
1.1 Summary of Introduction: 
 
This report sumarises the results from the first three years of a research programme called 
“Community, Vulnerabillity, Resilence and Adaption to Climate Change” funded by the New 
Zealnad Fondation for Research Science and Technology done at Victoria University of 
Wellington.  Reasearch taken place in this programme has been designed to help widen the 
understanding of several different aspects of how New Zealand might adapt to climate 
change in the future. The important of this research has become increasingly more noticed 
over recent years.  
 
Adapting to change will always be influenced by social-cultural contexts and values. There is  
focus on considering how Maori communities respond to climate change. A major part of the 
resposiblitie of climate change related risks to properties and communities lies with local 
governments. So the research is focused on the istitutions and proccesses used by them 
currently deal with climate related risks. Human health is also a factor that needs to be taken 
into consideration when talking about climate change and how heat streess and 
cummunicable diseases as well as water avalablity and disruption of electricty supply can 
lead to changes in health risks.  
 
An important part of this programme is developing effective working relationships so the 
results of this research can be used and this would lead to relationships being built with some 
Moari iwi and local government groups sharing information.  
 
Common terminology used throughout this report inludes: 
 
Vulnerability  
Exposure 
Sensitivity 
Impact: potential and actual 
Adaption 
Adaptive capacity 
Resilence  

2.1: Setting a New Zealand context  

Climate change in New Zealand’ is about the research that has been designed to develop a 
broader understanding of several different aspects of how New Zealand might adapt to 
climate change in the future, with a focus on their common features and implications.  

Dealing with the change: 

In this section it discusses how to minimise vulnerability, it gives us information that strongly 
conveys, how climate change impacts us, and it states facts and the options for reducing 
emissions of greenhouse gases that are the primary cause of recent climate change. 

From the report I now understand that New Zealand’s climate change is a fast approaching 
future concern. Over the last 50 years there has been an increasing identification that the 
Earth’s global climate system is changing because of human activity. It was stated that in the 
last decade it has shown that adjustment to climate change requires us to change the way we 
live, it was shown that there would be changes in the physical environment that we are so 
dependent on which would effect our social and economic system, This means that it is 
becoming increasingly important for New Zealand to understand how we should adapt to the 
changes and be more aware in ways that will minimise our vulnerability to major changes in 
future.  

New Zealand needs to become more aware that climate change is rapidly approaching and 
we need to be dealing with the change as it comes for the future. 

Our climate is changing: 



In the next section of this report it talks about why it is shown that we have climate change but 
the rest of the world doesn’t, it discusses ecosystems, which have evolved in regions where 
there are large temperature variations. This can be more resilient to future warming; it also 
discusses how fast the climate is changing from 1910 to 2010.   

The report stated a recent analysis has shown that climate models have significantly 
underestimated the rates of change in heavy rainfall events that have already been observed 
across the northern hemisphere over the last 50 years, it showed that new Zealand has 
climate records of rainfall, humidity, temperature and wind.  

Adaptation to the effects of climate change  

Climate	  change	  will	  have	  significant	  effects	  for	  the	  New	  Zealand	  environment,	  society	  and	  
economy.	  It	  is	  raising	  the	  concern	  of	  how	  planning	  systems	  and	  management	  practices	  can	  
be	  developed	  in	  order	  to	  deal	  with	  continuing	  changes	  rather	  than	  continuing	  to	  assume	  
that	  we	  live	  in	  a	  static	  environment.	   

3 Local Government Perspectives 
 
In the following three case studies shown is the government’s education in flood 
management, water security and sea level rise in New Zealand.  Regional councils and 
territorial authorities structuralise the local government and the Local Government Act 
provides the authority for operations.  
 
 
3.1 Flooding Case Study 
 
Researching Hutt Valley allows for better information on rainfall, sea levels and the possibility 
of flooding due to climate change and so resilience can be improved. Four areas were studied 
under this particular case study, the frequency and severity of flooding, the impacts of 
flooding on Hutt Valley, flooding impact and recovery on the community, and the improvement 
of adaptive capacity. Southern North Island through the Hutt Valley flows the Hutt River. 
Flood protection in the Valley is reviewed every 10 years unless flood factors change. 
Monitoring methods were undertaken based on risk approach. Modeling the river, surveying 
pervious floods and practitioner interviews were considered.  
 
