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1. Introduction 3. Field study

Study site was a small hillslope (00 =13,5°) covered by grasland with an
excavated trench at the bottom end. The soil consisted out of a top Ah-layer
(0-10 cm) and sandy loam with an average depth down to 45 cm. The
bedrock below was sandstone with low conductivity.
The triplets of TDR wave-guides were distributed in different depths along the
slope (see Fig. 3). Here, the measurement intervall was set at 120 s to more
closely record the breakthrough of the wetting. Additionally, piezometers, flow
collectors and tipping buckets to capture subsurface stormflow were installed.
To gain further infomation on subsurface flow, tracer experiments (line source) were
carried out. The site was artificially sprinkled with 12 mm h~1 until subsurface flow
reached steady state.

4. Results

Fig. 4 indicates the resulting v-vector of the wetting for selected triplets. The results show a strong
downhill component during the passing though of the wetting front.

Objective

Here, we focus on experimental assessment of in-situ flow bending
in selected small soil volumes of a layered hill-slope soil.

Subsurface storm flow is fast, and little water volumes are involved in it.
Thus, it qualifies for preferential flow. It occurs laterally along soil layers of
lower permeability such as solid rocks, glacial tills or perched water tables.
Preferential infiltration, on the other hand, is driven by gravity and thus follows
maily vertical paths. Subsurface storm flow is therefore generated in the soil
region where preferential flow bends from the mainly vertical to the predominant
lateral direction. It is also the region where local vertical preferential flow meets the
regional lateral flow once the latter is established.

During prescribed sprinkling an obliquely installed
TDR wave-gquide provides for the velocity of the
wetting front in the direction of its rods. A
triplet of wave-guides mounted along the
sides of an imaginary tetraedron
with its peak pointing down,
thus results in a three-
dimensional view
of the wetting
front.

2. Basics

One obliquely installed pair of TDR wave-guides records a linear temporal increase of water
content if the wetting front moves locally with a steady velocity, as outlined in Fig. 1.

The direction of the vector component is set equal to the one of the wave-guide. The steady
advancement of the wetting front during the interval t, to t, yields:
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6. Conclusions

The presented approach allows to determine the spatial direction of the wetting front. We are going to extend it towards saturated conditions and therfore explore , bending of flow". Here, we see high potential
in tracing runoff generation processes. This might also be useful for model validation.
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