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Proposed revised section 2.5 : Gullies detection

As stated in introduction, our method for automatic gullies detection is a
combination of existing methods. As said above, a gully is a portion of the
hydrological network characterized by a sharp depression which is discordant
with the smoothness of the surrounding topography. As others, we hence exploit
the fact that erosion can be numerically detected by comparing the actual
landscape to a landscape represented by a filtered digital elevation model.
Gully border is then the limit between the zone with smooth topography and the
steep slopes of the gully edges.

At first, we tested two-steps methods such as the one proposed by Passalacqua
et al. (2010). The two steps are (i) localisation of gully heads and (ii)
network delineation from these heads. As said above, gully heads localisation
is the part which presents most issues. Very broadly, a pixel is considered as
a network head if it is concave and its concavity is beyond a threshold
automatically calculated from the statistics of the entire landscape. The
threshold can also be manually tuned. This automatic detection is most
problematic for small-scale features (Orlandini et al. 2011) such as the ones
targeted by our work. Indeed, when applying the Passalacqua et al. (2010)
algorithm, different threshold values resulted either in missing several gully
heads or in categorizing as gully heads many anthropogenic depressions, such as
streets in villages or spaces between trees in orchards. We then decided to
digitize manually the gully heads on a shaded view of the DEM, with the same
kind of expertise as one would use on the field. The noticeable difference is
that the entire digitalisation process on the DEM was achieved in a few tens of
minutes instead of hours or days that would have been necessary on the field.
Once the gully heads digitized the algorithm follows the flowchart of figure X.
The raw DEM (a) is convoluted with a gaussian filter (b), resulting in the
smoothed DEM (c). This smoothed DEM (c) is subtracted to the raw DEM to create
a depth map (d), which therefore is the depth of the natural surface below the
smoothed surface. (e) is a step of thresholding the depth map and cleaning up
the result. The threshold consists in discarding pixels that are not at least
25cm deep (see figure 3). The cleaning consists in discarding patches that are
less than one cubic meter in volume. Operations (e) result in the (f) map.

The right side of the flow chart corresponds to the extraction of the
hydrological network. As already described, gully heads (g) are digitized
manually. A depression-free DEM (i) is generated from the raw DEM by filling
gaps (h). The hydrological network (j) is generated by descending the
depression-free DEM from gully heads along the maxima descent. A binary map (k)
of the areas located at less than 15 meters of the network is computed.
Intersecting the binary maps (f) and (k) produces, the final gully map (m).



