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Direct inversion for joint parameter and boundary
conditions estimation for fractured aquifer
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A new direct inverse method is developed that is capable of simultaneous estimation of hydraulic conductiv-
ity (K), boundary conditions, and flow field for both confined and unconfined aquifers. In this research, the
direct inverse method is applied to the inversion of discrete fractured aquifers. By sampling synthetic aquifer
problems with different fracture patterns, the inverse method is tested under varying measurement data qual-
ity, data density, and the ratio of fracture (Kf) to matrix hydraulic conductivity (Km). The method achieved
stable K estimations under measurement errors up to +/-10% of the total hydraulic head variation of a given
problem. The accuracy of K estimation, however, is sensitive to measurement density. Given sufficient and
high quality measurements, inversion is successful for Kf/Km up to 10^6. Moreover, hydraulic heads, Darcy
fluxes, streamlines, and boundary conditions are also satisfactorily recovered. For a set of test problems, direct
inverse solutions were compared to those obtained with PEST and the importance of boundary conditions es-
timation is highlighted. Assuming that aquifer is homogeneous, directional equivalent K that can represent
bulk flow in fractured aquifers is also successfully estimated.
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