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Executive summary 
Climate change is already affecting the aŀƴŀǿŀǘǹ-Whanganui Region, and current impacts are likely 

to continue and intensify into the future. The region will be affected by increasing temperatures, 

changes to rainfall patterns, river flows, increased drought, and ongoing sea-level rise.  

This report considers how climate change may impact different sectors in the aŀƴŀǿŀǘǹ-Whanganui 

Region. It brings together regionally specific climate change projection data (including sea-level rise 

and flood hazard information) and assesses this against sectoral information from the region. Asset 

data from the RiskScape database is used to assess exposure of buildings, infrastructure, land, and 

population to coastal inundation and flood hazards. 

Climate change impacts for four of the most important sectors in the region were analysed: 

agriculture, forestry and fishing; public administration and safety; retail trade; and healthcare and 

social assistance. Additionally, the impact of climate change on four cross-cutting areas was 

considered: infrastructure, housing, water, and environment and tourism. There are data gaps for 

some of the largest sectors (e.g. manufacturing, education and training) so analysis of climate 

change impacts on these sectors could not be carried out. 

Overall, climate change is likely to lead to increased costs in most sectors. For example, increased 

prevalence of droughts, increased temperatures and changes to rainfall patterns is likely to increase 

costs for water management, feed preparation and pest control in the agriculture sector. Sea-level 

rise will differentially impact parts of the region, with assets in Horowhenua District being the most 

exposed. Considerably larger parts of the region are exposed to flood hazards, particularly in the 

Manawatǹ, Rangitikei and Tararua Districts. Significant amounts of infrastructure, buildings and 

population are exposed to both flooding and sea-level rise.  

This assessment has not explicitly considered climate change mitigation and adaptation options for 

the aŀƴŀǿŀǘǹ-Whanganui Region. However, it provides examples of possible implications for 

Council as a means to stimulate discussion among Horizons Regional Council and stakeholders about 

potential impacts and implications so that informed decisions can ultimately be made around 

climate change strategy. 
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1 LƴǘǊƻŘǳŎǘƛƻƴ 
Horizons Regional Council commissioned NIWA to provide a report to understand how climate 

change could impact the aŀƴŀǿŀǘǹ-Whanganui wŜƎƛƻƴ ŀƴŘ IƻǊƛȊƻƴǎ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭΩǎ ōǳǎƛƴŜǎǎ. 

This will inform a regional climate change strategy and prioritisation of work programmes by the 

Council and the community into the future.  

This report collates what is currently known about the region in terms of climate change projections 

and physical impacts (following a climate change projections report produced for the Council by 

NIWA in 2016 (Pearce et al., 2016)), and further assesses the impacts of climate change on the 

/ƻǳƴŎƛƭΩǎ ōǳǎƛƴŜǎǎ ŀƴŘ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ, including sectoral impacts. The new knowledge created by 

this report will support decision-making and local adaptation discussion, as well as revealing some 

information gaps. 

This report provides a synthesis of information for the Council to consider how climate change could 

affect different sectors and locations within the region as well as Council business and 

responsibilities. Numerical information derived from model projections is provided where available, 

and qualitative information and expert opinion summarises potential issues. 

This report has several parts: 

Á A summary of key trends, issues and obligations related to climate change globally and 

nationally that may impact the Council in the future. 

Á Background information on the key stakeholders (resource users, sectors) and assets 

in the region to illustrate key resources potentially at risk from climate change 

impacts. 

Á A summary of climate change projections for the aŀƴŀǿŀǘǹ-Whanganui Region 

(based on the climate change projections report written for Horizons Regional Council 

in 2016 and updated with more recent guidance on extreme rainfall, sea-level rise and 

river flows). 

Á Assessment of climate change impacts on ǎŜŎǘƻǊǎ ŀƴŘ ŀǎǎŜǘ ŎƭŀǎǎŜǎ ƛƴ ǘƘŜ aŀƴŀǿŀǘǹ-

Whanganui Region, in light of knowledge of current regional characteristics. 

In combination, these strands provide insights into the impacts of a changing climate on Council 

business and responsibilities. 
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2 hōƭƛƎŀǘƛƻƴǎ ŦƻǊ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƳƛǘƛƎŀǘƛƻƴ ŀƴŘ ŀŘŀǇǘŀǘƛƻƴ 

2.1 New Zealand obligations to global agreements 
New Zealand has committed to action on climate change as a part of its role on the international 

stage and in addressing adaptation as a country experiencing ongoing impacts. This section outlines 

existing commitments related to climate change that Horizons Regional Council ς as part of New 

Zealand ς will be subject to. The global commitments of New Zealand are noted because ς while 

signed by Central Government ς they have wide ranging implications for local government. 

