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The localization of the network of conduits in karstic fields and the characterization of their equivalent hydraulic properties represents a complex scientific problematic. Hydraulic tomography represents an efficient way to image the distribution of the
field properties, but, in order to produce realistic results regarding the particularities of karstic fields, it is necessary to constrain the inversion process. We have used drawdown responses obtained from pumping investigations in the ‘Terrieu’ karstic

field (part of the French ‘SNO KARST' network), in order to test different ways to constrain the inversion process and to generate properties imagery models able to reproduce our set of responses with different complexities of network representation.

‘TERRIEUV’ FIELD TOMOGRAPHY RESULTS (CONSTANT-RATE PUMPING DATA)
:erglegtj}l)(arlgﬁgi:;zlﬁ“iﬁnsﬂthgﬁ % N The drawdown data obtained with the pumping tests at constant rates were employed to generate, in a 2D model, transmissivity distributions of the
France. This experimental site " e karstic plane, by using different inversion approaches (fig.3 to fig.6). These inversions aimed to reproduce the measured drawdown data through
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aquifer.
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simulations led in a steady state domain with the transmissivity models. They should also permit to interpret the localization and connections of the
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conduits network in the generated transmissivity maps. Therefore, four inversion approaches were tested: the hybrid stochastic-Newton [3] (fig.3), the
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\”’ sparse nonlinear optimizer [4] (fig.4), the discrete network [in prep.] (fig.5), and the cellular automata-based [2] (fig.6). Some approaches could generate
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T maps with more freedom (fig.3-4), leading to better reproductions of the measurements data. The other approaches led to better visualizations of the
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conduits network (fig.5-6), but less performant for the reproduction of the smallest drawdowns from the dataset, probably more related to fissures and

along a plane located ~40 m below the surface, at the interface between two different micro-fractures in the rock than to the karst conduits. Thus, each approach presents advantages regarding what one wants to characterize in the model.
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and phase shifts of oscillatory responses. These datasets were employed to perform inversions
In order to characterize the distribution of the hydraulic properties within the karstic plane. TOMOGRAPHY RESULTS (OSCILLATORY-RATE PUMPING DATA)
V (fig.2) Maps of the pumping tests of 2009 (left) and 2017 (right) and the wells used for measurements of The oscillatory data (in term of amplitude decay and phase shift) obtained  (period 2 min) generated a map  HIGHER FREQUENCY INFORMATION :
drawdown (left) or oscillation (right) responses (red: pumping wells ; red & blue/grey: measurement wells). Borehole connectivity to the main conduits network
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P (fig.7) T and connectivity map result

arst network, thus providing information on the localization of the different obtained through the Cellular Automata-
based approach In the frequency

Karst structures (conduit, fracture, and fissure). The higher frequency data domain, with the oscillatory responses.
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