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Figure 1: Decision Making Framework for the Community Assessment Panel (Jacobs, 2022).  
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Risks to stormwater infrastructure from coastal flooding are considered to be low to 2070 under both SLR 
scenarios, then increase to moderate in 2130 under the SSP2-4.5 scenario, and high risk under the SSP5-8.5 
scenario. This increase in risk is due to both stormwater pumpstations being potentially exposed to flooding 
during this event, with increased flood depth (and therefore higher sensitivity) under the higher SSP5-8.5 
scenario, Stormwater outfalls and pipe mains are generally resilient to flooding , however they do provide 
pathways for coastal flooding to inland areas where water can flow to, which can exacerbate the flood hazard 
in some areas.   

Electrical Transmission and Supply Infrastructure  

The risk to electrical transmission and supply infrastructure is considered to be low at present and through to 
2070 under bo th SLR scenarios, due to the low exposure of distribution transformers to coastal flooding (two 
exposed). The risk remains low to 2130 under the SSP2-4.5 scenario, despite 6 distribution transformers 
potentially being exposed. Under the higher SSP5-8.5 scenario, 9 distribution transformers are potentially 
exposed to flooding, with the risk increasing to moderate as depth of flooding increases on average to be 
greater than 0.3 m (which is the assumed level of protection on ground mounted distribution transfo rmers).   

Natural gas supply mains  

The risk to gas supply mains is based on the potential exposure of gas valves. Under both SLR scenarios, the 
risk is considered to be low at present and remain low to 2130 under the SSP2-4.5 scenario. Under the higher 
SSP5-8.5 scenario, the risk remains low through to 2070, then increases to moderate by 2130, where 
mapping indicates gas valves on Te Horo Beach Road are susceptible to deeper flooding. 
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Table 10: Human domain risk matrix.  

 
Coastal Erosion  Coastal Inundation  

Climate Change Scenario 
Both SSP2-4.5 SSP5-8.5  Both SSP2-4.5 SSP5-8.5 

Element 
Present 2050  2070  2130  2070  2130   Present 2050  2070  2130  2070  2130  

Human 

Physical health L L L L L L  M M M H M H 

Mental health and wellbeing  L L L M M M  M M M H M H 

Social infrastructure and amenity L L L L L M  L M M M M H 

Exacerbating inequities L L M M M M  M H H E H E 

Social cohesion and community wellbeing L L M M M M  M M M M M H 

Conflict, disruption and loss of trust in 
government  M M M M H E  M M M H M E 
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those with fewer resources, deepening existing socio-economic inequities over time. Living conditions in 
affected properties may be damp and create impacts on health and wellbeing, or exacerbate existing health 
inequities that are associated with low-income and other marginalised groups. 

Under both SLR scenarios, the risk of exacerbating inequities is considered to be moderate at present due to 
the low exposure, but high sensitivity within the NAA. The risk increases to high by 2050 and remains high 
through to 2070.  In both SLR scenarios, by 2130 the risk is considered to be extreme. 

Social cohesion and community wellbeing  

Certain areas of the community could progressively become unlivable due to the increased exposure to 
inundation. This could affect social cohesion at a slow pace as the sea slowly rises, affecting coastal homes, 
assets, and key infrastructure and access routes. Households may relocate after an event or due to the on-
going stress of living with coastal inundation, or isolation. The result will be a slowly reducing population size 
and the loss of essential services and opportunities, with consequent impacts for those who leave and those 
who stay. Community cohesion could be suddenly affected  after an event as the desirability of the 
community is reduced by both the hazard and the diminishing provision of or access to support, education, 
job and education opportunities and social services. Social relationships, support networks and connections 
may be diminished, affecting social wellbeing. 

The risk to social cohesion and community wellbeing is considered to be moderate at present, and remain 
moderate through to 2070 under both SLR scenarios. Under the lower SSP2-4.5 scenario, the risk remains 
moderate through to 2130. However, under the higher SSP5-8.5 scenario, the risk becomes high by 2130.  

Conflict, disruption and loss of trust in government  

Coastal flooding may cause disruption and conflict as residents and businesses compete for potential 
government assistance and available alternative land. There could be conflict over who pays for adaptation 
actions, leading to community fragmentation and disagreement, with flow on impacts to social cohesion and 
potential to exacerbate existing inequalities in the community.  