2.1.1 Global commitments 

New Zealand is a signatory to the United Nations Framework Convention on Climate Change 

(UNFCCC), the global framework for addressing the impacts of climate change. Within the 

Convention, New Zealand has signed up to numerous agreements including: 

Á The Kyoto Protocol ς a legally binding agreement to reduce greenhouse gas emissions 

and a framework for international emissions trading. The Kyoto Protocol devises units 

to measure emissions, which can be traded internationally. New Zealand ratified the 

Kyoto Protocol in December 2002. In 2015 New Zealand reported enough emission 

units to account for gross emissions for the first commitment period (Ministry for the 

Environment, 2015).  

Á The Paris Agreement ς a legal framework for signatories to commit to taking 

ambitious action to address climate change (New Zealand Parliament, 2016). The Paris 

Agreement was ratified by New Zealand on 4 October 2016. Contributions are 

nationally determined (NDC). Signatories agree to pursue lower greenhouse gas (GHG) 

emissions without threatening food production, foster climate resilience and apply 

ŦƛƴŀƴŎƛƴƎ ǘƻ ǘƘŜǎŜ ŜŦŦƻǊǘǎΣ ƛƴŎƭǳŘƛƴƎ ŦƻǊ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΩ ŜŦŦƻǊǘǎ 

towards climate change mitigation and adaptation (Paris Agreement, Article 2. 1.a) b) 

c). The Paris Agreement also calls for parties to communicate transparently about 

their efforts, including regular detailed reporting of contributions and adaptation 

planning, and sharing of knowledge (ibid, Article 3 13, Article 7; National Interest 

Analysis). 

As a signatory of the Convention, New Zealand agrees to national contribution targets including:  

Á a 2020 target, under the UNFCCC, to reach 5 percent below the 1990 greenhouse gas 

emission levels; 

Á a 2030 target, a commitment to the Paris Agreement, to reduce emissions to 30 per 

cent below 2005 levels by 2030. This target is equivalent to 11 percent below 1990 

levels; and 

Á a 2050, long-term target, to reduce emissions to 50 percent below 1990 levels 

(Ministry for the Environment, 2017d). 

It is important to recognise that these targets are for net emissions, which is the difference between 

the total amount of greenhouse gases emitted into the atmosphere (gross emissions) and the 

amount taken up through approved carbon sinks, such as forestry.  At the time of writing this report, 

New ZealandΩǎ ƴŜǘ Ǉƻǎƛǘƛƻƴ was on track to meeting the 2020 emissions reduction target, owing to a 

surplus of units from the first commitment period of the Kyoto Protocol (Ministry for the 
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Environment, 2019a). As of 2017, bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ emissions to the atmosphere have increased 

by 23.1 per cent since 1990. 

Maintaining support for GHG research remains a priority for taking serious action to decrease 

emissions, particularly given the dominance of biological methane in agriculture (New Zealand 

Parliament, 2015). 

Additionally, the New Zealand Emissions Trading Scheme (NZ ETS) is a key tool in the effort to 

meeting global obligations for acting to decrease emissions. The NZ ETS, operating since 2008, 

defines an emission unit and places a financial value upon it. ETS units can be regulated through 

government allocation, trading in the emissions market, and businesses and households, through 

incentivised changes in behaviour (Leining and Kerr, 2018a). The ETS has been reviewed three times, 

in 2008, 2011 and 2015, and changes were proposed in 2017, but not legislated before the change in 

government (Leining and Kerr, 2018b). In 2015 NZ stopped accepting Kyoto units, operating under 

the NZ ETS (Ministry for the Environment, 2017d). 

In early 2019, the Zero Carbon Amendment Bill (the Bill) was introduced to the House of 
representatives. The New Zealand Government decided to introduce the Bill as an amendment to 
the Climate Change Response Act 2002. It will set a new greenhouse gas emissions reduction target 
that will bring New ZealandΩǎ ǘŀǊƎŜǘǎ more in line with the over-arching objective set under the Paris 
Agreement of keeping the global average temperature well below 2° C above pre-industrial levels, 
while pursuing efforts to limit the temperature increase to 1.5° C. The proposed targets are: 
 

Á To reduce all greenhouse gases (excluding biogenic methane) to net zero by 2050 

Á To reduce biogenic methane emissions within the range of 24-47 percent below 2017 

levels by 2050, including 10 percent below 2017 levels by 2030 

Additionally, the Bill requires the setting of emissions budgets which work towards the longer-term 
target. The Government will be required to develop and implement policies for climate change 
adaptation and mitigation. Specifically, the Minister for Climate Change will regularly prepare and 
publish a plan setting out the policies and strategies for meeting an emissions budget, and this must 
include: 
 

Á sector-specific policies to reduce emissions and increase removals; and 

Á a multi-sector strategy to meet emissions budgets and improve the ability of those 

sectors to adapt to the effects of climate change; and 

Á a strategy to mitigate the impacts that reducing emissions and increasing removals 

ǿƛƭƭ ƘŀǾŜ ƻƴ ǿƻǊƪŜǊǎΣ ǊŜƎƛƻƴǎΣ ƛǿƛ ŀƴŘ aņƻǊƛΣ ŀƴŘ ǿƛŘŜǊ ŎƻƳƳǳƴƛǘƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 

funding for any mitigation action. 

