
HAL Id: hal-01794644
https://brgm.hal.science/hal-01794644

Submitted on 17 May 2018

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Mapping groundwater recharge using the relationship
between the IDPR and baseflow indexes

Sandra Lanini, Y Caballero, L. Arnaud, Pierre Le Cointe

To cite this version:
Sandra Lanini, Y Caballero, L. Arnaud, Pierre Le Cointe. Mapping groundwater recharge using the
relationship between the IDPR and baseflow indexes. Computational Methods in Water Resources
XXII - CMWR 2018, Jun 2018, Saint-Malo, France. . �hal-01794644�

https://brgm.hal.science/hal-01794644
https://hal.archives-ouvertes.fr


  

Computational Methods in Water Resources XXII 
June 3-7, 2018, Saint-Malo, France 

 

 
Mapping groundwater recharge using the relationship between the 

IDPR and baseflow indexes 
 

S. Lanini1, Y. Caballero1, L. Arnaud2, P. Le Cointe3 
 

1 BRGM, Montpellier, France, 2 BRGM, Orléans, France, 3 BRGM, Toulouse, France 

 
 

 
KEYWORDS: groundwater recharge, mapping, IDPR, BFI, infiltration, uncertainty 
 

Quantifying the renewable groundwater resource is a key point for water managers that have 
to organize the water supply for the present and the future in the context of climate change. 
Our work aims to estimate and to map groundwater recharge by precipitation with a resolution 
adapted to water management needs. 

A gridded water budget model was developed to compute the groundwater recharge with a 
resolution of 8 km and a daily time step. Three different water budget methods were included 
to assess the uncertainty associated to the effective rainfall parameterization method. We then 
proposed a global solution to split the effective rainfall between runoff and infiltration, relying 
on a GIS built parameter called IDPR. This distributed parameter is related to the drainage 
density and hydrological connectivity. The IDPR index is available over the all France area 
with at least a 50 m spatial resolution. The river baseflow index (BFI) was calculated with the 
Wallingford method over more than sixty french instrumented watersheds. It is assumed that 
the BFI is representative of the average infiltration coefficient of the hydrogeological basin. A 
linear relationship between the BFI and the spatial average IDPR index was proved for the 
sedimentary basins. It thus allowed calibrating the IDPR index in terms of infiltration capacity. 
Finally, groundwater direct recharge could be calculated and annual average recharge maps 
were generated. 

This methodology will be applied to produce recharge maps over all France, as well as future 
recharge maps under different climate scenarios. 
 
 
  


