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Measurement of Soil Moisture Content using High

Frequency Capacitance Probe
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2o ey o] FAHL Fig. 1. Grain size distribution of soil samples.
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Fig. 2. Capacitance probe for soil moisture sensor.
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Table 1.Capacitances of C-probe with air in frequency range of 1.0 to 30MHz.

Frequency(MHz) 1 5 10 15 20 30
Capacitance(pF) 4.5 4.4 4.6 4.7 42 4.0
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Fig4. RF impedance vs. volumetric moisture content (cm3cm-3) of the soil type 1 at
indicated frequency levels.

Table 2. Regression analysis results between the impedance of C-probe and
volumetric moisture content of soil type I (eqn.(9) and (10)) at different
frequencies and room temperature of 22+ 17T,

Dependent | iency (MHz) 5 10 15 20 30
variable
. Correlation coefficient | 0.983 | 0987 | 0992 | 0.992 | 0.993
Capacitance

Root mean square error| 0.0299 | 0.0257 | 0.0208 | 0.0207 | 0.0196
Correlation coefficient | 0.950 0.963 0.957 0.973 0.978
Root mean square error| 0.0507 | 0.0440 | 0.0405 | 0.0379 | 0.0339
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Fig. 6. Circuit diagram of the 5MHz
oscillator.
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Fig. 7. Frequency variations of the oscillator
depending on volumetric moisture content of
the soil samples of 5MHz initial frequency
and room temperature of 20=1C.
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Table 3. Regression analysis expressing the volumetric moisture content
dependence of the oscillation frequency at initial frequency of 5MHz and room
temperature of 5 MHz initial frequency and room temperature of 20+1C.

. Regression coefficients Determination| Root mean
Soil type ..
a b c d coefficients |{Square error
I -0.097 1.019 -3.717 5185 0.979 0.028
m -(.143 1.507 -5.390 7.027 0.983 0.033
All samples| -0.107 1.114 -3.995 5.422 0.979 0.031

Model -6 = af,” +bf, " +cf,'+d
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