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Multi-Region Model of Solute Transport in Soil for the Preferential Flow
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Abstract

A multi-region model for solute transport through saturated soils has been developed to

describe preferential flow. The model consists of numerous discrete pore groups, which are
characterized by a discrete dispersion coefficient, flow velocity, and poresity. The hydraulic

properties for each pore group are derived from a soil's hydraulic conductivity and soil
water characteristic functions. Flow in pore group is described by the classical
advection-dispersion equation (ADE). An implicit finite difference scheme was applied to
the governing equation that results in a block-tridiagonal system of equations that is very

efficient and allows the soil to be divided into any number of pore groups,

The numerical

technique is derived from methods used to solve coupled equations in fluld dynamics
problems and can also be applied to the transport of interacting solutes.

The results of the model are compared fo the experimental data from published papers.
This paper contributes on the characteristics of the method when applied to the parallel
porosity model to describe preferential flow of solutes in soil.
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Fig. 1. Characterization of the preferential flow
with multiple pore groups
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Fig. 2. Unsatrated hydraulic conductivity for soil
used by elrick and french (1966) and the
method to divide the multiple pore groups
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Blons, coefficient, L
4 20 0.9237
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Tahle 1. Parameters of the soil property for the calculation of the model equation

Saturated hydrauhe Saturated moisture

conductivity, K.

(cm/h) content, Bs

Residual moisture

confent,

Input parameter, Hydraulic gradient,
Ores 7 B

0.606 0.5504

0.26 79 1.3805
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Table 3. Parameters of the soil property for the verification of the model equation with the data of Sevfried

and rao(1987) for an undisturbed soil

i?t;rfgﬁg Saturated Residual Input Hydraulic Global
condugtivity. moisture masture pararneter, gradient, interaction Dispersivity. A
Ko (cn/h) | O0tents O | content, O 9 8 coefficient, L
531
40.2 0.57 0.48 7.0 0.65848 10 12.8568
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