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 In the recent urban development of the city of Zarqa in Jordan, the public open spaces in this 

city have not been designed to accommodate the high and rapid population increase. As such, 

Zarqa city does not have adequate public open spaces that meet the users’ needs. As a result 

of inadequate public open spaces, people created new informal open spaces to practice 

recreational, and other, activities. This research investigated success of formal (officially-

organized) public open spaces and the informal spaces created by users according to the 

indicators of successful public open spaces. It used qualitative and quantitative approaches 

using Geographic Information Systems (GIS) and a questionnaire survey. The primary data 

were collected using various tools like the questionnaire and the GIS whilst the secondary data 

were obtained from the literature. This study concludes with a spatial model consists of multi-

recommendation contributing the success of public open spaces in Zarqa City. This model 

gives an opportunity to guide the government, municipal authorities, planners, and decision-

makers responsible for designing public open spaces to enhance the future community-friendly 

spaces in cities suffering unplanned urban and population growth. The significance of this 

study is that it is the first specifically examining the designing public open spaces in Jordan. 

This model therefore can be applied to other Jordan cities that are similar to Zarqa City. It can 

also be developed further in order to inform the similar works that are being undertaken in 

developing countries cities in terms of urban development and population growth. 
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1. INTRODUCTION 

 

This research is about the successful public open spaces 

using the case of Zarqa city. In the last few decades, the world 

has witnessed tremendous development and population 

growth, especially in developing countries, that has not been 

evenly distributed [1-3]. 

Rapid development led to decline in the quality of public 

open spaces, especially in the contemporary design of these 

spaces [4], and even their negligence in parts of the world [5]. 

The lack of public open spaces pushes people to create their 

own spaces for social meeting [6]. Consequently, the people 

travel outside the city for recreational activities or utilize the 

accessible informal open spaces [7, 8]. 

According to the literature on history of growth and 

development in Zarqa City, there was no interest in the 

development of public open space in this city [7]. In the time 

being, there is a pressing need for studying the spaces that have 

been newly created, especially the ‘informal’ open spaces in 

this city, which were created by people and were not examined 

by researchers so far [8]. 

The main aim of this research was to examine the 

characteristics of successful public open spaces in Zarqa City 

and propose a framework for designing successful public open 

spaces by making better use of the successful informal spaces 

and/or transforming the informal spaces into officially-

organized spaces. Therefore, the main research questions are: 

(1) Are the public open spaces in Zarqa City adequate? (2) 

What are the weaknesses of the official public open spaces in 

Zarqa City? (3) What are the distinguished features of the 

informal public open spaces that can be taken into account for 

enhancing the creation of formal public open spaces? (4) Is it 

possible to transform the informal public open spaces into 

officially-organized open spaces? 

In the next part of this paper, the literature on successful 

public open spaces is explained. The second part discusses the 

methodology applied. The last part presents results, 

discussions, conclusions, practical implications and 

contribution to the knowledge. 

 

 

2. LITERATURE REVIEW 

 

2.1 Public open spaces 

 

Mattson [9] assumes that public open spaces are used to 

meet people’s needs, where they interact with each other in 

cities to enhance their social life and exchange their different 

views on everyday issues. Historically, public open spaces 

played an important role in the cities and their social structures 

[10]. Over the years, the public open spaces have gained 

considerable importance for the roles they played like markets, 

playgrounds, and social meeting places [11].  

There are various types of public open spaces. Lynch [12] 
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has classified these spaces as regional parks, squares, plazas, 

linear parks, adventure playgrounds, wastelands, playgrounds, 

and playing fields. In terms of their functions, these spaces 

have been categorized as relaxation and recreation spaces, 

wildlife preservation areas, natural and agricultural resource 

lands [13]. 

