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In order to estimate potencial earthquake damage and risk it is necessary to assess the 
seismic hazard and to evaluate vulnerability. 
This communication presents a methodology for the evaluation of earthquake 
vulnerability and risk of dwelling buildings at a regional scale. This methodology allows a 
preliminary evaluation of the seismic risk to be taken for the purpose of prevention of 
disasters in regions of low-to-moderate seismicity, as it is the case of Catalonia, where 
detailed information of damages for past earthquakes is not available.  
The general characteristics of the developed methodology are the following: 
I) It is a statistical method that can be used with few data on buildings characteristics 
that are generally available without needing field surveys. 
II) It is based on the definition of macroseismic intensity; this variable, in spite of being a 
measure of the effects of the earthquakes that may involve a certain degree of 
subjectivity, has the advantage that can be used in the complete analysis of the seismic 
risk.  
III) The building structural typology has been expressed according to the typologies  
defined in the intensity scales, and the damages expected for each intensity has been 
deduced using damage probability matrices. 
With this approach damage scenarios for Catalonia (NE Spain) including estimation of 
human casualties and economic losses have been generated. 
 
Methodology steps 
The methodology developed can be summarized in five steps: 
1) Proposition of the seismic zones map (it combines the main characteristics of a 
probabilistic method and a deterministic method) for a return period of 500 years in 
terms of intensity [1]. The local effects are incorporated from the geotechnical 
characterization of the urban nucleus of Catalonia (900 aprox.), classifying them in four 
groups (R, A, B and C, corresponding to: hard rock, very cohesive materials, semi-
compact materials and not cohesive material and soft sands respectively) [2]. This 
classification of soils leads to increasing half degree of intensity in the seismic zones 
map for urban nucleus with B and C soils. 
2) Classification of the dwelling existing buildings  in vulnerability classes according to 
the European Macroseismic Scale (EMS-92) [3] using simple statistical data from the 
building census [4]. 
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3) Assessment of possible damages in buildings due to the action of the earthquake 
considered in each case. For this, it was needed to obtain damage probability matrices 
for the EMS-92 scale using damage data from the Irpinia, Italy, 1980 earthquake  [4] 

4) Estimation of human casualties using two different methodologies: Coburn et al. [5] 

and Applied Technology Council [6]. 

5) Evaluation of  the direct economic losses generated for the physical damage in 
dwelling buildings [4]. 
 
A tool for emergency preparedness 
This methodology has been integrated to an automatic calculation process to generate  
damage scenarios for an estimation of the possible effects for the preparation of the 
emergencies and also to give a first forecast, in conjunction with a new VSAT based 
real time seismological network [7], immediately after occurring an earthquake.  
The main objective of the simulation of damage scenarios is  to carry out, in case of 
earthquake, a quick evaluation of the possible intensities that one could have felt in 
each municipality of the region, the possible number of people that could have felt the 
earthquake with several intensities and the affected area for each intensity. If the 
earthquake has an intensity high enough to produce damages, the method gives an 
estimation of damages to buildings, human casualties and economic losses [8]. 
This damage scenarios simulation becomes a useful, simple and quick tool for civil 
protection for the preparation and activation of the emergency plans. 
A Geographical Information System (GIS) is used to visualize the results together with 
different information layers. 
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