The relationship of soil and woodland cover on soil hydraulic conductivity at a hillslope scale and local flood management in the Scottish Borders
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Introduction

An important criteria in Natural Flood Management (NFM) is understanding and Estimation of hydraulic conductivity (Kfs)
iImproving the surface soil permeability (or field, saturated hydraulic conductivity,
Kfs; Talsma, 1987) of natural ground surfaces with the view of increasing rainfall
infiltration and storage capacity (Marshall et al., 2009). At the local scale infiltrabil-
ity and soil hydraulic conductivity (Ks) are key soil properties as they activate sur-
face and near-surface flow paths that influence runoft generation (Elsenbeer,

2001; Bonell et al., 2010).

Subsoil Kfs for all grid areas was measured at 0.04 to 0.15 m using a Constant Head Well
Permeameter as designed by Talsma and Hallam (1980). A stony layer below 0.15 m at sites
2 and 3 restricted augering below 0.15 m, whereas sites 1 and 4 were augered to 0.25m.

Results are shown in fig. 1.

Results continued..
Hydraulic conductivity is significantly higher under deciduous woodland (DW1 and DW2) on the

hillslope than any other land cover. Conifer (CW3) or the wetland woodland (FW4) has less of

an effect on hydraulic conductivity.
Grassland areas (G1, G2, G3 and G4) have significantly lower hydraulic conductivity than adja-

cent woodland areas.
A two year storm event will not infiltrate into floodplain woodland or grassland, which infers that

infiltration excess overland flow could occur.
Median Kfs under deciduous woodland (DW1) decreased by six times the amount of the Kfs

measured in the upper soil layer. Such a decrease in Kfs at deeper topsoil depths is likely to
cause subsurface storm flow, during high intensity rainfall events, particularly under woodland.
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1) To evaluate the impacts of landcover in relation to superficial geology and soils
on soil permeability. This will be done by measuring Kfs of adjacent grassland
and woodland areas on similar superficial geology and soil types.
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2) The results of measured Kfs of grassland and woodland will be compared with
maximum rainfall intensities of 15 minute duration (lmax15) to infer whether infil-
tration-excess overland flow is generated within the study area.
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