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Hans-Jürgen Panitz KIT/IMK-TRO

Overview

Implementation of new IFS convection scheme –

Panitz & Rockel

Impact of land use and soil data specifications –

Smiatek, Helmert & Gerstner

URBMIP –

Wouters, Trusilova & Schubert

COSMO-CLM/NEMO-MED12 over the Mediterranean Sea –
Akhtar, Ahrens, Brauch

Higher order spatial discretization, EXTPAR developments, 
OASIS unified interface, …

CLM-Community issues
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Hans-Jürgen Panitz KIT/IMK-TRO

Implementation of new IFS convection scheme

Hans-Jürgen 

Panitz, KIT

Burkhardt 

Rockel, HZG

diurnal cycle 

precipitation

1989 – 1996 

JJA

Tiedtke

IFSnew

IFSold

Bechtold, P, N.Semane, P.Lopez, J.-P.Chaboureau, A. Beljaars, N. Bormann, 2014: Representing

equilibrium and nonequilibrium convection in large-scale models. J. Atmos. Sci. 71, 734–753.
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Hans-Jürgen Panitz KIT/IMK-TRO

Implementation of new IFS convection scheme Cy40r1
annual cycle precipitation 1989 – 1996 JJA

Tiedtke

IFSnew

IFSold

PIKCRU
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Hans-Jürgen Panitz KIT/IMK-TRO

Implementation of new IFS convection scheme

Difference in 

precipitation

IFSnew – IFSold

1989 – 1996

 new IFS generally 

drier over land
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Hans-Jürgen Panitz KIT/IMK-TRO

Implementation of new IFS convection scheme

Conclusions
• improved diurnal cycle

• precipitation climatology not improved

Outlook
• tests over Europe and other domains

• analyze influence on other quantities

• implementation in COSMO-CLM 5.0
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Vegetation characteristics

• GLC200 – min/max for each land use category

• ECOCLIMAP – monthly for each land use category and climatic zone

Soil characteristic 

• DSMW/FAO – soil texture categories

• HWSD – proportions of sand, silt and clay

Impact of land use and soil data specifications

Gerd Smiatek, KIT/IMK-IFU

Gerd Smiatek, KIT

Jürgen Helmert, DWD

Eva-Maria Gerstner, Uni Frankfurt
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Impact of land use and soil data specifications

Gerd Smiatek, KIT/IMK-IFU

Comparison for ERA40 driven run 

on CORDEX-MED domain

1986 - 2000
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Impact of land use and soil data specifications

Difference to 

E-OBS V9.0

2m temperature

(area mean)

1991 - 2000

Gerd Smiatek, KIT/IMK-IFU

ECO-HWSDECO-FAO GLC-HWSDGLC-FAO

Vegetation

GLC200 - ECOCLIMAP

Soil

DSMW/FAO - HWSD
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Difference to 

E-OBS V9.0

precipiation

(area mean)

1991 - 2000

Impact of land use and soil data specifications

Gerd Smiatek, KIT/IMK-IFU

ECO-HWSDECO-FAO GLC-HWSDGLC-FAO

Vegetation

GLC200 - ECOCLIMAP

Soil

DSMW/FAO - HWSD
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Impact of land use and soil data specifications on 
COSMO-CLM simulations

Conclusions
• Evaluation of GLC/ECOCLIMAP and DSMW/FAO HWSD (newly 

implemented)

• Internal model variability approx. 0.3 K and 0.3 mm/day (seasonal 

mean values)

• Differences related to land use in range of the internal model 

variability

• Differences related to soil data: up to 1.8 K in temperature and 21% in 

precipitation (monthly mean)

• Closer look to the soil data, implementation, higher resolution needed

Gerd Smiatek, KIT/IMK-IFU
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 Compare the existing urban parameterizations in COSMO-CLM on a 

real site application

 Chosen site: Berlin urban area

 Chosen variable: temperature

Objectives

URBMIP

Kristina Trusilova/ DWD

Hendrik Wouters, KU Leuven

Kristina Trusilova, DWD

Sebastian Schubert, PIK
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urban soil sealing (EEA),

anthr.heat emiss. (NCAR)

