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Capacitive Sensors for Measurement of Soil Moisture Content using
RF Impedance
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(a) parallel cylinder type electrode (b) perpendicular plate type electrode
Fig. 1. A sketch of soil moisture sensors.
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Table 1. Capacitance of sensors in frequency range of 1.0 to 30MHz.

Frequency(MHz) 1 5 10 15 20 30
arallel

Capacitance| oylinder | 45 | 44 46 478 42 3%

(pF) I’emg{’a‘f:“‘ar 60 | 61 6.2 6.1 59 5.7
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Fig 3. Moisture content dependance of perpendicular plate type sensor filled with soil samples at
indicated frequencies.
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Fig. 4. Bulk density dependance of perpendicular plate type sensor filled with soil sample at
indicated moisture content and 10MHz.
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Table 2. Regression analysis expressing between the capacitance of each sensor and
weight of water and dry soils at different frequencies.

Item Model Frequency R:;zressmr‘u3 coefﬁcucent R
5 MHz 0176 | 0413 | -22.822 | 0.983

10 MHz | 0.114 | 0456 | -14.212 | 0.979

Parallel cylinder

type Sensor | .\ Wd+bX Ww+c | 20 MHz | 0.047 | 0400 | -2.333 | 0.981
Perpendicular 5 MHz 0041 | 0357 | -3.021 | 0.974
plate type sensor 10 MHz 0.025 0.304 0.018 0.976

*C(i) stands capacitance(pF) at i frequency.

—__Ww _ —0.9173C5+ 3.4480C 5 — 12.8898
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