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Abstract: Canberra, a city known as a “garden city” that emerged in the early twentieth century, is
developing at a speedy rate. The compact city vision for Canberra was announced in ACT Planning
Strategy 2018 while the city encounters climate change impacts. Although urban compaction has its
own benefits, it is considered a challenge for maintaining and developing the quality and quantity
of urban green spaces. Canberra owns a unique urban design legacy and is known for its bush
capital/garden city character, which has intertwined the social and ecological layers of the city.
The concern around urban compaction and densification calls for holistic green infrastructure (GI)
planning to balance the built and non-built infrastructure. To do so, it is necessary to understand
the underlying social-cultural and ecological layers of Canberra’s green spaces and the Ecosystem
Services (ESS) they offer. The application of multiple ESS in the current GI planning and governance
practices is another issue that needs to be examined to inform future development. Thus, this
qualitative research seeks to understand the ESS discourses in Canberra’s GI and the challenges in
applying these ESS in planning and governance. We used a socio-ecological approach to design
the research and understand the multidimensional values and benefits of Canberra’s green spaces.
We adopted semi-structured interviews with twelve experts from relevant disciplines with specific
knowledge of Canberra’s urban landscape and green spaces to find out the socio-ecological synopsis
of Canberra’s GI and green spaces governance. We found that it is necessary to mainstream multiple
ESS in Canberra’s GI to amplify the existing socio-ecological values. The abundance of green spaces in
Canberra can be better used to make a multifunctional landscape that serves multiple ESS. However,
we identified the maintenance and budget issues as the main challenges that can be addressed by
improving community engagement. To design an effective GI network and mainstream ESS in
green spaces, the planning and governance system should employ a transdisciplinary, multi-object
and multi-scale approach and state-of-the-art technologies. Moreover, this research underlined the
importance of a protocol and guidelines that monitor the landscape projects’ design and delivery
correspondence to the high-level policies.

Keywords: green infrastructure; green space; socio-ecological thinking; green infrastructure
governance; Canberra

1. Introduction

Urban compaction is known as an effective strategy to control urban sprawl and urban
development’s destructive impact on natural elements [1,2]. However, it is a potential
threat to the quality and quantity of urban green spaces (UGS) [3]. In addition, there is an
increasing concern regarding the climate change crisis, which has drawn decision-makers’
attention to the importance of green spaces for increasing urban resilience [4–7]. Rapid
urbanisation, urban compaction, and the climate change crisis have resulted in a growing
interest in UGS and developing approaches to integrate UGS in urban planning to benefit
people and environment [8–11].

One of the tools to enhance the human environment and conserve nature is Green
Infrastructure (GI). GI was introduced as a strategic planning network of interconnected
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patches of various green spaces (natural, semi-natural, informal and human-made) [12,13].
GI planning is considered a socio-ecological phenomenon where human needs, ecosystem
functions and green spaces are overlaid [14]. The urban GI concept contributes to a
better inclusion of services offered by UGS in the spatial planning and design policies
and guidelines [15,16]. UGS includes any type of green space within the urban footprint
boundary. It can be designed parks, street verges, nature reserves (which usually are green
patches that survive in and around the urban fabric), and spontaneous (informal) green
spaces. UGS is identified as a critical element of an urban landscape for enhancing cities’
aesthetics, health, and ecological function [17]. In recent decades, the global interest in
“re-naturing” or “re-wilding” cities has increased [10,18], drawing attention to the role of
UGS in improving biodiversity and nature appreciation values. Green space benefits were
defined as ecosystem services (ESS) in the 1970s [19] which means material, goods, and
services such as food and clean air, and non-material services such as aesthetic values that
a healthy ecosystem provides to people [20,21]. The ESS concept was further developed
in the following decades. In 2005, in the Millennium Ecosystem Assessment report, ESS
was classified into four broad categories: regulating (e.g. air and water quality, flood
control, and wastewater treatment), supporting (e.g. biodiversity values, habitat for fauna
and soil quality), provisioning (any natural products obtained from ecosystems such as
fibre, food and fuel), and cultural (non-material and spiritual benefits and values such as
recreation, aesthetic etc.) [22]. Although the ESS classification paved the way towards better
inclusion of multiple greenspace benefits, the provision of ESS within urban GI is very
complex and intertwined with the level of community engagement and the complexity of
consideration of multiple ESS and different ownerships [23]. Hence, researchers argue that
a socio-ecological analysis of the site helps to identify the values and benefits that UGS offer
and reveals the gaps in the inclusion of multiple ESS in GI planning and delivery [17,24,25].
Studies emphasised the importance of interrogating urban GI planning from both socio-
cultural and ecological aspects to design a more inclusive GI that can serve people better
and function ecologically [17,26–28].

In Australian cities, green spaces are significant components of the urban landscape.
Australian cities still contain many remnants of native vegetation, while in most cities
in other countries, original landscapes have disappeared [29]. However, considering
the existing native remnants within the urban footprint and ample UGS in Australian
cities, urban densification can be regarded as an ongoing threat. A growing body of
research is discussing the urgency of the protection of native remnants against urban
development [30–32] and increasing the quality and quantity of UGS to mitigate climate
change challenges [33,34].

GI planning that respects and considers the local characteristics and features of Aus-
tralian cities is a developing field of study, and all the state governments are trying to
incorporate the GI concept in developing high-level policies [35]. For example, urban
forestry strategies aim to increase tree canopy cover, and water sensitive urban design
(WSUD) targets managing water resources by designing site-specific green spaces such as
rain gardens and bio-swales. Even green roofs and wall design considers the principles of
managing urban water cycles in sustainable ways [36]. However, GI planning is unique
in the context of Canberra, a city that was designed and constructed in the 20th century
to function as the national capital of Australia. Canberra’s urban design is based on the
concept of landscape as the national identity. Accordingly, compared to other Australian
cities, numerous green spaces (planted native/exotic, native revegetation, and remnant
native vegetation) are spread within the urban environment. In 2012, a more compact and
efficient city vision was announced for the future of Canberra with the target of 70% of
urban development to be focused within the existing built environment, aiming to control
the spread of the urban footprint on the surrounding natural green spaces [37]. While it
is an effective strategy to protect the surrounding natural landscape and minimise urban
footprint, there is a concern about how Canberra’s green character, urban GI network and
quantity and quality of UGS should be conserved and promoted [33].
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Canberra’s green character is a unique combination of nature and culture [38], and the
necessity of understanding the socio-ecological dimensions attached to its green spaces is
fundamental to making the city socially and ecologically resilient while it is developing and
densifying [5,39]. Currently, there is a knowledge gap in the research on the mechanism
for conserving and improving UGS against urban densification. Moreover, the delivery
of planning and governance practices needs to be examined to discover the hindrance as
well as potential approaches towards mainstreaming ESS in Canberra’s GI network while
implementing urban compaction. Our recent study [38] identified the opportunities and
constraints for Canberra’s future GI planning. We highlighted the opportunity to develop
and enhance the urban GI network based on the socio-cultural and ecological potentials
identified in policy documents and the governance system.It includes the diversity of UGS
types, the heritage values associated with the existing trees, the regulations in effect to
protect existing trees, and the current community engagement.

