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1. Introduction

The Canterbury Climate Partnership
Plan is a collaboration between the
Councils in the Canterbury region
with the aim of understanding
potential climate impacts and
mitigating and adapting to the
changes which may occur.

The Waimakariri District Council is leading the
task of exploring, creating and delivering nature-
based solutions to climate change issues with the
precise action being:

Action 4.2

Develop a blue-green network plan for Canterbury
and accompanying guidance to support locally

led implementation.

Action 4.2a

Maximise opportunities to collaborate with
key stakeholders to provide guidance on blue-
green infrastructure placement and hazard
resilience investment.

Action 4.2b

Collaborate and align with Greater Christchurch
Partnership and key stakeholders to deliver a
blue-green network.

Action 4.2¢

Investigate the feasibility of establishing blue-
green infrastructure on council-owned land,
including identifying priority locations for
implementation across Canterbury.

The first stage in achieving the goals is to define the
terms which are being used, explore what is already
being done nationally and internationally and use
this information to inform the scope of the work.
This literature review embodies the first stage in the
process, to define terms and explore what is being
achieved within and outside of the region.

Q@ Honda Forest, Kaiapoi, Canterbury
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2. What Are Nature-based Solutions?

As a society, we face many changes
in the coming years. Issues of water
and food security, human health,
disaster risk and climate change all
pose significant threats for human
populations and the natural world
(Cohen-Shacham et al., 2016).

To address these challenges, the theory of Nature-
based Solutions (NbS) has been developed.
Nature-based Solutions represent the ways that
we can work with the natural world to enhance
their working and produce solutions to the issues
we face (Seddon et al., 2019).

NbS are closely related to and developed from
other, earlier concepts, such as the “ecosystem
approach” introduced to the Convention on
Biological Diversity in 1995 as a central principal of
the work and ethos (Secretariat of the Convention
on Biological Diversity, 2004). This concept
defined a strategy to integrate management

of land, water and living resources to enable
conservation, sustainability and equity of use of
natural resources. It was one of the first times
that governments began to integrate ecosystem
services into planning documents rather than
focus on protection of areas of high species
diversity (Parliamentary Office of Science and
Technology, 2011).
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The ecosystem approach established the

concept of ecosystem services (ES). In 2005,

the International Union for Conservation of
Nature (IUCN) conducted and published a report
authored by the Millenium Ecosystem Assessment
(2005) in which the benefits, goods and services
obtained directly and indirectly from ecosystems
were outlined.

These were divided into four areas:

o Provisioning which includes the supply
of consumables such as food, timber,
biochemicals and medicines

o Regulating relating to services such as
climate, air and water regulation as well as
pest and disease control

e Supporting indicating photosynthesis, soil
creation and nutrient cycling

e Cultural services which provide a sense of
place and meaning, spirituality, recreation,
aesthetic values, and physical and mental
health.

Ecosystem theory is integrated into Nature-based

Solutions, however, although linked, it is important

to highlight that the theories are not nested, but

instead interact (Remme et al., 2024). This is an

important distinction which shapes the research

of both concepts and the integration of these into

policy. The main way these concepts interact is via

the mechanisms of the NbS that can alter the flow

of ES from the ecosystem to the socio-economic

system (Seddon et al., 2019, Figure 1).
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Figure 1. NbS mediate the flow of ecosystem services from ecosystem to the socio-
economic system to gain improvements to societal challenges (Seddon et al., 2019).



Whilst the underlying concept of NbS has been
discussed for decades by organisations such as
IUCN and research institutions, the practice is
relatively young. This reflects the lack of a single,
distinct definition for NbS, although most are
similar, citing the alteration of natural systems to
alleviate societal challenges (Table 1). Considering
this, the IUCN introduced the Global Standard for
Nature-based Solutions document outlining key
definitions, and a systematic framework to design
solutions and verify NbS outcomes (IUCN, 2020,
Figure 2).

The framework sets out the process of designing
solutions which starts with understanding societal
challenges. It does not define what the NbS

could be and as a result NbS can offer green-grey
solutions and a range of mechanisms including
“ecosystem-based adaptation such as restoration
efforts: ecosystem based management, urban
green and blue infrastructure, ecological
restoration, ecological engineering, forest
landscape restoration, ecosystem-based
mitigation, ecosystem-based disaster risk
reduction, natural capital and potentially
biomimicry (inspiration from natural selection
solutions adopted by nature) and biophilic (an
approach to architecture that seeks to connect
building occupants more closely with nature)
design” (Kiddle et al., 2021).

To simplify the range of actions, Cohen-Shacham
et al. (2016) divided nature-based solutions into
five categories that can be implemented alone or
as an integrated system:

«  Ecosystem restoration

+ Issue specific ecosystem related approaches
such as ecosystem-based disaster risk
reduction

« Infrastructure related approaches such as the
use of green infrastructure

« Ecosystem-based management approaches
such as integrated water management
strategies

- Ecosystem protection approaches.

Whilst the IUCN framework has outlined good
parameters for ensuring positive outcomes for
NbS, there are examples of actions taken under
the NbS banner which have not yielded the
intended impacts.

Examples include climate change NbS leading to
a decrease in biodiversity due to afforestation of
monocultures, areas being protected without any
partnership or collaboration with the indigenous
people living on the land or NbS being used as
“greenwashing” (Seddon et al, 2022).

