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Soil- water repellency accounts for influencing many of the key soil hydrological processes such as reduced infiltration, prefer-
ential flow and surface water flow. Water repellency- induced fingered flow can lead to considerable variations in water content in
an initially water repellent soil. The precise and continuous measurement of hydraulic properties of water repellent soils is impor-
tant for understanding soil-water interaction. Moreover, there is a need for small-scale, non destructive measurement techniques
to obtain direct, high resolution measurement of soil-water content and water potential. To study the soil-water retention prop-
erties for hydrophobized sands and natural volcanic ash soil during repeated wetting and drying processes, a mini tensiometer-
time domain reflectometry (T-TDR) coil probe was developed with dimensions of 6-mm diameter and 30-mm length. Seven mini
T-TDR coil probes were developed and the performances were tested against Toyoura sand, hydrophobized sands and volcanic
ash soil. Due to the poor performance of dielectric mixing models, a simple two-point calibration equation was proposed. The
new mini T-TDR coil probe also provided reliable, simultaneous measurements of volumetric water content and soil-water po-
tential (h) measurements when investigating the soil-water retention characteristics of hydrophobized sands and natural volcanic
ash soils under repeated wetting and drying cycles.
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