
Gaining a Better Understanding of How to Cope with Extreme 
Low Probability and High Impact Shock Events 

 
 

And What About Sea Level Rise? 
 



Paul Smith * 
 

Å Engineer 
Å Arup 

Å Concerned Human Being 

* paul-c.smith@arup.com 



 Arup is an independent firm of designers, planners, 

engineers, consultants and technical specialists offering a 

broad range of professional services. 



ÅFounded in 1946 

ÅNamed after Ove Arup 

Å12,000 people  

Å92 offices in 40 countries 

ÅProjects have taken Arup us to over 160 countries 

ÅArup is a wholly independent organisation 

 

 
Å Independent 

Å Owned in trust for the benefit of its employees and their dependants 

Å No shareholders or external investors 

Å Able to determine our own priorities and direction as a business 

Å This Direction - Making the World a Better Place with Climate Change! 

www.arup.com 



5   5   29 Years Ago : Principal Engineer with problems to solve - but which problem first? 

1986 ESKOM Hydro-Electric Plant Build, Stellenbosch, South Africa 
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2015 

Quantified Risk Analysis 

ODU 2015: Resilient Region Reality Check: Rising Above the Waters 
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Principal Objectives 
for Disaster / Accident Risk Reduction and Resilience Improvement, in cooperation with ODU, Norfolk VA. 

Å To perform quantitative assessments of the risk and impact posed by possible extreme natural 
hazard shock events of low probability and high impact. This requires evaluation analyses using 
both deterministic and probabilistic symbolic modelling. 
 

Å To carry out the quantitative assessments with realistic modelling data and information of the 
specific vulnerable system or location being analysed, as opposed to a "conservatively- oriented" 
approach. �‚�W�o�����•�����v�}�š���W���d�Z�]�•���^�Œ�����o�]�•�š�]���_���u�}�����o�o�]�v�P�����‰�‰�Œ�}�����Z���Á�]�o�o��utilise �^�Œ�����o�_���•�Ç�•�š���u�������š�������v�����]�v�(�}�Œ�u���š�]�}�v�����•���(���Œ�����•���‰�}�•�•�]���o���U���Ç���š��
also being aware and accounting for the degree of uncertainty that possible shock events of low probability and high impact 
represent}. 

 
Å Develop the logic, methodology and actual evaluation technique with real pilot assessments, 

recognising the need to perform these assessments, while  gaining a better understanding of the 
limitations and constraints that this new approach presents. 
 

Å To identify and define particular areas in which future research and development may be 
fruitfully directed, while at the same time establishing a comprehensive educational framework 
that may be used by educational and training institutions for the future. 
 

Å To include independent peer scrutiny that interrogates the effectiveness, useability and validity of 
analysis results, and how the results may be best applied for establishing (i) disaster (and 
accident) risk reduction, (ii) resilience improvement and (iii) well founded coping strategies for 
low probability and high impact shock events. 
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