
 

 

Wharekawa Coast 2120: Natural Hazard Risk Assessment  

Extended summary 
Introduction1 
The Wharekawa Coast 2120 project (Project) area is susceptible to multiple natural hazards2, 
particularly coastal inundation and erosion and freshwater flooding. The impacts from these natural 
hazards are being felt currently and will become more severe with the projected effects of climate 
change. To be able to effectively adapt to the risk3 posed by these natural hazards, the risk first needs 
to be understood, and then evaluated. As such, the purpose of this risk assessment is to: 
 

1. Work with and enable the Community Panel (Panel) to understand the most significant natural 
hazard risks to the Project area. 

2. Enable the Panel to evaluate the risk posed by these hazards by determining intolerable risk 
thresholds4 (thresholds) for the impacts of each hazard scenario. 

3. Compare the relative risk of these hazards across different compartments and impact 
categories5, to inform the development of adaptation actions and pathways. 

 
This risk assessment contributes to the vision and objectives of Wharekawa Coast 2120 as a key step 
to addressing natural hazard risk in the present and for a resilient and prosperous future. It utilises 
and builds on existing Project reports, and presents four key types of information: 
 

1. Information collated from the community, Hauraki District Council (HDC) and Waikato 
Regional Council (WRC) on the impacts of historical natural hazard events; 

2. Qualitative risk assessment6 informed by coastal science experts for coastal erosion; 
3. Quantitative risk assessment7 carried out using RiskScape Core Engine v.0.7.18 and ArcGIS9 for 

coastal inundation and Hauarahi Stream flooding; and 

 
1 Section 1 of report 
2 Natural hazard – A natural process or phenomenon that may cause loss of life, injury or other health impacts, 
property damage, loss of livelihoods and services, social and economic disruption, or environmental damage 
(Rovins, et al., 2015). 
3 Risk - Effect of uncertainty on objectives (AS/NZS ISO 31000:2009, Risk management standard). Risk is often 
expressed in terms of a combination of consequences of an event (including changes in circumstances) and the 
associated likelihood of occurrence (Ministry for the Environment, 2017). 
4 Intolerable risk threshold - The point at which the risk to various elements (e.g. homes, properties, services) 
from natural hazard events becomes intolerable. Adaptation actions or pathways should be implemented prior 
to an intolerable risk/adaptation threshold being reached. 
5 Impact category - The grouping of similar elements potentially exposed to natural hazard risk, in order to 
assess impacts and present results coherently. 
6 Qualitative risk assessment - A qualitative risk assessment uses words to describe the magnitude of potential 
consequences and the likelihood that those consequences will occur (Quality Planning, 2017). 
7 Quantitative risk assessment - A quantitative risk assessment uses numerical values for both consequences 
and likelihood using data from a variety of sources (Quality Planning, 2017). 
8 RiskScape - A loss modelling tool in development by NIWA and GNS Science to support evidence-based risk 
assessments for natural hazards. It draws on decades of natural hazards research to model how assets (e.g. 
buildings and infrastructure) can be impacted by hazards, using technical vulnerability information. 
9 ArcGIS - A geographic information system (GIS) for working with maps and geographic information 
maintained by the Environmental Systems Research Institute (Esri). 



 

 

4. Additional information on the potential impacts of natural hazard events and on the 
vulnerability10 of the community to natural hazard events, informed by natural hazard experts 
and Project reports. 

 
The results of this risk assessment will be used by the Panel and other key stakeholders (such as asset 
managers and Civil Defence Emergency Management (CDEM)) in workshops to determine thresholds 
(refer to Attachment 1 for workshop process). The process applied will generally follow best practice 
guidance from the Ministry for the Environment and from Waikato Regional Council’s (WRC) Risk 
Assessment Framework. 
 
This risk assessment provides an initial evaluation and comparison of the risk posed by significant 

natural hazards. Adaptation options and pathways will be evaluated at a later stage in this process 

and more detailed assessment may be required to 11inform this. 

Project area and compartments 
The Project area has been divided into 5 compartments, which include 5 coastal sub-compartments 
and 5 inland sub-compartments (Figure 1). The compartments were derived from river catchment 
boundaries, coastal processes and the location of coastal communities, and allow for information and 
adaptation options to be aligned within similar environments. As such, exposure12 and estimated 
impacts have been assessed for each sub-compartment, which means that thresholds (and adaptation 
options) can be determined for each sub-compartment. Further detail on how these compartments 
were derived is in section 3.1 of the report. 
 