According to Carmona, public open spaces are classified 

into 20 types in four categories; positive, negative, ambiguous, 

and private spaces. Firstly, positive space is defined by 

tangible things such as fences, buildings, trees, columns, walls, 

and level spaces without continuous boundary. Secondly, 

private spaces are defined as external spaces that are private 

and not open to the public. Thirdly, negative spaces are 

defined as spaces that do not have a specific shape and which 

are difficult to imagine [14]. These spaces are called antisocial 

behavior spaces, where racism, tampering, and vandalism 

activities are common and often make these spaces threatening 

places [15]. The last type of public open spaces is ambiguous 

spaces like the ‘third places’. This notion of ‘third places’ was 

originally formulated by Oldenburg [16]. These places are 

informal spaces outside homes such as grocery stores, 

traditional streets, and roads. They have become essential for 

the individual and society. Oldenburg [16] stated that the third 

places are informal public spaces. Carmona confirmed the 

presence of informal spaces in London where these spaces 

have many shapes and uses as parking roadway, street, and 

informal space for pedestrians. 

The concept of public space is itself a slippery concept [17]. 

Carmona [18] stressed that such spaces should be accessible 

to various groups of people from city streets or squares to the 

own home environment. It is worth to mentioning that there 

are many public open spaces in developing countries that 

include infrastructure facilities (pathways, water supply lines, 

electricity facilities, drainage pipes or channels, lighting), and 

centers of religious and cultural nature, in addition to sites for 

recreational and social activities. In the developing countries, 

authorities do not give more attention to the public  open 

spaces because these countries mostly use short-term and low-

cost plans. The authorities in most of these countries are 

mainly concerned with providing the infrastructure. Despite 

ongoing development of public open spaces in developed 

countries, these spaces are often neglected in developing 

countries and transformed into unsuccessful spaces [19]. 

Zarqa city goes through a situation similar to what is 

common to other developing cities and suffers from the 

uncontrolled growth and diversity of the population. Public 

open spaces in this city have not been prepared to 

accommodate the population increase and contribute to an 

improvement in the residents’ quality of life. As a result of 

degradation and overcrowding, the available public open 

spaces did not meet the resident’s needs of recreational areas 

[20]. In Zarqa city, people tend to organize their space without 

the assistance of any professional body as a result of the 

shortage of public open spaces. 

 

2.2 Informal spaces 

 

The daily life of people mainly revolves around three 

important contexts: homes, where family and private activities 

are practiced; the workplace, where income is generated for 

improvement of the economic condition; and other places that 

are not home or work. These are collectively referred to the 

third places, which form informal spaces [21, 22]. These 

spases are defined as spaces that are not officially recognized 

as parks or other public open spaces and not officially 

considered as such by the authorities, wherein dwellers can 

practice sports, play games, relax, and perform other forms of 

recreational activities. They may exist in privately-owned 

yards, empty lots, alleys, or some other forms of open spaces 

[21]. 

The third places refer to informal gathering places that are 

good places for social activities and interaction between 

people outside the workplace and home. As Oldenburg [16] 

states that they are nothing more than places for informal 

public gatherings like cafes and entertainment centers. These 

spaces have an important role in enhancing the quality of life 

[22], which leads to good economic returns in various facets 

[23]. In fact, the third places are used in modern economic 

production [24]. 

The third places are characterized by several characteristics. 

In specific, they are neutral territory that is easy and free to 

access. They are places where people meet at different levels 

of social activities like playing and drinking [24].  

Informal spaces were created in London through preference 

and reclamation. For example, parking spaces or roads and 

sidewalks are used; they were reclaimed and used as informal 

spaces [25]. In this context, Aljafari [8] stated that Queen Alia 

Airport Road in Amman is an important route. It is being used 

as informal and quiet spaces away from the crowded areas. 

Various activities are carried out by users along this road such 

as interaction, recreation activities, and barbecuing. 

The spatial needs and shares of the population are very 

important reasons for creation of informal spaces, which were 

created to enable recreational and non-recreational activities. 

This makes people feel free and they do not need to set criteria 

of membership [8]. The formal spaces, however, suffer from 

poor conditions, high deterioration, poor maintenance, and 

crowds, besides being fenced and requiring entrance fees [21, 

26, 27]. 

Emergence of informal open spaces in cities has been 

strongly related to the spatial needs of the population. 

According to the World Health Organization (WHO), an area 

of 9 m2 of green space per inhabitant of the city is needed. This 

figure corresponds to about 0.9 ha per 1,000 inhabitants. The 

National Recreation and Park Association (NRPA) in North 

America has recommended an area of 10 acres (4.1 ha) per 

1,000 residents while the National Playing Fields Association 

(NPFA) of Britain recommends the area of 6 acres (2.4 ha) per 

1,000 residents. In fact, there are noticeable differences in the 

per capita share of public open spaces from one country to 

another, even though this measure has become controversial 

[28].  

