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Retrieval algorithm

Aerosol size model: bimodal Gamma
V =0.2 both modes

Retrieval parameters:

* Fine mode AOT and R«

» Coarse mode AOT (fixed R =1.5 um)

* O, column
. column should be taken from other

measurements (RSS, SCIAMACHY).
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Proposed 1550 nm channel

e Proposed 1550 nm channel Is
weakly affected by WV absorption
band (top plot).
* WV amount can be estimated from
940 nm channel with 10% accuracy.
e The growth curve (bottom)
obtained by Integrating MFRSR
spectral response function with WV
absorption spectra from HITRAN
2004 implies that

At =0.005 Au,,,
1.e. error in AOT due to uncertainty
In WV amount is smaller than
measurement accuracy.



FINE and COARSE MODE AOT

Spectral AOT In 415-1550 nm
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Improving aerosol retrievals

1550 nm channel allows to separate between aerosol models that are
Indistinguishable within the standard MFRSR range and accuracy.
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Improving aerosol retrievals Il

1550 nm AOT imposes additional constraints on
fine mode fraction.
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Aerosol - NO, trade-offs

Spectral optical thickness in MFRSR range can be interpreted using different
aerosol models and absorption of 0 - 8 DU of NO, within 0.01 accuracy.

rg= 0.15am, v;=0.50, NO,= 0.0 DU
fy= 0.18 am, v;=0.48 NO,= 4.0 DU
fe= 0.31om, v, =0.89 NO,= 8.0DU

accuracy 0.01 NO, :0-8 DU
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accuracy 0.005

ry= 0.15am, v;=0.50, NO,= 0.0 DU
fy= 0.19 am, v, =0.54, NO,= 3.0 DU
ry= 0.27 am, v, =0.80, NO,= 6.0 DU

NO,: 0 - 6 DU
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Aerosol - NO, trade-offs

Dependence on aerosol parameters
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FINE MODE EFFECTIVE RADIUS, «m
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Effect of additional 1550 nm channel
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FINE MODE EFFECTIVE RADIUS, «m

Aerosol - NO, trade-offs

Effect of additional 340 and 380 nm channels
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e MFRSR measurements
cannot provide an estimate
of NO, column amounts
with a reasonable accuracy
(less than 1 DU).

e NO, column amounts
should be taken from other
measurements (Brewer,
RSS, SCIAMACHY) or
from climatology.

* Retrievals of fine mode r
assuming zero NO, are in
agreement with AERONET
almucantar scan values.

Constrained retrievals
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Time series of daily mean fine mode r
retrieved from E13 MFRSR (assuming zero
NO,) compared with values from AERONET
almucantar scan analysis for the same days in
2000. 14



Aerosol Single Scattering Albedo

he retrieved aerosol parameters are used together with direct/diffuse ratios to derive
erosol absorption properties: imaginary part of the refractive index and aerosol single
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Problems in SSA retrievals

« MFRSR SSA values are substantially smaller than

those from AERONET analysis.

» The SSA values are particularly low when AOT and
et fine mode fraction are small, and diffuse flux is small
W e o compared to the direct beam.

e D e Testing different aerosol models do not significantly

Dir/Dif 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

i needed.

AOT » 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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»
NASA

SSA: Empirical correction

Original Corrected

0 correct for an error in
separation between direct and
diffuse irradiances we adjust

Direct/Diffuse ratios:
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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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MFRSR v.s. other Instruments
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- Comparisons between column
WV retrievals from MFRSRs
- (C1 and E13) and from co-
 located

- MWR (11% bias ),

~ WPDN GPS station (3% bias),

- AERONET (2 & 7% bias).

- " E13 values are 5% lower than
- C1. This may be improved by
~ updatino

spectral response of




Spatial structure of WV field
- -

2.5

MODIS Level 2 WV product over SGP site (left) and spatial structure obtained by

Interpolation of MFRSR network data (left) from September 14, 2000.
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NASA Evolution of WV field

ariation of WV spatial
structure during the day
f September 14, 2000.

he images are obtained
)y interpolation of

FRSR network data.
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Conclusions

« MFRSR measurements allow for separation between fine and
coarse aerosol modes, estimation of fine mode effective radius, and
O, column retrievals. NO, absorption is the main source of
uncertainty in aerosol size retrievals. NO, columns cannot be
effectively estimated from MFRSR data and should be taken from
correlative high spectral-resolution measurements or climatology.

 Retrievals of aerosol Single Scattering Albedo show lower values
compared to AERONET, that may indicate error in separation
between direct and diffuse irradiances by MFRSR.

* Precipitable Water Vapor retrievals from MFRSR data are in
good agreement with correlative MWR, GPS, and AERONET
values. Spatial structure of WV field derived from SGP MFRSR
network agrees with MODIS product and may extend it beyond the

time of satellite overpass. .
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