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Abstract. The present study investigated the new green spaces modelling in Al-Madinah Al-Munawarah
using GIS application. It adopted the mental health theory as a theoretical framework. The data of the study
was collected through two data collection instruments, namely, questionnaire as well as interview. The
quantitative data was analysed through SPSS software while the qualitative data collected from the interviews
was qualitatively analysed using thematic content analysis. The findings of the study revealed the most
suitable model for potential new green spaces using GIS analysis (descriptive summaries) for urban planning
in Al-Madinah Al-Munawarah is Quba (25.5%). Moreover, the most prominent challenge facing the design
of a new green space in Al-Medinah Al-Munawarah, Saudi Arabia, is the weakness of the budget allocated to
designing green spaces (86.7%). It is also shown that the most prominent benefits of designing new green
spaces for the residents of Al-Madinah Al-Munawarah are the provision of seats and seating areas. Therefore,
the participants stress the importance of taking into account the provision of seats and seating places when
designing green spaces (93.3%). In terms of the potential of developing urban green spaces in Al-Madinah Al
-Munawarah, the majority of the respondents believe that urban green spaces can be developed, to a large
degree, in Al-Madinah Al-Munawarah in the future. Therefore, the study recommends that urban green
spaces should be developed in Al-Madinah Al-Munawarah and the budget allocated to designing green
spaces in Al-Madinah Al-Munawarah should be also increased. This study could be considered as a guideline
for future development that can be used by government in Saudi Arabia.
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1. Introduction

Green space has a great impact on human development.
Literature (e.g. McPhearson et al., 2015; Vieira et al., 2018)
revealed that green space with flowers and trees have their
positive impact on humans. For instance, green space might
decrease human tensions and spread the psychological peace
among them. Besides, it is maintained that the green space
reduces the desert areas in cities (Al-Ballaa et al., 2012) and
increases the productivity of employees (Mytton et al., 2012).
It also gives a sense of revitalization as a result of reducing
boredom resulting from the urban planning as well as fixed
lines of buildings and walls (Barbosa et al., 2007). Moreover,
Barton and Pretty (2010) claimed that green space minimizes
the negative impact of urbanization and improves the people
and employees’ physical and mental activities.

Furthermore, the green space has become essential in the
governmental building and any formal places. Mytton (2012)
reveals that the productivity of the employee has been
increased if the workplace has permeant greenery and
beautiful landscape. The green space gives a sense of
revitalization as a result of reducing boredom resulting from
the urban planning and fixed lines of buildings and walls
(Barbosa, 2007). In this respect, Barton (2010) contended that
green space reduces the negative effects of urbanization and
improves the physical and mental activities of people and
employees as well. Hillsdon (2009) explores that green space
also allows providing huge socioeconomic benefits like

restitution. Green space also encourages to attract more
tourist to visit parks. Onder (2011) reveals that the annual
revenues of the tourism sector will be increasing due to the
spread of green space.lt is worth mentioning that as cities
grow, changes in urban land cover as well as geometry,
morphology and architecture coupled with intensifying
human activities have led to a modified thermal climate
(Neema & Ohgai, 2013; Safrilia & Poerwoningsih, 2021). Al-
Madinah Al-Munawarah was not planned around a goal of
ecological resilience; this includes less early planning in terms
of green spaces, parks, and other natural resources.
Furthermore, Al-Madinah Al-Munawarah has been listed as
one of the fastest-growing cities in Saudi Arabia, with new
industries and jobs being moved to the Al-Madinah Al-
Munawarah area (Metwaly et al., 2021). This urban growth
appears to be on a trajectory to continue, leading to an
increased need to provide reasonable access to green spaces
for all residents.

