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Two dimensional Monte-Carlo simulations of a non-reactive solute plume in isotropic porous media which are
physically and chemically heterogeneous are conducted to determine the variations of moment. Retardation factors
of 1,2 and 5 are given to ascertain how the second moments are changed as adsorption increased. Retarded lon-
gitudinal second spatial moment, Z;, %(¢'! ') increased during the transport process and as the dimensionless lengths
of line plume source, J,’, increased. Z,;®(t',l") decreased as the retardation factors increased, and the simulated
moments fit well to the first-order analytical results. Retarded longitudinal plume centroid variance, Z;,’ e 1),
decreased as the dimensionless lengths of line plume source, ,, increased and as the retardation factor increased.
The result indicates that the uncertainty about the plume center decreased, and the ergodic condition for the second
spatial moments is far from reaching. Simulated longitudinal one particle displacement covariance, Z @), well
consistent with the first-order analytical results for the three degrees of retardation factors of 1, 2 and 5 respec-
tively. It is, consequently, concluded that the retarded longitudinal second moments could be produced by stochas-
tic simulation, and that the first-order analytical results definitely provides very close values of the longijtudinal
retarded moments.
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Fig. 1. Schematic diagram showing the location of the initial
plume source and boundary conditions of the simulation domain.
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Fig. 2. The simulated (the open circles) and theoretical (the
curves) variogram of In hydraulic conductivity, In K, as a
function of separation distance, r.
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