Geophysical Research Abstracts,

Vol. 10, EGU2008-A-06560, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-06560 ‘*
EGU General Assembly 2008 G

© Author(s) 2008

Spatial representation and volumetric mapping of
block falls using GIS-based decision-tree models

C. Abdallah (1), R. Bou Kheir (1), J. Chorowicz (2)

(1) National Council for Scientific Research/Remote Sensing Center, P.O. Box 11-8281,
Beirut, Lebanon. Tel: +961 4 409 845/6; Fax: +961 4 409 847; Email: chadi@cnrs.edu.lb. (2)
Pierre & Marie Curie University, Tectonic laboratory, case 129, T26-E1, 4 place Jussieu, F
75252 Paris cedex 05, France. Tel: +33 1 44 27 50 89; Fax: +33 1 44 27 50 85; Email:
jean.chorowicz@lgs.jussieu.fr

Among the various natural hazards, mass movements (MM) are probably the most
damaging to the natural and human environment in the Mediterranean countries, in-
cluding Lebanon which represents a good case study of mountainous landscape. Al-
though affecting vast areas in the country, the phenomenon was not studied at regional
scale, and related maps are still lacking. This study focuses on building decision-tree
models for mapping the volume of block falls in a study site (762 8% of the
Lebanese territory) within Lebanon using remote sensing and GIS. Satellite imageries
(IKONOS 1m) helped in discriminating existing block falls, while GIS was used to ex-
tract ordinal (elevation, slope angle, slope aspect, slope curvature, proximity to fault
line, distance to the drainage line, proximity to roads) and nominal (lithology, karst
type, soil type, land cover/use) variable terrain parameters. Decision-tree models were
constructed based on different input terrain parameters; (1) all terrain parameters, (2)
topographic parameters only, (3) geologic parameters only, and adopting various pro-
cessing techniques (pruned and unpruned trees). The most powerful model proved to
be the regression unpruned (exploratory) tree-model based on all considered param-
eters explaining correctly 86% of the variance in the trained data. Once pruned, this
model classifies 50% in block falls volumes by selecting just four parameters (lithol-
ogy, slope gradient, soil and land cover/use). The unpruned model built using only
4 geological parameters (lithology, soil type, proximity to fault line, and karst type)
seems interesting, since it is created using similarly 4 parameters, but it has a higher



predictive accuracy (68%). The highest predictive decision-tree model was converted
to quantitative 1:50,000 block falls’ map with six classes; nil (class 1) indicating the
absence of block falls, very low volume (class 2 — volume being less than 1900 m
low volume (class 3 — volume ranging between 1000 and 2000 medium volume
(class 4 — 2000 th < volume < 3000 nt), high volume (class 5 — 30009 <
volume< 4000 n¥), and very high volume (class 6 — volume4000 n¥). This map

can be used to prioritize the choice of specific zones for further measurement and
modelling. It is extremely useful fitting management needs and helping in the adop-
tion of measures to reduce the occurrence of harmful block falls, specifically in 18%
of the studied area with block falls’ volumes exceeding 2060 m



