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Introduction

The environmental fragility of cities and advanced urbanization has motivated
extensive efforts to promote the sustainability of urban ecosystems (Goonetilleke et
al. 2014; Yigitcanlar & Dur 2010). In this study most affecting factors for ecological
sustainability of the cities that can be achieved by UGS planning and design will be
discussed, and the most important and key factors will be presented based on
international survey drown by international UGS experts and academicians.

Context

Sustainability as an inter-disciplinary science has emerged as one of the significant
planning concepts for decision making and planning since its beginning in all urban
ecological, social, and economic aspects (Hiremath et al. 2013; Kastenhofer,
Bechtold & Wilfing 2011). Sustainable urban development is a significant tool for
maintaining the natural environment and society’s well-being (Musa et al. 2020). The
number of complex environmental challenges including air and water pollution,
global warming, deforestation, and biodiversity loss, have undesirable consequences
all around the world (Lafferty, W & Hovden 2003; Standing et al. 2008).

The main aim of ecological sustainability is the preservation of natural and
environmental resources for current and future generations (Lafferty, WM 2004). The
main goal of ecological sustainability is related to the integrity of the environmental
concept (Marques 2009). Natural ecosystems sustainability is a significant
prerequisite and a durable approach for urban sustainable development
accomplishment (Bateman et al. 2020).

Green spaces are an important part of urban ecosystems (Semeraro et al. 2021),
providing essential ecosystem services with environmental, aesthetic, recreational,
and economic advantages (Xu et al. 2011). In addition, nowadays, green spaces are
extensively regarded as a key component for promoting the life quality of urban
areas (Zhou, Wang & Planning 2011). Cities that often experience urban heat island
can be mitigated by cooling the environment with UGS (Schebella et al. 2012), also
with the natural processes of evaporation and transpiration, vegetation within parks,
and their preservation (Kleerekoper et al, 2012). 

The ecological approach in UGS development shows the systematic set of measures
that lead to balance in all urban areas and sustainable development by reduction of
the cities’ environmental problems. 

Methods
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In this research both qualitative and quantitative methods have been used to extract
most important factors. For this goal 112 experts with purposive sampling were
selected based on their expertise in green space planning and development. The
experts were chosen according to their international publications and experiences in
UGS related area. For reaching to the key affecting factors for urban sustainability
which can be achieved by UGS, four stages have been carried out.

Figure 1: The process to extract key affecting factors for urban sustainability by UGS

30 factors that affect UGS were extracted by reviewing the literature. All factors
allocated in five domains regarding their characteristics. Then, international experts
were invited to participate in the survey to collect their ideas about the importance of
the affecting factors using Likert Scale. Finally, key ecological affecting factors to
plan and design sustainable cities have been extracted according to international
experts’ weightings.

62 male and 50 female participated in this survey. Most participants were in the
41-50 age group. As it is clear from (Figure 2), most participants in the survey have
PhD and higher university degrees. Most participants have been chosen from an
academic background all over the word, especially from countries which have
successful experiences regarding UGS development.
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Figure 2: Participant qualifications

The importance of affecting factors to the development of UGS to support ecological
sustainability in cities has been weighted by international experts and using Likert
Scale (Table 1).

Table 1: All ecologically affecting factors for UGS planning and development

The domains that include ecological sustainability factors for UGS development, all
have received almost the same score and percentage with a slight difference (Fig
4). 
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Figure 4: UGS development social and ecological domains percentage

The following Figure 5 indicates the most important ecological factors for ecological
sustainability that can be gained by the development of UGS in the cities.

Figure 5: Affecting Key Factors (Source: Authors)

In conclusion, the key affecting factors for UGS development to enhance ecological
sustainability of cities identified are; diversity of plant species, planning and
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protection of animal species, planting native trees and plants, organizing ecological
networks, form and shape in harmony with nature, designing in regard to links with
neighbours, considering biodiversity in planning and design, irrigation with recycled
water, and UGS preservation. Urban planners and designers should pay more
attention to these factors while their development programs to create more liveable
and sustainable cities. 
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