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Abstract

Urban green space (UGS) is a fundamental element of urban systems for enhancing the
quality of urban life. UGS plays a pivotal role in promoting urban ecological sustainability
if important criteria are integrated into urban planning programs. This paper explores
the impacts of the ecological criteria on urban sustainability through UGS planning and
examines these criteria within the context of the Adelaide Metropolitan Area as a case study.
To address the study’s goals, a content analysis was conducted to identify the most critical
criteria affecting urban ecological sustainability through UGS planning. Subsequently,
based on the identified criteria, a household survey was conducted to evaluate the status of
the case study concerning the ecological sustainability factors. In this stage, 100 responses
were collected through a questionnaire survey. Then, based on the household survey
results, a solution was provided to the challenging criteria by a local experts’ interview.
For promoting urban ecological sustainability, ten criteria were identified as the most
important and effective criteria based on the previous studies. Household survey data
was analysed using one-sample T-test, multiple linear regression, and geographically
weighted regression (GWR) model. The results indicated that the criteria of reviving
ecological networks, water resources, and the protection of UGS with the score below
standard average (which is 3), require practical guidelines and policies to enhance the
sustainability of Adelaide Metropolitan Area. The regression analysis demonstrated that
ecological landscape and design had the strongest positive effect on sustainability (adjusted
R2 = 0.685), while the geographically weighted regression highlighted biodiversity and
vegetation as particularly influential in Plympton (local R2 = 0.866) and Unley (local
R2 = 0.488). Expert interviews recommended strategies such as wastewater recycling, long-
term conservation planning, and restoring ecological connectivity. This study provides a
practical framework to guide urban planners and policymakers in enhancing ecological
sustainability through UGS planning.

Keywords: Adelaide; ecological sustainability; planning; urban green space (UGS)

1. Introduction
The environmental balance of cities all over the world has been disturbed as a result

of urban physical development, urban sprawl, and rapid urbanisation [1–3]. Green areas
were the first urban element that was damaged and destroyed in this process [4–7]. On the
other hand, several studies indicated that to make cities favourable living places for urban
residents and different habitats, planning and designing green spaces in urban areas based
on ecological criteria can enhance the environmental functions of the urban ecosystems.
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For instance, according to Feng et al. [8], Maheng et al. [9], Mukherjee and Takara [10], and
Wang et al. [11], planning UGS based on ecological sustainability indicators can mitigate
environmental hazards such as urban heat islands, air pollution, and flooding. Therefore,
the environmental advantages of UGS are related to climate and the ecological situation
of cities, providing opportunities for habitats, and improving cities’ urban landscape
and aesthetics.

The concept of sustainability of urban planning is related to the sustainable develop-
ment of societal, environmental, and economic dimensions of urban life [12]. Nowadays,
ecological sustainability aims to preserve natural and environmental resources for current
and future generations. Urban green space (UGS) is one of the natural resources in cities to
promote urban sustainability. Sustainability of natural ecosystems is a significant prereq-
uisite and a durable approach for sustainable urban development [13]. Hence, given the
increasing impact of human activities on natural resources and ecosystems, the consider-
ation of ecological sustainability has become a critical factor in sustainable development
research [13]. UGS as one of the significant urban ecosystem components can help protect
ecological diversity, reduce environmental challenges, and enhance human life quality [14].
As the key component of the urban ecosystem, urban green space (UGS) can help pre-
serve ecological diversity, solve challenges of urban environments, and enhance human
well-being [14].

Despite of the growing body of research highlighting the benefits of UGS, there remains
a significant gap in identifying and evaluating the specific ecological sustainability criteria
that should guide UGS planning, particularly in the context of Australian cities. Previous
studies [15–18] have largely focused on broader ecological impacts without a focused
analysis of measurable planning criteria. This lack of specificity hinders the development
of contextually relevant, evidence-based planning strategies.

To address this gap, this study investigates the ecological sustainability criteria of UGS
in selected suburbs in the Adelaide Metropolitan Area. It seeks to understand how these
criteria are fulfilled and impact the overall ecological sustainability at the local level based
on data collected from a household survey.

The main aim of this study is to examine the ecological sustainability criteria within
UGSs in order to determine their impact on enhancing urban ecological sustainability. To
guide this investigation, the study is driven by the following objectives:

• To identify the ecological sustainability criteria most relevant to effective UGS planning;
• To evaluate the current status of UGS in the case study suburbs based on these criteria;
• To compare the selected suburbs to determine spatial differences in ecological sustain-

ability performance;
• To determine which criteria most significantly influence ecological sustainability in

the context of Adelaide;
• To develop guidelines and policies to improve the challenging criteria to promote

ecological sustainability.

Accordingly, this study addresses the following research question: How does UGS
planning impact the urban ecological sustainability?

To answer the main question, this study will also consider the following sub-questions:

- Which UGS planning criteria are more effective for urban ecological sustainability?
- What is the status of UGS in the case study in terms of affecting ecological sustainabil-

ity criteria?
- What are the differences between the studied suburbs regarding ecological criteria?
- Which criteria have more impact on the urban ecological sustainability?
- What solutions are required to improve the challenging criteria?
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2. Methodology
The main purpose of this study is to investigate the status of ecological sustainability

criteria adapted in urban green space planning in the neighbourhoods of the Adelaide
Metropolitan Area. To address this aim, data collection and analyses were carried out
by three methods: (1) content analysis to identify the affecting criteria, (2) quantitative
households’ survey to explore the ecological sustainability criteria condition throughout
UGSs, and (3) a local experts’ interview to develop practical solutions to enhance the
ecological sustainability of the Adelaide Metropolitan Area through improving the study
criteria (Figure 1).

Figure 1. Research process.

Research methods according to these research objectives and questions are presented
in Figure 2.

 

Figure 2. Research methods based on the research objectives and questions.

2.1. Content Analysis

The content analysis was undertaken based on a systematic literature review to identify
the main affecting ecological factors for UGS planning to enhance urban sustainability. To
better analyse the criteria, they were considered in five main domains which were identified
by reviewing the related literature. The most repeated criteria from the related literature
were chosen as the critical ecological factor by previous studies.

2.2. Household Survey

In the next step, a questionnaire survey was designed to understand the situation of
UGS in residential areas based on the most critical ecological factors. The case study area
for this research is the Adelaide Metropolitan Area. To reach the aim of the research, six
sample suburbs were selected from this area. This was undertaken at the suburban level.
The understanding of what constitutes a suburb may vary based on the planning systems
followed in different countries. While in some developing countries suburbs are considered
outer regions or parts of cities, in Australia the term suburb refers to neighbourhood
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units. In other words, suburbs in Australia are equivalent to neighbourhoods as commonly
defined in most countries [19].

