
Manawat�-Whanganui
Regional Climate Change 
Risk Assessment

Prepared for
Horizons Regional Council
Prepared by
Tonkin & Taylor Ltd
Date
September 2021
Job Number
1014266.V1.0



Document Control

Manawat�-Whanganui Regional Climate Change Risk Assessment
Version 1.0 published 02 September 2021

Prepared by:
Gemma Bishop
Morgan Lindsay

Ben Simms
Alex Cartwright

Reviewed by:
Alex Cartwright

Approved by:
Peter Cochrane

Sections of this report have been technically reviewed by:  
Manea Sweeney, James Hughes, Roger MacGibbon and Alex Cartwright.

This report was prepared in collaboration with Councils of the
Manawat�-Whanganui Region.

Distribution
Horizons Regional Council        1 PDF copy 
Tonkin & Taylor Ltd (FILE)        1 electronic copy



Tonkin & Taylor Ltd
Manawatǹ-Whanganui Regional Climate Change Risk Assessment
Horizons Regional Council

September 2021
Job No: 1014266.v1.0

Table of contents

1 Introduction 3
2 Framework, method and approach 4

2.1 Framework 4
2.2 Method (assessing risk) 7
2.3 Approach 7

3 Summary of climate change for the region 9
4 Summary of climate change risks 12

4.1 District summaries 15
5 Te Ao Tǹroa | Natural world 19

5.1 Biodiversity and ecology 20
5.2 Biosecurity 25
5.3 Natural landscapes 28
5.4 Freshwater ecosystems 32

6 Hauora | Wellbeing 35
6.1 Health 35
6.2 Public spaces 39
6.3 Location, quality and availability of housing 42
6.4 Social capital 46

7 Business 51
7.1 Commerce: commercial buildings and manufacturing 52
7.2 Fast moving consumer goods (FMCGs) 53
7.3 Livestock and animal welfare 55
7.4 Productivity of land 61
7.5 Tourism 65

8 Infrastructure 70
8.1 Water supply 71
8.2 Stormwater 76
8.3 Wastewater 79
8.4 Flood management schemes 83
8.5 Energy 87
8.6 Telecommunication 95
8.7 Solid waste management 97
8.8 Rail network 101
8.9 Road network 105
8.10 Transportation by air and seaports 109

9 Cultural 115
9.1 Cultural landscapes 116
9.2 Taonga 118
9.3 Physical heritage 121
9.4 Parks, huts and tracks 123
9.5 Freshwater recreation 127

10 Governance 131
10.1 Potential maladaptive outcomes 131
10.2 Institutional arrangements 134
10.3 Litigation risk 135
10.4 Treaty of Waitangi 136



Tonkin & Taylor Ltd
Manawatǹ-Whanganui Regional Climate Change Risk Assessment
Horizons Regional Council

September 2021
Job No: 1014266.v1.0

10.5 Limited research in adaptation 136
10.6 Emergency events 137
10.7 Political support 138
10.8 Democratic institutions 138

11 Knowledge gaps and future research 139
12 Closing remarks 141

12.1 Next steps 142
13 References 143
14 Applicability 145



1

Tonkin & Taylor Ltd
Manawatǹ-Whanganui Regional Climate Change Risk Assessment
Horizons Regional Council

September 2021
Job No: 1014266.v1.0

Executive summary

Climate change is one of humanity’s greatest challenges. The impacts of climate change are already
being felt within the communities, businesses, native ecosystems, and infrastructure within the
region. Climate change, and its associated impacts will have significant social, economic,
environmental and cultural implications for the region’s communities.

This high-level risk assessment provides an important step in the formulation of climate changes
strategies for the region. This Regional CCRA provides one of the first steps toward building
resilience to climate change. Changes include increases in temperature, variations in precipitation,
sea level rise, and changing wind speeds. These changes can lead to more frequent and acute events
occurring such as flooding (coastal and inland), extreme storms and drought.

Risks were assessed within six community based values: Te Ao Tǹroa | Natural world; Hauora |
Wellbeing; Business; Infrastructure; Cultural; Governance. While the six established community
values align closely to those values within the Treasury’s Living Standards Framework, these have
been tailored to the specific context faced by the communities within the region.

Risks from physical changes in climate for the Manawatǹ-Whanganui region are broad, incapsulating
change through time across what our community values. Across all community values, risks are seen
to increase in severity with time, with extreme risks making up over 50% of the risks identified for Te
Ao Tǹroa | Natural world, Hauora | Wellbeing, Business, and Infrastructure. Over 50% of present day
risks are rated as moderate or above for Business and Infrastructure. All identified risks for Hauora |
Wellbeing and the vast majority of Infrastructure risks are rated as high or extreme by 2100.

Summary risk profiles for each community value across present, 2050 and 2100 timeframes.

While many risks will be present across the region, these may present themselves at differing
timeframes and levels of severity. With the differing geographies of the region, there is disparity
with the hazards and associated risks that will be experienced. This includes differing patterns of
rainfall and associated dry spells and droughts, with the east coast likely to experience more dry
periods. Risks to population centres are primarily associated with flooding, sea level rise and coastal
inundation. Coastal processes are of most concern for Whanganui, however those areas located on
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the Plains such as Manawatǹ, Rangitơkei, and Palmerston North have an increased exposure from
inland flooding due to their location within floodplains.

Risks to business, especially tourism, in districts such as Ruapehu from reduced snow and ice are
already present and projected to increase with climate change. Social inequalities will be
exacerbated as a result of this, and wider changes in climate across the region. Land production and
animal welfare are of concern, with pastoral land in the Horowhenua, Manawatǹ and Tararua
districts having increased risk to flooding due to their exposure and the impact excess water can
have on pasture and product growth.

