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Figure 2: The 2018-2020 DVE over the Chicago Metropolitan area calculated from all three methods

Figure 3: A scatter plot of the 2016-2018 EPA DVs (μg/m3)
vs. the WashU NA DVEs (μg/m3) using all three methods .
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Figure 2: Counties ranked from dirtiest to cleanest based on the WashU GL 2018-2020 PM2.5

DVE.
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In the UnitedStates,fine particulatematter (PM2.5) contributesto
roughly48,000 deaths(Stateof the GlobalAir, 2020). In addition
to prematuremortality, exposureto PM2.5 canleadto respiratory,
cardiovascular,and other diseases. The U.S. Environmental
Protection Agency(EPA)monitors PM2.5 through its monitoring
network.

TheAmericanLungAssociationStateof the Air Report
TheAmericanLungAssociation(ALA)publishesanannualStateof
the Air report that actsasan air quality“reportcard”. Thereport
usesEPAPM2.5 designvalues(DV)calculatedfrom groundmonitor
data. The DV is the annual mean PM2.5 concentration from a
monitor, averagedover three consecutiveyears(e.g., 2013, 2014,
and 2015 data is used to calculate the 2015 DV period). This
report puts air pollution into everyday languageby assigning
passing(DV≤12.0μg/m3) or failing (DV≥12.1μg/m3) gradesto
countiesandranksthem from dirtiest to cleanest.

Still,nearly80%of countieslackair quality monitors(Hollowayet
al., 2021), leavingresidentsof those countiesunawareof the air
they breathe. Satellite-derived estimates of PM2.5 can
complement the ground monitor-based approach used by the
ALAto providePM2.5 concentrationestimatesacrossthe U.S.

Figure 1: EPA PM2.5monitors and their 2020 annual concentration
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Å Publiclyavailabledata-fusionproductscanprovideestimatesof nearsurface
PM2.5 providingair quality informationawayfrom monitors

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

Å Usingthe maximumgrid per countyshowedgoodagreementwith the PM2.5

analysisapproachusedby the AmericanLungAssociationfor annualaverage
PM2.5

Å Alternate approachescould be appropriate for analyzinggridded data for
comparisonto monitor datadependingon the goalof the analysis

We allocated the 2013-2020 gridded satellite-derived PM2.5

datasetsto U.S. countiesusingthree statisticalmethods.

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.

MaximumMethod
Assigningacounty’sDVEwith its maximum1km x 1km grid value showedthe
greatestcorrelationbetweenthe EPADVsand the satellite-derivedDVEsaswell
as their ranks. Thissuggeststhat monitors are placedin more polluted areasof
the country.

Basedon our analysisof annualaveragePM2.5 we found:
ÅThesatellitedata detectedhigh levels(≥12.1μg/m3) of PM2.5 in countieswith

no monitors

ÅThere was both agreement and disagreementbetween monitor data and
satellitedata

ÅThesatellite-derivedPM2.5 dataproductshadvaryingconcentrationlevels
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Following the methodology 
from the ALA State of the Air 
Report, we calculated 
annual average PM2.5 design 
value equivalents (DVEs) and 
assigned grades and 
rankings to each county. 

We used correlations to  
compare our results to the 
ALA report. 

Å Minimum: assigningthe minimum pixel value within a county as the
countyconcentration

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

Å Maximum: assigningthe maximumpixel valuewithin a county as the
countyconcentration
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