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Abstract
Urban green spaces (UGSs) provide various ecosystem services (ESs) that directly and indirectly enhance people’s well-
being. However, in the Saudi context, the assessment role of UGSs (such as urban parks and gardens) and their use and 
accessibility has remained unexplored. This study aims to assess the use and accessibility of five urban parks in the Jeddah 
megacity of Saudi Arabia from diversified perspectives. Data were collected through a primary survey and questionnaire 
method using a social preference approach (SPA). Correlation analysis and factor analysis were performed to assess the 
relationship between activities and services (benefits) provided by urban parks and to examine their most significant benefits. 
A Kruskal–Wallis (K–S test) test was performed to determine significant differences in the perceived valuations of park 
benefits. A benefit dominancy index (BDI) was also developed to determine which urban parks provide the most benefit. The 
findings of the study showed that (i) the urban parks were mostly used for spending time with relatives (partners) and friends, 
followed by mental refreshment and relaxation, physical activity, and spending time with children; (ii) there are substantial 
seasonal variations in park visits in the Jeddah megacity; (iii) socio-demographic attributes largely affect the use of urban 
parks; and (iv) there are also substantial discrepancies between importance and performance related to urban management 
strategies. Thus, the findings of this study show that city planners and policy makers must focus on the enhancement of 
UGSs for the well-being of urban citizens.
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Introduction

As per the estimation of the United Nations (2018), the 
population of urban area residents is likely to reach 68% by 
2050, resulting in a loss of natural habitat for other organ-
isms, as rapid urban expansion has become one of the major 
drivers of the loss of green spaces (Wu et al. 2019; Nor et al. 
2017; Xu et al. 2019). However, urban green spaces (UGSs) 
play a crucial role in local climate regulation (Finaeva 2017), 
enhance the quality of soil (Setala et al. 2017), support phys-
ical and metal benefits (Konijnendijk et al. 2013; Sturm and 
Cohen 2014), and improve social cohesion, social inclusion, 

and interactions (Peters et al. 2010; Kazmierczak and James 
2007). Recently, a number of studies have been performed in 
cities across the world, such as Singapore (Henderson 2013), 
Tokyo (Kohsaka and Okumura 2014), New York (Sutton 
and Anderson 2016), and Delhi (Paul and Nagendra 2017), 
and these studies showed that green spaces (GSs) play a 
crucial role in regulating urban health (Huang et al. 2017; 
Lee and Maheswaran 2011; Zhang et al. 2017), quality of 
life (McFarland et al. 2008; Artmann et al. 2017; Sanesi 
and Chiarello 2006), and maintaining the bio-diversity and 
sustenance of livelihoods (Gunnarsson et al. 2017; Raymond 
et al. 2018; Devisscher et al. 2019).

ESs are the direct and indirect benefits that humans obtain 
from ecosystems (MEA 2005). UGSs, within the urban 
environment, provide various direct and indirect ecosystem 
services (ESs) to the urban population, such as stress relief 
and health improvements (D’Souza and Nagendra 2011; 
Niemelä et al. 2010; Cilliers et al. 2013; Ko and Son 2018; 
Enssle and Kabisch 2020). Thus, the quality of life of urban 
citizens can be improved through the enhancement of GSs 
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within a city (Mensah et al. 2016). In previous studies, it 
has been extensively documented that GSs within the urban 
environment play a crucial role in the well-being of urban 
citizens (Ma et al. 2019; Kothencz et al. 2017; Carrus et al. 
2015). Within urban ecosystems, urban parks are considered 
significant ecosystems, as they provide various services, 
such as air purification, water purification, the reduction of 
noise and wind, the regulation of micro-climate, habitat for 
wildlife, and social and psychological well-being of urban 
citizens (Jennings et al. 2016; Sun et al. 2019; Misiune et al. 
2021). Urban citizens benefit from urban parks, and the 
presence of GSs enhances their quality of life (Kabisch and 
Haase 2014), e.g., through the alleviation of mental stress 
(Braubach et al. 2017; Tsai et al. 2018) and the improvement 
of mental well-being (Wang et al. 2019; Du et al. 2021). 
However, the ecological values of GSs are limited due to 
their size and artificiality (Cilliers et al. 2013).

Interactions between humans and urban parks have been 
widely studied from the perspectives of various groups 
of park users, focusing on demographic attributes, social 
statuses, and ethnic groups (Gobster 2002; Elmendorf 
et al. 2005; Breuste and Rahimi 2015; Arnberger et al. 
2017; Artmann et al. 2017). Recently, studies have been 
performed on urban park preferences, largely implemented 
into an ecosystem service framework (Bertram and 
Rehdanz 2015; Buchel and Frantzeskaki 2015). The 
accessibility and use of urban parks is largely influenced 
by the attitudes of visitors towards urban GSs (Balram 
and Dragićević 2005). Visits to urban parks are largely 
determined by their physical features, vegetation cover 
(Shanahan et al. 2015), psychological factors (Wan et al. 
2020; Gomez et  al. 2015), and diverse facilities (Wan 
et al. 2020). The perceived benefits from urban parks are 
influenced by the actual benefits obtained from them and 
their perceived importance (Wan et al. 2020). Thus, in this 
context, effective management strategies can be adopted 
based on perceived importance, accessibility, and benefits.

The basic research question that arises in this context is 
as follows: What factors affect the perceived importance 
and benefits of urban parks? In previous studies, attempts 
have been made to examine the relationship between park 
visitors and GS environments (Gozalo et al. 2019; Knobel 
et al. 2021; Pietilä et al. 2015; Akpinar, 2016; La Rosa 
et al. 2018). Attitudes towards parks, their use, and the 
physical activities conducted therein are determined by 
their physical features, such as trees, sport facilities, water 
facilities, and playgrounds (Sang et al. 2016; Wan and Shen 
2015; Baran et al. 2018; Kim and Jin 2018). A relatively 
high quality of GSs and perceived safety contribute posi-
tively to the use of GSs and are crucial for meeting social 
and psychological demands (Sanesi and Chiarello 2006; 
Giles-Corti et al. 2005; Haq 2011). According to van Dil-
len et al. (2012), GSs with high psychological, physical, 

and social benefits were considered pleasurable, attrac-
tive, and safe. Thus, it can be stated that the relationship 
between visitors and GSs is influenced by two prominent 
factors, namely, the physical attributes of the parks (such 
as vegetation cover and infrastructural facilities) and the 
psychological attributes of the visitors (such as percep-
tion towards safety and aesthetic values) (Wan et al. 2020). 
Therefore, it is urgent to focus on the perceived valuation 
and benefits of urban parks as well as their accessibility 
and use to improve quality of life and the management of 
GSs within urban environments.

In the last few decades, Saudi cities experienced 
rapid urban expansion that has resulted in substantial 
land use and land cover (LULC) change (Alqurashi and 
Kumar 2016, 2019). This transformation of LULC has 
affected the thermal environment of cities and caused 
the emergence of urban heat islands (UHIs) (Niu et al. 
2020; Detommaso et al. 2021). At the same time, climate 
change has become a serious challenge to city planners 
and policy makers. The effective management and res-
toration of green spaces in urban environments require 
crucial, nature-based solutions. Apart from this, green 
spaces, particularly urban parks and urban gardens, play 
a significant role in the enhancement of the quality of 
life of urban citizens. In the study reported in this paper, 
an attempt was made to examine the socio-ecological 
relationship between humans and urban parks in a desert 
megacity. Despite the significant impact of GSs on the 
well-being of urban citizens, Saudi cities are facing great 
challenges in encouraging people to appreciate the ben-
efits obtained from GSs. Jeddah is one of the largest meg-
acities in Saudi Arabia, and the per capita availability 
of GSs is much lower than in other megacities of Saudi 
Arabia. Addas and Maghrabi 2021a) reported that the per 
capita availability of GSs was 0.5 m2 in Jeddah, which is 
much lower than that of other Saudi megacities, such as 
Riyadh and Dammam. Therefore, it is essential to study 
the use and accessibility of urban parks and the socio-eco-
logical relationship between humans and urban parks, and 
to implement effective accessibility policies to improve 
the well-being of urban citizens in order to (i) meet the 
needs of urban citizens and enhance their quality of life 
and (ii) cope with climate change through nature-based 
solutions. To the best of our knowledge, no studies have 
been performed on the use or accessibility of urban parks 
through social perception and preferences in the context 
of Saudi cities. Considering this research gap, this study 
aims to examine the patterns of the use and accessibility 
of urban parks in the Jeddah megacity. The findings of 
this study will assist city planners and policy makers in 
understanding and implementing effective measures to 
manage and restore green spaces, particularly urban parks 
and gardens.
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Material and methods

Study area

Jeddah, located on the eastern coast of the Red Sea, is one of 
the largest megacities in Saudi Arabia. The total population 
of Jeddah is 4.276 million with a population density of 2670/
km2. Geographically, Jeddah is located in the eastern part of 
the Red Sea and has a dry and hot desert climate. The total 
area is about 1600 km2. The average temperature is around 
28 °C during winter and over 40 °C during summer. The 
average annual rainfall is about 45 mm. In recent decades, 
the Jeddah megacity has experienced rapid urban expansion 
and is one of the most rapidly growing cities in Saudi Ara-
bia. Figure 1 shows the locations of urban parks in Jeddah.

