The dependence of vegetation bands on band spacing
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ABSTRACT

Banded vegetation (BV) is a vegetation pattern that forms in arid and semi-arid regions and consists of a mosaic of
alternating bands of vegetation and bare ground that align perpendicular to the slope or less often, the dominant
wind direction (Valentin et al. 1999). BV acts as a runoff-runon system whereby the majority of precipitation that
falls on the intergroves is lost as overland flow and absorbed by the adjacent downslope grove which can receive up
to 200% of the direct precipitation (Bromley et al. 1997; Dunkerley and Brown 1995). Known vegetation
communities to manifest BV include grasses, shrubs, and trees, or a combination and the pattern has been shown to
be effective in limiting hillslope erosion and resisting disturbances such as grazing pressure (Valentin et al. 1999).

Band spacing is dependent on macroscopic boundary conditions such as slope, rainfall, sediment grain size, and
sediment characteristics. These include the band width ratio between the vegetated and bare ground, the combined
width of one vegetated and adjacent bare band, the stepped microtopography (resulting from the difference in
infiltrability between vegetation and bare regions and ensuing erosion and deposition by overland flow), and the
vegetation density (dependent on soil structure and water and nutrient availability).

No study has yet examined whether these relationships are maintained within the variability of a single site, instead
past research has focused on single transects or comparison of single transects between sites. Here, we analyse the
influence of band spacing on band characteristics across a BV site at Boolcoomatta, west central South Australia, to
determine this dependence. We use remote sensing to collect photogrammetry and LiDAR data, combined with
vegetation and infiltration surveys. As the macroscopic boundary conditions are consistent across the site, we are
able to eliminate the influence of these variables on intra-site irregularity and determine the correlation between
band spacing and microscopic characteristics.
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