N
N

N

HAL

open science

Assessing the safe yield of a karst aquifer by
rainfall-discharge modelling.

Bruno Arfib, Thibaut Garin, Johan Jouves, Cécile Baudement

» To cite this version:

Bruno Arfib, Thibaut Garin, Johan Jouves, Cécile Baudement. Assessing the safe yield of a karst
aquifer by rainfall-discharge modelling.. International Karst School “Classical Karst”, Postojna, Slove-

nia, Jun 2019, Postojna, Slovenia. . hal-02174658

HAL Id: hal-02174658
https://hal.science/hal-02174658
Submitted on 5 Jul 2019

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 dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-02174658
https://hal.archives-ouvertes.fr

Assessing the safe yield of a karst aquifer
by rainfall-discharge modelling

Bruno Arfib!, Thibaut Garint, Johan Jouvesi?, Cécile Baudementls

Aix Marseille

(1) Aix-Marseille Université, OSU PYTHEAS, CEREGE, case 67 centre St Charles, 3 Place V. Hugo, 13331 Marselille, France - Email : arfibo@cerege.fr , www.karsteau.fr, (2) CENOTE, France, (3) BRGM, France

Abstract Goals

Groundwater flows and storage in karst aquifer are heterogeneous, deeply impacted by karst conduit network. Two main structures are

usually used to described flows: matrix and conduits. This conceptual view of the aquifer is useful to reduce the karst hydrodynamic - Use a rainfall-discharge model to discuss the
functioning to few parameters that can be modelled. Another main property of karst is the drainage of the aquifer by springs, connected to _

the karst network. Groundwater outflow can then be described by two components: baseflow and quickflow. Quickflow is mainly occurring water withdrawal management

during floods. Baseflow is the sustainable flow, varying between seasonal low and high flow, and during floods. Quickflow discharging at
springs during flood is a part of the water budget that is not stored in the aquifer and is then not available for water supply. _ -
It results that groundwater availability at a spring, I.e. at the outlet of the aquifer, can be assessed by separating the quick and base flows. Perform hyd rog raph separatlon of a Karst
Studying a spring over years or decades gives insight the mean annual baseflow. We propose to define the safe yield that can be withdrawn spring

from a karst aquifer close to the outlet as the mean inter-annual baseflow. For this purpose, lumped rainfall-discharge models are efficient

tools to easily separate flow components from spring data. : :

The modular karst modelling tool KarstMod is used in this study. This is a free open tool, made by the French National Karst Observatory - Calculate the safe yleld available for water
Service. We focus on the Dardennes springs case study (South-East France). This aquifer is already used for water supply; twenty years of ;

data are available. This is a typical karst aquifer, with huge flash flood up to 30 m3/s in few hours, and a mean total discharge close to Supply In order to respect the groundwater
0.7 m3/s. We show that the mean annual baseflow is quite constant over the years while the rainfall is highly variable. storage reserve

Keywords : sustainable water budget, groundwater management, model, SNO Karst, hydrograph separation
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Groundwater management and model
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