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First we will briefly review SP interpretation techniques developed to allow for the
monitoring of water fluxes during pumping, infiltration or seepage. Primary we con-
sider interpretation techniques that are based upon Green function decompositions and
can be used for flows in the saturated zone (e.g. wavelets, COP tomography, and iso-α
line). Classical application of theses techniques is underlined by the assumption of a
constant electrical conductivity medium that involves uncertainty and bias in quantita-
tive flow parameter estimates. For instance, the diffusive effect of a conductive shallow
layer tends to increase the apparent depth of an underground flow source. Instead, one
can use Green functions of a tabular medium. We also consider the more complex case
of the unsaturated zone, in which the hydraulic and electric conductivities are depend-
ing on the water content. Different soil models and experiments can be used for the
monitoring of the infiltration and the characterisation of the soil hydraulic parameters.

Then we will show applications to SP data from the hydrogeophysical monitoring ex-
periment at La Soutte (Vosges, France). The site is a small catchment area of fractured
granites and volcanic rocks, covered by clayey and peaty soils; there are small perched
aquifers located within the first meters of the underground. Since November 2004, a
set up of 40 unpolarizable electrodes is used for a continuous-time monitoring of SP.
The quality of this data set is considered, by comparison to meteorological data from
a weather station, to magnetic data from a nearby magnetic observatory, and to light-
ning events from spherics. Finally using hydraulic and electric modelling, we discuss
the resulting near surface flow models for each season.


