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Acceptable Ranges of Numerical Parameters on
Solving One-Dimensional Advection/Dispersion
Equation by a Split-Operator Scheme
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ABSTRACT

Originated from split-operator concept, the one-dimensional advection/ dispersion
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equation describing distribution of concentration is solved in two steps. In the first step,
only advection process is considered. The second step is within the same time interval, in
which dispersion operator is performed on the advected resulting distribution. Holly-
Preissmann scheme, a method of characteristic line, is adopted in the advection step.
Crank-Nicolson scheme, a finite difference method, is used in the dispersion step.
Benchmark problems with initial distributions of continuous Gaussian as well as
discontinuous step shapes are tested. Accepted ranges of numerical parameters such as
and grid sizes are investigated in different
circumstances. Since advection is found to be the bottle-neck process, Courant number is
best to be kept as near 1.0 as possible. Cases with Courant number less than 1.0 performs
better than that larger than 1.0, which implies that time-line interpolation is less accurate.
Existing of physical dispersion (lower the Peclet numbers) actually improves computation
effort and, therefore, increases the acceptable range of numerical parameters. Refinement

of grid is found to be even effective than lower the Peclet numbers.

Keywords: Advection, Dispersion, One-dimensional, Split Operator, Holly-Preissmann,
Characteristics, Crank-Nicolson.
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