According to the Cities and Villages Organization Law No. 

(79) in 1966 and the Buildings and Organization Law No. 67 

in 1979, there is a lack of implementation and compatibility of 

these laws with population growth. In addition, there is a lack 

of neighborhood formation and the provision of the necessary 

public services. Public services were discussed in general, 

without looking at the challenges of their uses, proportions, 

area, places, and the minimum per capita of them [29]. The per 

capita share of public open spaces in Zarqa City has dropped. 

Unfortunately, the high population growth in the city has led 

to an increase in buildings and overlooking of the provision of 

public and green spaces for the society. In addition, the 

available public open spaces suffer from traffic congestion and 

crowds [20].  

It is attributed to many reasons, including urbanization at 

the expense of recreational and green spaces and the need for 
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membership or fees for entry to some spaces. Given the 

stagnant economic condition of Jordan, the public open spaces 

are costly and not affordable to all. This is aggravated by the 

lack of varied opportunities or types of public open spaces to 

serve the population since almost all the existing spaces are 

similar and their goal is financial consumption [8]. 

 

2.3 Importance of the public open spaces 

 

Public open spaces have great importance and social, 

environmental, and economic benefits. These spaces are very 

important in enhancing life from several facets like health, 

social interaction, and economic value [30]. Public open 

spaces are places where people interact and feel privacy [27, 

31, 32]. In recent times, these spaces have grown into an 

essential element in physical planning and development [31], 

bearing in mind that they serve many functions, including 

recreation, protection of the visual character, conservation of 

heritage, sustaining beauty of a city, and meeting the residents’ 

social, political, economic, and aesthetic needs [27].  

Public open spaces are the key facilities that are intended to 

encourage various physical activities [30, 33], social cohesion 

and health [27, 30, 33-35], and also to improve social 

interaction and economic value of life in cities [30, 33]. These 

spaces have valuable environmental functions in filtering the 

wind and water in the city [31] enhancing the quality of life. 

This therefore provides areas that contribute to aesthetics, 

health, education, and economy [27, 31]. In consequence, 

presence of these places in cities and neighborhood setting is 

not only important at the human level, but ultimately for the 

city development [27, 34]. 

Sherer (2006) maintains that the public open space has 

many benefits as it enhances health of the city community and 

makes cities livable and attractive. in general, the benefits of 

the open spaces in the urban setting in spite of the different 

terminologies they use to refer to them were agreed [36]. 

 

2.4 Responsive public open spaces 

 

Carr, et al. [37] illustrated that the public open spaces are 

meaningful and responsive places that are available to all 

people. Krueger et al. [38] stated that the democratic space, 

which provides diverse activities for all people, is a responsive 

place. Carmona et al. [39] clarified that the responsive spaces 

give people the opportunity to determine the direction; where 

to go and where not to, and to understand the possibilities and 

opportunities offered by the space. Carmona et al., [39] further 

explained that the responsive spaces are flexible, diversified, 

clear, and personalized spaces, which are characteristics that 

increase the use of these spaces. 

Charkhchian and Daneshpour [40] illustrated that the 

responsive spaces have different dimensions [41]. The first 

dimension is physical dimension, in which a large number of 

researchers were interested [37, 41, 42]. The second dimension 

is the activity, where many researchers have conducted studies 

on the effect of activities in the responsive spaces [37, 43]. 

Also the social dimension forms the third dimension [37, 44], 

while meaning is the fourth dimension [45]. Charkhchian and 

Daneshpour [40] maintains that the physical response of the 

place is summed up by several important factors like security 

and safety, comfort in all its forms, access to these spaces, and 

the availability of important elements such as natural elements. 

In the sequent sub-section, these four features are discussed. 

Besides physical responsiveness, social activity 

responsiveness is very important [40]. Social activity 

responsiveness implies that the activities depend on the social 

characteristics of these spaces [46]. Examples of these activities 

include entertainment, playing [37], and other intangible 

activities like meditation, relaxation, and creation of peace of 

mind in the public open spaces [40]. Provision of good physical 

features and amenities in the public spaces can help in 

organization and implementation of successful social activities 

and establishment of comfortable public open spaces [46, 47]. 

