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Introduction

In focus: Can
satellite data provide
assessment of air
quality?

Recent work with MODIS: Wang
and Christopher, GRL, 2003; Chu
et al., JGR(2003); Englen-Cox et
al., AE (2004); Hutchinson,
AE(2003).

Premise : Satellite derived column
AOT related with PM2.5 ground
measurements and could be a

cost effective way for monitoring
air pollution and forecast.

MODIS AOD captures spatial
extent of large scale aerosol events during cloud free conditions
Fig. courtesy, J. Szykman
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MODIS AOD vs. PM2.5 : Texas

PM2.5 and MODIS AOD
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Time Series shows
agreement of hourly
PM2.5 Concentrations
(Surface Monitor) and
Aerosol Optical Depth in
Coincident MODIS pixel.
Correlation Coefficient >
0.88.

Fig. Courtesy, J. Szykman, (EPA), A. Chu, NASA
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Results

Jefferson County, Alabama, 2002
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Study area. Circles: PM, - observation stations.
Triangles: power plants. Hourly PM2.5 correlated well with
MODIS Terra and Aqua AOT

Wang and Christopher, GRL, 2003.



Evaluation of MODIS AOD/PM2.5:

Chicago
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Fig. courtesy, J. Szykman

MODIS AOD shows strong
correlations with

PMZ2.5 mass concentrations during
large scale aerosol events

(US EPA, 2003 and

Engel-Cox, J. et. al. 2004).

MODIS AOD estimate correct
AQI level >90% (regional AL study)
(Wang, J., S. Christopher, 2003).



-3

PM,, Concentration (ugm™)

AOT and PM2.5

Jefferson County, Alabama, 2002
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MODIS AQOT captures the intra-annual / / . / /

variations of AOT (as indicated by sun
photometer) and PM2.5 data.



| MODIS AOT vs. AQI
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300 Unhealthy all physical activity outdoors;
everyone else should avoid
prolonged or heavy exertion
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Daily PM2.5 and AOT relationship used
to obtain AQI categories from MODIS

Excellent correlation between 24-hr
PM2.5 and MODIS AOT

Wang and Christopher, GRL, 2003.
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MODIS/TERRA AOT (0.55m)

MODIS vs. PM2.5: Other sites
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Radiative Forcing

= Modeling Strategy
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Preliminary Results

Measured PM2.5 vs. Modeled Smoke Mass
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Summary

Good correlation between MODIS column AOT and PM, ; mass — especially 24-
hr. averages.

Current satellite data has tremendous potential for air quality applications —
world wide!

AOT data can be used to develop AQI categories, However....

Further research needed to examine vertical distribution of aerosols,
hygroscopiscity and chemical composition. Ground and space-borne lidars
needed.

Satellite data can be used where PM, ; measurements are not available.
However cloud cover is a problem for satellites.

Assimilation of satellite-derived smoke emission and AOT data in provides
information to forecast pollution when sources are from outside the U.S.

Combination of satellite and regional models will be successful
for forecasting pollution.

sundar@nsstc.uah.edu