Questionnaire survey and data collection

Park visitors were selected as per a pre-tested question-
naire. In five urban parks, 409 visitors were surveyed face 
to face in 2021 using a simple random sample. The parks 
were selected from different parts of the city for a better 
understanding of the spatial social variation in urban parks. 
The roles and importance of GSs are crucial during the 
hot summer season. Therefore, the survey was performed 
during the summer season from March to May in 2021. 
A questionnaire survey was administered on public holi-
days and weekends. A pilot survey was also performed 

to validate the questionnaire selected for the study and to 
avoid ambiguity. After the pilot survey, the irrelevant ques-
tions were removed from the questionnaire and questions 
were revised accordingly. The survey was also conducted 
within specific time periods: from 6 a.m. to 9 a.m. during 
the morning and from 4 p.m. to 8 p.m. during the evening, 
due to the higher concentration of park visitors at these 
times. The questions were initially developed in English, 
but were translated into Arabic, as most of the park visi-
tors tend to speak Arabic. Approximately, 10% of the total 
park visitors were non-Saudi, and questions were asked to 
them in English. Each interaction lasted approximately 15 
to 20 min. The semi-structured questionnaire for the collec-
tion of data had four major sections: (a) Section I: general 
information about the respondents (such as gender, age, 
educational level, and occupation); (b) Section II: major 
activities carried out within the urban parks; (c) Section III: 
benefits obtained from the urban parks; and (d) Section IV: 
management strategies related to urban parks.
For the selection of visitors, the following equation was used 
(Dillman 2000):

where n is the sample size for the study, N is the total 
expected visitors for each urban park, p is the proportion 
of park visitors, B is the sampling error, and C indicates 
the Z statistic associated with the confidence level, which 
is 1.96, corresponding to the 95% level. The total number 

(1)n =
[

(N)(p)(1 − p)
]

∕[(N − 1)(B∕C)
2
+ (p)(1p)]

Fig. 1   Locations of urban parks in the Jeddah megacity

55759



Environmental Science and Pollution Research (2022) 29:55757–55774	

1 3

of park visitors selected was 409 and details are presented 
in Table 1.

Identification of activities (or services) obtained 
from parks and management attributes

In this study, 12 activities or services provided by the urban 
parks were identified. The activities or services carried out 
in urban parks were identified based on the previous litera-
ture (Basu and Nagendra 2021; Ko and Son 2018) and direct 
field observation. These details of the activities or services 
are presented in Table 2.

In this study, park visitors’ perceptions of management 
strategies were assessed to understand the satisfaction of 
park visitors with park facilities. The perception of manage-
ment strategies was assessed based on a 5-point Likert scale 
ranging from 1 to 5, where 1 indicates very low importance 

or strongly disagree, and 5 indicates very high importance 
or strongly agree. To evaluate the perception of management 
strategies, visitors were asked to rate its importance (ranging 
from 1 to 5) and provide a performance score (ranging from 
1 to 5). Twelve attributes related to management strategies of 
the urban parks were assessed. This assessment is valuable 
in facilitating an understanding of the discrepancies between 
the importance and performance of management strategies, 
based on which policies can be promoted.

Development of benefit dominancy index (BDI) 
of the urban parks

In this study, the benefit dominancy index (BDI) was 
developed to semi-quantitatively examine the most sig-
nificant benefits obtained from the five urban parks. 
For the assessment of the BDI, a score was assigned as 

Table 1   Detailed overview of the selected urban parks

Name of park Expected visitors Approx. area (m2) Type of park (public/
private)

Foundation year Number of 
yampled 
respondents

Al JafaliGarden More than 100 8500 Public 2000 95
Almasarah Garden More than 101 44,250 Public 2008 104
Alrawdah Garden More than 100 16,524 Public 2002 86
AljamaaGerden More than 200 55,380 Public 2017 111
AlnawrasGerden More than 100 20,000 Public 2018 73

Table 2   Details of activities (or services) carried out in urban parks

Activities (or services) ID Description

Walking A Urban parks provide opportunities for walking, e.g., walking for physical fitness and walk-
ing with friends and relatives

Natural environment B Urban parks as green spaces provide sufficient opportunities to enjoy the environment
Experience nature and its aesthetic beauty C In cities, there are limited opportunities to experience nature, particularly in densely popu-

lated cities. Thus, urban parks provide opportunities to experience nature and its aesthetic 
beauty

Spend time with relatives (partner) and friends D Outdoor spaces are very important in cities to spend time with friends and relatives
Mental refreshment and relaxation E Urban parks as urban green spaces enhance mental health through increased opportunities 

for mental refreshment and relaxation
Spend time with children (playing, traveling) F Urban parks are vital for the socialization of children and provide opportunities for children 

to spend time with other children and adults (e.g., family, neighbors)
Avoid loneliness G Urban parks as green spaces provide opportunities to avoid loneliness, particularly for the 

elderly, and to improve mental health
Reading H Urban parks provide opportunities for reading and learning in a natural environment
Picnic I Urban parks are widely used for picnicking with friends and families on the weekend
Physical activity J Urban parks are important for physical health. They are used for jogging, walking, running, 

and other physical fitness activities
Sports K Urban parks are used for sports and provide opportunities for social bonding for adults and 

children
Social relations L Urban parks are very important for strong social cohesion with friends and neighbors and 

help in building social bonds
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significantly positive (+ +), positive ( +), neutral (0), 
negative ( −), significantly negative (− −), or unknown 
(?) (Table 3). For the development of the BDI, the total 
number of benefits provided by the urban parks (n = 12) 
was summed up and further divided into benefits falling in 
certain groups (such as significantly positive or positive). 
The following equation was used to develop the BDI:

where n+1.0 is the number of benefits assigned as signifi-
cantly positive, n+0.5 is the number of benefits assigned as 
positive, n-1.0 is the number of benefits assigned as signifi-
cantly negative, n-0.5 is the number of benefits assigned as 
negative, and benefitstotal is the total number of benefits 
(n = 12) used in this study. The value of BDI ranges from + 1 
to − 1, where a value close to + 1 indicates a higher domi-
nancy of benefits and a value close to − 1 indicates a lower 
dominancy on benefits. The visitors were asked to provide 
their responses based on the benefits obtained from the 
parks. The benefits obtained from the parks were catego-
rized into five classes ranging from significantly positive to 
significantly negative.

Statistical analysis

In this study, several statistical analyses were performed 
for the multi-scale assessment of urban parks. The Kol-
mogorov–Smirnov (K-S) test was used for the assess-
ment of the normality of the data (p > 0.05). We used a 
non-parametric test, the Kruskal–Wallis test (K-S test), to 
determine the difference in the perception and satisfaction 
of park visitors due to a lack of normality (p > 0.05). The 
correlation coefficient determined relationships among 
benefits provided by urban parks. Factor analysis was also 
performed to examine the prominent benefits. All statis-
tical analyses were performed using the SPSS software 
(version 22).

The perceived valuations were also assessed based on 
a 5-point Likert scale. The perceived importance of the 
benefits was assessed as very high (assigned as 5), high 
(assigned 4), moderate (assigned as 3), low (assigned as 2), 
or very low (assigned as 1). The perceived importance of the 

BDI =
δ
(

n+1.0 + n+0.5
)

+ �(n−1.0 + n−0.5)

�benefitstotal

benefits obtained from urban parks was assessed to examine 
the impact of socio-demographic attributes on the benefits 
of urban parks.

