Geophysical Research Abstracts
Vol. 21, EGU2019-6995-1, 2019

EGU General Assembly 2019 EG U
© Author(s) 2019. CC Attribution 4.0 license.

Landslide event inventory maps from satellite imagery with an automatic,
topography-driven algorithm

Massimiliano Alvioli, Alessandro Cesare Mondini, Federica Fiorucci, Mauro Cardinali, and Ivan Marchesini

Istituto di Ricerca per la Protezione Idrogeologica, Consiglio Nazionale delle Ricerche, Perugia, Italy
(massimiliano.alvioli @irpi.cnr.it)

We describe an automatic procedure for the classification of satellite imagery into landslide or no landslide cate-
gories, aimed at preparing inventory maps for a landslide event. We devised a two-steps procedure, which requires
knowledge of the occurrence of a landslide event, availability of a pre- and post- event pseudo-stereo pair and a
digital elevation model. The first step consists in the evaluation of a discriminant function, applied to a combi-
nation of well-known change detection indices tuned on landslide spectral response. The second step is devoted
to discriminant function classification, aimed at distinguishing the only landslide class, through an improvement
of the usual ‘thresholding’ method. The novel feature of the approach is represented by the use of slope units
as topographic-aware subsets of the scene within which we apply a multiple thresholding method to classify a
landslide class membership tuned on the sole landslide spectral response.

SUs are morphological terrain units, bounded by drainage and divide lines delineated in such a way that terrain
homogeneity is maximized within the units, and inhomogeneity is maximized across neighboring units. We ob-
tained SUs for our study area using the r.slopeunits specialized software. The software is adaptive, in that SUs
are delineated with varying sizes and shapes in different regions of the study area. SUs are particularly suited in
the present context, since they encompass areas with similar slope-facing direction (aspect), accounting for the
fact that locations located in regions homogeneously facing the same direction likely provide consistent spectral
response in satellite imagery.

The proposed method was tested in an area of about 1000 m? in Myanmar, where torrential rainfall triggered exten-
sive landslides in 2015, which made the news due to the occurrence of the massive Tonzang landslide and the large
number of fatalities. Results of our automatic mapping were calibrated and validated against a landslide inventory
map prepared through photo-interpretation by expert geomorphologists. The numerical results of the comparison
of the automatic, multi-threshold mapping procedure with the ground-truth of the inventory map prepared by visual
interpretation reveal that the topographic-aware subdivision of the territory allows for a better classification per-
formance both than thresholding applied globally, or within a topographic-blind subdivision. This is particularly
true in the validation area, where the grid-based method shows little gain with respect to the global thresholding
method.

The method is fully automatic after site-dependent operations, required only once, are performed, and exhibits
improved classification performance with limited training requirements. We argue that the improved classification
performance and limited training requirements represent a step forward towards an automatic, real-time landslide
mapping from satellite imagery.



