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Scope of Talk

� Probabilistic Risk Assessment for Infrastructure 
Protection

� Climate impact and adaptation strategies for cyclone 
damage
� Proof of concept work
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� Proof of concept work
� housing vulnerability in North Queensland
� scenario based

� Assess damage risks (losses)
� Assess costs and benfits of adaptation strategies

� should we do something� or �do nothing� ?
� is an adaptation cost effective? and when?

� Other work 
� Deterioration of concrete due to enhanced CO2 levels

Decision Support

� Many climate adaptation options
� differing cost
� differing effectiveness
� mitigate different hazards

� Need to make decisions about how best to utilise finite 
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� Need to make decisions about how best to utilise finite 
resources to maximise risk reduction and benefits

� Decision support criteria
� risk assessment and risk acceptability

� Risk = expected losses = Probability of Occurrence x Consequences
� e.g. damage / year

� net benefit = benefits - costs

Consistent with Australian & International Standards
eg. AS/NZS 4360-2004 Risk Management

� Climate Impact and Adaptation Risks:
� climate scenarios
� impact / consequences
� vulnerability
� effectiveness of adaptation measures

? 

?
?

Probabilistic Risk Assessment
for Infrastructure Protection

?
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� effectiveness of adaptation measures
� cost of adaptation measures

� Spatial and time-dependent processes (complex!)

� Large uncertainties in information 
� probabilistic and reliability modelling
� risk-based decision support

?
?

Climate Impact on Cyclone Damage Risks
(Li and Stewart 2008)

� Probabilistic wind field model 
� peak gust wind speeds

� extreme value distribution

� Building vulnerability functions 80
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� Building vulnerability functions
� pre-1980 + post-1980 construction
� 125,000 houses in region 
� + 2,500 new houses pa

� insured value of a house = $320,000

� Event-based simulation methods 
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� Climate Impact on Cyclone Damage
Houses Located in Foreshore Regions
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eg. 10% increase in wind speed by 2050
will increase damages by $178 million, and $484 million by 2100




