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Forecasting SBL Weather

Modelling of SBL over snow and ice

Turbulence parametrisations

Air quality modelling in SBL
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 index – yearly mean hit rate

Based on forecasts v.s. observations over selected Finnish SYNOP stations 
• T2m_max forecasts: 00UTC + 18h ja 12UTC + 30h
• T2m_min forecasts: 00UTC + 30h ja 12UTC + 18h
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FMI HARMONIE-AROME compared to 
FMI HIRLAM,  March 2013 T2m

The classical Nordic Temperature Problem in AROME (not very bad, though)

HARMONIE-AROME HIRLAM



In this presentation:

WG1 – Operational 

WG2 – GABLS4 update

WG3 - EFB update



Main conclusions ECMWF/GABLS SBL workshop (Nov 2011)

 Uncertainty in the formulation of diffusion in stable situations remains high. Meso-scale 

variability and terrain heterogeneity are important 

 Use of Turbulent Energy equations to support the turbulence closure. 

 Large uncertainties on momentum budget in models. Impact of drag over land on the 

planetary scales. Intercomparison proposed.

 Biases in the LW downward radiation even in clear sky situations. Verification studies 

using e.g. BSRN were recommended. 

 SBL is highly interactive with the underlying surface. Consider coupled system. LES 

should have at least simple surface energy balance.

 More diagnostic studies on behavior of the boundary layer and its interaction with the 

surface. More use of super-sites (CEOP, FLUXNET)

 For land surface : (i) shallow top soil to represent fast time scales, (ii) multi-layer snow 

scheme, (iii) use many observational sites to derive relevant model parameters, (iv) use 

DA techniques to "inverse" land surface parameters.

 Define a new GABLS case for uniform snow 



WG – 
OPER

We do not need to list and solve all 
problems but concentrate on some?

Consistent treatment of momentum 
fluxes of different scales and origin

Forecast of (dissolution of) fog and
visibility over different surfaces

Consistent treatment of 
cloud microphysics-radiation interactions

Proper handling of heterogeneity of the
surface + under and above it



WG – 
OPER

Consistent treatment of momentum 
fluxes of different scales and origin

Suggestion:

Ensure consistent in scales derivation of the 
mean elevation and parameters needed for the
parametrisations of subgrid-scale orogaphic
momentum fluxes, based on high-resolution
digital elevation data (SRTM and others).

Coordinate work already ongoing in HIRLAM, 
ALADIN, UKMO, COSMO . A working week on the
finest scale modelling planned in HIRLAM, might
start with the orography update and continue to
provide fine-resolution estimate of orographic
drag for comparison with global models? 



WG – 
OPER

Forecast of (dissolution of) fog and
visibility over different surfaces

Suggestion: 

Arrange a model intercomparison of
forecast visibility and cloud base
(=diagnostic, post-processed), starting 
from an inventory of existing schemes 
and validation methods



WG – 
OPER

Suggestion:

Ensure consistency between the
assumptions concerning cloud particle
size distribution in microphysics and
radiation parametrizations 

- For stable boundary layer: mostly fog
and low level water and ice cloud

Consistent treatement of 
cloud microphysics-radiation 
interactions

> T
2m



WG – 
OPER Proper handling of heterogeneity 

of the surface + under and above it

Suggestion

Compare surface temperature and 
Under-surface profiles over different  
surfaces using advanced process models 
like CROCUS, HIGHTSI, …

> T
2m
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Halley

May 2003

Dome C



GABLS4 plans over Halley and Dome C

Halley: (early) winter conditions

Research question: Evolution of very stable boundary layer starting from 
neutral conditions, with interaction of turbulence, longwave radiation, 

and heat conduction in snow

Challenges: At Halley, finding a case with mininum advection, katabatic 
winds and effects of sea is not easy: more suitable for 3D model 

comparisons

Dome C: summer conditions

Research question: Understanding stable boundary layer in conditions of strongly 
forced diurnal cycle over snow, with interaction of short- and long-wave radiation, 

turbulence, and heat conduction in snow

Advantages: More homogeneous environment than Halley, a lot of previous 
modelling done to support single-column experiments



GABLS4 plans over Halley and Dome C

3D model experiments 
ARPEGE – AROME

HIRLAM with ECMWF boundaries
Polar WRF with ECMWF boundaries

COAMPS
To understand advections, prepare input for 1D experiments, and 

compare 3D model results as such

Single-column model experiments 
MUSC with ARPEGE – AROME

Polar WRF 1D
Duynkerke model

and others
To address the main research questions of PBL evolution, and to 

create a test case for development of NWP parametrisations

To be compared to LES results and detailed observations 
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Valery Masson for 
MNH/AROME, 2013



Eric Bazile for ARPEGE, 2013



Jean-Francois Geleyn & Ivan Bastak-Duran for ALARO, 2013



  

Many colleagues have contributed 
to this presentation:

Eric Bazile, Valery Masson, 
Francois Bouyssel, Jean-Francois Geleyn 
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Nathan Kleeorin, Ben Gurion University

Thank YOU!
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