Geophysical Research Abstracts
Vol. 14, EGU2012-6032, 2012 ’\
EGU General Assembly 2012 G

© Author(s) 2012

Time-domain random walk modeling of heterogeneous diffusion and
trapping in porous media

M. Dentz (1), P. Gouze (2), J. Dweik (2), A. Russian (1), and F. Delay (3)
(1) Institute of Environmental Assessment and Water Research (IDAEA-CSIC), Departement of Geosciences, Barcelona,

Spain (marco.dentz@gmail.com), (2) Géoscience, Université de Montpellier 2, CNRS, Montpellier, France, (3) Laboratoire
d’Hydrologie et de Géochimie de Strasbourg, Université de Strasbourg, Strasbourg, France.

Diffusion in heterogeneous media is a ubiquitous process in nature that describes a range of different physical
phenomena including chemical transport in low permeability media such as clays and granites and in general in
immobile regions of a heterogeneous porous medium, Darcian fluid flow through heterogeneous media, heat trans-
port and electric current through a conductor, as well as diffusion in biological systems. We consider the efficient
random walk modeling of diffusion in a heterogeneous medium that is characterized by spatially varying diffusion
and trapping properties. We show that a continuous time random walk (CTRW) with a spatially variable exponential
transition time distribution solves the spatially discretized heterogeneous diffusion equation. This demonstrates the
equivalence of the widely used time-domain random walk (TDRW) scheme and spatially inhomogeneous CTRW
and thus also the formal equivalence of the TDRW particle formulation and the heterogeneous diffusion equation.
Based on the constructive nature of this demonstration, we develop a TDRW method for heterogeneous diffusion
under spatially variable multirate mass transfer properties (TDRW-MRMT).



