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Demonstration of Satellite-Chemical Transport Model Framework to
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Improve forecasting of particulate matter air pollution health
risks in true near-real-time.

Establish a link between near-real-time satellte AOD
measurements and chemical transport modeling to predict
PM, . composition.
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Air pollution causes millions of premature deaths each year
globally.

Air pollution mortality is largely due to particulate matter
(PM) exposure.

Fine PM (diameter <2.5 microns, PM, ) pose the greatest
risk to health because they can travel deeper into the lungs.

PM, . can be composed of different chemicals such as
sulfate, nitrate, ammonium, black carbon and organic
aerosol.

PM, . chemical composition can affect adverse health
Impacts.

PM, - levels (but not composition) can be estimated from
satellite aerosol optical depth measurements (AOD).
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Atmospheric chemical modeling tools can be used to predict
PM, . composition.

In order to carry out research task #3, first must carry out a sensitivity
analysis between the different meteorological fields available in GEOS-
Chem: MERRA-2 & GEOS-FP.

MERRA-2 GEOS-FP

The Modern-Era Retrospective
analysis for Research and
Applications, Version 2

Uses most recent validated GEOS
system, “forward processing”

Reanalysis
0.5° x 0.625°

Operational
0.25° x 0.3125°

Main PM, . Components Simulated in GEOS-Chem
Fine Sea Salt Aerosol (SALA)

Black Carbon Aerosol (BC)

Ammonium (NH,)

Dust Aerosol (DST)

Inorganic Nitrates (NIT)

Sulfate (SO,) Organic Aerosol (OA)

Secondary Organic Aerosol (SOA)

2019 PM, - Concentrations (ug/m?)
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» Overall, using GEOS-FP results in higher PM,: concentrations at all

locations compared to MERRA-2.

» The spatial distribution of PM, . concentrations are similar for both

MERRA-2 and GEOS-FP.

» Winter (DJF) had the highest PM, - concentrations. Therefore, the 8 main
PM,: components were examined to see how different species
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contributing to PM, - differ between MERRA-2 and GEOS-FP.

» Future work will examine differences between the remaining seasons.

2019 DJF Comparison of PM, c Top 6* Components (ug/m3)
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*DST and BC are not plotted above due to their low concentrations SUMMARY

2019 DJF Chemical Components Percentage of Total PM, -
MIT MIT

NH4 MH4

GALA GA LA

D5T

GEOS-FP

DST
MERRA-2

» NIT, SO, and NH, were the
largest contributors to PM, ..

» GEOS-FP resulted in higher
concentrations of all PM,.

components compared to
MERRA-2.

» MERRA-2 and GEOS-FP had
similar chemical component
fractions, demonstrating
consistency on the relative
amount of each aerosol

species across both met fields.