The demand of green space has increased in Al-Madinah
Al-Munawarah due to the increase in the population destiny.
Therefore, establishing new cities in Al-Madinah Al-
Munawarah is the main goal of the Saudi authorities (The
Report Saudi Arabia, 2020) and therefore, there should be
adequate financial support allocated for reaching this aim.
More importantly, the current status of new cities in Al-
Madinah Al-Munawarah is unplanned due to the destiny of
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the population. Hence, the green space in this city is not
enough for the residents. Moreover, informal settlements
lead to an increase in the phenomenon of environmental
degradation in Al-Madinah Al-Munawarah (Metwaly et al,,
2021). The insufficient financial support to redesign green
spaces in the annual planning also leads to the failure to meet
the public demands of green spaces. Hence, the social
problems will increase in this city. On the other hand, Al-
Madinah Al-Munawarah is a unique city in Saudi Arabia due
to its Islamic significance. Consequently, it is under
observation of the Saudi authorities that aim to design new
green spaces for improving the standard of living for the
residents (The Report Saudi Arabia, 2020).

Additionally, the green space allows promoting the socio-
economic advantages for individuals and groups in order to
increase sustainable development (Chiari & Seeland, 2004;
Barton & Pretty 2010). Because of its importance, the
concerned authorities should have enough information about
green spaces in their cities. In this respect, Abebe & Megento
(2017) pointed out that the GIS could be an effective tool that
offer full information about the green spaces as well as the
appropriate places where green spaces could be developed.
Through sensing techniques, GIS can determine the suitable
places which are potential to be green spaces.

Recently, the application of Geographic Information
Systems (GIS) in the studies of urban green space areas has
been increasing in numbers. GIS software breakthrough
technology helps users discover new things about their
investments and risks, reduces the cost of manual
maintenance of the maps and allows the simultaneous
assessment of technical, financial and environmental factors
(Mobasheri et al, 2020). GIS has been also proven to be a
workable system to connect database information such as
billing, material account, distribution analysis and outage
reporting in power utility (ibid). GIS are now being used
widely for the mapping and modelling of utility network
systems. Users utilise network models to monitor and analyse
their distribution systems.

Furthermore, GIS is used to identify green space areas

with high ecological, recreational and aesthetic values to
protect certain green space areas from development, to
present a GIS-based decision support tool to model planning
scenarios related to the creation of new green space areas as
part of greening strategies, to quantify the spatial
configuration of green spaces that are used in landscape
metrics, to assess the accessibility of many proposed green
spaces enhancements, to implement a web-based platform
and to analyse the delineation of distance-based catchment
areas (Unal, 2014). Furthermore, GIS has been a useful tool
for measuring accessibility to parks in terms of supply and
demand. Some of the main research fields cover the
identification of areas suffering from a lack of accessibility.
In fact, many scholars discussed the positive side of GIS. GIS
made the clearance view of green space in several cities. For
instance, Rahnama and Akbari (2013) presents the
information that allow to design new accuracy map about
green space in the cities. They also confirmed the abilities of
geographical information system to determine the green
space in the new cities.

Moreover, Rahnama and Akbari (2013) contended that
green space is important for ecological and aesthetic for new
cities. She also argued that GIS presents green space accuracy
and could be used to assess green space in the society.
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Through using internet and other developed programs, GIS
can assess the benefits of green space.

Besides, green space faced many challenges in the last
decades especially when establishing new cities. Sometimes
planning does not consider the values of green space and
reduce the green area. In addition, the vision of achieving
profit first without taking into consideration the
customization green space for new cities (Panduro & Veie,
2013). The danger of minimizing green space increases the
rate of anxious and terrible of human behaviour.
Additionally, the minimization of the green space leads to the
increase in the dioxide and the decrease in the rate of the
fresh air from the city. Nevertheless, without green space the
other companies will have negative effects on reducing
demand of green landscape products like trees, bushes, green
hedges and landscapes.

More significantly, ignoring the significant role of green
space in human activities has a negative impact on the
laziness and disappointed feelings. The minimization of green
space also leads to injustice toward the poor people.
Although there are some obstacles facing green space, the
urban planning happened positively to maintain the
civilization development and rights of human life (Pojani &
Maci, 2015).

