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Abstract 
The climate in the Waikato region is changing, and it is important to understand what risks the region 
may face as a result. This report provides an overview of climate change hazards and risks identified 
through a high-level risk identification and screening process, incorporating insights from council 
subject matter experts, iwi and external stakeholders. The process aimed to compile a comprehensive 
list of potential climate change risks through desktop reviews, workshops, surveys and stakeholder 
engagement. 
 
Key hazards of interest included higher temperatures, drought, extreme weather, flooding, and 
coastal hazards. A total of 231 direct risks across 44 elements and 55 indirect risks across 37 elements 
were identified, spanning the natural, built, economic, and human domains.  
 
This report, which covers the geographic area of the eleven councils in the Waikato region, provides 
insights into the hazards and potential risks associated with climate change that are likely to affect the 
Waikato region, across five domains (human, natural environment, economy, built environment, 
governance).  
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Executive summary 
 
The Waikato region is already experiencing the impacts of climate change, which pose significant risks 
to the economy, our communities, infrastructure and environment. This report aims to provide a 
summary of the climate change risks identified through a high-level risk identification and screening 
project led and funded by the Waikato Regional Council. This project aligns with step 1 of the Ministry 
for the Environment's climate change risk assessment and adaptation process.  
 
The output of the project is this report, which covers the geographic area of the eleven councils in the 
Waikato region. It provides insights into the hazards and potential risks associated with climate change 
that are likely to affect the Waikato region, across five domains (human, natural environment, 
economy, built environment, governance). The project aims to help inform future work programmes, 
assist current adaptation projects, and support communication of key risks to communities and 
stakeholders. 
 
The high-level risk identification and screening process involved desktop reviews, workshops, surveys, 
and stakeholder engagement to compile a comprehensive list of potential climate change risks. Key 
hazards identified include higher temperatures, drought, extreme weather, flooding, land instability 
including increased erosion, and coastal hazards. The process identified 231 direct risks across 44 
elements and 55 indirect risks across 37 elements and five domains. Climate change risks are provided 
at a high level, and geographic examples are noted where risks are currently known or expected to be 
present.  
 
New climate change projections indicate that the region will face higher temperatures, leading to 
more hot days and fewer frost days, with the most significant increases expected in summer. Droughts 
will become more frequent, increasing the risk of water shortages and wildfires. Rainfall variability will 
result in more intense extreme rainfall events and increased flooding, particularly in communities with 
inadequate stormwater infrastructure. Windy days are expected to decrease, but the intensity of 
extreme storm events (ex-tropical cyclones bringing high winds and heavy rainfall) is projected to 
increase. Sea-level rise will exacerbate coastal inundation and erosion, with extreme sea levels 
occurring more frequently. Groundwater levels and salinity will be influenced by sea-level rise and 
rainfall patterns, affecting aquifers and increasing saltwater intrusion. The Hauraki Plains and other 
low-lying areas are particularly vulnerable to these changes. Coastal communities, including those on 
the Coromandel Peninsula and the west coast, will face heightened risks from sea-level rise and coastal 
erosion. These changes underscore the need for ongoing climate risk assessments and adaptation 
planning to mitigate the impacts on the region. 
 
To assist territorial authorities with identifying the hazards and risks that may be most relevant to 
them, an overview of climate change hazards and risks for each district is provided. For example, the 
Hauraki District is highly exposed to increased temperatures, which will lead to a range of risks to 
primary sector such as water availability, and the communities that rely on them. This, in turn, can 
negatively affect animal welfare and farm productivity, leading to increased stress on the community. 
 
From a Waikato community and local government perspective, several community adaptation 
projects are in progress across the Waikato region, where climate change risks are identified and 
managed at the local community level through adaptation planning.  Each project is at different stages 
of the Dynamic Adaptive Pathways Planning (DAPP) 10-step decision cycle.  
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Community adaptation projects highlight the region's proactive approach to climate adaptation, 
emphasising community involvement, flexible planning, and long-term sustainability. Work on 
regional spatial planning supports the consideration of climate risk in strategic growth management 
and planning for development and critical infrastructure. These ongoing efforts aim to ensure that the 
Waikato region remains resilient and prepared for the impacts of climate change. By understanding 
and addressing these risks, the region can better protect its economy, people, infrastructure and 
environment from the adverse effects of a changing climate. 
 
Every individual, organisation and sector will need to adapt and plan for climate change. This report 
has compiled extensive information to aid the development of climate adaptation plans at a range of 
scales and by a range of stakeholders, including businesses, primary producers, communities, 
iwi/Māori, researchers, local government, and public sector agencies. This report can help identify 
areas needing focused risk management, initiate detailed risk assessments, raise community 
awareness about climate change and prioritise adaptation responses and investment. However, due 
to the evolving nature of climate science and potential unforeseen events, users are advised not to 
base decisions solely on this report but to consider a broad range of sources, quantitative information 
and expert opinions. 
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1 Introduction 
1.1 Purpose 

The Waikato region is already experiencing the impacts of climate change, which pose significant risks 
to the economy, our communities, infrastructure and environment. To support the Waikato region to 
respond to climate change, Waikato Regional Council has led and funded a project to provide a 
regional understanding of climate hazards and current and future climate risks. This project aligns with 
step 1 of the Ministry for the Environment's climate change risk assessment and adaptation process.  
 
The output of the project is this report, which covers the geographic area of the eleven councils in the 
Waikato region. It provides insights into the hazards and potential risks associated with climate change 
which are likely to affect the Waikato region, across five domains (human, natural environment, 
economy, built environment, governance).  
 
This report may be used to support:  
 

• identifying domains and sectors where more focused effort is required to understand and 
manage climate change risks, including data acquisition and research 

• undertaking detailed risk assessments at a range of scales to understand the severity of 
climate risks over different time periods and emission scenarios—these assessments may help 
to prioritise investment and action and can be specific to species, environment, sectors or at 
varying scales 

• utilising spatial exposure modelling to support quantitative spatial risk assessment to 
understand spatially where and when risks may occur 

• identifying and assessing cascading and interconnectedness of risks using a system thinking 
approach to understand the broader impacts. 

 
It is important to recognise that climate change is a complex and multifaceted phenomenon 
influenced by numerous interrelated factors, many of which are subject to change over time. A 
rigorous process has been employed to gather accurate and up-to-date data; however, uncertainties 
inherent in climate modelling, data availability, and future scenario projections cannot be eliminated. 
Appendix 1 documents the limitations and assumptions of this report. Due to the evolving nature of 
climate science and the potential for unforeseen events, the actual outcomes of climate change risks 
may differ from those described in this report. Therefore, users of this report are cautioned against 
making decisions solely based on the information provided herein. Decisions related to planning and 
investment, adaptation, and policymaking should consider a wide range of sources, expert opinions, 
quantitative data and ongoing research. 

1.2 Report structure 
The report is structured as follows: 
 

• Regional context - section 2 
• Methodology – section 3 
• Summaries of district climate change hazards and risks – section 4 
• Climate risks to Māori – section 5 
• Climate projections and hazards for the Waikato region – section 6 
• Climate risks in the Waikato – section 7 
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o This section provides summaries of the climate risks identified in the high-level risk 
identification and screening process. The risks are set out by domain and risk focus 
areas.  

o Any spatial understanding is also noted, where geographic examples were provided 
in the risk identification and screening process. 

• Adaptation planning case studies - section 8 
 
The appendices contain the detailed information and references that informed this report. The 
Waikato Regional Climate Change Risk Identification Workbook in Appendix 2 is a key source of 
information as it documents all risks gathered and identified to the region throughout the course of 
this project. Further analysis of the risk workbook has also been carried out to identify which risks are 
relevant to each territorial authority. 
 

2 Waikato regional context 
In the heart of the upper North Island, our region includes the Bombay Hills, Coromandel Peninsula, 
Mōkau, the slopes of Mount Ruapehu and everything in between. The region includes 11 districts and 
six principal iwi groups: 
 

Districts Principal iwi groups 
• Thames-Coromandel District 
• Hauraki District 
• Waikato District 
• Matamata-Piako District 
• Hamilton City 
• Waipā District 
• South Waikato District 
• Ōtorohanga District 
• Waitomo District 
• Taupō District 
• Rotorua Lakes District 

• Hauraki iwi 
• Waikato – Tainui 
• Raukawa 
• Maniapoto 
• Te Arawa (river iwi) 
• Tūwharetoa 

 
The Waikato region is rich in natural resources, including New Zealand’s longest river and largest lake, 
around one-quarter of its best soils, 70 per cent of its geothermal resources, its largest karst area, as 
well as internationally significant wetlands. The region is made up of 1200 kilometres of coastline and 
many distinct landforms, from mountainous areas, plains and urban and rural development. These 
features that make the Waikato a diverse and resource rich region also present hazards such as 
flooding, sea-level rise and erosion. 
 
The region is home to an estimated 506,000 people – around 10 per cent of the total population of 
New Zealand. More than one-third of the people of the region live in Hamilton City, with nearly 
another 30 per cent living in the Waikato and Waipā Districts. Population density is high in Hamilton, 
at around 1,600 people per square kilometre. Southern parts of the region – especially Ōtorohanga, 
Taupō and Waitomo Districts – are much more sparsely populated, with the lowest population density 
in the Waitomo District, which has an average of just 3 people per square kilometre.  
 
Overall, the age distribution of the Waikato population is not dissimilar to that of New Zealand as a 
whole. However, this varies greatly across the region. Hamilton City has a particularly young 
population – its median age of 32.7 is one of the youngest in New Zealand (which has a median age of 
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37.9). In contrast, Thames-Coromandel has the highest median age (54.8 years) of any district in New 
Zealand. Hauraki and Taupō Districts also have populations skewed towards the older end of the 
distribution (47.5 and 41.9 per cent respectively).  
 
The ethnic makeup of the region is also like New Zealand but has a significantly higher share of people 
identifying as Māori (24 per cent compared to 17 per cent nationally) and lower shares identifying as 
Pacific people or Asian. The main exceptions to this are in South Waikato, with a large Pacific 
community, and Hamilton City with a large share of Asian people. While the Māori proportion of the 
population is high across most of the region, it is particularly high in the south of the region, including 
Waitomo (45 per cent), South Waikato (36 per cent), Ōtorohanga and Taupō (both 30 per cent) 
(Keenan et al., 2023).  
 
There are many socio-economically deprived areas within the Waikato as shown below in the social 
deprivation index map of the Waikato region (see Figure 1), with many that are also exposed to 
climate-related hazards. Generally, these locations have limited ability to respond to natural disasters 
(i.e., lower income levels, poor access to transport, lack of reserve food supplies, inequitable 
distribution of infrastructure etc.), which therefore increases their vulnerability. Lack of resources 
associated with socio-economically deprived areas can reduce the ability of these communities to 
prepare and/or respond. 
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Figure 1 Overview of social deprivation index for the Waikato region from the 2023 New Zealand 

census (Stats NZ, 2023).  
 
The total GDP of the Waikato in 2021 was $29.2 billion according to Statistics NZ, around nine per cent 
of the national economy. Apart from those regions that are home to our three largest  
cities (Auckland, Wellington, and Canterbury), the Waikato is the largest regional economy in New 
Zealand. The Waikato region’s economy is broad-based, with significant specialisation and 
concentration of industries at a sub-regional level. A mix of activities contribute to regional GDP. 
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Figure 2 Structure of the Waikato economy (value added by industry) (Statistics New Zealand, 2023).  
 
The Waikato is one of the most productive agricultural regions in New Zealand. Dairy and meat 
products make up around two-thirds of the Waikato’s international exports. Most of the towns in the 
Waikato are highly dependent on agriculture for their economic sustainability.  
 
Dairy farming is dominant. It was recently estimated that the Waikato has 3051 dairy herds – about 
28.3 per cent of the total herds in New Zealand (Livestock Improvement Corporation Limited & 
DairyNZ Limited, 2022). Economically, dairying brings in $1.6 billion (around 5 per cent of regional 
gross domestic product) each year to the region, and it employs about 10,000 people. The agricultural 
sector also includes sheep, beef and goat farming, horse breeding and horticulture. Vegetable 
growing, which used to be centred around Pukekohe, has expanded and shifted south to the 
Matamata area. 

2.1 Our region at a glance 
Figure 3 below shows a high level overview of key statistics and features of the Waikato region. 

Figure 3 The Waikato region at a glance (Waikato Regional Council, 2023, p. 9). 
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2.2 Principal iwi groups 
 
A guide to principal iwi groups in the Waikato region are shown in Figure 4. 

Figure 4  Principal iwi grounds in the Waikato region (Waikato Regional Council, 2023c, p. 10).  
 

3 Overview of methodology 
 
Climate change risk assessments identify and rate risks to elements due to climate changes. This 
involves evaluating climate hazards, exposure of valued elements (e.g., people, assets, ecosystems), 
and their vulnerability. This report focuses on understanding the likely hazards and risks in the Waikato 
region as the climate changes. 
 
This report is informed by a regional climate change risk identification project led by Waikato Regional 
Council, following the Ministry for the Environment, (2019) Guide to Local Climate Change Risk 
Assessments. This report and the high-level risk identification covers step 1 of the climate change risk 
assessment and adaptation process as set out in Figure 5. 
 
The regional climate change risk identification project aimed to list potential climate change risks 
through desktop reviews, workshops and stakeholder engagement. Risks were categorised by hazard 
and risk elements and domains, consistent with the National Climate Change Risk Assessment.  
Appendix 1 provides a detailed explanation of the methodology undertaken in the high-level risk 
screening identification project which informs this report. 
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Steps 3 to 5 of the climate change risk assessment process are centred around community adaptation 
planning and are subsequent steps of the climate change risk assessment and adaptation planning 
process. To find out more about adaptation planning in the Waikato see Section 8. 
  

 
Figure 5  Overview of the climate change risk assessment and adaptation planning process (Ministry for 

the Environment, 2019, p. 9) 

4 District climate change hazard and risk 
summaries   
The presence and impact of climate hazards, both now and into the future, vary across the Waikato 
region. It is important to understand that each Territorial Authority (TA), and consequently each 
community will be affected by climate change and its associated risks differently. Therefore, each will 
need to plan for climate change in a unique way.  
 
Due to the presence and intensity of hazards across the region, some TAs have greater exposure to 
certain climate hazards than others. Consequently, the impact will vary across the region. However, a 
lower presence of hazards and risks in some TAs does not imply the absence of risks. There may still 
be smaller or localised areas within those TAs that are of higher priority. 
 
Table 1 sets out an assessment of climate hazard exposure by district in the Waikato region. 
 
Section 4.1 contains 11 maps, one for each district in the Waikato region. Each map provides a high-
level overview of key climate hazards and risks for the district. 
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Table 1 Assessment of climate hazard exposure by district in the Waikato region (Ministry for the Environment, 2024) (NZ Sea Rise, 2024) (Waikato Regional Council, 2025). 
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 District summaries of key climate change hazards and risks 
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5 Climate risks to Māori 
In 2021, He huringa āhuarangi, he huringa ao: a changing climate, a changing world was produced by 
a multidisciplinary Māori research team working across many research institutions. Using a novel 
kaupapa Māori risk assessment approach to climate change, this substantial piece of work synthesises 
the latest climate change research through a Māori lens and identifies the potential impacts, 
implications, mitigation and adaptation strategies for whānau, hapū, iwi and Māori business (Awatere 
et al., 2021).  
 