Given that flooding is a more widespread issue than erosion, and will affect more properties and areas of the 
NAA, conflict may be less because a greater proportion of residents may feel they directly benefit from 
adaptation actions. However, there will still be the potential for conflict and resentment arising from the 
funding of adaptation, with households that do not directly benefit  from adaptation actions potentially being 
placed in a position where they need to fund adaptation (via rates) that benefits others more significantly. 
Additionally, the increasingly widespread nature of coastal inundation could drive significant demand fo r 
properties and land outside of inundation hazard areas that are not at risk of being cut off by flooding. 
Competition amongst residents for these properties could drive tension and disruption to community 
relationships, especially given the somewhat rural nature of the NAA with limited housing stock.  

The risks of conflict, disruption and loss of trust in government from coastal inundation in a 1% AEP event is 
considered to be moderate at present, and under both SLR scenarios, the risk remains moderate through to 
2070. Under the lower SSP2-4.5 scenario, by 2130 the risk has become high; and under the higher SSP5-8.5 
scenario, the risk is considered to be extreme.   
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5.2 Ecological Risk Matrix 
A summary of the final risk ratings for each element is presented in Table 12.  A more extensive matrix which 
details the exposure, sensitivity, adaptive capacity, vulnerability, and final risk ratings is provided in Appendix 
B. 
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Table 12: Ecological domain risk matrix.  
 

  Coastal Erosion Coastal Inundation  

SLR Scenario Both SSP2-4.5 SSP5-8.5 Both SSP2-4.5 SSP5-8.5 

Element Present 2050  2070  2130  2070  2130  Present 2050  2070  2130  2070  2130  

Coastal dunes M M H H H E L L M M M M 

Wetlands L M M H M H M M M M M H 

Ecological sites M M H E H E M H H E H E 

Indigenous trees No Exposure L L L M L H 

Rare and threatened species M M H E H E M H H E H E 

Bird habitat M M H E H E H H E E E E 

Fish habitat L M M M M M M M M H H H 

Indigenous biodiversity (coastal) M E E E E E M M M E M E 
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A.1 Built Environment Risk Assessment Templates  
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appropriate. The extents of the classes of water depth and mitigating measures have been evaluated in a 
qualitative manner. 

 
Adaptive Capacity 

Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Properties have no natural adaptive capacity as they have set 

boundaries. See note on potential adaption with relocation of 
buildings to enhance protection from flood and erosion hazards. 

Coastal Flooding L Sensitivity of existing properties to damage by flooding can be 
reduced through use of more resilient materials and raising services 
and contents. Property-level protection (e.g. flood walls and 
stoplogs) or raising buildings can reduce exposure to flooding.  

 
Vulnerability Score  

Hazard Sensitivity Adaptive 
Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L M M H L L M M H 

Flooding M M H E L M M H E 

 
Overall Risk Score 

 Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from 
Erosion L L L L L M M H L L L L 

Risk from 
Flooding L L M H M M H E L L M E 
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Adaptive Capacity 
Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Properties have no natural adaptive capacity as they have set 

boundaries. See note on potential adaption with relocation of 
buildings to enhance protection from flood and erosion hazards. 

Coastal Flooding L Sensitivity of existing properties to damage by flooding can be 
reduced through use of more resilient materials and raising services 
and contents. Property-level protection (e.g. flood walls and 
stoplogs) or raising buildings can reduce exposure to flooding.  

 
Vulnerability Score  

Hazard Sensitivity Adaptive 
Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L E E E L L E E E 

Flooding M M H E L M M H E 

 
 
 
 
 
Overall Risk Score 

 Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion L L L M L E E E L M M H 

Risk from  Flooding L L M H M M H E L L M E 
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Figure A.1.2: This map outlines the boundary used for the Te Horo Beach settlement to assess coastal 
inundation risks, and the location of the beach front properties used to assess erosion risk. 
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Figure A.1.3: This map outlines the boundary used for the Peka Peka settlement to assess coastal inundation 
risks, and the location of the beach front properties used to assess erosion risk. 
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be impacted by erosion over the same timeframe, but as they are located on the landward side of the road, 
access to these properties will be impacted first.   
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- For coastal erosion, sensitivity considers the increasing exposure of the infrastructure  over the 100 year 
timeframe, where more exposure indicates the pipes will be more susceptible to damage and failure, and 
therefore effect their ablity to discharge water effectively  in storms.  

