Sensitivity of aerosol retrieval to surface albedo
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Abstract

Aerosol remote sensing over land is
still a great challenge. The separation
of the surface contribution from at-
mospheric effects depends often on
estimated surface albedo values. It is
known that surface albedo has an
influence on the retrieval of the
aerosol optical depth (AOD).

Aerosols above a dark surface in-
crease the reflectance at top-of-
atmosphere (TOA) and decrease it
above a bright surface. In between,
AOD has almost no influence on the
reflectance at TOA. This critical
surface albedo poses a problem to
AQOD retrievals.
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Influence of surface albedo uncertainty on AOD retrieval

- Small uncertainties in surface albedo are leading to large AOD re-
trieval errors, especially close to the critical surface albedo.
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Absolute error of AOD retrieval as a function of uncertainties in surface
albedo. The uncertainties are simulated by a deviation from the true
surface albedo. A deviation of £0.01 corresponds to £1% uncertainty in
surface albedo. (5ZA=Solar Zenith Angle, Marine aerosols)
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The influence of uncertainties in
surface albedo on AOD retrievals are
analyzed using the radiative transfer
model SMART [1] [2]. The influence is
found to be very large, especially
close to the critical surface albedo.
1% uncertainty can lead to approxi-
mately 0.2 AOD retrieval uncertainty.
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Critical Surface Albedo
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Conclusions

» Reflectance at TOA is a very weak function of AOD at the critical surface
albedo, posing a problem for AOD retrieval.

 Uncertainties in surface albedo lead to large AOD retrieval errors for single
nadir observations.

- Multi-directional, polarized and spectral observations would reduce the
influence of the surface and enhance the AOD retrieval [3].
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