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HIRLAM fysica

� KPT/CPT, EDMF in KPT

� Search for convection improvements, 
impact SLHD

� Application AROME: Lightning intensity 
based on graupel

� New version of RK

� Impact orographic roughness 

� Impact radiation on lowest model level



KPT/CPT
� KNMI/Cabauw parameterization testbed

� Environment to run 1D models with daily 
forcing from 3D model

� Comparison with observations from different 
special sites (Cabauw, Chilbolton, Lindenberg) 
and different cases (ARM etc).

� Possibility to derive statistics over longer period 
and comparison between models and model 
versions

� Good test for new/updated parameterizations



Examples KPT
Cloud fraction
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Impact dynamics on convection

� Differences between AROME and 
ALARO without deep convection scheme

� Differences partly due to difference in 
horizontal diffusion

� SLHD removes energy on short and 
longer scales.

� Differences to be seen in vertical 
divergence, precipitation and energy 
spectrum
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Application of AROME

� Graupel plays large role in charge 
separation in thunderstorms

� Relation between graupel and observed 
lightning intensity

I = 0.2 ρ qg + qs + qi( )dz∫[ ] WRF /USA

I = a1 ρ qg( )dz∫( )arctan a2 ρ qg( )dz∫[ ]( )[ ]3

AROME /NL



Application of AROME
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WRF relation                                  AROME-relation



Application of AROME



New version of KF-RK

� Original version of Rasch-Kristjansson 
scheme (condensation) has tendency to 
overpredict small precipitation amounts

� Too much precip from shallow cumulus 
with warm cloud tops

� New version improves behaviour 
considerably, especially much better for 
small precipitation amounts



New version of KF-RK
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Impact orographic roughness

� Orographic roughness reduces wind speed

� This reduces surface flux of heat

� Less exchange between surface and 
atmosphere

� Surface cools much more, much lower 
T2m

� No cooling of atmosphere, weaker 
katabatic flows



Impact orographic roughness



Radiation in cold conditions

� HIRLAM has problem with temperature 
gradient problem at lowest model levels

� Too few occasions with large temperature 
gradient between surface and lowest level

� Earlier cause sought in surface and 
surface exchanges

� Probably caused by long wave radiative 
cooling of lowest model level



Radiation in cold conditions


