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Study on Characteristics of Transient Solute Transport in the
Vadose Zone by Using TDR: {2) Application
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Abstract

In this study, a 1-D laboratory experiment was conducted to investigate the characteristics of transient
unsaturated solute transport by using two kinds of soils of which properties were known by test. Especially the
TDR method which is proposed in this study was used to measure water content and solute concentration.

As results, in the transient flow, the wetting front moves down rapidly, and the distribution of solute
concentration near the wetting front showed the similar type of the water content distribution(semi-bell type), A
numerical model HYDRUS was used to compare with the experimental results. Numerical results for the water
movement  are  similar  to experimental results, However, numerical  results of the  distribution of  solute
concentration are more scattered than experimental results. It means that measured dispersivity, numerical
dispersion, adsorption  coefficient, and soil sample size ete. should be considered in order to determine the
dispersivity used in the numerical model. The present measuring method was proved to be superior to other
formula and to be an available method to apply to solute transport test. The measuring error of the developed
method is estimated smaller than 10% while water content is larger than 0.15.

Keywords: Transient Solute Transport, TDR, Vadose Zone, Unsaturated Flow
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Table 2. Estimated Slope and intercept in the
Linear Zone

Soil Concentration Parameter
Sample (meq/L) a b
0 2.6754 0.013
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60 27104 0.2278
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Experiment Inidal Initial ‘ Concentration Influent Flux
Case Water Content Concentration of Influent (em /hr/em?) Remark
(meq/1.) (meq/1.)

SUSBI 0.22 0 60 2.324 Steady Flow

SUSC1 0.05 0 30 2.324 Transient Flow

SUSC2 0.05 0 60 2.324 Transient Flow

KUSC1 0.04 0 30 0.415 Transient Flow

KUSC1 0.04 0 60 0.415 Transient Flow
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