The government will also be required to undertake national-scale climate change risk assessments 
every five years. The Minister must also prepare a national adaptation plan that sets out  
ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǎǘǊŀǘŜƎƛŜǎΣ ǇƻƭƛŎƛŜǎΣ ŀƴŘ ǇǊƻǇƻǎŀƭǎ ŦƻǊ ƳŜŜǘƛƴƎ adaptation objectives. It is the 
contents of these two plans that are likely to have the greatest implications for the ongoing 
operations of local government. 
 
The Bill also establishes a new Climate Change Commission to advise and monitor successive 
governments in these goals. The NDC for 2030 under the Paris Agreement does not change, and the 
ETS will continue to be used as a tool to meet these goals. New Zealand will need to determine and 
record its second NDC under the Paris Agreement in 2025. As of June 2019, the Government is  
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seeking public submissions to the Bill, and it may pass into law in late 2019 (Ministry for the 
Environment, 2019b).  
 

2.2 National activities 
Together with its global commitments to address climate change, New Zealand is developing policies 

and practices to withstand the effects of climate change locally. As an example, at a broad level, New 

½ŜŀƭŀƴŘΩǎ Resource Management Act (1991) requires regional policy statements give effect to the 

New Zealand Coastal Policy Statement (NZCPS) (Department of Conservation, 2010), specifically 

hōƧŜŎǘƛǾŜ рΣ ά¢ƻ ŜƴǎǳǊŜ ǘƘŀǘ coastal hazard risks taking account of climate change are managed by: 

Á Locating new development away from areas prone to such risks; 

Á Considering responses, including managed retreat, for existing development in this 

situation; and,  

Á Protecting or restoring ƴŀǘǳǊŀƭ ŘŜŦŜƴŎŜǎ ǘƻ Ŏƻŀǎǘŀƭ ƘŀȊŀǊŘǎέ 

Other requirements on regional or local councils embrace adaptation through sectoral work. For 

example, the National Policy Statement for Freshwater Management (Ministry for the Environment, 

2014, Updated 2017) requires regional councils to recognise Te Mana o te Wai, the connection 

between water and the broader environment, water quality and quantity, in planning. In so doing, it 

becomes the responsibility of regional councils to ς among other things ς identify, manage and plan 

ŦƻǊ άǘƘŜ ǊŜŀǎƻƴŀōƭȅ ŦƻǊŜǎŜŜŀōƭŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜέ (2014) while improving, maximising and 

encouraging efficient water use and integrating water management. 

National and local level guidance for coastal adaptation have also been developed. For example, the 

Ministry for the Environment released guidance for local governments in 2017 on adaptation to and 

accommodating climate change in coastal regions (Ministry for the Environment, 2017b). The 

guidance includes information on potential impact to climate change, planning horizons and 

approaches to adaptation. A summary of sea-level rise projections from this guidance document is 

provided in Section 9.1.3. 

At the local level, the aŀƴŀǿŀǘǹ-Whanganui Emergency Management Group (2016) established a 

regional /ƛǾƛƭ 5ŜŦŜƴŎŜ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ DǊƻǳǇ tƭŀƴΣ ŘŜǘŀƛƭƛƴƎ ǘƘŜ ǊŜƎƛƻƴΩǎ risk profile for 

hazards, identifying the process of risk reduction on local levels and how these relate to Central 

Government. The overarching aim is to create resilient regional communities. Other local 

governance guides include Local Government New ZeaƭŀƴŘΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƎǳƛŘŜ (Simonson and 

Hall, 2019) which guides local governments on preparation and action for coastal exposure and the 

impacts of climate change on infrastructure over time. 

In summary, the Council has numerous obligations and commitments to be cognisant of as the 

regionΩǎ climate change strategy evolves. Particular attention will be required to navigate the 

interrelated and simultaneous challenges of international and national greenhouse gas mitigation 

obligations and local-scale adaptation.   
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3 IƻǊƛȊƻƴǎ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭ ƻǾŜǊǾƛŜǿ 
 

Climate change may impact a variety of services or resources. Some of these are responsibility of 

local government (through regional or city councils1); others are the responsibility of the private 

sector. The difference in responsibility is important because it affects in what way councils may 

respond to climate change risks. For instance: 

Á where services or resources may be harmed by climate change that are their 

responsibility, councils will need to be prepared to act to minimise or address harm 

caused by climate change. By comparison,  

Á where services or resources may be harmed by climate change that fall outside their 

responsibility, the ability of councils to function well may be indirectly harmed. This 

may happen if local constituents lose income and pay less tax, eroding the council 

revenue base. In these cases, councils will need to consider opportunities to enhance 

local (or even national) policy so that their communities can adapt positively to 

climate change and enable councils to continue to serve communities effectively.  

