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   The ISBA-2LISBA-2L scheme evolves 4 prognostic variables. (Giard and Bazile 2000) 
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surface temperature
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superficial soil water content

total soil water content

WaterWater

~1-2 h

~1-2 day

~6-12 h

~10 days!!!



   In this model the ground is conceptually split into two layers, a relatively thin layer near the 
top with uniform temperature, and a deep soil layer also of uniform but different temperature. 
The net result is that flux from the deep soil layer tends to restore the top layer, opposing any 
radiative forcing from the atmosphere. This method is an alternative to a multilayer soil model, 
which is computationally more expensive.
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1) Optimum Interpolation of T2m  and RH2m  using 2m observations interpolated at the model 

grid-point by a 2m analysis (2-D CANARI OI)

∆ T2m = T2m
a - T2m

b ∆ RH2m = RH2m
a - RH2m

b

2) Correction of 4 surface parameters (Ts, Tp, Ws, Wp) using 2m increments between analysed 

and forecasted values.
Sequential analysis (every 6h)
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OI coefficientsOI coefficients

Ts
a - Ts

b = ∆ T2mTp
a - Tp

b = ∆ T2m / 2π

Ws
a - Ws

b = αWsT ∆ T2m + αWsRH ∆ RH2m

Wp
a - Wp

b = αWpT ∆ T2m + αWpRH ∆ RH2m

 Very strong dependency of 
these background error 
statistics to physiographicphysiographic 
properties and meteorological meteorological 

conditions.conditions.    
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EKF for soil analysisEKF for soil analysis
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EKF: The JacobianEKF: The Jacobian



                                                                                                                      

26th ALADIN-HIRLAM workshop, 4-8th April 2016   (6/21)

 

EKF: The JacobianEKF: The Jacobian

Coupled : used for the forecast

Offline : used in the EKF to calculate the Jacobian
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EKF: The JacobianEKF: The Jacobian

Calculation of the Jacobian requires 4 perturbed runs

– In offline or coupled mode

– offline mode is computationally cheaper and allows smaller perturbation sizes
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OscillationsOscillations



26th ALADIN-HIRLAM workshop, 4-8th April 2016   (9/21)

                                                                                                                      

 

OscillationsOscillations

 In coupled and offline runs

 Between 12UTC and 18UTC when RI>0, when stable boundary layer starts to form

 In all surface variables related to fluxes

          oscillations that remain when timestep is decreased from 300s to 60s : 

artificial !

 No fibrillations, but caused by small inconsistencies in turbulent fluxes between the 

surface and the atmosphere
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Small inconsistencies between the surface and the atmosphere cause oscillations 

in coupled and offline SURFEX runs when RI>0

No problem for model runs, but important effect on Jacobian values of the EKF in 

certain locations

Solutions :

– Use a filter to remove oscillations

– Use a lagged atmosphere

Results : 

– Oscillations dissapear with solutions

– Better forecast scores for lagged atmosphere
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            Combining the EKF soil analysis with a Combining the EKF soil analysis with a 

three dimensional variational upper-air three dimensional variational upper-air 

assimilation for ALARO assimilation for ALARO 
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STAEKFSTAEKF
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STAEKFSTAEKF
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The short-time truncation of 
the dynamics

 

STAEKFSTAEKF
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Twin experiment study for Albedo and LAITwin experiment study for Albedo and LAI
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STAEKFSTAEKF
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STAEKF at CabauwSTAEKF at Cabauw
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STAEKF at CabauwSTAEKF at Cabauw



                                                                                                                      

Outlook:Outlook:
1. Use of Land SAF product as forcing for SURFEX 1. Use of Land SAF product as forcing for SURFEX 
offline runs: solar downward and longwave radiationoffline runs: solar downward and longwave radiation

2. Use albedo and LAI from new sensors ProbaV and 2. Use albedo and LAI from new sensors ProbaV and 
combine this information with STAEKF.combine this information with STAEKF.

3. Test STAEKF in a real enviromenet within SODA and 3. Test STAEKF in a real enviromenet within SODA and 
ALARO for NWP applicationALARO for NWP application

4. Combine 3d-var with STAEKF for NWP application.4. Combine 3d-var with STAEKF for NWP application.

5. Use of STAEKF for study about the coupling 5. Use of STAEKF for study about the coupling 
between atmosphere and land surface and for seasonal between atmosphere and land surface and for seasonal 
forecasting.forecasting.
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