Therefore, NbS should meet the following criteria:

- Beecology-based

«  Be hybrid solutions between green (natural
actions and interventions) and grey
(engineered actions and interventions)

+ Have afair distribution of benefits such as
environmental, societal, and economic

« Include community participation

- Be cost-effective and specific to the challenge
and opportunities presented.

Q christchurch Central, Canterbury
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Q Rakaia River, Canterbury
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Figure 2. The Eight Standards for NbS as devised by the IUCN framework (2020).



Table 1. Accepted definitions for NbS from different organisations.

Organisation/Researcher Definition

“Nature-based solutions are actions to protect, conserve,
restore, sustainably use and manage natural or modified
terrestrial, freshwater, coastal and marine ecosystems
United Nations 2004 which address social, economic and environmental
challenges effectively and adaptively, while simultaneously — el
providing human well-being, ecosystem services,
resilience and biodiversity benefits.”

“Solutions that are inspired and supported by nature,
which are cost-effective, simultaneously provide
environmental, social and economic benefits and help
European Commission 2015 build resilience. Such solutions bring more, and more
diverse, nature and natural features and processes

into cities, landscapes and seascapes, through locally
adapted, resource-efficient and systemic interventions.”

“Nature-based solutions are actions to protect,
sustainably manage and restore natural and modified
IUCN 2016 ecosystems in ways that address societal challenges
effectively and adaptively, to provide both human well-
being and biodiversity benefits”

“We define nature-based solutions as actions that

(i) alleviate a well-defined societal challenge, (ii)

utilize ecosystem processes of spatial, blue and green
infrastructure networks, and (iii) are embedded within
viable governance or business models for implementation.
In short, nature-based solutions must fulfil the criteria of
challenge-orientation, ecosystem process utilization and
practical viability.”

Albert et al 2019

@ Waimakariri River, Canterbury



3. Nature-based Solutions
in Aotearoa New Zealand

Aotearoa New Zealand’s first national
adaptation plan, “Adapt and thrive:
Building a climate-resilient NZ
(2022)”, defines NbS as being...

“Solutions that are inspired and supported by
nature and are cost effective, and at the same
time provide environmental, social and economic
benefits and help build resilience. Such solutions
bring more, and more diverse, nature and natural
features (eg, vegetation and water features) and
processes into cities, landscapes and seascapes,
through locally adapted, resource-efficient

and systemic interventions. For example, using
vegetation (eg, street trees or green roofs) or
water elements (eg, rivers or water-treatment
facilities) can help reduce heat in urban areas or
support stormwater and flood management”.

A recent report released in late 2024 indicated
that NbS were being used in different parts of
Aotearoa New Zealand but were notably missing
from much of the Canterbury area (Figure 3; Boffa
Miskell Limited, 2024).

Q@ Aoraki/Mount Cook National Park, Canterbury

The main climate drivers for the interventions
were assessed as being flooding (from rain events,
rivers and coastal inundation) and erosion, whilst
the societal drivers were mainly strategic and
funding alignment. The report highlighted the fact
that there was no collective agreement on the
terms used or any standards, which prevented
information sharing and any comparisons. It

also noted that a lack of definition and collective
knowledge around application and trade-offs can
lead to misuse and misinterpretation.

The Boffa Miskell report identified gaps in the
insight and opportunities and proposed a roadmap
for the effective creation and delivery of NbS with
four action areas: Knowledge, Technical, Policy
and Financial. To address these, a community of
practice to expand and share the knowledge base
with standard methodologies and an engagement
strategy was suggested alongside providing
policy guidance and integration. Finally, reducing
scepticism and increasing support along with
public and private investment in NbS creation,
research, monitoring was recommended.
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Figure 5: Climate change risk that is addressed in NbS projects in New Zealand
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Figure 7: National coverage of the known current and planned local
NbS projects (green), based on New Zealand NbS review findings
Figure 6: Primary driver for the initiation of NbS projects in New Zealand ‘ and national survey insights

Figure 3. Except from a national report on NbS showing the locations of known NbS and the
climate and societal drivers for the projects.

Q Lake Wanaka, Canterbury




4. The Interaction Between Blue-
Green Networks, Nature-based
Solutions and Ecosystem Services

NbS involve nature or ecosystems of various
scale and type. The precise format of the NbS
will be determined by the societal issue being
addressed, resources available, and involvement
of local community.

This infers that NbS will include local projects
tailored to the specific circumstances at play.
However, if these NbS can be linked, they can be
used to address issues at larger district, regional,
and national scales, and create blue-green
networks (BGN). Therefore, BGN are not strictly
classified as a NbS and are more likely a systems-
approach to issues of scale, integrating blue and
green infrastructure into planning and design (Xi
et al., 2022). They are distinct concepts but can be
viewed as closely aligned with similar objectives of
working with ecosystem services.

NbsS have been stated as being “integral
components of Gl [Green infrastructure]
networks, providing numerous ecosystem
services by replicating natural processes...The
significance of strategically siting these solutions
throughout urban areas becomes apparent,
ensuring equitable access to climate hazards
protection” (Azadgar et al., 2025). Azadgar et al.,
found that in Rome NbS could exacerbate socio-
economic inequities through their placement in
wealthier areas. The authors also warn of “eco-
gentrification”, whereby enhancing the blue and
green infrastructure of an area can lead to an
increase in house prices and the cost of living
over time. This may be mitigated by engaging the
community that the NbS are designed to service
and reinforces the point that NbS require local
input and governance to be legitimate and not just
“greenwashing”.