 
10 Vulnerability – The predisposition to be adversely affected. Vulnerability encompasses a variety of concepts 
and elements, including exposure, sensitivity or susceptibility to harm or damage, and lack of capacity to cope 
and adapt (adaptive capacity) (Ministry for the Environment, 2017) (see report glossary for full definition). 
11 Section 3.1 of report 
12 Exposure - People, property, systems, or other elements present in hazard zones that are therefore subject 
to potential losses (Rovins, et al., 2015). 



 

 

 
Figure 1 Wharekawa Coast 2120 project compartments and sub-compartments 

Natural hazard scenarios13 
It is not feasible to assess natural hazard risk for every potential natural hazard event. Instead, 
scenarios are used to represent events that are similar to what may occur in the future.  
 
Natural hazard assessment work and expert and local knowledge has demonstrated that coastal 
erosion, coastal inundation and freshwater flooding (particularly Hauarahi Stream) are the most 
significant natural hazard risks for the Project area. Thus, these natural hazards are most likely to result 
in intolerable risk to the Project area. Risk has therefore been assessed for each of the natural hazard 
scenarios described in Table 1. Coastal inundation and Hauarahi Stream flooding are assessed 
quantitatively using model data (Figure 2). 

 
13 Section 3.2 of report 



 

 

 
Table 1 Natural hazard scenarios included in risk assessment 

Natural hazard Scenarios (all are present day) 

Coastal erosion Qualitative assessment for current and long-term risk 

Coastal inundation Moderate event - RL2.4m (MVD-53)14; between a 5 and 10% AEP15 

Major event - RL3.0m (MVD-53); <0.5% AEP 

Hauarahi Stream flooding Moderate event - Qp3916; 20% AEP 

Major event - Qp81; 1% AEP 

 
Climate change event scenarios have not been assessed, as present-day events already have a 
significant impact. Climate change will result in these impacts occurring more frequently, which will 
be taken account of when determining thresholds. Further detail on why these scenarios were chosen 
and the level of detail of the modelling is in section 3.2 of the report. 
 

 
14 RL – Reduced level, meaning that the elevation value provided is relative to a specific datum. E.g. RL3.0 m 
(MVD-53), means that the elevation is 3.0 m relative to Moturiki Vertical Datum 1953. 
15 AEP - Annual exceedance probability, or the chance of an event happening in any one year, expressed as a 
percentage. A 1% AEP is equivalent to a 100-year average return period (ARP). 
16 Qp – Peak flow. E.g. a Qp39 flood event is a river flood event with a maximum discharge of 39 cumecs. 



 

 

 
Figure 2 Natural hazard scenarios for the quantitative risk assessment: A) coastal inundation – moderate; B) coastal 
inundation – major; C) Hauarahi Stream flooding – moderate; D) Hauarahi Stream flooding – major. 



 

 

Elements potentially exposed to natural hazard risk (elements)17 
To assess the natural hazard risk, we first needed to identify what is present that could be impacted. 
Elements (such as buildings, shops and roads) have been identified from existing regional and district 
council data and from community workshops. This data has been categorised into five impact 
categories (with additional information on community values) to allow the risks to which similar 
elements are exposed to be presented and evaluated together. The impact categories and the 
elements they cover are presented in Table 2. 
 
Table 2 Impact categories and elements used in risk assessment 

Impact category   Elements  

Buildings and properties  Building footprints  

Land use type e.g. rural, residential, business  

Rural pasture land  

Population data  

Lifelines  Roads  

Bridges  

Stormwater infrastructure  

Stopbanks  

Water takes (surface and ground water) e.g. bores  

Services, recreation and tourism  Community facilities e.g. community hall, playground   

Hauraki Rail Trail  

Department of Conservation (DOC) public conservation areas  

Cultural  Archaeological sites  

Māori pa  

Marae  

Māori land blocks  

Ecological  Native vegetation  

Regional Parks  

Pūkorokoro Miranda wetland (Ramsar site)  

Community values  Values data  

 
Many of the data sets have been edited in some way to make them fit for purpose for this risk 
assessment. This, along with the source, age and content of each data set is described in section 3.3 
of the report. Maps of the elements in each impact category are also provided in section 3.3 of the 
report. 
 