Due to changes in flood frequency an association with climate change can be made. With the 
increasing flood frequencies and the force of Hutt Valley shows probable fluctuations in 2100. 
This evidence is based upon 12 climate models and two greenhouse gas emission scenarios.  
Flood impacts increase outside 2300, as this flooding will damage properties to greater 
strengths. Experience can impact on household’s protection to flooding of their homes. It is 
near impossible to predict psychological flood impacts on the individual. Council 
communication can affect household’s perception of flood risk and then preparedness can 
take place. A barrier to adaptation can be influenced by a lack of communication between 
levels of government Risk issues arise once damaging events such as flooding occurs. This 
gives opportunity to review current practices for future events.  
 
A change eminent in the frequencies on floods emphasies the need for a review and planning 
for flood damages in the future. Due to a flood occurring in the past at Hutt Valley 
improvement needs to be made to alter risk in the future. Strategic structure and community 
leadership supports a better approach to hazard risk in general and climate change 
adaptation in other areas. These factors are essential for future flood rick associated with 
climate impacts. This case study shows that residual risks could affect people and property of 
the Hutt Valley.  
 
From findings those who have experienced risks have a heightened awareness of future flood 
risk. Flood risk management has been prioritised across the region. The councils are there for 
the community of Hutt Valley to help keep them safe. People of the Hutt Valley were 
uneducated in the understanding of flood risk levels. This raises the issues of how to 



communicate flood risk to the community. The council needs to take more responsibility to 
inform and anticipate the community about flood risk with added guidance from the 
government. Through data collected in relation to flood risk there was inconsistency among 
councils and lack of data in some cases. Future assessments to damages would be more 
organised with access to different resources. Another barrier was the mismatch of timeframes 
for better flood risk management. Climate change and the changes in flood risk were only 
available for no longer than the human lifetime. Historical information is a future risk to future 
generations leading to a transfer of risk. The cost of flood management investments was 
another barrier increasing flood risk associated with climate change. Confidence in the 
robustness of the information from the councils was also lacking. This may be due to the lack 
of climate change information and its effects on flood risk, the lack of knowledge and 
experience, and lack of evaluation of community and stakeholder options. The barriers 
highlight the need for a more comprehensive approach to increases in flood risk across New 
Zealand. This has emerged the critical elements of adequate consideration of climate change 
risks going forward in the future.  
 
 
3.2 Coastal Sea Level Rise Vulnerability and Adaptation Case Study 
 
This case study is about sea level rise in the Auckland region. Its affects on Auckland’s 
coastal conditions, adaption options for responding to sea levels, and potential management 
options to reduce vulnerability.  The focus of the study was two small coastal settlements, 
Mission Bay and Kawakawa Bay.  
 
The study sites allowed assessment and comparison of adaptation response and 
opportunities and barriers. Sea level rise would affect both areas due to their low-lying 
elevations. The two sites are significant since Auckland is a coastal region with major areas of 
existing development at risk from coastal hazards. The research used mixed methods and in-
depth interviews of local government practitioners were conducted to investigate adaptation 
opportunities and barriers.  
 
Coastal managements are at the early stages of taking sea level rise effects into 
consideration. No comprehensive approach to prepare for coastal change or climate change 
has been established. Limited options for managing sea level rise are seen with existing 
coastal hazards management avenues.  It seems many of the planning issues will be 
resolved without central government guidance. Alternative strategies have been thought of 
but adaption strategies need to be developed at local scale and have community buy-in to be 
successful. The process should involve a regional strategic approach and an initial analysis of 
response options for each affected area. Planning approaches should signal dynamic coastal 
hazard risk for at-risk properties. A great deal rests on the understanding and framing the 
issues around sea level rise. Communicating with and educating the public about the risk and 
response options is central. At the same time, avoiding coastal development and 
intensification of existing development are seen as important.  
 
 
3.3 Water Security Case Study 
 
The purpose of this study was the investigation of vulnerability and resilience of greater 
Wellington region’s water security to impacts of climate change over this century. Data was 
used to provide a general understanding of trends by looking at supply and demand. A 
general analysis suggests 20% reduction per capita demand and storage, Wellington’s 
present supply capacity is sufficient to meet increased demand due to climate change and 
population growth. 
 
Varying methods were used to conduct research on climate change adaptation and urban 
water management. Water management requires decisions on human behavior and 
engagement with infrastructure over a long period.  
 
