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Monitoring water flows in a clay-shale hillslope from geophysical data
fusion based on a fuzzy logic approach.
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Seismic and electrical resistivity tomography allow subsurface characterization from acoustic P-waves (Vp), shear
S-waves (Vs) velocities, and electrical resistivity ([U+F072]). Both geophysical methods were used to monitor
water flows during a controlled rainfall experiment on a clay-shale hillslope located in the Laval catchment at
Draix (Alpes-de-Haute-Provence, France). The objectives of the rainfall experiment were to analyse the water
infiltration processes and identify possible water flow pathways by combining multi-method observations. The
seismic data provide information on fissure density and the electrical resistivity data provide information on soil
water content within the hillslope. Changes of the P-wave velocity and electrical resistivity fields with time show
some similar pattern. To go further in the analysis of the water flows, a geophysical data fusion strategy based on
fuzzy set theory is applied. The computed fuzzy cross-sections based on expert hypotheses show the possibility for
the material to be saturated during the rainfall experiment. The data fusion process is repeated for each acquisition
sets. The relative difference between the obtained fuzzy cross-sections is calculated and reveals possible location
where water may be transferred within the hillslope.