Active and passive recreation can attract users to these spaces 

[43]. Passive recreation encircles meditation, relaxation, and 

other activities [37]. In fact, these characteristics provide 

varying opportunities for entertainment and help attract and 

satisfy the users [48]. 

In fact, social activities constitute an important factor in the 

success of public open spaces, which help in satisfying people 

[46] and enabling them to meet and interact with each other [40], 

therefore giving an impression of quick response to this place 

[46]. The social responsiveness of the public open space is 

realized by many factors and elements, including places for 

sitting, gathering, and communication; festivals; celebrations; 

and performance of various arts [48]. In addition, other physical 

amenities are very important in good social responsiveness, for 

example, eating places and markets [49]. 

The final dimension of the responsive public open spaces is 

meaning. This aspect of the responsiveness is very important 

depending on the physical [50], social, and activity 

responsiveness [51]. The meaning responsiveness is influenced 

by many factors, such as; cost, signs, heritage, and duration. 

When people stay in these spaces for a long time, this will give 

meanings to these spaces [52]. Moreover, different 

characteristics contribute to success of the meaning of 

responsiveness, including cultural, social, and individual 

characteristics of the place [53]. In consequence, if the designers 

consider these characteristics by engaging the community, 

therefore this will develop the meaning of the space [54]. 

 

2.5 Success of public open spaces 
 

The good public open spaces are characterized by fair 

access of all groups of the society of different ages, social 

levels, and physical abilities. Additionally, they are 

characterized by the accessibility of disabled people [37, 55]. 

Success of these spaces depends on accessibility which can be 

assessed by distance to these spaces, whether it is short or long 

[40, 56]. 

Though, Németh et al. [57] asserted that the access is not a 

prominent and important factor in these spaces and their 

success. Rather, it is the margin of freedom and level of 

security in these spaces. According to Billingham’s [58] 

definition, the successful public open spaces have many 

characteristics such as being available all the time, useable for 

different purposes, attractive, and visually appealing. 

Many researchers evaluated success of these space based on 

measures of safety, allowance for a variety of uses, appropriate 

environmental conditions, and being pollution free, distinctive, 

and available for free [58].  Nasar stated that the public open 

space should have other characteristics such as presence of 

natural elements, roominess, order; maintenance; and having 

historic importance. 

Successful public open spaces have natural elements near 

paths and sitting places that can improve the inappropriate 

climate, if any, and offer comfort and relaxation in the places 

where people perform many activities like sitting, dining, 
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selling goods, performing physical activities, and searching 

for comfortable experiences [37, 46]. Other studies support 

that the successful public open spaces are the places that can 

be used by diverse people on various occasions [59]. 

Physically, the public open space should be easy to use, 

clear, and having clear and connected traffic paths [37, 46, 60, 

61]. To the contrary, Askari and Soltani, [32] underlined that 

the physical features of the public open spaces, such as access 

to all that enable interaction with different people despite 

differences between them have the least influence on success 

of these spaces. Nasution and Zahrah [30] pointed out that the 

public open spaces consist of six success factors: accessibility, 

facility, activity, management, natural environment, and 

intensity.  

Askari and Soltani [32] stated that the freedom and personal 

safety of the users, rather than accessibility, are the success 

factors of public open spaces.  Other studies found that 

distance was the major factor in success of public open spaces. 

It is measured using the time it takes to reach these places, 

approachability, the ability to enter these places, street type, 

availability of public transportation [5, 30, 62], the sizes of the 

places [5, 62], and the use intensity which can be measured by 

the population density [62]. The congestion level, placing of 

sitting area, maintenance and safety are measures of comfort 

[5, 63]. Also the quality can be measured by the available 

facilities and the diversity of activities that can be performed 

in these spaces. Lastly, the aesthetic considerations can be 

measured by security, upkeep, and elements of attractiveness 

[30, 63-65].  

Thus far, there are many models of public open spaces such 

as project for public space (PPS), Lennard [66], Jan [67], and 

Carr et al. [37], have identified other indicators of a successful 

public space [40] as shown in Figure 1. 