Based on the similarities and characteristics such as distance to the central city, density,
land use, cultural, demographic, and environmental similarities, the five suburbs of Unley,
Plympton, Prospect, Norwood, and Magill and the city of Adelaide CBD were selected
(Figure 3). These suburbs have experienced UGS planning more than those far from the
city centre, with a considerable number of natural landscapes and green spaces.

 

Figure 3. The case study suburbs in the Adelaide Metropolitan Area, South Australia.

According to the quantitative evaluation of UGS in the Adelaide Metropolitan Area
and sample suburbs, it was found that 11% of the total area of the Adelaide Metropolitan
Area is dedicated to public UGS. Of this, about 1.92% is located in the six sample suburbs,
out of which the largest share of UGS is located in the Adelaide CBD.

Table 1 presents demographic characteristics, area, and per capita of UGSs throughout
the studies suburbs and their share of the total green space per capita in Adelaide. As it is
clear from Table 1, Prospect suburb has lowest per capita among the studied suburbs, but
due to its proximity to the central part of the city, most of its residents use nearby green
spaces in the central part of the metropolis. Also, CBD has the highest number of green
spaces per capita considering its commercial role in the metropolis. Also, the basic structure
and planning of this part of the metropolis was design as a garden city, which could be the
reason for the high per capita green space.

Given the varying population of sample suburbs, the authors employed a criterion
based on population ratios to determine statistical sample sizes. Initially, the population
of the suburbs were extracted from the Australian Bureau of Statistics [20]. Then, the
population ratio of each suburb was calculated based on the total population of all studied
suburbs. Continuing, based on the total population of the six suburbs which is 51,971 people
and using Morgan’s Table which is a widely used method for determining statistical



Urban Sci. 2025, 9, 434 5 of 26

sample size, 382 people was determined for conducting the survey (Table 2). Systematic
random sampling was conducted for the selection of the survey participants. This study’s
main limitation was collecting data during the COVID-19 outbreak and restricted time.
Unfortunately, the response rate was lower than the estimated rate, and only 100 responses
were collected over an extended period. While this sample is smaller than originally
planned, participants were distributed across all studied suburbs, which allowed the
research to capture a range of perspectives and experiences regarding the organization of
UGS. Given the extraordinary circumstances of the pandemic, this sample size is considered
adequate to provide indicative insights into spatial organization and residents’ perceptions.

Table 1. Area and share of UGS in case studies and Adelaide Metropolitan Area.

No Suburbs Population Area
(Hectares)

UGS Per
Capita

(Person per
Square Meter)

Share
(Percentage)

The Total Area
of the Green
Spaces in the
Metropolitan

Area

The Share of
the Suburban
UGSs from the

Total Metro
Green Space

1 Plympton 4756 8.998 18.920 1.340

34,955.8

0.026

2 Magill 8861 12.287 13.866 1.830 0.035

3 Unley 4006 5.490 13.705 0.818 0.016

4 CBD 15,115 636.914 421.379 94.871 1.822

5 Prospect 13,280 2.128 1.602 0.317 0.006

6 Norwood 5953 5.530 9.289 0.824 0.016

Total 51,971 671.347 129.17 100.000 1.92

Table 2. The case study suburbs and number of participants.

Suburbs Participants Number Population Percent

Adelaide CBD 20 15,115 29.084

Norwood 16 5953 11.45

Magill 18 8861 17.050

Plympton 15 4756 9.151

Unley 13 4006 7.708

Prospect 19 13,280 25.553

Total 100 51,971 100

While the city centre and Unley suburbs primarily consist of Australian people, other
suburbs include people from various nationalities. The authors made efforts to include
occupants regardless of their nationality and from various age groups, social classes, income
levels, and residency durations.

Considering the limitations of public knowledge regarding ecological sustainability
criteria, the survey was designed to capture public perceptions rather than technical
assessments. In addition, a Participant Information Sheet and Consent Form were provided
to residents to ensure they had sufficient understanding of the survey topic and were
willing to contribute to the study. When designing the survey questionnaire, the ecological
criteria were divided into five categories according to the critical criteria.

Questions about ecological sustainability were divided into five domains: (1) biodi-
versity and vegetation, (2) planning for ecological networks, (3) landscape and design,
(4) water resources, and (5) protection.

In this study, a Likert scale was used to gather residents’ ideas for the household
survey. This method had five options that allowed people to show how much they agreed
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or disagreed with a particular statement [21]. Participants were asked to rate their opinion
regarding the ecological sustainability criteria situation in the green spaces they used on a
Likert scale from 1 to 5. The ratings were: not at all (1), poor (2), average (3), well (4), and
very well (5).

To measure the reliability of the survey tool, a Cronbach’s alpha test was used before
studying and evaluating the ecological sustainability factors in the case studies (Table 3).
Cronbach’s alpha for the questionnaire is 0.701, indicating the high reliability of the tool
used in the survey. A Cronbach’s alpha value higher than 0.3 indicates the high reliability
of the questionnaire used in the research [22].

Table 3. Cronbach’s alpha results obtained for the study criteria.

No Criterion Cronbach’s Alpha

1 Biodiversity and vegetation 0.677

2 Planning for ecological networks 0.697

3 Landscape and design 0.735

4 Protection 0.713

5 Water resources 0.689

Figure 4 presents the processes adapted in the analysis of household survey data. These
analyses were performed using statistical and spatial analysis by SPSS 30 and GIS 10.8. The
descriptive statistics, one-sample T-test, and variance analysis, including one-way ANOVA
and multiple linear regression analysis, were done to obtain the survey’s aims.

 

Figure 4. Analysis of household survey.

2.3. Local Experts’ Interview

To identify guidelines and policies to strengthen and improve the challenging factors
in the sample suburbs, local stakeholders were interviewed to get their ideas in this regard.
To achieve this aim, qualitative semi-structured interviews were conducted. The main
reason for using the qualitative method in this part of the research is the compatibility of the
qualitative method with providing solutions for the investigated subject. In addition, the
qualitative method focuses on understanding the problem through the specialised knowl-
edge and insights of specialists. The statistical populations included landscape engineers,
UGS planners, and experts who had management and executive experience in the field of
green space planning and design in the Adelaide Metropolitan Area. The selection criteria
for employing interviewees were their management and executive experiences in the area
of UGS development. By exploring the webpages of the local councils and relevant private
companies, the interviewees were selected. In this part of the study, eight participants were
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interviewed. Three interviewees were landscape designers and architects from the private
sector. Four interviewees were local council open space planners and landscape architects
and urban designers, and finally, one interviewee was an academician who was also the
head of an urban design and architecture company.