Although it is vitally significant to provide accurate data
about green spaces for the concerned authorities, GIS
encounters some challenges in terms of collecting sufficient
data related to places which are potential to be green space. A
handful of studies have been conducted to investigate the
green spaces in Saudi Arabia. For instance, Al-Sharif (2002)
investigated the urban change in Makkah Al-Mukarramah
where the modern urban environment of the city was divided
into three areas known as traditional and transitional stage as
well as modern growth areas. As far as the authors know,
there is no study examining the green spaces as well as the
urban planning in Al-Madinah Al-Munawarah, Saudi Arabia.
Consequently, the green space is essential for human
development (Barton, 2010). The green space allows
promoting the socio-economic for individuals and groups for
improving sustainable development (Chiari, 2004). Abebe et
al., (2017) was assessed suitable sites for urban green space
using geographic information system (GIS) multicriteria
analysis methods. Numerous spatial and non-spatial datasets
were obtained from different organizations and processed
using GIS tools and remote sensing techniques for a suitable
site selection process. The suitability analysis was done in GIS
-based multi-criteria decision analysis steps. Al-Sharif (2002)
attempted to study the urban change in Makkah Al
Mukarramah, in which he divided the modern urban
environment of the city into three areas: the traditional area,
the transitional stage area, the modern growth area.Due to
the lack of green spaces surrounding the area of Al-Madinah
Al-Munawarah, the tendency of man-made urban expansion
and the absence of the specific model being applied on green
spaces in urban planning leads to the need to study the best
model of urban green spaces planning in the study area.
Therefore, this study investigates the green spaces using GIS
for urban planning in Al-Madinah Al-Munawarah, Saudi
Arabia, the most suitable model for green spaces, the
challenges facing the design of green spaces and the
usefulness of green spaces for residents of Al-Madinah Al-
Munawarah, Saudi Arabia. It answers the following research
questions:
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1. What are the most suitable models for potential new
green spaces using GIS analysis for urban planning in Al
-Madinah Al-Munawarah, Saudi Arabia?

2. What are the challenges of designing a new green space
area in Al-Madinah Al-Munawarah, Saudi Arabia?

How can designed new green spaces be useful for the

residents of Al-Madinah Al-Munawarah in Saudi Arabia?
It is expected that the findings of the present study would be
useful as they contribute to developing new green spaces in
Al-Madinah Al-Munawarah. This study could have an
influence on decision making regarding the urban planning
in Al-Madinah Al-Munawarah, Saudi Arabia. Consequently,
it could be said that the current study can be considered as a
guideline for future development that can be used by
government in Saudi Arabia. It might also provide useful
implications for interested researchers in Saudi Arabia and
perhaps in other similar context.

There is no doubt that urban planning is very essential in
society. Rupprecht and Byrne (2015) pointed out that the
residents should contribute to designing the new cities
through the concept of mental health. This theory also has a
significant contribution in highlighting the role of planning
new cities and the effects of the green space in designing such
cities allowing to take per capita in green space into
consideration. The followers of this theory claim that the
green space is very essential for the mental human health.
They also believe that the unmoral problems resulting from
reducing green space particularly in the industrial cities with
favour expand the industrial planning.

Moreover, this theory adopts the idea of dividing the
lands into several areas taking into consideration the green
space to maintain the beliefs and norms of the residents’ new
cities. However, planning new cities faced several stages. In
all stages, the planning can allow redesigning green space to
provide the facilities for the residents. This theory absence
that the old cities or Islamic cities like Al-Madinah Al-
Munawarah need to redesign green space particularly in the
new cities so as develop the standard of living in these cities.
General mental health requires being in contact with natural
environments (Wolf & Robbins, 2015). In more recent
studies, green spaces have been reported to cause less levels
of frustrations and stress (Alcock et al., 2013), and residents
in cities with lush greenery had better mental health
compared to those living in less green environments (Leslie
et al., 2008). Along with these findings are those reported by
other similar studies, which showed residents in high quality
green neighbourhoods had lower levels of psychosocial
distress compared to those living in low-quality open spaces.
Moreover, gardens have been known to lower depression
among the elderly who use them for relaxation and walking
(Hanson et al, 2010). People’s depressed moods were
rectified by walking in nature (Kross et al., 2012).

