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First results of the AquiFR project: assessment 

of the French national multi-model 

hydrogeological system on past years.



Objectives

• Set up a durable hydrogeological modelling platform for the 

monitoring and forecasting of the French groundwater 

resources

• Use of previous regional modelling studies and developments of 

new ones (bedrock aquifers)

• A flexible and efficient modelling tool (allowing the integration of 

different codes)

• Could also be used to easily assess climate change impact on 

hydrogeology in France



4 codes:

• Surfex (Meteo France)

– Surface heat and water fluxes

• Eaudyssee (Mines Paristech) & Marthe (BRGM)

– Hydrodynamic modelling

• Gardenia (BRGM)

– Conceptual model for surface flow (karsts)



Use of the Open-PALM coupler

• Coupler: a software tool allowing the parallel execution and the 

intercommunication of programs not having been especially 

designed for that

• Easy set-up (already used with the Eaudyssee code)

• Flexibility

• High performance

• Fairly simple integration of new codes (from program to subroutines, 

module import and Palm instructions)

– Example on a .f90 file:



AquiFR structure in the 

Open-Palm coupler

Runoff, infiltration

Atmospheric forcing/
Runoff, infiltration

Water flow

(http://www.cerfacs.fr/globc/PALM_WEB)

Water head, 
river ground water exchanges
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Existing studies put together into one platform



Current extension of the AquiFR applications

• 13 aquifers applications

– 8 Eaudyssee
• 450 000 grid cells

– 6 Marthe
• 1 200 000 grid cells

• 6 karst applications

• dt = 1day 

• 125m < dx < 1000m

• Bedrock aquifers of Bretagne 

under development in Rennes

• Rhone & Garonne applications 

are to in the process of being 

included



Preliminary results: water head maps

• Need for global re-evaluation



Reanalysis using historical water level records (around 400 

so far and more a being processed)



Evaluation through reanalysis: Bias map (m)



Evaluation through reanalysis: 1999 > 2008 

Bias (m)

Ongoing work...
• More piezometer analysis
• Water flow stations comparison



Comparison between the two codes 

Somme Basin

• Different calibration processes 
(time periods and 
piezometers)



Future tasks…

• Continue the reanalysis further back in time (water abstraction 

records are uncertain), ongoing

• Implement the water table feedback in Surfex (land surface model)

• Assessment of forecast capabilities through hind cast (from 10 days 

up to the seasonal scale), before ensemble forecasting

• Using a common routing river network for all the applications as the 

transfers times can differ with various resolutions.

(Difference of resolution 
between two chalk 
application in the Seine 
basin)



And hopefully one day, on national TV…

Groundwater forecast reports



And hopefully one day, on national TV…

Thank you for your attention !


