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Retrieval of Soil Moisture Using Microwave Reflection at the
End of a Coaxial Probe

Tae-Jin Kim and Yi-Sok Oh
Jason Tech. Co.*, Department of Radio Engineering, Hong-Ik University

Abstract

In this paper, an algorithm for retrieving soil moisture from measurement of microwave reflection at the
end of a coaxial cable is presented. Because the wave reflection from the boundary between air and soil layers
depends on the dielectric constant of the soil layer, the dielectric constant can be obtained from measured
reflection coefficient. At first, an equivalent circuit for the coaxial probe contacted on the soil surface was
chosen with two unknown circuit elements. Then, the unknown circuit elements are obtained experimentally
by measuring the reflection constants of 20 soil samples, and consequently, an empirical formula for
computing the dielectric constant from the reflection coefficient is obtained. The dielectric constant is mainly
influenced by the soil moisture, and the soil moisture can be computed from the dielectric constant using an
existing empirical formula. HP Network Analyzer 8510C was used to measure the magnitude and the phase
of the reflection coefficient at 4.65 GHz, and the measured data set were used to obtain an empirical formula
for computing the dielectric constant. The empirical formula obtained in this study was proven by other soil
samples.
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Figure 4. Estimation of number of the measurement : (a) Standard deviation of reflection coefficient
distribution and (b) Real part of reflection coefficient
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(c) Sample 3(91.8:7.3:0.9)
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Figure 8. Comparison of measured and calculated soil moisture contents
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