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Abstract. A new downhole geophysical observatory for near-field monitoring and real-time 

salt water intrusion management. Philippe A. Pezard1,3 (ppezard@gulliver.fr), Hervé 

Perroud1, 2, Dominique Rousset2, Nataliya Denchik1, Stéphanie Gautier1, Johanna Lofi1, 

Gilles Henry1,3, Simon Barry3, Jean-Philippe Bellot3, and Denis Neyens3. 1Géosciences 

Montpellier, CNRS, université de Montpellier 2, 34000 Montpellier, France 2Université de 
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Clapiers, France Initially as part of the EC-funded ALIANCE project (FP5; 2002-2005), a 

new type of near-field, high frequency downhole hydrogeophysical observatory was designed, 

constructed and set-up along the Mediterranean at different coastal sites (Montpellier, 

Roussillon, Hyères, in France; Mallorca in Spain) in terms of geological context, 

hydrological regime and local human impact. The new downhole method is conceived for 

long-term in-situ monitoring to prevent brine intrusion in coastal aquifers. The principle of 

the observatory is based on high-frequency (such as daily) probing of the formation electrical 

resistivity around a borehole over periods of several years. For “real-time” subsurface 

management, this device is aimed at producing accurate near-field boundary conditions to 

reduce uncertainties in models, and thereby contribute to the decision-making process for 

endangered aquifer management. Increasedly, this new system is being applied not only to 

risk management in the context of salt water intrusion in coastal aquifers, but also for 

lanslide monitoring control or else for the depollution of petrochemical industrial sites. 
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