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For the protection and the management of the water resources, it is necessary to understand and localize the flow
paths in the ground. Therefore one needs to characterize the distribution of the hydraulic properties in the field
subsurface.

In our recent works, we developed a complete and innovative method to interpret the flow paths generated
from a pumping in a karstified aquifer. This method uses several recent and innovative tools.

For the field investigation we chose to apply harmonic pumping tests (pumping with a sinusoidal signal).
We show a way to easily process the responses signals generated by this type of investigation, which appears to be
more efficient than a classical pumping for highlighting the heterogeneities within a karstic aquifer.

Then, the interpretation of this investigation relies on an imagery of the highly contrasted distribution of
the hydraulic properties in a model, with a higher conductivity for the karstic conduits and a lower conductivity of
the matrix. The modeling part, solved in a frequency domain, permits to simulate the amplitudes and phase shifts
of the spatial responses to the harmonic pumping tests. The reproduction of the field responses in the distributed
model, for the properties imagery, is realized with a Cellular Automata-based Deterministic Inversion algorithm,
which was developed to constrain the model to be generated with a network of linear structure (karstic conduits)
within a background (matrix).

We present the results from an application of this method on a field scale on the Terrieu experimental
karstic site in France, and we discuss on the effect of the period of the harmonic signal toward the characterization
of the karstic network in this case.