Accordingly, this research aims to identify the complex interrelations of socio-cultural
and ecological values and the gaps in the existing practices of Canberra’s GI planning and
governance. This socio-ecological knowledge can shed light on better integration of GI
planning in the future development of this city by incorporating multiple ESS. To investigate
these values and benefits and add to existing knowledge, we adopted a qualitative method
of semi-structured interviews with experts who are knowledgeable and experienced in
GI planning in Australia with specific study practices on Canberra’s landscape. In this
research, we aimed to answer the following research questions:

(1) What are the socio-cultural and ecological values and perspectives regarding
Canberra’s green spaces from the perspective of relevant experts?

(2) What are the perceived opportunities and challenges associated with GI planning and
green space design practice in Canberra from experts’ perspectives?

(3) How can socio-ecological benefits and concerns regarding Canberra’s existing green
spaces be articulated better in future GI planning and governance?

2. Methods
2.1. Case Study

Canberra (located in the Australian Capital Territory) is the largest Australian inland
city. It was designed by an American couple (Walter Burley Griffin and Marion Mahoney
Griffin) in 1912 and officially established in 1913. Canberra is distinct from other Australian
cities because it is purposely designed from the ground up as the seat of the Australian
government. The city was designed based on a landscape vision, and its urban design and
planning were inspired by the Garden City and the City Beautiful movements [40]. The
extensive planting of native and exotic trees on the treeless plain (named Yass Canberra)
eventually represented the city’s character as a garden city. By the mid of 20th century,
Canberra was dominated by green spaces with vistas of forested mountains, resulting from
the idea of a city that is respectfully located in its natural setting [41]. However, Canberra
was developing rapidly after the 1950s and an urban development strategy was required to
guide future development. The key strategic plan adopted for Canberra’s development
(Y plan) in 1967 was a multi-centred urban form of a series of towns with open spaces such
as parklands and green corridors in between [42]. The model committed to the Griffin plan
and targeted the preservation of hills, ridges and native forested mountains; however, it
resulted in a scattered urban form (Figure 1) [43]. In the same decade, the construction of
the key elements of Griffin’s plan, such as Lake Burley Griffin, led to the introduction of
nationally significant spaces that should be preserved in future urban development.

With the increased global attention to environmental values after the mid-20th century,
the values of native vegetation in Australia were spotlighted, which led to the planting
of more native trees within the urban environment. Accordingly, the value of natural
landscapes and the importance of their conservation were better perceived. In Canberra,
this momentum raised concern regarding the scattered and rapid urban development that
might impact the natural landscape within and around the city.
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Consequently, in the 1970s, the National Capital Open Space System (NCOSS) was
introduced to conserve and protect the native remnant green spaces and the Lake against
urban development and human interventions. NCOSS is Canberra’s most enduring
element [44], which goes through and around the suburbs and defines the urban form.
With the increased attention to Canberra’s remnant native habitats (woodlands and grass-
lands) in recent years, Canberra’s “garden city” character has morphed into a “bush
capital”. Currently, both unique characters of the garden city (which is mostly based on
an Anglo-American vision and exotic tree species) and the bush capital, with an empha-
sis on native vegetation, coexist in Canberra. Accordingly, future developments should
carefully consider the historic and existing green character, environmental challenges, and
landscape-sensitive design legacy in the decision-making process.

2.2. Methodology

The socio-ecological approach has been getting more attention since the past decade in
the research relevant to urban greening [45,46]. This approach is developed based on ESS
categories introduced in Millennium Ecosystem Assessment 2005 [22] and considers both
societal context (human well-being, cultural and spiritual values) and natural conditions
(biodiversity, ecosystem health and heat mitigation) values and concerns [23,45]. However,
a successful GI implementation that considers the socio-ecological benefits and values
needs careful planning and ongoing long-term governance. The degree to which socio-
ecological knowledge can be effective and useful depends on to what extent we are able to
apply this knowledge in GI planning and sustain it in governance [20].
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We adopted (a) ESS knowledge, (b) planning and (c) governance as a central frame-
work for our research investigation to discover the challenges of consideration and applica-
tion of multiple ESS in Canberra’s GI planning and governance practices (Figure 2).
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To better understand the experts’ perspectives on socio-ecological benefits and values
associated with Canberra’s GI and the challenges to mainstream ESS in current urban GI
planning and governance practice a survey strategy was adopted. This strategy is suitable
for qualitative descriptive research with the aim “to observe (gather information on) certain
phenomena, typically at a single point in time” [47] (p. 261). Therefore, a semi-structured
interview with experts was selected to collect the primary data. Semi-structured interviews
provide the opportunity to ask open questions and make a more in-depth conversation and
examine the question from multiple perspectives through follow-up responses [48].

The experts were selected by a mix of purposeful sampling and snowball sampling to
identify and select information-rich participants. This method is mostly used for qualitative
research [49]. Purposeful sampling is based on identifying and selecting people with special
knowledge about the research area. Snowball sampling is a sampling technique used to
recruit interviewees among their acquaintances, meaning that suitable cases would be
suggested by the interviewed people [49,50]. Therefore, the first potential participants
(n = 18) were determined by adopting purposeful sampling and were selected by reading
publications on Canberra’s “urban landscape”, “green space”, “open space”, and “green
infrastructure” in which participants were involved as an author. However, only nine
selected interviewees were responsive to the invitation. Due to the COVID-19 pandemic
and lockdown, some potential interviewees were not able to participate. Six interviewees
were identified by snowball sampling and were invited by emai; however, three experts
agreed to be interviewed. A total of twelve semi-structured interviews were carried
out between March 2021 and April 2022. The conducted interviews reflect perspectives
expressed by experts from the relevant disciplines such as urban design, urban planning,
urban ecology, urban forestry, and landscape architecture who had research as well as
practical experience and knowledge of Canberra’s green spaces (Table 1).
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Table 1. List of participants and their expertise.

