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15 Can we use soil thermal inertia to map 
soil moisture from drones?

In hydrology particularly, estimation of soil moisture conditions is critical for the 
partition between surface runoff and infiltration. At global scales, having spatial 
measurements of soil moisture from field sensors is not feasible yet remote 
sensing thermal data can cover this gap. Measurements of soil thermal inertia 
can be used to estimate near surface soil water content. However, finding a 
general dynamic model between thermal inertia and soil moisture is necessary. 
The approach is based on a one dimensional thermal diffusion equation.
This research has two steps: a) Model setup and calibration using laboratory or 
field measurements of radiometric temperature and soil moisture. b) Application 
of the model with thermal images acquired from a drone (UAV) over field 
monitored sites where soil moisture is measured (Risø site).
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