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PARTICLE TRACKING APPROACHES TO ASSESS MACRODISPERSION IN
PHYSICALLY AND CHEMICALLY HETEROGENEOUS STRATIFIED AQUIFERS
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A series of chemical transport simulations in physically and chemically heterogeneous stratified
aquifers were conducted to assess the impacts on macrodispersion. Transport computations were based
upon a random walk particle tracking model linked with spatial and temporal moment approaches. The re-
sults indicated that the longitudinal macrodispersivity depends upon the variance of hydraulic conductivity
and the travel distance and is several orders of magnitude larger than the microdispersivity. The first-order
irreversible rate reaction exhibited the early breakthrough, leading to the considerable reduction of the
second-order temporal moment and macrodispersion. Moreover, the spatially variable distribution coeffi-
cient and the logarithm of the hydraulic conductivity were modeled as chemically heterogeneous aquifers.
It was demonstrated that the increase of a negative correlation between the two variables leads to the
increase of the longitudinal macrodispersivity, which approaches a certain value at larger travel distances.
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