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Climate change vulnerability assessments 

Challenge: Unknown climate risks  Adaptation response: Vulnerability assessment 

Description 

Climate change vulnerability assessments help establish understanding of the extent to which changing 

climate will affect the system in question (e.g. basin, water use sector, country, city, etc.). The concept 

of vulnerability itself has various definitions, however, broadly used definition by the IPCC 

(Intergovernmental Panel on Climate Change) outlines three key components of vulnerability – 

exposure, sensitivity and adaptive capacity.  

Thus vulnerability assessments go beyond the analysis and quantification of the immediate hazards 

stemming from changes in temperature and rainfall (exposure), assessing also the characteristics of the 

system itself and how it may respond to such hazards (sensitivity), as well its ability to deal with the 

anticipated impacts (adaptive capacity). Through this, it is possible to estimate the actual extent of 

impacts on the system and prioritize necessary interventions based on the sensitivity of its elements.  

In the context of water resource management, vulnerability assessments may focus system vulnerability 

to reduced water availability, increased seasonal variability, changes in water quality, vulnerability to 

increased seasonal water variability, but also vulnerability to extreme events such as floods and 

droughts, amongst other things. 

Implementation 

There is a plethora of available frameworks and methods for vulnerability assessments and the selection 

of the best method is usually informed by a variety of criteria, including the purpose of the assessment, 

information availability, costs, assessment priorities, time scale of desired planning as well as required 

information detail for decision-making.  

One can however distinguish two broader types of vulnerability assessment approaches:  

a) Top-down assessments, primarily based on larger scale (e.g. global, regional) simulation models and 

approaches. Such approaches most commonly use future climate scenarios, combined with models for 

e.g. water resources or energy, and other socioeconomic variables ad criteria. 

b) Bottom-up vulnerability assessments, using participatory methods, tools and local climate datasets. 

Bottom-up approaches have a higher degree of focus on the local aspects that increase vulnerability of 

one social group (area, ecosystem, etc.) over other and how changes in their sensitivity can help 

increase climate resilience. Such assessments may focus more on present day vulnerabilities, though 

methods for bottom-up future vulnerability assessments are also available. 

The two types of assessments can be used independently, based on the target scale, or also in a 

complementary manger, if possible. 

Comprehensive overviews of climate change vulnerability assessment tools and methods can be found 

via resource links under ‘Sources and information’. Further links to resources can also be found on CTCN 

website at https://www.ctc-n.org/technology-sectors/water. 
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Environmental Benefits 

- Well designed vulnerability assessments can help avert ecosystem degradation and inform selection of 

most appropriate adaptation interventions 

- Critical in climate change and hazard mitigation for people and ecosystems alike 

- Assist identification of vulnerable ecosystems for priority action. 

 

Socioeconomic Benefits 

- Avoided costs and losses related to poor levels of climate change preparedness 

- Improved community resilience to climate change impacts 

- Assistance in prioritization of resources for climate change interventions that make most difference 

and help address key sensitivities of the system. 

Opportunities and Barriers 

Opportunities: 

- Ongoing improvements to data availability and quality present increasingly more precise and 

accessible opportunities for comprehensive vulnerability assessments of various scales 

- Understanding vulnerabilities informs better planning, incl. resource optimization, and can 

inform no-regret strategies of adaptation that also provide socioeconomic benefits. 

 

Barriers: 

- High degree of uncertainty in future predictions, particularly in transferring global model 

results to regional and smaller scale applications 

- Difficulties of incorporating possible impacts of changes in society such as policies, changes in 

perception, etc. on system vulnerability 

- Use of a variety of variables can dilute results (e.g. in using complex vulnerability indices) 

 
Implementation considerations* 

Technological maturity:   2-5  

Initial investment:   1-4   

Operational costs:   1-3   

Implementation timeframe:  1-4 

 

* This adaptation technology brief includes a general assessment of four dimensions relating to implementation of the 

technology. It represents an indicative assessment scale of 1-5 as follows: 

Technological maturity: 1 - in early stages of research and development, to 5 – fully mature and widely used 

Initial investment: 1 – very low cost, to 5 – very high cost investment needed to implement technology 

Operational costs: 1 – very low/no cost, to 5 – very high costs of operation and maintenance 

Implementation timeframe: 1 – very quick to implement and reach desired capacity, to 5 – significant time investments needed 

to establish and/or reach full capacity 

This assessment is to be used as an indication only and is to be seen as relative to the other technologies included in this guide. 

More specific costs and timelines are to be identified as relevant for the specific technology and geography. 
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Sources and further information 

Adaptation Knowledge Portal (UNFCCC): http://www4.unfccc.int/sites/nwp/Pages/Home.aspx  

Canadian Council of Ministers of the Environment, 2013: Tools for Climate Change Vulnerability Assessments for 

Watersheds, www.ccme.ca/files/Resources/water/climate_change/pn_1494_vat.pdf  

CRiSTAL – Community-based Risk Screening Tool – Adaptation and Livelihoods: https://www.iisd.org/cristaltool/  

CVCA Handbook (Climate Vulnerability and Capacity Analysis): http://careclimatechange.org/tool-kits/cvca/  

EPA, 2017: Tools for Water Related Climate Change Adaptation, https://www.epa.gov/arc-x/tools-water-related-

climate-change-adaptation  

European Climate Adaptation Platform: Assessing risks and vulnerability to climate change,  http://climate-

adapt.eea.europa.eu/knowledge/tools/adaptation-support-tool/step-2  

Satapathy, S. et al. (ed), 2014: A Framework for Climate Change Vulnerability Assessments, GIZ Gmbh and CCA RAI, 

New Delhi, https://www.weadapt.org/knowledge-base/vulnerability/climate-change-vulnerability-assessments  

UNFCCC (2011): Assessing climate change impacts and vulnerability, making informed adaptation 

decisions. Highlights of the contribution of the Nairobi work programme, 

http://unfccc.int/files/adaptation/application/pdf/11unf051_nwp-was-web[1].pdf  

weADAPT (adaptation practitioners portal): https://www.weadapt.org/  
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