Moving on to mental function and concentration, Wolf
and Robbins (2015) found that the exposure to the nature
could lead to heightened task attention and focus, and in the
workplace context, the presence of plants has been revealed
to enhance the morale, efficiency, satisfaction among
employees while decreasing their absenteeism and sick leave
(Wolf & Robbins, 2015). In contrast, employees who work in
the offices with no nature views and indoor plants have been
reported to have higher tension and anxiety levels (Chang,
Li& Chen, 2005).
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The present study adopts the Mental Health Theory
because it highlights the role of planning new cities and the
impact of green spaces in designing such new cities. It also
stresses the importance of green space and its role in the
mental health of human residents. Since this theory adopts
the idea of dividing the lands into several areas taking into
consideration the green space to maintain the beliefs of the
residentss new cities, Al-Madinah Al-Munawarah, the
context of this study is studies at the municipal level where
seven municipalities are investigated.

3. Methods

This section discusses the study design, population and
sampling, data collecting instruments, and the theoretical
framework of the present study.

The study context

This study is carried out in Al-Madinah Al-Munawarah,
Saudi Arabia. It also has an area of 151,990 km. It is worth
noting that there are 74 green parks in the city. Moreover, the
total area of the green park space is 1.246.186.362 m?2
Moreover, the total of green lands in Al-Madinah Al-
Munawarah, Saudi Arabia, is 800.000 m2. This indicator
includes the bushes, green lands, streets and parks in the
national transformation program 2020. In addition, the total
green space in Al-Madinah Al-Munawarah, Saudi Arabia,
will be improved to be 1.200.000 m? in 2020. This city is
which is particularly chosen because it is a prominent Islamic
destination for all Muslims all over the globe. Figure (1)
shows the images of the map of Al-Madinah Al-Munawarah,
Saudi Arabia.

Al Hejaz Railway Museun;

MADINAH

( }
Masjid Quba

King Fahad Park.

2km

Figure 1. Al-Madinah Al-Munawarah Map

Study design and sampling

This study adopts both quantitative and qualitative
approach for selecting and analyzing the data of the study;
the data was gathered through using questionnaire and
interviews. This approach is useful and assists in achieving
the study objectives.

The population of the study is chosen from Al-Madinah
Al-Munawarah regional municipality under the Ministry of
Municipal and Rural Affairs. The number of populations is
550 employees (Website of amana-md.gov.sa). The main
justification for choosing Al-Madinah Al-Munawarah
regional municipality is the decision for creating green space
in Al-Madinah regional municipality based on an agreement
with the Ministry of Municipal and Rural Affairs. Another
justification for selecting the employees of Al-Madinah Al-
Munawarah regional municipality is that they have
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responsibility to establish new green space and have also a
plan to expand green spaces in other places in Al-Madinah
Al-Munawarah. All 550 employees are already responsible
for taking the green spaces into consideration in the new
urban planning in Al-Madinah Al-Munawarah. They are also
looking forward to providing green spaces for the new design
in planning new cities in Al-Madinah Al-Munawarah, Saudi
Arabia.

The sample of study is selected through the stratified
random sampling technique. This type of sampling is selected
when the study population is not homogeneous in its
categories. By using this sampling technique, the population
can be divided into small groups. The selected participants
have similar characteristics. This study will use this type of
sampling techniques in order to provide a representative
sample of all categories based on their percentage in the
original community. The sample of the study consisted of
231 persons including employees, managers, chief directors,
lectures and departmental managers who work in Al-
Madinah Al-Munawarah regional municipality under the
Ministry of Municipal and Rural Affairs. Then, 15 of the
selected employees were interviewed and the qualitative data
was collected through the interview.