TEB
single-layer urban 

canopy model

TERRA-URB
bulk urban canopy

model

DCEP/BEP
multi-layer urban 

canopy model

Geometry of 

buildings
n layers 1 layer no

Anthropogenic 

heat flux
modelled modelled prescribed

Evaporation no yes no

Snow cover no yes no

Differences in parameterization for urban land

Kristina Trusilova/ DWD

Input full 3D city GML standard

URBMIP
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Model domains and simulations

4 model domains - 6 model simulations

Simulated time: 2002

Forcing: ERA interim

Simulation 1 (domain 1, ∆x= 24 km)

Simulation 2 (domain 2, ∆x= 7 km)

Simulation 3 (domain 3, ∆x= 3 km)

Simulation 4a (domain 4, ∆x= 1 km) + urb.param. 1

Simulation 4b (domain 4, ∆x= 1 km) + urb.param. 2

Simulation 4c (domain 4, ∆x= 1 km) + urb.param. 3

URBMIP

Kristina Trusilova/ DWD
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annual cycle mean daily UHI = TAlexanderplatz – TLindenberg at 2m

Kristina Trusilova/ DWD

URBMIP

Mean UHI

Obs 0.99 °C

DCEP/BEP 1.53 °C

TEB 1.33 °C

T-URB 1.95 °C

Legend:

--- observations

--- BEP

--- TEB

--- TERRA-URB

--- TERRA-URB0-flux
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day hour day hour

day hourday hour

Legend:

--- observations

--- MLUCM

--- SLUCM

--- BULK

--- BULK0-flux

diurnal cycle

of

average UHI in 

different 

seasons DJF MAM

JJA SON

Kristina Trusilova/ DWD

URBMIP
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 no model performs best for all seasons

 choice of the model should be guided by goal of the study

 current planning for implementation in standard COSMO code

o TERRA-URB

o Interface for BEP-DCEP

o Interface for TEB – implementation

 more details on the Berlin study: 

K. Trusilova et al: The urban land use in the COSMO-CLM model: a 

comparison of three parameterizations for Berlin, submitted to Met.Z.

 to come: Basel study using BUBBLE urban boundary layer 

observations

Kristina Trusilova/ DWD

URBMIP
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COSMO-CLM/NEMO-MED12 over the Mediterranean Sea

1

8

Naveed Akhtar / Uni Frankfurt

Naveed Akhtar, Uni Frankfurt

Bodo Ahrens, Uni Frankfurt

Jennifer Brauch, DWD

atmosphere

COSMO-CLM (0.44°)

ocean

NEMO-MED12 (1/12°)

coupler

OASIS3-MCT2

atmospheric forcing

ERAinterim (1979-2012)

river climatology

Ludwig et al. (2009)
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1

9

1980 - 2011

surface temperature

SST / T_S

coupled CPL
- uncoupled CCLM

SST…

• in CPL warmer than CCLM in DJF

• in CPL colder than CCLM in JJA

Naveed Akhtar / Uni Frankfurt

COSMO-CLM/NEMO-MED12 over the Mediterranean Sea
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2

0

C. Dubois & S. Somot / CNRM

COSMO-CLM/NEMO-MED12 over the Mediterranean Sea
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2

1

C. Dubois & S. Somot / CNRM

 Coupled system for the Mediterranean Sea is running with good 

first results

 MACC climatology increased solar radiation (up to 30 Wm‐2) 

during spring and summer which reduced SST bias (2-3°C)

 Air‐sea fluxes are better represented in the coupled model 

compared to ERA-Interim and the uncoupled COSMO-CLM

COSMO-CLM/NEMO-MED12 over the Mediterranean Sea
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CLM-Community development
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Update of CLM-
Community Flyer
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To improve the communication 

within the growing community:

CLM-Community Newsletter

- 3rd issue published in July

If you are interested in receiving, 

please, send an email to:

clm.coordination@dwd.de

CLM-Community Newsletter

mailto:Clm.coordination@dwd.de
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CLM-Community science plan

1 Outline of the science plan

2 Challenges of regional climate modelling

3 Potential of the CLM-Community and COSMO-CLM

4 Goals

5 Strategy

5.1 Understanding of climate feedbacks at regional scale

5.2 Establish a Regional Earth System Model (RESM)

5.3 Reduction of systematic errors

5.4 Seasonal to decadal prediction

5.5 Paleo-climate reconstructions

5.6 High resolution climate simulations

5.7 Evaluation and application

5.8 Continuous update of the model documentation

5.9 Adaptation to emerging computer architectures

5.10 Future challenges
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outlines relation COSMO and CLM-Community (special development partner)

COSMO agreement Annex D equal to 
Appendix G of CLM-Community agreement

COSMO CLM-Community

provides new version of 

COSMO software

invites to COSMO GM

CLM coordinator  

invited to SMC 

meetings

provides regularly 

development to 

COSMO

invites to CLM 

Assembly

COSMO SPM invited to 

CLM-CO

unified” model version 
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CRP - Gabriel Lippmann

41, rue du Brill

4422 Belvaux

Luxembourg

http://www.crpgl.lu/index.
php?id=27&L=2

CLM-Community Assembly 2015

September 22 – 25, 2015

http://www.crpgl.lu/index.php?id=27&L=2
http://www.crpgl.lu/index.php?id=27&L=2
http://www.crpgl.lu/index.php?id=27&L=2
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Barbara Früh

Thank you very much for your attention!!!
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Towards a regional climate system model (RCSM)
Unified oasis interface

cosmo_4.21 Oasis3_MCT Veg3D KIT Running

cosmo_4.8_clm19 Oasis3_MCT (UOI) CLM ETH Testing

cosmo_4.18 Oasis3_MCT (UOI) ROMS ETH Testing

cosmo_4.8_clm19 Oasis3_MCT (UOI) TRIM+CICE HZG Testing

cosmo_4.8_clm19 Oasis3_MCT (UOI) Nemo_Med12 GUF/BIK_F/DWD Running

cosmo_4.8_clm19 Oasis3 Nemo_Baltix GUF/BIK_F/DWD Running

cosmo_4.8_clm19 Oasis3_parallel Nemo+MFS CMCC Running

cosmo_4.8_clm19 Oasis3_MCT (UOI) Echam6 BTU Running

cosmo_4.8_clm19 Oasis3_MCT Fesom Uni Trier Planned

 unified oasis interface (UOI) not mature for implementing into COSMO-CLM yet

 Workshop on UOI & UOImulti (multi component coupling) in SEPTEMBER!
Jennifer Brauch / DWD
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Atmosphere – Sea ice – Ocean Coupling:
Status of projects

Models: 
Ocean/Ice/ Runoff

Region Scientists Institution Status

NEMO / (LIM) /
Mediterranean,

North, Baltic Sea

J. Brauch, B. Ahrens, 

T.V. Pham, N. Akhtar
GUF, BiK-F, DWD running

TRIM / CICE / North, Baltic Sea
H. Hagemann, B.

Rockel
HZG running

FESOM / FESOM 

| CCLM /

Arctic, Laptev Sea, 

Svalbard
O. Gutjahr University Trier

in 

progress

NEMO?/ (LIM) /
(Western) Mediterr., 

Northeast Atlantic

H. Feldmann, G.

Schädler, H.-J. Panitz
IMK-TRO (KIT) planned

NEMO / (LIM) / Mediterranean Sea A. Will BTU Cottbus planned

NEMO / (LIM) / Mediterranean Sea
L. Cavicchia, A. Sanna, 

S. Gualdi, P. Oddo
CMCC running

ROMS / / Southern Atlantic D. Byrne, L. Papritz ETHZ running

Burkhardt Rockel / HZG


