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Calibration of salinity effect of a low-cost capacitance soil moisture probe

Haruyuki FUIIMAKI' and Tadaomi SAITO!

Abstract: Recently, extremely low-cost soil moisture sen-
sors, which can be powered and recorded with a low
cost single-board microcontroller, Arduino, are available
in shopping sites in the internet. The purpose of this study
was to evaluate the accuracy of one of such low-cost sen-
sors and present a methodology to correct the effect of
salinity and temperature fluctuation on the sensor outputs.
A test for individual difference among products were car-
ried out using a saturated sand and 5 out of 10 probes were
found unsuitable for use. Although the effect of tempera-
ture was negligible, large salinity dependence was found in
a calibration test using a sand having known water contents
and salinities, We presented an empirical function between
bulk electrical conductivity and the increment from the
output of non-saline soil. By combining with another ex-
tremely low cost soil moisture sensors which is essentially
a electrical conductivity sensor, we may measure both wa-
ter content and salinity simultaneously.
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Photo 2 Experimental setup for the calibration of RSMS.
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Fig. 1 Calibration function of CSMS for non-saline Tottori
sand at input voltage of 3.3 V.
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Fig. 2 Calibration function of CSMS for Tottori sand at dif-
ferent pore water salinity at input voltage of 5V.
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Fig. 3 Effect of pore salinity on the output. Numbers beside
markers denote volumetric water content.
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Fig. 5 Change in the outputs for Tottori sand having a 0.075

mm 3 of volumetric water content and 1.0 dS m~! of pore

water salinity .
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Fig. 4 Relationship between sensor output and EC of bulk
solution.
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