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Motivation

• Strategic goal: COSMO model with redesigned data structure and 
improved physics components from ICON

• Main aims: 
• Improvement of COSMO model forecast skills in  boundary-

forcing from ICON,
• Reduction of code maintainance for unified physics 

components

• Development steps: 
• Technical implementation: new interfaces, merge and 

adaption
• Numerical experiments: Hindcasts, BACY, NUMEX
• Verification: web-based app using feedback files from model 

runs



Process Scheme Model

Radiation
RRTM (later with McICA & McSI) ICON

δ two-stream COSMO

Sub-grid scale
orographic drag blocking, GWD ICON/COSMO

Microphysics prognostic: water vapor, cloud water, 
cloud ice, rain and snow ICON/COSMO

Convection mass-flux shallow and deep Tiedtke-
Bechtold ICON

Tiedke, (Tiedtke-Bechtold) COSMO

Turbulent transfer prognostic TKE ICON/COSMO

Land
tiled TERRA + soil moisture analysis ICON

TERRA COSMO

Physics in COSMO 5.5



Hindcasts

U. Schättler

• Model sensitivity study using 
several configurations

• Adaptions needed in
• COSMO Namelist
• Int2lm Namelist



Hindcasts
• Hindcast period March, April, May 2016
• Sensitivity study for several configurations
• Mean error and RMSE for selected parameters



BACY



BACY 

U. Schättler

DOMAIN AVERAGED SOIL MOISTURE 27-81 cm

1. OPER-NOW: wet 
soil

• COSMO 5.4 
with operational 
configuration

2. TEST-NEW: dry soil
• COSMO pre5.5 

with ICON setup



Processes

DOMAIN AVERAGED SOIL MOISTURE 27-81 cm

U. Schättler
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Model validation: W_SO in CDE

Model validation by C. Becker, Lindenberg

Problem: different soiltype in CDE compared to field site
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Model validation: W_SO in IEU

Model validation by C. Becker, Lindenberg
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Model validation: W_SO in CD2

Plots: M. Baldauf

CD2 IEU

Comparison of W_SO, August, 23, 2018 for 27-81cm.
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Model validation: RAO field site

Model validation by C. Becker, Lindenberg
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Model validation: RAO field site

Model validation by C. Becker, Lindenberg
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Model validation: RAO field site

Model validation by C. Becker, Lindenberg
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Model validation: W_SO 

2018 2017 2016 

Plots: M. Baldauf

Comparison of W_SO, August, 23 for 9-81cm
Dry soil in CDE domain in Summer 2018

CDE-Mean 89 kg/m2 CDE-Mean 107 kg/m2 CDE-Mean 106 kg/m2 
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Differences in Gusts for C-D2 and I-EU

C-D2 I-EU
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One reason: T2m difference

T2m: in C-D2 ca. 2K higher than ICON-EU

C-D2 I-EU
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Soli moisture: top soil dry in I-EU

C-D2  in first 3 layers (0-9cm) not so dry as I-EU!

C-D2 I-EU
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Root zone soil moisture dry in C-D2

Root zone level 5 (27-81cm) in CD2 dryer than in I-EU 

C-D2 I-EU
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Recent developments

- TERRA: unified COSMO / ICON version: running in C-D2 (COSMO 
configuration) [better COSMO scores]

- Work on canopy features in TERRA (M. Raschendorfer, J.-P. Schulz, J. 
Helmert) [work in progress]

- Improved snow evaporation in forests (G. Zängl) [in ICON]

- Revised diurnal cycle of plant evapotranspiration (G. Zängl) [in ICON]
- Bug fix in soil water budget (L.Schlemmer, J. Helmert, G. Zängl)[done]

- EXTPAR: Merging with ETH, MPI (K. Osterried, L. Kornblueh, J. Helmert) 
[work in progress] 
- code evaluation (MPI option), Python 
- TestSuite, 
- new DEM (DLR, Airbus) (M. Köhler)

- COSMO soil issues: impact on gusts in C-D2 (M. Baldauf)
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• Work on snow [almost finished]  and vegetation [ongoing] in 
TERRA

• Unified EXTPAR as community project
• Problem: Missing soil-moisture analysis in COSMO:

• Dry root-zone soil moisture in C-D2 leads to less 
evapotranspiration compared to I-EU 

• Overestimation of T-2M (against verification) and 
sensible heat flux

• Impact on land-sea interaction and development of gusts

• Outlook:
• New meeting of AG TERRA in DWD (Q4/2018)

• Revision of ICON developments for COSMO
• Roadmap of new developments

• I-EU soil-moisture relaxation for I-D2

Summary


