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IMK-Projekt:

Troposphere/stratosphere exchange, influence of solar variability and denitrification processes as examples to coupling of chemistry and dynamics in the middle atmosphere 

as a part of the joint-project:

Coupling of dynamics and atmospheric chemistry in the stratosphere (KODYACS)

At the IMK two groups are involved in KODYACS. A scientific level-2 data processor for MIPAS/ENVISAT data of higher sophistication is currently under development by the Algorithm development and MIPAS/ENVISAT group at IMK, Karlsruhe University (IMK-MIPAS). The atmospheric model KASIMA is designed for the interpretation of observations especially of the middle atmosphere. 

As contribution to WP5 an analyses scheme for the quantitative investigation of the tropopause is currently under development by the KASIMA group. It is based on the triangulation of points on the tropopause as defined by Ertel's potential vorticity. 

IMK-MIPAS has concentrated during 2001 on the further development of water vapour and temperature retrieval, especially in the tropical UT/LS, from the standard and the specific STE observation scenarios.Tropical conditions form a worst case type retrieval problem due to the very humid troposhere and the extreme cold tropopause. Test retrievals based on synthetic data demonstrate that the water vapour vmr profile can be reconstructed very well (noise error in the order of 10 %) and the hygropause can very well be resolved. For preparing validation of the retrieved data, an algorithm for intercomparison of two datasets has been developed which takes into account error correlations, averaging kernels and spatial or temporal mis-matching of the two datasets. 

As a contribution to WP6, influence of solar variability, we have concentrated during 2001 on detailed studies of photolysis rates in the mesosphere and upper stratosphere, especially connected to solar Lyman-alpha radiation. The solar Hydrogen Lyman-alpha line has a strong variability during the solar cycle and deeply penetrates the mesosphere and is therefore important for the photochemistry of the trace gases H2O and CH4. It's radiative transfer is complicated by strong temperature and wavelength dependence of the O2 absorption coefficient, the variable solar Lyman-alpha profile and resonant scattering of Lyman-photons in the upper terrestial atmosphere. All these effects have been included in a Monte-Carlo program developed within the project. The results indicate strong effects by resonant scattering for slant optical paths only. The O(1D) yield is shown to be altitude dependent, decreasing from ~60% at 90 km to less than 50% at 65 km. 

The retrieval in the upper stratosphere and mesosphere for species like NO and O3 from MIPAS data is complicated by so-called Non-LTE effects. In the frame of WP6 it has been shown that the O3 retrieval in the upper stratosphere and mesosphere can be improved by an inversion approach which additionally uses non-LTE affected spectral regions, and derives the O3 vmr and Non-LTE process parameters simultaneously. For retrieving kinetic temperature in the same altitude region, the retrieval concept has been developed and a dedicated microwindow selection has been performed.

