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Table S1. The optimal hyperparameters for RF models in the key regions.

Region n_estimators max_depth min_samples_leaf max_features
BTH 160 16 1 4

FWP 160 16 1 7

YRD 160 14 2 6

SCB 160 16 1 5

PRD 200 12 1 6




10 Table S2. Prediction performance for the test set of RF models in the key regions.

Region BTH FWP YRD SCB PRD
Average Accuracy 0.87 0.85 0.89 0.84 0.84
Precision,, 0.86 0.84 0.87 0.78 0.82
Recall,, 0.86 0.84 0.87 0.74 0.84
Fscore,, 0.86 0.84 0.87 0.76 0.83




BTH

10" molecules cm

FWP

10" molecules cm

YRD

10" molecules cm

SCB

10" molecules cm

PRD

10" molecules cm

-2

-2

-2

-2

-2

(a) NO:

b) HCHO

R*=0.87p<0.05 R*=0.93 p<0.05

-2

10" molecules em

[

R?=087 p<0.05:

(d)

R*=0.76 p<0.

R%>=0.89p=<0.05

-2

Ll
i
: §
K @
8 | =
' g
7 K E
i F
6 : =
1)
5
(&)
IS——————
R*=091p<0.05 : R*=083p<005 |
: g
1
101 i {1 2
' E
' g
i a
g s
!
3
(g)
I3 - - - - I - - - - -
R*=084p<005 RP =041 p<005 | o
= g
i @
i 2
: g
i E
\ B
" @
' =
;

()

R2=0.88 p<0.05
.

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

-2

10" molecules cm

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Figure S1. Interannual variations of NO: and HCHO column density in five key regions from 2005 to 2023.
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Figure S2. Seasonal distribution of average HCHO columns in five key regions from 2005 to 2023.
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Figure S3. Seasonal distribution of NO; average columns in five key regions from 2005 to 2023.




