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Within the work package "Strat/trop exchange" of KODYACS algorithms have been refined to retrieve water vapour volume mixing ratios (vmr) and temperature from MIPAS/ENVISAT in the tropical tropopause region. A strategy has been developed to optimize accuracy versus vertical resolution for the water vapour/temperature retrieval. Accuracies of 8 % for the stratospheric, and 15 % for the upper tropospheric water vapour vmr together with a vertical resolution of 1.8 km can be expected for our retrievals. For the analysis of troposphere-stratosphere exchange the retrieval scheme for water vapour was further improved. For a period in September/October 2002 global distributions of upper tropospheric and stratospheric water vapour were derived. An analysis scheme was set up to identify the tropopause and, subsequently, high water vapour volume mixing ratios in the lowermost stratosphere. Comparison with dedicated model calculations (CLaMS) is anticipated. The analyses scheme of the tropopause is validated by comparing actual scenarios with published data: a cut off cyclone and a tropopause fold. A climatology has been performed and an evaluation of the DLR E39/C model been made. A climatology of cross tropopause mass fluxes with high resolution KASIMA data is in preparation.
Within the work package "Contributions of natural components to atmospheric variability" the following results were reached: The radiative transfer of Lyman-alpha photons was studied in detail with a Monte Carlo program developed within the project. It includes effects by varying temperature and resonantly scattered photons. From these studies a new parameterisation for the use in chemistry models of the partners was developed (Reddmann and Uhl, 2003). With a Monte-Carlo program also developed within the project detailed radiative transfer calculations in the spectral region of the Schumann-Runge-Bands including Rayleigh scattering were used to improve actinic flux parameterisation in the KASIMA model. It was further shown that the effect of solar cycle variations in the stratosphere strongly depends on the photolysis module used. This could explain the disagreement of the solar signal obtained by different model studies. In addition, the radiative transfer calculations have been extended to study effects of atmospheric refraction neglected so far in photolysis calculations. Algorithms to derive temperature, ozone, NO, and other trace gases in the middle to upper atmosphere from MIPAS/ENVISAT data by accounting for non-LTE effects have been developed further. As a first test of our approach the retrieval algorithms were applied to early, still not fully validated MIPAS spectral data sets. Compared to results of a LTE retrieval, the temperature and ozone fields show significant deviations in the stratopause region and above (more than 5 K in temp​erature and 10% in ozone vmrs) while below the stratopause the LTE approach seems to achieve comp​arable results. NOx distributions derived for July and September/October 2002 over the Antarctic polar vortex gave evidence that during polar night high concentrations of NOx from the thermosphere are transported downwards into the stratosphere. Under equinox conditions, however, NOx-poor mesospheric air was transported downwards, due to the mesospheric photolysis barrier being active under sunlit conditions. Upper atmospheric observations of ozone from MIPAS show expected features as the secondary and even the tertiary ozone maximum in the mesosphere. Mesospheric temperature distributions up to 80 km could be retrieved by fully coupling the non-LTE model into the retrieval. Comparison of these temperatures to other satellite data are very promising. Detailed studies of the solar active period in fall 2003 are anticipated with numerical simulations of the KASIMA model and MIPAS/ENVISAT observations.
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