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We have coupled the global stratospheric aerosol model SAM (Timmreck et al., 2001), which explicitly calculates microphysical processes (nucleation, condensation, coagulation, sedimentation) with the MAECHAM4/CHEM. In this context SAM has been substantially revised. A new parameterisation of the homogenous nucleation rate has been implemented (Vehkamäki et al., 2002). In addition we introduced COS and H2SO4 as new tracers in the model and together with MPI-C CHEM extended with a stratospheric sulfur scheme. A first multiannual run has been performed with the chemistry climate model MAECHAM4/CHEM/SAM. In the upper troposphere highest particle concentration are found in NH midlatitudes in spring. The concentrations differ between land and ocean up to two orders of magnitude. The geographical distribution is similar as observed. The values are however higher as observed in particular over Europe because an anthropogenic SO2 emission data set from the mid 80ties is used. In the lower stratosphere the maximum number concentration is found in the tropics and is strongly linked to homogeneous nucleation. 
SAM has also successfully implemented into ECHAM5 and is currently being tested. For the implementation in ECHAM5 SAM is rewritten in FORTRAN90 and adopted to a modular structure. A coupling with the PSC module from MPI-C is planned for the summer. A first version of the CMCM with interactive stratospheric chemistry and prognostic and interactive volcanic aerosol has been employed to analyse the influence of large volcanic eruptions on the stratospheric ozone concentration (Timmreck et al., 2003). The changes in the ozone concentration due to the volcanic aerosol are a combined effect of changes in the photolysis rates, in the heterogeneous chemistry and the heating rates. Heterogeneous chemistry plays the dominant role in the aerosol containing layers between 20-30 km with increases in the CLOX concentration up to 100% and decreases in the NOX concentration of more than 50%. Aerosol induced heating leads to an uplifting of the trace gases. This results in a decrease in the aerosol containing layers and an increase in the upper stratosphere, which can clearly be seen in the NOX and CH4 concentrations. The tropical O3 concentration decreases below 30km due to heterogeneous chemistry and upward transport and increases above 30km due to a decrease in NOX. Different sensitivity studies have been performed with the ECHAM general circulation model for 2 ½ years after the Mt. Pinatubo eruption (July 1991 to December 1993) to study the possible potential of volcanic emission to alter cirrus cloud properties (Lohmann et al., 2003). Homogeneous cirrus formation caused by sedimenting sulphate particles produced in the eruption plume has been compared with homogeneous cirrus formation in the undisturbed atmosphere.  The results turned out to be very sensitive to the assumed size distribution. While there is no trend on cloud microphysical or optical properties in our second scenario (trimodal size distribution), the first scenario (monomodal size distribution) shows a pronounced increase in ice water path and a noticeable impact on cloud radiative forcing
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