Participants (P) Expertise

P1 Landscape Architecture

P2 Urban Ecology

P3 Urban Design

P4 Town and Regional Planning and Urban Governance

P5 Urban ecology and Botany

P6 Urban planning

P7 Urban Forestry

P8 Urban Forestry and environmental science

P9 Urban design

P10 Urban Planning

P11 Landscape Architecture and urban design

P12 Landscape Architecture

Total 12

Eleven interviews were conducted virtually and one in a face-to-face meeting. A formal
email was sent to the selected people and provided information about the research, in-
cluding the participant information form (PIF) and participant consent form (PCF). The
anticipated interview time was 40 min, but the duration varied from 30 min to 1.5 h with
the participant’s consent and willingness to continue the discussion. The interviews were
audio-recorded, and a transcription of all interviews was prepared.

Directed content analysis was adopted as a method to develop the initial themes and
codes using NVivo software version 12 plus (Figure 3). A direct approach to content analysis
seeks to validate or extend conceptually a theoretical framework or theory. “It can provide
predictions about the variables of interest or the relationships among variables, thus helping
to determine the initial coding scheme or relationships between codes.” [51] (p. 1281). The
analysis of interviewees’ responses to the open-ended questions (Table 2) and expectations
that are in common among academics and experts aimed to identify the discourse on the
ESS, the consideration of these ESS, and the challenges in planning and practice.
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Table 2. Open-ended questions designed for the interviews.

• Background information

1 Includes education, academic position, research focus, and study experience on the urban
green spaces and GI (in Canberra and Australia)

• Ecology and Environmental perspectives

2
Which type of green space, in your opinion, is more vulnerable to climate-related challenges
and urban development pressure in Canberra? (Why? Which factors do they contain that
make them more vulnerable?)

3 Which type of green space, in your opinion, is more resilient? (Why? Which factors do they
contain that make them resilient?)

• Social perspective

4 Which type of green space in Canberra is more associated with socio-cultural values?

5 How can we involve socio-cultural values in urban GI planning?

6 What is the contribution of native and exotic trees in creating green spaces’ cultural and
social values?

• Planning and governance perspective

7
Which types of UGS are more important in the planning of Australian cities and particularly
in Canberra? Please explain why you think they are more important (e.g., culturaland
ecological significance, national significance, etc.)

8 What are the strengths and challenges in GI planning practice in Australia? What about
Canberra? What are the research gaps in GI planning?

9 How can the government use community resources to better manage and maintain
green spaces?

10 What steps are necessary for GI planning for sustainable development patterns
(implications for policymakers, community groups, etc.)?

3. Results
3.1. Ecological Perspective

Responses to the questions regarding the vulnerability and resiliency of green spaces
to climate change include the following four themes: (a) consideration of Canberra’s urban
form and the residential suburbs, (b) fire threat for houses close to natural green spaces,
(c) flood and WSUD, (d) urban heat island effect (UHI) and the importance of street trees.

Canberra’s scattered urban form was argued by interviewers from two different
perspectives. One perspective spotlighted the built environment footprint, and the other
focused mainly on the benefits of the open spaces between residential suburbs. For example,
P3 addressed the negative impact of the sprawling suburban model of the city that increases
car dependency and CO2 emissions. However, P12 argued that, despite many ongoing
discussions about the unsustainability of the suburban sprawl model, this model increases
the resiliency of the city to climate change (as a result of heat mitigation and flood control)
as well as the social resilience in the face of pandemics (easy access to open spaces). P1
acknowledged the function of open corridors between suburbs and natural resources in
terms of heat mitigation. Nevertheless, as stated by the interviewees, living in proximity to
nature reserves and natural grasslands and woodlands carries a fire risk and the challenge
of making a buffer zone to keep the communities safe.

UHI was noted as a growing problem and underscores the necessity of providing
adequate shade to make the city habitable for people. The road network and wide streets
in Canberra (the influence of the Garden City and the City Beautiful movements) were
addressed by experts as a plus to the city since they are capable of embedding large trees
which can provide good canopy cover and mitigate the urban heat temperature in the face
of climate change. The urban heat was addressed as a challenge not only in the urban
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open spaces but also in native grasslands located within the urban environment. Although
these areas are highly valued in terms of native biodiversity, they get much hotter than
woodlands since they lack canopy cover.

Ten out of twelve interviewees addressed the impact of long droughts caused by
climate change on the trees. Accordingly, P2 pointed out the necessity to search for plants
that can effectively cope with urban heat. In this respect, the difference in the level of native
and exotic plants’ adaption to climate change was addressed. Some experts mentioned
native trees are more resilient to droughts in Canberra’s urban environment. While the
native flora is an important element in Australian cities, an urban ecologist and urban
governance expert stated it is crucial to have a mix of native and exotic trees. P12 supports
this argument by highlighting the importance of planting more conifers and evergreen
trees densely and the use of irrigated grass for mitigating the climate change impact. The
urban ecologist believed that we need “an open mind” for a good mix of native and exotic
patches or mosaics of green space in a way that caters for a range of ESS. Although experts
believed that exotic trees provide shade and mitigate UHI effect, they mentioned that it is
important to use more native trees with an appropriate canopy cover. P2: “I think using
only native trees might not be possible, and yet, it is a lot more possible than what people
claim or state. I think it is possible to use a lot more native trees than what we do, because
there are native species that can provide a good amount of shade”.

The native grasslands located within the urban footprint were addressed as valuable
green spaces that contain a significant area of remnant vegetation and provide important
habitats for fauna. Moreover, NCOSS was mentioned multiple times by interviewees.
Experts highlighted that NCOSS has high biodiversity and has been well-managed.

P1: “NCOSS has a high biodiversity value and a high level of volunteers.”

P4: “Many cities are trying to retrofit their cities to have such a thing. NCOSS is a
great asset and valued by the community and by the governments.”

Street trees and urban forests in Canberra were also mentioned for their value as
bird habitats (Figure 4). However, the experts believed that while Canberra celebrates the
provision of green spaces and high biodiversity, urban development could dramatically
impact Canberra’s biological communities by reducing the habitat provision. For example,
the urban forestry expert shared concerns regarding the loss of old trees and large hollow-
bearing trees within the urban footprint, which reduces bird habitats.
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P7: “ . . . the beautiful bird life we have in Canberra is because we’ve got trees for
those birds to live in . . . although there are plantings of eucalyptus in some of
the public open spaces along creeks and parks as a proportion of the overall area,
I don’t think that’s sufficient to maintain the biodiversity values that people also
appreciate.”

