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Credit: Terremoto en Perú, ICA (15 de agosto de 2007, 
https://okdiario.com/img/2016/10/13/catastrofes-

naturales-terremoto-620x349.jpg; Daniell et al., (2018), 
Top 100 fatal earthquakes, 16ECEE)
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Historical losses not a good indicator for future losses
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Source: Daniell et al 
(2018), EGU, Vienna.



Are we prepared? - Impact of seismic codes – but compliance?

4



Ecuador Earthquake Apr 2016



Productive Sectors

Social Sectors

Cross-cutting Sectors

Infrastructure Sectors

Direct and Indirect Economic impacts



We all have a 
role to play in 

DRM:

-Academic, 
Public and 

Private sectors

Developing Policies 
and Regulations

Community 
Preparedness and 

Education

Quantify Risk
- Use of Technology 

to reduce physical 
and fiscal 

vulnerability



Academic, Public and Private sector
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Private and Govt. assets 
inventory determination 

and protection

Business Continuity planning

PPPs to can benefit public and private 
sector

GoP

Conversations between Government, (I)NGOs, 
Universities and industry  e.g. PPPs



Need for Disaster Risk Quantification
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• Disaster (or catastrophic) events can jeopardize 
the financial stability of companies and national, 
provincial governments.

• 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?
Source: Atkinson et al. (2006)



Solution - Disaster Risk Quantification!

10



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



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





Residential Exposure model for Social Protection Analysis
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➢ 23 TYPOLOGIES (combination of outer wall, roof cover 
& socio-economic vulnerability group)

➢ 2007 LIVING CONDITIONS SURVEY (socio-economic 
vulnerability data)

WF= wooden structure

CO =  concrete blocks or panels

OT = other types of outer wall

SM = sheet metal roof

SH = roof shingles

CO =  concrete roof (slab)

4 = extremely poor

3 = poor

2 = Not poor, but Vulnerable

1 = Not poor, Not Vulnerable

Outer Walls

Roof Cover

Socio-economic Group

Social-

Structural 

Vulner. Class

Housing Unit 

Floor Area 

(m2)

Unit Cost of 

Construction 

(USD/m2)

WFSM4 50 50

WFSM3 55 100

WFSM2 62 155

WFSM1 70 390

WFSH3 60 125

WFCO1 75 400

COSM4 60 75

COSM3 67 150

COSM2 78 245

COSM1 90 540

COSH3 70 175

COSH1 100 570

COCO4 64 90

COCO3 72 180

COCO2 80 280

COCO1 125 635

OTSM3 56 115

OTSM2 62 180

OTSM1 78 425

OTSH3 59 140

OTSH1 81 450

OTCO3 64 150

OTCO2 70 260

Proposed 2017 
Exposure Model Input Values 



What would it take to reduce the risk?
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A comparison of the “to code” and “as is” runs: Probable 
Maximum Loss Curve in El Salvador

In terms of the PML 
(probable maximum 
loss), the total run is 
around 67-73% of the 
original “as is”. For a 500 
year event, it could be 
expected that a 
reduction of close to $2 
billion would be 
expected with full code 
influence.



Use of profiles in LCR region (side 
benefits)
• City level risk assessments

• Stock value distribution and analysis

• Down scalable method

• Sectorial risk assessments
• Exposure and transport profiles

• Private and sovereign liability distribution Figure: Dar es Salaam – building stock value 
distribution (Source: Africa Anchor; GSURR)

Figure: Panama non building infrastructure distribution



DISASTER RESPONSE: 
Guatemala Volcano Fuego Eruption (Jun 2018)  Pyroclastic flow 
in perspective
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Source: nyt

Common misconceptions in 

the media such as that of El 

Rodeo being destroyed stem 

from the fact that the village 

San Miguel Los Lotes (with 

around 260 buildings 

destroyed or severely 

damaged) is part of El Rodeo. 

However, the main part of El 

Rodeo is unaffected by the 

pyroclastic flows and lahars 

and only received some 

ashfall.



Quantifying damage and implications

19Source: UK daily express

San Miguel Los Lotes in parts buried under 1-2 m of 
pyroclastic material (vulnerability of building stock)

San Miguel Los Lotes (depth of PF material)



Risk: Ash fall – Critical infrastructure



Report Available Online at:
https://www.preventionweb.net/publications/view/57947



The day after, Government grappled with questions such as:

How do we assess damages?

Where are the damages distributed? 

What is the socio-economic impact?



Existing Post-Disaster Tools

Quicker

Slower

More Detailed

Research/Universities

PDNA, DALA

Satellite 
Studies

Less Detailed

WB-GRADE 
Approach



The Solution:

Global Rapid Post 
disaster damage 
assessment (GRADE)

Existing Methods GRADE

2 months 2 weeks



Data sets in its Analysis
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Historical damage data
Event scientific data

Census data

Socioeconomic dataRemotely-sensed data / 
Social Media

Vulnerability/Built 
Data

Expert knowledge
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Future Related Activities:

Scaling up to other sectors/ 
countries

Collaboration with the Private 
Sector

Build critical information to 
increase resilience to climate-

related risks

Contact: cdrp@worldbank.org

mailto:cdrp@worldbank.org


Thank you!
(For: Vasiliki, Hans and Soma)
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