Data collection instruments

The data of the present study was collected through two
data collection instruments, namely, a questionnaire as well
as an interview. The questionnaire was distributed online to
all the participants of the study (240); then they were asked to
fill out the questionnaire, and the researcher personally
followed the process of distributing and filling out the
questionnaires. In order to obtain the largest percentage of
respondents, the researcher then sorted the questionnaires,
(234) members responded, (3) questionnaires were excluded
for not completing the answers of the questionnaire, the
number of questionnaires which were valid for analysis
became (231), representing (96%) of the total number of the
participants. However, the interviews were conducted with
only 15 of the chosen employees.

The Statistical Package for Social Sciences (SPSS) version
24 was used for the analysis of the data collected through the
survey. Due to the feature of online surveys, the data entry
was completed by the participants. Once the data collection
period was over, all of the responses were compiled in the
SPSS file. The data set was filtered manually before running
any tests. All of the invalid samples with missing values were
removed from the data set. For example, if the participant
missed one question, this survey was completely removed.
The data analysis was carried out using means and standard
deviations the Pearson Correlation Coefficient between the
degree of each statement and the total degree of the axis to
which it belongs. However, the qualitative data was analysed
qualitatively through coding and then were converted into
numerical data.

The qualitative data collected through interviews were
qualitatively analyzed using thematic content analysis.
Thematic content analysis aims to ascertain patterns of
themes in the data of interview (Braun & Clarke, 2006). This
type of analysis is commonly used in analysing the data of
interview because it is a flexible method that could be
employed for both exploratory (where researchers do not
have a clear idea of the patterns they are looking for) and
deductive (where researchers know what they are searching
for) research (Creswell, 2012).
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In terms of how GIS was used for analysis, it is perhaps
crucial to indicate that using Supervised pixel-based
classification in ArcGIS Pro 2.6 with the help of classification
wizard, the LULC Spatial distribution was extracted for all
the required time periods, later on, only the urban coverage
was delineated in different periods and the change over time
statistically analyze within ArcGIS Pro.

Pixel-based classification is a traditional approach that
decides what class each pixel belongs in on an individual
basis. It does not take into account any of the information
from neighboring pixels. It can lead to a salt and pepper effect
in the classification results.

The object-based approach groups neighboring pixels
together based on how similar they are in a process known as
segmentation. Segmentation takes into account the color and
the shape characteristics when deciding how pixels are
grouped. Because this approach essentially averages the
values of pixels and takes geographic information into
account, the objects that are created from segmentation more
closely resemble real-world features in your imagery and
produces cleaner classification results.

Suitability for identifying the best proposed locations for
new parks

This section highlights the suitability for identifying the best
proposed locations for new parks as see Figure 2.
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Figure 2. The cartographic model of the proposed new park
locations

The location model is generally based within the ArcGIS
environment to identify the different criteria involved in the
suitability analysis process, and then convert those criteria
into spatial layers, followed by the integration of those layers
(or criteria together into a single layer) to produce a single
layer that combines all those criteria to divide the
investigated area (Al-Madinah Al-Munawarah) into ranges
based on their suitability to propose new parks. As illustrated
in the figure above, the model depends on a set of tools and
processes that are implemented in the form of a flow chart
starting with four inputs representing the spatial layers of the
standards. However, the tools include classifying the criteria
represented in raster cellular data through the use of
reclassify, if the data is continuous such as the distance layer
of roads and slope layer.