There is no universal definition of BGN, and they
are known by many synonyms such as green-blue
infrastructure, green infrastructure, urban green
infrastructure and even extending to biocultural
diversity, sponge cities and liveable cities (Mercier,
2023; Pauliet et al., 2019; Box 1). Furthermore,

the typologies nestled within BGN such as parks,
allotments, rain gardens etc and the types of NbS
and ES offered are hugely varied with no universal
names, causing issues with verifying the validity or
creating guidelines for the development of BGN.

9

Box 1: Blue, Grey and Green Infrastructure?

Terms such as green infrastructure have
been used in research, strategy documents,
policy and other guidance documents. If

it is understood that NbS are solutions to
societal issues which include green and grey
infrastructure, we also need to understand
those terms. Without unified underpinning
definitions, these terms can appear to be
“buzz words” and feed into the scepticism
referred to in the Boffa Miskell report.

The easiest term to define is grey
infrastructure. This refers to traditional built
or engineered infrastructure such as sea
walls, tsunami alarms and water pipes and
pumps (Alves et al, 2019). This appears to
be agreed upon internationally, particularly
when dealing with water resources.

Green infrastructure has a wealth of
definitions such as:

“A strategically planned network of high
quality natural and semi-natural areas
with other environmental features, which

is designed and managed to deliver a wide
range of ecosystem services and protect
biodiversity in both rural and urban settings™
(UNEP Glossary) or “a strategically planned
network of natural and semi-natural areas
with other environmental features designed
and managed to deliver a wide range of
ecosystem services” (European Commission,
2025).

Blue infrastructure can be defined as the
water resources which form part of the green
infrastructure, the rivers, streams, wetlands,
estuaries etc. Sometimes this is extrapolated
out into “blue carbon” referring to the
increased capacity of wetland areas to store
carbon in the sediment.

Q@ christchurch Central City



However, it is understood that the spatial
connection of NbS and natural blue and green
spaces is particularly important when considering
ecosystem services and flow throughout a
landscape such as pollinators from agricultural
areas having vegetated corridors that enable them
to reach urban areas and provide a similar service.
Langemeyer & Baro (2021) suggest envisioning NbS
as nodes in a larger network or web of connected
natural features to enable flow of ES, thereby
creating the BGN.

In their research, they held a series of workshops
to enable the creation of maps which show the
spatial inking of NbS with underpinning data
outlining the most relevant NbS to be managed,
restored or created. This underpinning data was
gathered from a range of stakeholders who listed
the most appropriate ES for the area and where
provision was lacking.

In recent years, there has been increased attention
given to the ES within urban areas to assess quality
and quantity and inform the creation of BGN.

Most of the studies have been undertaken in
Europe, North America and Asia with very few
from Oceania (Veerkamp et al., 2021). Many of the
studies focus on the properties of ES rather than
expanding research to consider ES supply and
demand of certain localities and the benefit of
multiple BGN features when compared with grey
infrastructure.

Internationally, models have been generated
enabling the mapping of various ES across
landscapes. Examples are the Artificial
Intelligence for Ecosystem Services (Aries) or
Land Utilisation Capability Indicator (LUCI) tool
(Jackson et al, 2013). Lincoln University, NZ, has
studied the mapping of ES, building on the work
of these software packages. They realised that the
data did not consider the interactions of service
provision offered by multiple components on a
spatial scale (using the concept of ecological
field theory). Their findings indicate that through
mapping interactions, landscape design can be
improved to increase certain ES and expand their
use (Morris et al., 2024).

5. Blue-Green Networks in
Aotearoa New Zealand

Following multiple flooding events
in 2023, many areas of Aotearoa
New Zealand began discussing the
concept of sponge cities, using
green infrastructure to assist in
flood mitigation and storm water
management (Mercier, 2023).

The theme of connectivity can also be seen in
many districts across the country. Significant
projects have been formulated in Whangarei

and Wellington aiming to protect and enhance
ecological significant areas but also restore and
connect to provide essential ecosystem services.

5.1 Auckland City Council

An example of BGN which only addresses targeted
societal issues in certain areas was developed

by the Auckland City Council. The “Making Space
for Water” project focussed on mitigating severe
weather events in urban areas and increasing

the resilience for grey infrastructure (Auckland
Council, 2024).

Integrated into this concept was the blue-green
network comprising a system of waterways,
wetlands and parks that accommodate
stormwater and reduce flooding in inhabited
areas. Whilst the focus is on flood mitigation, it

is recognised that the blue-green areas also offer
a range of ancillary benefits such as recreation

for communities, wildlife corridors and space for
native fauna and flora, as well as opportunities for
cultural narrative and education.

Q@ Waimakariri River, Canterbury
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Q@ Devonport, Auckland
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Q Queenstown

5.2 Queenstown Lakes District Council

Queenstown Lakes District Council has a draft
“Blue-Green Network Plan” which maps out the
parks, open spaces, trails, and waterways across
Priority Development Areas and settlements and
identifies what should be protected, enhanced,
and better connected as the district grows.

The plan was developed in recognition of the
importance for areas to be connected, to create
ecological resilience, stronger communities, well-
designed liveable neighbourhoods, and a healthier
environment.

