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Risk data and 
modelling as an 
enabler for CDRF



Disaster 
Risk 
Financing 
Protecting 
lives and 
livelihoods



How do we reduce and manage risks in the 
best ways?

• What are the risks we face? 

How severe are they and how are they changing 
due to urbanization, population change, climate 
change, etc.?

Where are the risks concentrated?

Which risks may impact on development gains the 
most?

What policies and interventions are needed to 
reduce and manage disaster risk in the most 
effective ways?



Aim and Process: Disaster Risk Assessments
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



$

Physical Location, Size and Shape

Administrative Area

Land Ownership

Land Use

Construction Period

Heritage category & Struc. Characteristics

Demographic or Social Characteristics

Replacement value

EXPOSURE
DATABASE

The types of 
exposure 
information 
that improves 
model outputs

Exposure Information



Hazard/Risk Index

Pros: fast, low data requirements, output easy to understand

Cons: Low resolution, subjective

Historical Scenario

Pros: based on event-specific data, good for frequent hazards

Cons: misses extreme events, potential impacts of climate 
change

Probabilistic

Pros: accounts for both frequent/low-impact and rare/extreme 
events

Cons: high data/expertise requirements, need to ensure 
outputs can be understood
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Process: Disaster Risk Assessment

Local soil layers

Magnitude

Intensity

distance

• Released energy of the Earthquake in the source is represented by Magnitude
• Severity of ground motion in a site at a certain distance from source is indicated 

by Intensity (spectral parameters, etc.)  based on the magnitude and attenuation 
relation

• Due to the intensity and based on the resistance of structures, they will undergo 
different grades of damage

• This damage will result in loss (financial or casualties)
• Achieved through deterministic or probabilistic approaches



Process: Disaster Risk Assessment



Drivers of Risk

Dynamic Exp,
Displacement



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 



Use Cases of 
Disaster Risk 
Profiles

Disaster Risk 
Profiles

City Disaster 
Vulnerability 

Index

Infrastructure Sectors
Rapid Post-

Disaster Damage 
Assessments 

(Tempo/spatial)

Informal 
Settlements -
mapping and 

Adaptive Social 
Protection (ASP)

Financial 
analysis and 
public sector 
contingency 

plans

Secondary Cities –
exposure grows 

faster (bigger risk)

Climate Change 
analytics and 

Building 
Regulations and 

Codes 

Econ. Cost Benefit 
Analyses of DRR

Interventions 



What would it take to reduce the risk?



Applications:  ASP System - focus on the financing pillar

S

Adaptive Social 
Protection (ASP) 

system

Objective of the financing pillar: adequately (in amount and
timely) mobilize financial liquidities for assisting the population
through the ASP mechanism.

➢ Estimate what could potentially be the liquidity needs
➢ Quantify the potential impacts of disasters that would

trigger the activation of the ASP system

The financing pillar is essential to adequately
operationalize the ASP system: it should not be
developed in silo but rather be considered as
the financing arm of the overall system.



How do we assess damage?

What are the costs of the damage?

Where are the damages distributed? 

What is the socio-economic impact?



GRADE – Vanuatu EQ



Riskviewer platform

• What risk-profiles are available?

• How do different results compare?

• What can/can’t I use these profiles for?

• How does my risk compare?



Problem: Which Risk Profiles?

https://riskviewer.worldbank.org 

• How do different results compare?

• What can/can’t I use these profiles for?

• How does my risk compare?



Comparison of buildings exposure models 

Analysis of Existing Disaster Risk Profiles for Palau
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Analysis of Existing Disaster Risk Profiles for Palau





Ecuador Earthquake Apr 2016

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



Build 
SUSTAINABLY

Strong 
PARTNERSHIPS

Resilient 
FUTURE



Closing Remarks
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