Historical event information18 
Natural hazard events that have occurred in the past will often happen again; thus, historical event 
information can be incredibly useful. Impact information has been collated from event reports, 
community members and Hauraki District Council staff and is presented for the following significant 
historical events: 

1. January 2018 storm tide event 
2. March 2017 flood event (Tasman Tempest) 
3. April 2017 flood event (Ex-Tropical Cyclone Debbie) 

 
This information will be incorporated with the risk assessment results when presenting information 
to the Panel and other stakeholders to assist with determining thresholds. An example of the 
information presented in section 4 of the report is provided in Table 3 for the January 2018 storm tide 
event. 

 
17 Section 3.3 of report 
18 Section 3.4 (method) and 4 (results) of report 



 

 

 
Table 3 Summary of known impacts to the Wharekawa Coast 2120 project area from the January 2018 storm tide event - 
excerpt from report 

Impact 
Category 

Impact description 

Buildings and 
properties 

Extensive wastewater contamination of land and buildings occurred due to septic tank 
overflow19. 
 
Residential dwellings: 
243 assessed; 162 with light (relatively superficial)/no damage; 72 with moderate (may 
include some structural) damage; 9 with heavy (uninhabitable) damage20. 
 
8 confirmed uninsured; 87 confirmed insured; remaining unknown if insured (as at 12 
Jan 2018)19. 
 
81 septic tanks were emptied/cleaned via HDC21.  
Some septic tanks were not used for 3 weeks because of needing to be pumped out22. 

 
Kaiaua township immediately after high tide on 5 Jan20 
 
… 
 

 
Qualitative risk assessment (coastal erosion)23 
Coastal erosion has been assessed qualitatively due to the uncertainty associated with the available 
hazard information and the lower hazard (and risk), when compared to coastal inundation. It was 
undertaken for each of the 5 coastal sub-compartments using the following information: 

• Measurements of coastal erosion, or the shoreward retreat of the shoreline, as derived from 
the historical rates (1944 to 2002) of shoreline change24; 

• Google Earth imagery; 

• Data on elements; and 

• Knowledge from previous site visits by coastal science experts. 
 

 
19 HDC Information Report from 22/01/18 received via HDC, personal communication, 26/03/20 
20 Craig & O'Shaughnessy, 2018 
21 HDC, “civildefenseseptictank” dataset, created 08/01/18 
22 Ria Brejaart, Google Form questionnaire, 19 May 2020 
23 Section 3.5 (method) and 5 (results) of report 
24 Tonkin & Taylor, 2010b 



 

 

Currently the potential impacts of coastal erosion are very low (or nil) for most of the project area, 
but there are low potential impacts in sub-compartment 2a, and the southern and northern ends of 
sub-compartments 3a and 1a respectively. Elements that are currently potentially exposed include 
parts of East Coast Road, the Hauraki Rail Trail and reserve areas.  
 
However, in the long term with the projected effects of climate change, the impacts of coastal erosion 
have the potential to be significant for all coastal sub-compartments. For the Project area, this will be 
because of shoreline retreat primarily driven by coastal inundation and sea level rise - as sea level 
rises, the shoreline will move inland (unless prevented by some form of barrier).  
 
Quantitative risk assessment (coastal inundation and Hauarahi Stream flooding)25 
A quantitative risk assessment was carried out for coastal inundation and Hauarahi Stream flooding 
comprising two parts; exposure, and estimated damage cost and resident displacement days26. 
 
Exposure27 
Exposure has been assessed using ArcGIS, by overlaying flood depth data with data representing 
elements to determine whether the element is exposed (or not), and the degree of exposure of each 
element (defined by the depth of flooding). Exposure does not identify whether an element will be 
flooded or impacted, only whether it is within the hazard area (flood area); whether an element is 
flooded or impacted depends on factors such as floor level (for buildings) and the resilience of the 
element. 
 
