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A Year in France, Under Joel’s Supervision (1995) 

The project: 
 
Recode ISBA in the new Meso-NH 
atmospheric model 
 
Evaluate performance with a case study 
during HAPEX-MOBILHY 



One of the first papers with Meso-NH (1998) 

1-km simulation with Meso-NH + 
ISBA of the 16 June 1986 HAPEX-
MOBILHY case 



Surface fluxes during HAPEX-MOBILHY 



Simulating aircraft fluxes during HAPEX-MOBILHY 
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Back to Canada (1996)… ISBA vs CLASS 

A simple Force-Restore scheme was then operational at EC 
 
The Canadian Land Surface Scheme (Verseghy, 1991) was 
getting popular in the Canadian scientific community 
 
… but it was difficult to implement operationnally (surface 
characteristics, initial conditions) 
 
And results with ISBA were quite good 
 
So... 



Operational Implementation in EC’s Regional 
Short-Range NWP Model (2001) 



Operational Implementation in EC’s Regional 
Short-Range NWP Model (2001) 

The sequential OI analysis 
of soil moisture and surface 
temperature 
 
(Mahfouf 1991) 

(Belair et al 2003) 
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Operational 
Implementation in 

EC’s Regional Short-
Range NWP Model 
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Operational 
Implementation in 

EC’s Regional Short-
Range NWP Model 

(2001) 
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Operational Implementation in EC’s Global 
Prediction System (2006) 



Operational 
Implementation in 

EC’s Global 
Prediction System 

(2006) 
Impact of ISBA + sequential 
OI analysis on medium-
range forecasts 
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Operational Implementation in EC’s Global 
Prediction System (2006) 

Impact entire GLOBAL 
MESO on precipitation… 
 
A substantial portion of the 
improvement comes from 
ISBA + sequential analysis 
(but could not find the 
results / evidence that was 
showing that point...) 
 
Control in blue, GLOBA-
MESO in red 
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“HR” = high resolution 
“R” = regional 
“G” = global 
“D” = Deterministic 
“E” = Ensemble 
“PS” = Prediction System 

ISBA now operational in all of ECCC’s 
NWP systems 

(soon 15 km) 

(soon 39 km) 

REPS… 
soon 15 km 



The SVS Scheme…  
Multiple energy and water budgets 
(new subgrid-scale tiling) 

Multi-layer model for soil moisture 

New snow pack under the 
vegetation 

Root density function depending on 
vegetation type 

Changes to vegetation thermal 
coefficient, albedo, and emissivity 

Stomatal resistance from 
photosynthesis scheme 

Still a single canopy layer scheme 



Impact of SVS, initialized by CaLDAS (screen) 

RMSE for air temperature 
Winter, Europe 



Impact of SVS, initialized by CaLDAS (sat) 
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The land surface… increasingly popular... 
Land data assimilation… satellite observations for soil moisture, 
surface temperature, ground snow, vegetation, 
photosynthesis… 
 
Modelling… balance to achieve for several applications (NWP, 
agriculture, forests service, hydrology, and others) 
 
Integration as part of environmental prediction suites 
 
Coupling with atmosphere still a challenge, i.e., good surface 
not always equal with good atmosphere 
 
… and many more subjects (including calibration) 



My gratitude to Joel, and to everyone at Meteo-France 
for the long-lasting and fruitful collaborations 

Stephane Belair, 21 March 2019, Montreal 