Drawing on He huringa āhuarangi, he huringa ao, as well as Waikato-specific engagement with iwi 
Māori during the regional climate risk identification project, the following points represent a summary 
of key themes: 
 

• Climate change is likely to have significant impacts on Māori. 
• Māori well-being across the domains of environment, Māori enterprise, healthy people and 

Māori culture will be moderately impacted by 2050. By 2100, the risks to ecosystems are likely 
to show severe impact, compromising many aspects of Māori well-being.  

• Climate change not only threatens the tangible components of Māori well-being, but also the 
spiritual components and, most importantly, the well-being of future generations. The 
production and ecology of fresh water, terrestrial and coastal-marine ecosystems and 
biodiversity in New Zealand will be challenged by projected warming temperatures and 
reductions in rainfall.  

• Vulnerable flora and fauna may face habitat loss and in some cases extinction. Any decline in 
the quantity and quality of keystone species like pāua, kina and koura, will adversely impact 
Māori customary practice, cultural identity, social cohesion, and well-being. Cultural 
infrastructure, especially in exposed areas such as river valleys and coastal areas, will be 
particularly vulnerable to climate change impacts, and some marae and papa kāinga may have 
to be moved, along with urupā in low lying and coastal areas prone to flooding and erosion. 
Limited land availability for moving marae at risk is a concern. 

• Iwi/Māori have a role as kaitiaki (guardians) of the whenua and will therefore be impacted by 
risks posed to the natural environment to which they have an innate connection.  

• Māori maintain a critical concern for Papatūānuku and recognise the fragility of ecosystems 
and the disruption that humans can cause. 

• Tohu (indicators) may change with climate change – such as when is best to collect kai, and 
how future seasons and weather patterns may change, e.g. severe drought. This has the 
potential to create physical, spiritual and cultural implications for Māori. Hukanui was named 
for ‘the big frost’, but iwi Māori no longer see this.  

• Climate change threatens culturally significant land, taonga species and resources, thereby 
impacting mātauranga and tikanga Māori.  

• Impacts on coastal marae are of concern, as well as those near flood plains – as marae are of 
fundamental importance and hold generations of knowledge and traditions, and impacts 
would create broader implications for Māori health and well-being.  The impact of climate 
change on critical infrastructure servicing marae is also relevant. 

• Climate-related adverse health impacts are expected to become more severe and be borne 
disproportionately by groups like Māori who already suffer health inequities. Baseline health 
statistics are poor with generations of poor well-being.   

• Many socio-economically deprived areas will be exposed to coastal and flooding hazards. 
Generally, these communities have limited ability to respond (i.e. poor access to transport, 
lack of reserve food supplies, inequitable distribution of infrastructure etc.), therefore 
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increasing their vulnerability. Higher temperatures can impact health, particularly in 
kaumatua, ageing and other vulnerable groups (including babies). 

• Risks to cultural practices can include implications for intergenerational knowledge sharing, 
and cultural rituals and ceremonies – with impacts to cultural and spiritual well-being as well 
as impacts on tikanga, kawa and te reo Māori. An example was given of Taupiri Maunga during 
summer, where increasing temperatures will require earlier services. 

• Implications of transition will be significant and could create new risks. 
 

6 Waikato region climate projections and hazards 
6.1 An introduction to global climate scenarios and projections  

The main driver of climate change relates to emissions of carbon dioxide into the atmosphere, which 
has been extensively modelled by the Intergovernmental Panel for Climate Change (IPCC).  
 
The Fifth Assessment Report (AR5), released in 2014, explores five different Representative 
Concentration Pathways (RCPs). Each RCP corresponds with a level of radiative forcing (and degree of 
global warming) by 2100. 
 
The IPCC’s sixth assessment report (AR6), released in 2021, introduced the Shared Socio-economic 
Pathways (SSPs), which outline how global society, demographics and economics might change over 
the next century, which establish ‘baselines’ in the absence of specific climate mitigation policy.  
 
AR6 explores five different SSPs combined with RCPs (which contain a range of specific mitigation 
targets and policy assumptions). There are five commonly used SSP-RCP (‘SSPX-Y’) scenarios: 

• SSP1-1.9 
• SSP1-2.6 
• SSP2-4.5 
• SSP3-7.0 
• SSP5-8.5 

 
The first number ‘X’ in the SSPX-Y acronym refers to the baseline SSP scenario. The second number ‘Y’ 
refers to the RCP radiative forcing levels. For example, ‘SSP1-1.9’ is a scenario that combines SSP1 with 
1.9 W m-2 radiative forcing in 2100 (RCP1.9). 
 
Climate change projections are modelled representations of the potential future climate over the next 
century. NIWA and Ministry for the Environment (MfE) have recently released downscaled climate 
change projections for New Zealand using the latest AR6 data (Ministry for the Environment, 2024). 
These provide the region with the most current understanding of how the climate may change across 
the region into the future (Ministry for the Environment, 2024). 
 
Three scenarios were used in these projections (Ministry for the Environment, 2024). 

• The ‘Sustainability’ scenario, SSP1-2.6, assumes that the world shifts gradually toward a more 
sustainable path, emphasising more inclusive development that respects environmental 
boundaries. It assumes that warming stays below 2˚C, with net zero CO2 emissions reached by 
2050. 

• The ‘Middle of the road’ scenario, SSP2-4.5, assumes that the world follows a path in which 
social, economic, and technological trends do not shift markedly from historical patterns. It 
assumes that warming reaches 2.7˚C by 2100. 
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• The ‘Regional rivalry’ scenario, SSP3-7.0, assumes the world becomes more focused on 
national and regional security issues, and there is no additional climate policy. It assumes 
CO2 emissions approximately double from current levels by 2100 and warming reaches 3.6˚C 
by 2100. 

 
At time of finalising this report, NIWA and Ministry for the Environment have not released downscaled 
SSP5-8.5 projections for the country, but the report will be updated to include these on release. SSP5-
8.5+ for sea-level rise projections have been included in this report as this information is already 
available through NZ Sea Rise (2024). 

6.2 Climate change projections and hazards in the Waikato 
The following section is a discussion of the key climate exacerbated hazards expected in the Waikato 
region, followed by tables 2-4 which summarises the range of expected changes across these hazards 
and provides the range of projected climate change futures that can be expected across the Waikato 
region for two time periods, mid-century and end of century. 

6.2.1 Key climate hazards in the Waikato 
Climate change is expected to increase the frequency, severity and impact of many natural hazards in 
the region. Over the next century, the Waikato region can expect rising sea levels, more extreme 
weather, warmer summers and milder winters with seasonal rainfall shifts. It is projected that drought 
risk will increase in the north and east over spring and summer, and there may be seasonal changes 
in rainfall and wind in the west.  
 
Severe weather and flooding: The Waikato region is highly vulnerable to severe weather events, 
which are expected to become more frequent and intense due to climate change. The region's steep 
river catchments and low-lying flood plains, such as the Coromandel Peninsula and Hauraki Plains, are 
particularly prone to flooding from heavy rainfall and storms. Increased rainfall can overwhelm rivers 
and drainage systems, leading to widespread flooding in both urban and rural areas. Coastal 
inundation and elevated coastal water levels can also exacerbate river flooding in tidal areas and 
hinder the discharge of river systems.  
 
The Waikato region has extensive flood management schemes and land drainage networks, all built 
to provide agreed levels of service. However, with climate change these may be unable to maintain 
historic levels of protection without considerable additional investment. Ongoing development in 
flood-protected areas also further increases exposure to flood risk.  
 
Landslides and erosion: Intense rainfall and river flooding drive increased land instability, including 
landslides and erosion. Longer dry periods can exacerbate land instability as dry, cracked ground is 
more prone to failure during intense rainfall. Landslides are common in steep catchments with weak 
geology, particularly when soils become oversaturated. The Coromandel Peninsula is highly 
vulnerable, as seen during Cyclone Gabrielle in February 2023, where landslips caused significant road 
damage including the closure of State Highway 25A. Additionally, western Waikato hill country is 
highly erodible and prone to land instability risks. Riverbank erosion is also common on outer river 
bends during flood events due to high-energy flows. Erosion can also have secondary impacts on water 
quality, as a result of sediment loads.   
 
Coastal inundation and erosion: Coastal inundation and erosion are significant risks for the Waikato 
region, particularly as climate change exacerbates these hazards. Coastal areas, including Port 
Waikato, Mōkau, Aotea Harbour and various Coromandel communities, are highly susceptible to both 
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short term erosion from storms and long term erosion driven by long term costal processes such as 
sea-level rise and sediment changes. 
 
Sea-level rise is expected to accelerate coastal erosion and increase the frequency and severity of 
inundation events. Currently, coastal inundation risks 8,000 people, $1.46 billion worth of buildings, 
and 540 square kilometres of productive land. A 1-metre rise in sea level could significantly increase 
these impacts, potentially affecting over 11,000 residents, $2.2 billion worth of buildings, and 630 
square kilometres of land if no future protection measures are taken (Waikato Regional Council, 
2023b). 
 
King tides and storm events exacerbate coastal erosion and inundation, causing the loss of natural 
buffers like sand dunes. This can make properties, infrastructure and eco-systems more vulnerable. 
Sea-level rise also affects groundwater levels, increasing the water table, impacting buried 
infrastructure and foundations, and increasing liquefaction risk. 
 
Vertical land movement impacts coastal inundation by altering local sea levels. Subsiding land 
increases the relative sea-level rise, exacerbating flooding, while uplifting land can mitigate some 
impacts. In the Waikato region, our greater likelihood of subsidence in many coastal and low-lying 
locations may amplify inundation risks over time. 
 
Droughts: The Waikato region, traditionally known for its plentiful water resources, is increasingly 
facing the prospect of more frequent and severe droughts due to climate change. Rising temperatures 
and less consistent rainfall are expected to increase the incidence and intensity of droughts. Northern 
and eastern parts of the region are particularly at risk, which will significantly impact agricultural and 
horticultural industries. Areas like the Hauraki Plains, which relies heavily on reticulated water for 
farming, will likely experience reduced water availability during prolonged dry periods. This can lead 
to economic burdens due to heat stress on animals and reduced pasture feed, affecting food 
production. The region has already experienced severe droughts, such as the dry conditions in 2019 
and the record-breaking low rainfall in the summer of 2020. The North Island drought of 2007-2008, 
which cost the New Zealand economy $2.8 billion, highlights the potentially significant economic 
impacts of drought (Connolly et al., 2021).  Drought events can have secondary risks on the 
environmental domain in terms of water quality and eco-systems. 
 
Temperature increase: Extreme heatwaves are becoming more common and intense in the Waikato 
region as national temperatures rise. These heatwaves can have wide-ranging effects on human 
health, animal welfare, the marine environment and economic productivity. Additionally, warmer air 
can hold more moisture, which can result in more intense rainfall. Recent summers have seen record-
breaking temperatures, with many more warm days (≥ 25°C) than usual. High afternoon temperatures 
and humidity in the Waikato can cause significant heat stress, with extreme events often persisting 
for several days with little respite overnight. The impacts of extreme heat include increased demand 
for water and energy, degradation of infrastructure such as roads, and challenges for agriculture due 
to heat stress on livestock and reduced crop yields. Additionally, fewer frost days are expected, which 
can affect winter recreational activities and tourism, as seen with the record-breaking low snowfall in 
Tongariro National Park in 2022. 
 
Increased fire weather: Climate change predominantly increases the risk of wildfires by increasing 
temperatures and reducing moisture. Higher temperatures reduce relative humidity and prolong 
droughts, making fire fuels more available. Changing rainfall patterns also result in increased rainfall 
in some areas but drier conditions in others. Projections for the Waikato region indicate that the 
highest fire danger areas are in the Matamata-Piako and Hauraki Districts, including Matamata, 
Morrinsville, Waihi, Thames, Te Aroha, and Paeroa, which have a mix of exotic plantations, native 



 

Doc 30901441 Page 24 

forests and other land uses. The area around Te Aroha, particularly the Kaimai-Mamakū forest park, 
is at risk of extreme fire danger ratings. Climate change is expected to increase fire weather risk in 
Waikato by about 3 per cent per decade until 2050. The high-end scenario (RCP8.5) predicts a 10 per 
cent increase per decade in fire danger metrics from 2050 onwards, with the worst years showing 
double the current fire danger levels (Melia N et al., 2022). 
 
Sea-level rise and groundwater: Sea-level rise affects groundwater levels in coastal aquifers, raising 
the water table and impacting the structure and functionality of buried infrastructure, such as public 
water services and private septic tanks. It can also affect the foundations of infrastructure like 
highways, rail and stopbanks, increase liquefaction risk and land drainage requirements, shift the 
freshwater–saltwater interface of rivers, and increase saltwater intrusion into groundwater bores. 
 

6.2.2 Expected changes across key climate hazards  
Using NIWA’s downscaled climate projections, Tables 2 to 4 summarise the range of expected changes 
across these hazards and provides the range of projected climate change futures that can be expected 
across the Waikato region for two time periods, mid-century and end of century across different SSP 
projections.  
 
The climate change projection data in Tables 2 to 4 is the mean change expected across the whole 
region. Therefore, it is possible for a larger or smaller range to occur than what is provided below. 
Several sources have been used to inform Tables 2 to 4, including Ministry for the Environment (2024), 
NZ Sea Rise (2024) and Yi et al., (2021).  
 
For a greater level of detail on the potential future climate that will impact the Waikato region and 
our districts, see the updated 2024 Climate Projections Map (Ministry for the Environment, 2024). The 
NIWA downscaled dashboard includes projection descriptions and maps broken down for each 
territorial authority.  
 
 
 

https://environment.govt.nz/facts-and-science/climate-change/climate-change-projections/climate-projections-map/
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Table 2 Temperature increased and drought climate change projections and hazards across the Waikato region. 
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Table 3 Flooding, extreme rainfall and storms climate change projections and hazards across the Waikato region.  
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Table 4 Coastal hazards and sea level rise projections across the Waikato region. 
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7 Climate risks in the Waikato region 
This section provides overview of climate change risks for the region. The risks were identified 
through a regional high-level risk identification and screening project led and funded by the 
Waikato Regional Council.  
 
The aim of the high-level risk identification and screening was to create a long list of potential 
climate change risks, drawing on knowledge from council subject matter experts, iwi and 
external stakeholders. This was achieved through a combination of a desktop review of in-house 
information, SME and technical focus group input via workshops and surveys, and external 
stakeholder and iwi engagement through both surveys and workshops. 

 
Risks were grouped within five domains, consistent with the National Climate Change Risk 
Assessment and further categorised by risk focus area. Risks were then presented according to 
both hazard (refer Tables 2 to 4), and specific risk element (i.e. what is being potentially affected 
by the hazard). Direct and indirect risks were identified separately, with indirect (cascading) risks 
being either:  

• An upstream risk that could have a consequential impact within a particular domain, or 
• A downstream consequence of a direct risk (for example, across the economic, social, 

cultural or environmental well-being areas). 
 
A total of 231 direct risks were identified across 44 elements (e.g. terrestrial ecosystems and 
species, horticulture/productivity of the land, buildings, biosecurity) and 55 indirect risks were 
identified across 37 elements. 
 