Moreover, if the data is binary, the Isnull tool is used to
produce layers of Boolean value already classified. After that,
all the classified criteria that came out of the reclassify
process are collected through the Raster Calculator, which is
similar to the Weighted sum process, where each criterion is
weighed and the average is calculated for each cell in Al-
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Madinah Al-Munawarah based on the previous four criteria
and their weights are considered, where the values of cells in
the same location of the layers (criteria) are calculated. The
identification/selection of the optimal location is based on
the best criteria such as areas with as simple slopes as
possible, areas near the main road network, undeveloped
areas and excluding mountainous areas from selection.

After determining the criteria, their weights (the
proportion of each criterion) are determined and those
weights are introduced to calculate the weighted average at
the level of the cells of the layers involved in the analysis. The
final exit represents a layer of continuous raster type in which
the value of each cell represents the appropriate amount of
space to create proposed parks, through which the area can
be classified into two final classifications (in terms of its
suitability for development as parks).

4. Results and Discussion
This section presents the obtained results of the study as
well as the discussion of these results.

The most suitable model for potential new green spaces

This section provides the findings of the study related to
the most suitable model for potential new green spaces using
GIS analysis for urban planning in Al-Madinah Al-
Munawarah, Saudi Arabia. This section answers the first
question by identifying the most suitable model for potential
new green spaces using GIS analysis for urban planning in Al
-Madinah Al-Munawarah. To do so, the data obtained is
reviewed and the percentages are also calculated for the most
appropriate model at the municipal levels in Al-Madinah Al-
Munawarah. Then, the areas are ranked in a descending
order based on the highest percentage of the best model as
shown in Table 1.

Table 1 shows the area of green spaces models using GIS
analysis for urban planning in Al-Madinah Al-Munawarah at
the municipal level as well as their percentages. These areas
are arranged according to their area and suitability for
potential new green spaces using GIS analysis for urban
planning. These are ordered from the most to least areas for
new green spaces as follows: Quba (25.5%), Al-Awali
(21.2%), Uhod (19.1%), Al-Uyun (11.9%), Al-Aqiq (11%) Al-
Baidaa (10.8%) Al-Haram (0.6%), respectively.

Based on the analysis of the urban growth of Al-Madinah
Al-Munawarah from 1972 to 2020, it is clear that that the
most suitable model for potential new green spaces using GIS
analysis for urban planning in Al-Madinah Al-Munawarah,
Saudi Arabia is Quba. It is also revealed that the rate of urban
growth in Al-Madinah Al-Munawarah was about 3.7 square
kilometres per year, with an annual increase of 45% per
annum from the base year in which the urban growth
reached about 8.08 km2. Moreover, it is shown that the urban
growth during various periods is characterized by variation,
reaching the highest rate between 2000 and 2020, with an
annual increase of about 4.52 square kilometres, while the
lowest increase was registered in 1991-1971 with an annual
increase of about 3.09 square kilometres.

Furthermore, Al-Awali municipality is one of the largest
municipalities in terms of urban growth rates during the
periods of the study, with an area of about 2.85 square
kilometres to 90.72 square kilometres in just 48 years, while
Al-Eyoon municipality registered the lowest rate in terms of
urban growth as the rate of urban growth increased during
the study period from an area of 7.55 square kilometres in
1972 to 39.74 square kilometres in 2020. Besides, the findings
showed that most of the old urban growth was around the
Prophet's Mosque and the urban growth continued to
increase outside the centre of Al-Madinah Al-Munawarah,
and thus the city has extended to big areas as it is today. It is
also found that the urban increase was about 0.33%, 0.4% and
0.94%  duringl1972-1991, 1991-2000 and 2000-2020,
respectively, i.e., the recent period was marked by a steady
increase compared to previous ones.

Figure 4. is presented in this section to show the urban
growth rates within municipalities during the investigated
period in this study i.e. from 1972 to 2020.

Figure 4. the suitability of Al-Madinah Al-Munawarah to
the proposed new parks.

Figure 4. shows the green space in Al-Madinah Al-
Munwarah, Saudi Arabia. The current green space in Al-
Madinah shows that the urban planning can be used in this
area for developing new cities. The map shows that the
suitable area takes the green colour. However, the non-
suitable areas are not considered to be green space.

