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TOMS Aerosol Algorithm
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Physical Basisof TOMS aerosol retrieval approach




—
[
o
a
o

-
o

&

B
L

=5

=]
Q
=]
=
ﬁ
e
=
=

-
&

=)

=]

—
=}
i}
Q
o
o

-

-
a

=

Aerosol Single Scattering Contribution
mmmri K

Nf-t Aerosol Effect

Rayleigh Scattering Attenuation

400
Wavelength




TOMS Aerosol Products

Near UV Retrieval Approach

DS models
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Validation of EP-TOM Sretrievals of
Aerosol Optical Depth

Comparison to AERONET measurements
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Optical depth validation ussng AERONET observations

Comparison at six AERONET sites over a three-year period
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TOMSagrees with AERONET within 30% (or 0.1) in 75%
of the comparison points.




TOMS AOT Climatology (Torres et al, JAS, 2002)
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TOM S aerosol optical depth record (Torres et al, JAS, 2002)
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AERONET-TOM S comparison of single scattering albedo during
SAFARI 2000 (August-September)

TOMSretrieved single scattering albedo agrees with
AERONET results within 0.03




Algorithm I mprovement

New Calibration

New Aerosol Models

-Three aerosol types. mineral dust, carbonaceous aerosols,
urban-industrial

-Bi-modal particle size distributions based on AERONET’ s
multiyear statistics

Advantages.

-More reliable UV-to-visible conversion of retrieved

parameters

-Consistency with aerosol models used in the OMI aerosol
algorithm.
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TOMS 500 nm

lmprovement of TOM S aerosol algorithm

Better wavelength conversion by using new
aerosol models based on AERONET statistics
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Aerosol typeidentification in TOM S and OMI algorithms
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-The UV Aerosol Index separates -The visible aerosol index separates
absorbing from non-absorbing aerosols. colored aerosols from gray aerosols.

-1t does not differentiate between -1t allows the separation of smoke

different absorbing aerosol types (smoke, (gray) from mineral dust (colored)
mineral dust, volcanic ash)




Combined use of UV and Visible Aerosol Indicesin the
OMI Aerosol Algorithm
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Case Study 1. SAFARI 2000

Aerosol Optical Depth and SSA
measured by AERONET at Mongu,
Zambia

Backscatter profiles by MPLNet

Rare opportunity to test the
Algorithm sensitivity to aerosol
profile shape and altitude




| mpact of aerosol vertical distribution on SSA retrieval
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When the actual aerosol profile shape isused in theretrieval,
the derived SSA value agrees with AERONET results within 0.01

The use of a single layer distribution yields reasonable results

provided that the effective aerosol layer height is correctly
prescribed