Tables in Section 7 summarise the identified risks and provides selected geographic examples. 
The geographic examples are limited to specific locations that were identified during the project, 
such as in survey responses and workshops, so should not be considered a conclusive list of “all 
risk” locations across the region. Additionally, where geographical examples have been 
provided, this does not mean that is the only location where that risk is present. Consequently, 
the geographic examples may appear incomplete for places across the region where risks are 
present but were not identified in this work. 
 
Although some transition risks were provided in the survey, the project was focused on 
identifying the direct and indirect risks from physical climate hazards. An overview of transition 
risks can be found in Appendix 1 for completeness.   
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7.1.1  Natural environment domain  
Table 5 Overview of natural environment domain direct risks. 

Natural environment domain direct risks 
Risk focus area Key climate hazards Elements Risk overview Geographical examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
Coastal marine 
environment  

 

• Marine heatwaves and 
ocean chemistry changes 

• Sea-level rise and coastal 
inundation 

• Extreme weather (wind, 
storms, extreme rainfall) 

• Increased landslides and 
soil erosion 

• Increased fire weather 
• Increased inland flooding 

(fluvial and pluvial) 
• Higher temperature 

(including increased hot 
days) 

• Changes in variability and 
seasonality of rainfall 

• Dryness and drought 

• Biosecurity 
(including pests and 
diseases) 

• Coastal ecosystems 
and species 

• Marine ecosystems, 
estuaries and 
species 

• Water quality 
• Taonga species 
• Wetland 

ecosystems and 
species 

• Contaminated land 

Coastal erosion and sea-level rise: 
• Coastal erosion has potential to expose land to 

invasive species and destroy dune ecosystems. 
• Sea-level rise can inundate coastal habitats, impacting 

species with limited mobility and altering critical 
habitats. 

• Hard defences against sea-level rise can exacerbate 
coastal squeeze, leading to species loss. 

Extreme weather and oceanic changes: 
• Extreme weather and oceanic heatwaves can damage 

intertidal habitats, reduce food availability, and 
increase the risk of invasive species. 

• Ocean acidification from reduced CO2 absorption 
threatens marine species and ecosystem function. 

 
High temperatures: 
• Rising temperatures and changing ocean chemistry 

reduce ecosystem resilience and threaten marine 
species. 

Increased rainfall and flooding: 
• Extreme rainfall can introduce pollutants and 

sediments into marine environments, causing algal 
blooms and ecosystem disruption. This is exacerbated 
following prolonged dry periods. 

 

All territorial authorities with a coastline are potentially at risk from these 
identified coastal marine risks.  
 
1. Coastal erosion and habitat risks: 

• Sand dunes and cliffs: Erosion is worse in the Waikato District, while the 
Coromandel is more stable. Sand dunes are affected across the region. 

• Beach access and infrastructure: Erosion impacts beach access roads 
and infrastructure, such as internet cables at Ngarunui Beach. 

• Specific locations: Kāwhia, Mōkau, Port Waikato, Buffalo Beach, 
Wharekawa Coast, and Sunset Beach are notably affected. 

2. Invasive species and habitat degradation: 
• Foreshore habitats: At risk from invasive species like Spartina, alligator 

weed, and saltwater paspalum, especially in areas like the Firth of 
Thames and Whitianga. 

• Shorebird habitats: Impacted by invasive species and poor conditions, 
such as diseased whitebait in west coast estuaries. 

• Mercury Bay/Islands (TCDC): Also affected by invasive species and 
habitat degradation. 

3. Estuaries and coastal wetlands: 
• Estuaries: All estuaries in the Waikato and open coast beaches are at 

risk. The internationally recognised bird sanctuary at Miranda (HDC) is 
crucial for migrating Godwits. 

• Freshwater Wetlands: Loss of these wetlands impacts international bird 
migration and local settlements along the Kaiaua coastline (HDC). 

4. Marine heatwaves and ocean changes: 
• Firth of Thames: Bleaching of sponges and other sensitive taxa in 

shallow waters. 
• Coastal Marine Area (CMA): Affected by changes in sediment plumes 

and heat stress, leading to mass die-offs in estuaries and shallow coastal 
areas. 

• Kāwhia, Raglan, Aotea Harbours along with the Firth of Thames and 
Coromandel Peninsula harbours and estuaries, are particularly 
vulnerable. 
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Natural environment domain direct risks 
Risk focus area Key climate hazards Elements Risk overview Geographical examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
• Estuaries: Impacts are most pronounced within estuaries, affecting the 

entire coastal management area. 
 

Freshwater 
environment 
 

 

• Changes in variability and 
seasonality  

• Dryness and drought 
• Extreme weather 
• Groundwater rise and 

salinity stress 
• Higher temperatures 
• Increased coastal erosion  
• Increased fire weather  
• Increased inland flooding  
• Increased landslide and 

soil erosion  
• Sea-level rise and coastal 

inundation  

• Freshwater (lakes) 
ecosystems and 
species 

• Riverine ecosystems 
and species 

• Water quality 
• Wetland ecosystems 

and species  
 

Wildfires: 
• Wildfires can produce ash and runoff which 

damage freshwater and wetland ecosystems, 
altering water pH and disrupting ecosystems. They 
can also introduce contaminants through ash and 
fire suppressants, decreasing dissolved oxygen 
and causing eutrophication. 

Increased rainfall and Flooding: 
• Flooding can lead to increased landslides and soil 

erosion, mobilising sediments and nutrients, 
altering estuarine salinity regimes and increasing 
risks of sedimentation and eutrophication. 

• Flooding can cause stream and topsoil erosion, 
impacting fish behaviour, breeding, and migration. 

Variability in Rainfall: 
• Extended dry periods cause low flows, stressing 

ecosystems, impacting native fish health and 
promoting invasive species. 

• Changes in hydrology affect migration cues for 
species like whitebait and tuna, reducing 
populations. 

Drought conditions: 
• Drought can cause reduced surface and 

groundwater levels, which can affect rivers and 
wetlands, leading to fish kills and avian botulism 
outbreaks. 

Higher temperatures: 
• Higher air temperatures can increase water 

temperatures, damaging native fish health and 
promoting algal blooms. 

• Increased temperatures can expand the range of 
invasive species and reduce suitable habitats for 
native species. 

Increased flows and erosion: 
• Increased flows can cause erosion along 

riverbanks leading to vegetation loss, 

All territorial authorities are potentially at risk from the identified Freshwater 
environment risks.  
 
Risk to water quality due to changes in variability and seasonality of rainfall in Firth 
of Thames and all major estuaries in the region  
 
Risk to water quality due to dryness and drought throughout Waipā and recently 
seen at Lake Ngā Roto (Waipā DC) (freshwater fish and invertebrate die-off).  
 
Risk to freshwater ecosystems and species due to multiple climate hazard drivers 
across all lakes in the region. A few lakes identified includes:  

• Lake Taupō 
• Whangamarino (Waikato DC) 
• Lake Ngā Roto (Waipā DC) 

 
Risk to terrestrial ecosystems due to dryness and drought particularly the Hauraki 
District (Waihou and Piako Rivers).  
 
Risks to wetland ecosystems and species to multiple climate hazards across the 
whole region, particularly in peat lands such as the Whangamarino and Kopuatai 
wetlands.  
 
Risk to riverine ecosystems and species from Increased landslides and soil erosion in 
highly susceptible land instability district cross the region, particularly West Waikato 
and the Coromandel.  
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Natural environment domain direct risks 
Risk focus area Key climate hazards Elements Risk overview Geographical examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
sedimentation, and impacts on wildlife nesting 
locations. 

• Changes in hydrology can impact fish migrations 
and reduce ecosystem recovery from floods. 

Rising sea levels: 
• Rising sea levels can, over time, impact river 

salinity and ecosystems, causing biodiversity loss 
and reduced carbon sequestration in wetlands. 

• Rising sea levels can impact ecosystems with 
hydrological connectivity between surface water 
and groundwater bodies.  

 
These points highlight the various impacts of wildfires, rainfall 
variability, drought, and temperature changes on ecosystems, 
water quality, and biodiversity. 

Terrestrial 
Environment  

 

• Changes in variability and 
seasonality  

• Dryness and drought 
• Extreme weather 
• Higher temperatures 
• Increased fire weather 
• Increased inland flooding 
• Increased landslide and 

soil erosion  
• Sea-level rise and coastal 

inundation 

• Biodiversity 
• Biosecurity 
• Native 

planting/reserves 
• Taonga species 
• Terrestrial ecosystems 

and species 
• Wetland ecosystems 

and species  
 

Wildfires: 
• Wildfires can damage ecosystems, alter water pH, and 

introduce contaminants. 
• Wildfires can increase disease and disrupt food chains, 

leading to biodiversity loss. 
Increased rainfall and flooding: 

• Increased rainfall / flooding can cause landslides and 
erosion, mobilise sediments, and lead to habitat loss 

Variability in rainfall: 
• Rainfall variability can cause low stream flows, stress 

ecosystems, and impact in-stream species health. 
• Rainfall variability can alter wetland water levels and 

degrade wetland habitats. 
Drought conditions: 

All territorial authorities are potentially at risk from the identified terrestrial 
environment risks.  
 
Risk to biosecurity due to higher temperatures throughout the Waipā District and 
Kaingaroa Forest (TDC). 
 
Risk to taonga species due to increased fire weather in Whangapoua (TCDC) as Kauri 
Die Back. 
 
Risk to terrestrial ecosystems and species to increased fire weather identified 
throughout Waipā District and Thames. 
 
Risk to native planting/reserves from increase fire weather identified in 
Maungatautari, Pirongia and Kakepuku (Waipā DC); all peat lakes; as well as across 
the region where riparian planting has taken place on private land.  
 



 

Doc 30901441 Page 32 

Natural environment domain direct risks 
Risk focus area Key climate hazards Elements Risk overview Geographical examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
• Drought can stress ecosystems, increase fish mortality, 

and promote invasive species. It can also lead to 
greater soil erosion.  

Higher temperatures: 
• Higher water temperatures can promote algal blooms 

and expand the range of invasive species. 
• Higher temperatures can cause heat stress and disrupt 

biological processes. 
Pests and diseases: 

• Warmer and wetter conditions can encourage 
migration of pests and diseases, impacting biodiversity 
and human health. 

 
These points highlight the various impacts of wildfires, rainfall 
variability, drought, temperature changes, and biosecurity 
challenges on ecosystems, water quality, and biodiversity. 

Risk to increased peat fires as a result in increased fire weather identified on the 
Kopuatai and Whangamarino wetlands. 

 
Table 6 Overview of Natural environment domain indirect risks. 

Natural environment indirect risks 

 
• Climate risks are interconnected with natural systems, leading to the reduction or loss of indigenous biodiversity. This is worsened by 

factors like land use, resource depletion, and pollution. 
• Preventative fire safety measures, such as felling vegetation, can negatively impact natural ecosystems. This creates a dilemma for asset 

owners between protecting infrastructure and preserving native flora and fauna. 
• Conversion of native forests to plantation forests, driven by carbon markets, poses a risk to native biodiversity. 
• New chemicals will be introduced into the environment due to climate change, such as pesticides to combat new pathogens. There is 

limited knowledge about their ecotoxicity, and tools are needed to help regulators prioritise research on the most critical chemicals. 
Examples include PFAS, PFOS, and polyfluorinated compounds.  

• Economic impacts: Climate impacts on terrestrial, freshwater and marine ecosystems can have cascading impacts on economic sectors 
(e.g. aquaculture) and human health (e.g. food gathering). These impacts, in turn, can have broader implications for community wellbeing. 
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7.1.2 Built environment domain 
Table 7 Overview of Built domain direct risk. 

Built domain direct risks1 
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
Transport 

  

• Dryness and drought 
• Extreme weather 
• Groundwater rise and 

salinity stress 
• Higher temperature 
• Increased coastal 

erosion  
• Increased inland 

flooding  
• Increased landslides and 

soil erosion 
• Sea-level rise and 

coastal inundation  

• Active modes of 
transport 

• Airports 
• Rail infrastructure 
• Roads 

Air transport: 
• High winds can disrupt air services, impacting 

accessibility and freight. 
• Salinity exposure in coastal areas can corrode 

airport foundations, reducing lifespan. 
• High temperatures can melt tarmac, disrupting 

operations. 
• River and coastal flooding can damage airports, 

especially coastal ones like Raglan and Thames. 
Rail transport: 

• Extreme weather can lead to treefall and debris 
which can disrupt services. 

• High temperatures can distort rail lines, leading to 
damage, disruption to services, reduced speeds 
and potential accidents.  

• Flooding can lead to disruption, especially in low-
lying and coastal areas. 

Road transport: 
• Extreme weather can cause washouts, slips, and 

surface damage. This can cause road damage and 
closures, impacting access, especially in rural or 
isolated communities. 

• High groundwater can compromise road integrity, 
requiring maintenance. 

• High temperatures and drought can lead to 
melting, cracking and subsidence of roads, 
especially in areas of peat.  

• Flooding and landslides can lead to risk of culvert 
washouts and bridge scour, making roads 
impassable, increasing accident rates. This can 

All territorial authorities are potentially at risk from the identified transport risks.  
 
Air transport: 
• Fog in Hamilton: Affects air services. 
• Raglan Airstrip: At risk from groundwater rise 
• Thames and Hamilton Airports: At risk from sea-level rise and flooding. 
Road Transport: 
• SH25 (TCDC), SH23 (Waikato DC) and SH3 (Waitomo DC) SH2 through 

Karangahake Gorge (HDC): Vulnerable to extreme weather, flooding and 
land instability. 

• Low-Lying Areas: Raglan waterfront, Thames coast highway, and others at risk 
from sea-level rise and flooding. 

• Coromandel Peninsula (TCDC): Roads susceptible to flooding (coastal and 
inland) and land instability and impacts occurring now and expected to be 
exacerbated with climate change.  

• Roads throughout the Hauraki Districts susceptible to inland flooding from 
rainfall and the Waihou and Piako Rivers, as well as subsidence and cracking 
from increased temperature and drought.  

• Roads across the Waikato District at risk from flooding (SH2 – Mangatāwhiri 
River), (SH1 at Rangiriri from Waikato River) and rural roads surrounding 
the Waipā River, including in the Waipā, Ōtorohanga and Waitomo 
Districts 

• SH3 (Waitomo DC) vulnerable to flooding from the Awakino river, both from 
inland flooding but also influenced by sea-level rise. Additionally, SH37 
(Waitomo DC) at risk to flooding to Waitomo village (tourist attraction).  

• Port Waikato, Manu Bay Car Park (Waikato DC), East Coast Road (TCDC): At 
risk from sea-level rise and coastal erosion. 

• Marokopa, Awakino, Coromandel Peninsula: Vulnerable to flooding and 
slips. 

 
1 The Waikato Lifelines Utility Group has undertaken a Waikato Infrastructure Resilience Project; an assessment of Waikato’s critical infrastructure and its vulnerability to hazards. This project has been utilised by SMEs to understand 

the risks climate change poses on Waikato’s critical infrastructure to inform this project. However, due to sensitivity and security reason of lifeline assets, this an internal piece of work and cannot be made public, particularly 
around locations of assets at risk.  
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Built domain direct risks1 
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
impact freight movements across the region 
resulting in supply chain issues and secondary 
impacts on the economy and human domain. This 
is exacerbated by capacity issues in existing culvert 
infrastructure.  