Lennard and Lennard [66] affirmed that the indicators of 

success of the public open space are curiosity and exploration, 

variety of activities, good definition and orientation, place 

image and character, and memories and sense of place. Project 

for Public Space (PPS) has found that the successful public 

open spaces share four qualities: accessibility, comfort, good 

image, and sociability. Carr et al. [37] argue that the indicators 

of success of the public open space are being meaningful, 

democratic, and responsive. Gehl [67] stated that the indicators 

of success of the public open space should be comfort, 

enjoyment, and protection. The literature review shows that 

some characteristics of the public open spaces in previous 

models refer to primary and superior human needs [40].  

According to the model of Charkhchian et al. [40], the 

researchers developed a new model based on previous models, 

human needs, and an experimental study in which they 

researched into success of public open spaces in terms of four 

dimensions: physical, activity, social, and meaning dimensions 

(Figure 2). 

 

 
 

Figure 1. Success factors for public open spaces from the perspectives of different researchers (Source: Charkhchian and 

Daneshpour [40]) 

 

 
 

Figure 2. Suitable model for public open spaces (Source: Charkhchian and Daneshpour [40]) 
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Literature review discussed aspects related to public open 

spaces, including the definition of these spaces, their types and 

importance. Moreover, this section examined the success 

factors of public open spaces and shed light on their indicators. 

Furthermore, it reviewed models relating to the successful 

public open spaces like the project for public spaces (PPS) and 

the models of Lennard [66], Carr et al. [37], Gehl [67] and 

Charkhchian and Daneshpour [40]. Further, this section 

touched upon the informal space. By so doing, this chapter 

outlined the theoretical framework of this study, which helped 

the researcher in developing a conception for successful future 

public open spaces in Zarqa City. Indeed, there are no studies 

of the public open spaces in Zarqa City in terms of their types, 

management, and design, as well as of how they are produced, 

what people preferences of these spaces are, and, most 

importantly, how the society of Zarqa creates new spaces and 

utilizes them. In this study, an analysis of the public open 

spaces, both formal and informal in Zarqa city was performed 

to identify these spaces and assess their degree of success. 

Based on the analysis outcomes, the study proposes a spatial 

model that is due to guide the involved official bodies (e.g., 

the municipal authorities) in the planning and design of these 

spaces in cooperation with the community. This will 

contribute to creation of public open spaces and making more 

space available for recreational public use to improve the 

quality of life of the local people. 

 

 

3. THE STUDY AREA 

 

The Hashemite Kingdom of Jordan is an Arab country in 

Western Asia, on the East Bank of the Jordan River [68, 69]. 

Jordan is bordered by Syria to the north, Iraq to the northeast, 

Saudi Arabia to the east and south, and Palestine to the west 

[70, 71]. Zarqa is the second largest city in the Hashemite 

Kingdom of Jordan after the capital, Amman, in terms of the 

general economic activity, and the third largest city in terms of 

population. The city lies 20 km to the northeast of Amman [72]. 

It is located between the latitudes of 32º and 33º [6]. Zarqa 

governorate consists of seven municipalities: Zarqa, Russeifa, 

Al Hashimiyah, Ad Thulail, Al Hallabat, Al Azraq, and 

Berrien (See Figure 3). It has a land area of 4,761.3 km2 with 

a population of 1,439,500 capita [73]. 

According to the department of statistics (2018), Zarqa city 

had a population of 866,400 capita in 2018, which constituted 

51.8% of the population of the governorate of Zarqa 

(1,474,000). This population comprises 51.7% males and 

48.3% females. The average household size is 5.4 persons, 

which is comparable with the national average of 5.2. persons 

[73]. 

The history of Zarqa city goes back to around 3000 BC [74]. 

The city passed through many periods such as the Roman era 

[72], the Umayyad Islamic period in the 7th century, and the 

Ottoman Islamic period in the 16th century (Figure 4). 

Importance of Zarqa city increased during the Ottoman 

Islamic period when Al-Hijaz railway line was extended 

during the period 1900 to 1908 to link Mecca with Istanbul. 