More frequent and severe dry conditions risk water shortages, which increase the storage 
and supply capacity. In response to a drought this requires demand management measures 



to be acting as early as possible, the encouragement for sensible water use in summer is 
important. Wellington’s water intensity is in decline with a potential to further reduction in 
intensity. Standards, regulations and financial and environmental concerns drive water 
conservation efforts at the local government level. Polycentric governance and management 
structure, and the treating of mains water and rainwater enhance the components of adaptive 
capacity and resilience in Wellington’s water system. Areas of vulnerability found were 
adopting structural demand management policies potentially including water pricing, trust and 
awareness building, and participation and collaboration, particularly over long-term 
management options. A way forward would be to explore social learning and increase the 
potential for future adaptations as conditions change.  
 
  
4.1 Public health perspectives 
 
New Zealand professionals have undergone a series of research investigations to assess the 
current and potential impact of climate change on public health across the country. 
 
Certain New Zealand communities are more vulnerable to different climate change impacts 
as a result of their location.  Housing quality, general health, and the lack of both information 
and economic resources in different locations across New Zealand, show that the response 
systems need to be considered differently for different communities.   
 
The scope of these potential climate change effects is very broad, including the impact of 
heat exposure to the workforce, climate sensitive disease growth, rainfall levels for water 
supply and public access to energy for heating.  The risk of these potential threats can result 
in issues such as heat stroke, contaminated food, malnutrition, mental stress and physical 
injury, increasing the likelihood of economic loss, increased poverty and an overall decline in 
public health.  Both reactive and proactive systems have been discussed in response to this 
research.  These impacts are discussed in further detail below. 
 
A 2011 qualitative case study of heat exposure in rural workforces such as forestry, 
agricultural workers and trades people, has highlighted current and potential hazards towards 
both workplace productivity and the health impacts to employees in these vulnerable 
occupations.  Interviews with those within affected industries exposed the future impact of this 
health hazard as climate change continues, revealing how heat stress can reduce hourly 
productivity.  Following these results, proactive policies have been put in place such as the 
training of workers and supervisors on heat effect prevention methods, as well as the 
consideration of work task time management during hot weather periods. 
 
Several diseases are also known or suspected to be sensitive to climate, such as giardia, 
salmonella, malaria and dengue fever.  These are often directly related to the quality of water 
within communities and may be affected by specific events such as floods and droughts. 
Research into these risks might enable upgrading of household or community water systems 
to be targeted more effectively.  While New Zealand is not currently as risk of local 
transmission, the threats are expected to increase in subsequent decades as a result of 
climate change. 
 
Recent case studies were used to evaluate the frequency of empty rainwater tanks under 
current and future climate conditions.  In particular, research shows that areas in New 
Zealand already prone to water scarcity suggest will experience an increase in the frequency 
of empty water tanks. This research illustrates the importance of conducting location-specific 
analyses and decision making as current and projected rainfall patterns vary considerably 
across New Zealand.  Potential adaptation options considered include the addition of extra 
rainwater tanks or increased roof catchment area in order to ensure water security, water 
conservation measures. 
 
Another important health problem for New Zealand is ‘fuel poverty’ or the inability to obtain 
adequate household energy services. Research results anticipate increased climate variability 
in New Zealand, which will make achieving a warm indoor environment problematic for many 
households. Extensive surveys into current New Zealand energy consumption trends 



captures an already vulnerable population, who would be relatively unable to respond to 
climate change. In this way, energy security and an active change in behaviour with regards 
to electricity use is becoming increasingly important in reducing the impact of climate 
extremes. 
 
5: Maori Community Perspective 
 
This study, through a community based research project of the Ngati Huirapa community of 
Arowhenua Pa, forms an analysis of Maori community vulnerability but resilience and ability 
to, through the relationship between human and biophysical systems, adapt to variations and 
change within the climate. The Ngati Huirapa community’s most defining aspect is their 
whakapapa, linking people to place; therefore they have a commitment and cohesive 
responsibility linked through time and locality.  
 
A cross disciplinary approach within the physical and human system sciences was used for 
this study to explore all present, past and potential climate conditions and risks at and near 
the Arowhenua Pa. Both the community’s responsive abilities and constraining factors were 
taken into consideration. Future projections of potential climate change and its consequential 
risks to the area, such as the flooding of the Temuka river and rising sea levels inundating the 
coastal Opihi river, explored the community’s vulnerability and aided in the identifying of 
solutions and strategies.  
 
