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The assessment and modelling of 
natural hazards is subject to large un-
certainties, especially for mountain-
ous regions, where natural hazards 
often have highly site specific charac-
teristics, which hamper the establish-
ment and the application of generic 
models for describing the physical 
processes involved, as well as the use 
of statistical models. For this reason, 
risk assessments are increasingly ap-
plied to manage natural hazards, as 
they allow to identify optimal strate-
gies by explicitly accounting for the 
uncertainties in the modelling.

While the general principles for 
natural hazard risk assessment are, at 
least on a scientific level, well estab-
lished, little efforts have been directed 
towards the consistent modelling of 
the involved uncertainties. Typically, 
different types of uncertainties are 

involved that arise at different stages 
in the analysis, and which are mainly 
related to the difficulties in the mod-
elling and to incomplete knowledge. 
Because of their different sources, a 
clear classification of the uncertain-
ties and a procedure for their model-
ling is required to ensure consistency 
in the results.

On the other hand, the uncertain-
ties can be reduced by increasing the 
understanding and thus improving the 
modelling of the physical processes 
leading to the hazards, or by obtain-
ing more site specific information, 
either on observed events or on the 
parameters influencing the hazards. 
However, such reduction of uncer-
tainties is associated with costs and it 
is therefore required to determine the 
optimal level of detailing of the risk 
assessment procedure. Considering 

the trade-off between the benefit of 
reduced uncertainties (which leads to 
a reduction of the risk) and the cost 
of reducing the uncertainties, the opti-
mal level can be identified. 

A brief review of risk assessment 
procedures will be presented. It will 
then be focused on the different types 
of uncertainties involved in natural 
hazard risk assessments and it will 
be shown how these uncertainties 
can be modelled in a consistent way. 
It will furthermore be outlined how 
the benefit of an improved modelling 
can be quantified using the Bayesian 
decision theory. Throughout the 
presentation, the theoretical concepts 
will be illustrated for a typical case of 
rock-fall hazards, based on an ongo-
ing study.
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