Some of the identified co-benefits include
enhanced biodiversity, improved water
quality, increased resilience to climate
change, more spaces for recreation, sports
and social connection, fostering of education
and environmental stewardship, sustainable
development and enhanced visitor experience.
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The plan is built on five key principles:

« Mana o te Wai - Prioritising water as the
foundation of healthy environments and
communities

«  Woven into the context - Tailoring solutions
to each place while contributing to the wider
network

- Coexistence of nature and people - Designing
spaces that benefit both ecosystems and
everyday life

«  Connecting people and place - Strengthening
access and belonging through integrated
networks

«  Fit for purpose and well serviced - Ensuring
open spaces are well-located, well-designed,
and multifunctional.

The network plan includes 18 local Blue-Green
Plans to help guide future development (figure 4).
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Figure 4. Example of a local network plan (taken from Queenstown Lakes District Council Blue-
Green Network Plan, Queenstown Lakes District Council & Boffa Miskell, 2025).

Q Lake Wakatipu, Queenstown
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5.3 Wellington City Council

Wellington City Council has developed a
biodiversity strategy and action plan which outline
the actions to integrate wildlife corridors through
the city, allowing people in urban areas to easily
access nature and for biodiversity to be visible
both in the living forms and in art (Wellington City
Council, 2015).

The Green Network Plan also sets out goals for
the city to deliver “the many ecological, social,
economic, cultural and public health benefits

to the central city as it grows, enhancing its
liveability for residents, workers and visitors™.
This vision incorporates having sufficient quantity
of well distributed blue and green spaces of
sufficient quality.

In the next ten years, the council aims to have no
net loss, double the number of trees, enhance

Q Kelburn, Wellington
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20 existing urban spaces and deliver 2 new parks
offering a “continuum of diverse green spaces”
(Wellington City Council, 2022).

5.4 Whangarei District Council

Whangarei District Council has been formulating
the blue-green network idea for almost a decade
and has produced a comprehensive strategy and
accompanying documents. The Council approaches
the network with a more people centred view
stating that “urbanisation has led to a disconnect
between humans and nature” (Whangarei District
Council, 2016). Other issues such as flooding,

heat islands, biodiversity loss and cultural
disconnection are also cited as issues which can
be addressed through the creation of a blue-green
network linking waterways and green areas (parks,
gardens, forests, amenity planting etc).

Q@ Lambton Harbour, Wellington




Whangarei District Council has four themes which
have guided the development of their strategy
including:

- Enhancing and connecting our communities

- Enhancing ecosystem services and ecological
connectivity

+  Providing opportunities for economic
development

+  Protecting our communities from natural
hazards.

The blue-green network strategy is a long-

term vision with implementation occurring

over 50 years as funding becomes available

and opportunities such as land availability and

infrastructure upgrades are required.

. Blue-Green Network Programme Dashboard

Whangarei has the advantage of natural bush
surrounding the city that can be linked up through
the urban areas, creating corridors for recreation
and biodiversity.

The strategic tools used to create the blue-green
network include planning tools and rezoning
areas, creation of urban design guidelines, review
of bylaws and strategies including for signage,
walking and cycling, economic development,
stormwater management and open space.

Currently, the blue-green network plan can be
viewed on the council website, via the mapping
software (Figure 5).
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Figure 5. Blue-green network visualised on mapping software provided by Whangarei

District Council (Whangarei District Council, 2024).

Q Matapéuri Beach, Whangirei
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6. Blue-Green Networks in Canterbury

6.1 The Greater Christchurch
Partnership (GCP)

The Greater Christchurch Partnership Plan (2024)
defined the blue-green network as “a series of
spaces and corridors that follow and connect
water bodies, parks, green areas and the coast.
Blue elements include rivers, streams, storm
water drains and basins, wetlands, freshwater,
and coastal water; while green elements include
trees, parks, forests, reserves and greenways”.

The spatial plan aims to give effect to national
policy direction and contribute to a well-
functioning urban environment, supporting a low
emissions future and healthy environment. The
strategy recommends green belts around urban
areas to enhance and expand a network of green
spaces and protect significant natural areas and
productive soils for food production (Figure 6).

The blue-green network has six principles:

«  Healthy waterways

« Integration of green infrastructure into urban
accessible areas

«  Connectivity for people

+  Flora and fauna; multi-functionality

+  Regenerative including mechanisms for
adapting to and mitigating for climate change

- ldentity to create a sense of place

Initial high-level design has been created but
work is currently pending.

@ Heathcote, Christchurch

6.2 Christchurch City Council

The Christchurch City Council has developed
the Otautahi Christchurch Planning Programme
(OCPP) which aims to work in partnership with
the Greater Christchurch Partnership and guide
the development of a resilient, liveable city that
meets the needs of residents and businesses
(Christchurch City Council, 2024).

The plan works on a range of spatial scales from
city wide to site level and recognises the need for
connections and networks for people and nature is
important.

The approach is guided by four outcomes:

«  Water valued as taonga

« Agreened city

«  Strengthened identity; and

« Improved connection and prosperity.

To create the “greened city”, the council has
recognised that “It is important that we protect,
restore and improve the ecological integrity and
mauri (essence) of our natural environment,
increasing our resilience to environmental shocks
and supporting our health and well-being -
including our connection to the land”.

