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EFFECT OF SPATIAL DISTRIBUTION OF HYDRAULIC CONDUCTIVITY ON
DISPERSIVITY AND COMPARISON OF PARAMETER ESTIMATION METHODS
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Laboratory tracer experiments were conducted to investigate solute transport in 100-cm long, horizontally placed
transmissivity field under steady saturated water flow condition. Uniformly packed homogeneous and layered
formations of sand having cross-sectional areas of 50 X 6cm? were used under various hydraulic gradient conditions.
NaCl breakthrough curves in the flow fields were measured with salt sensors inserted along flow direction.
Dispersivity and dispersion coefficient were estimated through genetic algorithm (GA) linked with an analytical
solution of the advection-dispersion equation and were identified using image analysis based on obtained images of
tracer movement. The results show that dispersivity estimated from image analysis is about one order smaller than
that GA estimates and the ratio of transverse dispersivity to longitudinal dispersivity ranges from 0.15 to 0.8 in an
experimental field. Additionally, estimation of dispersivity in layered media depends on transport pathway of
contaminant, suggesting the importance of observation location in parameter estimation.

Key Words : solute transport experiment, homogeneous media, layered media, dispersivity,

dispersion coefficient, parameter estimation, genetic algorithm, image analysis
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