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Saltwater intrusion in coastal aquifers is actually one of the most severe 
environmental hazards. Overpumping, as well as a significant decrease in recharge 
of the aquifers due to less rainfall, have largely aggravated the problem in many 
areas along the Mediterranean littoral. Therefore, monitoring is critical to control the 
extend of groundwater pollution and define a sustainable exploitation of the aquifer. 
The early detection of saltwater intrusion occurrence requires detailed control 
networks for delineating accurately the freshwater saltwater interface, because the 
encroachment of marine water into the aquifer will affect directly in the quality of the 
water supplied. Nevertheless, budgetary and other practical limitations generally 
preclude the development of a dense monitoring well for obtaining groundwater 
samples. 

Saltwater intrusion is an ideal target for electrical resistivity methods because of 
its inherent capability to detect the changes in pore-water electrical conductivity. For 
this reason vertical electrical soundings have been used extensively in the past, but 
this method does not take into account horizontal changes in the subsurface 
resistivity. As the freshwater/saltwater boundary is almost two-dimensional 2D 
electrical imaging surveys are best suited for this objective. Resistivity tomography or 
imaging is now widely used in detailed environmental studies. Such surveys are 
usually carried out using a large number of electrodes, 48 or more, connected to a 
multi-core cable commanded by a microcomputer. 

The aim of this study is evaluate the effectiveness of multielectrode survey 
technique as a reliable and accurate geophysical method to be applied in 
combination with hydrogeochemical data in coastal areas. The capability of different 
electrode arrays in geoelectrical imaging method for mapping of saltwater intrusion 
has been examined. Conventional electrode arrays, like Wenner, Schlumberger, 
Wenner-Schlumberger and dipole-dipole arrays have been tested over the same 
profiles. By other hand, as the final step of the data processing in resistivity imaging 
is to conduct an inversion, a robust inversion and a smoothness-constrained 
inversion were applied to all sections. The pseudosections have been inverted using 
different criteria of data fit and model roughness in order to shown the advantages 
and pitfalls of each method. Also, the effects of noise and the possible presence of 
artifacts in the models have been evaluated.  

As an example of usefulness of geoelectrical imaging for groundwater 
investigations in coastal areas we present the results from a test survey conducted at 
the Empordà basin (NE, Spain).  