• Sea-level rise and coastal inundation can damage 
coastal roads, cutting off communities. 

• Drought related peat shrinkage can cause 
subsidence, affecting roads and rail. Additionally, 
peat fires near roads can lead to thick smoke 
disrupting transport.  

• SH1 near Tūrangi suspectable from flooding from the Tauranga-Taupō an 
Tongariro rivers 

 
Various locations across the Waikato region are mapped in the Waikato Lifelines 
Resilience Study for resilience against natural hazards. 
 

Energy and 
telecommunications 

 

• Dryness and drought 
• Extreme weather 
• Higher temperature 
• Increased fire weather 
• Increased coastal 

erosion  
• Increased inland 

flooding  
• Increased landslides and 

soil erosion 
• Sea-level rise and 

coastal inundation 

• Data infrastructure 
• Energy 
• Telecommunication 

Hydropower schemes: 
• Drought can lead to reduced inflow into hydro schemes 

affecting water availability and energy generation. 
• Drought can lead to low water levels in Lake Taupō and 

Waikato River, impacting on energy utilities and the 
national grid. 

• Increased rainfall will result in increased inflows into 
the hydro schemes and higher flows throughout the 
hydro system. This will increase the reliance on the 
Waikato River High Flow Management Plan to manage 
river/lakes levels within consenting conditions and 
reduce downstream flooding.  

Electricity networks: 
• Extreme weather (high winds, snow and storms) can 

damage above-ground infrastructure, causing 
widespread outages, especially in isolated communities. 

• High temperatures can increase conductor sag, fire risk, 
and reduce load ratings. Also, there is potential for 
increased load to power air conditioning and irrigation.  

• Wildfires can damage assets and increase fire risk from 
arcing/sagging lines.  

• Flooding can damage infrastructure, decrease ground 
stability, and expose assets. 

• Landslides can cause damage to infrastructure across 
the region, particularly those network elements on 
steeper terrain. 

All territorial authorities are potentially at risk from the identified energy and 
telecommunication risks.  
 
Hydropower: 
• Waikato Hydro System: Lake Taupō, Waikato River (from Taupō to 

Karāpiro) and Huntly Power Station. 
• Risk of reduced inflow affecting water availability and energy generation and 

low water levels across the hydro scheme impact energy utilities and the 
national grid. 

• Risk of hydro scheme becoming overwhelmed due to increased rainfall 
resulting in the Waikato High Flow Management Plan being initiated more 
frequently and increased CDEM response.  

 
Coastal inundation: Port Waikato, Wharekawa Coastline, Thames, SH25 (TCDC), 
Raglan, Awakino, Marakopa, Kāwhia 
 
Wind farms near Raglan 
 
Ngarunui beach (Waikato DC) at risk from coastal erosion exposing 
telecommunication international cable. 
 
Risk to energy infrastructure in Te Awamutu from flooding.  
 
Rangitāiki Plains experienced a large snowstorm in 2016 impacting infrastructure, 
isolating the community. 
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Built domain direct risks1 
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
• Coastal inundation can damage infrastructure, leading 

to outages. 
Telecommunications: 
• Severe weather (high winds and storms) can damage 

infrastructure, requiring repair leading to loss of power 
source for communities.  

• Fire weather can cause direct damage. 
• Flooding and coastal inundation can cause direct 

damage. 
Three-waters & flood 
protection 
infrastructure 

 
 

• Changes in variability 
and seasonality of 
rainfall  

• Dryness and drought 
• Extreme weather 
• Groundwater rise and 

salinity stress 
• Higher temperature 
• Increased coastal 

erosion  
• Increased fire weather 
• Increased inland 

flooding  
• Sea-level rise and 

coastal inundation 

• Coastal defences and 
coastal flood 
protection 

• Flood 
defences/stopbanks 

• Stormwater 
infrastructure 

• Waste water 
infrastructure 

• Water availability 
(groundwater and 
surface water) 

• Water quality 
• Water supply 

infrastructure 
•  

Coastal and flood protection: 
• Coastal erosion and landslides can damage flood 

protection infrastructure, including dunes and buffering 
systems, increasing storm impact. Reduced 
effectiveness of coastal protection structures due to 
sea-level rise. 

• Variability in rainfall can affect performance of flood 
protection and stopbank infrastructure through 
alternating dry and wet periods, compromising integrity 
during floods. Increased flood risk will require redesign 
and reconstruction, leading to higher costs. 

Water supply and treatment: 
• Flooding and heavy rainfall can damage in-stream 

infrastructure, storage dams, and water supply systems. 
Landslides can contaminate water supplies and increase 
sediment, putting additional demand on water 
treatment.  

Stormwater and wastewater networks: 
• Extreme rainfall and flooding can damage / overwhelm 

stormwater networks. This can lead to property 
flooding, causing damage, and increased insurance 
costs. Groundwater rise can also reduce capacity within 
‘leaky’ stormwater and wastewater systems and 
increases maintenance costs. 

• Extreme rainfall and flooding can impact / damage 
wastewater networks. Flooding and high groundwater 
can increase inflow and infiltration, leading to overflows 
and reduced treatment effectiveness. In coastal areas, 
salinity can lead to damage to networks and treatment 
effectiveness. 

All territorial authorities are potentially at risk from the identified water 
infrastructure risks.  
 

• Hauraki/Firth of Thames Coastline: Coastal erosion inundation and 
flooding risks for flood protection and coastal defences, managed by 
WRC and HDC 

• Thames, Coromandel, Raglan: Stormwater issues due to low lying 
environment and coastal inundation, as well as groundwater rise.  

• Urban centres across the whole region with three waters infrastructure 
is at risk from multiple hazards 

• Wastewater treatment plants identified at risk from multiple hazards 
include, Matamata, Morrinsville, Te Aroha, Hauraki, Hamilton City 

• Stormwater flooding risks identified across multiple main centres in the 
region from rainfall and rivers including Morrinsville, Matamata, Te 
Aroha 

• Kaiaua and Whakatiwai (HDC) has significant stormwater risks to both 
sea-level rise and inland fooding  

• Paeroa has a high stormwater risk, especially during high river levels 
and inland flooding events.   



 

Doc 30901441 Page 36 

Built domain direct risks1 
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
• Coastal inundation and rising groundwater can 

impact/damage septic tanks, causing contamination of 
surrounding water and land, impacting the environment 
and communities. 
 

General infrastructure: 
• Higher temperatures can affect the performance of 

biological wastewater treatment systems.   
• Drought can lead to dry ground conditions which could 

damage/crack buried infrastructure.  
 

Public Infrastructure and 
services 

 

• Increased inland 
flooding  

• Sea-level rise and 
coastal inundation  

• Increased coastal 
erosion 

• Higher temperature 
• Extreme weather 
 

• Buildings 
• Community facilities 
• Landfills 
• Parks and reserves 
• Wharf and marinas 
 

Public buildings and facilities: 
• Flooding can impact schools, hospitals (e.g. 

Thames Hospital), social buildings, prisons and 
council buildings in low-lying areas, leading to 
significant financial implications for councils and 
government. 

Parks and reserves: 
• Flooding, coastal inundation and coastal erosion 

can impact parks and reserves, especially DOC 
reserves used for tourism and recreation. 

Wharfs and marinas: 
• Coastal erosion and sea-level rise can lead to 

infrastructure damage / disruption, reduced 
maritime safety and increased operational costs. 

Community facilities: 
• Coastal inundation can impact schools, 

community buildings, public toilets, and other 
facilities in coastal areas. 

• Higher temperatures can potentially damage 
community facilities, and cause cracking of paving 
and degrading of playground materials. 

• Flooding and extreme weather can cause loss or 
damage to cultural and heritage buildings such as 
marae and historic buildings.  

Landfills and hazardous sites: 
• High temperatures can cause increased odour and 

fire risk near landfills 

All territorial authorities are potentially at risk from the identified public 
infrastructure and services risks.  
 
Risk to parks and reserves and community facilities due to coastal erosion identified 
at Sunset Beach (Port Waikato), particularly the surf lifesaving club, ramp and 
carpark, as well as Ngarunui Beach (Waikato DC) where the surf lifesaving club as 
well as Whiritoa Surf Club.  
 
Risk to parks and reserves due to increase inland flooding across the whole region 
as generally these are designed as green spaces to accommodate flooding.  
 
Risk to cultural heritage sites due to extreme weather identified Waharoa Park 
(HDC) Wet Pond.  
 
Thames Hospital: At risk due to its coastal location. 
Marine Precinct at Kopu Thames: Vulnerable to coastal hazards. 
 
Waikeria (Waipā DC) and Tongariro Prisons are both susceptible to isolation due to 
flooding.  
 
Karangahake Gorge walkways at risk form land instability and increased river 
flooding.  
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Built domain direct risks1 
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
• Fire weather increasing risk of landfill fires 
• Flooding and coastal inundation / erosion can 

cause leachate and waste exposure at landfills, 
contaminating waterways and affecting water 
quality, coastal ecosystems and aquatic ecology. 
Similarly flooding can mobilise contaminants at 
contaminated sites.  

 
 
Green infrastructure and plant stress: 

• Increased variability in climate can stress plants, 
compromising green infrastructure like flood 
defences, wetlands, and stormwater treatments. 

• Higher temperatures, changing rainfall patterns, 
and drought can reduce plant cover and affect the 
performance of these systems. 

 
 

Private property  

 
 

• Extreme weather 
• Groundwater rise and 

salinity stress 
• Increased coastal 

erosion  
• Increased fire weather 
• Increased inland 

flooding  
• Increased landslides and 

soil erosion 
• Sea-level rise and 

coastal inundation 
• Higher temperatures 

• Buildings • High winds and storms can cause damage to 
buildings and infrastructure.  

• High groundwater and salinity stress can damage 
building foundations, increase dampness, and 
cause health impacts. Increased risk of liquefaction 
during earthquakes. 

• Coastal erosion can cause loss of dunes and cliffs, 
exposing coastal properties to damage or loss, 
potentially making some coastal properties 
uninhabitable. 

• Increased temperatures can lead to higher 
likelihood of wildfires damaging properties.  

• Flooding can impact commercial and residential 
buildings in low-lying areas, causing significant 
potential for damage and financial implications.  

• Landslides can impact buildings near escarpments 
or riverbanks. 

• Sea-level rise and coastal inundation can impact 
residential properties, leading to potential 

All territorial authorities are potentially at risk from the identified private 
infrastructure and services risks.  
 
Coastal hazards: Various coastal parts of the Waikato region, including: 

• Mōkau, Whitianga, Kaiaua, Port Waikato, Raglan (Ngarunui Beach), 
and Sunset Beach in Port Waikato all exposed to coastal erosion where 
buildings are at risk.  

• Specific risks include coastal erosion, flooding, and potential sinking of 
areas like Raglan and Kāwhia. 

• Marine Precinct at Kopu: Buildings vulnerable to coastal hazards. 
• Moanataiari (Thames north): Low-lying residential area protected by a 

sea wall, which was overtopped during the January 2018 storm. 
 
Inland flooding: Huntly, Kopu, Morrinsville, Te Aroha, Te Kowhai, Paeroa, Mercer, 
Ngātea, Te Kūiti, Pio Pio, Ōtorohanga, Te Awamutu, Reporoa, Tūrangi and the 
shores of Lake Taupō are all communities where buildings are exposed to inland 
river flooding. Additionally, there are smaller communities across the whole region 
that are exposed.  
 
Additionally, private buildings are also at risk from urban stormwater flooding across 
all major town centres.  
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Built domain direct risks1 
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
relocation or retreat and increased pressure on 
inland areas. 

• Heatwaves can lead to soil shrinkage, subsidence, 
concrete deterioration, and internal overheating of 
buildings. 

 
Other: 

• Existing early warning systems may not be 
sufficient.  
 

 

 
Landslides: Coromandel Peninsula communities particularly along the western side 
of the Coromandel, as well as Port Waikato, Raglan and Kāwhia communities along 
the southern shores of Lake Taupō (Waihi landslide) and Waharau (HDC) 
communities are at risk of landslides impacting buildings. Additionally, villages in the 
Karangahake Gorge, such as Mackaytown (HDC) are vulnerable to isolation from 
land instability.  
 
 

 
 
 
Table 8 Overview of Built domain indirect risks. 

Built domain indirect risks 

Increased generation of waste and contamination: 
o Extreme weather events can damage trees, bridges, buildings, and facilities, leading to significant recovery effort and costs. Also, can 

create large volumes of disaster waste, posing public health risks and significant clean-up costs. 
Road damage and disruption: 

o Increased climate variability can lead to loss, damage and disruption of roads, leading to higher operation and maintenance costs over time.  
o Acute climate events can lead put pressure on emergency management services. Communities can become isolated and there could be 

increased inability of emergency services to access these areas due to safety concerns  
Water availability and quality: 

o Over-irrigation during higher temperatures and drought can further reduce groundwater and surface water availability and quality. 
o Water quality can be impacted through the combination of reduced flows, higher temperatures, increased sedimentation, nutrient leaching, 

and agricultural runoff. 
Other:  

• Stopbanks may block ability for ecosystems to move inland due in response to sea-level rise. 
• Managing outdated building standards and codes of practice will be ongoing. Also, land use policy can allow development in areas that may be 

exposed to climate risk.  
• Damaged infrastructure may make it harder to access and manage storm-affected areas, impacting other activities like pest control. 
• Increased acute climate events can lead to increased insurance premiums or insurance retreat.  
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7.1.3 Economic domain  
Table 9 Overview of economic domain direct risks. 

Economic domain direct risks 
Sub-risk focus area Key climate hazards Risk overview  Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
Agriculture/livestock 

 

• Changes in variability and 
seasonality of rainfall 

• Dryness and drought 
• Extreme weather  
• Groundwater rise and salinity 

stress 
• Higher temperature  
• Increased coastal erosion  
• Increased fire weather 
• Increased inland flooding  
• Increased landslide and soil 

erosion 
• Sea-level rise and coastal 

inundation  

• Changing rainfall patterns can alter pasture growth and livestock 
productivity. Excessive rain can increase water tables, making land too 
wet for dairy farming. 

• Drought conditions can lead to increased fertiliser use to boost 
production after droughts or recover from flooding. 

• Drought reduces water availability for feed, stock water, and irrigation, 
impacting agricultural productivity. 

• Drought and warmer temperatures can lead to increased pests and 
diseases, reducing productive land and impacting biodiversity. Can also 
impact pastures and animal health. 

• Extreme rain and flooding can cause prolonged ponding, pasture 
damage, and nutrient loss. Sedimentation in waterways can impact 
agricultural activities and increase water treatment costs. Additionally, 
increased flooding can lead to excess water within irrigation storage 
ponds, which could result in dam failure, bank failure, overtopping and 
consequential flooding downstream and negative environmental impacts. 

• Extreme rainfall can lead to high water turbidity. This can affect milk 
processing during peak seasons, leading to potential disposal of milk. 

• High temperatures can cause heat stress in livestock, requiring more 
trees or shelters on farms. 

• Rising groundwater can compromise dairy farm effluent systems and 
affect pasture species due to changes in salinity levels. Shallow bores 
used for stock water may become unusable, and pumps used during 
floods may become insufficient. 

• Wildfires can destroy crops and landscapes, affecting local communities 
and economies. 

