
APPENDIX B. SPACE AND TIME DISCRETIZATION

The continuum equations (A.1) are discretized in space using the integral finite difference

method (IFD; Edwards, 1972; Narasimhan and Witherspoon, 1976). Introducing appropriate

volume averages, we have

M dV

Vn

Vn Mn (B.1)

where M is a volume-normalized extensive quantity, and Mn is the average value of M over Vn.

Surface integrals are approximated as a discrete sum of averages over surface segments Anm:
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Here Fnm is the average value of the (inward) normal component of F over the surface segment

Anm between volume elements Vn and Vm. The discretization approach used in the integral finite

difference method and the definition of the geometric parameters are illustrated in Fig. 60.
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Figure 60.  Space discretization and geometry data in the integral finite difference method.

The discretized flux is expressed in terms of averages over parameters for elements Vn and Vm. For

the basic Darcy flux term, Eq. (A.5), we have
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