The purposive sampling method was used to select samples, and in this sampling
method, people were selected who had the required information about the purpose of
the research [23]. The sample size in this study was determined using the principle of
saturation theory. Saturation theory is one of the methods in qualitative research, which
shows that the collected data is enough, and more data is not necessary and will have no
benefit on the research result [24]. Therefore, saturation is used in qualitative research as a
criterion for discontinuing data collection or analysis. In this research, it was found that
after the sixth and seventh interviews, the answers and opinions received from the experts
were repeated, and no new strategies and ideas were received regarding the interview
questions. The interview continued until the eighth person to ensure enough and reliable
responses were obtained.

The data collected from the interviews were organised, coded, and analysed by AT-
LAS.ti 24 software. ATLAS.ti helps to enhance the accuracy and consistency of the analysis
by creating a systematic and transparent coding process. This can help to ensure that your
analysis is grounded in the data and that the interview findings are reliable and valid [25].

To analyse the data with this program, three steps were performed.
First, the data were entered into the software. Second, a coding process was con-

ducted, where meaningful segments of text were categorised using codes derived from the
literature and participants’ responses, while preserving their original wording. Duplicate
and repetitive codes were then merged or refined during secondary coding. Finally, the
data were analysed by organising the final codes into a tree diagram, highlighting major
challenges in UGS planning, namely, water resources, protection, and ecological networks,
along with proposed strategies to address them.

3. Results
This section presents the findings from the two research methods used. The first part

outlines the results of the literature and theoretical study, identifying the critical factors
that most significantly impact the ecological sustainability of cities through UGS planning.
The second part analyses the household survey, reflecting residents’ views on UGS in their
neighbourhoods. It also evaluates the status of ecological sustainability criteria in the case
study of green spaces from various dimensions.

3.1. Ecological Sustainability Criteria for UGS Planning

Identifying urban ecological sustainability criteria and incorporating them into
UGS planning and design can significantly contribute to advancing urban sustainability.
Teimouri et al. [26] suggest that to better understand the impacts of the criteria, it is helpful
to group and examine them within key domains. Accordingly, this study has analysed the
criteria across five domains based on their similarities: biodiversity and vegetation, UGS
protection, water resources, ecological landscape design, and ecological networks. These
domains are considered essential for promoting urban ecological sustainability through
effective UGS planning.

3.1.1. Main Affecting Domains

Based on the literature review, the main domains influencing UGS planning to en-
hance their ecological sustainability functions were identified as follows: biodiversity and
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vegetation [15,27–32], protection [33], water resources [34–37], ecological networks [38,39],
and ecological landscape design [15,26,40–52].

Table 4 presents all criteria related to these domains, as identified in the studies by
Teimouri et al. [26,52].

Table 4. Affecting criteria for ecological sustainability by UGS planning.

Ecological Criteria Ecological Sub-Criteria References

Biodiversity
and

vegetation

Planning for developing different species of animals in
UGS [15,27]

Considering diversity of plant species [15,30]
Planting native plants [30,53]

Emphasizing planting trees instead of other plants [31]
Dense planting [54]

Planting productive trees and vegetables [55]
Planting water-conserving plants [32,56]

Protection
Biodiversity protection [57,58]

Using recycling facilities in UGS development [59,60]
Green space preservation programs [33,61]

Water resources

Irrigation with a rain harvesting system [35,36]
Irrigation with reused recycled water [37,62]

Wastewater management for UGS irrigation [37]
Irrigation with retention pond [63]

Ecological landscape
design

Designing UGS regarding biodiversity [15,42]
Designing UGS regarding the area and population of the

suburbs or neighbourhoods [40,64]

Designing regarding the natural shape of the land [65]
Designing regarding climate condition [41,43]

UGS area [66,67]
UGS form and shape in harmony with city nature [46,47]

UGS connectivity [68]
UGS connections with green corridors [69,70]

UGS connections with neighbourhood homes [71]
UGS isolation [72]

Designing elements and statues in UGS [73]
Planting colourful flowers [74]

Designing green pathway-walkway-cycle track [48,49]
UGS design aesthetic [44,45]

Considering the structure of UGS (linear, dot, polygon) [50,51]
Ecological networks Organizing ecological networks (rivers, marshes, etc.) [38,75,76]

Source: Teimouri et al. [26] (p. 8).

3.1.2. Most Critical Ecological Sustainability Criteria

It is important to ensure that urban ecological sustainability necessitates the identi-
fication and implementation of key ecological sustainability criteria within green space
development programs.

According to the international experts’ survey results presented in Teimouri et al.’s [26]
study, the most significant UGS criteria that can enhance ecological sustainability in urban
areas are (a) from the biodiversity and vegetation domain: diversity of plant species and
protecting animal species; (b) from the ecological networks domain: organising ecological
networks through planning; (c) from the ecological landscape and design domain: form and
shape in harmony with nature, designing for the population, area of the neighbourhoods
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or suburbs, and climate conditions; (d) from the water resources domain: irrigation with
recycled water; and (e) from the protection domain: UGS preservation (Figure 5).

 

Figure 5. The most critical criteria for urban ecological sustainability by UGS planning. Teimouri
et al. [26] (p. 22).

The results of study by Teimouri et al. [26] indicated that the factor of protection plays
the most important role in maximising the ecological benefits of UGS to enhance ecological
sustainability. Therefore, despite fast urbanisation, urban sprawl, and increasing construc-
tion in cities, to support the urban environment, biodiversity, and liveable residential areas,
protection of green cover and urban nature should be considered as the priority of urban
and green space planning.

Also, the study findings reveal a close relationship between the affecting key criteria
for the ecological functions of UGS. In other words, the function of each factor affects the
other criteria, so all criteria should be considered in UGS planning and design programs to
increase the overall sustainability of urban areas. Promoting urban ecological sustainability
would be inevitable if the identified important ecological criteria is considered in UGS
planning programs. Therefore, the environmental consequences of such planning will
benefit the neighbourhoods through UGS and biodiversity protection, improving air quality
and creating a favourable green urban landscape.

3.2. Evaluation of the Critical Criteria for Ecological Sustainability

The results of the household surveys are presented in this section.

3.2.1. General Characteristics of the Respondents

Out of the 100 total participants, 41% of the participants were male, and 59% were
female. Most respondents were in the 31–40 age group (51%). Other age groups in the
survey sample were ages 20–30 (20%), 41–50 (15%), 61–70 (7%), and 71–80 (1%). Most of
the respondents (72%) were married. However, 13 people were single, 8 were separated,
4 were divorced, and 3 were widowed.
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In terms of the educational background of the participants, the majority of people,
comprising 45%, held a bachelor’s degree. Respondents with a master’s degrees and above
constituted 33% of the participants, while those with graduate diplomas comprised 7%,
and individuals with high school diplomas and elementary studies represented 2% of the
participants. Additionally, 13% of the respondents did not answer to this question. The res-
idency duration of the respondents indicated that suburbs such as Prospect and Plympton
have more immigrants who arrived in Australia in recent years, most of whom are tenants.
Therefore, their residency in these areas was less than two years. In contrast, suburbs like
Unley and Adelaide CBD include more Aussie people with a long residency duration. The
authors tried to gather diverse perspective on UGS usage, ranging from immigrants to
Australians in order to capture a comprehensive understanding of residents’ viewpoints.

