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Model configuration - ROUTI 

parameter / model COSMO GME 

aerosol  fixed climatology 

emissivity const. field 

vegetation cycle empirical 

function 

NDVI 

climatology 

minimum stomatal resistance const. field 

vegetation albedo const. const 

root profile 

 

uniform exponential 

reduced minimum turbulent diffusion  

tkhmin,  tkmmin (m**2/s) 

1.,   1.   0.4,    1.  
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Model configuration - ROUTI 

parameter / model COSMO GME 

aerosol  climatology climatology 

emissivity field field 

vegetation cycle NDVI 

climatology 

NDVI 

climatology 

minimum stomatal resistance field field 

vegetation albedo field const 

root profile 

 

exponential exponential 

reduced minimum turbulent diffusion  

tkhmin,  tkmmin (m**2/s) 

0.1,   0.1   0.4,    1.  

source of pictures: wikipedia 

//upload.wikimedia.org/wikipedia/commons/7/73/Root-system.jpg
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• Operational implementation in GME  

  2007 vegetation climatology, 2009 aerosol climatology 

 

• With the advent of the new EXTPAR numerical experiments  

  within the COSMO COLOBOC project 

 

• Experiments in parallel-suite of COSMO-EU 29.03.-21.08.2012 
   Reduced minimum diffusion coeff. since 19.06.2012 

•  Experiments in parallel-suite of COSMO-DE 23.04.-21.08.2012 
   Reduced minimum diffusion coeff. since 19.06.2012 

 

•  Experiments in configuration of COSMO-DE L65 28.06.2012- 

 

 

 

 

 

 

 

 

 

 

 
 

History 

+ changed cloud cover of ice clouds 
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Model configuration 
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Richard-Assmann observatory  

Field site Falkenberg 
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RAO / GME RAO / COSMO-EU 

Richard-Assmann observatory  

Field site Falkenberg 
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Model configuration: Aerosol 



• The troposphere is not in a radiative equilibrium and a net 

radiative cooling rate is balanced by convective transfer from 

the surface with positive net radiative imbalance (D. Hartmann, 

Global Physical Climatology,1994). 

 

• Reduced optical depth with aerosol climatology further 

destabilize the atmosphere - heating the surface, increase 

sensible and latent heat fluxes (Rodwell and Jung, 2008). 

 

• Convection tries to restore radiative-convective equilibrium 

by cooling the surface and heating the mid-to-upper 

troposphere (Rodwell and Jung, 2008). 

 

 
 

Theory 



Mechanism: according to Rodwell and Jung, 2008 

 

• Initialisation: Thermal destabilisation of the vertical profile 

leads to an enhancement of convection that tries to restore 

radiative-convective equilibrium 

 

• Interaction with large-scale dynamics: Reduction of absorbing 

aerosol leads to a direct cooling of the lower troposphere that 

limits a strengthening of ascent.  

 

• With less ascent large-scale convergence is reduced during 

the simulation 

 

 

 
 

Theory 



Monitoring K. Stephan  

CDE/CEU ROUTI 00 + 12h 

Meteosat VIS 12 UTC 



COSMO T_2m-mean error in summer  

with observed cloud coverage (U. Damrath) 

 
CEU 

CDE 

TCC< 0.25 TCC > 0.75 

TCC< 0.25 TCC>0.75 



2012-08-19-12 UTC 



Monitoring  

K. Stephan 



Solar downward radiation 



Solar downward radiation 



2m-temperature 



RAO MOL 

2m-temperature 



Solar downward radiation and 2m-temperature 



Solar downward radiation and 2m-temperature 



Solar downward radiation and 2m-temperature 



Solar downward radiation and 2m-temperature 



Solar downward radiation and 2m-temperature 



Verification 



CEU 00/12 UTC LM2 

19.07.-19.08. ROUTI - ROUTP    
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00 UTC 

12 UTC 

CEU 00/12 UTC LM2  

19.07.-19.08. ROUTI - ROUTP    

Gusts 

> 20 m/s 

afternoon 



00 UTC 

12 UTC 

CEU 00/12 UTC LM2  

19.07.-19.08. ROUTI - ROUTP    

Precip 
> 10 mm/6h 



CDE 00 UTC Germany 
20.06.-21.08. ROUTP   01.07.-14.08. CDEL65 

ROUTI 

ROUTP 

ROUTI 
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T TD P FF 

ROUTI 

ROUTP 

ROUTI 

CDEL65 

ROUTP 
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00 UTC 

12 UTC 

CDE 00/12 UTC DE  

20.06.-21.08. ROUTI - ROUTP    

Gusts 

> 20 m/s 

afternoon 

afternoon 



00 UTC 

12 UTC 

CDE 00/12 UTC DE  

01.07.-14.08. ROUTP – CDEL65    

Gusts 

> 20 m/s 
afternoon 

afternoon 



00 UTC 

12 UTC 

Precip 
> 10 mm/1h 

CDE 00/12 UTC DE  

20.06.-21.08. ROUTI - ROUTP    

afternoon 
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12 UTC 
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Severe weather 

case studies 



Case Study 

COSMO-DE Precipitation 

20.05.2012 



Case Study 20120520  

 

Abb3: 1. std. Niederschläge Messnetz, angeeichtes Niederschlagsbild RW [mm/h] 

Quelle: Sofortbericht 20.05.2012 



Case Study 20120520 6h TOTPREC 

00 UTC run ROUTI 



Case Study 20120520 

12 UTC run ROUTI 



Case Study 20120520 

00 UTC run ROUTP 



Case Study 20120520 

12 UTC run ROUTP 



Case Study  

COSMO-DE Gusts 

30.06.2012 



fx, 30.06.2012, 23 UTC (Beobachtungen) + COSMO-DE, 30.06., 12 + 11 H 



fx, 30.06.2012, 23 UTC (Beobachtungen) + COSMO-DE, 30.06., 15 + 08 H 



fx, 30.06.2012, 23 UTC (Beobachtungen) + COSMO-DE, 30.06., 18 + 05 H 



CDE 12 UTC RUN  1h VMAX 



CDE 12 UTC RUN  1h VMAX 



CDE 12 UTC RUN  1h VMAX 



Case Study 

COSMO-EU/DE Precipitation 

07.07.2012 



07.07., 12 UTC: 6-std. Niederschlag (Beobachtungen) + COSMO-EU 

06.07., 12 UTC 06.07., 18 UTC 07.07., 00 UTC 



CEU 12 UTC RUN  6h TOT_PREC 



CEU 00 UTC RUN  6h TOT_PREC 



CEU 12 UTC RUN  6h TOT_PREC 



CEU 00 UTC RUN  6h TOT_PREC 



CEU  Precip Verification 



CDE 00 UTC RUN  6h TOT_PREC 



CDE 00 UTC RUN  6h TOT_PREC 



CDE 00 UTC RUN  6h TOT_PREC 



CDE  Precip Verification 



Conclusions 

COSMO model configuration with new aerosol 

climatology - operational in GME, ECMWF 

• improves reliability of forecasts in severe weather situations   

  claimed by forecasters 

• higher model forecast consistency between runs 

• more reasonable physics, sharing between GME and COSMO 

• higher RMSE for T_2M and TD_2M but improved verification     

  scores for pressure, mean wind bias and strong gusts  

Thank you 

 
 

 

 

 

 

 

 

 

 

 
 