The railway passed through Zarqa for the purpose of 

pilgrimage. In 1902, the Chechen people coming from central 

Asia started to settle in Zarqa City around Zarqa stream [75, 

76]. In 1926, Zarqa became the base for the military force. This 

necessitated construction of a large number of houses for the 

workers in the military force and their families without 

planning [20].  
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Figure 3. Zarqa city in the Hashemite Kingdom of Jordan (Source: The author 2018 using GIS10.3) 

 
 

Figure 4. Prominent points in the history of Zarqa City (Roman era-1967) (Sources: Abu-Gazalah, 2004). drawn up by the author 

 

Several reasons stand behind selecting this particular 

governorate as the study area. The first reason is that the city 

of Zarqa is the second largest city in Jordan after the capital, 

Amman, in terms of the general economic activity, and the 

third largest city in terms of population density [72, 75]. 

Secondly, it has witnessed high population density and high 

urban growth that led to a reduction in the proportion of open 

spaces and the emergence of new informal open spaces [6]. 

Lastly, there was the rapid expansion of Zarqa City with 

decline in the quality of the public open spaces in the city [5]. 

According to the literature on growth and development of 

Zarqa City (See Figure 4), there has been an absence of interest 

in the development of its public open space [20].  

To avoid confusion in the definition of public open spaces 

in this research, the definition of the public open spaces used 

in this study was based on a compilation of the definitions of 

the Greater Amman Municipality [77], Greater Zarqa 

Municipality[6] and the classification of public open spaces of 

Carmona [14] (See Figure 5).  

 
 

Figure 5. Reference definitions of public open spaces for this 

study. Drawn up by the author 
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Figure 6. Zarqa City (Source: Zarqa Municipality, 2017). 

Modified by the author 2018 

 

Table 1. Parks name (Source: The author) 

 
Park name Neighborhood 

name 

Park name Neighborhood 

name 

Al-Fayhaa 

Park 

Al-Zawahreh Albatrawi 

Park 

Al-Hashemeya 

Queen Noor 

Al Hussein 

Park 

Al-Zawahreh Royal 

Village Park 

Ramzi 

The 

Hashemite 

Hall 

Al-Qwaireyeh Al-Quds 

Park 

Ramzi 

Al-Tefel  

Park 

Al-Qwaireyeh Al–

Muhandes 

Ramzi 

Mausoom  

Park 

Mausoom Military 

College Park 

Al-Thawrah 

Al A'rabeyah 

Al-Kubra 

Municipality 

Park 

Al-Hadeqa Armed 

Forces 

Officers 

Club 

Al-Jabal Al-

Abyad Quarter 

Al-Jundi 

Park 

Janaa  Governorate  

Park 

Janaa  

Jabal Al-

Almira 

Rahma Park 

Princess 

Rahmeh 

Al-Eskan 

Park 

Al-Eskan 

 

Through tuning literature on the public open spaces in Zarqa 

city and related data obtained from the municipality of Zarqa, 

it was found that the public open spaces in this city consist of 

informal spaces, circles, and parks in different locations in the 

city neighborhoods [7]. The circles were excluded from this 

study because they are just intended for aesthetic purposes as 

a landscape of the city, not as public open spaces [7, 20]. 

Public open spaces such as parks and circles existing in Zarqa 

city accord with Carmona’s (2010) classification of public 

open spaces, namely, the positive and ambiguous spaces. 

Formal public open spaces (officially-organized spaces) as 

selected by the municipality of Zarqa are depicted in Table 1. 

The adopted definition refers to the public open spaces as 

places in which people meet for interaction, and entertainment, 

which are available for the public. According to the definition 

of Greater Amman Municipality, public open spaces are 

physical spaces, where people can meet for social interaction. 

Informal spaces, the suitable model, and success of these 

spaces were evaluated using a questionnaire survey in the 

Zarqa context (Figure 6). In the next chapter, the methodology 

of this research is discussed. 

 

 

4. METHODOLOGY 

 

Numerous researchers used both quantitative and 

qualitative methods in public open space exploration such as 

Mean and Tims and Turel et al. [78, 79]. The mixed-research 

methodology corresponds to integration of qualitative and 

quantitative research method to ensure comprehensiveness, 

reliability, the accuracy of results, and the soundness of 

conclusions extracted from these results [80]. In addition, the 

mixed-approach is an effective choice that helps in improving 

the quality of analysis of the phenomenon of interest and the 

relating data [81, 82]. Thereupon, this study adopted the mixed-

method approach according to the next major steps: 

(1) The use of questionnaire to study the informal spaces in 

Zarqa city and choose a suitable model for this research 

(Appendix A). 