Exposure to coastal inundation is greater than for Hauarahi Stream flooding, including when assessing 
sub-compartment 2a individually. For coastal inundation, exposure is greatest in sub-compartment 1a 
in the south, and reduces towards the north as the land becomes more elevated. The elements with 
the greatest percentage exposed to coastal inundation for the project area are; recreation, business 
and residential land, stormwater infrastructure, bridges, Department of Conservation public 
conservation areas, Hauraki Rail Trail, service, recreation and tourism elements and Pūkorokoro 
Miranda Wetland. For Hauarahi Stream flooding, the elements with the greatest percentage exposed 
are recreation, business and residential land, stormwater infrastructure, bridges, infrastructure 
associated with the Hauraki Rail Trail, and service, recreation and tourism elements. These elements 
are mostly located in and around Kaiaua township 
 
Figure 3 shows the relative exposure of land area to coastal inundation and Hauarahi Stream flooding 
for each sub-compartment that is exposed (major event scenarios). Section 6.1 of the report provides 
detailed exposure results for each hazard scenario, sub-compartment and impact category as graphs 
and maps. Detailed exposure results will also be provided to the Panel and other stakeholders at the 
risk assessment workshops.  
 

 
25 Section 3.6 (method) and 6 (results) of report 
26 Resident displacement days - The average time that residents are unable to live in their home while repairs 
are made to the building due to damage from a natural hazard event. 
27 Section 3.6.1 (method) and 6.1 (results) of report 



 

 

 
Figure 3 Relative exposure of land area to coastal inundation and Hauarahi Stream flooding by sub-compartment (major 
event scenarios) (note: labels show land area exposed) 

 
 
 
 



 

 

Damage costs and resident displacement28 
Damage costs for buildings and roads were estimated with RiskScape, and rural pasture land with 
ArcGIS, by using fragility functions29 to calculate damage ratios30 for each element, and then 
multiplying this by cost information. Resident displacement days were estimated using RiskScape and 
a fragility function based on building damage ratio, and the number of residents displaced was 
calculated using average household size data. The methods used to calculate damage costs and 
resident displacement expanded on in section 3.6.1 of the report. 
 
For coastal inundation, the estimated damage costs for buildings are significantly greater than those 
for rural pasture land, which are greater again than those for roads. The sum estimated damage costs 
for these elements are greatest in sub-compartment 2a, due to the high exposure and large number 
of buildings. Damage costs are also high in sub-compartment 1a, due to the high exposure and large 
areas of pasture land, as well as significant costs to buildings and roads. Estimated damage costs to 
sub-compartments 3a, 4a and 5a from coastal inundation are less (due to lower exposure and less 
development) but are still significant. For Hauarahi Stream flooding, estimated damage costs are much 
lower, with some costs resulting from damage to roads and buildings in sub-compartment 2a.  
 
For coastal inundation, the estimated resident displacement time ranges from two weeks to two 
months, with the greatest number of residents displaced in sub-compartment 2a. For Hauarahi Stream 
flooding, the estimated number of residents displaced is much lower, and for a period of two weeks 
only. 
 
Figure 4 shows the sum of the estimated cost of damage to buildings, roads and rural pasture land 
from coastal inundation and Hauarahi Stream flooding for each sub-compartment that is exposed 
(major event scenarios). Section 6.2 of the report provides detailed damage cost and resident 
displacement results for each element, hazard scenario and sub-compartment as graphs. Detailed 
results will also be provided to the Panel and other stakeholders at the risk assessment workshops.  
 

 
28 Section 3.6.1 (method) and 6.1 (results) of report 
29 Fragility function - Fragility functions typically relate the proportion of damage (damage ratio) for a variety of 
elements (such as buildings and roads) to flood characteristics such as inundation depth, velocity or duration 
(adapted from Reese & Ramsay, 2010). 
30 Damage ratio – The proportion of damage (expressed as a decimal) that is estimated to occur to an element 
at risk (e.g. building, road), calculated using a fragility function. 
 



 

 

 
Figure 4 Sum of estimated cost of damage to buildings, roads and rural pasture land from coastal inundation and 
Hauarahi Stream flooding by sub-compartment (major event scenarios) 



 

 

Additional information on potential impacts31 
Quantitative information alone is not enough to fully understand risk. Thus, information has been 
collated from Project reports, historical event information, technical experts, staff and community 
members to add value to the results of the quantitative risk assessment, by describing potential 
impacts and influencing factors. This information is provided for each impact category in section 7 of 
the report. An example of the type of information in this section is provided below for Lifelines. 
 
