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S1. Calculation Formula of the Statistical Metrics

The modeling results were compared with the observational data to evaluate the
WRF-CMAQ simulation performances. Table S1 presents the statistical metrics, including
mean bias (MB), mean error (ME), root mean square error (RMSE), and the index of agree-
ment (IOA) for T2, RH2, WS10, and WD10 in Handan, Jining, Anyang, and Kaifeng. Ad-
ditionally, normalized mean bias (NMB), normalized mean error (NME), and the Pear-
son’s correlation coefficient (R) were added to assess the PM25 and Os simulations as
shown in Table S2. The definitions of these statistical metrics are as follows:
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where M and O are mean model-predicted and observed values, respectively. M;
and O; are model-predicted and observed values, respectively, and N is the number of
samples.
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Table S1. Performance statistics of 2 m temperature (T2), 2 m relative humidity (RH2), 10 m wind
speed (WS10), and 10 m wind direction (WD10) in the 4 cities from 00:00 LT March 30 to 00:00 LT
April 10, 2019. Mean observations (Obs), mean simulations (Sim), MB, ME, RMSE, and IOA are
given. Observation frequency is 3 hourly.

Meteorologi- (., Obs Sim MB ME RMSE IOA
cal elements
Anyang 13.70 13.65 -0.06 1.61 2.19 0.95
ey Handan 1347 1301 046 160 2.18 0.95
Jining 1324 1363 0.39 1.45 1.88 0.96
Kaifeng 1496 1467  -029 111 1.40 0.98
Anyang 4513 4931 419 850 1224 0.92
Rip (%) Handan 4431 4602 1.72 816 1154 0.93
Jining 5636 5894 258 1102  14.80 0.87
Kaifeng 5290  54.86 196 1080 1556 0.87
Anyang  3.52 419 0.67 1.78 2.14 0.73
Handan 449 3.76 073 184 2.36 0.71
WSI0(m/S) piring 222 3.92 1.70 193 232 0.53
Kaifeng ~ 2.84 3.68 0.84 1.38 1.78 0.80
Anyang  189.85 17059  -1926 10471 14807 0.2
WD(y Hendan 20789 18064 2726 10597 15223 055

Jining 192.58 173.49 -19.09 75.66 121.01 0.62
Kaifeng  144.16 121.79 -22.37 45.72 87.99 0.79

Table S2. Performance statistics of PM2s5 and Os in the 4 cities from 00:00 LT March 30 to 00:00 LT
April 10, 2019. Obs, Sim, MB, ME, NMB, NME, and R are listed.

Pollutants  City Obs Sim MB ME NMB NME R
Anyang 7658 6831 -827 23.64 -108% 309%  0.77
Handan 8128  60.64 -20.65 2848 -254% 35.0% 0.79
Jining 86.45 7840 -8.05 2684 -93% 311% 0.77
Kaifeng  86.68  87.83 115 19.83 1.3% 229%  0.80
Anyang 6542 5199 -1343 2341 -205% 358% 0.73
PM:s Handan 56.64  50.58 -6.07 1596 -10.7% 282%  0.74
(ng/md) Jining 6857 5912 944 1782 -13.8% 260% 0.1
Kaifeng 6148 5892 -256 21.64 -42%  352%  0.56

Os (ng/m’)




