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An adaptive, uncertainty-aware framework for regional seismic risk assessment 
integrating microzonation and multi-level vulnerability and exposure modeling
F. Ugolini, C. Nardin, M. Broccardo   |   federico.ugolini@unitn.it
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EXPOSURE & FRAGILITY FRAMEWORK

1. Poligonization

2. Heigh estimation
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DAMAGE & LOSSES RESULTS
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Represent lolcal site effects by site response analiysis

Develop a site-specific GMPE for the basin area

Develop a lolcal spatial-cross-correlation model 

Extend the risk assessment over all Trentino region

S.Lucia earthquake with phyisics-based simulations
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CONTEXT AND MOTIVATIONS
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Attributes uncertainties at LoD#0, and suitable Euro-mediterranean fragility models retrieved from literature, are ensembled together 
into a  logic tree approach. To account for exposure variability, multiple plausible taxonomies are generated through a Monte Carlo 
sampling informed by regional or censuns distributions. To account for fragility models variability, multiple authors where selected 
and  weighted according to their representativeness with respect to the recurrent or dominant classess of the building stock under study. 

The LoD#0 is a coarse exposure model obtained from 
data fusion and harmonization process for the entire 
building stock; therefore, it contains uncertain or 
incomplete attributes.   A refinement process  (LoD#1) 
was conducted for a pilot area  to reduce uncertainties and 
therefore obtain better damage and losses estimations. 

How much do local effects matters in the regional risk assessment of a sedimetary valley basin?
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We tried to give an asnswer by reproducing  the historical “Santa Lucia” earthquake, occurred in 1976 in the Alto Garda regionHa
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How do we account for uncertainties in exposure models? What is the impact of performing a local refinement? 

How do we account for uncertainties in fragility models? How should model selection be performed? PEER - PBEE
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Underestimated !


