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What controls apparent field capacity coefficients obtained from
convergent flow tracer tests in anisotropic randomly heterogeneous
formations?
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Memory functions and mass transfer models have been widely used to simulate non-Fickian transport in naturally
occurring heterogeneous formations. Yet, the link between the heterogeneous structure and the memory function
parameters is largely unknown under convergent flow conditions driven by a pumping well. In this work we evalu-
ate the impact of anisotropy in the heterogeneous structure of the hydraulic conductivity on the field capacity coef-
ficient, which is the parameter in the memory function that controls the potency of exchanging mass between areas
of relatively low permeability and areas delineating preferential flows. To achieve this, we analyze the apparent
field capacity coefficient obtained from the interpretation of extensive Monte Carlo simulations of convergent flow
tracer tests performed in randomly heterogeneous hydraulic conductivity fields generated with different anisotropy
ratios. Results show that the field capacity coefficient is largely controlled by the anisotropy in the correlation
structure of the hydraulic conductivity field and their inherent connectivity patterns.



