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ACAG. Spatial heterogeneity: emissions, meteorology, & chemical feedbacks
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Ref: Beirle et al., 2019, Sci. Adv.
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PWM: Population-weighted mean; AWM: Area-weighted mean

Ref: Zhang et al., 2023, Environ. Sci. Technol.

» Resolving spatial

gradients in
biomass burning
regions.

» Resolving hotspots
against cleaner
mountains and
oceans.
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» Resolved NO, hotspots & O; depletion at urban centers
» Moving towards NO,-saturated O; production at fine resolution
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Ref: Zhang et al., 2023, Environ. Sci. Technol.
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Note: SOR (sulfur oxidation ratio) = sulfate / (sulfate + SO,)
Values at the bottom left are population-weighted concentrations




S

. l‘!\‘ ... . . .
-.'/-x\g‘eﬁ-- Different resolution responses in the Global North & South
e 1.0
0.8 A1
S é 0.6
T | zoe In the Global South with
02 low SO, emissions:
0.0 2 4 0 1
10 10 10 ' 10 . . .
e L Dilution effects dominated
o8 li Finer resolution
> £ 0s- % |'§ -> SO, hotspots captured
& 5, ° 13 =
£ 041 o e |25 —> More sulfate generated
it 4 27| 021 ] '1
o 1 2 3 4 5 6 102 10 10" 10
SOZ~ (ug/m?3) [H,0,1/[S05] (unitless)

Note: SOR (sulfur oxidation ratio) = sulfate / (sulfate + SO,)
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z‘wf- Altered sectoral importance at fine resolution in the Global South
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n: simulated surface PM,  to AOD ratio

» Resolution sensitivities of vertical profile?
» Improving agreements with ground
observations?




S

AN L . . .
-.‘(-\tg‘e/ﬁ?- Global distribution of geophysical PM, : at different resolutions

v e 8 3 )é'
PM,. s (ug/m?)

PWM: 31.1 pg/

?

Geophysical PM; 5 (ug/m3)

Geophysical PM; 5 (ug/m3)

300
_ y=0.97x+0.96
R2=0.74
200 } N = 4041 i
NMD = 1.7%
150 + NRMSD = 42.2%
100 W
50 |- 78 '
0 ™ I
0 100 200 300
Observed PM, 5 (ng/m?3)
300
S5 y=0.99x +2.12
R2=0.73
200 F N = 4041 =]
NMD = 9.7%
150  NRMSD = 44.0%
100
50 |-
o k

Number of points

Number of points




'.w-' Enhanced aerosol loading aloft at fine resolution globally
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» Surface-controlling spatial
heterogeneity of geophysical PM,
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» Resolving spatial gradients & hotspots of air
pollution at fine resolution

» Mountainous, coastal, & biomass burning regions

» Altered sectoral importance at fine resolution
» Enhanced importance of anthropogenic sectors
» Reduced importance of open fires
» Resolution effects on the relation of AOD with PM

» Enhanced aerosol loading aloft globally at fine
resolution (further investigation)