Results

Profile of the park visitors

This study included visitors with diverse socio-demographic 
attributes (such as gender, age, occupation, and educational 
level) (Table 4). The sample was 56% of males and 44% of 
females across five parks, with the highest proportions of 
male and female visitors being from Al Masarah Garden 
(61% male) and Al Rawdah Garden (49%), respectively. 
The dominant age group surveyed was between 30 and 40 
(32% of the total park visitors), followed by the age groups 
between 20 and 30 (28%), 40 and 50 (22%), and above 50 
(17%). The highest percentage of the age group between 30 
and 40 was reported in Al Jamaa Garden (38%), followed by 
Al Jafali Garden (34%) and Al Masarah Garden (33%). Park 
visitors with a high educational status (mostly a bachelor’s 
degree or higher) figured prominently among park visitors 
in Jeddah. For example, among all the respondents from 
the parks, 41% of visitors were educated with a bachelor’s 
degree or higher (29%), a high school education (19%), or 
an elementary school education (9%). In the case of occupa-
tions, most of the park visitors were government employees 
(30%), followed by businessmen (28%), homemakers (19%), 
and students (18%). Most visitors came to the parks with 
their partners (30.6%), but some came with friends (20.4%), 
family members (17.6%), or children (15.8%). A total of 
39% of visitors came to Al Nawras Garden with a partner 
or spouse, whereas only 23% of visitors came to Al Rawdah 
Garden on their own.

Pattern of urban use or activities carried 
out in parks

It was found that urban parks provided diversified benefits to 
the visitors. Based on an overall analysis, urban parks were 
mostly used for spending time with relatives (e.g., partners) 
and friends (21.26%), followed by mental rejuvenation and 
relaxation (13%), physical activity (11.82%), spending time 
with children (9.58%), experiencing nature and its aesthetic 

Table 3   Scaling for the 
development of the BDI

Assigned importance Significantly 
positive

Positive Neutral Negative Significantly 
negative

Unknown

Importance score  +  +   +  0  −   −  −  ?
Numerical value 1 0.5 0  − 0.5  − 1 Removed 

from 
analysis
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beauty (7.36%), and picnics (6.06%). There were slight dif-
ferences in terms of activities in each separate park. For 
example, the highest percentage of park visitors spending 
time with relatives (partners) and friends was reported in 

Al Masarah Garden (26%), followed by Al Jamaa Garden 
(25.3%), and Al Jafali Garden (21%). The highest percentage 
of park visitors engaging in physical activity was reported 
in Al Nawras Garden (14.6%), followed by Al Jafali Garden 

Table 4   Socio-demographic profile of visitors in five urban parks (%)

Source: Field survey, March to May 2021

Dimension Socio-demographic attributes Urban parks

Al Jafali gar-
den (N = 95)

Al Masarah gar-
den (N = 104)

Al Rawdah gar-
den (N = 86)

Al Jamma gar-
den (N = 111)

Al Nawras 
garden 
(N = 73)

Gender Male 56 61 51 55 57
Female 44 39 49 45 43

Nationality Saudi 94 96 96 97 99
Non-Saudi 6 4 4 3 1
20–30 26 29 34 24 31
30–40 34 33 26 38 28
40–50 22 23 19 22 24
 > 50 18 15 21 16 17

Educational level Elementary 12 10 8 9 10
High school 19 21 21 20 16
Bachelor 38 46 37 41 46
Above masters 31 23 34 30 28

Occupation Students 22 16 22 14 18
Government employee 26 32 37 33 27
Businessman 33 22 19 34 42
Homemaker 19 30 22 19 13

Fig. 2   Methodological framework of the study
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(13.3%), Al Rawdah Garden (11.9%), Al Masarah Garden 
(11%), and Al Jamaa Garden (8.3%). The results showed that 
urban parks in Jeddah are rarely used for reading (2.96%), 
sports (5.12%), and social relations (5.22%) (Figs. 2, 3, 4 
and 5).

Pattern and importance of urban park use

Seasonal variation and duration of park visits

In this study, an attempt was made to examine the frequency 
and duration of urban park use. This study was performed 
during the summer season, but visitors were also asked 
about the time spent in the parks during the winter season. 
The results show that there is a substantial difference in the 
frequency and duration of urban park use across the urban 
parks, along with seasonal variation. The frequency and 
duration of park use were higher in the summer. About 30% 
of the total visitors spent 1–3 h in the parks in the summer 
but only 22% of the total visitors reported that duration in 
the winter (Figs. 6 and 7). More than 32% of the total visitors 

spent less than 1 h in parks during the winter, whereas only 
14.4% of the total visitors reported that duration in the sum-
mer. Substantial differences were also reported in the fre-
quency of park visits. For example, the percentages of daily 
(15.2% in summer and 8% in winter) and weekly (34.8% in 
summer and 17.4% in winter) visitors were higher in the 
summer (Fig. 4). There were also variations in terms of time 
spent in parks across the city. Among all the parks, the visi-
tors to Al Rawdah Garden (35%) spent the most time there 
(1–2 h), followed by Al Nawras Garden (33%), Al Masarah 
Garden (31%), and Al Jamaa Garden (28%).

Socio‑demographic attributes and pattern of use 
and accessibility of urban gardens/parks

In this study, use and accessibility were largely influenced 
by socio-demographic attributes (gender, age, educational 
status, and occupation). Females (4.56) placed more impor-
tance on urban gardens/parks in comparison to males (4.26). 
Some females stated that they rarely visited urban gardens/
parks alone; rather, they visited them with their partners, 

Fig. 3   Reasons for visiting 
parks in Jeddah
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friends, or parents. On the contrary, males visited gardens/
parks whenever they wanted. The use and accessibility of 
gardens/parks also varied in terms of age. Visitors aged from 
20 to 30 and from 30 to 40 placed importance on the benefits 
obtained from gardens/parks. Most visitors aged from 20 to 
40 were accompanied by partners, friends, or parents. The 
visitors within this age group brought their children with 
them so that the children could exercise in the open spaces 
and so that they could play with their children. The educa-
tional qualification of most visitors was a bachelor’s degree 
or higher (69% of the total park visitors). Most visitors with 
a bachelor’s or master’s degree visited parks to spend time 
with partners, friends, or relatives, to experience nature, 
and engage in physical activity. The use and accessibility 
pattern also varied by occupation. Visitors in business and 
government mostly used the urban parks. One government 
visitor (male, age 41) stated, “I visit this park (Al Jafali Gar-
den) every weekend with my partner and two children. I 
don’t get time to spend time with my family outside, so we 
visit these parks to escape from the daily routine.” Table 5 
represents the motivations of the park visitors to use urban 
parks in Jeddah city. As per results, it was found that the 
motivations behind the use of the urban parks were physical 
activity; mental refreshment; gathering people with family, 
friends, relatives, and children; and escape from daily life. 
The details of the motivations expressed by the park visitors 
are presented in Table 5.

Statistical analysis

Table 6 shows the correlations among the benefits of urban 
parks. A natural environment had a positive correlation with 
other benefits. The natural environment largely influences 
other activities performed in urban parks. Particularly, a 
strong correlation was found between spending time with 
relatives (partners) and friends (0.933), reading (0.985), 
physical activity (0.905), experiencing solitude (0.814), 
and social relationships (0.647). The natural environment 
largely determined the other benefits obtained from the 
urban parks. Spending time with relatives (partners) and 
friends also showed a positive correlation with spending 
time with children, reading, physical activity, social rela-
tions, and sports.

Factor analysis was also carried out to examine the 
most significant benefits provided by the urban parks. 
Results are presented in Table 7. Five benefits (a natu-
ral environment, spending time with relatives (partners) 
and friends, picnics, sports, and social relations) played 
a significant role in explaining Factor 1. Spending time 
with relatives (partner) and friends, a natural environ-
ment, and social relations were given a high value. Factor 
1 explained 53.35% of the total variance. From Factor 1, it 
can be stated that physical environment of the urban parks 
largely influences pattern of urban parks use in Jeddah 
city. In the case of Factor 2, three benefits were identified 

Fig. 4   Seasonal variation in 
park visitors (%) in five gardens/
parks
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as crucial for visiting urban parks in the Jeddah megac-
ity. These benefits were walking, experiencing nature 
and its aesthetic beauty, and experiencing solitude. Many 
visitors visit parks to escape from their daily routine, and 
these urban parks are largely used for physical fitness or 
to experience nature on the weekend and on holidays. Fac-
tor 2 explained 30.30% of the total variance. The factors 
affecting use of urban parks can be categorized under the 
cultural ecosystem services that promote well-being of the 
urban residents. Factor 3 identified four benefits (mental 
refreshment and relaxation, spending time with children 

(playing or traveling), reading, and physical activity) and 
explained 16.34% of the total variance (Table 7). Factor 3 
can be categorized under mental and physical well-being 
of the people.

