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Abstract

In order to further study the interaction between the main air pollutant concentrations in Sichuan
(PM_;5, PMj0) and weather factors and other pollutants (CO, NO., 03, SO2), this paper selects the air
quality monitoring daily data sets of 14 regional air quality stations in Sichuan from 2016 to 2018
and the daily value data sets (V3.0) of surface meteorological data of China Meteorological Obser-
vatory of corresponding sites, using relevant analysis methods to find the main air pollutants corre-
lation coefficients with meteorological elements (temperature, barometric pressure, precipitation,
relative humidity, wind speed) and other pollutant concentrations, and using multiple linear re-
gression and BP neural network methods to establish the PM, s concentration prediction model,
and then compare the prediction effects of the two models. The results show that 1) in the past
three years, the correlation between the concentration of main pollutants and weather factors and
the concentration of other pollutants varies greatly in different regions. Overall, the concentration
of major air pollutants is significantly correlated with temperature, air pressure, and precipitation.
2) The PM;5 concentration prediction models established by multiple linear regression and BP
neural network methods show that under the same data conditions, the prediction effect of BP
neural network prediction is superior to multiple linear regression.
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Figure 1. BP neural network structure diagram
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Figure 2. Scatter plots of major pollutants and various meteorological elements (a) Temperature and PM, s, (b) Air pressure
and PM, s, (c) Precipitation and PM, s, (d) Relative humidity and PM, 5, (¢) Wind speed and PM, s, (f) The relationship be-
tween average temperature and PM,, (g) Atmospheric pressure and PM,o, (h) Precipitation and PM,,, (i) Relative humidity
and PM;, (j) Wind speed and PM;, concentration
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Table 1. Correlation coefficients between the PM, 5 concentration values of 12 cities in Sichuan and the average monthly

meteorological elements

=1L 12 MBS PM, s REES &N AFHSKEZEXAY

X R Vs Rk AR W
g -0.792 0.711 -0.604 -0.250 —0.454
I -0.872 0.794 -0.555 -0.608 —0.264
BT -0.802 0.715 -0.582 -0.050 -0.323
PIT -0.832 0.781 —0.645 -0.036 —0.406
il -0.817 0.764 —0.654 0.013 —0.641
B -0.770 0.514 —0.689 -0.563 0.703
il -0.848 0.809 -0.550 0.271 -0.688
sz -0.826 0.784 —0.672 0.010 -0.382
B —0.841 0.783 -0.696 0.195 -0.712
BT 1L —0.542 -0.208 -0.590 —0.555 0.366
HHM -0.543 -0.623 -0.445 -0.714 -0.026
L -0.755 0.455 -0.601 —0.403 0.122

Table 2. Correlation coefficients between PM,, concentration values and monthly average meteorological elements in 12 ci-

ties in Sichuan
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Figure 3. Effect map of linear regression training
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Figure 4. Effect chart of linear regression test
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Table 3. Relative set error model and absolute multiple error prediction
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i 1] S bRiE ToHE YRS TR R HAXS TR R 2
1H1H 58.00 70.87 -12.87 -22.20%
1H2H 62.00 72.13 -10.13 -16.34%
1A3H 50.00 56.33 -6.33 -12.65%
1H4H 65.00 79.32 -14.32 —22.03%
1H5H 83.00 83.47 -0.47 —0.56%
1H6H 82.00 84.96 —-2.96 -3.61%
1H7H 88.00 96.66 —8.66 —9.84%
1H8H 90.00 94.00 -4.00 —4.44%
1H9H 69.00 85.89 -16.89 —24.48%
1H10H 62.00 53.69 8.31 13.41%
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Figure S. Training effect chart of BP neural network
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Table 4. Absolute error and relative error of BP network prediction model test set
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R”=0.885 (p <0.001),

P ] bR TR L0 TR R 2 AT TR 1% 22
1H1H 58.00 65.05 ~7.05 ~12.15%
1A2H 62.00 69.21 -721 ~11.63%
1A3H 50.00 39.80 10.20 20.39%
174H 65.00 66.12 ~1.12 ~1.73%
1HsH 83.00 77.42 558 6.72%
1H6H 82.00 79.46 2.54 3.09%
1A7H 88.00 88.80 ~0.80 ~0.91%
1H8H 90.00 86.04 3.96 4.40%
1H9H 69.00 84.36 ~15.36 ~22.26%
1A 10H 62.00 67.49 -5.49 ~8.86%
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