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Special variation of unsaturated hydraulic conductivities in a crop field based
on soil surface temperature measurements using a UAV
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Using a UAV equipped with an infrared thermography camera, we were able to
observe surface temperatures reflecting variations in soil moisture content in a field. A coupled
numerical simulation program of a soil moisture and heat transfer model and a surface energy balance

model was developed. The unsaturated hydraulic conductivity of a soil was estimated by applying the
developed program that reflects meteorological conditions to the observed surface temperatures. UAV
measurement is limited in number of observations. Numerical experiment showed a possibility of
estimating hydraulic conductivity over a wide pressure head range by observing surface temperature
on wet and dry soil days.
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Estimation of soil water content in a bare field based on soil surface temperature measurements
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