The Kruskal–Wallis test (K-S test) showed no significant 
difference in terms of valuations of perceived benefits from 
urban parks (the P value was < 0.05).

Figure 8 shows the importance and performance of attrib-
utes related to management strategies. Substantial discrep-
ancies between importance and performance were reported 
in relation to certain attributes related to the management 

Fig. 5   Field photos from five 
urban parks: Al Jafali Garden 
(Al Masarah Garde, Al Rawdah 
Garden, Al Jamaa Garden, and 
Al Nawras Garden)
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Fig. 6   Time spent in parks (%) 
during the summer

Fig. 7   Time spent in parks (%) 
during the winter
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Table 5   Motivations to visit urban parks in the Jeddah megacity

Benefits or purpose of park use Visitor’s details Name of the park

Age Gender Perception of the visitors

Physical Exercise 44 Male “I have extreme blood sugar problems and I come to this park every day 
for physical exercise. I feel this park is very good for physical exercise.”

Al Jafali Garden

26 Male “I think this park is a good place for physical activities. I don’t think that 
one needs to go to a gym, as this park provides a beautiful environment 
for me. I have been coming here for the last four months.”

Al Masarah Garden

31 Female “I come to this park with my husband frequently to enjoy this place 
through physical exercise.”

Al Nawras Garden

Mental Refreshment 56 Male “I frequently visit this park to spend time, as this is very close to my 
home.”

Al Jamaa Garden

43 Male “I come to this [park] every weekend to enjoy peace and patience. I belong 
outside the city, and this park gives me a lot of opportunities for mental 
refreshment from daily life.”

Al Rawdah Garden

Family Gathering 32 Female “Every weekend I come to this park with my husband and two children. 
My children like this place very much; they enjoy this place.”

Al Rawdah Garden

28 Male “I don't get time to spend time with my family and whenever I get time, I 
come to here to spend time in this natural environment.”

Al Nawras Garden

39 Male “We have been coming to this park for the last 4 years. My wife likes this 
park and we spend a lot of time here.”

Al Jafali Garden

Escape from daily life 61 Female “I got really bored at home, particularly during the pandemic. Now I feel 
better, as this park gives me lots of refreshment from my daily routine.”

Al Nawras Garden

44 Male “I have a deep attachment to this park, as my father used to come with me 
to this park. I think I have an attachment to many places in this park. I 
really feel better when coming to this park.”

Al Masarah Garden

Picnic 24 Male “Whenever we get time, my friends and I come to this park. We bring 
food, spend time with each other, and have a picnic.”

Al Rawdah Garden

26 Female “My father and mother are both government employees; they don't get time 
to spend together. We try to come to this park once or twice a month; 
[we] arrange a family picnic and have lots of fun.”

Al Masarah Garden

Table 6   Correlations between 
activities and benefits obtained 
from gardens/parks

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)
Legend: A, walking; B, a natural environment; C, experiencing nature and its aesthetic beauty; D, spending 
time with relatives (partner) and friends; E, mental refreshment and relaxation; F, spending time with chil-
dren (playing or traveling); G, experiencing solitude; H, reading; I, picnic; J, physical activity; K, sports; L, 
social relations.

Activi-
ties/ben-
efits

A B C D E F G H I J K L

A 0.640 1
B 0.289 0.575 1
C 0.454 0.933* 0.467 1
D 0.044 0.585 0.780 0.432 1
E 0.284 0.336 0.810 0.885 0.770 1
F 0.529 0.814 0.724 0.263 0.144 0.354 1
G 0.737 0.985** 0.490 0.922* 0.443 0.195 0.346 1
H 0.124 0.132 0.486 0.302 0.100 0.427 0.809 0.160 1
I 0.510 0.905* 0.862 0.795 0.805 0.634 0.509 0.842 0.261 1
J 0.397 0.136 0.668 0.692 0.473 0.926* 0.422 0.027 0.662 0.714 1
K 00.552 0.647 0.909* 0.713 0.775 0.541 0.648 0.588 0.803 0.871 0.301 1
L 0.640 1
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strategies of urban parks. As per the perception of the visi-
tors, the visitors were not satisfied with the size of the urban 
parks, the sports facilities, or the playgrounds. The value 
of the BDI ranged from 0.54 to 0.88, with the highest BDI 
reported in Al Jamaa Garden (0.88), followed by Al Jafali 
Garden (0.83), Al Nawras Garden (0.75), Al Rawdah Gar-
den (0.73), and Al Masarah Garden (0.54). All BDI values 
were positive, which clearly indicates that the benefits of 
the urban parks were perceived as important in all urban 
parks. Particularly, significant importance was attributed to 
spending time with relatives (partner) and friends, a natural 
environment, experiencing nature and its beauty, and physi-
cal activates (Fig. 9).

Discussion

In this study, we examined the patterns of use and 
accessibility of urban gardens/parks in Jeddah. Results 
show that urban gardens/parks were mostly used for 
spending time with relatives and friends, followed by 
mental refreshment and relaxation, physical activity, 
spending time with children, and experiencing the natural 
beauty of the environment. Similar findings were also 
reported from other previous studies (Scopelliti et  al. 
2016; Liu et al. 2017a, b). As with other countries (such 
as Western countries), the urban parks in Jeddah are used 
for similar purposes, but there are differences in terms 
of cultural beliefs, religious difference, and weather. For 
example, Jeddah is characterized by a hot and humid 
climate where temperature reaches to 38  °C to 40  °C 
during summer. According to previous research studies, 
urban gardens and parks are mainly used for physical 
activity, social cohesion, and mental refreshment (Peters 
et al. 2010; McCormack et al. 2010; Khosravaninezhad 
et al. 2011). According to P.A.L and K.G.C.P (2015) and 
Sreetheran (2017), mental refreshment and relaxation 
were the most significant motivations for visiting urban 
parks, and the social aspects of urban parks have also 
been considered major reasons for visits (Moulay et. al. 
2017). In urban areas, especially in large cities, contact 
with the natural environment and escape from one’s daily 
routine are significant benefits of urban parks (Razak 
et. al. 2016; Sirina et al. 2017), and this study showed 
that urban parks are considered crucial for experiencing 
nature and escaping from the daily hustle due to extreme 
temperatures, particularly during the summer season. In 
Jeddah, urban parks are not large areas, but they play a 
significant role in the well-being of urban citizens (e.g., 
providing physical and mental health benefits) due to 
otherwise insufficient opportunities for contact with 
nature. Thus, the urban gardens/parks in Jeddah are 
perceived as important for spending time in outdoor 

Table 7   Factor analysis for the main attributes behind visiting urban 
parks

Legend: A, walking; B, a natural environment; C, experiencing nature 
and its aesthetic beauty; D, spending time with relatives (partner) and 
friends; E, mental refreshment and relaxation; F, spending time with 
children (playing or traveling); G, experiencing solitude; H, reading; 
I, picnic; J, physical activity; K, sports; L, social relations

Attributes Factors

Factor 1 Factor 2 Factor 3

A  − 0.129 0.974 0.184
B 0.855  − 0.423  − 0.300
C  − 0.129 0.974 0.184
D  − 0.855 0.423 0.300
E 0.140 0.444 0.885
F 0.438  − 0.531  − 0.726
G  − 0.129 0.974 0.184
H  − 0.490  − 0.224 0.842
I 0.956 0.171  − 0.237
J  − 0.140  − 0.444  − 0.885
K 0.862 0.018 0.507
L  − 0.966 0.210  − 0.149
Eigen values 6.40 3.630 1.960
% of variance 53.34 30.30 16.340
Cumulative of % 53.34 83.65 100.000

Fig. 8   Comparison between 
perceived importance and 
performance
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Fig. 9   Nature-based solutions through greening cities and the achievement of sustainability

Table 8   Previous literature on the use, accessibility, and perceived importance of urban parks

Study area Authors Publication year Major findings

Review paper Kerishnan and Maruthaveeran 2021 The use of urban parks is largely influenced by the physical and 
social attributes of the people

