Development of Rapid TDR Measurement Capability for Mobile Water Content Mapping
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Reliable and rapid measurement of soil water content at the field-scale could greatly enhance many agronomic activities such as development of reclamation strategies, reducing fertilizer application and optimizing fresh and saline water use. This capability will require improvements in sensor design, signal analysis and novel application of the technology before real-time field-scale measurements for precision agriculture are readily available. Agriculturally the goals to provide on-the-go depth-dependent soil characteristics such as water content, fertility/salinity, organic matter and temperature are all within sight as technology and researchers make necessary advances. As part of that effort, we have designed and tested a flange-type open-ended TDR probe for determination of water content. We considered different geometrical configurations of the open-ended probe design compatible with either a near-surface probe or probes embedded within a subsurface blade. The use of multiple sensing heads for multi-depth measurements was tested using dedicated TDR devices for each head to obtain waveforms at a sufficient rate for mapping purposes (i.e., every few seconds). Waveforms were collected in static and on-the-go field conditions and compared to determine the influence of movement on the resulting waveform. We anticipate this work will lead to sensors being attached to implements providing depth-dependent soil moisture and salinity determination that feed into precision farming practices. 

