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Aerosol Optical Depth

Loss of  light by scattering and absorption 

due to the presence of  particles

8



Earlier applications of  satellite-based remote sensing

ÅCharacterization of  air pollution across space and time, especially in areas 
with sparse monitoring networks or those not accessible to humans

ÅApplications increased over time due to the increasing number of  
satellite platforms collecting data with better accuracy, spatiotemporal 
coverage, and accessibility 

ÅThe concomitant increase of  computing power made it easier to access, 
manage, and analyze remote sensing data. 



PM2.5-AOD Linear Regression Model Fit

Continuous 

Variables EstimatesStd Error p value CI factor

RH -0.63 0.11 < 0.0001 e
-0.63 ³ RH

Power of AOT 0.45 0.02 < 0.0001 AOT
0.45

Power of h -0.36 0.02 < 0.0001 h
-0.36

R2 = 0.43, N = 1,315

(Liu et al. EST 2004)



Literature survey of P/A ratios, intercepts, and correlation coefficients (Hoff and Christofer2009)
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Daily Calibration Method of  AOD

ÅThere is an inherent day-to-day variability in the AOD-PM2.5

relationship which depends on time varying parameters such as 
particle optical properties, concentration vertical mixing and 
ground surface reflectance among others

ÅA daily calibration technique is applied to AOD data to accurately 
predict PM2.5 concentrations within the study region

ÅThis method requires data from multiple ground sites within the 
study region [SENSORS] 



Statistical Approach

A mixed effects model with random intercepts and slopes:

PMij = (ǟ + uj) + (Ǡ1 + vj) × AOD ij + ǣij
(uj vj) ~ [(o o), ǑǠ]

where PMij isthe PM2.5 concentration at a spatial site i on a day j; AODij is the AOD value in the grid 
cell corresponding to site i on a day j; ǟ anduj are the fixed and random intercepts, respectively; Ǡ1 and
vj are the fixed and random slopes, respectively; wis the random slope of  site i; and ǑǠis the variance-

covariance matrix for the random effects

Lee HJ et al. (2011). Atmospheric Chemistry and Physics(2011)

Lee HJ et al. (2012). Environmental Research(2012)



Frequency distribution of  slopes and intercepts 

resulted from the mixed effect model estimations



The relationship between PM2.5 and AOD ð
before (a) and after (b) the daily calibrations
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MODIS 1 km vs 10 km
MAIAC testing: A close collaboration with NASA group (Chudnovsky et al 2012)

MAIAC data have less missing values



Land Use Parameters
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