3.2. The Social Perspective

The natural landscape was noted as a very popular space with aesthetic values, and
Canberra’s residents have easy access to these areas. These green spaces are very well-used
by residents for physical activities such as walking, running, bike riding, and dog walking.
The interviewees highlighted that there is a strong level of community appreciation on
a macro scale to NCOSS, including hills, ridges, and buffers. Conversely, the parklands
within the suburbs were addressed as green spaces that do not provide high cultural ESS
and are considered less socially valuable green spaces. For example, P1 noted that “We
have a lot of low-quality open space in Canberra, and it is redundant and doesn’t meet
the needs of the communities. So, we have natural barriers”. The interviewed landscape
architects believed that, although parkland serves other ESS, such as temperature mitigation
or habitat for fauna, they are underutilised by the community.

Lake Burley Griffin, creek corridors, sports ovals and playgrounds were addressed
in the discussion that revolved around recreational activities. The parks around Lake
Burley Griffin were noted as green spaces that were well-used by the community. The
symbolic open spaces (for instance, the National Triangle, the War Memorial and Anzac
Parade, the national galleries around the Lake, and the Floriade display of spring bulbs
in Commonwealth Park) were also assigned to cultural ESS for the urban design legacy,
historical values and tourism (Figure 5).
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The green spaces on the neighbourhood scale were noted as of high importance for
residents. For example, the experts specifically addressed the value of local parks and
streetscapes during the COVID-19 pandemic, since people could easily access the neigh-
bourhood green spaces to have fresh air and participate in community-driven activities
such as community gardens. P3 observed that “ . . . In the pandemic, people were discov-
ering their neighbourhood . . . ” and P12 stated that “Canberra’s system of open space
has never been better used . . . the amenity, provided by suburban gardens, and generous
streets with street trees and parks and sidewalk tracks and pocket parks have really been a
boon for those of us who live in Canberra versus Sydney or Melbourne or any of the other
more urban centres of Australia’s population. Because we have had the space. We have
had the opportunity to go for a walk and get some fresh air”.

Moreover, the value of native trees was strongly addressed by the interviewed ex-
perts. Some of the interviewees mentioned that Canberra’s residents appreciate the native
landscape and are aware of the values and the necessity of its conservation. For example,
P7 noted, “people appreciate remnant trees that predate the establishment of Canberra”
and as P4 addressed “ . . . indigenous trees are incredibly important for biodiversity and
indigenous heritage”. Moreover, P2 added, “ . . . native trees pin down the connection with
the natural environment . . . ”. However, one of the interviewees mentioned that not all the
residents are interested in planting native trees and that people complain about Eucalyptus
trees because they drop bark and branches and thus are “messy”.

Another topic that was addressed in the interviews was the community’s interest in
growing food and attending community gardens. For example, P6 and P12 stated that
there is a strong revival of the idea of local food production. They believed this potential
can be used as an opportunity in Canberra to cultivate plants and produce food rather
than amenity horticulture, especially on valley floors and more fertile flood plains. The
interviewees’ observation was that the community’s interest in private gardening increased
during the onset of the COVID-19 pandemic. In contrast, the farming lands located on
the west side of Canberra near Majura were mentioned as the green space types that have
received less attention. P1 mentioned, “The farming land is just waiting to be turned into
urban areas, which is unfortunate. Urban ecology is serving tourism and development!”

Another type of green space in Canberra that was mentioned for the provisioning of
ESS was the forest plantations of exotic conifers, Pinus radiata in particular. These industrial
tree plantations have been historically a feature of a self-sufficient community, following
the Garden City movement principles and examples.

3.3. GI Planning: Opportunities and Challenges

The potential of linear corridors, such as creek lines, to serve both wildlife and humans
was underlined in the conversations with the interviewees. Moreover, NCOSS was unani-
mously mentioned by all the interviewees as a strength of Canberra’s GI, which connects
the ecologically valuable green spaces. However, as was demonstrated by P4, the current
challenge is to better link the large open spaces with small open spaces for people and
to provide wildlife corridors. This challenge was discussed from a different angle by P7,
addressing the difficulty of consideration of the potential of private land uses (due to the
ownership status) in GI planning to strengthen GI connectivity. Moreover, the interviewees
thought that not all the green space types and land uses have been considered in GI plan-
ning. P4 mentioned, “ . . . so the small [green space] you have, it doesn’t prompt people to
think we have to use those places, there is not a sense of urgency . . . It is important to have
a typology that speaks more accurately of place and recognises the diversity of urban green
spaces that are in the city”. This discussion was supported by the example of industrial
lands in Canberra, which at the moment are not included in GI planning and are not valued
for the ESS they can offer.

NCOSS was addressed not only for its significant ecological values and cultural ESS but
also for integrating with other infrastructures such as power lines and telecommunications
(Figure 6). The integrity of GI with other social infrastructures was another factor discussed
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by landscape architects and urban planning experts. A balance of social mobilisation and
technical issues of GI planning and also the ecological system with the urban densification
were other challenges that demand a search for a more integrated GI.
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Another key principle of GI is multifunctionality which is highly important in provid-
ing cultural ESS. Such an approach gives the community motivation and an opportunity
to be involved in the management and maintenance of green spaces. The necessity of de-
signing and redeveloping a multifunctional landscape was highlighted by the interviewees.
Accordingly, it was stated that multifunctionality calls for flexible governance. For example,
the historical plantations of exotic trees (e.g., Pinus radiata) were addressed by P6 as a
green space type that can be turned into a park that can be used more actively by residents.
Another green space that was particularly addressed by interviewees is Haig Park. It is a
historical manmade green space that from the very beginning functioned as a wind shelter
and is now registered as a cultural heritage (Figure 7). P1 believed that Haig Park does
not meet the needs of the residents. Likewise, IR8 discussed the safety issues of Haig Park.
For example, it was mentioned that people are not comfortable walking through dense
vegetation in this park where lighting is insufficient. However, P11 addressed the short-
term interventions by the City Renewal Authority (by placing lighting, a nature play area,
a community centre, and a village market) called the “Haig Park experiment”, carried out
to change people’s perception of a space to a more positive mode.
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A multifunctional green space can facilitate the management of the urban landscape
for the government since it increases people’s engagement in a space that is meaningful for
them. As P1 noted, “If we want somebody to spend resources looking after something it’s
got to be meaningful to them”.

The community’s engagement in GI planning was discussed with consideration of
activities such as community gardens and local food production. Several experts believed
that urban agriculture should be seriously considered in the GI planning policy. Moreover,
understanding people’s perceptions and expectations for the development or redevelop-
ment of space was pointed out in the discussions, meaning that the approach should be
site-specific, and the landscape design should fit the common users’ expectations.