In light of these issues, this section considers: 

Á The services and resources, where climate change may be relevant, under the 

responsibility of the Horizons Regional Council, the local government authority 

responsible for the oversight and servicing of the aŀƴŀǿŀǘǹ-Whanganui Region of the 

North Island. 

Á The key natural and economic features of the aŀƴŀǿŀǘǹ-Whanganui Region.  

3.1 Responsibilities of Horizons Regional Council 

Known for trading purposes as Horizons Regional Council, Horizons Regional Council covers the 

22,200km2 area from Ruapehu District in the north to Horowhenua District in the south, to 

Whanganui District in the west and Tararua District in the east (Horizons Regional Council, 2019). 

Horizons is the second-largest local government region in the North Island and the sixth-largest in 

New Zealand (Wikipedia, 2019) (Figure 3-1). 

The roles of local government across New Zealand are articulated in the Local Government Act 

(2002), complemented by a range of other Acts, from the Resource Management Act (RMA 1991) to 

the Civil Defence Emergency Management Act. Generally speaking, local government is responsible 

to meet the needs of communities for good-quality local infrastructure, local public services and 

performance of regulatory functions in a way that is most cost-effective for households and 

businesses (Local Government Act 2002, section 10 (1)). In so doing, local governments are expected 

to embed four key aspects of well-being to their work ς social, economic, environmental, and 

culturalΦ Lƴ ǎƻ ŘƻƛƴƎΣ ǊŜƎƛƻƴŀƭ ŎƻǳƴŎƛƭǎΩ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ƛƴŎƭǳŘŜΥ 

Á Sustainable regional well-being. 

Á Managing the effects of using freshwater, land, air and coastal waters, by developing 

regional policy statements and the issuing of consents. 

                                                           
1 The powers and responsibilities of city and district councils are the same. Both are territorial authorities. The only difference is that city 
councils serve a population of more than 50,000 in a predominantly urban area (see Local Government in New Zealand 2011). 
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Á Managing rivers, mitigating soil erosion and flood control. 

Á Regional emergency management and civil defence preparedness. 

Á Regional land transport planning and contracting passenger services. 

Á Harbour navigation and safety, oil spills and other marine pollution (Local Government 

in New Zealand, 2011). 

 

 

Figure 3-1: aŀƴŀǿŀǘǹ-Whanganui Region, administered by Horizons Regional Council. Source: Wikipedia 
(2019). 

Horizons Regional Council observes its responsibilities as including the management of its 

region's natural resources, leading regional land transport planning, contracting passenger transport 

services and coordinating the region's response to natural disastersΦ {ƻƳŜ ƻŦ ǘƘŜ /ƻǳƴŎƛƭΩǎ ŀŎǘƛǾƛǘƛŜǎ 

span several city and district council boundary lines (Figure 3-2) and its jurisdiction extends 12 

nautical miles out to sea. As a result, the Council works closely with these councils and other 

agencies on some issues to ensure they are managed to benefit the entire region (Horizons Regional 

Council, 2019). 

 

https://www.horizons.govt.nz/managing-natural-resources
https://www.horizons.govt.nz/buses-transport/transport-planning
https://www.horizons.govt.nz/buses-transport/bus-fares-information
https://www.horizons.govt.nz/buses-transport/bus-fares-information
https://www.horizons.govt.nz/flood-emergency-management/horizon-s-role
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Figure 3-2: Territorial authorities making up the Horizons Region. Source: 

http://www.horizons.govt.nz/about-our-region-and-council/our-role-and-goals 

3.2 Summary of regional characteristics 

Regional land use is dominated by the agriculture sector, which also provides a considerable income 

for the region (fifth-largest GDP earner). Other primary industries such as horticulture (particularly 

vegetable growing) and exotic forestry are important land uses in the region. About one-fifth of the 

region is under indigenous forest cover. The highest concentration of population is Palmerston 

bƻǊǘƘΣ ōǳǘ ƻǾŜǊ ƘŀƭŦ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇŜƻǇƭŜ ƭƛǾŜ ƻǳǘǎƛŘŜ ǳǊōŀƴ ŎŜƴǘǊŜǎ ƛƴ ǎƳŀƭƭ ǘƻǿƴǎ ƻǊ ǊǳǊŀƭ ŀǊŜŀǎΦ 

Compared with the national picture, the people of Manawatǹ-Whanganui have lower incomes and 

fewer tertiary qualifications. Unemployment is slightly higher than the national average. The largest 

sectors by employment are healthcare and social assistance, education and training, and retail. 

