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ABSTRACT : Although conventional modeling of mass transport in groundwater systems is usually assumed to
be homogeneous, real aquifers have the heterogeneous structures whose heterogeneity cannot be determined accu-
rately. In this study, the statistical homogeneity i.e. only statistical characteristics are uniform all over the region
is assumed for a transmissivity field, and the effect of its heterogeneity and uncertainty on the estimation of ground-
water flow and concentration is stochastically analyzed using Monte Carlo technique, Many realizations of a transmis-
sivity field are produced using the method which can generate the two-dimensional random fields of any covariance
structure. Then Darcy’s equation and the convective dispersion equation are solved for many realizations of the
transmissivity field by Galerkin finite element method to estimate the statistical characteristics of the groundwater
flow and the concentration. In Monte Carlo tecnique the methodof conditional simulation can be used to generate

the realizations of a transmissivity field conditioned by observation data. In this study, the method of conditional
simulation which conventionally considers the observation data to be true is extended to take observation noises

into consideration. Results of the simulations show that the standard deviations in hydraulic pressure, groundwater
flow and concentration and the mean of groudwater flow increase as the standard deviation in log transmissivity in-
creases. The coefficient of variation in concentration increases in the region away from the point source of contami-
nation in proportion as the spatial autocorrelation of log transmissivity becomes stronger. The shapes of the distri-
butions of concentration obtained in this study are different from conventional ones obtained with the assumption of
homogeneous aquifer. It is shown that the method of conditional simulation can also be effectively used with obser-
vation noises and can decrease the uncertainty in the estimation of groundwater systems.

KEYWORDS : Groundwater, Mass transport, Uncertainty, Monte Carlo method, Conditional simulation.
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