3.4. GI Governance

Canberra has many open spaces, and it was explicitly mentioned by the interviewees
that the government cannot look after all these green spaces. Therefore, as elaborated by
P1, P7 and P12, the government seeks low-maintenance green spaces, while high-quality
designs usually need a high level of maintenance. For example, some of the wetland
systems can be high maintenance. Moreover, the interviewees reflected on the community’s
concern regarding the level of government investment in managing the street trees in
their neighbourhood and the public realm, and the existing trees’ resilience in the face of
climate change. As mentioned by P7 and P12, the budget allocated to public open space
management is lower than other infrastructures such as roads, health, and education. The
same issue was addressed regarding the management of street trees. P7 stated, “ . . . the
ACT government doesn’t have committing resources to support maintenance and renewal
and green infrastructure at the level that is required . . . there’s quite a problem with the
street trees because the ACT government doesn’t have enough money to manage them
properly. The same is probably true for the NCA, although they’ve got fewer trees.”. This
challenge draws our attention to the community partnership in green space management.
P12 addressed that the newer suburbs and those under development should be enhanced by
green spaces, and residents need to invest sufficiently in the quality of the urban open space
to meet their expectations. Likewise, P11 stated that community engagement makes a land-
scape more resilient, giving examples of the parks and green spaces across Sullivan’s Creek,
where the community participates in managing and maintaining those parks. P12 believed
“community engagement is happening but it’s a small scale and community-driven”.

To answer the question of how the government can use this potential to better manage
and maintain green spaces, two approaches were addressed. The first is with “education”
and “cultural change”. For example, it is important to educate people about how to look
after the surrounding environment and to tackle the impact of climate change by doing
more frequent fuel reduction burning and being educated to develop an understanding
of the local landscape. As P6, an urban planner specialist, noted “The people of Canberra
must start to develop and institutionalise positive relationships with their trees and their
parks”. The second suggested way is by building relationships with the community and
adopting a structured bottom-up approach. As argued by P2, the decision-makers should
listen to what matters for different groups of people, including the majority group of
people, minorities, and traditional custodians of the land. However, P6 argued that to
integrate socio-cultural values with the planning process and consider residents’ proposals,
the decision-makers need to be more flexible by adopting an “experiment or innovation
framework” and allowing for more experimentation. Likewise, P3 mentioned it is important
to “give people more space to express themselves in a more practical sense to create
more human-centred spaces”.

Implementation of the policies was another challenge that was clearly addressed by
experts. For example, P11 mentioned, “when it comes to implementation, it’s really hard to
get the asset managers to accept the high-quality design ideas unless it’s in the city centre
where it’s maintained differently.” Another expert also was concerned with the constraints
that are put on a design by asset managers such as minimum maintenance and irrigation.



Land 2023, 12, 39 13 of 20

Moreover, the high-quality designs by landscape architects in many cases are not complied
with by the developers and builders. This problem, however, is strongly interwoven with
the ongoing maintenance issue. As one of the experts said, “no one’s making the builder
accountable for what they’re doing, so, it’s constructed, and I could see that within a year
they’re going to have serious maintenance problems”.

The concerns with the impact of higher-density cities and loss of green spaces were
mostly regarding the execution and implementation of the policy. All the discussions
addressed the importance of not only careful and high-quality design in the private realm
but also the imperatives to having high-quality construction and continuous upkeeping
of the green space. P12 said, “ . . . the issue for me with the densification is quality, not
quality only of construction, quality of maintenance and ongoing care, and how you get a
financial model to make it pay”. Therefore, the governance of the private realm is another
challenge. Some of the experts shared their concerns regarding the loss of trees on private
lands because of urban densification. P7 “There’s been some discussion around schemes
for offsetting, or other ways of encouraging developers to retain praise [existing trees],
but they haven’t come to a conclusion and in the meantime, that process of losing many
of those trees continues. It’s not been solved very well in Canberra.”. The urban forestry
expert commented that the Tree Protection Act legislation captures trees that are over a
certain size, while we also need to have a long-term vision and protect smaller trees which
will later be big ones. The necessity of a long-term landscape plan that includes both public
and private lands was mentioned by a landscape architect. P12 stated “ . . . there is a lack
of landscape-driven strategy decision-making . . . the national capital, the Garden City, the
Bush capital, has no landscape architects as a public servant, there are in the NCA. The
NCA has them integrated throughout their teams. But the ACT government does not”.

4. Discussion

The semi-structured interview with experts on Canberra’s green spaces and GI plan-
ning revealed the socio-ecological trade-offs and the interrelated challenges in planning,
implementation and governance (Figure 8). In this section, we discuss these challenges, the
interrelations, and the existing potential to mainstream ESS in planning and governance.
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4.1. Abundance of Green Spaces and Maintenance Challenges

The form and structure of urban development significantly impact the way residents
interact with nature and green spaces [52]. It is proved that the closer connection of
people to nature makes a healthier society (physical and mental health) [53–55]. Our study
shows that experts believed Canberra’s urban form enhances the connection of people
with green spaces and provides an urban environment where people and nature cohabitate.
However, the maintenance of abundant green space in Canberra needs enough committed
resources and high capacity to achieve proper management and make the urban landscape
resilient. Providing enough resources to sustain the ESS and the values attached to GI
is still an ongoing challenge [25]. Maintenance includes “proactive tree planting and
species replacement” using high-tolerant and evergreen trees that cope better with warmer
weather [34], weeding as well as irrigation when it is required.

The necessity of stakeholders’ contribution to green space planning and maintenance
has been cited by many academics [56–58]. The residents’ partnership has relied on the
sense of responsibility of the people in building their environment and community, and the
governance system to work closely with the community, adopting a bottom-up approach
to encourage the community to be engaged [59]. For example, in Canberra, the existing
community councils and communities that are interested in Landcare (a not-for-profit
organisation that involves a local group of volunteers for the maintenance and restoration
of the natural environment) can be more empowered and widely used for the maintenance
of green spaces and educating residents to look after the neighbourhood green spaces. This
can be promoted by working and investing in activities that can strengthen the residents’
connection and sense of responsibility to the natural landscape as well as UGS [58]. For
example, providing more urban settings where people can socialise and be engaged such
as community gardens for food production and growing ornamental or native plants is
proven to be effective not only for social benefits and other cultural ESS but also for the
environment and economy [60,61].

