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A Study on the Measurement of Soil Water Concentration
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Abstract

Monitoring  solute transport has been known to be difficult especially for the unsaturated soil. The
object of this study is to investigate the TDR application to monitoring solute concentration in the vadose
zone. The TDR calibration test was conducted for soill samples with varlous water contents and
concentrations. The voltage attenuation of electromagnetic wave of TDR was used to estimate the bulk
electrical conductivity of a soil. The relationship between the bulk sol clectrical conductivity and the
solute concentration was assumed to be linear at a constant volumetric soll water content. [n this study
four proposed relationships were compared using data obtained from KCI solution at three different
concentrations. Relationships given by Topp, Dalton, Yanuka showed the hnearity between the bulk soil
electrical conductivity and the solute concentration, which were more pronounced than Zegcelin's. The
three relationships were found to be useful to measure the solute concentration in the vadose zone. In
addition, TDR method was proven to be a viable technique in monitoring solute transport through
unsaturated soils in transient flow condition.

Keywords - TDR, bulk soil electrical conductivity, solute concentration, volumetric soil water content, vadose zone
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Fig. 1. Characteristics of the TDR Attenuation Signal Level for Concentration
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Table 1. Proposed Approximation Formula for Electrical Conductivity by Using
TDR Attenuation Voltage(Nadler et al., 1991}
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Table 2. Parameters A(¢ ) for Estimating
Concentration by Electrical
Conductivity
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Concentration by Electrical
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