
  

Stable boundary layer model 
intercomparison

Federico Grazzini – COSMO consortium

Sander Tijm – HIRLAM consortium

….just a simple example to show how data exchange can be useful in 
diagnosing systematic errors 



  

COSMO has problem with the diurnal cycle, more evident in warm climate



  

2 summer case studies with a 
shallow inversion



  

27/08/2011 case study: observed sounding at S. P. Capofiume (SPC)

T2m : 24 °C

32/33 °C



  

Simulated vertical profile from the COSMO I2 analysis for S. P. Capofiume

Lack of proper inversion,
Too high and too weak.



  

ANALYSIS of COSMO I2 – 2Tm

SPC



  

ANALYSIS of COSMO I7 (ic IFS) – soil temperature, first level 

SPC



  

T1 (-10 cm) 29.4 °C

T2 (-25 cm) 29.7 °C

T3 (-45 cm) 27.8 °C

T4 (-70 cm) 26.3 °C

T5 (-100 cm) 20.2 °C

Ground Obs SPC 27/08/2011

COSMO Tground @-41cm

ECMWF Tground @-28 /-100 cm



  

AROME 
surface soil 
temperature 

- Surface is 
generally much 
colder 

- Greater 
variability

http://www.cnrm.meteo.fr/arome/prod/tt.html



  

Light SO winds 
have manteined 
very high night 
temperature on the 
hills downwind the 
appennines, 
successfully 
captured by arome.
In the inner Po 
valley a shallow 
inversion was 
present with lower 
T2m has also 
shown by sounding 
at S. Pietro 
Capofiume in prev. 
slide. 



  

COSMODE for the 
same
date (same model, 
different initialisation)
….qualitatively it looks 
also
too warm in the Po-
valley area



  

A September case with diffuse 
shallow inversions over central 

Europe



  

Anticyclonic stable 
conditions.
Scattered low clouds.

COSMO DE cloud cover



7 UTC



  

AROME fog cloud cover



  



  

COSMO is about 5 
degrees
warmer compared 
with obs over N-
Germany
and Netherlands 



  

LARGER variability in the 
T2m temperature field in 
AROME



  

COSMO DE
surface temperature
-Tground-



  

AROME
surface temperature
-Tskin or Tground??



  

Concerning maximum 
temperatures the 
differences are not so large 
as in the minimum.



  



  



  

Too diffusive atmosphere, too conducive soilToo diffusive atmosphere, too conducive soil

Patrick Volker COSMO GM 2009



IDEALISED SENSITIVITY 
TO  HEAT 
CONDUCTIVITY 
INCREASE. HIRLAM 
SINGLE COLUMN SOIL 
MODEL. 

CONTROL



CONTROL*10

IDEALISED SENSITIVITY 
TO  HEAT 
CONDUCTIVITY 
INCREASE. HIRLAM 
SINGLE COLUMN SOIL 
MODEL. 
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