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OBJECTIVES 

• Define vulnerability 

• Terms associated with vulnerability 

• Types of vulnerability 

• Examples and determination of vulnerability 

• Adaptive capacity/resilience 

• Vulnerability and adaptive capacity building 



OUTCOMES 

The participants should be able to: 

• Define vulnerability 

• State the terms associated with vulnerability 

• List types of vulnerability within the region 

• Give examples and determination of vulnerability 

• Define adaptive capacity/resilience 

• State the role of vulnerability in building adaptive 
capacity  

 



ACRONYMS 

IPCC – Intergovernmental Panel on Climate 
Change 

ISDR – International Strategy for Disaster 
Reduction 



Terms associated with Vulnerability 

Adaptation – the adjustment in natural or human 
systems in response to actual or expected 
climatic stimuli or their effects, which moderates 
harm or exploits beneficial opportunities. 

 

• Coping capacity - the ability of people,  
organizations and systems, using available skills 
and resources, to face and manage adverse 
conditions, emergencies or disasters. 



Terms associated with Vulnerability 

Hazard - A dangerous phenomenon, substance, or 
condition that may cause loss of life, injury, property 
damage, loss of livelihoods and services, social 
/economic disruption, or environmental damage. 

 

Resilience – the  ability of a system, community or society 
exposed to hazards to resist, absorb, accommodate to 
and recover from the effects of a hazard in a timely and 
efficient manner, including through the preservation 
and restoration of its essential basic structures and 
functions. 



Terms associated with Vulnerability 

Risk - The combination of the probability of an 
event and its negative consequences. 

 
Taken from ISDR Handbook of Terminology 

 

 

 

 

 



VULNERABILITY 

 

IPCC SAR 

• “the extent to which climate change may 
damage or harm a system. It depends not only 
on a systems sensitivity but also on its ability 
to adapt to new climatic conditions” (Watson 
et al. 1996:23) 

 

 

 

 

 



VULNERABILITY 

Sustainable Science 
• “the degree to which a system, subsystem, or 

system component is likely to experience harm 
due to exposure to a hazard, either a 
perturbation of stress/stressor.” (Preston et al., 
2009) 

 
Climate Scientist 
• “the likelihood of occurrence and impacts of 

weather and climate related events” (Nicholls et 
al., 1999). 

 
 



VULNERABILITY 

ISDR Terminology 
 

The characteristics and 
circumstances of a community, 
system or asset that make it 
susceptible to the damaging 
effects of a   hazard. 

 



Factors that affect vulnerability 

• Physical - physical impact on the built 
environment or infrastructure and population 

• Social – refers to the well being of the 
individual and to the communities 

• Economic loss – classified into 2 categories 
that is tangible and intangible. Each of which 
is further subdivided into 2 groups direct and 
indirect loss. 

 



Types of Vulnerability 

Biophysical vulnerability – a function of the 
character, magnitude, frequency, sensitivity, 
and adaptive capacity of a system to the 
hazard to which is exposed 

 

Social vulnerability – the extent to which a 
system is susceptible to damages 



VULNERABILITY 
Exposure Sensitivity 

Adaptive Capacity 

Vulnerability  

Potential Impact 

Adapted from: Marshall et al., 2009 



Group Exercise 1 

Classify the types of vulnerabilities 
that exist within your community 

– 5 minutes 



Measurement of vulnerability 

• Measured via an assessment of place in a 
process know as Vulnerability Assessment. 

 

• Measurement often referred to as in index 

There are three basic methods for computing a 
vulnerability index:  
 

– Normalization procedure. 

– Mapping on a categorical scale.  

– Regression method. 



Types of Vulnerability Assessment 

• CVA – Community Vulnerability Assessment 

• HVA – Hazard Vulnerability Assessment 

• CVCA – Climate Vulnerability and Capacity 
Analysis 



Vulnerability and Resilience 

Vulnerability – main components 
– exposure,  

– sensitivity, and 

– capacity of response 

Resilience - 
– to prepare for  

– recover from  

– prevent / minimise disruption and/or  mitigate 
the effects of future hazards 

 



Importance of Resilience 

Grenada 

% GDP 212 

Impact on Productive 
Sector  EC 539.2 m 

Infrastructure 262.4m 

% of Housing 89 

% Population 79 

Cayman 

% GDP 138 

Impact on Productive 
Sector  CI 1117.7m 

Infrastructure  488.4m 

% of Housing 83 

% Population 83  



Cost of Vulnerability 

Infrastructure and Lifeline Systems 

 

Northridge Earthquake 1994 

– 27% of regional business loss due to Highway disruption 

 

Kobe Earthquake 1995 

– Infrastructure failure brought business activity almost to a 
halt  

 



What needs to resilient 

• Infrastructure – Roads, Bridges,  

• Critical Facilities- Hospitals, Fire Stns.,  

• Lifeline Systems – Health, Water,   Power 

• Housing 

• DRM System 

• National Security Systems 

• Education Systems 

 



Achieving Resiliency  

Resilience must be built into Development  
 

Resilience should be achieved through 
development which should address 

 
– Technical 
–Organisational 
– Socio-economic aspects 

• Environment 



RESILIENCE 

Technical 

 

Risk analysis, mapping should inform  

– Location 

– Design of structures 

– Type of infrastructure 

 

 

 

 

 



Risk Maps 



Risk Maps 



RESILIENCE 

Technical 

• Critical facilities, infrastructure must be 
designed with an additional factor of safety 

• Redundancy – alternative/duplicate 

• Maintenance - structures must be properly 
maintained 

 

 

 

 

 

 

 



RESILIENCE 

Organisational 

Resilient EM systems 

 

• Evacuation routes remain open 

• Emergency telecomms functional 

• EOCs must survive or be up within hours 

• Shelters should be safe, equipped 



RESILIENCE 

Socio-economic 

 

• Diversified, vibrant economy  

• Robust private and public sector 

• Risk Transfer 

 

 

 



RESILIENCE 

People need to be resilient too… 

 

• Adequate income to afford safe housing 

• “Cushion” – insurance/savings/family 

• Knowledge and skills to make their 
communities resistant 

 



Summary 

• Vulnerability is the  exposure, sensitivity, 
potential impact and adaptive capacity 

• Resilience = adaptive capacity (DM) 

• Decreased vulnerability does not indicate 
increased resilience 
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