Impacts to lifelines from coastal inundation and river flooding may include: 

- Road closures, resulting in: 
o Residents unable to access services and recreation areas or meet for social occasions. 
o Emergency (and other essential) services may be unable to access Whakatiwai and 

Waharau. 
o Travel detours and longer travel times, including for Waharau residents travelling to 

Auckland (may need to use other service locations such as Ngatea)32. 
o Delay in restoration of the services set out below (electricity, communications, 

stormwater, stopbanks) 
- Flooding of electricity and communications infrastructure, resulting in a loss of services to 

residents. 
- Reduced level of service of stormwater assets, resulting in increased flood risk, until assets are 

cleared/repaired. Damage to stormwater assets is unlikely. 
- Potential damage to stopbanks, resulting in increased flood risk until repairs completed. 
- Damaged council assets, resulting in large repair costs and potentially increased cost to 

residents through rates32. 
 
Impacts solely from coastal inundation may include: 

- Saltwater flooding of groundwater and surface water takes, affecting rural water supply and 
equipment. 

 
Vulnerability33 
The impacts that result from any given hazard exposure vary depending on a number of factors, 

ranging from insurance coverage, to the likelihood of being cut off by road, to the socioeconomics of 

an area. Collectively these factors are known here as vulnerability. The vulnerability section provides 

a qualitative assessment of the capacity of the community to effectively cope and adapt to natural 

hazard events. This is based on characteristics of the community and Project area which were 

collated from Project reports.  

There are many characteristics that influence vulnerability in the Project area and these are described 
in section 8 of the report. Some characteristics such as limited road access and a relatively high 
socioeconomic deprivation rating can result in increased vulnerability, whereas others such as an 
ability to muck in and get things done (for example cleaning up following the January 2018 storm tide 
event), can result in increased resilience (and reduced vulnerability). Other characteristics vary 
spatially, such as the predominance of pasture land in sub-compartment 1a which is exposed to 
flooding, and result in vulnerability varying across the project area. A visual representation of some of 
the key vulnerability factors is shown in Figure 5. 
 
These vulnerability factors may affect when impacts from natural hazard events become intolerable, 
and as such should be considered when determining thresholds. 
 

 
31 Section 3.7 (method) and 7 (results) of report 
32 EnviroStrat, 2020 
33 Section 3.8 (method) and 8 (results) of report 



 

 

 
Figure 5 Summary of key characteristics and corresponding factors that may affect vulnerability in the Project area  

 



 

 

Conclusions34 
This natural hazard risk assessment provides the information required to understand and evaluate the 
potential impacts of coastal erosion, coastal inundation and Hauarahi Stream flooding; the most 
significant natural hazards for the Wharekawa Coast 2120 project area. As such, this report and the 
workshop resources developed from it will enable the determination of initial thresholds by the Panel 
and other key stakeholders, which can then be used to provide context when assessing adaptation 
options and pathways. It is recognised that more detailed risk assessment work will likely be required 
when assessing specific adaptation options; this will be carried out later in the process (as 
recommended by the MfE Guidance) and will allow the refinement of thresholds. 
 
This assessment shows that in terms of potential impacts, coastal inundation is the most significant 
natural hazard to the Wharekawa Coast 2120 project area. Exposure to coastal inundation is greatest 
in sub-compartment 1a in the south, and reduces towards the north as the land becomes more 
elevated. Estimated damage costs are greatest in sub-compartment 2a, due to the high exposure and 
large number of buildings. Damage costs are also high in sub-compartment 1a, due to the high 
exposure and large areas of pasture land, as well as significant costs to buildings and roads. Estimated 
damage costs to sub-compartments 3a, 4a and 5a from coastal inundation are less but still significant. 
The estimated resident displacement time ranges from two weeks to two months, with the greatest 
number of residents displaced in sub-compartment 2a.  
 
Hauarahi Stream flooding is also a significant natural hazard, particularly for sub-compartment 2a, 
although estimated damage costs and resident displacement from Hauarahi Stream flooding are much 
lower than for coastal inundation (for both the project area and sub-compartment 2a).  
 
At present day, any impacts from coastal erosion events are expected to be low; however, impacts 
will potentially be significant for all coastal sub-compartments in the future, with shoreline retreat 
likely to be primarily driven by coastal inundation and sea level rise. 
 
