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Abstract: In recent years,there has been a marked increase in O, concentrations in China. As one of the China’s three major
coking coal bases and a key area in the national strategic layout for air pollution prevention and control, research on O,
concentration prediction in Linfen City is of significant importance for controlling local O, pollution and further improving regional
air quality. Based on pollutant monitoring data and meteorological data from national control sites in Linfen City from 2020 to
2022, this study applies causal analysis methods to examine the spatial distribution and interconnections of O, among monitoring
sites. A Convolutional Neural Network (CNN) model is employed to predict future O, concentrations. The results show that causal
analysis helps screen spatial features for the model, and by integrating these features, a predictive model termed CNN-1 is
developed to enhance forecasting accuracy. This study reveals notable O, transport patterns among the sites in Linfen City: the
Municipal Committee and Chengnan sites exhibit considerable influence on other sites, whereas the Lingang Hospital site is
relatively less affected by others. The established CNN model demonstrates better fitting performance in summer and autumn. The
research indicates that reducing O, concentrations at the Municipal Committee and Chengnan sites can effectively improve air
quality at the Lingang Hospital site. This proposed method can accurately identify O, transport sources and facilitate early
prediction and response to O, pollution.
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Fig.3 Autocorrelation plot of O,

concentration time series

iz Fl XGBoost PEAl 24 h O, Tl 45 fiF & %2
R (E ) BT O, Bl sTBk & K, Y HT BT %) 0,
WA I3 Ik 0,729 2, 10 3 GG HLMRRAE . AR 2
RT3 h ARSNGB
THRRAE 7R, SO T B 0 B B 000 e i IE
LRGN O, W HAT SCHER



KOG BEFHEIRANE CNN BRI IG 3T 0, ¥R W

37

R1 KK 24 h EXHAER 30 &
Table 1 Top 30 key features for the next 24 hours

28 FRIE 13455 HIK FRAE (%
1 0,0 0.729 2 16 0,_17 0.424 7
2 0,3 0.481 7 17 0,21 0.422 2
3 0,_13 0.481 4 18 0, 4 0.421 4
4 0,15 0.462 8 19 0,_10 0.418 1
5 0,_1 0.457 3 20 0,2 0.417 6
6 0,6 0.456 3 21 0,8 0.414 3
7 0,_14 0.4557 22 0,9 0.3729
8 0,_7 0.4529 23 TEM_0 0.228 6
9 0,.5 0.449 9 24 RHU_O 0.173 3
10 0,_19 0.445 2 25 0,23 0.129 2
11 0,_18 0.444 7 26 NO,_0 0.1217
12 0,20 0.438 5 27 WIN_10_0 0.113 4
13 0,_16 0.430 2 28 TEM_1 0.1126
14 0,_12 0.425 7 29 0,22 0.107 6
15 0, 11 0.424 8 30 TEM_2 0.105 7
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Table 2 Bottom 30 key features for the next 24 hours

ZIK FEAE 545 ZIK FRE 13455
1 S0, 23 0.006 4 16 S0, 21 0.029 5
2 NO,_23 0.014 5 17 S0,_19 0.029 6
3 WIN_10_23 0.016 5 18 VIS_23 0.030 4
4 PM,,_23 0.019 2 19 S0,_20 0.030 4
5 WIN_10_22 0.019 5 20 S0,_17 0.030 5
6 €0_23 0.021 4 21 VIS_20 0.031 4
7 WIN_10_21 0.021 7 22 €0_20 0.031 4
8 WIN_10_20 0.024 1 23 NO,_22 0.032 3
9 WIN_10_19 0.024 4 24 €0_21 0.032 3
10 PM, ,_23 0.026 9 25 WIN_10_16 0.032 3
11 VIS_22 0.028 0 26 €o_22 0.032 8
12 WIN_10_18 0.028 9 27 S0,_1 0.033 3
13 VIS_21 0.028 9 28 WIN_10_17 0.033 7
14 S0,_18 0.029 1 29 VIS_I5 0.034 0
15 S0, 22 0.029 4 30 VIS_12 0.034 0
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Fig.4 Scatter plot of predicted
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Fig. 6 Monthly average forecast

concentration of O, in 2022
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Table 3 Predicted O, concentration importance scores for the next 24 hours
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Fig.8 Percentage reduction in predicted values

following a 20% decrease in O, concentration
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