- For coastal flooding, sensitivity considers the potential depth of flooding at pump stations and effects on 
above ground equipment.  

 
Adaptive Capacity 

Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Stormwater pipes and pump stations have no natural adaptive 

capacity. However, exposed ends of the pipes could be cut back to 
allow for continued support along the shoreline.  

Coastal Flooding M Flood protection to power supply and controls can be implemented 
relatively readily 

 
Vulnerability Score  

Hazard Sensitivity Adaptive Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L M H H L L M H H 

Flooding L L L M M L L L M 

 
Overall Risk Score 

Hazard Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion L L M M L M H H L L M M 

Risk from  Flooding L L L H L L L M L L L M 
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- For coastal erosion, sensitivity considers the increasing exposure of the infrastructure  over the 100 year 
timeframe, where more exposure indicates the pipes will be more susceptible to damage and failure, and 
therefore effect their ablity to discharge water effectively  in storms.  

- For coastal flooding, sensitivity considers the potential depth of flooding at pump stations and effects on 
above ground equipment. 

 
Adaptive Capacity 

Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Stormwater pipes and pump stations have no natural adaptive 

capacity. However, exposed ends of the pipes could be cut back to 
allow for continued support along the shoreline.  

Coastal Flooding M Flood protection to power supply and controls can be implemented 
relatively readily 

 
Vulnerability Score  

Hazard Sensitivity Adaptive Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L M H H L L M H H 

Flooding L L L E M L L L H 

 
Overall Risk Score 

Hazard Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion L L M H L M H H L L M H 

Risk from Flooding L L L H L L L H L L L H 
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Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Water supply infrastructure does not have any natural adaptive 

capacity. See note in opportunities about potential for realignment 
to avoid hazards in future.  

Coastal Flooding M Flood protection to power supply and controls for pump stations 
can be implemented relatively readily and remainder of 
infrastructure relatively resilient to flooding 

 
Vulnerability Score  

Hazard Sensitivity Adaptive Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L E E E L L E E E 

Flooding L L L L M L L L L 

 
Overall Risk Score 

Domain Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion L L L L L E E E L M M M 

Risk from  
Flooding L L L L L L L L L L L L 

 
Note: Groundwater sources and private bores are susceptible to increasing salinity in the future as a result of 
sea level rise which could affect the quality or sustainability of current sources of water supply.  
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Adapt ive Capacity 
Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Water supply infrastructure does not have any natural adaptive 

capacity. See note in opportunities about potential for realignment 
to avoid hazards in future.  

Coastal Flooding M Flood protection to power supply and controls for pump stations 
can be implemented relatively readily and remainder of 
infrastructure relatively resilient to flooding 

 
Vulnerability Score  

Hazard Sensitivity Adaptive Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L E E E L L E E E 

Flooding L L L L M L L L L 

 
Overall Risk Score 

 Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion L L L M L E E E L M M H 

Risk from  Flooding L L L L L L L L L L L L 

 
Note: Groundwater sources and private bores are susceptible to increasing salinity in the future as a result of 
sea level rise which could affect the quality or sustainability of current sources of water supply.   



https://firstgas.co.nz/connecting-natural-gas/connection-process/check-availability/
https://firstgas.co.nz/connecting-natural-gas/connection-process/check-availability/
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Note:  Due to the assessed infrastructure not being exposed to coastal erosion, assessment of risk is not taken 
any further than this step.  
 
Sensitivity  

 Present 2050  2070  2130  
Coastal Erosion - - - - 
Coastal Flooding L L L L 

 
Adaptive Capacity 

Domain Adaptive Capacity Key Assumptions 
Coastal Erosion - - 
Coastal Flooding L No opportunity identified 

 
Vulnerability Score  

Hazard Sensitivity Adaptive Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion - - - - - - - - - 

Flooding L L L L L L L L L 

 
Overall Risk Score 

 Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion None None None None - - - - - - - - 

Risk from Flooding L L L L L L L L L L L L 
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Domain Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion None None None None - - - - - - - - 

Risk from Flooding L L L M L L L M L L L M 
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larger sections of the community being cut off from the transmission line , as well as healthy and safety 
risks from the line being exposed. Hence, if the infrastructure  is not exposed to erosion then the 
sensitivity is considered to be low; however when it becomes exposed it is considered to be extremely 
sensitive. For flooding, sensitivity considers depth of flood water at transformers and a typical protection 
level of 0.3 m for surface water flooding .  