Table 1. Urban growth rates within municipalities during the study period 1972-2020

Municipality Area (km?2) Mean Suitable model Rank
1972 1991 2000 2020

Quba 3.96 44.58 58.37 97.37 51.07 25.5% 1
Al-Awali 2.85 29.50 46.44 90.72 42.38 21.2% 2
Al-Haram 0.07 1.10 1.29 1.65 1.03 0.5% 7
Uhod 4.12 22.19 37.41 88.84 38.14 19.1% 3
Al-Uyun 7.55 20.81 27.08 39.74 23.80 11.9% 4
Al-Aqiq 1.57 6.49 21.03 58.99 22.02 11.0% 5
Al-Baidaa 1.57 6.49 21.03 58.99 21.63 10.8% 6
Total Area 20.12 131.17 212.65 436.30 200.06 100.0%
Yearly Growth Rate (%) -- 0.33 0.40 0.94 0.55
Yearly Growth Area (Im2) -- 6.50 8.44 20.57 11.84
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Figure 5. Suitability of Al-Madinah Al-Munawarah to the
proposed new parks

The usefulness of the new designed green spaces

This section highlights the usefulness of the new designed
green space for the residents of Al-Madinah Al-Munawarah,
Saudi Arabia. It answers the second question by finding out
how the new designed green spaces can be useful for the
residents of Al-Madinah Al-Munawarah in Saudi Arabia. To
this end, the data obtained from the interview are reviewed,
and the frequencies and percentages are calculated. Then, the
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benefits of designing new green spaces for the residents will
be ranked in a descending order based on the highest
percentages, as shown in the Table 2.

Table 2 revealed the views of the participants regarding
the benefits of designing new green spaces for the residents of
Al-Madinah Al-Munawarah. Based on above findings, it is
clear that the most prominent benefits of designing new
green spaces for the residents of Al-Madinah Al-Munawarah
are the provision of seats and seating area. These findings are
in line with those of the study (White et al. 2013) which
concluded that the population density is one of the main
reasons for increasing green space through redesigning green
spaces in new cities. There has been evidence which reveals
that living in a greener environment could protect and
promote and good health (Public Health England, 2020).

The challenges of designing a new green space area in Al-
Madinah Al-Munawarah

This section presents the results of the study regarding the
challenges of designing a new green space area in Al-
Madinah Al-Munawarah, Saudi Arabia. It answers the third
question by identifying the most challenges facing the design
of a new green space in Al-Madinah Al-Munawarah,
Kingdom of Saudi Arabia. To achieve this objective, the data
obtained from the answers to question (15) of the interview
questions are reviewed, and the frequency and percentages
are calculated. Then, the challenges are ranked in a
descending order based on the highest percentage as shown
in the table 3.

The results of Table 3 presents the views of the
participants in terms of the most challenges of designing a
new green space area in Al-Madinah Al-Munawarah, and
these challenges came in a descending order based on the
percentages as revealed.

Based on the above discussion, it is clear that the most
prominent challenge facing the design of new green spaces in
Al-Madinah Al-Muwarah, Saudi Arabia, is the weakness of
the budget allocated to designing green spaces while the least
prominent one is related to the use of modern technology for
designing green spaces. This prominent challenge, i.e.
insufficient budget for green spaces, could be presented to
and resolved by the competent authorities in Al-Madinah Al-
Munawarah. In fact, the obtained findings of the present
study are consistent with those found in (White et al., 2013)
which concluded that the population density is one of the
main reasons for increasing green spaces through redesigning
green spaces in new cities.

The Development of urban green spaces in Al-Madinah

This section presents the findings of the study regarding
the extent to which urban green spaces develop in Al-
Madinah Al-Munawarah and other parts of the world.
Frequencies and percentages of the participants’ answers are
presented in the table 4.

