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Abstract ; Ozone pollution has recently become a severe “air quahty issue in the Beijing-Tianjin-Hebei region. Due to the lack of a
precursor emission inventory and complexity of physical and chemical mechanism of ozone generation, numerical modeling still exhibits
significant deviations in ozone forecasting. Owing to its simplicity and low calculation costs, the time series analysis model can be
effectively applied for ozone pollution forecasting. We conducted a time series analysis of ozone concentration at Shangdianzi, Baoding,
and Tianjin sites. Both seasonal and dynamic ARIMA models were established to perform mid- and long-term ozone forecasting. The
= for the
monthly average ozone prediction by the seasonal ARIMA model. The correlation coefficient R between the predicted and observed value
increased from 0.296-0.455 to 0.670-0.748, and RMSE was effectively reduced for the 8-hour ozone average predicted by the
dynamic ARIMA model.

Key words:ozone( O, ) ; mid- and long-term forecast; time series analysis; ARIMA model; Beijing-Tianjin-Hebei region

correlation coefficient R between the predicted and observed value can reach 0.951, and the RMSE is only 10.2 pg-m
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Fig. 1 Time series of ozone at the SDZ site
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Table 2 Statistics of ozone pollution at the SDZ site

Hek 8 h I8 EH

Ay — BRI % T YRR % (4-10 A /pgem BRIEHE E 53 L/ %
2015 60. 2 31.9 179.3 0.3
2016 51.8 27.5 159.2 0.8
2017 51.4 25.6 154.9 1.4
2018 48.8 20.0 140. 4 9.6
2019 58. 1 28.5 162.2 0.0
2015 ~2019 4-3F-3) 54.1 26.7 159.2 2.4
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Table 3 Evaluation of ARIMA model parameters for predicting monthly average ozone values

R AIC AlCe BIC RMSE
/Mg m
ARIMA(0,0,1)(1,1,1), -117.2 -116.8 -106.5 10.2
ARIMA(0,0,1)(2,1,1) -116.6 - 116 ~103.3 10. 36
ARIMA(0,0,2)(1,1,1), -115.2 -114.6 -101.9 10.2
ARIMA(0,0,1)(2,1,2),, -114.8 -113.9 -98.8 10. 37
ARIMA(0,0,2)(2,1,1), -114.7 -113.8 -98.7 10. 35
ARIMA(0,0,2)(2,1,2), -112.8 -111.7 -94.2 10. 38
ARIMA(0,0,1)(2,1,0) e -104.4 - 104 -93.8 11.34
ETS(M,N,M) 1144.2 1148.8 1186 15. 46
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