 
Adaptive Capacity 

Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Electrical transmision lines and infrastructure has no natural 

adaptive capcity. See note on opportunities for potential 
realignment.  

Coastal Flooding M Resilience of ground mounted transformers can be increased 
through flood proofing or raising pad level.  

 
Vulnerability Score  

Hazard Sensitivity Adaptive Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L L L E L L L L E 

Flooding L L M H M L L M M 

 
Overall Risk Score 

Domain Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion L L L L L L L E L L L M 

Risk from Flooding L L L L L L M M L L L L 
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Adaptive Capacity 
Domain Adaptive Capacity Key Assumptions 
Coastal Erosion L Electrical transmision lines and infrastructure has no natural 

adaptive capcity. See note on opportunities for potential 
realignment.  

Coastal Flooding M Resilience of ground mounted transformers can be increased 
through flood proofing or raising pad level.  

 
Vulnerability Score  

Hazard Sensitivity Adaptive Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion L L L E L L L L E 

Flooding L L H H M L L M M 

 
Overall Risk Score 

Domain Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from Erosion L L L M L L L E L L L H 

Risk from Flooding L L L M L L M M L L L M 
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A.2 Human Risk Assessment Templates 

A.2.1 Physical health  

Domain Element at Risk Overview 

Human Risks to physical 
health 

Risks to physical health from collapse of/damage to infrastructure 
and homes, exposure to coastal flooding/inundation and the 
potential for water-borne disease, issues with water quality, 
availability, and accessibility due to changes or disruption to 
essential services. 

 

Consequence 
Hazard Description of Consequence (note any cascading impacts) 

Coastal Erosion Physical risk to life and health from erosion event. For example, sudden collapse of 
infrastructure, community assets, and homes leading to dangerous physical 
environments, and/or damage to stormwater and wastewater services (like 
stormwater outfalls, wastewater pipes and pumps) and subsequent exposure to 
pathogens and contaminants (for example, for beach users/swimmers).  

Coastal Flooding Risk to life and health resulting from periodic inundation of properties and coastal 
areas with sea water. This may include risk of being washed away or isolated in 
homes and unable to escape (which could lead to drowning/injury). Additionally, if 
waste-, storm-, or drinking water supply systems (pipes, bores, pumping stations, 
etc) are overwhelmed or damaged by floodwaters, people may be exposed to 
pathogens and contaminants in flood waters or drinking water, with subsequent risk 
of illness. Risk of water contamination to those recreating in the area may extend 
beyond the initial event, for example, lingering contamination for swimmers.  

 
Opportunities  
Hazard Opportunities 

Coastal Erosion Reconfigure aging assets and infrastructure away from areas at risk, creating new fit-
for-purpose services. 

Coastal Flooding Reconfigure aging assets and infrastructure away from areas at risk and/or 
remediate/update/enhance robustness of assets, creating new fit-for-purpose 
services. 

 
  













https://www.ehinz.ac.nz/indicators/population-vulnerability/age-profile/
https://datafinder.stats.govt.nz/
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Hazard Sensitivity Adaptive 
Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion H H H H L H H H H 

Flooding H H H H M M M M M 
 
Overall Risk Score 

 Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from 
Erosion L L L M H H H H L L L M 

Risk from  
Flooding M H H E M M M M M M M H 
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A.2.3 Conflict , disruption, and loss of trust in government  

Domain Element at Risk Overview 

Human Risks of conflict, 
disruption, and loss of 
trust in government 

Risks of conflict, disruption, and loss of trust in government from 
changing patterns in the value of assets and competition for access 
to scarce resources, primarily due to periodic inundation events and 
ongoing erosion. 

 

Consequence 
Hazard Description of Consequence (note any cascading impacts) 

Coastal Erosion Coastal erosion causes disruption and conflict as residents and businesses 
compete for government assistance and safe land. 

Conflict over who pays for adaptation actions lead to community fragmentation 
and disagreement, with flow on impacts to social cohesion and potential to 
exacerbate existing inequalities in the community.  

