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Using the middle atmosphere circulation model with interactive chemistry MAECHAM/CHEM 4 so-called timeslice experiments have been performed with 20 years integration each at fixed lower boundary conditions for sea surface temperatures and longlived tracegases typical for 1960, 1990, 2000 and 2030. Additionally, a sensitivity study with sea surface temperatures of 1960 and other boundary conditions of 1990 has been analysed. The results have been compared with a large set of UARS- and TOMS- satellite data, including trends of total ozone. Furthermore, variability, mean values and trends of lower stratospheric temperatures were compared with a radiosonde data set compiled by the FU Berlin. Also, calculated ozone trends were compared with observations at Hohenpeissenberg. The analysis shows the importance of feedback between chemistry and dynamics especially in the polar regions, but also the indirect influence of the tropics on the global stratosphere via water vapor. The model is able to reproduce the basic features, except that deficiencies in dynamics (to be improved) near the tropopause lead to an overestimate of total ozone in the order of 10%. Publications are submitted or in preparation, results have been presented at several international meetings.

With the 2 dimensional chemistry model pre-studies on the influence of solar activity have been carried out. This model was also used to supply the chemical boundary conditions for the planned transient simulations with MAECHAM/CHEM and ECHAM4.L39(DLR)/CHEM. For improvement of the stratosphere-troposphere exchange in both ECHAM versions we supply with the 14CO method a new tool to be used in the transient runs. In cooperation with MPI Hamburg and IMK Karlsruhe the development of better modules for heterogeneous chemistry in the lower stratosphere of polar regions has begun.

