Playing in the sandbox: An experimental
set-up for comparison of soil moisture
profile sensors
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The substrate — Sand F36

= Real time soil moisture monitoring using IoT technologies for irrigation, = Well sieved fine sand

High potential for Agriculture 4.0

fertilization and accessibility scheduling

. _ - _ _ = Average grain size: 0.16 mm, > 99 % SiO2 content
= Use limited water resources in an efficient, economical and responsible

= Saturated hydraulic conductivity: 2496 cm d! [3]

manner
= Soil moisture profile sensors (SMPS) are easy to deploy and measure in " High permeability and absence of organic matter
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Laboratory experiment
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= Sensors were installed with triple replication in 2 x 2 x 1.5 m sand body
= Sandbox is equipped with TDR100 and SMT100 reference measurements
= Water table can be controlled through piezometers
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Schematic view of the laboratory experiment Photos of the laboratory experiment

= A 40 cm PVC column was equipped with a water cooling/heating system

=

= The SMPS were installed in a water saturated sand body and the ————— |
temperature was stepwise increased from 5 to 40 °C Schematic view of the sensor arrangement in  Photos of the sensors and piezometer arrangement in
the sandbox the sandbox experiment
= The effect of temperature on the apparent dielectric permittivity of water
was corrected for using CRIM [1] | _
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>0il moisture as a function of temperature before and after correction > Drill&Drop: economic sensor but potentially needs soil specific calibration
for the temperature effect on the dielectric permittivity of water _ _ _ _ b
» SO0ilVUE10: relatively accurate, but installation can be difficult
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