
Quantifying disaster and climate related risk 
for public sector applications

Rashmin Gunasekera, PhD



Ecuador Earthquake Apr 2016



“Essentially, all models are wrong, but some 
are useful”
George E. P. Box



Historical losses not a good indicator for future losses
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Source: Daniell et al 
(2018), EGU, Vienna.



Need for Disaster Risk Quantification
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• Before – Poor identification of extremes – no geography, no science, no 
engineering

• Key questions before an event with respect to management of disaster risk are:

• How much is at risk?

• What would it take to reduce the risk?

• Where and what can we prioritize as interventions?

• What are their costs and benefits?





Solution - Disaster Risk Quantification!
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R5 CDRP include



What is Disaster Risk Quantification
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A quantification of the likelihood (probability) of
estimated property, infrastructure, monetary or 

casualty losses caused by adverse natural event in a 
specific area.

Hazard Exposure Vulnerability Impact

Cost to 
Government, 
Business and 

Society

Fatalities, injuries, 
displaced persons

Damage to 
buildings, 

infrastructure, 
financial loss



Data sets in its Analysis

9

Historical damage data
Event scientific data

Census data

Socioeconomic dataRemotely-sensed data / 
Social Media

Vulnerability/Built 
Data

Expert knowledge



How to quantify future risk?

Models the loss from 
a  single scenario

But we can 1000s of 
simulations to derive 
future risk



Output: EP curves and implications

• Prob. modeling provides 
evidence for financial 
decision making

• We need to be mindful of 
sensitivity and uncertainty in 
the models 



Output: Maps, Hazards and decision making



What can we do with this information?

Quantification 
of risk

Inputs for 
development of 

financial risk profiles 
(Disaster Risk 

Financing 
applications)

Development of 
Sectorial and City 

Disaster Risk 
Profiles

Impact of natural 
hazards on well-

being and 
productivity 

indicators (poverty & 
economic impact)

Basis for the 
development of 

Country Notes on 
DRM

Inform SCDs, CPFs 
and other Bank 
policy dialogue 

instruments

Post-Disasters 
Needs Assessment



Build 
SUSTAINABILITY

Strong 
PARTNERSHIPS

Resilient 
FUTURE
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