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Introduction

In the United States fine particulate matter (PM, ;) contributess
roughly 48,000 deaths(Stateof the GlobalAir, 2020. In addition

to premature mortality, exposureto PM, . canleadto respiratory,
cardiovascular,and other diseases The US Environmental
Protection Agency(EPA)monitors PM, - through its monitoring

network.

heAmericanLungAssociationStateof the Air Report

he AmericanLungAssociationfALA)ublishesan annualStateof

the Air report that actsasanair quality® r e @ @ T7héreport

usesEPAPM, . designvalues(DV)calculatedfrom groundmonitor

data. The DV Is the annual mean PM, . concentration from a

monitor, averagedover three consecutiveyears(e.g., 2013 2014

and 2015 data Is used to calculatethe 2015 DV period). This
report puts air pollution into everyday languageby assigning
passing(DV< 120 u g A mwr failing (DV=12.1 u g F) mradesto

countiesandranksthem from dirtiest to cleanest

Still, nearly80% of countieslackair quality monitors (Hollowayet
al., 2021, leavingresidentsof those countiesunawareof the air
they breathe Satellitederived estimates of PM,. can
complement the ground monitor-based approach used by the
ALAto providePM, s concentrationestimatesacrossthe U.S
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\Figure 1: EPA PM, : monitors and their 2020 annual concentration
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S€a  Algorithms
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Global/
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(WashU Gl
North
Ame_rican . Hammer et al.,
Reglonal 2000 0.0lox Deep Blue, Dark GEOS EPA. 2020: van
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(V4.NA.03) CONUS MAIAC GWR '
2019

(WashuU
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Neural
PM, . Network,
Concentrat 2000 1km x 1km Random  EPA, .
ons forthe 2016  CONUS MAIAC Forest.  other Di et al., 2019
CONUS Gradient
(SEDAC) Boosting

Table 1: A condensed list of the publicly available datasets we collected
to reflect the ones we used in our analysis. highlighting some of the

features.
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Applying Satellite-derived PM, - Data to

Policy-relevant Air Quality Metrics
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Results
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Figure 2: Counties ranked from dirtiest to cleanest based on the WashU GL 2018-2020 PM,
DVE.

Maximum Method

Assigninga ¢ o u n DVEWItRE its maximum 1km x 1km grid value showedthe
greatestcorrelation betweenthe EPADVsand the satellite-derived DVEsas well
astheir ranks Thissuggestghat monitors are placedin more polluted areasof
the country.

Basedon our analysiof annualaveragePM, . we found:
A Thesatellite data detectedhighlevels( 2.1 y g P)wf PM, : in countieswith
no monitors

A There was both agreementand disagreementbetween monitor data and
satellitedata

\AThesatellitederivedPl\/lz_ts dataproductshadvaryingconcentrationlevels /

~ TN

Conclusion

A Publiclyavailabledata-fusion productscan provide estimatesof near surface
PM, - providingalr quality information awayfrom monitors

A We were able to calculatepassingand failing metrics for all U.S counties
usingall three methods

A Usingthe maximumgrid per county showedgood agreementwith the PM, .
analysisapproachusedby the AmericanLungAssociatiorfor annualaverage

PM; 5

A Alternate approachescould be appropriate for analyzinggridded data for
comparisono monitor datadependingon the goalof the analysis
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Figure 2: The 2018-2020 DVE over the Chicago Metropolitan area calculated from all three methods

A Minimum: assigninghe minimum pixel value within a county as the
countyconcentration

A Mean: assigningthe averageof all the gridded pixel valueswithin a
countyasthe countyconcentration

A Maximum: assigninghe maximumpixel value within a county asthe
countyconcentration

2016-2018

Following themethodology
. from the ALA State of the Alr
i ®OVEMax ‘_ ST Report, we calculated

14 e annual averag®M, -design
’ Y A value equivalents (DVEs) and
assigned grades and
rankings to each county.
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We used correlations to
compare our results to the
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Figure 3: A scatter plot of the 2016-2018 EPA DVs (U g PF)m
vs. the WashU NA DVEs (U g P)bsing all three methods .

ALA report.
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