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Trace gases in the atmosphere contribute only a small part to the atmosphere’s composition
(<1%). Despite their low concentration atmospheric trace gases essentially determine the
physical and chemical properties of the atmosphere. The measurement of their distribution
within the atmosphere yields information on their sources and sinks, their chemical behaviour
and on their impact on the climate system.

As a measurement tool high resolution solar absorption Fourier transform spectrometer is used. For FTIR spectroscopy solar
radiation is collected by a solar tracker and directed into a Michelson-Interferometer. The output signal is the Fourier transform
of the absorption spectrum. Information about trace gases are retrieved from these absorption spectra by an algorithm based
on a nonlinear least squares fitting procedure. Beside column densities vertical profiles can be determined up to a maximum
height of 40km.

The possibility to retrieve total columns and vertical profiles with FTIR spectrometers is a great advantage of remote sensing
against in situ measurements. Total columns and vertical profiles provide information from different atmospheric layers and
allow to draw conclusions about dynamic and chemic processes. In situ measurements from the ground are influenced mainly
by local events and contain no information about processes in higher atmospheric layers. Thus they are not well suited for
understanding global processes. Aircraft in situ measurements indeed provide vertical profiles, but are quite expensive and
therefore sparse.

Ship-based measurements will be used to investigate the latitudinal variation of trace gases. These measurements are
extremely important to constrain models specifying the physics and chemistry of the atmosphere. A focus of the work will be
the analysis of the impact of anthropogenic pollution on the atmosphere in the Northern Hemisphere and biomass burning in

the Southern Hemisphere.

For the prediction of future climate warming a better understanding of sources and sinks of greenhouse gases is needed.
Satellite measurements will provide global coverage but need careful validation from the ground to determine a potential
spatial bias and temporal drift. Precise measurements from remote sensing observations are therefore needed. Ground-based
FTIR-Spectrometry is the only suitable ground-based remote sensing technique for the validation of satellite measurements.
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