• Coastal inundation can cause loss of pasture, reduced productivity, and 
nutrient leaching. Saline intrusion from rising sea levels can affect 
agricultural land. 

• Coastal erosion can lead to loss of productive land and increased risk to 
livestock near erosion hotspots. 

• Erosion and landslips caused by extreme rainfall, can lead to nutrient loss 
and reduced soil fertility. 
 

All territorial authorities are potentially at risk from the identified 
agriculture/livestock risks.  
 
Due to agriculture and livestock being a primary industry across the whole of 
the Waikato region, the risk is widespread, and impacts will be driven by the 
presence of the hazard or climate driver. However, a few specific locations 
identified in this assessment include:  
 
Hauraki Plains and Waikato District: Risk of drought and water availability, 
groundwater rise and salinity stress, heat stress, coastal inundation and inland 
river flooding. 
 
Waipā: increased risk from fire weather alongside drought and dryness, heat 
stress, inland river flooding. 
 
Reporoa (RLDC): risk to inland river flooding. 
 
Western Waikato (Marokopa): Risk of increased landslide and soil erosion. 
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Economic domain direct risks 
Sub-risk focus area Key climate hazards Risk overview  Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
Aquaculture and fisheries 

 

• Extreme weather 
• Increased Inland flooding  
• Increased landslides and soil 

erosion  
• Marine heatwaves and ocean 

chemistry changes 
• Sea-level rise and coastal 

inundation  

• Extreme weather can lead to runoff from built environments impacting 
water quality in harbours, affecting fish quality and yield. This is 
exacerbated by increased nitrogen and phosphorus leaching  - impacting 
freshwater species and algal growth. 

• Increased extreme rainfall can cause Upstream catchment erosion 
impacting seafood, particularly shellfish. 

• Higher ocean temperatures and increased CO2 levels can reduce 
dissolved oxygen, and increased risk of algal blooms and deoxygenation of 
shallow coastal waters - impacting aquaculture viability. 

• Acidification of oceans reduces the ability of shellfish to secrete shells 
• The above could lead to potential collapse of food webs and coastal 

productivity, affecting fisheries and aquaculture, as well as loss of species 
that are tribal delicacies (kīnaki).  

 
• Coastal inundation and sea level rise can damage marine businesses and 

infrastructure in coastal areas. 
• Inland flooding transports silt and nutrients to coastal environments, 

impacting ecosystems and aquaculture 
 

All territorial authorities with a coastline are potentially at risk from these 
identified aquaculture and fisheries risks.  
 
Firth of Thames: Aquaculture risks from all key hazard identified, particularly the 
mussel farms in the firth. In term this also stretches up into the Hauraki Gulf, 
impacting the whole of the Coromandel and Hauraki Coastline.  
 
West Coast environments identified as being at risk from marine heatwaves and 
ocean chemistry changes.  
 
Estuaries systems across the whole region are also vulnerable to the impacts 
from marine heatwaves and ocean chemistry changes as well as increased 
sediment load from inland flooding and land instability and is erosion.  

Forestry  

 

• Changes in variability and 
seasonality of rainfall  

• Dryness and drought  
• Extreme weather 
• Groundwater rise and salinity 

stress  
• Higher temperature 
• Increase coastal erosion  
• Increased fire weather  
• Increased inland flooding  
• Increased landslides and soil 

erosion  

• Reduced rainfall and drought can affect growth of radiata pine, 
increase tree stress and susceptibility to vector-borne diseases, lead to 
productivity loss and economic impact and raise fire risk. 

• Extreme weather and wind can damage infrastructure and crops, 
create forestry slash, impacting downstream environments, increase 
rainfall-induced landslips and sediment inundation. 

• Saline intrusion can cause salinity stress and higher groundwater tables. 
This can cause root disease and asphyxiation.  

• Higher temperatures can shorten planting windows 
• Wildfire risk is projected to increase which can damage crops and limit 

forest access. This has potential for financial impact on council-owned 
forestry and nearby rural areas. 

• Flooding can damage infrastructure and forestry operations and is 
exacerbated by landslides and forestry slash buildup.  

 
These factors collectively pose significant challenges to the Waikato’s forestry 
sector, affecting productivity, economic stability and environmental health.  

All Territorial authorities are potentially at risk from these identified Forestry 
risks.  
 
Key forestry locations identified across the region that are at risk include:  

• Kaingaroa Forest and Taupō Forests 
• Forestry in the Coromandel 
• Waitetuna Valley / Otonga Valley forests in the Waikato District  
• Forests along the West Coast of the region 
• South Waikato also has a large forestry industry. 
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Economic domain direct risks 
Sub-risk focus area Key climate hazards Risk overview  Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
Horticulture/productivity of 
the land  

 

• Changes in variability and 
seasonality of rainfall  

• Decreased frost 
• Dryness and drought  
• Extreme weather 
• Groundwater rise and salinity 

stress  
• Higher temperature 
• Increase coastal erosion  
• Increased fire weather 
• Increased hail frequency  
• Increased inland flooding  
• Increased landslides and soil 

erosion 

• Changing rainfall patterns can alter growing times and conditions, 
making land productivity unpredictable. Also, can decrease pasture and 
plant growth, reducing soil carbon sequestration. 

• Reduced frost days can Impact fruit budding and native species 
germination, affecting yields and ecosystem functions. 

• Drought and higher temperatures can increase pest species due to 
insufficient frost to control their numbers. This expands home range and 
growing season for pests like alligator weed. 

• Drought can damage or kill trees and vines, especially shallow-rooted 
crops, cause soil erosion and loss of biodiversity, limit water availability, 
affecting production and leading to economic impacts. 

• Higher temperatures present specific issues for maize including reduced 
yield and pollination problems. 

• Extreme weather can damage crops like kiwifruit, avocado and grain, 
requiring improved wind breaks and shelter belts. Also, can cause 
nutrient loss from soils and affects pollination. 

• High groundwater and saline intrusion can reduce fertility of agricultural 
fields, particularly affecting kiwifruit and avocado farms. Higher 
groundwater tables risk root disease and asphyxiation. 

• Higher temperatures can push fruit crops out of optimal temperature 
bands, advancing flowering and increasing vulnerability to spring frosts. 
Also, can spread pests and diseases, reducing production. Higher 
temperatures increase demand for irrigation and competition for water 
resources and can affect pasture longevity, milk production, and animal 
welfare. 

• Coastal erosion can cause loss of coastal or peri-coastal orchards and 
productive land. 

• Wildfire can damage fruit crops and infrastructure, leading to economic 
losses. 

• Hail events can cause crop loss and damage to produce. 
• Flooding can inundate land, reducing productivity and yield. Also, can 

cause nutrient leaching and waterlogging of ground. 
• Landslides and erosion can result in loss of fertile soils, reducing 

horticultural productivity and economic impact, especially on steep land. 
 

These factors highlight the significant challenges posed by climate change to 
New Zealand's agriculture and horticulture sectors, impacting productivity, 
economic stability, and environmental health.  

All territorial authorities are potentially at risk from these identified 
horticultural/productivity land risks.  
 
The Waikato District has a very highly productive soils surrounding Pukekohe, 
which is a national key fresh produce growing location. North Waikato is highly 
vulnerable to drought and dryness. Additionally, the Waikato District is at risk 
from inland flooding and groundwater rise.  
 
Hauraki, Matamata-Piako and Waipā Districts are all highly productive land for 
dairying and at risk from dryness and drought, as well as inland river flooding.  
 
The Hauraki District is also prone to coastal inundation and groundwater rise 
that will highly impact the productivity of the soils.  
 
Home gardens across the region, can experience impacts from several climate 
drivers identified.  
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Economic domain direct risks 
Sub-risk focus area Key climate hazards Risk overview  Geographic examples 

The geographic examples are limited to specific locations that were identified 
during the project, such as in survey responses and workshops, so should not be 

considered a conclusive list of “all risk” locations across the region. 
 

Tourism  

 

• Changes in variability and 
seasonality of rainfall  

• Dryness and drought  
• Groundwater rise and salinity 

stress  
• Increase coastal erosion  
• Increased fire weather 
• Increased inland flooding  
• Marine heatwaves and ocean 

chemistry changes 
• Sea-level rise and coastal 

inundation  

• Drought and lack of water availability can impact businesses like 
rafting and adventure tourism. Tourism businesses may become inoperable due 

to damage, safety concerns, and decline in natural beauty. 
• Drought, fire, groundwater rise,and salinity can degrade natural 

landscapes, affecting tourism. 
• Fires can destroy landscape features significant to tourism, leading to 

business failure, reduced income, and economic impacts. Loss of amenity 
values reduces tourist numbers over prolonged periods. 

• Marine changes and changing coastal environments and currents can affect 
recreational fishing operators. 

 

All territorial authorities are potentially at risk from these identified tourism 
risks.  
 
Tourism risks in the following locations have been identified:  

• Coromandel – Cathedral Cove, Mercury and Alderman 
Islands – particularly around water-based activities 

• Hamilton Gardens 
• Lake Taupō and water-based activities 
• First of Thames and Miranda RAMSAR site 
• Coastal campsites across the region 
• Raglan and Waihi – surf locations  
• Tongariro National Park – reduction in snow activities 
 
 

 
Table 10 Overview of Economic domain indirect risks. 

Economic domain indirect risks 

Insurance and economic barriers: 
• Climate change may increase insurance premiums or lead to loss of insurance, especially in exposed areas like coasts and floodplains. Insurance is already costly for cultural sites like marae, which are crucial as 

evacuation centres during disasters. 
Supply chains and cost of living: 

• Climate risks can disrupt supply chains, increase insurance costs, and necessitate repairs and adaptation measures, raising the cost of living. 
• Extreme weather can increase transportation costs, power usage for cooling, and housing costs due to new regulations. 
• Water supply issues may increase need for alternative water sources, particularly in rural areas. 

Job losses and economic activity: 
• Electricity outages can disrupt businesses and communities. 
• Climate change can reduce productivity in agriculture, horticulture, fisheries, aquaculture and tourism, leading to job losses and economic decline. Ultimately this could lead to migration from coastal areas. 
• Extreme weather can damage farm assets and livestock, impacting the agricultural sector. 
• Contaminated reservoirs may increase need for alternative water supplies. 
• Industry growth may be limited by water supply constraints. 

 
Agricultural and environmental impacts: 

• Warmer, wetter conditions can increase pests, weeds, and diseases in crops, leading to economic losses and reliance on pesticides. 
• Soil carbon sequestration: Decreased pasture and plant growth reduce the soil's ability to sequester carbon. 
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Economic domain indirect risks 

  

 
 
 

7.1.4 Human domain  
Table 11 Overview of human domain direct risks. 

Human domain direct risks  
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were 
identified during the project, such as in survey responses and 

workshops, so should not be considered a conclusive list of “all risk” 
locations across the region. 

Iwi/te ao Māori 

 

• Dryness and drought 
• Extreme weather  
• Groundwater rise and 

salinity stress 
• Increase coastal erosion  
• Increased fire weather 
• Increased inland flooding  
• Increased landslide and 

soil erosion  
• Sea-level rise and coastal 

inundation  
 

• Cultural heritage 
sites 

• Māori Land 
• Wāhi tapu sites 
• Buildings 

Flooding risks: 
• Flooding can impact Marae buildings, especially in low-

lying areas, near lakes, and rivers. 
• Flooding can impact access to isolated communities as well 

as emergency services disruption.  
 

Sea-level rise and coastal inundation: 
• Damages property and infrastructure, affecting marae. 
• Loss of access and use of marae as cultural centres. 
• Loss of traditional connections, practices, and ability to 

hold events like tangihanga. 
• Financial strain on emergency responses and adaptation 

efforts. 
• Adverse impacts on community well-being and traditional 

hospitality (manaakitanga). 
Coastal erosion: 
• Increased risk to marae, with similar implications as coastal 

inundation. 
Extreme rainfall: 
• High river flows can erode banks, causing land loss and 

risks to marae and culturally significant sites. 
• Similar implications as coastal inundation. 
Rising groundwater: 
• Potential impact on low-lying urupā and cemetery sites. 

All territorial authorities are potentially at risk from these identified 
iwi/te ao Māori risks.  
 
 
Cultural sites and marae identified in this study include:  

• Marae from Orakei Korako to Port Waikato. 
• Marae on the bank of the upper Waikato River. 
• Wharekawa marae (North of Whakatīwai). 
• Waitomo and Waikato Districts (Tōtara urupā). 
• Kāwhia (landing site of Tainui canoe), Kāwhia urupā. 
• Wharekawa Coast (Whakatiwai). 
• Tattooed Rock in Manu Bay. 
• All urupā and mahinga kai areas within projected sea 

inundation areas. 
• Marokopa, Mōkau, Maketu. 
• Kāwhia harbour access from Maketu Marae boat ramp. 
• Port Waikato (several Marae have moved uphill or inland). 
• Coromandel Peninsula, especially remote communities. 
• Waharoa Park Wet Pond. 
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Human domain direct risks  
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were 
identified during the project, such as in survey responses and 

workshops, so should not be considered a conclusive list of “all risk” 
locations across the region. 

• Risk to cultural heritage sites due to increased coastal 
erosion, fire weather, flooding, landslides, and soil erosion. 

Drought: 
• Significant impact on awa (rivers) tied to cultural heritage. 
• Deterioration of water quality affects cultural well-being. 
• Impact on traditional kai growing and gathering locations. 
Increased landslides and soil erosion: 
• Impacts Māori land used for farming and food production. 
• Long-term negative effects on iwi culture and land 

usability. 
• High rates of erosion on hilly-to-mountainous Māori land, 

exacerbated by extreme rainfall events. 
Treaty obligations: 
• Risk of breach by the Crown for failing to protect Māori 

from climate change impacts. 
• Implications for co-governance and the Takutai Moana Act. 
 

Social and 
Community well-
being  

 
 

• Higher temperatures 
• Increased fire weather 
• Increased inland flooding  
• Extreme weather 
• Changes in variability and 

seasonality of rainfall  

• Community health   Higher temperatures: 
• Impact health, especially for vulnerable groups 

(kaumatua, elderly, babies). 
• Increase heat-related illnesses (dehydration, heat stroke, 

sunburn, respiratory conditions). 
• Lead to more accidents from water activities and 

increased violence. 
• Extend pollen production, affecting allergy sufferers. 
• Cause food and waste purification, impacting community 

health. 
• Overload HVAC systems in hospitals, creating 

unacceptable conditions. 
• Make outdoor activities less comfortable or dangerous, 

affecting health and well-being. 
• Potentially cause population relocation due to discomfort 

and heat. 
• Reduce economic activity due to health impacts. 

All territorial authorities are potentially at risk from these identified 
social and community well-being risks.  
 
Thames Hospital – risk of increased temperature and being cut off due 
to increased inland flooding and coastal inundation. Is also at risk of 
land instability issues due to proximity to steep terrain.  
 
Waikato Hospital (Hamilton) – risk of increased temperature 
All urban areas across the region – at risk from temperature rise, in 
particular Hamilton City  
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Human domain direct risks  
Risk focus area Key climate hazards Elements Risk overview Geographic examples 

The geographic examples are limited to specific locations that were 
identified during the project, such as in survey responses and 

workshops, so should not be considered a conclusive list of “all risk” 
locations across the region. 

• Affect physical health during traditional ceremonies (e.g., 
tangihanga). 

