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MFRSR spectral sensitivity

Spectral
channels:

2]
L
|_
o
LL
i
—
<
O
|_
o
O

bt | 1 7y
600 700
WAVELENGTH, nm




Retrieval algorithm

Aerosol size model: bimodal Gamma
V.+=0.2 both

modes |
Aerosol retrievals:

e Fine mode AOT and R

» Coarse mode AOT (fixed R=1.5 um)
e Single Scattering Albedo (preliminary)
column from (clim.)
column from
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Can we retrieve NO,?

, because of trade-offs between NO, absorption of and aerosol
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W  Precipitable Water Vapor
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WYV retrievals from MFRSR

Results for September 2000 and comparison with MWR, GPS and AERONET retrievals
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' located
- MWR (11% bias ),

. WPDN GPS station (3% bias),

- AERONET (2 & 7% bias).
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Spatial structure of WV field
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e Evolution of WV field

ariation of WV spatial
ructure during the

ay of September 14,
000. The images are
ptained by
terpolation of

FRSR network data.
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' Aerosol Single Scattering Albedo

he retrieved aerosol parameters are used together with direct/diffuse ratios to
lerive aerosol absorption properties: imaginary part of the refractive index and
erosol single scattering albedo (SSA).
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September 2000

Problems in SSA retrievals

AERONET

| Saptember 2000

MFR C1
MFR E1

E T Seplember 2000

AOT

* MFRSR SSA values are substantially smaller
than those from AERONET analysis.

 The SSA values are particularly low when AOT
and fine mode fraction are small, and diffuse flux
IS small compared to the direct beam.

 Testing different aerosol models do not
significantly improve the result.

» Possible explanation may be an error in
separation between direct and diffuse irradiances
by MFRSR shadowbanding process (increasing
diffuse and decreasing direct flux by the same
amount leads to higher SSA). Direct modeling of
shadowbanding is needed.

« SSA in 870 nm channel appears to be higher
than in 670 nm channel, which may be an
indication of spectral leaks in the first four
channels.
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SSA: Empirical correction

0 correct for an error in
eparation between direct
nd diffuse irradiances we

djust Direct/Diffuse ratios:
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Conclusions

We retrieve fine and coarse mode aerosol optical depth (AOD) and fine mode
effective radius from MFRSR measurements.

Sensitivity study demonstrated that for 0.01 accuracy in AOD the trade-offs
between the aerosol extinction and NO, absorption prevent a conclusive estimate of
NO, column and may bias aerosol size retrievals.

The retrieval algorithm uses climatological amounts of NO,, compiled from
SCIAMACHY data, and takes ozone from TOMS.

Our retrievals of total, fine, and coarse AOD, and fine mode effective radius agree
well with the correlative AERONET almucantar scan analysis (Version 2) for a
CIMEL sunphotometer co-located with the two MFRSRs (C1, E13) at the SGP's
Central Facility.

Retrievals of Precipitable Water Vapor column agree within 10% with Microwave
Radiometer, GPS, and AERONET retrievals. There is a qualitative agreement in
PWV spatial distribution between SGP MFRSR network data and MODIS satellite
product
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