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Abstract

With the continuous acceleration of modernization, the problem of air quality is becoming increas-
ingly serious. Air pollution has caused severe impacts on the ecological environment, human health
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and the social economy. Therefore, it is crucial to enhance the prediction and early warning of air
quality. This study, from the perspective of data analysis, establishes a BP-ARIMA hybrid model to
predict the PM2.5 concentration and AQI index in Xiangxi Autonomous Prefecture for the next year.
The results show that the air quality in the future will fluctuate between good and moderate pollu-
tion. Subsequently, four major early warning measures are proposed, providing suggestions from
the aspects of government, public, enterprises and scientific research to assist in air pollution con-
trol and the improvement of environmental protection benefits.
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Table 1. Data and data sources

= 1. B R BERIR

TR PP TR BN e, B S BERIE LA 1,

§+\
il
=
=
pulay
=3

https://www.aqistudy.cn/

http://hn.cma.gov.cn/dsqx/xxz

3. T BP-ARIMA RE =S RETNFE

3.1. BP &M 4R EY

BP 2 W AR 1 B B S R (8. AR {5 S ) I 1) A F AR 22 1) S A A R i

&R TTISORRIE 015

ML T MR E S, IRE

SR e 2T, HElkE

A . 52 X BP P2 2% (K15 DAL i sl an ] 1 Fos .

aa s it 2

Figure 1. Information propagation process of BP neural network
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Table 2. Parameters of the BP neural network model
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Figure 2. The pre-transfer process
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Figure 3. Weight update and prediction process
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Table 3. Model evaluation results
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Figure 4. Fitting effect of PM2.5 concentration (BP neural network model)
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Figure 5. AQI index fitting effect (BP neural network model)
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Figure 6. Trend of PM2.5 concentration in the next year (BP neural network model)
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Figure 7. Trend of AQI index in the next year (BP neural network model)
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Figure 8. Prediction flow chart of ARIMA model
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Figure 9. Distribution of PM2.5 concentration over time
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Figure 10. AQI index distribution over time
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Figure 11. First-order differential processing (PM2.5 concentration)
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Figure 12. First-order differential processing (AQI index)
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Figure 13. Combination of autocorrelation and partial autocorrelation (PM2.5 concentration and AQI index)
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Figure 14. Fitting effect of PM2.5 concentration (ARIMA model)
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Figure 15. AQI index fitting effect (ARIMA model)
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Figure 16. Trend of PM2.5 concentration in the next year (ARIMA model)
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Figure 17. Trend of AQI index in the next year (ARIMA model)
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Figure 18. Trend of PM2.5 concentration predicted by the mixed model
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Figure 19. Trend of the mixed model predicting the AQI index
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