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Annual science report

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. First simulations with an exemplary January taken from a time slice experiment show good results. Because of its high resolution CLaMS is able to simulate small-scale mixing and to resolve filamentary structures from meterological conditions provided by the GCM. For the first results of a comparison considering methane as an inert tracer please refer to the annual science report. In addition to the large-scale features evident in both models, CLaMS

reveals filaments of methane-rich air which are mixed into the polar vortex from mid-latitudes and persist for weeks. We expect this small-scale variability within the vortex to have a significant effect on ozone chemistry and estimates of future ozone loss.

In the framework of estimation of climate relevant tracers studies concerning the isolation of the polar vortex based on the winter 1999/2000 have been carried out. Entrainement of air masses coming from outside into the vortex caused by enhanced planetary wave activity has been investigated with the help of trracer studies. Furthermore it was possible to observe the downward motion of air masses inside the polar vortex. For 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 from different measurement campaigns 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. Using a suite of inert tracer

being initialized depending on their positions at the beginning of the simulation it was possible to create a spectrum of air masss origin, thus giving the possibility to quantify the effects of mixing and transport. Details and results can be seen in the annual science report.