Tokyo (Japan) Guan et al 2021 The use of urban parks varies based on season
Copenhagen (Denmark) Lindberg and Schipperijn 2015 Males reap the benefits of urban gardens/parks more than females
Taipei City (Taiwan) Lin and Lin 2016 Parks had a significant impact on cooling and the urban microcli-

mate, and they enhance the urban thermal environment
Rome (Italy) Gratani et al 2016 Urban parks play a significant role in carbon sequestration
Kuala Lumpur (Malaysia) Sreetheran 2017 Most of the respondents visited urban parks for fresh air and to 

relax and reduce stress
(Beijing) China Amani-Beni et al 2018 Urban parks have a significant impact on the mitigation of the 

thermal environment and a cooling effect
Seoul Jo et al 2019 Urban parks are considered significant determinants of carbon 

reductions
Los Angeles Romolini et al 2019 There was a positive relationship between place attachment and the 

frequency of urban park visits
Shanghai (China) Zhai et al 2018 A person visits urban parks mainly due to social and nature-

oriented benefits. People visit parks often with their families and 
friends

Singapore Zhang and Tan 2019 Attitudes and perceptions had a positive impact on the use of urban 
parks

Fuzhou (China) Michelle et al 2021 Satisfaction with and perception of urban parks were largely influ-
enced by the personality, health, and moods of the respondents

Leipzig (Germany) Kabisch et al 2021 Visitors visit parks more frequently during summer heat waves
Taipei city (Taiwan) Chang and Li 2014 Urban parks played a crucial role in maintaining the thermal 

condition of the city
Wuhan (China) Liu et al 2017 The size and availability of services determine the visitors of urban 

parks
Shanghai (China) Zhai et al 2018 Visits to urban parks were largely determined by social and nature-

oriented motivations
Singapore Zhang and Tan 2019 Attitudes, subjective perceptions, and accessibility affect the use of 

urban parks
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spaces (Addas and Maghrabi 2021b) and have been highly 
recognized for their benefits or cultural services, with our 
findings similar to those of previous research (Swamy and 
Devy 2010; Paul and Nagendra 2017; Swapan et al. 2017) 
(Table 8).

Based on the interactions with the respondents, visitors 
older than 60 years placed a relatively high importance 
on, and spent more time in, parks for their contribution 
to physical and mental well-being. These findings are 
similar to those of previous studies performed by Mutiara 
and Isami (2012) in Jakarta, Schipperijn et al. (2010) in 
Denmark, and Paul and Nagendra (2017) in Delhi. The 
importance of urban parks was also higher for women who 
visited parks with their friends and partners. However, it 
has also been reported many times that women cannot 
visits parks due to their expected domestic duties (Basu 
and Nagendra 2021).

In Jeddah, urban parks/gardens are sources of 
multifunctional ecosystems and common resources in the 
city. These parks/gardens provide various recreational and 
provisioning services. Interactions between humans and 
parks/gardens represent a strong socio-ecological nexus 
that, on the basis of visitors’ perceptions and preferences, 
further assists the community-based management of these 
gardens/parks. Apart from recreational services, urban 
parks are also crucial in supporting livelihood strategies 
for marginalized communities (Basu and Nagendra 2021). 
Previous studies performed by Murwendo (2011) in 
Masvingo (Zimbabwe) and Stickler and Shackleton 
(2015) in Eastern Cape (South Africa) reported that 
urban parks provide diverse benefits that support citizens’ 
livelihoods. In other studies, urban parks were identified 
as areas that conserve bio-diversity by providing shelter 
and food to stakeholders (Mexia et al. 2018; Barth et al. 
2015). Regarding this study, the livelihood strategies can 
be linked to marginalized communities to improve their 
lives.

The results show that city dwellers are highly 
dependent on gardens/parks. Accessibility to urban 
gardens/parks enhances not only urban environmental 
sustainability through temperature regulation but also the 
quality of life of urban citizens (Heidt and Neef 2008; 
Kothencz et  al. 2017). Previous research has shown 
that the availability of per capita green spaces (PGGSs) 
in Jeddah is relatively low compared to other cities in 
Saudi Arabia such as Riyadh and Dammam (Addas and 
Maghrabi 2021a). Therefore, the per capita availability 
of green spaces must be enhanced at the neighborhood 
level to enhance the use and accessibility of urban parks. 
As per the results of this paper regarding importance 
and performance of urban parks, it was found that the 
performance of the attributes related to the management 
strategies was lower than the importance. It is thus clear 

that effective management strategies to meet the need of 
the urban residents require prioritization. The urban parks 
received relatively lower performance scores in areas 
such as accessibility, scenic beauty, size of the urban 
parks, and sports facilities. Therefore, it is urgent to focus 
on these management strategies to satisfy the needs of 
the urban residents. In previous studies, management 
strategies have been based on the performance of the 
river ecosystem services and public open spaces (Allan 
et al. 2013). In Jeddah, the local government must focus 
on the enhancement of facilities provided by the urban 
parks. The equipment and green coverage in urban parks 
must be enhanced as per respondents’ perceptions. 
Previous studies have also shown that successful 
management strategies gave priority to the satisfaction 
of the needs of the citizens (Hua and Chen 2019; Addas 
et al. 2021). In addition, accessibility to the urban parks 
must be enhanced to satisfy the needs of the park visitors 
(Wang et al. 2021).

Policy implications for urban green space 
management

Previous studies have shown that the per capita 
availability of green space in the Jeddah megacity is much 
lower than in other cities such as Riyadh and Dammam 
(Addas and Maghrabi 2021a). For example, in Dammam 
and Riyadh, per capita green space is 5.4 and 1.18m2, 
respectively, whereas per capita green space was 0.5m2 
in Jeddah. The per capita green space in Jeddah was thus 
ten times lower than Dammam and two times lower than 
Riyadh (Addas and Maghrabi 2021a). Our results show 
that, though the urban parks provided substantial benefits 
to visitors, there were also substantial discrepancies 
between the perceived importance and performance of 
their attributes. Therefore, the local authorities must 
focus on the creation of green spaces and the maintenance 
of existing green spaces to cope with climate change and 
to improve the well-being of urban citizens. In Saudi 
Arabia, the Ministry of Municipal and Rural Affairs and 
Housing (MoMRAH) is responsible for the maintenance 
of green spaces in cities. Apart from the MoMRAH, 
the maintenance of green spaces and the creation of 
new ones in cities can be promoted through the civic 
awareness of green spaces and of their contribution to 
human well-being, and through the active participation 
of local government. As per the guidelines of MoMRAH 
(1996), in Saudi Arabia, there must be one park for every 
2500 to 5000 persons, and the per capita area allotted 
is 2–10 m2. The MoMRAH also states that public open 
spaces (POSs) must consider gardens and parks in their 
decision-making framework. It is important to note here 
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that MoMRAH developed a master plan for Riyadh in 
1970 to promote public green space in the city, and this 
master plan was able to achieve its goals. Such a master 
plan can be implemented for the Jeddah megacity, and it 
must be properly performed though effective measures. In 
Saudi Arabia, the Vision 2030 National Transformation 
Program (NTP) was implemented to increase per capita 
green spaces and to improve the quality of life of urban 
citizens in Saudi cities. Under the NTP, the Green Riyadh 
project was established to increase green cover across the 
city (planting 7.5 million trees). Such a green project can 
also be adopted for the Jeddah megacity to increase green 
coverage across the city at city and neighborhood levels.

Limitations and future research directions

This study utilized a large scoping design to understand 
the patterns of use, accessibility, and attitudes in relation to 
urban park visitors. To the best of our knowledge, this is the 
first study in a Saudi context addressing the perceptions of 
urban parks from diversified perspectives. Despite this, two 
major limitations can be highlighted. Due to the COVID-19 
pandemic, we could not conduct an extensive survey in the 
parks and a total of 409 visitors were surveyed from five 
parks. Thus, the sample size may not be representative of 
the entire city. A future study must consider an adequate 
sample size from the parks for an improved analysis. Second, 
from the field observations, only 12 activities were taken 
into consideration, but these parks are used for other activi-
ties as well. Therefore, a future study should consider these. 
Lastly, for selection of the urban parks, the effect of resi-
dential segregation was not taken into consideration. Future 
studies must thus take this into consideration. Regardless 
of these limitations, this study highlights the importance 
of urban parks in hot desert climates, such as that of Saudi 
Arabia.