Currently, urban agriculture is receiving more attention in Australia [40,41] and
Canberra is no exception. Urban agriculture is effective in enhancing people’s knowl-
edge about the ecological process as well as green space maintenance [62]. According to
Artmann and Sartison (2018) [60], the most significant ESS offered by urban agriculture
is food supply, but it also has a substantial contribution to the enhancement of education,
recreation and human health which potentially inform adults and children and make
them more responsible for the maintenance of their environment. This practice is also
influential in microclimate regulation and enhancing soil fertility and pollination. One
of the residents-led approaches to community gardens and urban agriculture that have
been suggested in Australian cities is verge gardening (or nature strip gardening) [45,63,64]
which can work well with the form of Canberra’s suburbs and the wide verge structure.
Native verge gardening (planting native species instead of lawns) not only serves cultural
ESS and mitigates the UHI effect but also makes a habitat for local fauna and strengthens
the ecological corridor. Native plants are a key element of the Australian urban landscape
that connects the cities to the local identity [65] and can cultivate a sense of place and foster
volunteer activities for green space maintenance [66]. Moreover, the provision of biodiver-
sity in UGS is an effective response to adapt the cities to climate change impacts [67,68].
The biodiversity aspects of urban design were discussed by [69] who suggested the use of
more diverse native understorey vegetation and native biodiversity-focussed parks. Their
suggestion also expanded further than tree canopy and native gardens and included native
green links in between various precincts and parks and also green spaces in and around res-
idential blocks. While, as stated by the experts in our research, people appreciate the native
biodiversity, not all residents are interested in having native trees within residential suburbs.
Moreover, the potential to have a better mix of native and exotic plants was pointed out.
Studies addressed that some of Australia’s native plant species are significantly resilient,
even outperforming introduced species in some cases [70]. One solution might be to change
the guidelines for the common green spaces by adopting a transdisciplinary approach
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and suggesting or offering suitable plant species that could be more resilient to climate
change. Design of regulations and guidelines adaptive to changes along with incentives can
enhance residents’ engagement. Moreover, increasing community knowledge and raising
awareness of the native biodiversity can help to have stronger community involvement.
The “living lab” and “learning-by-doing” approaches were suggested by researchers and
adopted in Europe as an influential practice in exchanging knowledge and promoting civic
engagement and collaboration [26,71,72].

In recent years, technological approaches towards the management of green spaces
and encouraging community engagement have been developed. For example, a research-
based practice conducted by (Wellmann et al., 2022) [68] in Leipzig, Germany suggested a
social-ecological-and technological (SET) approach for managing urban forests in the face
of drought and heat stresses. Globally, there is a call for the improvement of governance,
delivery of projects, and the development of innovative maintenance approaches.

4.2. Green Space Connectivity and Multifunctionality for People and the Environment’s Sake

The connectivity of green space patches is one of the key principles of an effective GI
that can support wildlife and serve human activities [73,74]. The green space connectivity
reinforces multiple ESS, for example, temperature regulation, recreation, habitat support
and connectivity. Hence, the existing green spaces and green corridors in Canberra such as
parklands can be retrofitted into more multifunctional spaces for example by providing
cycling pathways. Such an approach will make a more active and inclusive urban landscape
that serves multiple ESS [75].

Multifunctionality needs to be considered in both the planning and site-specific level of
decision-making processes (spatially and temporally) by working with the community [76].
To consider multifunctionality in site-level design it is necessary to work with a community
panel to draw out a design brief for the proposed space. However, the results of a study [68]
indicated that apart from place-based approaches and the inclusion of local knowledge,
feedback is also important. It means that the community should be acknowledged for their
contribution. A direct link between the community and the implementation process should
be established and fostered.

The integration of GI with the built environment helps to design a multilayer, multi-
functional urban GI and create a green active transport link. GI integration can be achieved
through the integration of private green spaces, public parks and gardens, cycling networks
and utility infrastructures. An integrated model of GI planning that uses existing green
spaces in Canberra (such as remnant natural landscape on the city edge, nature reserves
within the city and UGS) yet needs to be developed to reinforce the links between vegeta-
tion patches and the grey infrastructure (hard surfaces such as road layout and buildings).
A state-of-art approach that is developing in recent years is Digital Twin which can pave
the way towards resolving the complexities of GI planning as a multi-object network. For
example, (Gholami et al., 2022) [77] argue the potential of using Digital Twin for enhancing
green corridors and multifunctional networks. In another study on the case of Helsinki city,
Digital Twin proved to be an effective tool for monitoring and managing the dynamics of
urban development with respect to social and ecological aspects [78].

To strengthen the GI network considering social and ecological factors we need to
adopt a comprehensive approach that recognises all types of green spaces and considers
multiple ESS. It means that it is necessary to include different land-uses and land ownership,
for example, private properties, industrial and post-industrial landscapes [79]. Accordingly,
all potential green spaces at different scales with cultural values and environmental benefits
should be identified to delineate a robust GI plan. Different types of nature (designed,
native and informal) and the nativeness potentials in GI planning and governance need
further research [35,80]. For instance, the potential of private land-uses in GI planning can
be incorporated into GI planning by developing policies and guidelines [57].
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4.3. From Drawing Strategy to Design and Implementation

Careful GI planning and governance are necessary from high-level policies to the
delivery of policies and landscape design implementation. Key detailed strategies and
plans are defined for Canberra’s GI planning such as Climate Change Plan [81], Living
Infrastructure Plan [82], and Water Sensitive Urban Design guideline [83]. However, it
is essential to have a framework and guidelines that can be followed by all developers.
There should be better control of the construction and redevelopment projects to make
sure that policies are complied with developers. The ideal development happens when the
developers follow policies to build a curated space of activities and then they couple it with
maintenance of the place.

Researchers have addressed the necessity of a critical review and examination of the
urban greening policy and practice in Australian cities [35]. For example, more research
is required regarding the implementation of nativeness within the urban environment
and finding a balance between the ornamental character of UGS and the biodiversity
conservation goals [19,84]. For more effective GI planning and governance, it is crucial
to adopt the transdisciplinary approach where the urban environment is researched by
different disciplines in collaboration with local communities [26,71]. Professionals in
different relevant disciplines such as landscape architecture, urban forestry, urban planning,
civil engineering, botany and urban design are required to work collaboratively and make
a balanced connection between buildings and open spaces, people and the environment.