To achieve this goal, the potential connections of
green infrastructure have been mapped with the
possibility of enhancements such as street tree
planting, NbS such as swales and green roofs, and the
enhancement of indigenous forest (Figure 7). Although
the term blue-green network is not used within the
document, the underlying concept is similar.

18
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Q Hagley Park, Christchurch
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Figure 7. Excerpt from the Otautahi Christchurch Planning Programme strategy which
aims to create a resilient city and uses the concept of connected green spaces.

Q christchurch Central City
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Q Lake Ellesmere, Selwyn District

6.3 Selwyn District Council

As part of the GCP, Selwyn District Council has
begun gathering data to inform a blue-green
network using the idea of mapping ecosystem
services to inform the strategic direction.
Partnering with Manaaki Whenua - Landcare
Research, the council has commissioned the
mapping of ten ecosystems services throughout

the district’s largest town, Rolleston. The ten services
are rainwater retention; carbon stocks in trees; air
pollution removal; prevention of soil erosion; tree
shade; UV protection from trees; viewshed; number
of birds; distance to a large green area; and distance
to any greenspace (Figure 8).

Bird Species Richness
Number of bird species

Value:
5-6
6-7

o

W s

. 9-10

Figure 8. Example of an ES map being developed for Rolleston (taken from Dang, 2024).
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6.4 Kaikoura District Council

Kaikoura District Council has developed a spatial
plan to continue the “Move Kaikoura Forward”
concept. This plan has a vision to create “a diverse
and welcoming intergenerational community
with a strong whakapapa and thriving future

that sustains nature on the raw edge from tall
mountains to deep sea”.

Whilst the plan identifies areas that can continue to be
developed, it also highlights development constraints
such as landscape (e.g slope of land), natural hazards
(e.g flooding potential) and is based on principles of
ES such as, “valued and interconnected landscapes
are protected and enhanced”.

Within the plan, the council refers to a BGN as

“a planning and design concept that connects
natural water systems (blue) with green spaces
to create a sustainable and resilient urban
environment. It aims to manage water flow,
reduce flooding, improve water quality, enhance
biodiversity, and provide recreational and
aesthetic benefits to the community”. The concept
of “mountains to sea; ki uta ki tai” is referred to
as a guiding concept with indigenous vegetation
plantings along recreation trails (Kaikoura District
Council, 2024; Figure 9).

To collaborate with community and stakeholders,
workshops and meetings were held to shape the
overall spatial plan, using existing information as a
basis to begin discussions.

Q Kaikdura
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6.5 Ashburton District Council

Ashburton District Council has a biodiversity
strategy whose purpose is “to ensure that our
current and future biodiversity is protected,
restored and enhanced; and to encourage people
to value, care and respect it” (Ashburton District
Council, 2024).

The term BGN is not used in the document but is
supported by Goal 2 which aims to “restore and
interconnect for the benefit of the community”.

This work builds on the open space strategy that
notes that special projects will include a review
to assess opportunities to improve connections
and relationships between waterways and
neighbouring urban areas (Ashburton District
Council, 2016).

6.6 Timaru District Council

In Timaru, the town’s masterplan outlines a
strategic framework including “Healthy Timaru.
Te taiao hei whakamaru. Kaitiaki of natural
environment”.

This outcome along with sustainable mobility and
visible identity leads to actions called green weave
and coastal connection.

Whilst these are not termed BGN, the underlying
concepts remain; connecting people and nature
across the landscape via “greenways” to create
resilient ecosystems and communities (Timaru
District Council, 2024; Figure 10).

The document also discusses a “green edge” or
“high amenity green network” making the town
more attractive and supporting the natural
character.

6.7 Mackenzie District Council

The Mackenzie District Council is currently drafting
the Climate Change Strategy and Plan following
consultation to discover the vulnerabilities of the
area and what can be done, such as increasing
health and connection to the natural environment,
restoration surrounding river corridors and using
floodable green infrastructure (Mackenzie District
Council, 2024a; Mackenzie District Council 2024b).

The document will align with other regional
actions including those set out by the Canterbury
Climate Change Partnership and it is anticipated
that a spatial planning component, such as BGN,
will be incorporated.

Coastal connection | Arai te uru

Reconnect with the water edge and celebrate its
dual character—both natural and industrious.

Green Weave | Te raranga a Tane

Join and grow the existing network of open spaces
to create a soft and inviting green frame around
the centre.

Figure 10. Timaru District Council’s Masterplan shows the connected green areas

across the city (Timaru District Council, 2024).
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6.8 Waimate District Council

Waimate District Council (2024) acknowledges
that “working with nature to build resilience”
when facing the impacts of climate change is an
option for mitigation and adaptation.

The council has engaged the community to
discuss issues of climate change at several
workshops focused on seven action plan topics:
transport, water management, land use and the
built environment, carbon sequestration and
natural restoration, waste and circular economy,
education and empowerment and leadership and
collaboration.

The results of the workshops informed the
development of the Climate Resilience Strategy
(2025). Sub-action 4 involves developing a
district biodiversity strategy that promotes and
enhances native biodiversity across the district.
This includes identifying and connecting blue-
green networks to improve ecosystem health and
strength while ensuring species/ecosystems have
room to move and less human pressure.

6.9 Waitaki District Council

Waitaki District Council has a biodiversity strategy
which outlines goals for indigenous biodiversity.
BGN is not noted within the document but the
concept of ki uta ki tai is stated as a guiding
principle and the importance of providing
connections for ecosystems and preventing
fragmentation is discussed.