The participants were asked about distance from home to the nearest park and green
spaces (Figure 6). Distance to UGS is one of the critical criteria to having easy accessibility
to UGS for the residents. As it is clear from Figure 5, in most of the suburbs, residents had
a less than 5 min walk to access a UGS in their neighbourhoods with 39%. Also, 26 per cent
of the residents declared they had to walk 5–10 min for access, and 27 per cent of them had
to walk 10–15 min to access green spaces. However, 5% of the participants had to walk
about 15–20 min, and 3% had to walk more than 20 min to reach a UGS to get its benefits.

 

Figure 6. Distance to UGS from respondents’ homes.

3.2.2. Descriptive Analysis of Ecological Criteria in the Case Studies

In this part of this study, the status of ten criteria which were identified by the previous
study [26] as the most important criteria to increase urban ecological sustainability by UGS
planning were analysed. Therefore, the ecological sustainability of the studied suburbs
was measured by the selected criteria. Based on the similarities and for better analysis,
the criteria were divided into five domains: biodiversity and vegetation, planning for
ecological networks, landscape and design, protection, and water resources. To analyse the
survey data, all the domains and criteria were coded, which are presented in Table 5.
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Table 5. Ecological sustainability criteria and sub-criteria and their codes.

Criteria No Domain No

Is there any plan to protect animal species in the
green spaces in your residential area? (F1) 1

Biodiversity and vegetation (F) 1
Is there a diversity of plant species in the green

spaces in your residential area? (F2) 2

Are native plants planted in the green spaces in
your residential area? (F3) 3

Is there any planning for organising ecological
networks (organising rivers, marshes, water

bodies, . . .) (G1)
4 Planning for ecological networks

(G) 2

Do the green spaces in your residential area have a
form and shape in harmony with nature? (H1) 5

Landscape and design (H) 3

Are the green spaces in your residential area
linked with neighbourhood homes? (H2) 6

Should biodiversity be considered in the design of
green spaces in your residential area? (H3) 7

Is climate taken care of in the design of green
spaces in your residential area? (H4) 8

Is there any preservation program for green spaces
in your residential area? (I1) 9 Protection (I) 4

Are the green spaces in your residential area
irrigated with recycled water? (J1) 10 Water resources (J) 5

Figure 7 presents the frequency of the residents’ responses about the selected ecological
sustainability criteria in the studied suburbs.

According to the three criteria of the biodiversity and vegetation domain, for the
“protection of animal species” criterion, most respondents rated it as well, followed by
average. For the “diversity of plant species” criterion, the highest frequency of responses
was well, followed by very well. Planning for ecological networks, as a single criterion in
its domain, received a majority of responses rating this aspect as well, with average and
very well also receiving significant responses.

Regarding the four charts for frequency of responses for criteria in the landscape and
design domain, the “shape in harmony with nature” criterion had the most respondents
selecting well, followed by very well. The responses for “link with neighbourhoods’
homes” criterion shows that most responses were dedicated to well, followed by very well.
Additionally, for the “consideration of biodiversity” criterion, the majority of respondents
chose well from the Likert spectrum followed by very well. Furthermore, the “climate
care in design of green spaces” chart illustrates the responses about whether climate
considerations are taken into account in the design of green spaces. Most respondents rated
this aspect as well followed by very well.

  

Figure 7. Cont.
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Figure 7. Frequency of the responses for the ecological criteria in the case studies.

In general, the charts present a positive perception of residents towards these criteria,
with a tendency toward higher ratings in all categories.

Regarding the “Protection” criteria and to answer to the question of whether there is
any preservation program for green spaces in residential areas, the majority of respondents
(61%) perceived the preservation efforts as average. Finally, for the “Water Resources”
criteria, over half of the respondents (52%) rated this practice as average. The next largest
group (21%) rated it as poor, followed by 17% who rated it as well, 8% as “Very Well,” and
a small minority (2%) as not at all.

Therefore, the survey results for protection and water resources show that while
there are some efforts towards preservation and using recycled water for irrigation, many
residents view these efforts as only moderately effective.
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3.2.3. Evaluating Ecological Sustainability Criteria in the Case Studies

One of the widely used statistical tools, the one-sample T-test, was used to test
the mean difference between the selected case studies [77]. In this part of the study, a
one-sample T-test was done to evaluate the domains and included criteria within the
studied suburbs. Considering that a five-option Likert scale was used to answer the survey
questions included in the questionnaire, number 3 is considered as the test value and ideal
state to measure each factor situation [77,78]. In other words, if the average of each factor
is higher than 3, it can be concluded that the studied factor has a positive condition. In
contrast, if the actual average value is lower than the test value (3), it indicates the poor state
of the factor from the residents’ point of view. According to Table 6, among the ecological
criteria, three criteria, including planning to organise ecological networks with an average
of 2.94 and water resources with an average of 2.80 have a lower average than the standard
value. Also, criteria of protection with an average of 3.08 got the score close to the standard
value. The other criteria had a higher average than the standard value which is number 3.
This condition indicates the relative favourability of the ecological sustainability criteria in
the studied suburbs.

Table 6. Frequencies and percentages of participants’ responses to the ecological criteria.

Objects Not at
All (1) Poor (2) Average

(3) Well (4) Very
Well (5) Sum Average Overall

Average

F1
Frequency 8 10 30 44 8 100

3.34

3.31

Percent 8.15% 10% 30% 44% 8% 100%

F2
Frequency 2 16 46 30 6 100

3.22
Percent 2% 16% 46% 30% 6% 100%

F3
Frequency 4 5 50 32 9 100

3.37
Percent 4% 5% 50% 32% 9% 100%

G1
Frequency 5 17 62 11 5 100

2.94 2.94
Percent 5% 17% 62% 11% 5% 100%

H1
Frequency 1 6 49 27 17 100

3.53

3.42

Percent 1% 6% 49% 27% 17% 100%

H2
Frequency 2 9 50 30 9 100

3.35
Percent 2% 9% 50% 30% 9% 100%

H3
Frequency 4 5 45 26 20 100

3.53
Percent 4% 5% 45% 26% 20% 100%

H4
Frequency 5 9 58 20 8 100

3.28
Percent 5% 9% 58% 20% 8% 100%

I1
Frequency 2 21 52 17 8 100

3.08 3.08
Percent 2% 21% 52% 17% 8% 100%

J1
Frequency 12 14 61 8 5 100

2.80 2.80
Percent 7% 4% 71% 13% 5% 100%

To investigate the general status of ecological sustainability in the case studies, number
30 was considered as a measure of the overall average of the criteria. As the total number of
the criteria is 10, considering the Likert scale, the number 30 was identified as the standard
average. Therefore, an average above the number 30 shows the favourability and an
average below it shows the unfavorability of the criteria.
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The T-test results regarding the ecological criteria condition in the case studies are
presented in Table 7. As it is clear from the table, the T-test value is (2.472) with a confidence
of 0.99 and an error level smaller than 0.00. The calculated average for the ecological criteria
(31.47) differs from the test value (30). Due to its value being higher than the standard
value, it can be said that generally the ecological criteria have been evaluated as acceptable
from the studied suburbs’ residents’ point of view.

