The CLM-Community and its Activities

Contact: Andreas Will, Environmental Meteorology,

The CLM-Community is an growing international network of scientists from different
climate research institutions developing and applaying the climate mode of the COSMO
model (COSMO-CLM), which is a unified model version for operational weather forecast
and regional climate modelling. In the last year 16 new members joined the community.
The figure on the right gives an overview of the members institutions and their main
activities within the network.

The main achievements of the last year are presented further below. The PrE Processor
PEP and the unified interpolator int2Im2 provide the opportunity to use different initial
and boundary conditions for regional climate simulations and for numerical weather
prediction runs. The scenario simulations with ECHAM5/MPIOM boundary conditions are
at the moment a unique data set of an ensemble of transient, high resolution (1/6 °)
climate change simulation over the time period 1960-2100.

Furthermore, the priority projects for model developments are listed also.
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Figure 1+2: Structure of the PrE Processor PEP.

Additionally to the DWD external data the
ECOCLIMAP data set is made available by the
program PEP (G.Smiatek, IMK-IFU). The topo-
graphy is taken from the USGS data and the deep
soil temperature from the CRU data set. The output
format can be chosen GRIB or NetCDF, which is an
international standard used by the CLM-Commu-
nity. The output parameters are given below.
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PEP STRUCTURE

Fig. 3: The int2Im2 Interpolator

The figure shows the in- and output of the interpola  tor int2Im2. The number
of different input data is substantially increased in comparison to int2Im1.
The ERA40 and NCEP reanalysis and the output of dif ~ ferent global (ECHAMS,
HadAM3, GME) and regional (COSMO, REMO) models can  be used now as
initial and boundary conditions for weather and cli mate applications with the
COSMO-CLM. Further conversion tools are in prepara tion. The possible
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Model Development Activities

The most of the developments of the COSMO Model system in last 3 years provided by members of the CLM
Community have been devoted to technical improvements like restart, NetCDF-standards, extension of the
preprocessor. This stage is mainly finished and the activities focus now on model extensions and improvements of
existing model components in order to reduce the model uncertainties.

The main model developments are:

[N

Coupling with the Soil-Vegetation model VEG3D , Cathérine MeiRBner and Gerd Schéadler, IMK-TRO Karlsruhe

Veg3D is already fully coupled with COSMO_4.1
Additional parameters:

Land use => taken from the DWD Pep

Soil parameters => additional file in CLM code

General Results in comparison to TERRA_ML:
Annual evapotranspiration sum is more homogenous in VEG3D which agrees better with measurements (figures)
Influence on annual preciptation is in the range of 100 — 200 mm.
2. Coupling with the Soil-Vegetation Community Land Model (CLM), Reto Stockli and Sonia Seneviratne, ETH
The coupling between COSMO-CLM and CLM is not finished.
The documentation of the Community Land Model can be found on the homepage
The model is used in the Community Climate
System Model (CCSM). It provides several additional features as given in the graph.

3. Aerosol-Cloud Coupling and Atmospheric Chemistry in Climate Mode

(BTU Cottbus)

Recently the COSMO-ART model version has been finished for atmospheric aerosol and chemistry applications
This work shall be combined with further developments in this field, like the cloud-aeorosol feedback
(hygroscopicity), investigated by S.Metzger and fast atmospheric chemistry solvers beeing tested in Cottbus

S.Metzger (MPIfC Mainz), E.Schaller

4. Implementation of the NEMO ocean model for the m  editerranean (NEMO-MED), G.Leckebusch, H.Hubener,
U.Ulbrich (FU Berlin), S.Legutke und I.Fast (Model and Data, Hamburg), A.Will (BTU Cottbus)

The COSMO-model simulations over Europe are strongly influenced by the prescribed SSTs of the
mediterranean sea. A project has been started to couple the NEMO ocean model in the configuration for the
mediterranean with the COSMO-CLM in order to overcome this short coming

e-mail: will@tu-cottbus.de
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Scenario Simulations and the Quality Control

During the last 18 months the sceneario
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Figure 4 : Quality control for Scenario Simulations
The figure gives an overview of the concept of the quality control of
scenario simulations. Selected results will be published in a Tech-
nical Report. All results will be made available on internet. The
very basis of the quality control is the comparison 1 between the
evaluation run CLMO50 and the reference data.
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Figure 5: Climatological difference of the 2m-Temperature betw  een CLMO050 and CRU for the time period 1979-1998 .  The
evaluation of the 2m-Temperature of the CLM 3.1 model version against CRU data exhibits a cold Bias of roughly 0.5 K to 1K in most parts
of Europe for the yearly climatology. In the winter and in the summer the results are substantially different. In each season there are
regions, which exhibit nearly perfect results, like e.g. the T_2m in Germany in the summer. As shown by the other comparisons, the results
depend on the forcing, the time period, the season and the region.
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% W/ overestimation of precipitation in northern Europe and an
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A yearly climatology. The results are qualitatively different for
E— smmm the summer and the winter season (notice please, that the
| crucD4 monthly sums are one order of magnitude smaller).
oy However nearly perfect precipitation was simulated for
Germany, as shown by the annual cycle figure.
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the forcing. the time period, the season and the region.
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