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Shallow landslide susceptibility modelling at regional scale may be performed using both a

physically based and statistical approach. For the same area, these two approaches can have

inconsistent results, mainly because the two methods are conceptually different. Physically based

models are based on the infinite slope model and consists on the computation cell by cell of a

safety factor comparing between driving and resisting forces. The assumption that landslides

occur in slopes that are characterized by predisposing factors similar to those in which landslides

have occurred in the past, is the concept behind the statistical models. The aim of this work is to

compare the two approach and investigate the differences between the two models. The study

area is located in northern Tuscany, central Italy, in which an extensive field survey highlighted

that about 60% of landslides involve bedrock. For this reason, we developed a physically based

susceptibility analysis taking into account both the surficial layer (slope deposit, SD) and the

underlying layer (BR), characterized by weathered and fractured bedrock. This model is compared

to the statistically based one, which take into account topographic and geologic predisposing

factor as well as bedrock geo-mechanical properties, such Geological Strength Index (GSI), Schmidt

hammer rebound values (Rv) and Joint density (Jv). The accuracy of the models is evaluated using a

multi-temporal landslide inventory, in which involving bedrock landslides are distinct from slope

deposits landslides. Within this general framework results are discussed regarding the model’s

predictive capacity and spatial agreement.
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