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SEISMIC RISK ASSESSMENT
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Consequences in terms of
• Buildings in each damage 

stage:
o No damage
o Slight damage
o Severe damage
o Extensive damage
o Complete damage

• Economic losses
• Effects on people

o Number of  injured
o Number of  fatalities

EARTHQUAKE SCENARIOS
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Distribution of  average annual loss ratio, AALR 
and contribution of  building classes to the AALR

Average annual loss (AAL) = 
USD 30 million

Average annual loss ratio 
(ALLR) = 0.58 ‰

Loss exceedance curves for rock and soil 
conditions. Black lines: mean values for rock 

(dashed lines) and soil (continuous lines). 
Gray lines: logic tree-branch for rock 
(lighter lines) and soil (darker lines)

RISK METRICS
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2013 2014 2015 2016 2017 2018 2019 2020

Earthquake scenarios for 
unreinforced masonry 

buildings

OQ training

South America Risk Assessment 
(SARA) project 2013-2015

OQ 
introduction

Training on 
seismic risk

OpenQuake in the classroom

Capacity building in 
Colombia

Master and doctoral thesis with 
OpenQuake

Collaborative work
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• ¿How can we develop more accurate models?
• ¿How should we consider the uncertainty in the risk assessment?
• ¿How to chose earthquake scenarios?
• ¿How should we consider soil effects?
• ¿How to consider earthquake secondary effects?
• We need to develop vulnerability models for local building typologies
• …

We need to understand social-economic effects derived from earthquakes

Key issues on urban earthquake risk 
assessment
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• Multidisciplinary work
• Collaboration
• Open source technology
• Building capacity
• Risk education and communication
• People-centric metrics

Key issues on urban earthquake risk 
assessment

Thanks
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