A model framework to reduce bias in ground-level PM, «
concentrations inferred from satellite-retrieved AOD
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Results of data clustering and suitability 2

* We determine a total of 13 spatial
clusters with similar extent across China.
Among them the majority correspond to
urban agglomerations.

Satellite: Terra Month: 3 Cluster: 11 Satellite: Aqua Month: 9 Cluster: 20
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* We define 55" = and
AODToTAL

determine 0.5 as the threshold,
above which we retain the data to
develop physically-meaningful
PM, :AOD relationships.
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Results of data-driven model development 3

Benefiting from the improved

representiveness of AOD for ground- e woan v e
|eve| PMZ 5’ the reVised methOd: Terra PooledOLS 578190 366920 036 039 00 -0.48 -0.41 0.0
' . . . . PanelOLS 57310.0 366920 058 058 00 -0.27 -0.24 0.0

1. rEd uces bIaS N InferrEd estimates RF1 578190 366920 063 063 00 -032 -028 0.0
of ground-level PM, 5 by 9-15%; s ponssors 500 wworn 05 08 10 o6 on 00

2 Captures more Variations in PanelOLS 559350 469610 064 066 00 -0.26 -0.23 0.0
° RF1 559390 469610 067 069 00 -0.31 -0.28 0.0
ground—level PM2 5 by up to 8%. RF2 559390 488610 073 073 00 -0.28 -0.25 0.0

. d — d X and X’ denote statistics trained by the full (ignoring the

MOdEl structure: PMZ.Sg f(AODg + step of data suitability) and suitable data. X, denotes the
PBLHd + RHpBLd + TSd + PRECTOTd + possibility of achieving the performance no worse than
9 g 9 g ours by chance determined from a Monte Carlo simulation.

d d d d
U10MZ + V10MZ + SLPE + DOYS)



Results of ground-level PM, . mapping “
Accordingly, we improve the R »
seasonal ground-level PM, .

maps, e.g. the bias of the
autumn (winter) mean of
ground-level PM, . estimates
over Qinghai and Gansu
(Shaaxi, Shanxi, and Henan)
provinces reduces from -8% to
-5% (11% to 6%).

Suitable data
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