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INTRODUCTION

ÁThe model developed herein generates a high-fidelity estimate (r2 = 0.76 using a 
10-fold cross-validation) of daily PM2.5 throughout the eastern United States.  

ÁInformation from WRF-Chem is the most important contributor to the performance 
of the statistical model.  

ÁGap-filled satellite AOD is also a substantial contributor to the skill of the model.  

ÁMeteorological information and land-use data are secondary contributors to model 
skill.  

ÁThe statistical model performs better than WRF-Chem as a stand-alone product.

CONCLUSIONS

ÁPM2.5 i,j = Ŭi + ɓ1,ix1,i,j + ɓ2,ix2,i,j + é + ɓn,ixn,i,j for day i, and grid cell j, where Ŭ= constant, ɓ= coefficient, x = 
independent predictor of PM2.5

ÁModel is initially trained daily to 24-hour averaged PM2.5 observations, and then applied at 1 km resolution to the 
eastern United States.

DAILY PM2.5 AT 1 KM RESOLUTION

METHODOLOGY

MODIS AOD GAP-FILLING

ÁHigh temporal and spatial resolution estimates of PM2.5 concentrations 
are critical to the assessment of health effects in epidemiological studies. 

ÁSatellite information can be helpful by providing aerosol optical depth 
(AOD) in regions with few monitors, but it alone cannot quantify surface 
PM2.5 concentrations.

ÁWe develop a daily PM2.5 product at 1 × 1 km spatial resolution across 
the eastern United States with the aid of satellite AOD and WRF-Chem 
output. 

ÁWe use a statistical multiple-linear regression model trained to surface 

PM2.5 observations from the EPA Air Quality System (AQS) monitoring 

network to re-construct PM2.5 across the eastern US.

ÁWe apply a gap-filling technique described by Lv et al. (2016) to construct 

robust daily estimates of AOD when satellite data is missing.

ÁA block flow diagram of our methodology is below:
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ÁWe use a gap-filling procedure described by Lv et al., 2016 to estimate MODIS AOD when it is missing:

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

MODEL PERFORMANCE
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ÁThe model (in italics) 
predicts daily PM2.5 with 
high skill (r2 = 0.76) 

īWRF-Chem is the 
strongest predictor

īMODIS is also a 
strong predictor

īMeteorology and 
land-use are 
secondary 
contributors

ÁThe performance of the gap-filling methodology is measured by comparing to AOD from AERONET 

and by cross-validating with valid pixels from MODIS AOD:
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