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Small and medium catchments in the El Cautivo experimental field site and 
other areas of the Tabernas Desert often appear to show an asymmetrical 
form between opposite hillslopes that seems to be driven by different retreat 
rates and styles. This asymmetry contains information about processes, 
has consequences at the ecosystem scale, and its frequency shows that 
the processes involved are critical. 

Research over 25 years at El Cautivo provides evidence that soil surface 
components (SSC) with different stability and infiltration capacities often 
display a spatial pattern associated with asymmetry and aspect. This 
supports our ‘weathering-colonisation’ hypothesis: Initially, the sunnier 
hillslope of a microcatchment has a wider surface temperature range and 
less surface stability (preliminary unpublished data), at first preventing its 
colonisation by any life form. In contrast, the shadier hillslope allows initial 
colonization by biocrusts and plants, and progressively retains water and 
sediments that accumulate at the bottom, creating pediment-like forms 
that favour vegetation. Thus, asymmetry begins with the progressive 
differentiation between opposite hillslopes as feedback controlled by SSC 
leading to lateral channel migration towards the sunnier, barely-vegetated 
and easily erodible slope.

To test whether catchment asymmetry is a local or general phenomenon, 
we analysed the main geomorphological attributes of 6418 subcatchments 
across the Tabernas Desert using a 1 m resolution DEM made with the 2014 
airborne LiDAR data available at www.cnig.es. Hereafter, ‘subcatchment’ 
refers to the area including both opposite hillslopes between junctions, 

whereas ‘catchment’ refers to the whole drainage area upstream of 
a certain junction. Asymmetry appeared frequently and seemed to be 
associated with a range of stream orders, catchment or subcatchment 
sizes and drainage directions. 

To study this phenomenon, we found a Slope-Ratio Asymmetry 
Index (SrAI; the ratio between the average slope angles of the gentler 
hillslope and the one opposite), for each subcatchment. Among others, 
an NDVI layer was added as a proxy of the SSC effect. A conceptual 
model that was begun with Prof. Juan Puigdefabregas is formalized 
here, using the SrAI, structural equation models (SEM), and 1701 
subcatchments (due to the subcatchment definition, only order two or 
larger catchments could be included). The best SEM included incoming 
radiation, catchment area and subcatchment area as independent 
variables affecting SrAI, either directly or through channel gradient 
and/or NDVI. 

For the whole study area, the SrAI is mainly driven by channel gradient, 
as postulated by Prof. Puigdefábregas, subcatchment area also being 
important. However, when applying that model to separate basins, 
in some, NDVI becomes a main driver. We plan to use field-training 
areas to examine the features of subcatchments behaving differently 
according to their SEM. 
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