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Modeling of 2-D Advection—Diffusion in Natural Streams
Using Particle Discrete Probability Distribution Model
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Abstract

2-D transport model based on a discrete probabilily distribution for a particle displacement was
developed to solve advection-diffusion problems in natural stream. In this proposed model, the
probabilities expressed as an average and variance [unction were used to predict the mass transfer
between cells in one time step. The proposed model produces solutions without numerical dispersion
for constant velocily, diffusion coefficient, and cross: sectional area. When the stability and posi-
fivity restrictions were satisfied, the model produced excellent results compared to analytical
solutions and other finite difference methods. The proposed model is tested against the dispersion
data collected in the Grand River, Canada. The simulation results show that the proposed model
can properly describe the two-dimensional mixing phenomena in the natural stream.
kevwords © discrete probability distribution, particle displacement, advection-dillusion, numerical

dispersion, stability condition.
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