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Research progress of soil water content measurements
using dielectric properties
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Abstract: Dielectric constant has proven itself to be a valuable contributor in the study of the measure—
ment of soil water content ( SWC) in the field primarily due to its extraordinary association with SWC.
Capacitance sensors time domain reflectometer ( TDR) frequency domain reflectometer ( FDR) neutron
thermalization resistance and electric conductivity all have the dielectric spectrum to explain the soil wa—
ter content. However due to the complexity of the soil dielectric properties of different soil types it is still
a great challenge to measure soil water content with high accuracy at different scale ranges. This paper re—
views the status of dielectric properties in the rapid determination of soil water content and introduces the
research progress and working principle of several typical soil water content measurement methods using
physical dielectric properties. The challenges for the rapid determination of soil water content by the die—
lectric properties are analyzed. And a new idea named differential interpretation method is proposed to e—
liminate the influence of soil types. Finally the progress of soil water content measurement using dielec—
tric properties is summarized and the future research directions and trends are pointed out.

Key words: soil water content; dielectric properties; time domain reflectometry; soil type; differential

interpretation method
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