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In volcanic islands, the quality of coastal groundwater displays a high degree of spatial heterogeneity related to

1) the diversity and heterogeneity of geological formations and 2) the variable degree of confinement due to

variable weathering patterns and superficial cover. Hydrodynamic characterization of coastal aquifers is

commonly performed throughout the study of the propagation of the tidal signal from the shoreline towards inland

boreholes. The analysis of the attenuation of this signal by the aquifer matrix enables to derive its hydraulic

diffusivity D, which is a function of the aquifer transmissitivity T and storativity S; ie. D=T/S. In this study,

hydrogeological time series were recorded on a groundwater monitoring network including 25 coastal boreholes;

22 in Reunion Island and 3 in Grande Comore Island (Indian Ocean). These boreholes are situated between 300 and

3000 m from the shoreline. Calculated apparent diffusivity values reflect the diversity in the degree of confinement

of the considered groundwater bodies. Using a signal analysis script (T-Tide) written on Matlab, 68 theoretical tidal

constituents were identified in all the collected groundwater head time series. Analysis of the amplitude of the

signal-to-noise ratio (SNR) on the various tidal components in each borehole shows that the confined groundwater

bodies are more sensitive to high-frequency tidal components (12h and 24h), whereas unconfined groundwater

bodies are characterized by a sensitivity to low-frequency tidal components only (6 months and 1 year). The

analysis of the groundwater electrical conductivity signal also revealed two types of behaviour; in a first group of

boreholes, the evolution of the salinity is essentially controlled by long-period (low-frequency) oceanic variations,

whereas in a second group of boreholes, groundwater quality is rather controled by the seasonal freshwater

recharge. These results contribute to a better understanding of the groundwater vulnerability to marine intrusions

in these complex coastal environments, where the degree of aquifer confinement is found to play a key role.