Manufacturing is the largest sector by GDP, with much of the sector dominated by agriculture-

related businesses. Most sectors are showing increasing trends of GDP, however agriculture has 

been declining in recent years. Several areas have been indicated as potential growth markets in the 

region, including tourism, land use optimisation, and care of older people. Climate change may have 

significant impacts oƴ ǘƘŜ ǊŜƎƛƻƴΩǎ sectors and population. The following sections explore the 

interaction between climate change projections and impacts and implications for specific sectors 

and areas of the aŀƴŀǿŀǘǹ-Whanganui Region. Detailed information on regional characteristics 

(including statistics of demographics, land use, economic profile, and environmental assets) is 

presented in Section 9 (Appendix). 
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4 /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǘǊŜƴŘǎ ƛƴ ǘƘŜ aŀƴŀǿŀǘǹπ²ƘŀƴƎŀƴǳƛ wŜƎƛƻƴ 
In 2016, Horizons Regional Council contracted NIWA to produce climate change projections for the 

region (Pearce et al., 2016). This report contained projections (maps and tables) for several climate 

variables, as well as discussion about potential climate change impacts on physical processes such as 

hill country erosion, sea-level, river flows, and ocean acidification. Table 4-1 summarises the 

potential changes for the region from the 2016 report. For more detail, see Pearce et al. (2016) 

(available at https://www.horizons.govt.nz/CMSPages/GetFile.aspx?guid=5414ca9a-1b04-481c-

bb21-3a185c9c4b8a). Due to updates to projections of extreme rainfall, sea-level rise and river flows 

following the 2016 report, expanded information about those variables is considered in Section 10 

(Appendix). 

 
 

https://www.horizons.govt.nz/CMSPages/GetFile.aspx?guid=5414ca9a-1b04-481c-bb21-3a185c9c4b8a
https://www.horizons.govt.nz/CMSPages/GetFile.aspx?guid=5414ca9a-1b04-481c-bb21-3a185c9c4b8a
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Table 4-1: Climate change projections and impacts for the aŀƴŀǿŀǘǹ-Whanganui region. Based on (Pearce et al., 2016, Ministry for the Environment, 2017c, Ministry 
for the Environment, 2018a, Ministry for the Environment, 2018b) 

 
Climate variable/ 
physical process 

Direction of change Magnitude of change Spatial and seasonal variation 

Average 
temperature 

Progressive increase with greenhouse 
gas concentration. 
Temperature increase flattens off for 
RCP2.6 but keeps increasing for other 
scenarios. 

By 2040, annual increases from +0.7°C 
[RCP2.6] to +1.1°C [RCP8.5] 
By 2090, annual increases from +0.7°C 
[RCP2.6] to +3.1°C [RCP8.5] 

Greatest warming in summer/autumn 
and least in winter/spring. 

Growing degree-
days 

Increase Specific analysis of GDD has not been 
carried out for the Manawŀǘǹ-
Whanganui Region at this stage. 

Largest increase in areas and seasons 
with greatest warming (above). 

Water temperature Increase Unknown, further work needed to 
understand magnitude of change. 

Amount of warming depends on river 
elevation, catchment size, water source 
(e.g. snow melt or not). 

Hot days Increase in hot days (days with maximum 
temperature >25°C) 

Currently 19 (average across region 
below 500m). By 2040, from +10 
[RCP4.5] to +12 [RCP8.5]. 
By 2090, from +18 [RCP4.5] to +47 
[RCP8.5]. 

Larger increases in the western 
aŀƴŀǿŀǘǹ-Whanganui Region (increase 
of 50-60 hot days per year between 
Taumarunui and Whanganui under 
RCP8.5 by 2090). 

Frosts Decrease in frosts/cold nights (nights 
with minimum temperature <0°C) 

Currently 18 (average across region 
below 500m). By 2040, from -7 [RCP4.5] 
to -11 [RCP8.5]. 
By 2090, from -11 [RCP4.5] to -16 
[RCP8.5]. 

Larger decreases at higher elevations of 
the Central Plateau (reduction of >50 
frosts per year for Tongariro National 
Park under RCP8.5 by 2090). 

Rainfall Mixed direction of change for most 
seasons, RCPs and time periods but 
consistent increases for winter. 

Whanganui: By 2040, from -1% (autumn) 
to +5% (winter) [RCP8.5]. By 2090, from -
5% (autumn) to +10% (winter) [RCP8.5]. 
Palmerston North: By 2040, from 0% 
(summer) to +6% (winter) [RCP8.5]. By 
2090, from -3% (autumn) to +13% 
(winter) [RCP8.5]. 