Conclusion

The present study presented an assessment of the use 
and accessibility of urban parks in Jeddah, Saudi Arabia, 
using a questionnaire survey and multivariate statistical 
analysis. Twelve activities or services were identified 
in five urban parks. The urban parks were mainly used 
for spending time with relatives (partners) and friends, 
followed by mental refreshment and relaxation, physical 
activity, spending time with children (playing and 
traveling), and experiencing nature and its aesthetic 
beauty. There were substantial seasonal variations in 
urban park use. The frequency and duration of park visits 
were higher and longer in the summer compared to the 

winter. During the summer season, most park visitors 
used the park once a week, whereas once-a-month visits 
were most common in the winter. Visitors spent more time 
in urban parks in the summer compared to the winter. The 
use of urban parks is determined by socio-demographic 
attributes such as age, gender, education, and occupation. 
Finally, from the results, it was reported that the 
performance of attributes related to the management 
strategies were relatively lower in importance. This 
shows that urban parks need to be improved to meet the 
needs of the urban residents. Therefore, it is essential to 
focus on the enhancement of urban parks management 
such as improvement of green coverage, equipment, and 
accessibility. The enhancement of management attributes 
perceived by the respondents not only can meet the 
needs of residents but will also be beneficial for climate 
mitigation strategies. Thus, planners and policy makers 
must focus on effective management as well as provision 
of services from the urban parks.

Author contribution  The author of this paper was responsible of the 
conception and design of the work, the data gathering and analysis, and 
writing and revising all drafts of the manuscript.

Funding  This research is financially supported by the author and 
received no funds from private or public bodies.

Data availability  The data that support the findings of this study are 
available from the corresponding author, Abdullah Addas, upon rea-
sonable request.

Declarations 

Ethics approval  The author acknowledge that the current research has 
been conducted ethically. He declares that this manuscript does not 
involve research about humans or animals.

Consent to participate  The author consented to participate in this 
research study.

Consent for publication  The author consent to publish the current 
research in the Environmental Science and Pollution Research journal.

Conflict of interest  The author declares no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

55771

http://creativecommons.org/licenses/by/4.0/


Environmental Science and Pollution Research (2022) 29:55757–55774	

1 3

References

Addas A, Maghrabi A (2021) Social evaluation of public open space 
services and their impact on well-being: a micro-scale assess-
ment from a coastal university. Sustain 13(8):4372

Addas A, Maghrabi A (2021) Role of urban greening strategies for 
environmental sustainability—a review and assessment in the 
context of Saudi Arabian megacities. Sustain 13(11):6457

Addas A, Maghrabi A, Goldblatt R (2021) Public open spaces evalua-
tion using importance-performance analysis (IPA) in Saudi uni-
versities: the case of King Abdulaziz University. Jeddah Sustain 
13(2):915

Akpinar A (2016) How is quality of urban green spaces associated with 
physical activity and health? Urban For Urban Green 16:76–83

Allan P, Bryant M, Wirsching C, Garcia D, Teresa Rodriguez M (2013) 
The influence of urban morphology on the resilience of cities 
following an earthquake. J Urban Des 18(2):242–262

Alqurashi AF, Kumar L (2016) Spatiotemporal patterns of urban 
change and associated environmental impacts in five Saudi Ara-
bian cities: a case study using remote sensing data. Habitat Int 
58:75–88

Alqurashi AF, Kumar L (2019) An assessment of the impact of urbani-
zation and land use changes in the fast-growing cities of Saudi 
Arabia. Geocarto Int 34(1):78–97

Amani-Beni M, Zhang B, Xu J (2018) Impact of urban park’s tree, 
grass and waterbody on microclimate in hot summer days: a case 
study of Olympic Park in Beijing, China. Urban For Urban Green 
32:1–6

Arnberger A, Allex B, Eder R, Ebenberger M, Wanka A, Kolland F, 
Hutter HP (2017) Elderly resident’s uses of and preferences for 
urban green spaces during heat periods. Urban For Urban Green 
21:102–115

Artmann M, Chen X, Iojă C, Hof A, Onose D, Poniży L, Breuste 
J (2017) The role of urban green spaces in care facilities for 
elderly people across European cities. Urban For Urban Green 
27:203–213

Assessment, M.E (2005) Ecosystems and Human Well-being: A 
Framework for Assessment. Phys Teach 34:534

Balram S, Dragićević S (2005) Attitudes toward urban green spaces: 
integrating questionnaire survey and collaborative GIS tech-
niques to improve attitude measurements. Landsc Urban Plan 
71(2–4):147–162

Baran PK, Tabrizian P, Zhai Y, Smith JW, Floyd MF (2018) An 
exploratory study of perceived safety in a neighborhood park 
using immersive virtual environments. Urban For Urban Green 
35:72–81

Barth BJ, FitzGibbon SI, Wilson RS (2015) New urban develop-
ments that retain more remnant trees have greater bird diver-
sity. Landsc Urban Plan 136:122–129

Basu S, Nagendra H (2021) Perceptions of park visitors on access 
to urban parks and benefits of green spaces. Urban For Urban 
Green 57:126959

Bertram C, Rehdanz K (2015) The role of urban green space for 
human well-being. Ecol Econ 120:139–152

Braubach M, Egorov A, Mudu P, Wolf T, Thompson CW & Martuzzi 
M (2017) Effects of urban green space on environmental health, 
equity and resilience. In: Kabisch N, Korn H, Stadler J, Bonn A 
(eds). Nature-based solutions to climate change adaptation in 
urban areas (pp. 187–205). Springer, Cham

Breuste J, Rahimi A (2015) Many public urban parks, but who profits 
from them? The example of Tabriz. Iran Ecological Processes 
4(1):1–15

Buchel S, Frantzeskaki N (2015) Citizens’ voice: a case study about 
perceived ecosystem services by urban park users in Rotterdam, 
the Netherlands. Ecosyst Serv 12:169–177

Carrus G, Scopelliti M, Lafortezza R, Colangelo G, Ferrini F, Salbitano 
F, Sanesi G (2015) Go greener, feel better? The positive effects 
of biodiversity on the well-being of individuals visiting urban 
and peri-urban green areas. Landsc Urban Plan 134:221–228

Chang CR, Li MH (2014) Effects of urban parks on the local urban 
thermal environment. Urban For Urban Green 13(4):672–681

Chen J, Konijnendijk van den Bosch CC, Lin C, Liu F, Huang Y, Huang 
Q, Wang M, Zhou Q, Dong J (2021) Effects of personality, health 
and mood on satisfaction and quality perception of urban moun-
tain parks. Urban For Urban Green 63:127210.https://​doi.​org/​10.​
1016/j.​ufug.​2021.​127210.

Cilliers S, Cilliers J, Lubbe R, Siebert S (2013) Ecosystem services 
of urban green spaces in African countries—perspectives and 
challenges. Urban Ecosystems 16(4):681–702

D’Souza R, Nagendra H (2011) Changes in public commons as a con-
sequence of urbanization: the Agara lake in Bangalore. India 
Environ Manag 47(5):840

Detommaso M, Gagliano A, Marletta L, Nocera F (2021) Sustain-
able urban greening and cooling strategies for thermal comfort 
at pedestrian level. Sustain 13(6):3138

Dillman DA (2000) Procedures for conducting government-sponsored 
establishment surveys: comparisons of the total design method 
(TDM), a traditional cost-compensation model, and tailored 
design. In  Proceedings of American statistical association, 
second international conference on establishment surveys (pp. 
343–352).

Du H, Zhou F, Cai Y, Li C, Xu Y (2021) Research on public health and 
well-being associated to the vegetation configuration of urban 
green space, a case study of Shanghai. China. Urban For Urban 
Green 59:126990

Elmendorf WF, Willits FK, Sasidharan V (2005) Urban park and forest 
participation and landscape preference: a review of the relevant 
literature. J Arboric 31(6):311

Enssle F, Kabisch N (2020) Urban green spaces for the social interac-
tion, health and well-being of older people—an integrated view 
of urban ecosystem services and socio-environmental justice. 
Environ Sci Policy 109:36–44

Finaeva O (2017) Role of green spaces in favorable microclimate cre-
ating in urban environment (exemplified by Italian cities). In 
Proceedings of the International Conference on Construction, 
Architecture and Technosphere Safety (ICCATS 2017), Chely-
abinsk, Russia, 21–22 September 2017; IOP Publishing: Bristol, 
UK, 2017; Volume 262, p. 012141

Giles-Corti B, Broomhall MH, Knuiman M, Collins C, Douglas K, 
Ng K, Donovan RJ (2005) Increasing walking: how important is 
distance to, attractiveness, and size of public open space? Am J 
Prev Med 28(2):169–176

Gobster PH (2002) Managing urban parks for a racially and ethnically 
diverse clientele. Leis Sci 24(2):143–159

Gomez E, Baur JW, Hill E, Georgiev S (2015) Urban parks and psycho-
logical sense of community. J Leis Res 47(3):388–398