There are many characteristics that influence vulnerability in the project area. Some, characteristics 
such as limited road access and a relatively high socioeconomic deprivation rating can result in 
increased vulnerability, whereas others such as an ability to muck in and get things done (for example 
cleaning up following the January 2018 storm tide event), can result in increased resilience (and 
reduced vulnerability). Other characteristics vary spatially, such as the predominance of pasture land 
exposed to coastal inundation in sub-compartment 1a, and result in vulnerability varying across the 
project area. These vulnerability factors may affect when impacts from natural hazard events become 
intolerable, and as such should be considered when determining thresholds. 
 
Limitations35 
Uncertainty is inherent in any natural hazard risk assessment as there are so many factors that affect 
risk, some of which are not well known or understood. The limitations of this risk assessment are 
described in detail in sections 1.5 and 3 of the report.  
 
Some of the key things to be aware of when reviewing the risk assessment results and determining 
thresholds are as follows: 
 

- The coastal erosion risk assessment is qualitative only as the hazard information is very 
uncertain. Because of this, and because the coastal erosion hazard is far less than for coastal 
inundation, thresholds will not be determined for coastal erosion. 

 
34 Section 9 of report (full Conclusions section is provided here) 
35 Section 1.5 of report 



 

 

- For the quantitative risk assessment, the exposure results are expected to be relatively 
accurate, as the results are simply derived from overlying the hazard data with the elements 
data. The key limitations in accuracy are those resulting from limitations in the hazard 
modelling. It is worth noting again that exposure does not identify whether an element will 
be flooded or impacted, only whether it is within the hazard area (flood area). Whether an 
element is flooded or impacted depends on factors such as floor level (for buildings) and the 
resilience of the element.  

- For the quantitative risk assessment, the damage cost and resident displacement results are 
far more uncertain than the exposure results. This is because there are more factors involved 
in the assessment, all of which have required assumptions to be made, and so come with 
significant uncertainty. These include things like the floor level of buildings, how an element 
will respond to flooding (its fragility) and the value of any given element. Because of this, 
damage cost results have been rounded to 2 significant figures to reduce the detail in which 
these results are presented. However, these should still be taken as estimates only, and are 
more useful in comparing costs between hazard scenarios and sub-compartments than as 
absolute values. 

- Within the damage cost results there are also variations in accuracy. The roading cost results 
are likely to be less accurate than the building and pasture damage costs because the fragility 
function used is not specific to New Zealand. Additionally, road damage is more a function of 
flood water velocity than depth (but depth has been used due to limited velocity information). 
The building damage cost results may be less accurate than for pasture damage, as more 
assumptions needed to be made to produce results. Similarly, resident displacement is highly 
uncertain as it is derived from building damage combined with average household size data 
(which in reality varies significantly). 

 
Despite the limitations, this risk assessment has been carried out using best available data, methods 
and software, and provides results that are fit for purpose (to enable an initial evaluation and 
comparison of the risk posed by significant natural hazards). As stated above, a more detailed 
assessment may be required to evaluate adaptation options and pathways, which will occur at a later 
stage in the Project. 
 
  



 

 

Attachment 1: Process for risk assessment workshops 
The following process will be used with the Panel (and other stakeholders) to determine initial 

thresholds: 

1. Prior to the Panel workshop, the project team will provide the Panel with: 
a. a summary of the risk assessment report (this document); 
b. information on the expected exposure and impacts for each hazard scenario, sub-

compartment and impact category; and 
c. an explanation of how to determine their thresholds (this attachment). 

2. Prior to the workshop, Panel members will be asked to individually, and for each hazard 
scenario (coastal inundation and Hauarahi Stream flooding), sub-compartment and impact 
category: 

a. Review the impact information; and 
b. Determine the frequency at which these impacts become intolerable (note that if the 

impacts occur at less than the determined frequency, they are therefore at least 
tolerable) and record their results in the tables provided (refer to Figure 6 for further 
explanation of this step). 

3. At the Panel workshop, panel members will be asked to repeat the process above in small 
groups, this time discussing their individual assumptions and results and coming to a 
consensus as a group. 

4. Panel members can then all come together as a Panel to try and reach a consensus. 
Alternatively, the “most popular” choice from the small group results can be used as the Panel 
result. 

