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Abstract

The aim of this paper is to forecast the air quality index (AQI) in Chengdu by using the causal anal-
ysis algorithm PCMCI. With the acceleration of urbanization, the problem of air pollution is becom-
ing more and more serious, so it is of great significance to accurately predict AQI for improving ur-
ban air quality. Based on the background and current situation of AQI prediction in Chengdu, this
paper introduces the basic principles of PCMCI algorithm and its application in causal analysis.
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Subsequently, the AQI data of Chengdu from 2019 to 2023 are causally analyzed to identify the
causal variables related to AQI, and the long and short-term memory network is used for AQI pre-
diction. The experimental results show that the root mean square error RMSE of the prediction re-
sults of the method proposed in this paper improves the prediction accuracy by 22.14% and 9.58%
compared with the traditional ARIMA prediction model and univariate LSTM model, respectively,
and the mean absolute percentage error MAPE improves the prediction accuracy by 30.98% com-
pared with the traditional ARIMA prediction model and univariate LSTM model by 30.98% and
11.59%. The causal variables extracted based on PCMCI can significantly improve the accuracy of
AQI prediction and provide effective decision support for air quality management in Chengdu.
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Figure 1. LSTM network structure
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Figure 2. AQI data series for Chengdu in 2023
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Figure 3. Causal analysis of AQI dataset
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Figure 4. AQI prediction results
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Table 1. Prediction error comparison results

F 1. FUMREXELEER

it RMSE MAPE
ARIMA 36.7132 0.7651
FAR R LSTM 31.6128 0.5973
PCMCI-LSTM 28.5832 0.5281
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