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Assessment of buildings exposure and potential losses to landslides
based on census data
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  Landslides, like any natural hazardous process, do not generate risk until some type of interaction

with human settlements or activities occur. Consequently, the landslide susceptibility assessment

and the quantification of the exposure and potential losses of structures and infrastructures is

crucial for informing emergency and spatial planning in areas prone to geomorphological hazards.

Thus, the major aim of this work is to identify the current and future buildings’ exposure to

landslides, in order to get useful information to support decision planners.

The current spatial distribution of buildings and future exposure trends will be assessed based on

the Portuguese Census data, which will be used as ancillary information to derive the number and

type of buildings at the basic census polygonal unit. The future buildings’ exposure will be

determined from a cellular automata simulation model.

Four types of buildings are considered: E1 – light structures of wood or metal; E2 – buildings of

adobe, rammed earth or loose stone walls; E3 - buildings with brick or stone masonry walls; and

E4 - buildings of masonry walls confined with reinforced concrete. The evaluation of buildings’

exposure is made for two landslide event scenarios: one for shallow soil slips (with rupture

surfaces depth < 1.5 m) and another one for deep-seated slides (with rupture surfaces depth > 1.5

m). The landslide susceptibility/hazard hotspots for both scenarios are assessed in a study area

corresponding to four municipalities located in the northern sector of the Lisbon Metropolitan

Area, Portugal. The landslide susceptibility models are based on a bivariate statistical method

(Information Value) and on a dataset of eight independent variables assumed as predisposing

factors for the occurrence of landslides: lithology, slope, curvature, aspect, slope/contribution area

ratio, topographic position index (TPI), soil type and land use. The validation procedures include

the computation of ROC curves and the calculation of AUROC. Landslide susceptibility and

buildings’ exposure are presented as probabilities at the basic census unit scale. Results combine

the probability of occurrence of a landslide with the probability of having a building of a certain

type potentially affected by a landslide, for the two landslide event scenarios.



Finally, potential losses on buildings are assessed from exposure and damage on buildings caused

by landslides in the past.
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