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Using random walk particle tracking to assess macrodispersion under different flow conditions
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This paper presents advective and dispersive mass transport processes in naturally heterogeneous porous
formations based on a random walk particle tracking approach. This approach linked with spatial and
temporal moment analysis is applied to the estimation of longitudinal and transverse macrodispersivities.
Three different flow regimes including uniform, radial and divergent flows are of concern to investigate the
variation of macrodispersion under the different conditions of hydraulic conductivity distributions. For both
temporal and spatial moment approaches, estimates of the longitudinal macrodispersion in stratified porous
formations are in considerable agreement with reported in the literature. The evolution of breakthrough

curves and second spatial moments depends highly on the flow regimes and spatial variability of hydraulic

conductivity, resulting in the difference of macrodispersivities.
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