Supplementary material for
“Capturing the synoptic-scale variation in surface aerosol pollution using
deep learning from meteorological data”
by Jin Feng et al.

Formulas of ventilation potency, vertical diffusion potency, and wet deposition
potency of aerosols.

The original formula of ventilation potency is complex (Feng et al., 2018). Here
we use a simplified version that only contains 10-m and 100-m wind speeds as

ventilation potency = (X} 0u 4 wind speed)_o'zs. (S1)
The vertical diffusion potency is denoted as PBLH™!. And the wet deposition
potency is
wet deposition potency = e[1=9™1 ($2)
where where r is the daily mean accumulated precipitation rate (mm day!), and

1, r=3
6 ={y ;23 Y



2.

Est_fold01.deepWIA

Est_fold04.deepWIA

PWIA

Est_fold07.dee

Figures
R2=048 (@ 120 Y|R2=052 () S Mo 4| R2=0.51 ©
RMSE = 0.48 RMSE =0.48 RMSE = 0.50
3 | MAE=0.37 3 | MAE=0.38
BIAS <o =0.23 BIAS <o =0.22
100 | BIASSo= —0.28 100 | BIASSo= - 0.32
§ N=159744 <§‘ N=156767
80 B i 80 ©
[ [
(7] (]
° o
60 & 0 60 9
) =)
o -1 2
0 o 0 4
w_y w
20 3 20
0 -4 & 0 o
- -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2
Obs_fold01.deepWIA Obs_fold02.deepWIA Obs_fold03.deepWIA
R2=0.52 (@ 41 R2=0.54 © 4| R2=0.53 ®
RMSE = 0.47 : RMSE = 0.47 ! RMSE = 0.48
120 3| MAE=0.36 ’ 120 .
BIAS <o =0.23
BIAS o= —0.29
100 < 2| y=159388 100 £
= . H
o 1 o
80 9 80 &
© ©
w0 S
60 9B 60 2
8 -1 &
o o
40 B 5 40 &
20 _3 20
0 —4 = 0 S
-4 -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2
Obs_fold04.deepWIA Obs_fold05.deepWIA Obs_fold06.deepWIA
R2=0.51 © 41 R2=0.55 ) 41 R2=0.52 M
RMSE = 0.49 120 RMSE = 0.49 120 RMSE =0.47
MAE = 0.37 3 | MAE=0.38 3 | MAE=0.36
BIAS <o =0.23 BIAS <o =0.20 BIAS <o =0.20
BIAS > = —0.31 100 5 | BIAS=o= —0.34 100 5 | BIAS o= —0.30
N =152925 § N =156285 <§‘ N=196608 '
80 % 80 % 1
[ ()
° T
© o 0
60
3 0 3
e 8 -1
40 3 w0
w w -2
20 20 -3
< 0 0 -4 K
-4 -2 0 2 4 -2 0 2 4 -4 -2 0 2
Obs_fold07.deepWIA Obs_fold08.deepWIA Obs_fold09.deepWIA

Fig S1. Same as Fig 4 (a) but for other nine validation sets.
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Fig S2. Same as Fig 4 (b) but for other nine validation sets.
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