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1. Context

Highly complex hydrogeological systems characterize volcanic island aquifers through various geological structures and
substantial spatial variability of their hydrodynamic properties at multiple scales. These aquifers often exhibit double-porosity
(fracture/matrix) and compartmentalized groundwater flow patterns. Such specificities frequently hinder the development of
reliable hydrogeological conceptual models required to understand groundwater recharge dynamics, flow paths, and
discharge processes, particularly into the ocean, and to address societal issues such as the sustainable management of their
water resources.

2. Scientific objectives
Based on existing hydrogeological datasets (from Indonesia, Mayotte,

| Réunion Island, Hawalii), this project aims to explore the potential of
1 Artificial Intelligence (Al) methods to enhance and improve
hydrogeological conceptual models of volcanic aquifers. The
objective iIs to identify preferential recharge areas, potential
groundwater storage reservoirs, and submarine groundwater
discharge zones by integrating multi-source datasets (climatological,
geological, geophysical, hydrological, hydrodynamic, hydrochemical,
Isotopic, oceanographic, etc.).

Maui Island (Hawaii)

3. Approach

Through an exploratory approach combining the valorization of multidisciplinary field data, spatial analysis (GIS), Machine
Learning techniques (Scikit-learn, PIML frameworks), and hydrogeological modeling (Feflow), this project aims to develop
"intelligent” hydrogeological conceptual models (IHCMs) capable of integrating uncertainty and the intrinsic variability of
volcanic systems. Ultimately, this innovative approach could provide a valuable decision-support tool for the sustainable
management of water resources in volcanic islands, particularly vulnerable to climate change and increasing water demand.
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