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Managing groundwater from a quantitative standpoint should be based on a precise estimation of the available resource. For karstic aquifers, the resource 
estimation can represent a huge challenge due to the limited knowledge in terms of geometry and structure. One way to provide water managers with 

operational information for such aquifers is to estimate the aquifer recharge.  

To obtain both a realistic estimation of groundwater recharge and a confidence interval at the hydrogeological basin scale, the greatest possible number of 
methods should be used and their results compared. 
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     ESPERE, a multi-method MS-Excel application for estimating aquifer recharge 
ESPERE – a French acronym for Estimation of effective rainfall and groundwater recharge - applies different commonly-used recharge estimation methods in an MS-Excel 

spreadsheet + VBA application, in which the user enters time series and parameter data for the aquifer being studied.  
It allows quantifying recharge for a daily to annual time step and visualizing related uncertainties (including comparison with modeling results).  

ESPERE is a freely-available tool (Lanini et al, submitted to Groundwater) 

The procedures included in ESPERE allows either calculating recharge directly 
or deriving it from effective rainfall using a runoff/infiltration partition coefficient.  

The current version of ESPERE includes four categories of methods - empirical, 
water budget, water-table fluctuation, and discharge filtering methods - and 
operate for a daily to yearly time step. 

Contact: y.caballero@brgm.fr  

The Loue-Lison, Gillardes, Fontaine de Vaucluse and Lez springs 
drain amongst the most important  karst aquifers of France. 

Submitted to contrasted climate conditions and pumping strategies  
(Loue, Lison, Gillardes and Fontaine de Vaucluse nearly not 
exploited and Lez exploited with active recharge strategy).  
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Understanding aquifer dynamics 

Comparing monthly recharge estimations 
using multiple methods provide information 
on seasonal snowmelt and aquifer storage 

effects differences between aquifers 

Recharge estimated using Thornth. water balance (effective 
rainfall infiltrated using Surfex (Masson et al., 2013) 
runoff/infiltration ratio) is higher/lower than that calculated 
considering snowmelt (Ding.-Pen.) in winter/spring or autumn 

Differences between climate-based and discharge or 
groundwater level – based estimated monthly recharge inform 
on the autumn storage capacity of the kart system 
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Comparing annual recharge estimations 
illustrates the climate context influence and 

allows quantifying interannual variability 

Recharge in the northern systems is higher, dispersion around 
the mean recharge value is higher for southern systems  
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Mean    

(mm)
778 718 534 383 304

Stand. Dev. 

(mm)
161 197 113 121 111

SD/Mean 

(%)
21 27 21 32 36

Assessing uncertainty 
Annual dispersion of results and year-to-
year differences varies from northern to 
southern systems (example: 1999-2000, 
2003-2004 or 2007-2008).  
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A linear relation between annual recharge and precipitation can be 
observed and allows identifying the amount of precipitation needed to 
start recharge of a given karst system (from 200-250 mm for southern 

systems to more than 400 mm for northern systems 

Resulting mean annual actual evapotranspiration (ETR = precipitation – effective 
precipitation) is compared to those computed using Surfex (Masson et al., 2013) and 

those compiled by Zhang et al., (2001), over more than 250 river basins over the 
world, considering a lower (pasture) and a higher (forest) value for the soil water 

content. This illustrates the extremely low ETR that is observed over karst systems, 
corresponding to higher recharge rates compared to other common types of aquifers. 