Fire Weather: 
• Direct risk to life, including injury, death, and respiratory 

conditions from ash. 
• Long-term health impacts from poor air quality. 
• Severe issues for isolated communities relying on single 

roads (e.g., Coromandel). 
Increased rainfall and flooding: 
• Increase drowning, injury, waterborne diseases, and 

community health decline from contaminants. 
• Cause property loss, livelihood loss, homelessness, stress, 

and reduced access to care. 
• Most common hazard in NZ with significant health 

impacts. 
Extreme events: 
• Reduce access to healthcare and emergency services. 
• Risk to critical facilities (e.g., Thames Hospital, Waikato 

Hospital). 
• Thunderstorm asthma events causing severe asthma-like 

symptoms. 
• Short and long-term mental health consequences 

(anxiety over future events). 
Seasonal rain patterns: 
• Impact seasonal pollen release from pest plants, affecting 

human health. 
 

 
 
Table 12 Overview of Human domain indirect risks. 

Risk focus area Direct risks (refer 
previous domain 

summaries) 

Indirect risks Geographic examples 
The geographic examples are limited to specific locations that were identified 

during the project, such as in survey responses and workshops, so should not be 
considered a conclusive list of “all risk” locations across the region. 

Iwi/te ao Māori • Risks to Māori land, 
marae, access, cultural 

Treaty obligations: All territorial authorities are potentially at risk from these identified iwi/te ao 
Māori risks.  
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Risk focus area Direct risks (refer 
previous domain 

summaries) 

Indirect risks Geographic examples 
The geographic examples are limited to specific locations that were identified 

during the project, such as in survey responses and workshops, so should not be 
considered a conclusive list of “all risk” locations across the region. 

 

sites (eg urupa), due to 
acute climate hazards 
such as flooding and 
extreme weather, and 
chronic climate hazards 
such as ongoing sea 
level risk and 
groundwater rise. 

• Risk to terrestrial, 
marine and freshwater 
ecosystems due to 
acute and chronic 
climate hazards. These 
in turn affect the ability 
to gather mahinga kai. 

• Risks to primary sector 
activities on land and in 
the marine environment 
ecosystems due to 
acute and chronic 
climate hazards. 

• Risk of breach by the Crown for failing to protect Māori from climate change 
impacts. 

• Implications for co-governance and the Takutai Moana Act. 
 
Cultural identity and taonga: 
• Loss of traditional connections, practices, and ability to hold events like 

tangihanga. Climate change threatens the connection of tangata whenua to 
taonga, which supports Māori livelihood and identity.  

• Loss of water sovereignty due to impacts on water availability and quality. 
Kotahitanga (unity and community): 
• Climate change can disrupt community cohesion, affecting kotahitanga. 
• Loss of taonga species central to Māori identity can lead to loss of knowledge 

and tikanga, impacting future generations. 
• Fragmentation and isolation within iwi may occur if cultural sites become 

inaccessible. 
Manaakitanga (hospitality): 
• Increased climate stressors may hinder the ability of Māori to express 

manaakitanga to visitors at marae. 
Physical and mental health: 
• Climate change is likely to significantly impact Māori physical and mental 

health. 
Traditional knowledge and practices: 
• Traditional signs (tohu) used for environmental forecasting are becoming less 

reliable. 
• Loss of taonga species can lead to loss of knowledge and tikanga. 
• Coastal inundation and sea-level rise may force iwi to relocate, resulting in 

loss of stories and learnings. 
• Impacts on traditional mahinga kai, transmission of mātauranga, access to 

marae, and water sovereignty issues. 
• Climate anxiety and challenges in continuing traditional practices. 

Mahinga kai and kaimoana: 
• Reduced availability of traditional food sources due to species migration and 

algal blooms. 
• Decline in coastal species populations and increased closure of shellfish 

harvesting. 
• Ecosystem impacts affecting recreational and cultural activities. 

 

 
Cultural sites and marae identified in this study include:  

• Marae from Orakei Korako to Port Waikato. 
• Marae on the bank of the upper Waikato River. 
• Wharekawa marae (North of Whakatīwai). 
• Waitomo and Waikato Districts (Tōtara urupā). 
• Kāwhia (landing site of Tainui canoe), Kāwhia urupā. 
• Wharekawa Coast (Whakatiwai). 
• Tattooed Rock in Manu Bay. 
• All urupā and mahinga kai areas within projected sea inundation 

areas. 
• Marokopa, Mōkau, Maketu. 
• Kāwhia harbour access from Maketu Marae boat ramp. 
• Port Waikato (several Marae have moved uphill or inland). 
• Coromandel Peninsula, especially remote communities. 
• Waharoa Park Wet Pond. 
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Risk focus area Direct risks (refer 
previous domain 

summaries) 

Indirect risks Geographic examples 
The geographic examples are limited to specific locations that were identified 

during the project, such as in survey responses and workshops, so should not be 
considered a conclusive list of “all risk” locations across the region. 

Social and 
Community well-
being  

 
 

Higher temperatures: 
• Higher temperatures 

can impact health, 
especially for 
vulnerable groups 
(kaumatua, elderly, 
babies); lead to 
increased heat-related 
illnesses (dehydration, 
heat stroke, sunburn, 
respiratory conditions); 
lead to more accidents 
from water activities 
and increased anti-
social behaviour. 

• Climate changes could 
extend pollen 
production, affecting 
allergy sufferers. 

• Fire weather could 
cause direct risk to life, 
including injury, death, 
and respiratory 
conditions from ash; 
impact long-term 
health impacts from 
poor air quality. 

• Increased rainfall and 
flooding could cause 
drowning, injury, 
waterborne diseases, 
and community health 
decline from 
contaminants, cause 
property loss, 
livelihood loss, 
homelessness, stress, 
and reduced access to 
care. 

• Climate events could 
impact critical 
infrastructure (e.g. 

Environmental and health impacts: 
• Climate change will increase temperatures, flooding, sea-level rise, and 

deteriorate water quality, leading to various health impacts (communicable 
and non-communicable) such as infections, waterborne diseases, and psycho-
social stressors. 

• Extreme weather can damage crops and contaminate water, leading to 
unhealthy food consumption and additional pressure on health services. 

Exacerbation of inequities: 
• Climate change will likely worsen existing social inequities and create new 

ones, impacting health, economic stability, and community cohesion. 
• Vulnerable groups may increasingly be forced to live in hazard-exposed areas 

further exposing them to climate impacts. 
Regional capacity and climate migration: 
• Climate migration may strain regional infrastructure, housing, healthcare, and 

social services. 
• Increased demand for resources and migration inland due to coastal hazards 

will put additional pressure on smaller inland communities and tourism 
resources. 

Social cohesion and community well-being: 
• Climate change hazards can lead to community displacement and managed 

retreat, causing economic issues, infrastructure pressure, and loss of social 
cohesion. 

• Displacement can have significant impacts on Māori connected to the land, 
exacerbating inequalities. 

• Relocation stress can adversely affect individuals, leading to fragmented 
communities and increased pressure on urban areas like Hamilton. 

Employment and livelihoods: 
• Climate change may impact employment, particularly for small businesses 

and land-based industries, affecting economic diversity and mental health. 
• Māori businesses, often land-based, will face significant risks impacting social 

and cultural success. 
Drought and water shortages: 
• Drought can lead to water shortages, dehydration, hygiene issues, infectious 

diseases and nutritional deficiencies. 
• Increased suicide rates among farmers during droughts have been observed 

globally. 
• Airborne dust can compromise air quality, and water shortages can 

undermine small communities and marae. 
Groundwater rise and health: 

All territorial authorities are potentially at risk from these identified social and 
community well-being risks.  
 
Thames Hospital – risk of increased temperature and being cut off due to 
increased inland flooding and coastal inundation. Is also at risk of land instability 
issues due to proximity to steep terrain.  
 
Waikato Hospital (Hamilton) – risk of increased temperature 
All urban areas across the region – at risk from temperature rise, in particular 
Hamilton City  
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Risk focus area Direct risks (refer 
previous domain 

summaries) 

Indirect risks Geographic examples 
The geographic examples are limited to specific locations that were identified 

during the project, such as in survey responses and workshops, so should not be 
considered a conclusive list of “all risk” locations across the region. 

roads, 3-waters, 
power), community 
infrastructure (e.g. 
parks, community 
centres) and facilities 
(e.g., Thames Hospital, 
Waikato Hospital). 

• Risks to primary sector 
activities on land and 
in the marine 
environment 
ecosystems due to 
acute and chronic 
climate hazards. 

 

• Groundwater rise from sea-level rise can cause dampness around houses, 
leading to health issues like rheumatic fever, school sores, and asthma. 

• Increased mosquito presence can lead to more vector-borne diseases. 
Coastal: 
• Coastal erosion and poor water quality from runoff will affect coastal 

amenities. 
• Public access to beaches may be reduced, and coastal parks and reserves may 

face temporary or permanent inundation. 
 
Food security risks: 
• Climate change impacts on agriculture, horticulture, fisheries, biodiversity, 

and supply chains threaten food security for humans and livestock. 
• Increased demand for commercial food supply systems, higher food costs, 

and reliance on overseas exports could lead to reduced nutrition and social 
cohesion issues like stockpiling. 

Job security risks: 
• Managing climate change effects can increase costs for farmers, impacting 

their ability to maintain livestock and feed supplies during droughts. 
• This can lead to reduced family income, long-term economic losses, and 

potentially selling farms and losing livelihoods. 
• Reduced primary produce affects processing efficiency and viability, with 

negative impacts on employment and the regional economy. 
Amenity and recreation: 
• Climate change can degrade regional amenities through flooding, coastal 

erosion, loss of indigenous ecosystems, and reduced water quality, leading to 
a loss of recreational areas and connectedness to nature. 

 
• Extreme weather events pose risks to economic activities and events, 

damage and close community facilities, impacting social well-being. 
•  Green spaces and biodiversity may be damaged or rendered unusable, 

negatively impacting community well-being. Parks and native species are 
crucial for health, well-being, and culture, especially in Hamilton. 

 
Council and government challenges: 
• Increased climate events can limit councils' ability to support communities 

and deliver services. 
• Acute climate events (emergencies) could lead to large-scale service loss and 

legal liability for councils. 
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Risk focus area Direct risks (refer 
previous domain 

summaries) 

Indirect risks Geographic examples 
The geographic examples are limited to specific locations that were identified 

during the project, such as in survey responses and workshops, so should not be 
considered a conclusive list of “all risk” locations across the region. 

• Councils may struggle to meet community needs and legislative 
responsibilities as extreme weather events become more frequent. 

 
 
 
 

7.1.5 Governance and institutional domain  
 
Table 13 Overview of governance and institutional domain indirect risks. 

Governance and institutional domain indirect risk 

The following governance and institutional risks have been sourced from Ministry for the Enviornment (2020) National Climate Change Risk Assessment and are consistent with themes raised during the course of this project: 
 
• Risk of maladaptation across all domains due to the application of practices, processes and tools that do not account for uncertainty and change over long timeframes. 
• Risk that climate change impacts across all domains will be exacerbated because current institutional arrangements are not fit for climate change adaptation. Institutional arrangements include legislative and decision-

making frameworks, coordination within and across levels of government, and funding mechanisms. 
• Risks to governments and businesses from climate change-related litigation, due to inadequate or mistimed climate change adaptation. 
• Risk of a breach of Treaty obligations from a failure to engage adequately with and protect current and future generations of Māori from the impacts of climate change. 
• Risks of delayed adaptation and maladaptation, due to knowledge gaps resulting from under-investment in climate adaptation research and capacity building 
• Risks to the ability of the emergency management system to respond to an increasing frequency and scale of compounding and cascading climate change impacts in New Zealand and the Pacific region. 
• Risk that effective climate change adaptation policy will not be implemented and sustained, due to a failure to secure sufficient parliamentary agreement. 
• Risk to the ability of democratic institutions to follow due democratic decision-making processes under pressure from an increasing frequency and scale of compounding and cascading climate change impacts. 

 
The following additional points were also noted during the project: 
 

• Climate change may lead to significant pressure on council finances, impacting local government’s ability to fund usual activities and services, as well as adaptation, response and recovery efforts. 
• While Central Government is working on a national adaptation framework, responding to climate-related challenges across all domains may require high resource allocation from various agencies which can strain pre-

existing funding schemes. 
• Funding flood risk management and maintaining levels of service for these assets, alongside funding managed retreat, can incur substantial costs.  This could affect other services, as well as result in increased maintenance 

and operational expenses.  
• Councils may face various legal challenges related to historic planning and building consent decisions, infrastructure and maintaining levels of service.  
• The increasing frequency and scale of compounding and cascading climate change impacts will put pressure on the ability of the emergency management system and emergency services to respond to vulnerable Waikato 

communities. Changing hazard profiles may necessitate changes in land use zoning to maintain safe risk mitigation from hazards. Repeated extreme weather events can alter risk profiles. 
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7.2 Cascading and interconnected climate hazards and risks  
Climate-induced hazards and their impacts do not occur in isolation. One hazard can compound with 
another, resulting in compounding and cascading risks. This interconnected nature of climate risks 
impacts all domains outlined in Section 7. The cascading effect of climate hazards can lead to multiple 
or ongoing short and long-term consequences across various domains, thereby affecting different well-
being environments.  

Furthermore, the impact on one element (or asset) at risk can have enduring consequences on another 
element within the same domain or across different domains. For example, an initial climate event can 
trigger a series of direct, indirect and cascading risks, creating a ripple effect across multiple domains. 
These cascading risks are influenced by the interdependence between different domains within our 
society, nature and the economy, propagating as cascades and causing often unforeseen or far-
reaching impacts across geographical areas and various timeframes. 

 

  
Figure 6 Example of the interconnectedness of risks from rainfall on primary industry, roading 

infrastructure, society and economy. 
 
It is the council’s understanding that this concept will be explored further in the next National Climate 
Change Risk Assessment, which is expected to be released by August 2026.  
 
 
 
 
 
 
 

Rainfall  

Direct 
risk

•Flooding results in damage to 
horticultural crops

•Roading infrastructure is 
damaged

Cascading 
impact

•Inability of farmers to grow crops 
due to to much water and damage 
to highly productive land

•Freight transport impacts due to 
road closures or detours

•Reduction in horticutural produce 
in supermarkets

Cascading 
impact

•Reduced farmer income and 
associated stress

•Price of fresh produce increases
•Cost of living increases

Rainfall and 
flooding  
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8 Case studies: Local community risk modelling for 
adaptation planning in the Waikato region  
Across the Waikato, there are several community adaptation projects underway, each at different 
steps of the Dynamic Adaptive Pathways Planning 10-step decision cycle. These community adaptation 
projects across the region provide valuable case studies into undertaking localised climate change risk 
assessment.  

 
Figure 7 MfE Guidance 10-step decision cycle, grouped around five questions (Ministry for the 

Environment, 2024, p. 14). 

8.1 Wharekawa Coast 2120 
Currently at Step 8 of the DAPP cycle (implementation plan).  
 
The Wharekawa Coast project area, which spans more than 20 kilometres from Waharau to 
Pūkorokoro/Miranda on the western side of the Firth of Thames, is steeped in the history of those who 
have gone before. The community and partner councils share the desire to leave the area in better 
shape for the generations to come. 
 
