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Understanding Vulnerability
AR4:

Vulnerability is the degree to which 
a system is susceptible to, and 
unable to cope with, adverse 
effects of climate change, including 
climate variability and extremes. 

Some criteria of key vulnerabilities:
- size (magnitude)
- time
- persistence of impacts.

AR5:

Vulnerability is the propensity or 
predisposition to be adversely 
affected.

Much stronger focus on:
- (uneven) development processes
- inequalities in societies

Heat wave 2003, France

African agricultural lands

Already in the SREX, 
November 2011



Proliferation of Efforts to Map Hotspots
de Sherbinin (2014)
 Early roots in biodiversity hotspot mapping in the 1990s
 Vulnerable populations, food security, water resources, conflicts etc.
 Spatial analysis, GIS, modeling (esp. for exposure mapping)
 Outcome vs contextual vulnerability (O’Brien et al. 2007)
 Frequent use of proxies (e.g. education for adaptive capacity)
 Difficulties with intrinsic/systemic vulnerability (e.g. marginalization)

Tschakert et al. (2013)
  Blind spots of conventional vulnerability assessments and maps
  Maps (and indices) mask dynamic dimensions of vulnerability
  Snapshots trigger overconfidence in results + premature decision making
  Overemphasis on inherent vulnerability, obscuring inequalities
  Missing out on relational aspects of inequality & marginalization



Regions and Projected Temperature Changes

Regions that exhibit relatively 
high projected t changes 
(often > than global mean, by 
50% or more)

IPCC, WGII, 
Ch 21, 2014



Climate Change Index (CCI)

De Sherbinin. Climatic Change (2014) 123:23–37

Increase in probability/frequency of extreme years  (e.g. hottest, driest, extremely warm/wet/dry)



Climate-Demography Vulnerability Index (CDVI)

De Sherbinin. Climatic Change (2014) 123:23–37

Population density
Rapid population growth



Overall Human Vulnerability Index 
(Humanitarian Crises) Next 30 Years

De Sherbinin. Climatic Change (2014) 123:23–37

Overlays of
WB hazard hotspots
Social vulnerability



Threshold Maps for CC Hotspots



Sensitivity & Coping Capacity



Vulnerability Domains



Vulnerability to Food Insecurity



Geographic Distribution of Vulnerability Profiles

De Sherbinin. Climatic Change (2014) 123:23–37



Security Hotspots

De Sherbinin. Climatic Change (2014) 123:23–37

?? Governance



Africa

Busby et al. 2014



Regional Hotspots

De Sherbinin. Climatic Change (2014) 123:23–37



More Regional Vulnerability

5 hazards:
Cyclones
Drought
Floods
Landslides
Coastal  
   indundation 
   (sea level 
   change)

Population  
density

Adaptive 
capability

average

De Sherbinin. Climatic Change (2014) 123:23–37



Social Vulnerability Index (USA) 

Martinich et al. 2013



Components for Regional Analysis 

Martinich et al. 2013



Challenges
• How to measure (and map) social vulnerability?
• Can poverty be used as a proxy for adaptive capacity?
• What poverty metrics to use? 



Multidimensional Poverty Index

Alkire et al. 2014. Destitution.



Highlighting Risk in the AR5 (WGII)
Limited ability build adaptive capacity
Persistence of vulnerable conditions 

High susceptibility to cumulative stressors
Irreversibility of consequences

The propensity or 
predisposition to be 
adversely affected. 

The potential occurrence of a 
physical event or trend that 
may cause loss of life, injury, 
and damage. 

The presence of people and  
livelihoods in places that could 
be adversely affected.

SPM, WGII AR5, 2014



Examples of Impacts and Risks for People

Example: Heat 
waves: declining 
work productivity, 
dehydration, heat 
stroke, and death

Example: Additional duties for woman as 
laborers and caregivers, reduced food intake, 
more distress, adverse mental health, and in 

some cases increasing incidences of 
domestic violence.



Multidimensional Vulnerability

Inequalities

Olsson et al., Ch 12, and TS, WGII, AR5, 2014 



AR5, WGII, March 2014

ES, Ch13:  Observed evidence suggests that climate change and climate variability 

worsen existing poverty, exacerbate inequalities, and trigger both new 

vulnerabilities and some opportunities for individuals and communities. Climate 

change interacts with non-climatic stressors and entrenched structural inequalities to 

shape vulnerabilities (high confidence, based on medium evidence, high agreement). 

