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INTRODUCTION

= High temporal and spatial resolution estimates of PM, - concentrations
are critical to the assessment of health effects in epidemiological studies.

= Satellite information can be helpful by providing aerosol optical depth
(AOD) in regions with few monitors, but it alone cannot quantify surface
PM, - concentrations.

DAILY PM, : AT 1 KM RESOLUTION

" PM,gii= 0+ By Xg i+ ByXpit .- + BpiXnj for day I, and grid cell j, where a = constant, 3 = coefficient, x =
iIndependent predictor of PM, .

= Model is initially trained daily to 24-hour averaged PM, . observations, and then applied at 1 km resolution to the
eastern United States.

= We develop a daily PM, - product at 1 x 1 km spatial resolution across
the eastern United States with the aid of satellite AOD and WRF-Chem
output.

METHODOLOGY

= We use a statistical multiple-linear regression model trained to surface
PM, - observations from the EPA Air Quality System (AQS) monitoring
network to re-construct PM, . across the eastern US.

= We apply a gap-filling technique described by Lv et al. (2016) to construct
robust daily estimates of AOD when satellite data is missing.

= Ablock flow diagram of our methodology is below:
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MODIS AOD GAP-FILLING

= \We use a gap-filling procedure described by Lv et al., 2016 to estimate MODIS AOD when it is missing:

AODy j = daily estimated AOD

PMd i as ; = slope derived from seasonal fit
AODdJ — aSJ- PM J. X AODSJ + bS,j bs j = intercept derived from seasonal fit
S,] PM, ; = daily PM, 5 concentration

PM; ; = seasonal PM, s concentration

AOD, ; = seasonal AOD

d = day, Jj = grid cell, S = season

= An example of the method applied to August 22, 2008 is shown below:

Observed MODIS AOD Gap-filled MODIS AOD Surface PM, ¢

: : : Oi;5 0.6
= The performance of the gap-filling methodology is measured by comparing to AOD from AERONET
and by cross-validating with valid pixels from MODIS AOD:

Gap-filled AOD vs.

Observed MODIS AOD

MODIS AOD vs. AERONET  Gap-filled AOD vs. AERONET
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MODEL PERFORMANCE

10-Fold Cross-Validation
of Statistical Model

WRF-Chem v3.7.1
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— Meteorology and
land-use are
secondary
contributors

Met= Meteorological variables (2-m afternoon temperature & total water column from ERA-Reanalysis)
LUT= Land-use Type; forest and urban percentages from the 2011 National Land Cover Database
WRF-Chem = Concentrations of particulate NH,, NO, and 50, from the WRF-Chem simulation

AQOD = MODIS Aerosol Optical Depth from Terra & Aqua; for the daily fit, the gap-filling technique is used
AODallgf = Daily observed Aerosol Optical Depth is overwritten with gap-filled Aerosol Optical Depth
WRF-Chem-PM2.5 =PM2.5from the WRF-Chem simulation

NME = Normalized Mean Error

CONCLUSIONS
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