Table 4 shows that (46.7%) of the respondents believe that
urban green spaces can develop in Al-Madinah Al-
Munawarah in the future, to a large degree while (20%) of the
participants believe that it can develop to some extent or to a
weak degree. However, (6.7) %) of the interviewee believe
that it may not develop and other respondents (26.7%) do
not know the answer. Table (4) also shows that (53.3%) of the
respondents believe that urban green spaces can develop in
other parts of the world in the future while (13.3%) of them
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Table 2.The benefits of designing new green spaces for the residents of Al-Madinah Al-Munawarah

Answer Frequencies Percentages Rank
Providing adequate and open areas 10 66.7% 3
security and safety aspects in designing green spaces 5 33.3% 7
Designing good roads and paths 7 46.7% 5
Providing seats and places to sit 14 93.3% 1
Allocating places to provide public services 12 80.0% 2
Allocating places for practicing various sports 6 40.0% 6
Allocate places for entertainment 9 60.0% 4
Allocating places for holding celebrations 3 20.0% 8

believe that it can develop to some extent. Nevertheless,
(6.7%) of respondents believe that it can develop with a
limited degree while no one believes that it may not develop
in the future. Furthermore, (26.7%) of the participants do not
know the answer. These findings are consistent with the
results of the studies (White et al. 2013; Safrilia &
Poerwoningsih, 2021) which concluded that green space
could contribute to forming sustainable cities.

5.Conclusion

The present study examined the green spaces using GIS,
the most suitable model for green spaces, the challenges
facing the design of green spaces and the usefulness of green
spaces for residents of Al-Madinah Al-Munawarah in Saudi
Arabia. The findings of the study revealed the most suitable
model for potential new green spaces using GIS analysis for
urban planning in Al-Madinah Al-Munawarah, Saudi Arabia
are Quba, Al-Awali, and Uhod, respectively. Moreover, the

most prominent challenge facing the design of a new green
space in Medina, Saudi Arabia, is the weakness of the budget
allocated to designing green spaces. It is also shown that the
most prominent benefits of designing new green spaces for
the residents of Al-Madinah Al-Munawarah are the
provision of seats and seating areas. Therefore, the
participants pressed the importance of taking into account
the provision of seats and seating places when designing
green spaces. In terms of the potential of developing urban
green spaces in Al-Madinah Al-Munawarah, a total of
(46.7%) of the respondents believe that urban green spaces
can be developed, to a large degree, in Al-Madinah Al-
Munawarah in the future while (20%) of them believe that it
can develop to some extent or to a weak degree. Therefore,
the study recommends that urban green spaces should be
developed in Al-Madinah Al-Munawarah and the budget
allocated to designing green spaces in Al-Madinah Al-
Munawarah should be also increased.

Table 3. Challenges of designing a new green space area in Al-Madinah Al-Munawarah

Answer

Weakness of the budget allocated to designing green spaces

Lack of engineering cadres in the field of urban planning

The lack of awareness of the foundations of designing and planning green spaces
The lack of engineering equipment specialized in designing green spaces

The lack of modern technology for designing green spaces

The repetition and lack of diversification in designing green spaces

Neglecting the maintenance of green spaces periodically

Neglecting the use of plants in the design of green spaces

Frequencies Percentages Rank
13 86.7% 1
8 53.3% 4
7 46.7% 5
5 33.3% 6
2 13.3% 8
11 73.3% 2
10 66.7% 3
3 20.0% 7

Table 4. The development of urban green space in Al-Madinah Al-Munawarah in the future and other parts of the world

Question Answer Frequencies Percentage
How do you see the development of urban green big development 7 46.7%
space in Al-Madinah in the future? to some extent development 3 20.0%
weak development 3 20.0%
no development 1 6.7%
I don’t know 1 6.7%
In other parts of the world big development 8 53.3%
to some extent development 2 13.3%
weak development 1 6.7%
no development 0 0.0%
I don’t know 4 26.7%
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