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This research focuses on the error assessment in the retrieval of atmospheric temper-
ature related to the presence of aerosol in the Martian atmosphere. It aims to quantify
the related uncertainties in the atmospheric temperature profiles derived from radi-
ance measurements of the Planetary Fourier Spectrometer (PFS), currently operating
on the Mars Express orbiter. First, the impacts of size distributions and vertical distri-
butions of dust particles and water ice crystals on brightness temperatures and weight-
ing functions are considered for a reference model atmosphere. From the analysis of
the model atmosphere including dust and water ice crystals with different size distri-
butions it results that the dust component affects weighting functions and brightness
temperatures less than water ice crystals. A similar situation is also observed when
different vertical distributions are considered. Unlike dust, water ice with different
crystals evidently influences weighting functions and brightness temperatures. The
impact of the considered water ice vertical distributions on brightness temperatures
is slightly noticeable, and only near to 840 cm−1. For the analysed examples of real
PFS (Planetary Fourier Spectrometer) measurements the impact of different dust ver-
tical distributions on the retrieval of temperature profile is prominent only in layers
close to the surface, contrary to vertical distributions of water ice crystals, which af-
fect the retrieval of reasonable temperature profiles for all altitudes. This means that,
in the cases of expected heavily loads water ice crystals, their vertical distribution in
the Martian atmosphere should be known from other observations before the retrieval
of the temperature profile is attempted. All influences of dust on weighting functions
and brightness temperatures can be neglected if the noise equivalent radiance (NER)
of PFS is taken into account.