Table 7. Descriptive analysis results of the t-test of the overall situation of the ecological criteria.

No N df T Sig The Average Limit of the Average Average Mean Difference

1 382 99 2.472 0.001 30 31.47 1.47

According to the results of the one-sample T-test, three sub-criteria including organis-
ing ecological networks, protection, and sustainable water resources received a low score
from the residents’ point of view compared to other sub-criteria.

3.2.4. Investigating the Impact of UGS Planning Criteria on Urban Ecological Sustainability

The analysis showed that most of the ecological criteria examined for the UGS planning
process to enhance urban sustainability had almost acceptable scores according to T-test
analysis results.

Generally, the surveyed criteria demonstrated the status of ecological sustainability
provided by UGSs to the neighbourhoods in the studied areas. The criteria’s overall status
can be recognised by their average scores based on the residents’ ideas. In other words,
each criterion influences the ecological sustainability in the studied suburbs by urban green
space planning. Therefore, in this part of the study, a multiple linear regression model was
used to determine the impact of each criterion on the dependent variable, which is urban
ecological sustainability by UGS planning.

Multiple linear regression is a widely used method to clarify the nature of a dependent
variable by using a set of independent variables that are considered to affect the dependent
variable’s nature [79,80].

Table 8 consists of three main components. The value of R is known as the multiple
correlation coefficient, which shows the degree of multiple correlations between the in-
dependent and the dependent variables. Generally, its value fluctuates between 0 and 1.
The value of R is 0.839, which shows the significant influence of independent variables on
the dependent variable. Another component of the multiple linear regression model is R
squared, also is known as the square of the multiple correlation coefficient, which shows
the amount of the variance of the dependent variable by the independent variables. The
value of this coefficient also varies between 0 and 1. The closer the mentioned number is to
1 indicates that the independent variables is able to show the changes in the dependent
variable. According to the results of Table 8, the obtained R squared value is 0.705, which
shows that the changes in the independent variables well explained the changes in the
dependent variables.

Table 8. Model summary.

Mode R R Square Adjusted R Square Std. Error of the Estimate

1 0.839 0.705 0.685 5.493

Another main component considered in this model is the adjusted R squared value, which
shows the effect of the independent variable on the dependent variable as a coefficient. The
multiple correlation coefficient (R) is 0.685, which indicates a very high correlation between
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the set of independent variables and the dependent variable. On the other hand, the value of
adjusted R squared for the study variables is calculated as 0.685. About 68.5% of dependent
variable changes (ecological sustainability by UGS planning) are related to independent
variable changes. Therefore, the quantity and quality of the variables associated with the
ecological criteria examined in this study effect 68.5% of urban ecological sustainability by
UGS planning; 31.5% of the impacts on ecological sustainability in the planning process of
UGS depend on other variables that were not addressed in this research.

In addition, Table 9 shows the regression effect coefficients of each ecological domain as
an independent variable on the dependent variable, which is analysed first by the results of the
Beta coefficient. This statistic shows the standardised regression coefficient of each indepen-
dent variable (biodiversity and vegetation, planning for ecological networks, landscape and
design, water resources, and protection) on the dependent variable (ecological sustainability).
In other words, based on this coefficient, we can determine the relative contribution of each
independent variable in the model. The comparison of the examined variables shows that
the effect of all the examined variables on the dependent variable is significant, and the error
level of their t value is lower than 0.05, indicating the independent variables’ effect on the
dependent variable. In addition, to clarify the results of the regression coefficient, three types
of correlations were calculated, and their results are explained here.

Table 9. Standardized regression effect coefficients of the criteria with ecological sustainability.

Part Partial Zero-
Order Sig t Standardized

Coefficients Beta Criterion

0.299 0.533 0.563 0.000 6.178 0.323 Biodiversity and
vegetation

0.134 0.213 0.305 0.000 2.120 0.142 Planning for
ecological networks

0.518 0.643 0.637 0.000 8.178 0.538 Landscape and
design

0.205 0.315 0.245 0.000 3.240 0.210 Water resources

0.300 0.437 0.548 0.000 4.738 0.331 Protection

Zero-order correlation, which varies between 0 and 1, shows the correlation between
variables without the control variable. The test results for the studied variables are positive,
but the intensity and degree of the zero-order correlation between the independent variables
and the dependent variable (ecological sustainability) are different. Therefore, the zero-
order correlation coefficient of the study variables is high, and there is a correlation between
the independent research variables and the dependent variable. However, the degree and
intensity of the correlation of the independent variables are different. In other words, the
zero-order correlation of biodiversity and vegetation with protection variables are high and,
in the planning process of UGS, are in line with urban ecological sustainability. Thus, it can
be said that the mentioned variables have a high impact on urban ecological sustainability.

The following correlation coefficient analysed in the regression table is the partial
correlation coefficient. The higher the value of the correlation, the more significant the role
of the variable in the model is compared to other variables. In this study, the correlation
coefficient calculated for the landscape and design variable is more than other variables.

In the end, the partial correlation value or part was investigated. The difference
between the part correlation and the previous correlation in this correlation removes the
linear effect of other independent variables. It directly measures the relationship of an
independent variable with the dependent variable, the value of which is lower than the
previous two correlations. As can be seen in the Table 9, the part correlation value of
landscape and design with the dependent variable (ecological sustainability) is high.
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Finally, according to the discussed correlation results, it can be said that for UGS
planning to enhance urban ecological sustainability, the contribution and effectiveness of
criteria in the landscape and design domain is more than the other examined criteria.

