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Measurement of Soil Water Content by Time Domain Reflectometry
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Abstract

Experimental study on unsaturated flow in the soil is important to understand the
characteristics of the water flow. Measurement of unsteady-state water movement using the
traditional equipment (e.g. tensiometer) has a problem that requires relatively a long
response time. In this study a quick measurement method of soil water flow using TDR is
introduced. TDR consists of an electronic function generator which generates a squared wave,
and an oscilloscope which catches the reflected wave. The wave is reflected where both the
impedance of the transmission line and the propagation velocity are changed. The water
content can be obtained from the travel time measured by means of TDR because the
dielectric constant is affected by the change of soil water content. From the result of TDR
calibration, TDR measurement error for the oven dried soil was found to be less than 3.5%.
This supports that TDR is a viable technique to measure the unsteady-state water
movement.
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