Larger increases for the western half of 
the region in winter. Decreases in rainfall 
for the eastern part of the region (east of 
the Ruahine Ranges). 
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Climate variable/ 
physical process 

Direction of change Magnitude of change Spatial and seasonal variation 

Extreme rainfall 
intensity2 

Increasing.  
Larger increases for shorter duration, 
rare events compared to longer duration, 
common events. 

Shorter duration rare events undergo the 
largest increases in intensity (up to ~14% 
increase per degree of warming for a 1 
hour, 1-in-100-year event). 
Longer duration more common events 
undergo the smallest increases in 
intensity (~5% increase per degree of 
warming for a 120 hour, 1-in-2-year 
event). 

Large regional variability in changes to 
intensity across NZ. However, there is not 
enough confidence to provide regional 
projections so national augmentation 
factors are provided. 

Potential evapo-
transpiration deficit 
(a drought indicator) 

Increasing everywhere, larger increases 
with time and RCP scenario. Generally, 
the region becomes more drought prone, 
particularly the eastern half. 

Changes for 2090 under RCP8.5: 
Northern (Taumarunui to Feilding): up to 
+80 mm/yr 
Central (Waiouru to Fielding): around 
+160 mm/yr 
Western (Whanganui to Levin): +80-100 
mm/yr 
Eastern (east of the ranges): +120-140 
mm/yr 

Largest increases east of Taihape under 
RCP8.5 by 2090. The area between 
Taumarunui and Ohakune undergoes the 
smallest increases (i.e. drought potential 
there does not change much). 

Hill country erosion Increase with larger extreme rainfall 
events, more rainfall in winter. 

 Increased land sliding: western 
aŀƴŀǿŀǘǹ-Whanganui Region 
Increased gully erosion: Whanganui area 
Increased earthflow erosion: eastern 
aŀƴŀǿŀǘǹ-Whanganui Region 
Increased sheet erosion: Volcanic 
Plateau, Ohakune cropping areas 

Sediment loads Increased extreme rainfall expected to 
increase fluvial sediment loads 

  

Solar radiation Small increases in summer, decreases in 
winter. 

  

                                                           
2 The extreme rainfall projections presented in Pearce et al. (2016) have since been updated by NIWA. This report includes only the updated information presented in MINISTRY FOR THE ENVIRONMENT 2018a. 
Climate change projections for New Zealand: atmospheric projections based on simulations undertaken for the IPCC 5th Assessment, 2nd edition. 
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Climate variable/ 
physical process 

Direction of change Magnitude of change Spatial and seasonal variation 

Sea-level rise3 Increasing 0.5 m of SLR projected for NZ between 
2060 (RCP8.5 83rd percentile scenario) 
and 2110 (RCP2.6 scenario). 
1.0 m of SLR projected between 2100 
and after 2200 for the same scenarios. 

Subsidence is occurring in the south and 
west of the North Island (incl. aŀƴŀǿŀǘǹ-
Whanganui Region coastline) so relative 
SLR may be higher than projected 
national amount. 

Coastal hazards3 Increasing More frequent and severe coastal 
inundation events with increasing sea 
levels and more intense storms. 

Most assets at risk from a 1-in-100-year 
storm tide event + sea level rise in 
Horowhenua and Whanganui Districts. 

aŀƴŀǿŀǘǹ river 
flows4 

Decreases to mean annual low flow.  Mean annual discharge: minimal change 
(less than 5%) 
Mean annual flood: increases for all RCPs 
and time periods. +21% [RCP8.5, 2040], 
+18% [RCP8.5, 2090]. 
Mean annual low flow: decreases for 
most RCPs and time periods, e.g. -19% 
[RCP8.5, 2090]. 

Larger increases to mean annual flood by 
2040 than 2090 (natural variability 
signal). 

 

 
 

                                                           
3 The sea-level rise information presented in Pearce et al. (2016) has since been updated and is covered in Appendix 4. This report includes only the updated information presented in MINISTRY FOR THE 
ENVIRONMENT 2017c. Coastal hazards and climate change: Guidance for local government. Lead authors: Bell, R.; Lawrence, J.; Allan, S.; Blackett, P.; Stephens, S. Ministry for the Environment Publication ME-1292. 
Accessed at: http://www.mfe.govt.nz/publications/climate-change/preparing-coastal-change-summary-of-coastal-hazards-and-climate-change. 
4 The river flow information presented in Pearce et al. (2016) has since been updated by NIWA. This report includes only the updated information presented in MINISTRY FOR THE ENVIRONMENT 2018b. Hydrological 
projections for New Zealand rivers under climate change, NIWA client report 2018193CH prepared for the Ministry for the Environment, 107pp. 
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5 aŜǘƘƻŘƻƭƻƎȅ 
This report considers implications of climate change for ǘƘŜ aŀƴŀǿŀǘǹ-Whanganui Region based on: 

1. Assessments of climate change trends affecting the aŀƴŀǿŀǘǹ-Whanganui Region 

(Section 4) 

2. Modelling of potential impacts of sea-level rise and extreme flooding on the 

aŀƴŀǿŀǘǹ-Whanganui Region and key assets 

3. Linking of climate change findings from 1 and 2 to the region, with particular 

reference to key sectors and its socioeconomic profile. Linking and inference is 

informed by key documents describing the expected impacts of climate change 

generally (globally) as well as specifically for New Zealand and Manaǿŀǘǹ-Whanganui 

Region. 

