Supplementary
Table S1. The parameters of the first three modes of EOF decomposition of OMI RECON data from 2013 to 2020
	Modality
	Feature root
	Error range of feature roots (×1033)
	Variance contribution
	Cumulative

	
	(×1033)
	Lower limit
	Upper limit
	
	

	1
	3.5
	3.4
	3.6
	43%
	43%

	2
	0.77
	0.75
	0.79
	9.7%
	53%

	3
	0.45
	0.44
	0.46
	5.7%
	58%



Table S2. Correlation between NO2 column concentration and time coefficients in six types
	Type
	Index
	10%
	20%
	30%
	40%
	50%
	60%
	70%
	80%
	90%

	1N
	R2
	0.89
	0.90
	0.91
	0.92
	0.92
	0.94
	0.95
	0.97
	0.98

	
	RMSE
	0.34
	0.32
	0.31
	0.30
	0.28
	0.26
	0.23
	0.18
	0.16

	
	Number
	2681
	2661
	2599
	2573
	2488
	2232
	1898
	1872
	1569



Table S3. Ratio of each area at 25%, 50% and 75% under different conditions
	AAOD
	< 2%
	2% ~ 4%
	> 4%

	Bands
	Area
	25%
	50%
	75%
	25%
	50%
	75%
	25%
	50%
	75%

	443/555
	80stUr
	1.41
	1.49
	1.67
	1.37
	1.42
	1.50
	1.34
	1.37
	1.45

	
	80stSubur
	1.42
	1.51
	1.68
	1.38
	1.44
	1.52
	1.34
	1.39
	1.45

	
	10sUr
	1.59
	1.86
	2.20
	1.42
	1.49
	1.61
	1.36
	1.40
	1.46

	
	10Subur
	1.67
	2.00
	2.37
	1.44
	1.51
	1.62
	1.36
	1.40
	1.45

	443/670
	80stUr
	2.02
	2.20
	2.58
	1.89
	2.01
	2.15
	1.80
	1.89
	1.98

	
	80stSubur
	2.10
	2.37
	2.81
	1.94
	2.05
	2.19
	1.81
	1.90
	1.98

	
	10sUr
	2.18
	2.62
	3.19
	1.89
	2.01
	2.18
	1.79
	1.88
	1.98

	
	10Subur
	2.25
	2.70
	3.29
	1.93
	2.05
	2.21
	1.80
	1.89
	1.97

	443/865
	80stUr
	2.63
	2.89
	3.26
	2.47
	2.65
	2.83
	2.39
	2.50
	2.63

	
	80stSubur
	2.76
	3.07
	3.44
	2.53
	2.72
	2.93
	2.41
	2.53
	2.68

	
	10sUr
	2.71
	3.06
	3.46
	2.44
	2.61
	2.82
	2.35
	2.48
	2.63

	
	10Subur
	2.80
	3.16
	3.54
	2.48
	2.69
	2.89
	2.36
	2.51
	2.67