SPM: Differences in vulnerability and exposure arise from non-climatic factors and from 

multidimensional inequalities often produced by uneven development processes (very 

high confidence). People who are socially, economically, culturally, politically, 

institutionally, or otherwise marginalized are especially vulnerable to climate change and 

also to some adaptation and mitigation responses (medium evidence, high agreement). 



Livelihoods (and Vulnerability) are Dynamic

Olsson et al. 2014, Ch13, AR5, WGII



Livelihoods (and Vulnerability) are Dynamic

Olsson et al. 2014, Ch13, AR5, WGII



Indigenous 
Populations, 

Bolivian 
Andes

Olsson et al. 2014, Ch13, AR5, WGII



Coastal 
Bangladesh

Olsson et al. 2014, Ch13, AR5, WGII



Seasonal Vulnerability

After Gabrielsson et al. 2012

Lake Victoria Basin, 
Kenya and Tanzania

Olsson et al. 2014, Ch13, AR5, WGII



Ch 12 Human Security

Adger et al. 2014, Ch12, AR5, WGII



SPM, AR5, WGII, 2014Observed Impacts
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Observed + Projected Future Changes (2071-2100) 

TS, AR5, WGII, 2014



Future Risks and Impacts

Climate change will amplify existing risks and create 
new risks for natural and human systems. 

Risks are unevenly distributed and are generally 
greater for disadvantaged people and communities 
in countries at all levels of development.



Examples of Key Vulnerabilities and Risks

TS, AR5, WGII, 2014
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SPM, Synthesis Report, AR5, 2014



Impacts for Food Security

SPM, Synthesis Report, AR5, 2014



Reasons for Concern

SPM, Synthesis Report, AR5, 2014



Vulnerability a Function of Power

Gemenne et al. 2014 (Climatic Change)
• “the power of political processes and markets to 

deny some groups the freedoms and opportunities 
that they need to make choices in their interests and 
to act on those decisions, and the power of 
institutions to appropriate and divert processes that 
aim to overcome vulnerability”

• Measurable metrics of vulnerability and exposure 
(economic and geographic marginality), but also 
resistance of power and interventions



Relational Vulnerability

Tschakert et al. Sept 2013 (Climate & Development)
 Imbalance between harm and flourishing as a relational dysfunction
 Preoccupation with local manifestations of CC impacts obscures 
     unequal geographies of power and political and institutional drivers
 Flourishing of privileged at the expense of those disadvantaged
 Inequality and Transformation Analyses (ITAs)

Taylor Sept 2013 (Climate & Development)
 Relative security of some - production of insecurity among others
 Subordinate groups need access to assets controlled by dominant Gs
 Adverse inclusion through profoundly unequal power relations
 Processes of vulnerabilization and impoverishment 
 Example: Andhra Pradesh: agrarian change, debt, suicide, MGNREGA



Tschakert et al. 2013



Conclusion

• Vulnerability not useful concept in regional context

• Solidifies rather than unpacks existing narratives

• Multidimensional, dynamic, and relational Vs are 

pervasive across all societies and income levels

• Reducing Vs is a prerequisite for CC adaptation

• Persistent Vs and inequalities – limits to adaptation 





Recent Debate in Geography
Tom Bassett and Charles Fogelman, Geoforum 2013: Déjà vu or something new?
 Extraordinary comeback of the concept of adaptation in recent CC literature
 Despite social theoretical critique (PE) of hazards literature in the 1970s and 1980s
 The IPCC’s (1-4) framing of vulnerability and adaptation (lack of causal structures)
 Review of 558 articles in 4 selected journals (GEC, CC, C&D, MASGC)
 70% adjustment adaptation, climate impacts as main source of vulnerability
 27% risk located in society and biophysical hazards
 3% social roots of vulnerability, political-economic change to achieve transformative A

Susanne Lorenz et al., Geoforum, 2014: A response
    Critique of narrow sample used in journal analysis
    42 journals (WoK) – additional sources reveal many omissions in original review
    Several pieces by females researchers (Moser & Ekstrom, Osbahr, Silva, Berrang-Ford)
    Livelihood changes, political changes, economic pressures, coping capacity, risks
    More of ‘something new’
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