This document provides a broad understanding of climate change risks within the Manawatǹ-
Whanganui Region presently, and how these may change over time, based on current understanding
of climate science and climate projections. This document forms part of an ongoing journey to
understand and respond to climate change and is designed to help inform steps toward adaptation.
Through undertaking this regional CCRA in collaboration with Treaty Partners, Regional Council,
Territorial Authorities and wider stakeholders, it is hoped that each stakeholder group feels a level of
ownership and continues this important journey toward climate adaptation.

To support the progression toward adaptation, the next step is to consider the risks highlighted
within this document, and agree which should be prioritised for adaptation planning. This should
continue through a collaborative approach, identifying risk owners, and the role of Horizons Regional
Council for each of the risks. Horizons Regional Council’s role relating to action for each risk could
include direct ownership, along with the need to advocate for and inform other risk owners and
decision makers. Ensuring buy-in across risk owners, stakeholders and the wider public is
fundamental for effective action now and into the future.

This process of prioritising risks for adaptation planning could be undertaken in a number of ways,
but will likely include:

· Review of the risk ratings and associated strength of evidence (including knowledge gaps);
· Consideration of urgency through establishing action already underway; and
· Wider consideration of consequences.

This regional CCRA sits within a wider cycle of climate risk assessment and associated adaptation at a
local, regional and national level. The desire is that local risk assessments and adaptation plans
inform those at a regional level, and subsequently these assessments inform the National
Adaptation Plan (NAP) and associated National CCRA. The first NAP is due for publication in 2022,
with timeframes for review likely every five years, aligned to that of the National CCRA.

This provides a natural cycle for local and regional risk assessments and associated adaptation
planning, following a similar timeframe to that at a national level, ensuring publication of regional
assessments and plans in advance of the NAP review. It is recognised that Long Term Planning (LTP)
processes occur on a three year cycle, resulting in a potential mismatch in planning for climate
adaptation, and associated implications on funding. Consideration on the cycle of adaptation
planning is required to best inform the NAP while aligning to financial requirements of LTP.
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1 Introduction
Climate change is one of humanity’s greatest challenges. The impacts of climate change are already
being felt within the communities, businesses, native ecosystems, and infrastructure within the
region. Climate change, and its associated impacts will have significant social, economic,
environmental and cultural implications for the region’s communities.

This high-level risk assessment provides an important step in the formulation of climate changes
strategies for the region. Horizons Regional Council and the Territorial Authorities across the region
have committed to collaborative working in the face of climate change. As part of this commitment
to work together the region’s Mayors and Chair have agreed to undertake a range of work to build
knowledge and understanding of the effects of climate change, with the aim of building resilience
across the region.

Following on from the first National Climate Change Risk Assessment (NCCRA), this Regional Climate
Change Risk Assessment (CCRA) looks to provide a basis for prioritising and responding to the
impacts of climate change on community wellbeing in the region. The key project objectives are to:

· Identify community risks in the face of climate change.
· Build a common understanding of the issues across councils.
· Provide an initial prioritisation of risks for action.
· Support in the sharing of climate change vulnerabilities with communities and wider

stakeholders.

This Regional CCRA provides one of the first steps toward building resilience to climate change.
Changes include increases in temperature, variations in precipitation, sea level rise, and changing
wind speeds. These changes can lead to more frequent and acute events occurring such as flooding
(coastal and inland), extreme storms and drought. When assessing climate change risks, guidance is
provided by the International Panel on Climate Change (IPCC), where risk sits at the intersection of
physical hazards, exposure of human and natural systems to those hazards, and their vulnerability
(in terms of sensitivity to change and ability to cope or adapt), shown in Figure 1.1.

Figure 1.1: International Panel on Climate Change (IPCC) risk relationship.
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2 Framework, method and approach
The project has taken a risk-based approach to identify impacts of climate change within the region,
focusing on those negative impacts associated with physical climate changes. While important topics
as part of the wider climate change discussions, efforts to reduce greenhouse gas emissions
(mitigation), nor the risks associated with the shift to a lower carbon future (transition), are not part
of this first Regional CCRA. Furthermore, with a focus on the negative impacts, opportunities arising
from climate change have also not been captured as part of this assessment.

This section provides a high-level summary of the how community values are established and
documented (framework), the way that risk has been assessed (method), and the way this was
undertaken (approach). Each of these stages are discussed in more detail within the Interim Report
(June 2021).

2.1 Framework

When considering risks from climate change, we first need to understand what could be at risk (our
“values”). A bottom-up approach to define values has been used to reflect values that relate to the
community. Development of the values framework has occurred in stages:

1 Broad engagement across the region (primarily through online interactive survey).
2 Refinement of values from broad engagement during hui with subject matter experts.
3 Testing the values during hui with subject matter experts.

Depicted as spokes within a bicycle wheel, community values form the structure and strength of the
wheel. Each spoke is important in its own right, and functioning of all is fundamental to the success
of the wheel. Reliance and interaction across each community value, just like spokes, is expected,
with focus given to each to ensure a functioning wheel. The circular nature of the wheel not only
demonstrates the wider climate change journey, but also the need for climate change work to be
constant, without a start of end (linear).

While the six established community values align closely to those values within the Treasury’s Living
Standards Framework, these have been tailored to the specific context faced by the communities
within the region. The six community values are:

· Te Ao Tǹroa | Natural world.
· Hauora | Wellbeing.
· Business.
· Infrastructure.
· Cultural.
· Governance.

It is recognised that while risks associated with climate change and Governance often sit outside the
regional control, their impact on the community is strongly felt, and therefore need to be reflected
within this Regional CCRA, even if they are not assessed in a similar way to other risks.
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Figure 2.1: Community values framework.




































































































































































































































































































































	Page 17