Over forty of the Arowhenua residents were interviewed; sharing their experiences, values, 
concerns and stresses in relation to climate induced risks. Of great importance were the 
historical floods and changes in the nearby environment, partially as a result of human 
modification. From these discussions four principal areas of the community’s sensitivity and 
their adaptive ability were identified; 
 

• social networks, conventions and transformation 
• knowledge, skills and expertise 
• resourcing and financing 
• institutions, governance and policy 

From this study it was determined that the Ngati Huirapa community has the capacity to cope 
with current and potential hazards as a result of climate change. This ability is primarily rooted 
in their cultural values and approaches through aspects of tikanga, kawa, whanaungatanga, 
manakitanga and kotahitanga. However despite these aiding cultural values the transforming 
community structure, decreasing Maori land ownership, deficient financing and insurance for 
infrastructural maintenance and whanau leaving the area taking advantage of education and 
employment increases the sensitivity of the remaining community and decreases their 
adaptability to climate change. It is evident from the findings of this research that social, 
economical and political factors are continuously affecting and influencing the short and long 
term coping capability of the Arowhenua Pa community. The community’s vulnerability to 
climate change is inseparable from issues of sustainable development and the management 
of natural hazards.  
 
In order to enhance coping and adaptive abilities within the community strategic planning and 
policy development need to be installed and maintained. To deal with future climate risks 
such as flooding a response to existing issues is necessary, such as resourcing, political 
participation, community governance, health and education within the area and the planning 
and preparation for natural hazards. One of the most important factors to attend to the issue 
of climate change is believed to be the engagement with the most vulnerable within the 
community. Public education initiatives and raising awareness of the issue and potential 
hazards is the beginning of installing a valuable and strong resilience to the present and 
future issues. 
 
Advice given to other communities who wish to examine their own climate change issues and 
resilience ability does not necessarily require scientific climate predictions rather the 



establishing of strategies and values that both tackle their vulnerability and increase their 
adaptability in spite of the uncertain.  
 
6: Dealing with Changing Risks  

The need to adapt 

The global insurance industry have become increasingly concerned with the growing risks 
attributable to change in climate and extreme events occurring having an affect on 
infrastructure. Scientific estimates for the extent and rate of future changes have to be based 
off projected assumptions of levels of greenhouse gasses emitted into the atmosphere 
caused by infrastructure and what could happen. Taking into account future changes that 
could occur in our climates and the consequences, consideration now, accounts for future 
uncertainties. Greenhouse gas emissions that have already occurred as well as the ones 
currently occurring increase the risk of irreversible changes and consideration of what ‘could’ 
happen is growing. The aim to keep global average warming at 2 degrees Celsius should be 
approached with society being prepared to adapt to an average of 4 degrees Celsius but still 
aiming for 2 degrees celcius. 

Managing Changing roles 

The frequency and magnitude of extreme events is increasing which increases the levels of 
vulnerability to health and agricultural production. Global warming of 2 degrees celcius does 
not mean that the earth will be a uniform temperature and is variable within a local 
environment. Risk management involves estimating extreme events likelihood with the 
magnitude of damages caused. These also need to be projected with the progression of 
climate change. Therefore, there is not one simple measure for climate change risks and 
what could happen in NZ. Societal values go beyond monetary measure and are a lot more 
emotive within how structures are perceived. 

Accelerating rates of sea level rise. 

There is growing evidence that sea level rise accelerates as temperatures increase. Coastal 
planning and development will have to take into account a rapidly changing risk factor in the 
future, as there is a projected rise rate of 1-2 metres per century. With the current state of 
greenhouse emissions, the sea level is projected to rise for the next 200 years regardless and 
is likely to increase. NZ has a large amount of low lying urban and transport areas which sea 
level rise threatens to affect confirming the importance of adopting a long-term anticipatory 
approach to their relocation. The acceptance of structural change in established 
environments now has to become key in the planning process. 

Perceptions of risk 

There is growing recognition that public perception of risk is a major issue for addressing the 
affects of climate change. In areas already affected by climate change, a major challenge is 
to understand weather adaption’s will separate society into groups or create a consensus for 
adaptive response. Deciding on hazard zones needs to be harmonious which is easier said 
than done. 


