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R? RMSE (Lg/m?3 MAE (Lg/m?3
Spec Type . (/) : (lg/m”) :
Test Train Test Train Test Train
PM,. Original 0.79 0.87 37.27 29.13 21.72 18.31
Spatial 0.80 0.89 35.73 27.35 20.65 17.20
Temporal 0.82 0.90 34.09 25.75 19.85 16.40
Spatiotemporal (.83 0.90 33.53 24.88 19.45 15.92
PM,, Original 0.81 0.89 63.27 48.87 40.69 33.41
Spatial 0.82 0.90 61.62 46.79 3941 31.94
Temporal 0.83 0.91 59.80 44.09 38.25 3041
Spatiotemporal 0.84 0.92 58.38 42.23 37.21 29.28
Q SEBuv i dY #4y
PM, T R?, RMSE, and MABENe# 20.04,-3.74¢ @gm3, and-2.27¢ (m3

Wang et al. AE
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Spring

Winter Autumn

Annual

Summer

100

3
ug/m PM,5

Species Region  Spring Summer Autumn Winter Annual
China 3528a 317 25.07a 293 31190 3.89 43950 361 33870 7.68
BTH 48.78a 5.40 39700 6.71 5248un 7.42 77.30a 7.50 54570 1552
YRD 45270 478 32220 538 4391c 6.54 67.78a 8.59 47290 1443
PRD 30.19a 3.26 1990c 3.04 35.99c 6.49 46.64a 7.05 3318a 11.03
SCB 3892a 7.16 27830 484 3632ac 7.11 6143a 9.33 4113a 144
NWCHN 4926a 8.37 33050 461 3067c 3.46 37680 3.24 37.67a 8.90
A L' l‘l N ~ !
V o1 No 10 kmi
o)
A Ne M PM,, PM,c.,
)
b HuD
Ay M PM,: b
ab# b A

Wang et al., Chemosphere 20



A
A
A
A
A

£ W 19802022V |

Feature <

r

\.

Data preparation

Meteorology

Z—> X -

AOD

—wnm-

Emission

\~>%WA0 oPM,u PM,

Modeling

IndLongPM

1980-1999

2000-2017

"

&
I
&

Machine learning model LightGBM
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Crossvalidation:out-of-sample CV,out-of-site CV, outof-year CV.

Train set: 20182022 test set: 20230202306

Mortality estimation: 2002019 GBD 2019
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Data type
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Training and testing results ofibof-sample CV, oubf-site CV, and oubf-year CVfor
daily PM, ;and PM,(20182022). RSME and MAE unit: 1g/f

R? RMSE (g/md) MAE (pg/m?3)
Spec Type

Test Train Test Train Test Train
outof-sample 0.77 0.79 29.57 28.51 18.76  18.25

PM, 5
out-of-site 0.70 0.79 31.73 27.90 20.32 17.78
out-of-sample 0.76 0.77 51.63 50.11 35.42 34.52

PMy,
out-of-site 0.65 0.77 57.37 49.42 39.92 33.94

CVRZNeZ w 0.77 0.76 RMSENe#Z w 29.57
51. 633 g/ m

\~>WA0 oPM,u PM,,

500 — 250
N=203064 ’ N=5347 ’
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623001 e 150 3% ¢ g8
> .
='s
o S 200 100+
o
g
o
100 § 50 b
.- ; Monthly
% 100 200 300 400 500 %0 50 100 150 200 250
400
600 | N=196846 / N=5163 //A
Y =0.74 + 35.79 «| 350}Y=0.82+23.53 :
500 R2=0.76 o n i R2=0.86 o
- RMSE =51.86 s bih 300 F RMSE=3126 .*
£ MAE = 35.4748 - MAE = 22.65. £ i
23400t 2 {250+ x
=S ' '
O S 300 B 2007
ke + | 150}
@ 200 4
o 100}
100y 50 15 Monthly
0 L 1 1 0 1h 1 1
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Observation (ug/m3) Observation (ug/m?3)

Comparisorbetweenobservationsand predictionsof out-of-

sampleCV for daily and monthly PM, . and PM,,. Dashed
lines denote 1:1 line. Solid lines denotelinear regression
fitting. The samplenumbers(N), linear regressiorfunction,

R?, RMSE, and MAE are also shown Units of RMSE and
MAE aree ¢m3.

Wang et al.,, ESSD
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The annual mean MPA8 ozone Change rates of annual mean MDAS ozone The spatial distribution of ozone peak season
concentrations in 2019 concentrations from 2013 to 2019 with different months in 2019
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6 4D n PM, Flow Chart
Data sources OpenAQandERA5+MERRA2 Feature Label
Type Variable Description Spatial Resolutior Meteorology @
ERAS SSRD Surface solar radiation 0.1£ | 0.1
EVAP Evaporation 0.1£ ! 0.1£ AOD
TEMP2 2m air temperature 0.1£ | 0.1£
DEWP2 2m dewpoint temperature  0.1£ ! 0.1£ PM components
SP Surface pressure 0.1£ | 0.1£ L{
TPREC Total precipitation 0.1£ | 0.1 TRAIN | TEST [+
UWIND10 10m u component of wind  0.1£ | O0.1£
VWIND10 10m v component of wind  0.1£ | 0.1£
BLH Boundary layer height 0.2% | 0.2%
TCLOUD Total cloud cover 0.25€ | 0.25%
MERRA2 BCSMASS Black Carbon 0.5£ | 0.625£ -
OCSMASS Organic Carbon 0.5£ | 0.625£ - g .25
DUSMASS25 Dust PM, . 0.5£ ! 0.625£ el B
DUSMASS Dust 0.5£ ! 0.625£ /al 19
SO2SSMASS sulfur dioxide (SQ) 0.5£ | 0.625£ g
SO4SMASS Sulfate 0.5£ | 0.625£ Al 3
TOTEXTTAU Total Aerosol Extinction  0.5£ | 0.625£ i ;1
Disparities in global PM, exposure ‘;
A 7New «@ v L1>=10pg m3,L2=20py m3,L3=30y m3,L4=40g m3A
A ' W PM, %oV 0’

A ' PM, v M D in preparation
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