5. Conclusions

Canberra has been developing quickly in recent decades and the urban compaction and
densification vision calls for more precise and careful GI planning. This issue is getting more
critical as Canberra tackles the impact of climate change including drought, fire and flood.
Hence, the imperative to retrofit the GI structure in Canberra in a changing and evolving
urban landscape should be pursued meticulously. The semi-structured interview with
experts revealed the synergies and trade-offs between multiple ESS and their consideration
in GI planning, green space implementation and upkeep and governance. The research
highlighted that, to make a resilient landscape and develop a robust GI, we need to consider
carefully the socio-cultural values which can add to the management and maintenance
capacities. Understanding ESS and maintaining their functions are necessary to satisfy
human needs and survival. The planners and decision-makers can use the potential of the
provision of green spaces and transform the low-valued green spaces into spaces that not
only can benefit the environment but also provide direct services for the community. The
human-nature connection and physical activities such as walking, cycling and enjoying the
green spaces can be strengthened by increasing the green space connectivity and making
multifunctional green spaces by adopting a bottom-up approach and working closely with
the community. To enhance ecological connectivity and social infrastructure and to plan for
a resilient GI, a transdisciplinary team working together is required. Further research needs
to discover innovative approaches to overcome the complexities of GI planning that also
include socio-ecological layers, using state-of-art technologies. An important step towards
protecting the existing UGS against urban compaction isdetailed research of all existing
UGS with respect to the provision of social and ecological services. This information could
help planners and decision-makers and can become a common ground for transdisciplinary
collaboration and coordination of GI policy and practice.
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52. Şenik, B.; Uzun, O. A process approach to the open green space system planning. Landsc. Ecol. Eng. 2022, 18, 203–219. [CrossRef]
53. Ely, M.; Pitman, S. Green infrastructure: Life support for human habitats, Botanic Gardens of South Australia. Green Infrastructure,

Botanic Gardens of South Australia. 2014. Available online: http://www.environment.sa.gov.au/botanicgardens/Learn/Green_
Infrastructure (accessed on 12 December 2022).

http://doi.org/10.1016/j.landurbplan.2007.02.001
http://doi.org/10.3389/frsc.2022.838971
http://doi.org/10.1016/j.ufug.2019.04.007
http://doi.org/10.1080/09640568.2019.1605890
http://doi.org/10.3390/su142013195
http://doi.org/10.1007/s00267-004-0231-6
http://doi.org/10.1016/j.landurbplan.2004.01.006
http://doi.org/10.1111/conl.12411
http://doi.org/10.1186/s42055-020-00032-3
http://doi.org/10.1016/j.ufug.2020.126910
http://doi.org/10.1080/00049182.2020.1781323
http://doi.org/10.1016/j.ufug.2017.03.026
http://doi.org/10.1016/j.ufug.2022.127628
http://doi.org/10.1080/07293682.1987.10753356
http://doi.org/10.13140/RG.2.2.16637.28643
http://doi.org/10.1016/j.ufug.2022.127656
http://doi.org/10.1093/intqhc/mzg031
http://www.ncbi.nlm.nih.gov/pubmed/12803354
http://doi.org/10.1007/s10488-013-0528-y
http://doi.org/10.1177/1049732305276687
http://doi.org/10.1007/s11355-021-00492-5
http://www.environment.sa.gov.au/botanicgardens/Learn/Green_Infrastructure
http://www.environment.sa.gov.au/botanicgardens/Learn/Green_Infrastructure


Land 2023, 12, 39 19 of 20

54. Parker, J.; Simpson, G.D. A theoretical framework for bolstering human-nature connections and urban resilience via green
infrastructure. Land 2020, 9, 252. [CrossRef]

55. Wang, B.; Zhang, Q.; Cui, F. Scientific Research on Ecosystem Services and Human Well-Being: A Bibliometric Analysis. Ecol.
Indic. 2021, 125, 107449. [CrossRef]

56. Davies, C.; MacFarlane, R.; McGloin, C.; Roe, M. Green Infrastructure Planning Guide. Project: Final Report 2006. Available
online: https://www.researchgate.net/publication/265012095_GREEN_INFRASTRUCTURE_PLANNING_GUIDE_Authors?
channel=doi&linkId=564dbb4208aeafc2aab0069f&showFulltext=true (accessed on 21 September 2021).

57. Kirkpatrick, J.B.; Daniels, G.D.; Davison, A. Temporal and spatial variation in garden and street trees in six eastern Australian
cities. Landsc. Urban Plan. 2011, 101, 244–252. [CrossRef]

58. Eyles, K. Harness the ‘love’–using social connections to re-frame how we manage urban nature reserves. In Proceedings of the
SOAC 2017, 8th State of Australian Cities National Conference, Adelaide, Australia, 28–30 November 2017. [CrossRef]

59. Thornton, A. ‘The Lucky country ’? A critical exploration of community gardens and city–community relations in Australian
cities. Local Environ. 2017, 22, 969–985. [CrossRef]

60. Artmann, M.; Sartison, K. The role of urban agriculture as a nature-based solution: A review for developing a systemic assessment
framework. Sustainability 2018, 10, 1937. [CrossRef]

61. Edmondson, J.L.; Cunningham, H.; Densley Tingley, D.O.; Dobson, M.C.; Grafius, D.R.; Leake, J.R.; McHugh, N.; Nickles, J.;
Phoenix, G.K.; Ryan, A.J.; et al. The hidden potential of urban horticulture. Nat. Food 2020, 1, 155–159. [CrossRef]

62. Guitart, D.A.; Pickering, C.M.; Byrne, J.A. Color me healthy: Food diversity in school community gardens in two rapidly
urbanising australian cities. Health Place 2014, 26, 110–117. [CrossRef]

63. Ligtermoet, E.; Ramalho, C.E.; Martinus, K.; Chalmer, L.; Pauli, N. Stakeholder Perspectives on the Role of the Street Verge in Delivering
Ecosystem Services: A Study from the Perth Metropolitan Region; Report for the Clean Air and Urban Landscapes (CAUL) Hub:
Melbourne, Australia, 2021. Available online: https://api.research-repository.uwa.edu.au/ws/portalfiles/portal/105428416/
StakeholderValuesofVerges_2021_03_16_Final.pdf (accessed on 18 July 2022).

64. Kingsley, J.; Egerer, M.; Nuttman, S.; Keniger, L.; Pettitt, P.; Frantzeskaki, N.; Gray, T.; Ossola, A.; Lin, B.; Bailey, A.; et al. Urban
agriculture as a nature-based solution to address socio-ecological challenges in Australian cities. Urban For. Urban Green. 2021,
60, 127059. [CrossRef]

65. Robin, L. Nationalising nature: Wattle days in Australia Nationalising Nature: Wattle Days in Australia. J. Aust. Stud. 2002,
26, 13–26. [CrossRef]

66. Gooch, M. A sense of place: Ecological identity as a driver for catchment volunteering. Aust. J. Volunt. 2003, 8, 23–32. Available
online: http://www.ozcoasts.gov.au/nrm_rpt/pdf/RRR03_Sense_of_place.pdf (accessed on 5 May 2022).

