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Characterization of water repellency parameters in soil water repellency characteristic
curves for JP and NZ soils
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Soil water repellency (SWR) is the phenomenon where soil does not wet when water is applied to its surface. Characterization
of water repellency in natural soil is very important to understand the soil hydrological processes, surface flow and infiltration
rates. Objectives of this study were (i) to characterize SWR using molarity of ethanol droplet (MED) test, sessile drop method
(SDM) and water drop penetration time (WDPT) test, and (ii) to identify the relationships between the determined SWR param-
eters and soil organic carbon (SOC) contents. Soil samples were collected from different soil depths of representative Andosols
and Cambisols in Japan (Nishigo, Hiruzen and Nikko; all sites under forest) and New Zealand (Ngahinapouri, Wahihora and
Whatawhata; all sites under pasture). The soil-water contact angle was directly measured using SDM, and indirectly derived
from MED and WDPT measurements. All the A horizons of the Japanese soils showed water repellency, and the New Zealand
soils were also water repellent at all depths except the Ngahinapouri, B horizon. Then, soil water repellency characteristic curves
(SWRCCs) were obtained for water repellent (WR) soils, i.e., soil-water contact angle / degree of WR as a function of the vol-
umetric water content (θ). Three WR parameters were determined from the SWRCCs. They are (i) the integrated areas below
a SWRCC, SWR(θ), (ii)thesoilwatercontentatmaximum(θWR−Max) and (iii) minimum (θWR−Min) WR. Further, WR pa-
rameters were studied with soil organic carbon (SOC) contents. These relationships were agreed well with recently published
work of Kawamotoet al. (2007) and Karunarathnaet al. (2010). The SOC contents of New Zealand soils varied between 1.4%
(WR) to 12.1% (WR), for the Japanese soils they ranged between 2.6% (Non-WR) and 26.3% (WR). Although the Japanese soils
had high SOC contents in>10 cm depths, they were not WR (for Nikko>5 cm depth-Not WR). Therefore, further studies are
needed to assess SWR as affected by SOC.
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