 

 

Figure 6 Explanation of how to carry out Step 2b (and 3) in risk assessment workshop process 



 

 

Considerations for determining thresholds 
We recognise that frequency is just one determinant of tolerance, and that factors such as the time 

of year of an event and existing conditions (e.g. drought or waterlogged soil) will also affect 

tolerance. However, there are so many variables that a simplified approach is the most feasible. 

Thresholds will be determined for each impact category (with categories further refined to achieve 

more detail) and as a whole. This is because if a threshold is reached for a certain category before it 

is reached for others, it may be the case that risk can be mitigated for just that category initially. 

However, risk must still be considered as a whole due to cumulative impacts of more than one 

category being affected. For example, local businesses being closed may be more intolerable if East 

Coast Road is also closed for an extended period, the school being closed may be more intolerable if 

some homes are uninhabitable. 

It’s possible that not all intolerable risk will be able to be reduced to an acceptable or tolerable level, 

for example due to consenting, engineering or funding limitations. In this case, the most severe risks 

will need to be prioritised.  

The Panel should be aware that a possible outcome of determining an area as being exposed to 

intolerable risk is that it may be identified as a “Primary Hazard Zone36”, as set out in the Waikato 

Regional Policy Statement (Method 13.1.2), during either the upcoming Regional Plan Review or a 

public plan change process.   The plan review and plan change processes involve public consultation 

under the Resource Management Act 1991. The implications of being identified as a ‘Primary Hazard 

Zone” is that Regional Plans assume control of structures to reduce the risk from natural hazards to 

an acceptable level over time. To reduce intolerable risk to an acceptable level, adaptation options 

including managed retreat will be considered.  

Note that for some elements, thresholds will be informed by stakeholders with level of service 

responsibilities (rather than the Panel), including HDC asset managers, New Zealand Transport 

Agency (NZTA), utility providers (power and communications), CDEM and emergency services. A 

separate workshop has been conducted to determine these thresholds and the outcomes reported 

in Appendix 4 of the report (and provided for the Panel workshop). 

How the results will be used 
For coastal inundation, the results of this process will be used to determine the rise in sea level 

required for these thresholds to be reached, using analysis by Stephens (2019). This will then enable 

us to estimate how much time is available to implement adaptation options, using the four sea level 

rise scenarios from the MfE Guidance (Figure 7). The estimated time available before a threshold is 

reached will therefore be a range, with the minimum time representing the RCP378.5 H+ scenario, 

and the maximum time representing the RCP2.6 M scenario. 

 
36 Primary Hazard Zone - An area in which the risk to life, property or the environment from natural hazards is 
intolerable (Waikato Regional Policy Statement 2016). 
37 RCP – Representative Concentration Pathway. Four scenarios of future radiative forcings from greenhouse 
gases (Ministry for the Environment, 2017). 



 

 

 

Figure 7 Four scenarios of New Zealand-wide regional sea level rise projections for use with MfE Guidance (Ministry for the 
Environment, 2017) 

For river flooding, the results will be reviewed to see if any thresholds are currently being reached. If 

so, adaptation measures will be required to reduce this risk to a tolerable or acceptable level. If not, 

specific river flooding mitigation measures are unlikely to be required. 

Next steps 
Once initial thresholds have been determined, they will be used to provide additional context (how 

much time is available) when investigating adaptation options and pathways (Figure 8). These 

thresholds can then be refined (if required) following the identification and evaluation of adaptation 

options and pathways, and will form the basis for determining signals38 and triggers39 (used to 

determine when implementation of an adaptive pathway is required in order to avoid reaching a 

threshold). 

 
38 Signals - Derived indicator values, monitoring changes in physical, social, cultural, economic, and risk 
attributes, which provide early warning to signal that a trigger (decision point) is approaching in the near to 
medium term and should prompt thinking and initial engagement processes on the next steps or any changes 
to the trigger (Ministry for the Environment, 2017). 
39 Trigger - A derived indicator value(s), which when reached, provides sufficient lead time to cover community 
engagement, consenting, construction and funding arrangements, to ensure a new pathway or adaptation 
action can be implemented before the intolerable risk threshold is reached (adapted from Ministry for the 
Environment, 2017). 



 

 

 

Figure 8 Process to use the outputs of this risk assessment for the Wharekawa Coast 2120 process, and how it relates to 
the MfE guidance 10-step decision cycle 