The vision for Wharekawa Coast is: 
 
“For community, mana whenua, and councils to come together to consider a range of issues and 
opportunities for the Wharekawa area, and to plan for a resilient and prosperous future for all. 

 
Ko te pae tata, whakamaua kia tīnā, ko te pae tawhiti, whaia kia tata 

 
Secure the horizons that are close to hand and pursue the most distant horizons so that they may 

become close.” 
 
One of the long-standing issues facing the Wharekawa Coast community is natural hazards 
exacerbated by climate change. Sea-level rise and changes in storm intensity due to climate change 
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are real issues for the Wharekawa Coast. The low-lying area has experienced approximately 14 floods 
and storm surges throughout the last 60 years, with the most recent being March and April 2017 and 
5 January 2018, which caused widespread infrastructure, social, economic and environmental impacts.  
 
Living along this coast presents many unknowns for those who live there, so it was decided to 
investigate the risks from stream flooding and coastal inundation and enable the community to 
evaluate their tolerance to those (risk thresholds). By knowing when these thresholds will be reached, 
factoring in sea-level rise, adaptation pathways can be developed and implementing accordingly 
(Hauraki District Council, 2024).  
 
The natural hazard risk assessment allowed the Wharekawa communities to understand what their 
current risks were and to determine if and when their threshold would be reached in the future, 
indicating the risk has become intolerable. 
 

 
Figure 8 Example of natural hazard risk information for impacts to homes and buildings, and disruption 

to residents’ impact category for Sub-Compartment 1A (Pūkorokoro Miranda coast) for 
Wharekawa Coat 2120 (Waikato Regional Council, 2021). 

 
Results from this community engagement found that in some instances thresholds had already been 
reached; in others, we worked out how far into the future they will likely be reached, taking account 
of sea-level rise projections. This work was used to help inform adaptation pathways for the different 
communities.  
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Figure 9 Community risk threshold results for Sub-compartment 2a (Kaiaua township) (Waikato 

Regional Council, 2023a). 
 
Wharekawa Coast 2120 Community Plan is available online here. 
  

https://wharekawacoast2120.hauraki-dc.govt.nz/resources/
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8.2 Shoreline Management Pathways 
Currently at Step 8 of the DAPP cycle (implementation plan).  
 
The Shoreline Management Pathways (SMP) project, led by the Thames-Coromandel District Council 
with support from the Waikato Regional Council, aimed to develop community-led coastal adaptation 
strategies to address sea-level rise. The aim was to establish a framework for the sustainable 
management of risks to people, property, the environment and taonga associated with coastal 
hazards.  
 
The project involved extensive community engagement and resulted in 138 specific adaptation 
pathways tailored to different sections of the coastline, that address more immediate short- and 
medium-term issues considering how communities may need to adapt in the longer term and was 
adopted in 2022.  
 
These pathways are intended to reduce the risk from coastal hazards to an acceptable or tolerable 
level and develop tailored, flexible solutions to ensure the long-term sustainability and resilience of 
the Coromandel’s coast communities. They build from the aspirations and concerns of TCDC’s 
communities and the principles of kaitiakitanga. 
 
These pathways include protection measures, accommodation strategies, managed retreat, 
ecosystem-based adaptation, and hybrid approaches. The project emphasised local input and 
kaitiakitanga principles, earning recognition for its innovative approach to managing coastal hazards. 
 
Thames Coromandel District Council, along with Waikato Regional Council, is currently working 
through an implementation plan for the pathways by identifying the most urgent and important ones. 
They are also embedding outcomes alongside projects including asset management, combined river 
and coastal flood modelling for priority locations and civil defence (Thames Coromandel District 
Council, 2024).  
 
Shoreline Management Pathways iReport can be online here.  

8.3 Hauraki Plains Adaptation Plan  
Currently at Steps 2 and 3 of the DAPP cycle (assess natural hazards and establish values and 
objectives).  
 
This is a new adaptation project underway in the Hauraki Plains led by Hauraki District Council with 
support from Waikato Regional Council. The plan aims to create a future where everyone feels 
confident and safe, leveraging local knowledge about the land and weather. The community is 
collaborating with iwi and has formed a community panel to guide the development of a climate 
change adaptation plan. This plan will address the impacts of climate change, such as flooding, 
droughts, and changing weather patterns, and will focus on increasing resilience and exploring 
opportunities for growth. 
 
The DAPP process will identify climate-related challenges and values and establish flexible strategies 
to adapt to changing conditions. This approach ensures that the community can respond to new signals 
and triggers, maintaining resilience and thriving in a changing climate (Hauraki Distrist Council, 2024). 
 
Within the project, like other adaptation projects in the region, detailed flood modelling will inform a 
climate change risk assessment which the community will use to understand if the risk of natural 
hazards is either intolerable now or may become considering climate change (Hauraki District Council, 
2024).   
 
To find out more about the project, view the projects website here.  
 

https://thames-coromandelcaps.ireport.royalhaskoningdhv.com/homepage-
https://storymaps.arcgis.com/stories/0877b13b1fa14342b2e8a9f14e8b1eef
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8.4 Waikato District Resilience Plan  
We are beginning work with Waikato District to develop a district-wide resilience plan, which will 
undertake adaptation planning for communities at risk to multiple hazards. The plan will start with 
coastal adaptation planning for Port Waikato and Raglan, both highly vulnerable communities to 
multiple hazards, particularly coastal erosion, coastal inundation and land instability. The project will 
then move towards inland communities and plan for impact of increased river flooding and drought 
conditions along the Waikato River. 
 
Sunset Beach at Port Waikato is a highly dynamic and high energy coastal environment that faces 
significant coastal erosion risks, which are increasingly threatening homes and infrastructure. 
Throughout 2024, multiple beachfront homes have felt the consequences of coastal erosion, with 
homes being removed, the car park being eroded and other infrastructure being impacted. This has 
had negative community consequences. Local homes are being impacted and the ability to access the 
beach for recreational purposes has been significantly reduced.  
 
During Cyclone Gabrielle (2023), the Port Waikato community experienced landslides behind Maunsell 
Road, resulting in many properties being marked as unsafe. This event highlighted the risk of land 
instability in the community. Furthermore, a landslide impacted the only road into Port Waikato, 
isolating the community for several days. This landslide hazard is due to the local geology and steep 
catchments surrounding the community, which are prone to landslides during heavy rainfall events 
(Waikato District Council, 2024). 
 

9 How can this report be used?  
The project has generated a significant body of information, providing a central reference point for 
hazards and risks to consider when planning and responding to the impacts of climate change in the 
Waikato.  
 
Individuals, organisation and sector will need to adapt and plan for climate change. It is hoped that 
this report will raise awareness of climate change hazards and risks in the Waikato and be utilised 
throughout the region by a range of parties—businesses, primary producers, communities, iwi/Māori, 
researchers, local government and public sector agencies—to aid the development of climate 
adaptation plans and the prioritisation of adaptation response and investment. 
 

9.1 Further work to increase understanding of climate hazards 
and risks 
 
This report can also be used to support: 
  

• identifying domains and sectors where further effort is needed to understand, prioritise and 
manage climate change risks, which might include the acquisition of data or the commissioning 
of research 

• initiating detailed risk assessments to provide an understanding of the relative severity of 
climate risks in different time periods under different emission scenarios. Detailed 
assessments assess risks on exposure, vulnerability, sensitivity and adaptive capacity and may 
be done across different timeframes and emission scenarios to rate and determine a risk 
rating2. They can: 

 
2 The Ministry for the Environment, (2019) Guide to Local Climate Change Risk Assessment provides a ponteial methodology for detailed 

assessments.  
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• provide an indication of when risks may occur, consequences and urgency, helping to 
prioritise investment and action 

• be focused on specific species, environments, sectors or industries, or be at district, 
community or organisational scale.  

• initiating work to spatially understand and quantify where and when a risk may occur, which 
might include: 

• exposure modelling and analysis to spatially understand if elements in a geographic 
area may be exposed to climate change hazards over different time periods under 
different emission scenarios 

• quantitative spatial risk and vulnerability assessment of the physical impacts of climate 
change hazards in a geographic area.   

• initiating work to identify and assess cascading risks, taking a systems thinking approach to 
consider “and then what happens?” While beyond the scope of this report, evaluation of risks 
should not stop at a first pass risk screen or a qualitative assessment, particularly when 
cascades are likely.  

  
Due to the evolving nature of climate science and the potential for unforeseen events, feedback loops 
and tipping points, the actual outcomes of climate change impacts may differ from those described in 
this report. Therefore, users of this report are cautioned against making decisions solely based on the 
information provided herein. Decisions related to planning and investment, adaptation and 
policymaking should consider a wide range of sources, expert opinions, ongoing research and 
quantitative analysis. 
 
As a regional council, we will continue our work to provide modelling of key hazards and risks so that 
we can future-proof our decisions and pivot from basing resource management decisions on past 
measurements of our environment to one that includes modelled projections.  
 
To view the current natural hazard information Waikato Regional Council hold across the Waikato 
region, view the Waikato Regional Hazards Portal and Coastal Inundation Tool.  
 

9.2 Prioritising risks for adaptation action 
 
Understanding of climate change risks for the Waikato region, and the supporting evidence base, will 
continue to grow over time. It may be informed through: 
  

• detailed climate change risk assessments at district, community or organisational scale and  
• research carried out by other organisations such as iwi or specific sectors 
• the acquisition of natural hazards data and element information  
• ongoing research 
• quantitative spatial risk and vulnerability assessments 
• community scale local adaptation planning projects. 

 
This understanding and evidence base help identify the “where, what and who” for which the impacts 
of climate change may be significant, allowing for the prioritisation of resources and actions. 
 
There are a range of methodologies available to support the prioritisation of resources and actions. 
The Climate Change Commission has indicated that it will use the proposed framework to assist with 
the prioritisation of risks in the second National Climate Change Risk Assessment (due by August 2026). 
It has been included in this report as one possible framework for use by other organisations also 
seeking to prioritise risks for adaptation investment and action (Climate Change Commission, 2025). 
However, it is noted that this is a proposed framework and whether it will usefully aid prioritisation at 
different scales is yet to be assessed. 
 

https://subsite.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/regional-hazards-portal/
https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/coastal-flooding-inundation/coastal-inundation-tool/
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Figure 10 Climate Change Commission methodology to support prioritisation of risks in the second 

National Climate Change Risk Assessment (Climate Change Commission, 2025).   
 
To understand risk severity, factors that need to be considered include: 

• The level or severity of the risk in different time periods under different emissions scenarios 
• how the risk may compound and cascade 
• whether the risk varies in different locations 
• whether the risk has significant impacts for Māori 
• potential lock-in risks (and at what point in time this will occur). “Lock-in” is where decisions 

made today are difficult to reverse and can increase exposure to subsequent risks long-term 
and/or will commit decision-makers to future interventions to manage exposure  

• climate and non-climate aspects that may exacerbate or reduce the risk, such as thresholds, 
tipping points, socio-economic trends, climate mitigation action 

 
To understand policy readiness, consider: 

• what actions can be taken to address the risk, the potential impact of those actions on future 
risk, and the lead-in time for those actions 

• what action is already being taken to address the risk and the impact it is having 
• whether any actions could have or lead to mal-adaptation or when risks may become locked-

in 
• whether there are any barriers delaying action to address the risk 
• shortfall in planned adaptation action – a sense of what further action is needed.  
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10 Conclusion  
The Waikato region is already facing significant climate change impacts, posing risks to its economy, 
communities, infrastructure, and environment. This report, produced through a high-level risk 
identification and screening project led by the WRC, aligns with step 1 of the Ministry for the 
Environment's climate change risk assessment and adaptation process. It provides a comprehensive 
overview of the hazards and potential risks associated with climate change across five domains: 
human, natural environment, economy, built environment, and governance. 
 
Key hazards identified include higher temperatures, drought, extreme weather, flooding, land 
instability, and coastal hazards and focuses on understanding the likely risks in the Waikato region as 
the climate changes. 
 
The project aimed to list potential climate change risks through desktop reviews, workshops, and 
stakeholder engagement. Risks were categorised by hazard, risk elements, and domains, consistent 
with the National Climate Change Risk Assessment, however, were not rated through a quantitative 
risk assessment to identify the relative severity of climate risks in different time periods under different 
emission scenarios. 
 
The presence and impact of climate hazards, both now and into the future, vary across the Waikato 
region. It is important to understand that each TA and consequently each community, will be affected 
by climate change and its associated risks differently. Therefore, each will need to plan for climate 
change in a unique way. Due to the presence and intensity of hazards across the region, some TAs have 
greater exposure to certain climate hazards than others. Consequently, the impact will vary across the 
region.  
 
The report serves as a valuable resource for various stakeholders, including businesses, primary 
producers, communities, iwi/Māori, researchers, local government, and public sector agencies. It aims 
to support the development of climate adaptation plans, detailed risk assessments, and community 
awareness initiatives. However, due to the evolving nature of climate science and potential unforeseen 
events, users are advised to consider a broad range of sources and expert opinions when making 
decisions related to planning, investment, adaptation, and policymaking. 
 
By understanding and addressing these risks, the Waikato region can better protect its economy, 
people, infrastructure, and environment from the adverse effects of a changing climate. The proactive 
approach to climate adaptation demonstrated by community projects across the region and work on 
regional spatial planning highlights the commitment to building a resilient and prepared Waikato. 
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Appendices 
Appendix 1: Methodology 
How this report fits within climate change risk assessment processes? 
For this report, we have undertaken the first steps of Ministry for the Environment (2019) provided in 
Figure 5 to understand what climate risks are likely across the Waikato region and to start to 
understand the exposure of some of these risks. How this report can be used to support a detailed risk 
assessment, which includes the vulnerability aspects of risks, is discussed in Section 9. 
 
Climate change risk assessments identify risks to things of value in communities (‘elements at risk’ or 
’risk elements’), due to changes in the climate. A climate change risk assessment involves: 
  

a. Climate hazards (which can be physical events or trends, such as sea-level rise or seasonal 
climate change)  

b. The degree to which things we value (e.g. people, assets, taonga, ecosystems, 
infrastructure) are exposed to the hazard 

c. Their vulnerability of its effects.  
 

Waikato region climate change high level risk identification  
This report is informed by a regional climate change risk identification project led by Waikato Regional 
Council, following the Ministry for the Environment, (2019) Guide to Local Climate Change Risk 
Assessments covering the first step of the climate change risk assessment and adaptation process 
(Figure 5).  

High-level risk identification and screening  
The aim of high-level risk identification and screening was to make a long list of potential climate 
change risks, drawing on knowledge from council subject matter experts, iwi and external 
stakeholders. This was achieved through a combination of a desktop review of in-house information, 
SME and technical focus group input via workshops and surveys, and external stakeholder and iwi 
engagement through a combination of surveys and workshops. 

 
The risks were organised by hazard, then risk element. Domains consistent with the National Climate 
Change Risk Assessment were used as a further lens applied to the hazards and risk elements.  

Hazard identification 
The Waikato hazards of interest identified in Tables 2 to 4 were used to identify climate change risks, 
drive conversation and collate a long list of risks. The breadth of climate hazards comes from the 
National Climate Change Risk Assessment and the descriptors have been collated through literature 
review of the available regional projection information.  

