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Climate change will affect human health
• Increased frequency and/or severity of

• flooding, extreme storm events
• wildfires
• heatwaves
• droughts

• Sea-level rise

• Environmental changes, eg
• air quality
• water quality
• food security

• Potential infrastructure damage, displacement

• Social and economic changes



Not everyone is affected equally in disasters
Social vulnerability refers to: 

characteristics of people and their situation that 
influence their capacity to anticipate, cope with, and 
recover from the impacts of hazards 

(Cutter et al 2003) 

Aotearoa New Zealand’s first national adaptation 
plan for climate change: 

“New Zealanders are already feeling the impacts of 
climate change. 

These impacts affect people and communities 
differently because they have varying degrees of 
exposure, or different capacity to prepare for and 
respond to climate impacts. 

We need to understand these different vulnerabilities 
to enable future actions to be targeted to support 
those most vulnerable to the impacts of climate 
change.” (Ministry for the Environment 2022) 
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Method for developing the indicators



Developing social vulnerability indicators

• Research project funded by Natural Hazards Research 
Platform, that aimed to:

• Develop a set of social vulnerability indicators for flooding in New Zealand, 
using 2013 Census data

• Test the indicators using a case study of Porirua City Council area

• Implement the indicators into RiskScape

• Develop guidelines on how to incorporate the indicators into emergency 
management and land use planning

• Project team included EHINZ, Rawiri Faulkner (Tūtaiao Ltd), GNS Science, 
NIWA, Urban Edge Planning Ltd; partnered with Ngāti Toa Rangatira for the 
project; key stakeholder group consulted throughout

• Indicators since updated with 2018 Census data, and 
expanded for other hazards



Methods for developing the indicators

Scoping 
stage

Understand the issue 

(how flooding affects 
health and wellbeing, 
who is more 
vulnerable, and why)

Review previous 
research and indicator 
sets

Understand 
end-users and their 
needs

Selection 
stage

Create a conceptual 
framework

Identify potential 
indicators 
to reflect the 
conceptual framework

Evaluate indicators

Design 
stage

Design the 
indicators 
(e.g. technical 
aspects)

Feedback from 
end users

Produce and 
publish 
the indicators

Stakeholder and end user input

Indicators used by 

end-users



Conceptual framework for social vulnerability

Conceptual framework 
adapted from:

• MOVE framework 
(Methods for 
Improving 
Assessment of 
Vulnerability in 
Europe) (Birkmann 
et al 2013)

• Circle of capacities 
(Wisner et al 2012)

• Te whare tapa whā – 
Māori model of 
health and wellbeing 
(Durie 1985)



Social vulnerability indicators and 
data visualisations



Social vulnerability indicators for 2018
Dimension Indicators (with Census-type data for NZ)

Exposure Usually resident population

Number of households
Urban/rural classification

Ethnic group (total response): European, Māori, 
Pacific peoples, Asian, MELAA

Exposure 
(occupational)

Health care and social assistance workers

Primary industry workers

Children Children aged 0-4 years
Children aged 0-14 years

School-aged children (5-14 years)
Households with at least one child aged 0-4 years

Households with at least one child aged 0-14 years

Older adults People aged 65+ years
People aged 75+ years

People aged 85+ years
Households with an older adult (65+ years) living 
alone

Health and 
disability

Pregnant women (proxy)

Dimension Indicators (with Census-type data for NZ)
   

Having enough 
money to cope with 
crises/losses

Socioeconomic deprivation (NZDep2018)

Unemployed people
People who are not in the labour force

Single parent households
Households with no access to a car

Social 
connectedness

Households living in rental housing

Recent immigrants (less than 1 year; 0-1 years)
One person households

Knowledge, skills 
and awareness to 
face hazards

People who do not speak English
Households with no access to a mobile phone

Households with no access to the internet

Safe, secure and 
healthy housing

Crowded households

People living in crowded households

Damp dwellings (always; always or sometimes)
Mouldy dwellings (always; always or sometimes)

Enough food and 
water to survive

Households living in rental housing

Socioeconomic deprivation (NZDep2018)
Dwellings with no access to safe drinking water