Action 2.3 mandates a Spatial Biodiversity
Protection and Enhancement Plan to be created

in conjunction with the regional council and other
stakeholders (Waitaki District Council, 2014). The
council’s spatial plan is mainly a planning tool,

but staff considered legislation, census data, soils
data, accessibility and community facility locations,
natural hazards and climate change predictions and
impacts in conjunction with community views to
develop a map showing the spatial arrangement of
features, including green and blue infrastructure.
BGN is not cited in the document but reference

to multi-functional corridors, particularly along
riparian margins, is discussed (Waitaki District
Council, 2022; Figure 11).
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I . .I Gamaru, Glen and Parsons creeks

Structure plan areas
Mew residential areas [greenfield)
Schools

Incfustrial f mln-p‘rmtm

Consolidated rural residential -
subject to feasibility study and
servidng

Reserves [ Open Space

Investigate movement of existing

Potential re-establishment of
passenger rall services between
Chrigtchurch and Dunedin

Mulltl-purpose events centre

uses away from coastal erosion
hazards
Potential hospital upgrade or
Urbanised cycle ways relocation
Secondary Cycle route upgrades Patential youth centre locations

Potential Weston vo Gamaru North
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Mew active rave] link

OdP ® ®

f————

Bulk retail area

Indicative ransport connections
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27

—_———

-

SRR . .
EY

Figure 11. Excerpt from Waitaki District Council’s spatial plan showing location of blue and green infrastructure.

28



6.10 Waimakariri District Council

The Waimakariri District Council adopted a vision

for a project based on the concept of BGN in 2021.

The Arohatia te Awa - Cherish the River project
aims to offer a range of ES across the district by
using waterways as corridors.

To enable strategic focus for the project, a
“biodiversity project viewer” has been developed
to show features of interest on a map and
understand how they could link up to form a
BGN. The features of interest include protected
habitats and ecosystems, pest and rare species
records, biodiversity projects, such as restoration
projects, existing parks, greenspaces, waterways
and so on. The project is ongoing and supported
in the council’s Waimakariri Natural Environment
Strategy (Waimakariri District Council, 2024).

One of the strategy’s desired outcomes is that
“The District’s natural ecosystems are self-
sustaining, healthy, resilient and connected

from the mountains to the sea”. The strategy’s
Implementation Plan includes several actions
aimed at protecting, maintaining, enhancing

and restoring the natural environment and
providing ES for the district. There is support for
the creation of BGN as a mechanism to alleviate
fragmentation. Action 4.2.4.1 promotes landscape
corridors and ki uta ki tai whilst a number of
actions note the importance of ecological linkages
in urban areas. Action 4.1.1.4 mandates staff to
lead the development of a Canterbury region

BGN as part of the Canterbury Climate Change
Partnership Plan.

7. Case Study: The United Kingdom

In the UK, work undertaken 15 years ago noted
that to enable the health of the environment,
ecosystems and people, vast changes were
required.

This culminated in the “Lawton Report”
documenting the need to make space for nature
and create more, bigger, better, joined up natural
areas (Lawton, 2010). This work also highlighted
that although identification and protection of the
most precious areas of natural significance over
the last 70 years was admirable and important,

it was not enough conserve biodiversity and
allow nature to thrive. This realisation enabled
the Nature Recovery Network concept and the
Government Environmental Improvement Plan
(DEFRA, 2023) to link nature conservation with
climate change mitigation and adaptation, public
health and wealth.

This vision has many goals and actions, one
being “Green Infrastructure”, a holistic view of
reaching ecosystem resilience and the provision
of ES including the integration of society with the
creation of green jobs, private finance for nature
and biodiversity net gain. There are 15 guiding
principles of Green Infrastructure, illustrated in
Figure 12.
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To enable delivery of the principles, Natural
England have created 5 Green Infrastructure
Standards that aim to “define what good green
infrastructure ‘looks like’ for local planners,
developers, parks and greenspace managers and
communities, and how to plan it strategically to
deliver multiple benefits for people and nature”
(Natural England, 2023a). The standards include:
S1: Green Infrastructure Strategy Standard; S2:
Accessible Greenspace Standard; S3: Urban
Nature Recovery Standard; S4: Urban Greening
Factor Standard; and S5: Urban Tree Canopy Cover
Standard.

The standards are further supported by a Green
Infrastructure Design Guide which illustrates how
to use the framework, including the principles and
standards, how to design areas (such as green
roofs, rain gardens etc) and integrate different

areas of green infrastructure into a larger network.

The document discusses NbS in different urban
settings (such as a residential area or commercial
area) and within a rural context to build
meaningful BGN across the landscape (Figure 13).

Green infrastructure principles wheel

The 15 Principles are based on:

«  The 5 benefits of Gl or ‘Why Principles’
«  The 5 Descriptive or ‘What’ Principles
- The 5 Process or ‘How’ Principles.

How:
+  How to do good GlI
« The 5 process Principles.

Managed,
valued,
monitored &
evaluated

Design

The 5 Benefit

What:
+  What good Gl looks like
- The 5 Descriptive Principles.

