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INTRODUCTION 

Since risk-based evolution of approaches in natural hazard management and the paradigmatic shift 
from hazard to integrative risk comprehension with special focus on impacts rather than on hazards, 
risk analyses have widely been developed and applied, especially in the framework of scientific 
projects. On an administrative level however, explicit risk concepts with respect to natural hazards are 
among all other European countries only implemented in Switzerland and in the Italian Autonomous 
Province of Bozen (South Tyrol) so far. Within the integrative risk management framework, risk 
analyses play a key role as they form the assessment basis for all thereupon derived and implemented 
strategies, concepts, and measures. Thereby, risk analyses follow the standardized general analysis 
steps (i) hazard analysis, (ii) exposition analysis, and (iii) consequence analysis whereby the term risk 
can generally be described as a function of the risk components (i) hazard, (ii) elements of risk, and 
(iii) vulnerability. Hence, the final results depend mainly on the balanced scientific depth and level of 
detail of all risk components to be considered. 
However, especially in the context of regional scale studies, the scientific development of the three 
main components of risk can be characterised as inhomogeneous. While impressive progress has been 
made in the field of hazard analyses the other aspects are not developed adequately. First and 
foremost, a majority of studies has a distinct focus on sophisticated analysis procedures regarding 
hazard analysis. However, vulnerability assessment approaches are more and more developed and 
published. In contrast, the adequate identification, localization, characterization and, where 
appropriated, monetary assessment of the risk indicators (foremost buildings and inventory) 
considered, as the fundamental basis to identify elements at risk and consequently to analyse risk, is 
not accordingly developed. As a consequence, the full potential of the comprehensive risk approach 
cannot be exploited and this can cause fundamental implications on both, first the interpretation of 
results and second the evaluation of risk management strategies. 
With this contribution, the authors would like to pursue two topics: first, to discuss methodological 
challenges in the context of natural hazard risk analyses focusing on property damages and second, to 
introduce methods which enable the accurate identification and monetary assessment of buildings and 
inventory for studies on regional scale. 

METHODS 

A general overview on the sectoral “pre-processing” components of risk is illustrated with Figure 1 for 
the example of a flood risk analyses. Thereby, the hazard component computes and visualizes the 
process magnitudes for given frequencies. The identification and assessment of the socio-economic 
situation in the study area represents a further elementary component. In most cases, studies focus on 
predefined risk indicators (e.g. buildings, inventory and/or infrastructures etc.) rather than on a 
comprehensive analysis of the complex holistic social, economic, political, and cultural system. 
Furthermore, the consideration of object specific probabilities of presence is appropriate when 
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differentiating between mobile (vehicles or persons) and immobile (buildings or constant 
infrastructures) objects. The third elementary component of the risk approach considers the structural 
or physical vulnerability of potential affected objects (elements at risk) and related consequences; 
normally in terms of losses. Thereby, the consequences can be analysed applying absolute or relative 
vulnerability approaches which are based either on empirical loss data or on synthetic approaches. The 
selection of the appropriate vulnerability approach is of great sensitivity for the overall workflow and 
the regional transferability. The adaptation of existing approaches must be carefully evaluated. 

 

Fig. 1 Main components of natural 
hazard risk analyses: Hazard analysis, 
assessment of the socio-economic 

With regard to the scale of regional risk analyses, the 
monetary assessment of the socio-economic situation is 
mostly applied with relative simple approaches and, thus, 
leads to considerable underestimations of the actual value 
concentrations. This causes immanent implications to the 
results of the entire workflow. In order to reduce this 
source of uncertainties considerably, the authors follow a 
single object based “property-to-property” approach; at 
least to identify, quantify, characterise and monetary assess 
buildings and inventory. According to the availability of 
data the approach vary but are always conducted for 
regional studies on a province level. 
 
In a first study area, the Austrian Province of Tyrol, a 
detailed analysis of geocoded spatio-functional 
differentiated insurance contracts of the regional market 
leader enabled the derivation of representative mean values 
on a strongly differentiated level. These values were 
transferred to a detailed geodatabase including geodata 
and statistical data on an address level. Thus, a very 
accurate extrapolation to all existing objects in the entire 
study area was possible. 

 
The collaboration with the regional insurance market leader in the Austrian Province of Vorarlberg 
and the availability of a comparable comprehensive database (completed by LIDAR-based DTM and 
DSM) than in Tyrol enables a more or less analogue approach with the additional consideration of the 
object specific cubage expressed with units for the enclosed space (derived from a normalized nDSM 
and a building layer). 
 
Although, insurance contracts are available in a third study area, the Italian Autonomous Province of 
Bolzano, the market share does not allow a representative extrapolation to the entire study area. Thus, 
different approaches to analyse the existing enclosed space of functionally differentiated building 
objects and the monetary evaluation on the basis of spatio-functional differentiated estimates 
(insurance companies, real estate sector and public authorities) were applied. In order to scrutinize the 
sensitivity of different levels of aggregation of LIDAR data, three different levels of detail were 
performed. First, a combination of a building layer and a nDSM based on the official DTM and DSM 
(2.5x2.5m), second, the combination of a building layer and a nDSM with a higher resolution 
(1.0x1.0m) calculated from the LIDAR point cloud, and third, buildings and cubatures explicit 
extracted from the LIDAR point cloud. 
 
Finally, the authors would like to emphasise general scientific principles and demands which are a 
necessary prerequisite to interpret the results of different studies and enable relative comparison 
between those studies: transparency, traceability, and verifiability. 
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