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What is at stake? 

• Unprecedented losses 
• Compounding effect on the poor and vulnerable 
• Threat to development and social progress  

Tehran 
120,000 to 380,000  
projected death toll 

Istanbul 
40,000 fatalities 
200,000 injured 

Kathmandu 
22,000 – 40,000 death toll 
60% heavily damaged bldgs 



What gets measured gets managed! 
What gets monitored gets done! 



• Manizales 
• Bogota 
• Istanbul 
• Amman 
• Mumbai 
• Metro Manila 
• Pasig 
• Quezon City 
• Dhaka 
• Lalitpur 
• Addis Ababa 
• Algiers (new) 
• Dar es Salam (new) 



Indicators 
Quantitative variables intended to represent a 
characteristic of a system of interest 

 

 

Indices 
Multiple indicators combined to construct 
composite indicators, or indices 

 

Uses 
Inform decision making, build consensus, improve 
stakeholder participation, explore underlying 
processes, advocacy, measure progress over time 

Simplify complexity to a single metric 

From: Tate, E.C. 2012 

Measuring Risk and Resilience: Indicators 



Cities 

People 

Infrastructure 

Politics 

Environment 

The City System … 



Demographic Characteristcs 

Socio-economic Status 

Education 

Health 

Land Tenure 

Crime 

Adapt 

Cope 

Trans-
form 

… and its Resilience Dimensions 

QUANTIATIVE DATA QUALITATIVE DATA 

Integrated Disaster Risk Index 
(Urban Disaster Risk Index) 

Resilience Performance Scorecard 

 
Resilience: ability of an urban systems to adapt to, cope with and transform in view of potential 
adverse impacts. 
 



Integrated 

Disaster Risk 

Index 

Quantitative 





Carreño et al. 2012 
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Integrated Risk Modeling Toolkit 

Openquake.org 

Selection of Indicators 

Normalization 

Multi-variate Analysis 

Weighting/Aggregation 

Link to Physical Risk 

Visualization 

Integrated Risk Modelling in OpenQuake 





90 (41.7%)  

24 (11.1%) 
23 (10.6%) 

19 (8.8%) 

18 (8.3%) 

16 (7.4%) 

15 (6.9%) 
11 (5.1%) Economy

Health

Infrastructure

Population

Education

Governance &
Institutional Capacity
Environment

 317            

socio-economic 
vulnerability 
indicators 
 

 44          

publically 
available 
sources 

Global Socio-economic Vulnerability Database 



Resilience 

Performance 

Scorecard 

Qualitative 
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Dimensions of the Resilience Performance 
Scorecard 



Participatory Development Approach 



Identify 
Stakeholders 

Analysis 
Indicator 

Development 
Benchmark Assess 



Identify 
Stakeholders 

Analysis 
Indicator 

Development 
Benchmark Assess 



Identify 
Stakeholders 

Analysis 
Indicator 

Development 
Benchmark Assess 

Questions are multiple choice and measure level of achievement 
1 = Highest level of Achievement 
2 = Engagement and Solution Development 
3 = Awareness of Needs 
4 = Little or No Awareness 



Identify 
Stakeholders 

Analysis 
Indicator 

Development 
Benchmark Assess 



25 Ward representatives 
20 Municipal Representatives 

Administration, Community Development, Conservation, Accounting, Law, Public 

Works, Revenue, City Police, Urban Development 

Case Study: Lalitpur, Nepal (2014-2015) 

Focus Group 



4 Highest level of Achievement 
3  Engagement and Solution 
 Development 
2  Awareness of Needs 
1  Little or No Awareness 

Municipal vs. Sub-Municipal Stakeholders 



Emergency 
Response 

Awareness 
Advocacy 

Social  
Capacity 

Legal 
Institutional 

Planning 

Critical 
Services 

4 Highest level of Achievement 
3  Engagement and  Solution 
 Development 
2  Awareness of Needs 
1  Little or No Awareness 

Scoring by Focus Group 



2014 Scoring by Ward Representatives 



Scoring before (2014) and after (2015) the      
2015 Ghorka earthquake 



Summary 

 Integrated Risk Index (IRI) 

 A risk communication tool with a holistic view of urban disaster risk  

 Captures direct physical damages of buildings and infrastructure and 

considers social vulnerability and lack of resilience that can aggravate 

the physical effects 

 Quantiative analysis, requires publically available surveys 

 Resilience Performance Scorecard (RPS) 

 A monitoring and evaluation tool for benchmarking and measuring 

progress of city’s risk management performance 

 Captures multiple dimensions of resilience including organizational and 

operational processes 

 Qualitative analysis, based on target surveys and a self-assessment 

process 

 

 



 
• Calculate integrated 

risk profiles for sub-city 
districts 
 

• Measure and Compare 
resilience performance 
rating  
 

• Track risk and 
resilience performance 
over time 

Urban Disaster Risk and Resilience Performance 
Web-based Application 



 Framing indicators in a participatory process is critical 
to promoting the institutionalization of indicators.  

 Who defines what is important, relevant; whose 
knowledge counts? 

 Participatory processes ensure relevant indicators and 
targets are based on local knowledge and context are 
developed.   

 Leveling off Understanding: robustness of the 
methodology, requires supporting evidence and key prior 
findings along each of the dimensions are produced and 
shared with the stakeholders. 

 
 

Conclusions Conclusions 
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Questions 

Thank You! 

mailto:khazai@kit.edu