Dwellings with no access to fridge

Dwellings with no electricity

Decision-making 
and participation

Voter turnout in 2019 Local Authority Elections



Point locations relating to social vulnerability and 
resilience
• Schools and ECEs

• Rest homes and retirement villages

• Hospitals 

• Primary health care centres

• Pharmacies

• Residential and respite care facilities 
for people with disabilities

• Emergency services facilities 

• Civil Defence Centres

• Marae

• Houses and buildings on Māori land

• Visitor accommodation

• Temporary housing (such as 
boarding houses)

• Social housing

• Emergency water supplies

• Food stores and food banks

• Child-care and protection facilities

• Justice facilities and youth justice 
facilities



Creating indicator dataset and visualisations

An example for Porirua City Council area, by SA2 (2018 data)

• Created indicators using Census data, including requesting customised data tables

• We output indicator data at SA2, territorial authority and DHB level

• For 2018 Census variables with missing data, we calculated logical bounds for 
percents to show uncertainty

• Heatmaps provide a visual summary of social vulnerability for areas (%s)



Porirua interactive map

An example for Porirua City Council area, by SA2 (2018 data)



StoryMap for the 2018 Social Vulnerability Indicators for NZ

Online data visualization tool of 2018 SVIs available for New Zealand



Uses of SVIs and future work



Extreme Climate Index and SVIs

EHINZ has partnered with Heather 
McLeod on her work with James 
Renwick (VUW), to produce:

• Climate summary reports

• Dashboards of ECI and SVIs 

www.ehinz.ac.nz/projects/ECI 

http://www.ehinz.ac.nz/projects/ECI


Uses of the SVIs across sectors

• CDEM planning and response 
during floods, and recovery

• Local councils 
• District Plan provisions for natural hazards – limit 

development of ‘sensitive activities’ in hazard zones

• Informing climate change vulnerability assessments

• Infrastructure upgrades – having objective data to help 
consider vulnerable populations

• Health needs assessments for health localities



Future work for SVIs

• Update the indicators with 2023 Census data

• Consider new indicators to fill gaps 
• disability indicators
• health indicators (eg prevalence of chronic disease, 

mental health, people relying on medications) using 
linked health datasets

• Investigate ‘point locations’ in hazard zones

• Monitor social vulnerability over time
• Adaptation to climate change = transforming systems + 

reducing vulnerability



Conclusions

• Unequal impacts of natural hazards and climate change

• Social vulnerability indicators help us to understand who is 
most vulnerable, and where they live

• It is vitally important to understand people’s vulnerability
 to help prioritise and target efforts, in order to support 

more vulnerable populations
 to ultimately reduce the risk of harm to people’s health 

and wellbeing



Social vulnerability indicators

www.ehinz.ac.nz 

EHI website  Population vulnerability  Social vulnerability indicators

 
Extreme Climate Index

 www.ehinz.ac.nz/projects/eci

For more information, please contact:
Kylie Mason

k.mason@massey.ac.nz
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Understanding hazards, vulnerability and risk

The MOVE 
framework

Methods for the 
Improvement of 
Vulnerability 
Assessments 
in Europe

Birkmann J, Cardona 
OD, Carreno ML, 
Barbat AH, Pelling M et 
al. 2013. Framing 
vulnerability, risk and 
societal responses: the 
MOVE framework. 
Natural Hazards 67: 
193-211.



Understanding resilience
• Enough money to cope with 

crises/losses

• Social connectedness

• Knowledge, awareness and 
skills to face hazards

• Safe, secure and healthy 
housing

• Enough food and water to 
cope with shortage

• Decision-making and 
participation

Wisner B, Gaillard J, and Kelman I. 2012. “Framing disaster: Theories and stories seeking to understand hazards, vulnerability 
and risk," in Handbook of Hazards and Disaster Risk Reduction, B. Wisner, J. Gaillard, and I. Kelman Eds. London: Routledge.

The ‘Circle of Capacities’



Summary - DHB heatmap



Link between environmental health indicators and SVIs
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