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ABSTRACT

We study the quality of the SCIAMACHY Absorbing
Aerosol Index (AAI) product developed at our institutes.
The AAI in general is determined from the reflectance at
two wavelengths in the UV, and is highly sensitive to er-
rors in the absolute radiometric calibration. We apply a
degradation correction to the level-1 reflectance and test
the temporal behaviour of the resulting AAI data. This
we do by studying time series of AAI data for a selec-
tion of areas on the globe. We conclude that the AAI data
we provide is of good quality and is stable over the entire
time range of SCIAMACHY data currently available.
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1. INTRODUCTION OF RESIDUE AND AAI

The Absorbing Aerosol Index (AAI) was introduced to
obtain from TOMS measurements in the UV informa-
tion about the presence of UV-absorbing aerosols in the
Earth’s atmosphere. The AAI is derived directly from an-
other quantity, the residue, which was defined by [1]
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In this equation,Rλ denotes the Earth’s reflectance at
wavelengthλ. The superscriptobs refers to reflectances
which are measured by, in this case, SCIAMACHY [2],
while the superscriptRay refers to modelled reflectances.
These modelled reflectances are calculated for a cloud-
free and aerosol-free atmosphere in which only Rayleigh
scattering, absorption by molecules, Lambertian surface
reflection as well as surface absorption can take place.

The reflectance, in this paper, is defined as

R =
πI

µ0E
, (2)

whereI is the radiance reflected by the Earth atmosphere
(in Wm−2nm−1sr−1), E is the incident solar irradiance

at the top of the atmosphere perpendicular to the solar
beam (in Wm−2nm−1), andµ0 is the cosine of the so-
lar zenith angleθ0. As for the wavelengths involved, the
wavelengthsλ andλ0 must lie in the UV, and were set to
340 and 380 nm, respectively, for SCIAMACHY.

The Rayleigh atmosphere in the simulations is bounded
below by a Lambertian surface having a wavelength inde-
pendent surface albedoAs, which is not meant to repre-
sent the actual ground albedo. It is obtained from requir-
ing that the simulated reflectance equals the measured re-
flectance atλ0 = 380 nm:
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The surface albedo found in this way is used to calculate
R

Ray

λ
, so one assumes that the surface albedo is constant

in the wavelength interval[λ, λ0], which is true for most
cases. Note that Eq. 1 can now be reduced to
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The importance of the residue, as defined above, lies in
its ability to effectively detect the presence of absorbing
aerosols even in the presence of clouds. When a posi-
tive residue (r > 0) is found, absorbing aerosols were
detected. Negative or zero residues on the other hand
(r ≤ 0), suggest an absence of absorbing aerosols. For
that reason, the AAI is defined as equal to the residuer
where the residue is positive, and it is not defined where
the residue has a negative value.

2. SCIAMACHY AAI DATA

The AAI we present in this paper is not the operational
level-2 product (L2-AAI), but the “scientific” product
(SC-AAI) developed at our institutes. The SC-AAI is
based on operational level-1 data, and is calculated using
our own algorithm. This algorithm uses lookup tables for
the simulated reflectance which also include polarisation,
identifies sunglint situations, and corrects the reflectance
for the known calibration problems of the SCIAMACHY
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5. CONCLUSIONS

We studied the quality of the SCIAMACHY AAI data,
and in particular the quality of the degradation correction
we apply. This was done by monitoring the temporal be-
haviour of the residue. We do not find any trend in the
time series of the residue (which could be related to rem-
nants of instrument degradation), and the seasonal varia-
tions we find are fully in accordance with earlier results
for GOME data. In summary, the AAI data we provide on
the TEMIS website are suited for use over the entire time
range of SCIAMACHY data that is currently available.
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