Note that it was outside the scope of this project to differentiate the impact of climate change on 

iwi, hapu, whanau and aņƻǊƛ business from the more general social and economic impacts in the 

region. 

5.1 RiskScape exposure modelling ς coastal and flood hazards 
Research for the Deep South National Science Challenge covered national, regional and district-level 

risk exposure to inundation in low-lying coastal areas (Paulik et al., 2019b) and areas exposed to 

fluvial and pluvial (rainfall) flooding (Paulik et al., 2019a). The RiskScape asset database was used to 

measure exposure. RiskScape5 is a tool used to predict exposure to natural hazards. Exposure to 

coastal inundation was expressed as built assets (e.g. buildings, roads, railways, three-waters 

infrastructure etc.), land cover, and usually resident population present in the zone inundated by 

100-year return period storm-tide event (1% AEP) at the present day and with different levels of sea-

level rise (0.5m, 1m, 1.5m and 2m of SLR are considered here). The same asset database was 

intersected with a flood hazard area map (FLHA) that was created using publicly-available flood 

hazard maps from local government organisations and flood-prone soil maps from Landcare 

Research. This exercise included all areas inundated by past floods and areas considered to be at risk 

from flooding. Some flood prone areas may not be correctly identified and there was no specific 

return period assigned to this area. This exercise did not consider potential changes to flood events 

with climate change, due to the unavailability of extreme flood projections at present. However, it 

provides a useful baseline for understanding all areas currently exposed to flood hazards in the 

aŀƴŀǿŀǘǹ-Whanganui Region. Refer to Paulik et al. (2019a) and Paulik et al. (2019b) for details 

about the methodology. 

Elements exposed to coastal and flood hazards include both tangible and intangible assets. Included 

in these studies were: 

Á Population (#) 

Á Buildings 

ī Total number (#) 

ī Replacement value (NZD 2016) 

                                                           
5 https://www.niwa.co.nz/natural-hazards/research-projects/riskscape 

https://www.niwa.co.nz/natural-hazards/research-projects/riskscape
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Á Transport Infrastructure 

ī Roads (km) 

ī Railways (km) 

ī Airports (total number) 

Á Electricity Infrastructure 

ī Transmission Lines (km) 

Á Three-waters Infrastructure (stormwater, wastewater, potable water) 

ī Nodes (#) 

ī Pipelines (km) 

Á Land Cover 

ī Built Land (km2) 

ī Production Land (km2) 

ī Natural/Undeveloped Land (km2) 

Results from this analysis giving the exposure of these asset classes is considered in detail for the 

aŀƴŀǿŀǘǹ-Whanganui Region in Section 6. 

5.2 Key sectors around which to consider climate change impacts for 
Horizons Regional Council 

For key sectors, we have identified the top five to six sectors according to GDP and employment in 

the region (Table 5-1 and Table 5-2).  

Table 5-1: Top employment sectors in the Maƴŀǿŀǘǹ-Whanganui Region.  
 

Sector 
aŀƴŀǿŀǘǹ-
Whanganui Region 

% regional 
employment 

% national sectoral 
employment 

Agriculture, Forestry and Fishing 9100 8.8 7.5 

Public Administration and Safety 9300 9 7.5 

Retail Trade 10300 10 4.8 

Education and Training 11100 10.8 5.9 

Manufacturing 11500 11.1 4.9 

Health Care and Social Assistance 13100 12.7 5.5 

Total employment   62.4 
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Table 5-2: Top GDP-earning sectors in the aŀƴŀǿŀǘǹ-Whanganui Region (2016).  
 