3.2.5. Analysing the Spatial Impacts of UGS Planning Criteria on Ecological Sustainability
by GWR

A geographically weighted regression (GWR) model was conducted to explore the
spatial impact of each domain including its criteria on the dependent variable (ecological
sustainability concerning UGS planning). Therefore, for spatial analysis of the effectiveness
of the domains and to determine their ecological sustainability ranks in the case studies,
geographically weighted regression (GWR) was used. The dependent variables for the linear
regression and GWR analysis were obtained from the sum of the averages of all the domains
(including the criteria) scores, and the independent variables were the sum of the averages of
the criteria in each domain. Therefore, considering that domains and their related criteria are
effective in the ecological sustainability of the urban areas by UGS planning, their sustainability
status can be determined in the studied suburbs by their average sum.

By using GWR, the rank of the studied suburbs was determined according to the
domains’ impact. The most important value in the GWR model is the value of local R2. A
value closer to 1 means that the independent variables are able to justify the changes in the
dependent variable. By increasing the score of each domain, the ecological sustainability of
the suburbs increases in the same proportion.

According to Figure 8, regarding the biodiversity and vegetation domain, there is a
positive relationship between the favourability and sustainability of the biodiversity and
vegetation criteria and the overall ranking of ecological sustainability (dependent variable) in
the suburbs of Plympton (with a local R2 of 0.86) and Unley (with a local R2 of 0.48). Therefore,
in the studied suburbs, the criteria for the biodiversity and vegetation domain were the most
effective criteria for promoting ecological sustainability by UGS planning compared to the
other suburbs. Also, the analysis of the GWR for the landscape and design domain indicated
(Figure 9) that the value of the local R2 in all studied suburbs was almost the same, and with a
value close to and above 0.5, it affects the dependent variable (the ecological sustainability of
the studied suburbs). Therefore, there are not any differences between the suburbs in relation
to the influence of the landscape and design domain criteria on ecological sustainability.

 
Figure 8. Local R2 value for biodiversity and vegetation.
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Figure 9. Local R2 value for landscape and design.

Regarding the effects of the domains of protection (Figure 10), water resources
(Figure 11), and planning for ecological networks (Figure 12), the results of the GWR
show that the effects of these domains on the ecological sustainability of the studied sub-
urbs are less than the biodiversity and the landscape and design domains. Thus, it can be
said that the criteria in the domains of protection, water resources, and planning for ecolog-
ical networks have a relatively lower impact on the process of ecological sustainability in
the case studies.

 
Figure 10. Local R2 value for planning for protection.
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Figure 11. Local R2 value for water resources.

Figure 12. Local R2 value for planning for ecological networks.

Table 10 presents GWR analysis results for all ecological sustainability domain.

Table 10. Results of the spatial impacts of UGS planning criteria on ecological sustainability by GWR.

Domain (Figure) Suburbs with Notable
Local R2 Local R2 Range Key Findings Relative Influence on

Ecological Sustainability

Biodiversity and
Vegetation (Figure 8)

Plympton (0.866), Unley
(0.488) 0.016–0.866

Strong positive relationship
between biodiversity/vegetation

criteria and ecological
sustainability, especially in

Plympton and Unley.

Most effective domain for
promoting ecological

sustainability among all
studied suburbs.
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Table 10. Cont.

Domain (Figure) Suburbs with Notable
Local R2 Local R2 Range Key Findings Relative Influence on

Ecological Sustainability

Landscape and Design
(Figure 9)

All suburbs (Adelaide
CBD, Prospect, Norwood,
Unley, Magill, Plympton)

~0.50–0.51

Local R2 values are almost
identical across suburbs (close to
and slightly above 0.5), showing
a consistent positive influence.

Moderately strong and
uniform effect across all

suburbs.

Protection (Figure 10) Prospect (higher values),
others lower 0.065–0.067

Positive but weaker contribution
compared to biodiversity and

design.
Relatively low impact.

Water Resources
(Figure 11)

Prospect, Plympton
(slightly higher) 0.091–0.092 Very limited effect on ecological

sustainability. Minor effect.

Planning for Ecological
Networks (Figure 12)

Prospect (higher),
Plympton (lower) 0.071–0.073 Weakest contribution among all

domains. Lowest impact.

3.3. Experts Interview

According to the household survey results, among the ecological criteria, three criteria
including water resources, protection, and planning for ecological networks scored below
the standard average. Therefore, to identify solutions for improving these aspects and
enhancing the ecological sustainability role of green spaces, interviews with local experts
were conducted.

According to Figure 13, the three criteria shown in purple share a common goal:
enhancing ecological sustainability through UGS planning. The tree diagram illustrates
three main categories within the UGS planning system, connected by arrows labelled
Cause Of. These indicate causal relationships among the categories. Each of the three
main categories also includes subcategories, derived from expert interview transcripts.
These subcategories represent strategies or solutions intended to improve the quality of
the corresponding factors and are linked to their parent categories by arrows labelled
Part Of. The subcategory codes used in Figure 13 represent detailed criteria under three
major domains of ecological sustainability in urban green space (UGS) planning. Codes
D1–D8 correspond to strategies for the protection of urban green spaces. Codes E1–E8
refer to actions aimed at improving ecological networks. Finally, codes C1–C13 denote
strategies for improving water resources in UGS planning. These codes provide a systematic
breakdown of the ecological functions that contribute to enhancing sustainability in UGS
planning. The entire structure of the tree diagram, developed through qualitative analysis
of expert interviews, demonstrates the connections between categories, subcategories, and
the overarching research goal. Each code in the diagram represents a guideline for optimal
UGS planning to support sustainable green space development.

As shown in Figure 14, stakeholders identified several policies to address water re-
source challenges in urban green space (UGS) development. This includes planting native
and drought-resistant species, managing stormwater, and recycling wastewater for irriga-
tion to ensure sustainable water use. In terms of UGS protection, another key ecological
challenge, collaboration among the public and stakeholders at the neighbourhood, local,
and state levels is essential. Recommended strategies include developing long-term con-
servation plans (e.g., a green space master plan) and promoting community training and
participation in UGS protection initiatives. Lastly, addressing the planning challenges of
ecological networks across the case study suburbs requires professional landscape and
green space management. Interviewees emphasised that restoring, maintaining, and en-
hancing connectivity between fragmented ecological networks, particularly through the
integration of green spaces along these corridors, will contribute to creating a greener and
more sustainable urban environment.
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Figure 13. Semantic relationships between identified codes, concepts, and categories.

Figure 14. Guidelines for UGS ecological sustainability challenging criteria.

4. Discussion
Green space planning interventions have been validated as one of the best solutions

to improve the environmental conditions of the cities which are struggling with rapid
urbanisation consequences [81,82]. Therefore, comprehensive UGS planning, by providing
a range of ecological benefits, holds the potential to maintain the health of local ecosystems
and support the overall sustainability of the built environment.

