Supplementary Table S1. List of weather sites.
	City
	Monitoring station name

	Yangquan
	Downtown

	Yangquan
	Racing fish

	Yangquan
	Nanzhuang

	Yangquan
	Flat

	Yangquan
	Dayangquan

	Yangquan
	Dragon pillar



Supplementary Table S2. Correlations between PM2.5 and near ground AOD.
	Time
	Variable
	PM2.5 
	AOD

	Spring
	PM2.5
	1
	0.29

	Summer
	PM2.5
	1
	0.28

	Autumn
	PM2.5
	1
	−0.038

	Winter
	PM2.5
	1
	0.28

	Year
	PM2.5
	1
	0.047



Supplementary Table S3. Linear regression model between PM2.5 and AOD.
	Time
	Linear regression model

	Spring
	Y = 58.34*AOD + 33.14

	Summer
	Y = 15.43*AOD + 28.49

	Autumn
	Y = 3.08*AOD + 43.66

	Winter
	Y = 53.36*AOD + 61.46

	Year
	Y = 8.68*AOD + 46.08



Supplementary Table S4. Accuracy evaluation.
	Time
	Training set
	Test set

	
	R2
	RMSE
	R2
	RMSE

	Spring
	0.05
	11.6
	0.13
	7.98

	Summer
	0.07
	5.36
	0.003
	5.10

	Autumn
	0.001
	4.57
	0.03
	6.06

	Winter
	0.04
	10.4 
	0.11
	8.25

	Year
	0.007
	5.73 
	0.03
	6.37



Supplementary Table S5. Pearson correlation coefficient between characteristic factors and PM2.5 concentration.
	Time
	AOD
	WATER
	WIND
	HUMI
	TEM
	QIYA
	DEM
	NDVI

	Spring
	0.29
	0.50
	0.08
	0.61
	0.33
	−0.32
	−0.03
	0.05

	Summer
	0.29
	−0.28
	−0.20
	0.35
	0.18
	−0.07
	−0.06
	−0.07

	Autumn
	−0.04
	−0.74
	−0.44
	0.29
	−0.06
	−0.72
	−0.08
	−0.10

	Winter
	0.28
	−0.21
	−0.33
	−0.36
	−0.12
	−0.81
	−0.05
	−0.14

	Year
	0.05
	−0.41
	−0.10
	−0.06
	0.07
	−0.89
	−0.08
	−0.10
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Supplementary Figure S1 Scatter plot of measured and predicted PM2.5 values using the random forest model.
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Supplementary Figure S2 Distribution map of Yangquan City’s fourth quarter and annual average PM2.5 in 2018.
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Supplementary Figure S3 Distribution map of Yangquan City’s fourth quarter and annual average PM2.5 in 2019.
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Supplementary Figure S4 Distribution map of Yangquan City’s fourth quarter and annual average PM2.5 in 2020.
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Supplementary Figure S5 Distribution map of Yangquan City’s fourth quarter and annual average PM2.5 in 2021.
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Supplementary Figure S6 Distribution map of Yangquan City’s fourth quarter and annual average PM2.5 in 2022.
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