Inaction/action by the government leads to loss of trust in government 
institutions, cynicism within the community, and community opposition.  

Coastal Flooding Coastal flooding causes disruption and conflict as residents and businesses 
compete for government assistance and safe land. 

Conflict over who pays for adaptation actions lead to community fragmentation 
and disagreement, with flow on impacts to social cohesion and potential to 
exacerbate existing inequalities in the community. 

Inaction/action by the government leads to loss of trust in government 
institutions, cynicism within the community, and community opposition. 

 
Opportunities  
Hazard Opportunities 

Coastal Erosion Build strong transparent relationships with the local community  

Coastal Flooding Build strong transparent relationships with the local community  
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Hazard Description of Consequence (note any cascading impacts) 
exacerbate existing health inequities that are associated with low-income and 
other marginalised groups. 

New inequalities may be created or existing inequalities exacerbated through the 
response to managing the hazard. Inaction (or maladaptation) may create a series 
of ongoing losses and damages which will reduce wellbeing through restricted 
access to services, opportunities, and safety. 

 
Opportunities  
Hazard Opportunities 

Coastal Erosion Adaptation can allow for a specific focus on managing local inequalities and avoiding 
creating new inequities 

Coastal Flooding Adaptation can allow for a specific focus on managing local inequalities and avoiding 
creating new inequities 
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Vulnerability Score  

Hazard Sensitivity Adaptive 
Capacity Vulnerability 

 Present 2050  2070  2130   Present 2050  2070  2130  

Erosion H H H H L H H H H 

Flooding H H H H L H H H H 
 
Overall Risk Score 

 Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from 
Erosion L L M M H H H H L L M M 

Risk from  
Flooding M H H E H H H H M H H E 

 
 
  







http://www.otago.ac.nz/wellington/research/hirp/otago020194.html
https://doi.org/10.2105/AJPH.2018.304846
https://doi.org/10.1111/1540-6237.8402002
https://www.ehinz.ac.nz/indicators/population-vulnerability/age-profile/
https://www.ehinz.ac.nz/indicators/population-vulnerability/socioeconomic-deprivation-profile/
https://www.ehinz.ac.nz/indicators/population-vulnerability/socioeconomic-deprivation-profile/
https://doi.org/10.1371/journal.pone.0118540
https://doi.org/10.26686/pq.v17i1.6732
https://doi.org/10.1111/j.1467-7717.2011.01228.x
https://doi.org/10.1007/s10584-024-03699-1














https://toda.org/assets/files/resources/policy-briefs/T-PB-17_Volker%20Boege_Climate%20Change%20and%20Conflict%20in%20Oceania.pdf
https://toda.org/assets/files/resources/policy-briefs/T-PB-17_Volker%20Boege_Climate%20Change%20and%20Conflict%20in%20Oceania.pdf
https://toda.org/assets/files/resources/policy-briefs/t-pb-37_john-campbell_climate-change-migration-and-land-in-oceania.pdf
https://toda.org/assets/files/resources/policy-briefs/t-pb-37_john-campbell_climate-change-migration-and-land-in-oceania.pdf
https://environment.govt.nz/publications/national-climate-change-risk-assessment-for-new-zealand-main-report/
https://doi.org/10.1111/j.1467-7717.2011.01228.x
https://datafinder.stats.govt.nz/
https://doi.org/10.1007/s10584-024-03699-1
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Overall Risk Score 

 Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from 
Erosion L L L M M M M M L L L M 

Risk from  
Flooding L L L M M M M M L L L M 
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A.3 Ecological Risk Assessment Templates 
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Figure A.3.1. Coastal dunes as mapped by GWRC, shown in light brown areas. 
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Overall Risk Score 

Domain Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from 
Erosion M M H H M M H H M M H H 

Risk from 
Flooding L L M M L L M M L L L M 
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Overall Risk Score 

Domain Exposure Vulnerability Risk 

 Present 2050  2070  2130  Present 2050  2070  2130  Present 2050  2070  2130  

Risk from 
Erosion M M H E M M H H M M H E 

Risk from 
Flooding L L M H L L M M L L M M 
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Figure A.3.2: Location of Identified Natural Wetlands, Scientific Wetlands, and KCDC Ecological Sites.  
























































































































































































































































































