Designing effective water management strategies
of coastal aquifers at risk of salt water intrusion
In many Mediterranean coastal areas, agriculture, drinking water supply, tourism, and
industry strongly depend on groundwater resources. As a result of the significant
economic development during the last three decades along the Mediterranean coast
(tourism development, population migration, agriculture intensification), abstractions from
coastal aquifers have increased tremendously. This has often resulted in significant drops
of water tables (figure 1) which have, depending on the local geological context, increased
the risk of seawater intrusion.

Methodology
A pluri-disciplinary approach (figure 2) was developed with the aim to design effective
water management strategies of Mediterranean coastal aquifers. Geological,
hydrogeological and socio-economic studies are leaded in parallel on the Roussillon
case study. Geology supplies geometry and architecture of the different aquifers (figure
4), hydrogeology assess namely the seawater intrusion risk while socio-economic study
conducts consultations stakeholders analysis in the aim of suggest water management
and policy options acceptable for mostly (figure 5).

Figure 1: Decline of piezometric level in function of time in two
piezometers of Roussillon (South France) and increase of Clconcentration in groundwater

Case study
The Roussillon basin is located along the southernmost part of the
French Mediterranean coast, near the Spanish border. This basin,
about 700 km2 includes three main aquifers.

Figure 2:
Pluri-disciplinary
approach schema

A
detailed
lithological
and
geometrical model of this basin has
been built mainly on the basis of
reservoir geology methods:
onshore,
through
genetic
stratigraphy performed with BRGM
public underground database (more
than 1000 wells with 120 logging),
interpretation of well logging, and
field calibrations on outcrops;
- offshore, through a few deep wells
and seismic stratigraphy.
A detailed hydrogeological mapping
of the top and base of aquifers, as
well as the impervious layers or
semi-impervious layers is thus
Figure 3: Location of the Roussillon basin
available; it allows setting geological
and hydrogeological models, in order
to prepare 2D cross-sections to be
implemented into a hydrogeological
finite difference or finite elements
models.
Objective of the consultations:
Identify different perceptions of the nature and origin of the problem to be solved
Identification of the range of solutions advocated to solve the problem and underlying
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Figure 4: Geological (1) and hydrogeological (2) cross sections of the
Roussillon basin. Vertical leakage linked to hydraulic head inversion is
illustrated on the hydrogeological cross section

Conclusion and Perspectives

>Geometry of complex sedimentary aquifers allows to determine better
hydrogeological conceptual model and to determine the origin of salinity.
>Water management scenario must take account of socio-economical
context and hydrogeological reality of the coastal area.
>Hydrogeological modelling in 2D or possibly in 3D will allow to run
various scenarios of water management, including as well climate changes.
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Figure 5: Diversity of solutions advocated
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