67. Lisle, J. Climate change adaptation: The role of biodiversity in Urban open space. Aust. Plan. 2010, 47, 113–114. [CrossRef]
68. Wellmann, T.; Andersson, E.; Knapp, S.; Lausch, A.; Palliwoda, J.; Priess, J.; Scheuer, S.; Haase, D. Reinforcing nature-based

solutions through tools providing social-ecological-technological integration. Ambio 2022. [CrossRef] [PubMed]
69. Kirk, H.; Garrard, G.E.; Croeser, T.; Backstrom, A.; Berthon, K.; Furlong, C.; Hurley, J.; Thomas, F.; Webb, A.; Bekessy, S.A.

Building biodiversity into the urban fabric: A case study in applying Biodiversity Sensitive Urban Design (BSUD). Urban For.
Urban Green. 2021, 62, 127176. [CrossRef]

70. Frantzeskaki, N.; Ossola, A.; Bush, J. Nature-based solutions for changing urban landscapes: Lessons from Australia. Urban For.
Urban Green. 2022, 73, 127611. [CrossRef]

71. Ahern, J. From fail-safe to safe-to-fail: Sustainability and resilience in the new urban world. Landsc. Urban Plan. 2011, 100, 341–343.
[CrossRef]

72. Hansen, R.; Pauleit, S. From Multifunctionality to Multiple Ecosystem Services? A Conceptual Framework for Multifunctionality
in Green Infrastructure Planning for Urban Areas. Ambio 2014, 43, 516–529. [CrossRef]

73. Benedict, M.; Mahon, E.A.M.C. Green Infrastructure: Linking Landscapes and Communities; Island Press: Washington, DC, USA, 2006.
74. Garmendia, E.; Apostolopoulou, E.; Adams, W.M.; Bormpoudakis, D. Biodiversity and Green Infrastructure in Europe: Boundary

object or ecological trap ? Land Use Policy 2016, 56, 315–319. [CrossRef]
75. Meerow, S.; Newell, J.P. Spatial planning for multifunctional green infrastructure: Growing resilience in Detroit. Landsc. Urban

Plan. 2017, 159, 62–75. [CrossRef]
76. Hansen, R.; Olafsson, A.S.; van der Jagt, A.P.N.; Rall, E.; Pauleit, S. Planning multifunctional green infrastructure for compact

cities: What is the state of practice? Ecol. Indic. 2019, 96, 99–110. [CrossRef]
77. Gholami, M.; Torreggiani, D.; Tassinari, P.; Barbaresi, A. Developing a 3D City Digital Twin: Enhancing Walkability through a

Green Pedestrian Network ( GPN ) in the City of Imola, Italy. Land 2022, 11, 1917. [CrossRef]
78. Hämäläinen, M. Urban development with dynamic digital twins in Helsinki city. IET Smart Cities 2021, 3, 201–210. [CrossRef]
79. Ignatieva, M.; Stewart, G.H.; Meurk, C. Planning and design of ecological networks in urban areas. Landsc. Ecol. Eng. 2011,

7, 17–25. [CrossRef]
80. Ignatieva, M. Evolution of the Approaches to Planting Design of Parks and Gardens as Main Greenspaces of Green Infrastructure.

In Urban Services to Ecosystems. Future City, Vol 17; Catalano, C., Andreucci, M.B., Guarino, R., Bretzel, F., Leone, M., Pasta, S., Eds.;
Springer: Cham, Switzerland, 2021; pp. 435–452.

81. ACT Government. ACT Climate Change Strategy 2019-25; Environment, Planning and Sustainable Development Directorate:
Canberra, Australia, 2019.

http://doi.org/10.3390/land9080252
http://doi.org/10.1016/j.ecolind.2021.107449
https://www.researchgate.net/publication/265012095_GREEN_INFRASTRUCTURE_PLANNING_GUIDE_Authors?channel=doi&linkId=564dbb4208aeafc2aab0069f&showFulltext=true
https://www.researchgate.net/publication/265012095_GREEN_INFRASTRUCTURE_PLANNING_GUIDE_Authors?channel=doi&linkId=564dbb4208aeafc2aab0069f&showFulltext=true
http://doi.org/10.1016/j.landurbplan.2011.02.029
http://doi.org/10.4225/50/5b2c74de935c5
http://doi.org/10.1080/13549839.2017.1317726
http://doi.org/10.3390/su10061937
http://doi.org/10.1038/s43016-020-0045-6
http://doi.org/10.1016/j.healthplace.2013.12.014
https://api.research-repository.uwa.edu.au/ws/portalfiles/portal/105428416/StakeholderValuesofVerges_2021_03_16_Final.pdf
https://api.research-repository.uwa.edu.au/ws/portalfiles/portal/105428416/StakeholderValuesofVerges_2021_03_16_Final.pdf
http://doi.org/10.1016/j.ufug.2021.127059
http://doi.org/10.1080/14443050209387762
http://www.ozcoasts.gov.au/nrm_rpt/pdf/RRR03_Sense_of_place.pdf
http://doi.org/10.1080/07293681003770359
http://doi.org/10.1007/s13280-022-01801-4
http://www.ncbi.nlm.nih.gov/pubmed/36287383
http://doi.org/10.1016/j.ufug.2021.127176
http://doi.org/10.1016/j.ufug.2022.127611
http://doi.org/10.1016/j.landurbplan.2011.02.021
http://doi.org/10.1007/s13280-014-0510-2
http://doi.org/10.1016/j.landusepol.2016.04.003
http://doi.org/10.1016/j.landurbplan.2016.10.005
http://doi.org/10.1016/j.ecolind.2017.09.042
http://doi.org/10.3390/land11111917
http://doi.org/10.1049/smc2.12015
http://doi.org/10.1007/s11355-010-0143-y


Land 2023, 12, 39 20 of 20

82. ACT Government. Canberra’s Living Infrastructure Plan: Cooling the City; Australian Capital Territory, Environment Planning and
Sustainable Development Directorate: Canberra, Australia, 2019.

83. ACT Government Environment Planning and Sustainable Development Directorate- Environment. Act Practice Guidelines for
Water Sensitive Urban Design; ACT: Canberra, Australia, 2017.

84. Lien, M.E.; Davison, A. ROOTS, RUPTURE AND The Tasmanian Lives of the Monterey Pine. J. Mater. Cult. 2010, 15, 233–253.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1177/1359183510364078

	Introduction 
	Methods 
	Case Study 
	Methodology 

	Results 
	Ecological Perspective 
	The Social Perspective 
	GI Planning: Opportunities and Challenges 
	GI Governance 

	Discussion 
	Abundance of Green Spaces and Maintenance Challenges 
	Green Space Connectivity and Multifunctionality for People and the Environment’s Sake 
	From Drawing Strategy to Design and Implementation 

	Conclusions 
	References

