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MPI-MIPS-Project:

MIcrophysical Processes in the Stratosphere and their nonlinear interactions with a chemical-mikrophysical climate model

as part of the overall project: 

Coupling of dynamics and atmospheric chemistry in the stratosphere(KODYACS)
In a first step the MAECHAM/CHEM model has been coupled with a part of the stratospheric aerosol model SAM (Timmreck, 2001) in order to get a computable very efficient version. In the current version the subroutine which calculates the micro-physical processes (nucleation, coagulation, condensation) is switched off. Thus, no size resolved information is available. To calculate optical aerosol parameters and aerosol surface density, information about the aerosol size distribution and the chemical composition are required. Hence for the radiative and chemical calculations some assumptions for the aerosol size distribution have to be made e.g. the aerosol size distribution is for both cases background and volcanic assumed to be log-normal and monomodal and the temporal development of the volcanic aerosol is derived from fit formulas. 

This model version is validated for the period following the eruption of Mt. Pinatubo. A large data base exist for the Pinatubo episode for the model evaluation, because several in-situ (airborne and balloon borne) and remote sensing measurements (lidar and satellite) have detected the dispersal of the Pinatubo cloud and the following changes in the atmospheric system (temperature, trace gas concentration. In order to obtain improved boundary conditions for the transient experiments the other two big eruptions from the last 40 years the eruption of the Indonesian volcano Agung (1963) and of the Mexican volcano El Chichon (1982) will be simulated first. The consideration of the Agung eruption in the model is in particular critical, because no direct observations  exist for this period.

There is ongoing effort to fully couple the MAECHAM4/CHEM with SAM. In this context the subroutine which includes the micro-physical processes is revised. Improved parameterisations of density, surface tension and the homogenous nucleation rate are considered. 

For the consideration of PSCs in ECHAM a working group involving MPI-MIPS, MPI-C and IMK-KASIMA has been set up. The group discussed the best way to implement the model of the ternary H2SO4/HNO3/H2O-solution and the polar stratospheric cloud-scheme which are used in the KASIMA model into ECHAM. These schemes are 3-D versions of a model, originally developed at MPI-C. In contrast to KASIMA, which is using the aerosol surface density as observed by SAGE II ECHAM coupled with SAM will be able to calculate the treatment and consideration of stratospheric sulphate aerosol and sulphuric acid vapour explicitely. 
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