Gozalo GR, Morillas JMB, González DM (2019) Perceptions and use 
of urban green spaces on the basis of size. Urban For Urban 
Green 46:126470

Gratani L, Varone L, Bonito A (2016) Carbon sequestration of four 
urban parks in Rome. Urban For Urban Green 19:184–193

Guan C, Song J, Keith M, Zhang B, Akiyama Y, Da L, Sato T (2021) 
Seasonal variations of park visitor volume and park service area 
in Tokyo: a mixed-method approach combining big data and field 
observations. Urban For Urban Green 58:126973

Gunnarsson B, Knez I, Hedblom M, Sang ÅO (2017) Effects of biodi-
versity and environment-related attitude on perception of urban 
green space. Urban Ecosystems 20(1):37–49

Haq SMA (2011) Urban green spaces and an integrative approach to 
sustainable environment. J Environ Prot 2(5):601–608

55772

https://doi.org/10.1016/j.ufug.2021.127210
https://doi.org/10.1016/j.ufug.2021.127210


Environmental Science and Pollution Research (2022) 29:55757–55774

1 3

Heidt V & Neef M (2008) Benefits of urban green space for improv-
ing urban climate. In: Carreiro, M.M.; Song, Y.C.; Wu, J. (eds.), 
Ecology, planning, and management ofurban forests: Interna-
tional perspective, Springer: New York, pp 84–96.

Henderson JC (2013) Urban parks and green spaces in Singapore. 
Manag Leis 18(3):213–225

Hua J, Chen WY (2019) Prioritizing urban rivers’ ecosystem services: 
an importance-performance analysis. Cities 94:11–23

Huang C, Yang J, Lu H, Huang H, Yu L (2017) Green spaces as an 
indicator of urban health: evaluating its changes in 28 mega-
cities. Remote Sens 9(12):1266

Jennings V, Larson L, Yun J (2016) Advancing sustainability through 
urban green space: cultural ecosystem services, equity, and social 
determinants of health. Int J Environ Res Public Health 13(2):196

Jo HK, Kim JY, Park HM (2019) Carbon reduction and planning strate-
gies for urban parks in Seoul. Urban For Urban Green 41:48–54

Kabisch N, Haase D (2014) Green justice or just green? Provision 
of urban green spaces in Berlin, Germany. Landsc Urban Plan 
122:129–139

Kabisch N, Kraemer R, Masztalerz O, Hemmerling J, Püffel C, Haase 
D (2021) Impact of summer heat on urban park visitation, per-
ceived health and ecosystem service appreciation. Urban For 
Urban Green 60:127058

Kazmierczak AE & James P (2007) role of urban green spaces in 
improving social inclusion , in: 7th International Postgraduate 
Research Conference in the Built and Human Environment., 
28th - 29th March 2007, University of Salford, Greater 
Manchester

Balai KP &Maruthaveeran S (2021) Factors contributing to the usage 
of pocket parks―a review of the evidence. UrbanFor Urban 
Green 58:126985. https://​doi.​org/​10.​1016/j.​ufug.​2021.​126985.

Khosravaninezhad S, Abaszadeh Z, Karimzadeh F, & Zadehbagheri 
P (2011) Parks and an analysis of their role in improving the 
quality of urban life, using seeking-escaping model; case study: 
Tehran Urban Parks, Estonia

Kim D, Jin J (2018) Does happiness data say urban parks are worth 
it? Landsc Urban Plan 178:1–11

Knobel P, Dadvand P, Alonso L, Costa L, Español M, Maneja R 
(2021) Development of the urban green space quality assess-
ment tool (RECITAL). Urban For Urban Green 57:126895

Ko H, Son Y (2018) Perceptions of cultural ecosystem services in 
urban green spaces: a case study in Gwacheon, Republic of 
Korea. Ecol Ind 91:299–306

Kohsaka R & Okumura S (2014) Greening the cities with biodi-
versity indicators: experience and challenges from Japanese 
cities with CBI. In: Nakano S., Yahara T., Nakashizuka T. 
(eds)., Integrative Observations and Assessments. Ecological 
Research Monographs. Springer, Tokyo. https://​doi.​org/​10.​
1007/​978-4-​431-​54783-9_​22

Konijnendijk CC, Annerstedt M, Busse Nielsen A, Maruthaveeran 
S (2013) Benefits of urban parks a systematic review (pp. 
1–70). International Federation of Parks and Recreation 
Administration

Kothencz G, Kolcsár R, Cabrera-Barona P, Szilassi P (2017) Urban 
green space perception and its contribution to well-being. Int 
J Environ Res Public Health 14(7):766

La Rosa D, Takatori C, Shimizu H, Privitera R (2018) A planning 
framework to evaluate demands and preferences by different 
social groups for accessibility to urban greenspaces. Sustain 
Cities Soc 36:346–362

Lee AC, Maheswaran R (2011) The health benefits of urban 
green spaces: a review of the evidence. J Public Health 
33(2):212–222

Lin BS, Lin CT (2016) Preliminary study of the influence of the spa-
tial arrangement of urban parks on local temperature reduction. 
Urban For Urban Green 20:348–357

Lindberg M, Schipperijn J (2015) Active use of urban park facili-
ties–expectations versus reality. Urban For Urban Green 
14(4):909–918

Liu H, Li F, Li J, Zhang Y (2017) The relationships between urban 
parks, residents’ physical activity, and mental health benefits: a 
case study from Beijing, China. J Environ Manage 190:223–230

Liu W, Chen W, Dong C (2017) Spatial decay of recreational services 
of urban parks: characteristics and influencing factors. Urban For 
Urban Green 25:130–138

Ma B, Zhou T, Lei S, Wen Y, Htun TT (2019) Effects of urban 
green spaces on residents’ well-being. Environ Dev Sustain 
21(6):2793–2809

McCormack GR, Rock M, Toohey AM, Hignell D (2010) Charac-
teristics of urban parks associated with park use and physi-
cal activity: a review of qualitative research. Health Place 
16(4):712–726

McFarland AL, Waliczek TM, Zajicek JM (2008) The relationship 
between student use of campus green spaces and perceptions of 
quality of life. HortTechnology 18(2):232–238

Mensah CA, Andres L, Perera U & Roji A (2016) Enhancing qual-
ity of life through the lens of green spaces: a systematic review 
approach. Int J Wellbeing 6(1):142–163

Mexia T, Vieira J, Príncipe A, Anjos A, Silva P, Lopes N, Pinho P 
(2018) Ecosystem services: urban parks under a magnifying 
glass. Environ Res 160:469–478

Millennium ecosystem assessment, M. E. A. (2005) Ecosystems and 
human well-being, vol 5. Island Press, Washington, DC

Misiune I, Julian JP, Veteikis D (2021) Pull and push factors for use of 
urban green spaces and priorities for their ecosystem services: case 
study of Vilnius. Lithuania Urban For Urban Green 58:126899

Ministry of Municipal and Rural Affairs (1996) Planning 
Standards<br>Guidance for Recreational Areas

Moulay A, Ujang N, Said I (2017) Legibility of neighborhood parks 
as a predicator for enhanced social interaction towards social 
sustainability. Cities 61:58–64

Murwendo T (2011) Improving urban livelihoods at household level 
through sustainable utilisation of peri-urban forests in Masv-
ingo City. J Sustain Dev Afr 13(4):252–266

Mutiara S, Isami K (2012) Characteristic of public small park usage 
in Asia Pacific countries: case study in Jakarta and Yokohama 
City. Procedia Soc Behav Sci 35:412–419

Niemelä J, Saarela SR, Söderman T, Kopperoinen L, Yli-Pelkonen V, 
Väre S, Kotze DJ (2010) Using the ecosystem services approach 
for better planning and conservation of urban green spaces: a 
Finland case study. Biodivers Conserv 19(11):3225–3243

Niu L, Tang R, Jiang Y, Zhou X (2020) Spatiotemporal patterns and 
drivers of the surface urban heat island in 36 major cities in 
China: a comparison of two different methods for delineating 
rural areas. Sustain 12(2):478

Nor ANM, Corstanje R, Harris JA, Brewer T (2017) Impact of rapid 
urban expansion on green space structure. Ecol Ind 81:274–284

Oshani PAL, Wijethissa KGCP (2015) Motives and issues: Diyatha 
Uyana Urban Park visitors in Sri Lanka. Int J Sci Res Publ Int J 
Sci Res 5(8):1–7

Paul S, Nagendra H (2017) Factors influencing perceptions and use 
of urban nature: surveys of park visitors in Delhi. Land 6(2):27