Multifunctional

Why GI?
Connected

Principles

Nature rich beautiful places
Active and healthy places
Thriving and prosperous places

Plan
Strategically

Evidence

Improved water management
Resilient and climate positive places

Accessible

Character
Partnership
and vision

Figure 12. Green infrastructure principles developed in the UK (Natural England, 2023a).
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Figure 13. BGN in an urban area (above) and rural area (below) as depicted by Natural
England, UK (Natural England, 2023b).
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The design guide also includes concepts taken It includes layers which show publicly accessible

from national policy documents such as the ten land and waterways plus those on private land and
characteristics of well-designed places outlined layers other data such as air quality, urban flood
in national governmental documents and how to protection, urban heat management, recreation,
achieve these (Natural England, 2023b; Figure 14). food production, urban habitat maps and socio-

economic statistics. The map is a key tool to
assist with the implementation of the Green
Infrastructure Framework which aims to increase
the green cover to 40% in urban areas. This
framework aims to increase urban greenspace,

There are several tools to assist in the creation and
delivery of green infrastructure. One of the tools
to implement the ideas of the above plan was the
creation of mapping software to guide decisions.

Natural England have commissioned a map to support urban nature recovery, increase the
illustrate the blue and green infrastructure across canopy cover and provide quality, accessible
the country (Natural England, 2024; Figure 15). greenspace within 15 minutes’ walk.

Made to last Enhances the
surroundings

EfﬂCif-'{'lt and Attractive and
resilient distinctive

; A coherent
Functional, healthy pattern of

and sustainable - development

-UCO
S o
©

| e
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o
£'s
-
i

Accessible and
Mixed and easy to move
integrated around

Enhanced
Safe, social and
andinclusive | optimised

Figure 14. Aspects of a well-deigned place as cited by the UK government
(taken from Natural England, 2023b).

32



Green Infrastructure Framework

E‘b’:\m Geagraphy in Government Aw ? Excellence in €

Composite Maps Info

All Layers WA~ AREPTIE,

Activity Spaces Provision
Cemeteries and Religious Grounds
Golf Courses

B Play Space Provision

All Gl assets that are thought to be
D D Publicly Accessible
Opacity e——
I= Land with Permissive Access
Area of Accessible Green
= Infrastructure per Thousand \
People frer PASIOEITS |
Local Authority Area of AGI as LNR L Ay
per Thousand People -'_{,-. -“':‘?s-m-,- o
Woodlands and Access T \
Greenness Grid
Access Points
Private Gardens per Thousand
B Matural Englarn: Cante
Map colors based on A
All content is available under the

Figure 15. A mapping tool developed by Natural England showing the green and blue

Search data Layer.

infrastructure of the country (Natural England, 2025).

Q Queen Elizabeth Olympic Park, London, England
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Sitting alongside the Green Infrastructure map

is the Environmental Benefits from Nature tool
(Natural England, 2025). This tool is similar to

the Biodiversity Net Gain tool, a designed excel
spreadsheet which can calculate the amount of
biodiversity net gain or loss of a particular project
as set out in the UK’s legislation (The Environment
Act, 2021 stipulates at least 10% biodiversity net
gain for every development to be maintained over
30 years).

This tool uses various data as a proxy for ES (Appendix
1). The user must input the habitats/land use of the
site prior to development and post development
which yields a results page outlining which ES will
decline, remain static or increase (Figure 16).

This allows users to test potential scenarios to
ensure that the ES required in an area will be
delivered by the proposed development.

At a local level and involving communities directly,
local authorities have produced interactive maps
where people can log and map their ideas for
enhancements in the local area. The Kent Wildlife
Trust has this map on their website (Kent County
Council, 2025; Figure 17). Individuals, communities
and organisations can suggest what actions should
be taken and why in various locations under a
range of priority types.

Potential impacts of on-site and off-site habitat change at three time points (not cumulative): Whole area

Select area of interest: Change

Whole area 1year | 10year | 30 year |Confidence Interpretation Expand | Collapse |

Food production 2 o --- Click Expand button for advice on how to improve your results ---

Wood production 2 a --- Click Expand button for advice on how to improve your results ---

‘0

hY] hY] hY] B . --- Click Expand button for advice on how to improve your results --—-

1 . --- Click Expand button for advice on how to improve your results ---
1 . --- Click Expand button for advice on how to improve your results ---

- B . --- Click Expand button for advice on how to improve your results ---

* |Carbon storage 2 a --- Click Expand button for advice on how to improve your results ---
Air quality regulation 2 u --- Click Expand button for advice on how to improve your results ---
Cooling and shading Y] bV hY] 1 a --- Click Expand button for advice on how to improve your results ---
Noise reduction 0
Pollination hY] hY] hY] 1 . --- Click Expand button for advice on how to improve your results ---
Pest control hY] hY] hY] 1 . --- Click Expand button for advice on how to improve your results ---

* |Recreation hY] b ] AY] 1 . --- Click Expand button for advice on how to improve your results --—-
Aesthetic value Y] bV hY] 1 . --- Click Expand button for advice on how to improve your results ---
Education hY] hY] AY] L . --- Click Expand button for advice on how to improve your results -—
Interaction with nature : . --- Click Expand button for advice on how to improve your results -

* |5ense of place A A N * - --- Click Expand button for advice on how to improve your results ---
Change in average score per hectare Confidence ratings for each service
Large decrease (more than -2.5 points out of 10) LA The relationship between the provision of the ecosystem service and
Decrease (-0.25t0 -2.5 points out of 10) N . . habitats is complex. Evidence _for scoring_!multiplit_ars is partial, although

may be stronger for some habitats than others. Evidence gaps have been
filled by consulting experts and with a degree of subjectivity,
Minor change (-0.25 to 0.25 points out of 10} particularly for cultural services.
Increase (0.25 to 2.5 points out of 10) u 2 We have some suitable evidence to calibrate our range of scores across
Large increase (more than 2.5 points out of 10) 'f‘ habitats and multipliers and/ or scoring applied to a limited range of
3 We have a strong evidence base upon which to base scores across the
. range of habitats and multipliers used for this ecosystem service.