(2) Employing the GIS program and associated tools to 

analyze the data, mapping public open spaces, informal spaces 

locations, and examining the adequacy of the public open 

spaces in Zarqa city. 

(3) The use of second questionnaire to test the chosen model 

indicators (Appendix B). 

In this study, there were two questionnaires. The first 

questionnaire aimed to help the Authors for choosing the 

suitable model and selecting sites for informal spaces. This 

questionnaire consists of two sections and consisted of four 

open-ended questions. The first section explored demographic 

characteristics (age and gender) of the respondents. The 

second section asked the respondents to rate the use of public 

open spaces, their choice of public open spaces, the reasons 

for choosing the particular public open space. The third one 

was about the characteristics of a good public open space. 

Lastly, it asked them to give recommendations to improve the 

public open space. 

The GIS has been defined as “automated systems for the 

capture, storage, retrieval, analysis, and display of spatial 

data” [83]. This system has recently penetrated many fields 

[28]. Albeit the GIS has been used in planning, it has been used 

far less frequently at the micro level like in public space 

studies. This is due to the lack of necessary data concerning 

public space in the local community [84]. In this study, the 

GIS was used to extract maps, mapping public open spaces, 

informal spaces locations, and measure the adequacy of public 

open spaces. Therefore, adequacy of public open spaces can 

be measured using two methods; the Euclidean buffer (simple 

radius methods) and network analysis [85]. The first approach 

is the buffer zone approach that was created using the ‘Create 

Buffers’ command. A service area of 400 m was specified with 

reference to the Foundations and Criteria for Civilizational 

Coordination of Open Spaces and Green Areas [86] (as shown 

in Table 2). This approach creates a circular range around the 

center point of each park. The center of each polygon of the 

park was created using the ‘feature to point’ command form 

the toolbox bar in the GIS. The second approach is network 

analysis, which was created for every point of access and the 

points were then joined into a single service area for each park. 

The street network layer was digitized manually. The street 
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speed was estimated to be 20-35 m/min. The speed was 

incorporated with the GIS data to calculate the travel time 

along edges using the field calculator and the following 

formula:  

 

T=S/V  

 

where, S=Length of road segment (m), v=Travel speed 

(m/min), t=time (min)  

A network dataset representing real-time network 

connections was built using the Network Analyst Extension in 

the ArcGIS 10.3 software. 
 

Table 2. Specifications of the National Authority for 

Civilizational Coordination of Egypt regarding neighborhood 

open space (Source: [86]) 
 

Type Access Typical size 

Neighborhood open space < 400 min > 0.4 ha 

District open space < 1 km or 15 min walk > 1.2 ha 

 

The second questionnaire was used to test the chosen model 

indicators. The questionnaire consists of five sections. The 

first section explored the respondent’s demographic 

characteristics of age, and gender. The second section asked 

the respondents to (i) rate the physical dimensions of the 

existing facilities and (ii) pinpoint the deficits of both the 

formal and informal public open spaces. The third section 

asked the respondents to rate the existing activities and their 

levels of satisfaction with those open spaces. The fourth 

section asked people to rate the privacy and other social values 

of the space. Then, the last section asked the respondents to 

rate the historical value of the space and other meaning values. 

The answers to the questionnaire questions were ranked 

using the five-point Likert scale, which is an intelligence-

related scale [81, 85]. It is one of the most widely-used scales. 

These answers were rated using a scale of five points: (1) not 

satisfied, (2) slightly satisfied, (3) moderately satisfied, (4) 

very satisfied, and (5) extremely satisfied. 

In the present study, ten individuals participated in the pilot 

study and answered the questionnaire questions. De Vaus [87] 

stated that the pilot study is a helpful study to check the 

questionnaire and is the safest way to ensure the reliably of the 

questionnaire through knowing the interest of the participants 

in the questionnaire and the appropriate time to answer its 

questions. As a result of the pilot study, some complex terms 

were replaced with simple terms. In short, the objective of the 

pilot study was to increase the internal reliability of the 

questionnaire. Some questions in the questionnaire were 

excluded to make it more appealing as suggested by 

participants. Consequently, the questionnaire questions were 

rewritten to improve clarity of the questionnaire, taking into 

account this feedback. 