Sector Millions NZD % of regional GDP 

Agriculture 674 7 

Health care and social assistance 723 7.5 

Public administration, defence, and safety 758 7.8 

Primary manufacturing 792 8.2 

GST on production, import duties, and other 
taxes 

819 8.5 

Total regional GDP  39 

 

A lack of detailed information on the Education and Training and Manufacturing sectors means that 

it is not possible within the resources of the project to assess the potential impacts of climate 

change in these sectors. Outside of these, we have selected the following key sectors from this 

analysis to consider the implications of climate change for Horizons Regional Council: 

Á Agriculture, Forestry and Fishing 

Á Public Administration and Safety 

Á Retail Trade 

Á Health Care and Social Assistance. 
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6 /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƳǇŀŎǘǎ ŦƻǊ ǘƘŜ aŀƴŀǿŀǘǹπ²ƘŀƴƎŀƴǳƛ wŜƎƛƻƴ 
A review was conducted of expected climate change impacts on New Zealand generally (MBIE, 

Undated, Ministry for the Environment, 2017a, Clothier et al., 2012, Reisinger et al., 2014) and 

considered in terms of: 

Á Expected climate changes noted in Section 4 

Á The socioeconomic profile of the region (Section 3, Section 9 (Appendix)); and 

Á RiskScape exposure modelling for coastal inundation and flood hazards 

Based on these, climate change impacts to be anticipated in the aŀƴŀǿŀǘǹ-Whanganui Region are 

considered in terms of the following selected key sectors of economic activity in the aŀƴŀǿŀǘǹ-

Whanganui area: 

Á Agriculture, Forestry and Fishing 

Á Public Administration and Safety 

Á Retail Trade 

Á Health Care and Social Assistance 

Additionally, the impact of climate change on cross cutting areas has been considered: 

Á Infrastructure 

Á Housing 

Á Water 

Á Environment and tourism. 

Based on the risk exposure modelling for coastal inundation and flooding undertaken for 

Parliamentary Commissioner for the Environment (2015) and Paulik et al. (in preparation), NIWA 

estimates the exposure of assets in the aŀƴŀǿŀǘǹ-Whanganui Region from: 

Á a 1-in-100-year storm tide event at present day sea level and future levels of SLR; and 

Á the total flood hazard area (FLHA) identified from flood hazard and flood prone soil 

maps (see Section 5.1 for more detail). 

A detailed breakdown of district-level exposure by asset type is presented in Section 11. 

A summary of climate change-related impacts for the different sectors and cross-cutting areas is 

presented in Table 6-1 at the end of this chapter. 
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6.1 Areas exposed to coastal inundation and river flooding 

Maps of areas exposed to sea-ƭŜǾŜƭ ǊƛǎŜ ŀƴŘ ǎǘƻǊƳ ǘƛŘŜ ŜǾŜƴǘǎ ƛƴ ǘƘŜ aŀƴŀǿŀǘǹ-Whanganui Region 

are presented in Figure 6-1 to Figure 6-3 and a map of the flood hŀȊŀǊŘ ŀǊŜŀ ƛƴ ǘƘŜ aŀƴŀǿŀǘǹ-

Whanganui Region is presented in Figure 6-4. The largest areas exposed to coastal inundation are 

around Foxton/Shannon, TangimoanaΣ ŀƴŘ ²ƘŀƴƎŀƴǳƛΦ ¢ƘŜ wŀƴƎƛǘƛƪŜƛ ŀƴŘ aŀƴŀǿŀǘǹ ŎŀǘŎƘƳŜƴǘǎ 

have the largest areas exposed to flood hazards.  

wŜƭŀǘƛǾŜ ǘƻ ƻǘƘŜǊ ǇŀǊǘǎ ƻŦ bŜǿ ½ŜŀƭŀƴŘΣ aŀƴŀǿŀǘǹ-Whanganui has lower exposure to coastal 

inundation than most other regions. For 0.9 m of sea-level rise (as an example) with a 100-year 

return period storm tide event, the region is ranked 12th in terms of population exposed (out of 14 

regions), 9th in terms of numbers of buildings exposed, and 7th for production land exposed (Paulik et 

al., 2019b)Φ IƻǿŜǾŜǊΣ ŦƻǊ ŦƭƻƻŘ ƘŀȊŀǊŘǎΣ aŀƴŀǿŀǘǹ-Whanganui is relatively more exposed compared 

with most other regions. The region is 6th in terms of population exposed and 5th for numbers of 

buildings exposed. It ranks 4th for production land area exposed to flooding (Paulik et al., 2019a). A 

full breakdown of region-by-region exposure to the different asset classes is provided in Section 11. 
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Figure 6-1: 1% AEP storm tide + sea-level rise elevations exposure in the western aŀƴŀǿŀǘǹ-Whanganui 
Region. The top boxed area is Tangimoana, see Figure 6-3 for detail. Bottom boxed area is Foxton, see Figure 
6-2 for detail. Source: Paulik et al. (2019b). The eastern half of the region is not shown as there is minimal 
exposure on that coastline. 
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Figure 6-2: 1% AEP storm tide + sea-level rise elevations exposure in the Foxton area. Source: Paulik et al. 
(2019b).  
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Figure 6-3: 1% AEP storm tide + sea-level rise elevations exposure in the Tangimoana area. Source: Paulik 
et al. (2019b).  

 




















































































































