Risks domains 
Risks were identified across the five domains used in the National Climate Change Risk Assessment 
(NCCRA) to allow for regional/national consistency and comparability (Ministry for the Enviornment, 
2020).  
The NCCRA domains are: 

• human 
• natural environment 
• economic 
• built environment 
• governance 
• any further local values as identified during the project. 
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Transition risks 
Although some transition risks were provided in the survey, the project was focused on identifying the 
direct and indirect risks from physical climate hazards. An overview of transition risks are provided 
here for completeness.  Transition risks typically refer to risks associated with “the transition to a low 
carbon economy” (in contrast to the physical risks associated with climate change). The language of 
transition risk has developed in recent years through the work of the international Task Force on 
Climate-related Financial Disclosures (TCFD) in the context of climate related financial disclosures. In a 
New Zealand context, transition risk is included in the Aotearoa New Zealand Climate Standards, 
(External Reporting Board, 2024), which were issued by New Zealand’s External Reporting Board in 
December 2022 and establish a climate-related disclosure framework.  
 
It is commonly used in relation to the business sector, i.e. to identify risks to a business or more broadly 
to an organisation. The purpose of these is to provide market signals to investors, so capital flows (in 
theory) favour low-carbon investments.  
 
Transition risks are typically split into five types as outlined in the table 14 below:  
 
Table 14 Transition risk types and what these could look like for the Waikato 

Risk element What could this look like for NZ 

Policy In coming years, central and local government policies will likely strengthen or appear, 
which will drive decarbonisation of the economy and carbon offsetting. These include 
the Emissions Trading Scheme, External Reporting Board climate disclosure 
requirements, incentives and regulations in various sectors etc. 

Legal The NZ External Reporting Board (XRB) has issued the Aotearoa New Zealand Climate 
Standards, which establish a climate-related disclosure framework for entities identified 
in the Financial Sector (Climate Related Matters and Other Matters) Amendment Act 
2021.  
This includes changing legislative requirements in terms of decarbonisation of the 
economy and carbon offsetting. 
There is increasing activity from advocacy groups (e.g. Lawyers for Climate Action) at a 
national and regional level regarding both approaches to mitigation and adaptation.  
LGNZ prepared a legal opinion in 2019.  

Technology The need to substitute existing products and services with lower emissions options will 
likely increase in coming years. There is also a risk of unsuccessful investment in new 
technologies, and potential for stranded assets. 

Market This includes changing consumer behaviour and expectations, uncertainty through 
market signals, increase cost of and competition for raw materials. 

Reputation This includes shifts in consumer and citizen preferences, increased stakeholder 
concern/negative feedback (loss of social licence to operate) and resulting pressure on 
key regional sector(s). 

Social This is not commonly included (not identified in TCFD framework) but could be 
considered, e.g. the speed of change in some sectors will likely result in some businesses 
needing to reduce staff or close operations where they cannot keep up, resulting in 
unemployment, land use change…etc. 
This may be relevant in the context of a ‘just transition’ at a broader community level.  

 

Risk identification and engagement  
Three key inputs were used to develop the content of the risk identification workbook: 

1. A desktop review of existing climate risk information held by council or submitted in the survey 
set out in item 2 below 

2. An online risk identification survey (see Appendix 3) 
a. Engagement with the survey was extremely strong and a significant volume of 

information was shared 
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b. A total of 92 survey responses were received from a range of stakeholders and 
partners, including:  

i. local government 
ii. iwi Māori  

iii. energy, agriculture, forestry, aquaculture, tourism sectors 
iv. research institutions 
v. the Waikato District Health Board (now known as Health New Zealand) 

vi. non-governmental organisations and community groups. 
3. Three workshops to discuss and refine risks:  

a. WRC subject matter expert workshop (50 attendees) 
b. general stakeholder workshop (33 attendees) 
c. iwi Māori hui (24 attendees). 

Limitations and assumptions 
High level risk screening:  

• This is regional scale understanding of climate change hazards and risks for the Waikato 
region and therefore may not fully represent the potential risks across the region at a 
local scale. However, examples have been included where SMEs or stakeholders have 
identified a risk to be present but may not provide a comprehensive understanding of all 
climate hazards, risks and all locations.  

• Climate change SSPs and sea-level rise projections are future modelled projections for the 
region and may not actually represent what the Waikato region will experience. However, 
they provide a good understanding of what the region may face to assist with planning 
purposes.   

• Additionally, when considering the future at a specific point in time or when a climate risk 
may occur or be exacerbated, there are multiple different scenario projections and 
therefore different timeframes that could occur.  

• The high-level risk screening identification has been informed by subject matter experts 
and stakeholders across the Waikato region, coordinated by the Waikato Regional 
Council. 

• The risks identified by subject matter experts and stakeholders in this report have not 
been evaluated or confirmed, and therefore, some risks may appear incomplete. 

• Risks have not been assessed on exposure, sensitivity and adaptive capacity across 
different timeframes and emission scenarios to rate and determine a risk rating. 
Consequently, this report does not provide an understanding of the relative severity of 
climate risks across the region over varying timeframes and emission scenarios. Rather, it 
offers an overview of known potential risks. 

• Where geographical examples have been provided, this does not mean that is the only 
location where that risk is present. Consequently, the geographic examples may appear 
incomplete for places across the region where risks are present but were not identified in 
this work. 

• The Waikato Lifelines Utility Group has conducted the Waikato Infrastructure Resilience 
Project, assessing the region's critical infrastructure and its vulnerability to hazards. This 
project has been utilised by SMEs to understand the risks to the region’s critical 
infrastructure and to inform this project. However, due to the sensitivity and security 
concerns regarding the location of critical lifelines assets, this is an internal document and 
cannot be made public. 

• Waikato community adaptation projects provide a case study into localised climate 
change risk assessments; however, these were undertaken prior to this high-level risk 
identification being undertaken.  
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Appendix 2: Waikato Regional Climate Change Risk 
Identification workbook 
To access the detailed climate change risk workbook this can be found here – Waikato Regional Climate 
Change Risk Identification Workbook (released with TR24-28).   

Appendix 3: High-level risk identification stakeholder survey 
The Waikato Climate change high level risk identification survey developed for engagement can be 
found here - Waikato Regional Climate Change Risk Survey.pdf   
 

Appendix 4: Glossary  
Definitions have been taken from the National Climate Changed Risk Assessment, unless referenced 
otherwise (Ministry for the Enviornment, 2020). 
 
Table 15 Key terminology glossary. 

Key term Definition  
Adaptation  Adjustment to actual or expected climate change and its effects. In  

human systems, adaptation seeks to moderate or avoid harm, or to take  
opportunities. Intervention may facilitate adjustment 

Annual exceedance 
probability (AEP) 

The probability that an event of a particular magnitude will be exceeded 
in any given 12-month period (Waikato Regional Council, 2024).  
Additionally, a 1 per cent AEP is equivalent to a 100-yer average return 
period (ARP).  

Assets Adjustment to actual or expected climate change and its effects. In  
human systems, adaptation seeks to moderate or avoid harm, or to take  
opportunities. Intervention may facilitate adjustment. These may also be 
called elements.  

Cascading effects (of climate 
change)  

Effects that flow on from a primary hazard to compound and affect other 
systems in a dynamic sequence. 

Climate  The narrow definition is the average weather. More rigorously, the 
statistical description of the mean and variability of quantities over 
months to thousands or millions of years. The classical period for 
averaging these variables is 30 years, as defined by the World 
Meteorological Organisation. The quantities are most often surface 
variables such as temperature, precipitation and wind. Climate in a wider 
sense is the state, including a statistical description, of the climate 
system. 

Climate change  A change in the state of the climate identified (e.g., through statistical 
tests) by changes or trends in the mean and/or the variability of its 
properties, and that persists for an extended period, typically decades to 
centuries. Includes natural internal climate processes or external climate 
forcings such as variations in solar cycles, volcanic eruptions and 
persistent anthropogenic changes in the atmosphere or in land use. 

Climate change projection  The simulated response of the climate system to a scenario of future 
emission or concentration of greenhouse gases (GHGs) and aerosols, 
generally derived using climate models. Climate projections are 
distinguished from climate predictions by their dependence on the 
emission/concentration/radiative forcing scenario, which is in turn based 
on assumptions about, for example, socio-economic and technological 
developments that may or may not be realised.  

https://www.waikatoregion.govt.nz/tr202428-workbook
https://www.waikatoregion.govt.nz/tr202428-workbook
https://www.waikatoregion.govt.nz/assets/WRC/WRC-2019/risk-assessment-climate-survey.pdf
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Community  A geographic location (community of place), a community of similar 
interest (community of practice), or a community of affiliation or identity 
(such as industry).  

Consequence  The outcome of an event that may result from a hazard. It can be 
expressed quantitatively (e.g., units of damage or loss, disruption period, 
monetary value of impacts or environmental effect), semi-quantitatively 
by category (e.g., high, medium, low level of impact) or qualitatively (a 
description of the impacts). It is also defined as the outcome of an event 
affecting objectives (ISO/IEC 27000:2014 and ISO 31000: 2009).  

Domain  The NCCRA framework outlines five ‘value domains’ for assessing risks  
and opportunities. These represent values, assets and systems that may  
be at risk from climate-related hazards or could benefit (opportunities).  
They are a hybrid of Treasury’s Living Standards Framework and those  
used in the National Disaster Resilience Strategy. They are  
interconnected and apply at the individual, community and national 
level.  
They include tangible and intangible values. 

Exposure Lack of protection, where people, livelihoods, species or ecosystems, 
environmental functions, services, and resources, infrastructure, or 
economic, social, or cultural assets in places and settings could be 
adversely affected by a change in external stresses that a system is 
exposed to. In the context of climate change, these are normally specific 
climate and other biophysical variables. Lack of protection against loss or 
harm in a hazard zone, affecting the number, density or value of people, 
property, services, or other things we value (taonga).  

Extreme weather event An event that is rare at a particular place and time of year. Rare is  
normally defined as ‘as rare as or rarer than the 10th or 90th percentile  
of a probability density function estimated from observations. The  
characteristics of extreme weather will vary from place to place. When  
a pattern persists, such as a season, it may be classed as an extreme  
climate event, especially if it yields an average or total that is itself  
extreme (e.g., a season of drought or heavy rainfall). 

Hazard The potential occurrence of a natural or human-induced physical event 
or trend or physical impact that may cause loss of life, injury, or other 
health impacts, as well as damage and loss to property, infrastructure, 
livelihoods, service provision, ecosystems and environmental resources. 

Impacts (consequences, 
outcomes) 

The effects on natural and human systems of extreme weather and  
climate events, and of climate change. Generally, refers to effects on 
lives,  
livelihoods, health, ecosystems, economies, societies, cultures, services  
and infrastructure due to the interaction of climate changes or hazardous  
climate events within a specific period, and the vulnerability of an  
exposed society or system. 

Intergovernmental Panel of 
Climate Change (IPCC) 

Intergovernmental Panel on Climate Change – a scientific and  
intergovernmental body under the auspices of the United Nations. 

Land use Human activities in a certain land cover type. Purposes for managing land 
(e.g., grazing, forestry, conservation). Urban land use has implications for 
city management, structure and form, and for energy demand, 
greenhouse gas emissions and mobility,  

Likelihood  The chance of an outcome occurring, where this might be estimated 
probabilistically. 
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Representative 
concentration pathways 
(RCP)  

A suite of future scenarios of additional radiative heat forcing at the 
Earth’s surface by 2100 (in Watts per square metre), which is the net 
change in the balance between incoming solar radiation and outgoing 
energy, radiated back up in the atmosphere. Each RCP can be expressed 
as a greenhouse gas concentration (not emissions) trajectory adopted by 
the IPCC for its Fifth Assessment Report (AR5) in 2014. Note that the 
Sixth IPCC Assessment report moved to Shared Socio-economic 
pathways. 

Resilience  The capacity of social, economic and environmental systems to cope with 
a hazardous event, trend or disturbance by responding or reorganising in 
ways that maintain their essential function, identity and structure, while 
also maintaining the capacity for adaptation, learning and 
transformation.  

Risk The potential for consequences where something of value is at stake  
and where the outcome is uncertain, recognising the diversity of values.  
Risk is often represented as probability or likelihood of occurrence of  
hazardous events or trends multiplied by the impacts if these events or  
trends occur. It also refers to the potential, when the outcome is  
uncertain, for adverse consequences on lives, livelihoods, health,  
ecosystems and species, economic, social and cultural assets, services  
(including environmental) and infrastructure. Risk results from the  
interaction of vulnerability, exposure and hazard. To address the evolving  
impacts of climate change, it can also be defined as the interplay 
between  
hazards, exposure and vulnerability.  

Risk assessment  The qualitative and/or quantitative process of identifying, analysing and  
evaluating risk, with entry points for communication and engagement, 
and monitoring and reviews (AS/NZS ISO 31000:2009, Risk Management  
Standard). 

Shared Socio-economic 
pathway (SSP)3 

IPCC’s 6th Assessment Report (2021–22) shifted to a new core set of 
future representative scenarios, based on Shared Socio-economic 
Pathways (SSPs). These comprise different socio-economic assumptions 
that drive future greenhouse gas emissions. The scenarios span a wide 
range of plausible societal and climatic futures, based on greenhouse gas 
emissions, that result in the stabilisation of global warming at 1.5°C to 
over 4°C warming by 2100 (NZ Sea Rise, 2024).  
 
SSP1-1.9 and SSP1-2.6 are scenarios with very low and low greenhouse 
gas emissions, with CO2 emissions declining to net zero around or after 
2050, followed by varying levels of net negative CO2 emissions. 
SSP2-4.5 is an intermediate greenhouse gas emissions scenario, with CO2 
emissions remaining around current levels until the middle of the 
century. 
SSP3-7.0 and SSP5-8.5 are high and very high greenhouse gas emissions 
scenarios, with CO2 emissions that roughly double from current levels by 
2100 and 2050, respectively (NIWA, 2025). 

Stress A long-term issue with an important and often negative impact for New 
Zealand. 

Stressor (climate) Persistent climatic event (e.g., change in seasonal rainfall) or rate of 
change or trend in variables such as the mean, extremes or the range 
(e.g., ongoing rise in mean ocean temperature or acidification), which 
occurs over a period of time (e.g., years, decades or centuries), with 

 
3 https://environment.govt.nz/what-you-can-do/climate-scenarios-toolkit/climate-scenarios-list/ipccs-ssp-rcp-scenarios/ 

https://environment.govt.nz/what-you-can-do/climate-scenarios-toolkit/climate-scenarios-list/ipccs-ssp-rcp-scenarios/
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important effects on the system exposed. This in turn increases 
vulnerability to climate change. 

Territorial authority  A city or a district council in the Waikato region - reference from RPS. 
Uncertainty A state of incomplete knowledge that can result from a lack of  

information or from disagreement about what is known or even  
knowable. It may have many sources, from imprecise data to 
ambiguously  
defined concepts or terminology, or uncertain projections of human  
behaviour.  

Vulnerability  
  

The propensity or predisposition to be adversely affected. Vulnerability 
encompasses a variety of concepts including sensitivity or susceptibility 
to harm, and lack of capacity to cope and adapt (IPCC, 2014). Assessing 
vulnerability is broader than conventional risk assessments; it includes 
indirect and intangible consequences on the four well-beings, and 
adaptive capacity (e.g., communities, whānau, hapū and iwi may be 
resourceful but may lack the resources, insurance access and mandate or 
capacity to adapt).  
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