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Model spatial resolution effects on satellite-derived PM,
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ACAG: G|obal distributions of satellite-derived PM, - across resolution

» Global similarity across
resolution (R? = 0.96)

» Local heterogeneity:
isolated sources and
mountainous regions
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.-,&\CA/g- Opposite resolution sensitivities of primary and secondary components
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» Better resolved spatial representation of primary aerosols;
» Reduced surface to column ratio of secondary aerosols

» Speciated surface to column ratio:
_ Csfc,i
T = A0,
where i for different species.

» Primary aerosol:
PA = POA + BC + Dust + SS

» Secondary aerosol:
SA =SOA + 5042_ + NOg_ + NH,*
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;-,@;. Opposite resolution sensitivities of primary and secondary components
ACA(

N\ fo

Mexico Colorado
PW: 137.6 = 432 |}

Surface driven spatial heterogeneity of n

100
80

,_.
N
o

Nsoz- (ug/m3)

£
2 »S0,*: reduced local oxidation of SO,
00 over strong source regions

00 = N - 200¢ 5 ..
$F 4. % > POA: covariation of surface and total
il A ¢ column abundance = reduced
3 8 -200 < .
e & heterogeneity
: " 2 107360 )
8 T % 0.8 1 * ZSOE
| 2 g j( Z.z: zoog PM2.5 5042_ POA
"] ;97 gggjf)“ 50, n,  PW-NRMSD (%)  17.9 32.2 28.8
. T T < ; T T
[H202]}[05_102] (uni}do;ss) Pi;’A(ug,m:;’l PW-NMD (%) -1.3 -13.7 7.5
e e ; o @ o Ce PW-NRMSD (%) 231 418 420
2 o6 g Sy 200 § PW-NMD (%) 0.7 -18.6 9.5
= 0.4+ | Blg0a] °62° 150:
< s ogR] * g PW-NRMSD (%) 19.1 294 303
b 5> Bk AOD
T = SO PW-NMD (%) 2.8 29 33
[H20,1/[SO>] (unitless) POA (ug/m?3) C '
Note: SOR = — 1304 ] Note: 17; = ~L& where i for different species.

[SOZ7]+[S0] AOD;’




S

.'@o . . .

.'@:- Spatial representation: better resolved mountain-valley contrast
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(a) DL T T 57 g ¢ » Distinct mountain-valley contrast better
\r; 8 resolved at fine resolution
152 » Compositional separation of vertical
° profiles
» Valley: Dominant near-surface nitrate
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Pronounced global similarity of geophysical satellite-derived PM, ¢
(R%? =0.96, slope = 1.03) across model resolution

Opposite resolution sensitivities between primary and secondary
components

» Primary hotspots: Covariations between surface PM, : and AOD

» Secondary reductions: reduced surface concentrations

Regional vertical heterogeneity

» Vertical concentration stratification: local near-surface pollution vs.
regional transport aloft

» Compositional mountain-valley contrast




