
GC8-Hydro-28, updated on 29 Mar 2024

https://doi.org/10.5194/egusphere-gc8-hydro-28

A European vision for hydrological observations and experimentation

© Author(s) 2024. This work is distributed under

the Creative Commons Attribution 4.0 License.

Measuring Soil Properties and Processes with Thermo-Time Domain
Reflectometry Sensors

Robert Horton1

, Tusheng Ren

2

, Joshua Heitman

3

, Yili Lu

2

, and Yongwei Fu

3

1

Department of Agronomy, Iowa State University, Ames, IA 50011, USA (rhorton@iastate.edu)

2

College of Land Science and Technology, China Agricultural University, Beijing 100193, China (tsren@cau.edu.cn)

3

Department of Crop & Soil Sciences, North Carolina State University, Raleigh, NC 27695 (jlheitma@ncsu.edu)

Recent advancements in fine-scale thermo-TDR measurements of soil thermal and electrical

properties provide opportunities to measure state variables in soil (temperature, water content,

ice content, and air-filled porosity), soil properties (bulk density, thermal diffusivity, volumetric

heat capacity, thermal conductivity, and bulk electrical conductivity) and energy and mass fluxes in

soil (sensible heat, latent heat for evaporation or freezing, infiltrating liquid water, and upward

moving liquid water). It is also possible to estimate soil hydraulic properties from thermo-TDR

thermal property and electrical property measurements. This presentation will include laboratory

and field investigations that demonstrate the usefulness of thermo-TDR measurements to

characterize heat and mass transfer properties and fluxes in soil.
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