Figure 16. Example of an output page from the Environmental Benefits for Nature Tool

developed by Natural England (2025).
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Priority type: Woaodland and trees
What action should be taken?

To link up the existing large forest at Kings
Wood with the large new forest called Pleasant
Forest being planted at Platts Heath by Forestry
England.

Why should this action be taken?

This is a great opportunity to create a wildlife
corrideor that links substantial areas of ancient
woodland with a large area of new woodland.
This will allow wildlife to flow between them
and an enhanced diversity of species to access

the newly planted woodland areas.

Figure 17. Example of a customisable map where members of the public can log opportunities or
threats on a map as suggestions to be added into the BGN. This identifies the local need for NbS

(Kent County Council, 2025).

Q Lake District National Park, Cumbria, England
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8. Conclusion

There is no universally agreed definition for NbS This definition allows for NbS to be tailored to

or BGN. However, most definitions appear to specific localities whilst having the connection of
have similar purpose and meaning. For NbS, the BGN to provide ES across the landscape and
there is a need for these to retain the local input highlight where ES are lacking and required (table
and community inclusion to avoid becoming 2).

“greenwashing”. Therefore, the recommendation
is for the use of the concepts outlined in the
IUCN definition, which represents “discreet
solutions to societal issues using nature and
informed by the local community™.

The majority of the BGN projects have incorporated
mapping software into their analyses and design.
Therefore, it is recommended that the “design
and implementation of a BGN follows best
practice from within Aotearoa New Zealand and

Similarly, the suite of terms which embody BGN are internationally”. This involves linking up existing
vast and have slightly different meanings across natural and semi-natural features (including NbS)
projects nationally and internationally. Therefore, it which provide ES for the surrounding environment
is recommended that BGN is defined as a spatial and community whilst confirming areas where

tool to link NbS across landscapes enabling the certain ES are in demand and require NbS to assist.

flow of ES services and provision within and
between individual districts and regions.

Table 2. Recommended definitions for the Canterbury BGN plan

Example Working Definitions

The strategic linking of waterways and green infrastructure across
Blue-green network the Canterbury region to form corridors and networks that provide
for the continued flow of ecosystem services.

Solutions that are inspired by and supported by nature, and
informed by the local community, that effectively address climate
disruption challenges and provide ecosystem services.

Nature-based solutions
(NbS)

These describe the benefits, goods and services obtained directly
and indirectly from ecosystems. These services are essential to the
survival of organisms, including humans.

Ecosystem services can be divided into four areas:

Provisioning Including the supply of consumables such as food,
timber, biochemicals and medicines.

Ecosystem services Regulating services such as climate, air quality and water
regulation as well as pest and disease control.

Supporting systems This includes photosynthesis, soil creation
and nutrient cycling

Cultural services Providing a sense of place and meaning,
spirituality, recreation, aesthetic values and physical and
mental health.

36



To establish this planning, it is suggested that
mapping software uses available data layers

to undertake a gap analysis. This can then be
workshopped with key stakeholders and local
communities to ascertain what NbS would best
suit the precise situation in their locality, with an
overlay layer to show how these areas link up and
help the flow of ES through the landscape. Initial
data layers that can be mapped and modelled may
include, but are not limited to:

For assessing the exposure and opportunities-

Existing green and blue infrastructure, both
natural and semi-natural, remnant and
restored. This data can be gained through
local council mapping services of green and
blue spaces, mapping of significant natural
areas and protected habitats, land use
mapping software

« Land ownership to identify where public land
can be utilised to offer enhanced ES

+  Any sensitive ecosystem data (such as the
Ecosystem Climate Change Risk Vulnerability
Assessment)

«  Cultural importance and features of interest
data (as advised by tangata whenua and other
community groups)

- ES map layer, using a proxy if needed (as was
used in the UK case study) showing where ES
are being produced

+  Soils data for agricultural production
information

« Air pollution data

@ Jurassic Coast, Dorset, England
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« Shading data

«  Community facility data

+  Fish barrier data

+  Species distribution data.

For assessing the risk-

« Urban resilience software or flooding, coastal
erosion, sea level rise etc data for climate
change scenarios

« Socio-economic and census data where
available.

Using this data, corridors of ecosystem flow or
demand may be perceived and can be used as

a starting point for conversations within local
communities. Consultation will be of paramount
importance to determine what NbS are required,
acceptable, and achievable. A series of workshops
and/or open access maps to allow local
communities to annotate their views, needs and
desires would feed into the NbS project. This will
enable connected BGN to evolve in a meaningful
manner.

Further work to establish principles, standards
and design manuals is recommended, as produced
in the UK. This would allow for the development
and verification of true benefits to local
communities and the wider area, linking nature
and ES across district and regional boundaries
efficiently. This work can be achieved alongside
the initial planning work which aims to establish
the need for, and hence the location of, BGN and
discreet NbsS.
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