The findings of this study emphasise the importance of ecological sustainability crite-
ria that should be considered in UGS planning to enhance ecological sustainability of the
residential areas at the neighbourhood level. Therefore, theoretically, this study contributes
to the existing body of knowledge by identifying and evaluating key ecological sustain-
ability criteria specifically within the context of urban green spaces (UGSs). By analysing
these criteria through a structured household survey and comparative suburb-level assess-
ment, this study provides a framework that can guide future empirical research in urban
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ecology and planning. This contributes to filling a gap in the literature where measurable,
place-based ecological planning principles have been underexplored.

Practically, the findings of this study offer evidence-based insights that can inform
urban planning and green space development policies. Urban planners, policymakers, and
environmental agencies can use the identified criteria and suburb comparisons to improve
the ecological performance of UGS. The study’s implications for practice include:

• Supporting data-driven, context-specific planning and design of green spaces;
• Informing local governments on where to prioritise ecological improvements in UGS;
• Enhancing community resilience through more sustainable urban ecosystems.

The study offers a comprehensive analysis of the household survey findings by identi-
fying and explaining the performance of specific ecological sustainability criteria. It also
incorporated a suburb-level analysis to highlight spatial differences in ecological perfor-
mance and discussed how these differences can inform targeted planning interventions.
Furthermore, the results of both the multiple linear regression and geographically weighted
regression (GWR) analyses have been interpreted in detail, with specific attention to do-
mains such as landscape and design, biodiversity, and vegetation influencing ecological
sustainability across the case study suburbs.

The analysis highlights that protection is the most influential criterion in maximising
the ecological benefits of urban green spaces (UGSs) to enhance ecological sustainability.
Despite increasing urbanisation, sprawl, and construction, the preservation of green cover
and urban nature must remain a core priority in urban and green space planning. This
aligns with prior research emphasising the necessity of maintaining green infrastructure to
support urban biodiversity, liveability, and environmental health [38,39]. Planning must
therefore focus on protecting these assets through coordinated efforts from local and state
governments and communities.

Reviving ecological networks emerged as the most underperforming ecological crite-
rion according to the household survey. Ecological corridors are vital for the movement and
survival of plant and animal species and contribute to maintaining the dynamic natural
structure of urban environments [38,39]. Strengthening these networks by aligning UGS
planning with ecological infrastructure has proven effective in cities such as Zurich and
Munich. This integration ensures not only ecological connectivity but also fosters a more
resilient urban fabric [83].

Water resource management for irrigating UGS was another ecological criterion scor-
ing below average. Given the extent of green spaces in the study suburbs and declining
rainfall trends, a key limitation in UGS expansion is the availability of sustainable water
sources. Effective strategies such as wastewater recycling and rainwater harvesting are
essential to support these areas. Sustainable water management is critical not only for the
maintenance of green spaces but also for climate regulation and enhancing public space
quality, which are core aspects of a liveable city.

The protection of urban parks and green spaces also received a relatively low score,
reinforcing the importance of regulatory frameworks and community-based stewardship to
safeguard these spaces. As public awareness of the benefits of UGS grows, ensuring long-term
preservation through policy and participatory governance becomes increasingly crucial.

Among the ecological domains, landscape and design demonstrated the strongest
correlation with ecologically sustainable development (r = 0.508), as revealed by a multiple
linear regression analysis. This finding indicates that thoughtful spatial design, incorpo-
rating natural forms, climate adaptation, and population density considerations, plays
a pivotal role in enhancing ecological sustainability. These results align with Hunter
et al. [84], who argue that assessing UGS design and layout can significantly influence both
environmental and social health outcomes.
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To ensure effective green space planning, emphasis should be placed on landscape
and design criteria, such as aligning form with natural features, designing for demographic
needs, and adapting to climatic conditions. Prioritising these in planning processes can
contribute to more resilient and liveable neighbourhoods while strengthening the overall
ecological performance of urban areas.

Spatial analysis using geographically weighted regression (GWR) provided further
insights by identifying biodiversity and vegetation as the most effective criteria in pro-
moting ecological sustainability, particularly in the suburbs of Plympton and Unley. The
uniform effectiveness of landscape and design criteria across all case study suburbs fur-
ther reinforces their critical role in UGS planning. In contrast, the domains of protection,
water resources, and ecological networks showed relatively lower impacts on ecological
sustainability within the case study areas.

These spatially differentiated findings enable planners to tailor green space strate-
gies to local needs. For example, in Plympton and Unley, biodiversity enhancement and
vegetation planning should be prioritised. This aligns with Cao et al. [85], who advocate
for value-based UGS development that balances ecological goals with urban growth. By
integrating ecological criteria with spatial planning, decision-makers can implement tar-
geted interventions to improve ecosystem services and promote equitable access to green
infrastructure. Therefore, by identifying both strengths and challenges across ecological
criteria and domains, this study provides a practical basis for strategic UGS planning. To
promote the ecological value of UGS and enhance urban sustainability, planning and design
interventions must address key challenges. Expert interviews were conducted to develop
guidelines and policies targeting these challenges. The findings highlight prioritising
policies for protection, ecological connectivity, and sustainable water use can significantly
improve ecological sustainability in urban areas.

5. Conclusions
In response to escalating population density, prioritising UGS planning guided by

the most important ecological criteria can be considered as a vital policy initiative for
enhancing urban sustainability.

In this study, the ecological sustainability criteria identified in previous research were
evaluated in six suburbs in the Adelaide Metropolitan Area. The results of this study revealed
challenges in certain aspects of the UGS planning despite a high UGS per capita in the studied
suburbs, impacting the ecological sustainability of the Adelaide Metropolitan Area.

According to the household survey results, among the ecological sustainability criteria,
the three criteria of water resources, protection, and reviving ecological networks were iden-
tified as the criteria requiring more effective planning programs to enhance the ecological
sustainability impacts of green spaces. The water resources criterion requires efficient actions
by relevant authorities to properly manage the current water resources, including wastew-
ater and recycled water management, to have sustainable water resources for green space
development. In addition, the factor of protection is another problematic ecological factor that
requires more attention from the relevant stakeholders at the neighbourhood, local, and state
levels to preserve green cover. Ecological networks, a third criterion which faced challenges
throughout the sample suburbs, need professional planning and organising interventions by
the planners, landscapers, and green space planning authorities.

