d), PM,(e),
PM, ;s (f) and SO, (g) during January — March 2016 in HHXC, Xuzhou
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