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One of the main objectives of the project is the investigation of the sensitivity of stratospheric chemistry to climate signals. For this purpose it was planned to drive the Chemical Lagrangian Model of the Stratosphere (CLaMS) with the dynamics of certain winter episodes with special characteristics from certain time level experiments carried out with the ECHAM4.L39(DLR)/CHEM. The promising first simulations carried out last year were followed by further simulations and sensitivity studies. The results obtained show a strong sensitivity of the CLaMS model chemistry to mixing. A comparison between results from both models show that small scale features, which are better represented in CLaMS due to its higher resolution than in the rather coarse GCM play an important role for the chemistry of the arctic winter stratosphere and  ozone loss. A study on temperature dependent processes is in progress.

In the framework of estimation of climate relevant tracers studies concerning the isolation of the polar vortex and its chemistry based on the winter 2002/2003 have been carried out. The polar vortex of this winter was heavily disturbed by planetary waves. After having been split into two lobes during mid January 2002, a re-merge of the vortex was observed a few days later. With the help of tracer studies the impact of mixing processes in the re-merging zone on the isolation of the polar vortex the was investigated. During this winter a european field campaign investigating the chemistry and dynamics of the arctic stratosphere took place. The measurements obtained gave clear evidence of re- and denitrification processes inside the polar vortex. Utilizing the further developed CLaMS model these processes were simulated allowing for interpretation beyond the observations. For further details please refer to the annual science report.

The third main objective of the project was the exchange of air masses between stratosphere and troposphere. Based on data derived from measurements obtained during campaigns within the framework of the AFO project SPURT several CLaMS simulations aiming at the quantification of stratosphere-troposphere exchange were carried out covering the range of the lowermost stratosphere and the tropopause region. This project was continued and served as validation within LAVERO supporting model development. Besides using a suite of inert tracer allowing the  creation of spectra of air mass origin, thus giving the possibility to quantify the effects of mixing and transport,  an attempt was made to simulate the distribution of water vapour, being initialized by ECMWF data sets. These simulations utilize a new developed sub-model of CLaMS parameterizing the freeze-drying of water vapour and the sedimentation of cirrus particles. Details and results can be seen in the annual science report.