Peters K, Elands B, Buijs A (2010) Social interactions in urban 
parks: stimulating social cohesion? Urban For Urban Green 
9(2):93–100

Pietilä M, Neuvonen M, Borodulin K, Korpela K, Sievänen T, 
Tyrväinen L (2015) Relationships between exposure to urban 
green spaces, physical activity and self-rated health. J Outdoor 
Recreat Tour 10:44–54

P.A.L. Oshani, K.G.C.P. Wijethissa (2015) Motives and issues: Diya-
tha Uyana Urban Park visitors in Sri Lanka. Int J Sci Res Publ 
5(8):1–7

55773

https://doi.org/10.1016/j.ufug.2021.126985
https://doi.org/10.1007/978-4-431-54783-9_22
https://doi.org/10.1007/978-4-431-54783-9_22


Environmental Science and Pollution Research (2022) 29:55757–55774	

1 3

Raymond C, Gulsrud N, Rodela R, Randrup T, Hegelund S (2018) 
Rethinking Urban Nature to Promote Human Well-Being and 
Livelihoods. 2018. Available online:https://​www.​resea​rchga​te.​
net/​publi​cation/​32294​1071_​Rethi​nking_​urban_​nature_​to_​promo​
te_​human_​wellb​eing_​and_​livel​ihoods. (Accessed 12 Jan 2022)

Razak MAWA, Othman N, Nazir NNM (2016) Connecting people with 
nature: urban park and human well-being. Procedia Soc Behav 
Sci 222:476–484

Romolini M, Ryan RL, Simso ER, Strauss EG (2019) Visitors’ attach-
ment to urban parks in Los Angeles, CA. Urban For Urban Green 
41:118–126

Sanesi G, Chiarello F (2006) Residents and urban green spaces: the 
case of Bari. Urban For Urban Green 4(3–4):125–134

Sang ÅO, Knez I, Gunnarsson B, Hedblom M (2016) The effects of 
naturalness, gender, and age on how urban green space is per-
ceived and used. Urban For Urban Green 18:268–276

Schipperijn J, Ekholm O, Stigsdotter UK, Toftager M, Bentsen P, 
Kamper-Jørgensen F, Randrup TB (2010) Factors influencing 
the use of green space: results from a Danish national representa-
tive survey. Landsc Urban Plan 95(3):130–137

Scopelliti M, Carrus G, Adinolfi C, Suarez G, Colangelo G, Lafortezza 
R, Sanesi G (2016) Staying in touch with nature and well-being 
in different income groups: the experience of urban parks in 
Bogotá. Landsc Urban Plan 148:139–148

Setälä H, Francini G, Allen JA, Jumpponen A, Hui N, Kotze DJ (2017) 
Urban parks provide ecosystem services by retaining metals and 
nutrients in soils. Environ Pollut 231:451–461

Shanahan DF, Lin BB, Gaston KJ, Bush R, Fuller RA (2015) What is 
the role of trees and remnant vegetation in attracting people to 
urban parks? Landscape Ecol 30(1):153–165

Sirina N, Hua A, Gobert J (2017) What factors influence the value of 
an urban park within a medium-sized French conurbation? Urban 
For Urban Green 24:45–54

Sreetheran M (2017) Exploring the urban park use, preference and 
behaviours among the residents of Kuala Lumpur, Malaysia. 
Urban For Urban Green 25:85–93

Stickler MM, Shackleton CM (2015) Local wood demand, land cover 
change and the state of Albany thicket on an urban commonage 
in the Eastern Cape. South Africa Environ Manag 55(2):411–422

Sturm R, Cohen D (2014) Proximity to urban parks and mental health. 
J Ment Health Policy Econ 17(1):19

Sun F, Xiang J, Tao Y, Tong C, Che Y (2019) Mapping the social val-
ues for ecosystem services in urban green spaces: integrating a 
visitor-employed photography method into SolVES. Urban For 
Urban Green 38:105–113

Sutton PC, Anderson SJ (2016) Holistic valuation of urban ecosystem 
services in New York City’s Central Park. Ecosyst Serv 19:87–91

Swamy S, Devy S (2010) Forests, heritage green spaces, and neigh-
bourhood parks: citizen’s attitude and perception towards 
ecosystem services in Bengaluru. J Resour Energy and Dev 
7(2):117–122

Swapan MSH, Iftekhar MS, Li X (2017) Contextual variations in per-
ceived social values of ecosystem services of urban parks: a com-
parative study of China and Australia. Cities 61:17–26

Tahia D, Konijnendijk CC, Nesbitt L, Lenhart J, Salbitano F, Cheng 
Z, Lwasa S, van den Bosch M (2019) SDG 11: sustainable 
cities and communities–impacts on forests and forest-based 
livelihoods. Sustainable Development Goals: Their Impacts 
on Forests and People, 349–385.

Tsai WL, McHale MR, Jennings V, Marquet O, Hipp JA, Leung YF, 
Floyd MF (2018) Relationships between characteristics of urban 
green land cover and mental health in US metropolitan areas. Int 
J Environ Res Public Health 15(2):340

United Nations (2018) World Urbanization Prospects: the 2018 Revi-
sion. New York: United Nations, Department of Economic and 
Social Affairs, Population Division

Van den Berg AE, Jorgensen A, Wilson ER (2014) Evaluating restora-
tion in urban green spaces: does setting type make a difference? 
Landsc Urban Plan 127:173–181

van Dillen SM, de Vries S, Groenewegen PP, Spreeuwenberg P (2012) 
Greenspace in urban neighbourhoods and residents' health: add-
ing quality to quantity. J Epidemiol Community Health. 66(6):e8. 
https://​doi.​org/​10.​1136/​jech.​2009.​104695. Epub 2011 Jun 29. 
PMID: 21715445

Wan C, Shen GQ (2015) Salient attributes of urban green spaces in 
high density cities: the case of Hong Kong. Habitat Int 49:92–99

Wan C, Shen GQ, Choi S (2020) Effects of physical and psychological 
factors on users’ attitudes, use patterns, and perceived benefits 
toward urban parks. Urban For Urban Green 51:126691

Wang R, Zhao J, Meitner MJ, Hu Y, Xu X (2019) Characteristics of 
urban green spaces in relation to aesthetic preference and stress 
recovery. Urban For Urban Green 41:6–13

Wang S, Wang M, Liu Y (2021) Access to urban parks: comparing 
spatial accessibility measures using three GIS-based approaches. 
Comput Environ Urban Systems 90:101713

Wu Z, Chen R, Meadows ME, Sengupta D, Xu D (2019) Changing 
urban green spaces in Shanghai: trends, drivers and policy impli-
cations. Land Use Policy 87:104080

Xu Z, Zhang Z, Li C (2019) Exploring urban green spaces in China: 
spatial patterns, driving factors and policy implications. Land 
Use Policy 89:104249

Zhai Y, Baran PK, Wu C (2018) Spatial distributions and use patterns 
of user groups in urban forest parks: an examination utilizing 
GPS tracker. Urban For Urban Green 35:32–44

Zhang L, Tan PY & Diehl JA (2017) A conceptual framework for stud-
ying urban green spaces effects on health. J Urban Ecol 3:1–13

Zhang J, Tan PY (2019) Demand for parks and perceived accessibility 
as key determinants of urban park use behavior. Urban For Urban 
Green 44:126420

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

55774

https://www.researchgate.net/publication/322941071_Rethinking_urban_nature_to_promote_human_wellbeing_and_livelihoods
https://www.researchgate.net/publication/322941071_Rethinking_urban_nature_to_promote_human_wellbeing_and_livelihoods
https://www.researchgate.net/publication/322941071_Rethinking_urban_nature_to_promote_human_wellbeing_and_livelihoods
https://doi.org/10.1136/jech.2009.104695

	Exploring the pattern of use and accessibility of urban green spaces: evidence from a coastal desert megacity in Saudi Arabia
	Abstract
	Introduction
	Material and methods
	Study area
	Questionnaire survey and data collection
	Identification of activities (or services) obtained from parks and management attributes
	Development of benefit dominancy index (BDI) of the urban parks
	Statistical analysis

	Results
	Profile of the park visitors
	Pattern of urban use or activities carried out in parks
	Pattern and importance of urban park use
	Seasonal variation and duration of park visits

	Socio-demographic attributes and pattern of use and accessibility of urban gardensparks
	Statistical analysis

	Discussion
	Policy implications for urban green space management
	Limitations and future research directions

	Conclusion
	References


