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How do clouds affect
aerosol retrieval?

clouds are complex and “satellite analysis may be affected
by poTenTiaI cloud artifacts” (Kaufman and Koren, 2006);

Both

» cloud contamination (sub-pixel clouds)

» cloud adjacency effect (a clear pixel with in the vicinity of clouds)
may signhificantly overestimate AOT.

But they have different effects on the retrieved AOT:
while cloud contamination increases “coarse"” mode, cloud
adjacency effect increases "fine" mode.
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Thin clouds, <t>=7
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enhancement:
Ap=p3p-P1p
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Aerosol-cloud radiative interaction
Thick clouds, <t>=15
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.4y Contributors to the cloud enhancement

0.05[
enhancement: Ap=pa5-pip
() B ]
ayleigh scattering = 0.04 J_—
erosols 5 - I
urface reflectance T 0.03) 7 osA0T=08
S _ & : : < ? ; e—C
c e AOT=10 -
) A ]
0.02[=2222~




If Rayleigh scattering is the main
source for the enhancement in the
vicinity of clouds then

we retrieve larger AOT
and, namely,
the "fine" mode fraction

However, it is not clear yet how much the observed aerosol
grows (in the vicinity of clouds) comes from

e the 3D cloud effects in the retrievals
* real physics (e.g., humidification)
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N Enhancement of radiance near clouds
the twilight zone
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How to (realistically) remove the 3D
cloud effect on aerosols?

The enhancement is defined as the difference between the two radiances:

» one is reflected from a broken cloud field with the scattering Rayleigh layer
above it

» and one is reflected from the same broken cloud field but with the Rayleigh
layer having extinction but no scattering

Rayleigh layer

Broken cloud layer
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Conclusions

3D cloud enhancement only weakly depends on AOT;
olecular scatt. is the key source for the enhancement;

The enhancement increases the fraction of fine aerosol
ode;

Retrieved AOT canbe corrected for the 3D radiative
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model of a broken cloud field

Clouds follow the Poisson distr. and are defined by
- average optical depth, <t>

* cloud fraction, A,

» aspect ratio, AR = hor./vert.

AR A =03 AR
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