The primary aim of this study was to identify challenges and barriers to ecological
sustainability through UGS planning using a case study approach. Consequently, the study
provides practical insights for planners and policy makers to improve the overall ecological
impacts of UGS planning for promoting urban sustainability.
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The results of this research can guide future studies by encouraging the application
of similar frameworks in different urban contexts or by integrating them with spatial
analysis tools such as GIS for more comprehensive urban sustainability planning. This
study focused on the potential of UGS to enhance ecological sustainability at the neigh-
bourhood level. However, ecological sustainability status and criteria may vary depending
on regional climate and socio-economic conditions. Therefore, further research is needed to
evaluate ecological sustainability through UGS planning at a regional scale. Additionally,
future studies are encouraged to explore and address various criteria across different urban
dimensions beyond UGS to achieve broader urban environmental and ecological sustain-
ability. Furthermore, investigating key criteria related to social and economic sustainability
is recommended for future research to ensure a more comprehensive understanding of
sustainability across all its dimensions.

This study faced some limitations, including the impact of COVID-19 restrictions, which
reduced the number of participants and prolonged the data collection process. Additionally,
the unique urban planning system in Adelaide may limit the generalisability of the findings
to cities with different planning frameworks. However, the results remain relevant and
applicable, especially to other Australian cities with similar urban planning contexts.
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69. İnançoğlu, S.; Özden, Ö.; Kara, C. Green corridors in urban landscapes, case study Nicosia Pedieos river. Eur. J. Sustain. Dev.
2020, 9, 1. [CrossRef]

70. Dang, M. Designing green corridors network within cities: A case study in vienna. Rooftop Urban Agric. 2017, 291–306. [CrossRef]
71. Hong, A.; Sallis, J.F.; King, A.C.; Conway, T.L.; Saelens, B.; Cain, K.L.; Fox, E.H.; Frank, L.D. Linking green space to neighborhood

social capital in older adults: The role of perceived safety. Soc. Sci. Med. 2018, 207, 38–45. [CrossRef]
72. Chen, T.; Lang, W.; Li, X. Exploring the impact of urban green space on residents’ health in Guangzhou, China. J. Urban Plan. Dev.

2020, 146, 05019022. [CrossRef]
73. Francis, M. Urban Open Space: Designing for User Needs; Island Press: Washington, DC, USA, 2003.
74. Rahnema, S.; Sedaghathoor, S.; Allahyari, M.S.; Damalas, C.A.; El Bilali, H. Preferences and emotion perceptions of ornamental

plant species for green space designing among urban park users in Iran. Urban For. Urban Green. 2019, 39, 98–108. [CrossRef]
75. Cui, L.; Wang, J.; Sun, L.; Lv, C. Construction and optimization of green space ecological networks in urban fringe areas: A case

study with the urban fringe area of Tongzhou district in Beijing. J. Clean. Prod. 2020, 276, 124266. [CrossRef]
76. Yang, J.; Zeng, C.; Cheng, Y. Spatial influence of ecological networks on land use intensity. Sci. Total Environ. 2020, 717, 137151.

[CrossRef]
77. Sayfi, P.; Nikbakht, M. Identification and ranking green supplier selection criteria using one-sample T-test and FANP methods: A

case study for petrochemical industry. J. Mod. Process. Manuf. Prod. 2016, 5, 53–67.
78. Gerald, B. A brief review of independent, dependent and one sample t-test. Int. J. Appl. Math. Theor. Phys. 2018, 9, 50–54.

[CrossRef]
79. Morena, M.; Cia, G.; Baiardi, L.; Rodríguez Rojas, J.S. Residential property behavior forecasting in the metropolitan city of Milan:

Socio-economic characteristics as drivers of residential market value trends. Sustainability 2021, 13, 3612. [CrossRef]
80. Carbonara, S.; Faustoferri, M.; Stefano, D. Real estate values and urban quality: A multiple linear regression model for defining

an urban quality index. Sustainability 2021, 13, 13635. [CrossRef]
81. Mwanzu, A.; Nguyu, W.; Nato, J.; Mwangi, J. Promoting sustainable environments through urban green spaces: Insights from

Kenya. Sustainability 2023, 15, 11873. [CrossRef]
82. Cilliers, E.J.; Ghosh, S.; Ndaguba, E.A. Reclaiming Healthy Cities Through Nature-Based Planning Solutions. In The Empathic

City: An Urban Health and Wellbeing Perspective; Springer Nature: Cham, Switzerland, 2023; pp. 123–141.
83. Ignatieva, M.; Stewart, G.H.; Meurk, C. Planning and design of ecological networks in urban areas’. Landsc. Ecol. Eng. 2011, 7,

17–25. [CrossRef]
84. Hunter, R.F.; Cleland, C.; Cleary, A.; Droomers, M.; Wheeler, B.W.; Sinnett, D.; Nieuwenhuijsen, M.J.; Braubach, M. Environmental,

health, wellbeing, social and equity effects of urban green space interventions: A meta-narrative evidence synthesis. Environ. Int.
2019, 130, 104923. [CrossRef]

85. Cao, W.; Li, X.; Lyu, X.; Dang, D.; Wang, K.; Li, M.; Liu, S. To Explore the Effectiveness of Various Ecological Security Pattern
Construction Methods in Many Growth Situations in the Future: A Case Study of the West Liaohe River Basin in Inner Mongolia.
Sci. Total Environ. 2024, 948, 174607. [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.

https://doi.org/10.3390/ijerph13020196
https://www.ncbi.nlm.nih.gov/pubmed/26861365
https://doi.org/10.3390/rs12152451
https://doi.org/10.14207/ejsd.2020.v9n1p1
https://doi.org/10.1007/978-3-319-57720-3_18
https://doi.org/10.1016/j.socscimed.2018.04.051
https://doi.org/10.1061/(ASCE)UP.1943-5444.0000541
https://doi.org/10.1016/j.ufug.2018.12.007
https://doi.org/10.1016/j.jclepro.2020.124266
https://doi.org/10.1016/j.scitotenv.2020.137151
https://doi.org/10.11648/j.ijamtp.20180402.13
https://doi.org/10.3390/su13073612
https://doi.org/10.3390/su132413635
https://doi.org/10.3390/su151511873
https://doi.org/10.1007/s11355-010-0143-y
https://doi.org/10.1016/j.envint.2019.104923
https://doi.org/10.1016/j.scitotenv.2024.174607

	Introduction 
	Methodology 
	Content Analysis 
	Household Survey 
	Local Experts’ Interview 

	Results 
	Ecological Sustainability Criteria for UGS Planning 
	Main Affecting Domains 
	Most Critical Ecological Sustainability Criteria 

	Evaluation of the Critical Criteria for Ecological Sustainability 
	General Characteristics of the Respondents 
	Descriptive Analysis of Ecological Criteria in the Case Studies 
	Evaluating Ecological Sustainability Criteria in the Case Studies 
	Investigating the Impact of UGS Planning Criteria on Urban Ecological Sustainability 
	Analysing the Spatial Impacts of UGS Planning Criteria on Ecological Sustainability by GWR 

	Experts Interview 

	Discussion 
	Conclusions 
	References

