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Revising of 2D Holly-Preissmann Scheme and
Application on Modeling Solute Transport
in a Variably Saturated Groundwater Zone
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ABSTRACT

Solute transport modeling usually exhibits spurious damping or oscillation when
advetion dominates. Holly-Preissmann scheme for two-dimensional pure advection
transport is revised based on its basic theory. Propagation of the second order derivative

terms along the characteristic lines is considered in this study by either numerical or

analytical integration. The proposed correction is then verified by a benchmark problem
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with initial distributions of continuous Gaussian in a two-dimensional flow called rigid-
body rotation.

Split-operator concept is adopted for solving the two-dimensional advection/
dispersion equation. In the first step, only advection process is considered and solved by
the Holly-Preissmann scheme. The second step is within the same time interval, in which
dispersion operator is performed on the advected resulting distribution. The Crank-
Nicolson ADI scheme is used in the dispersion step.

A vertical two-dimensional model is then constructed for both flow field and solute
transport in variably saturated zone of groundwater. Richards equation and van
Genuchten formulas are used as the governing equations for the flow field and solved by
two-step ADI scheme to obtain the pressure distribution in the flow field. Unsaturated soil
properties are modified at the end of the first step to enlarge the numerical time step.

Application of this model shows that the time scale of precipitation can play an
important role in predicting the plume movement. Year-averaged precipitation may

overestimate the percolation depth of ground pollutant.
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