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Abstract
Soil water content is influenced by soil and terrain factors, but studies on the predictive value of diagnostic horizon type for
the degree and duration of wetness seem to be lacking. The aim of this paper is therefore to describe selected hydropedological soil-water relationships for important soils and diagnostic horizons in the Weatherley catchment. Daily soil water
content was determined for 3 horizons in 28 profiles of the Weatherley catchment. These data were used to calculate annual
duration of water saturation above 0.7 of porosity (ADs>0.7), which was correlated against other soil properties. Significant
correlations (α = 0.05) were obtained between average degree of water saturation per profile and slope (R2 = 0.24), coarse
sand content (R2 = 0.22), medium sand content (R2 = 0.23), fine silt content (R2 = 0.19), and clay content (R2 = 0.38). ADs>0.7
per diagnostic horizon ranged from 21 to 29 d•yr-1 for the red apedal B, yellow brown apedal B, and neocutanic B horizons;
103 d•yr-1 for the orthic A horizons; and from 239 to 357 d•yr-1 for the soft plinthic B, unspecified material with signs of wetness, E, and G horizons. A regression equation to predict ADs>0.7 from diagnostic horizon type (DH), clay to sand ratio
(Cl:Sa), and underlying horizon type (DHu) gave: ADs>0.7 = -26.31 + 41.64 ln(Cl:Sa) + 35.43 DH + 13.73 DHu (R2 = 0.78).
Results presented here emphasise the value of soil classification in the prediction of duration of water saturation.
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Introduction
Van der Watt and Van Rooyen (1995) define soil water regime
as a qualitative term referring to the state and availability of
water in soil, especially in relation to the growth of plants.
Another widely used, related, and probably more processoriented and quantitative term, is soil hydrology. Miyazaki
(1993) suggested that soil hydrology could be considered as a
bridge between soil physics (where descriptions of water flow
tend to be microscopic) and hydrology (where they tend to be
macroscopic). Kutilek and Nielsen (1994) defined soil hydrology as the physical interpretation of phenomena which govern
hydrological events related to soil, or the uppermost mantle of
the earth’s crust. Although both terms described above refer
to soil-water relationships, neither are completely appropriate
for the hydropedological focus of this study or the one by Van
Huyssteen et al. (2005). The focus here was specifically on the
nature of the long-term water content above the drained upper
limit and the marked influence it may have on soil morphology
and therefore soil classification.
Soil water content is mainly a function of the ratio between
precipitation and evapotranspiration, as described by the soil
water balance equation (Hillel, 1980). In general, the higher
the rainfall to evapotranspiration (P/ET) ratio, the higher the
soil water content. At a given site the soil water content varies
depending mainly on variations in the topography, the soil, and
the type and density of vegetation (Famiglietti et al., 1998). In
a small catchment the rainfall can be considered fairly uniform
over the whole area, although ET can vary significantly (Van
Huyssteen et al., 2009a). Le Roux et al. (2005) concluded that
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the vegetation composition in the Weatherley catchment is
fairly uniform and that the influence of vegetation on soil water
content can therefore also be considered reasonably uniform.
Soil and terrain characteristics should therefore be the primary
factors that influence soil water content variability in this
catchment.
Terrain indices can be grouped into primary and compound
attributes. Primary terrain attributes (Famiglietti et al., 1998;
Western et al., 1999) include:
• Slope, influencing the hydraulic gradient that drives surface and subsurface flow, surface runoff, infiltration, and
drainage
• Aspect, together with slope, which influences the irradiance
and thus evapotranspiration
• Plan curvature (perpendicular to the aspect) and profile
curvature (parallel to the aspect) are measures of concavity or convexity of the surface. Plan curvature provides
a measure of the local convergence or divergence of lateral flow paths, while profile curvature reflects how the
hydraulic gradient and flow velocities change. Curvature is
expressed as the reciprocal of the radius of curvature of the
surface. Broader curves have smaller curvature values than
tighter curves. Positive values indicate convex surfaces,
zero indicates a straight surface, while negative values
indicate concave surfaces.
• Specific upslope area, also called upslope contributing area,
is the area above the contour segment divided by the length
of that contour segment. It is a measure of the potential
area that can contribute to lateral flow.
Terrain indices can be computed from digital elevation models (Mitasova and Hofierka, 1993). Compound indices, for
example the wetness index (WI) defined by Beven and Kirkby
(1979), can be calculated from primary topography attributes,
and are often adapted, for example, the ‘new index’ (NI) for
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