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of a Multi-Region Model Equation
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ABSTRACT

The multi-region model, to describe preferential flow, is an equation representing solute
transport in soils by dividing soil into numerous pore groups and using the hydraulic
properties of the soil. As the model partial differential equation (PDE) is solved
numerically with finite difference methods, a modified equivalent partial differential
equation(MEPDE) of the partial differential equation of the multi-region model is derived
to analyze the accuracy and consistency of the solution of the model PDE and the Von
Neumann method is used to analyze the stability of the finite difference scheme.

The evaluation obtained from the MEPDE indicated that the finite difference scheme
was found to be consistent with the model PDE and had the second order accuracy.

The stability analysis is performed to analyze the model PDE with the amplification
ratio and the phase lag using the Von Neumann method. The amplification ratio of the
finite difference scheme gave non-dissipative results with various Peclet numbers and
ylelded the most high values as the Peclet number was one. The phase lag showed that



the frequency component of the finite difference scheme lagged the true solution.

From the result of the stability analysis for the model PDE, it is analyzed that the
model domain should be discretized in the range of Pe ( 1.0 and Cr ¢ 2.0 to obtain the
more accurate solution.

Key words : preferential flow, modified equivalent partial differential equation, multi-
region model, amplification ratio, phase lag,
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Table 1. Parameters of the Soil Property for the Calculation of the Model Equation

Saturated . .
. Saturated Residual Input Hydraulic
Hydraulic . X .
. Moisture Moisture Parameter, Gradient,
Conductivity, K,
Content, ... Content, 0., 7 B
(cv/hr)
0.606 0.5504 7.9 1.3805
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