The number of participants, i.e., the sample size, is 

determined in many ways, for example, choosing 10.0% of the 

whole population [88]. However, sometimes it is quite 

difficult to access 10.0% of the population when it is very large 

or its true number is not known. So, instead of 10% of the 

population, for a population greater than 100,000 persons the 

sample size of 384 persons [88] is reliable and more practical 

than 10.0% of the population. In both surveys, the confidence 

level and margin of error were 95% and 5%, respectively. 

The participants in this research were passers-and users at 

the age of 13 years and above. In the first questionnaire survey, 

the sample size was 200 individuals [40] with a response rate 

of 83%. In the second questionnaire survey, the sample size 

was 400 participants with a response rate of 82.2%. The 

surveys were conducted in all officially-organized and 

informal spaces in Zarqa City in August and September 2019. 

Different groups of people (residents, visitors, and workers) 

were included in the surveys to reduce bias and get accurate 

results. In other respects, to confirm validity of the results, the 

questionnaires should be filled up in different hours, days, and 

weeks [89]. In addition, different groups of people such as 

residents, visitors, and workers, were included to get an 

accurate result and reduce bias. 

 

 

5. ANALYSIS AND DISCUSSIONS 

 

In this part of the study, the data collected using the two 

questionnaires and GIS analysis are analyzed and discussed. 

The first section outlines and discusses the results of analysis 

of the data derived from the first questionnaire survey. This 

questionnaire was used to select informal spaces and choose a 

suitable model for the study area. The second section presents 

formal and informal public open spaces location, and 

information related to adequacy of the existing officially-

organized spaces based on GIS analysis. It extracts various 

maps such as neighborhoods, population density, and park 

locations; besides network analysis and buffer zone analysis. 

In the third section, the second questionnaire was employed to 

test the public open space success indicators obtained from the 

selected model. 

 

5.1 The first questionnaire survey  

 
This questionnaire was intended to help to choose the 

suitable model and select the most appropriate sites for 

informal spaces. At the first stage, the results point out that 

there are other spaces than the officially-organized spaces 

which people visit like the parking lot of Zarqa governmental 

hospital, empty lots in King Abdullah Bin Abdulaziz Al Saud 

City, and Zarqa highway. According to the definition of the 

informal open spaces, these three spaces can be defined as 

informal open spaces. 

In the second stage, the researcher identified the four 

principal factors that guide user’s selection of the particular 

open space to visit. These reasons and the percentages of 

respondents given weight to each of them as shown in Figure 7. 

Figure 8 lists the recommendations provided by the respondents 

to improve the public open spaces in Zarqa.  

 

 
 

Figure 7. The reasons driving choice of the public open 

space to visit (Source: The author 2018) 
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Figure 8. Respondents' recommendations for improving the 

public open spaces in Zarqa (Source: The author 2018) 
 

 
 

Figure 9. Respondents’ views on characteristics of the good 

public open space (Source: The author 2018) 

 

The participants were asked to define the characteristics of 

the good public open space. Their feedback suggests four 

groups of characteristics, namely, physical, activity, social, and 

meaning characteristics. As Figure 9 illustrates, the physical 

characteristics which have the highest weight from the 

respondents’ standpoint while the meaning characteristics were 

given the lowest weight.  

The results show the needs of people in public open spaces 

to be complying more with basic things like security, comfort, 

and facilities than with superior needs like aesthetic elements, 

social interaction, and place history. In the current study, the 

selected model was essentially based on the model of 

Charkhchian and Daneshpour [40]. Therefore, the model was 

used based on a match between the indicators of success of the 

public open spaces and participants’ answers (Table 3). 

 

5.2 GIS analysis 

 

5.2.1 locations of informal spaces in Zarqa 

The first questionnaire uncovered that the informal open 

spaces used the most by the users are the parking of Al-Zarqa 

governmental hospital, empty lots in King Abdullah Bin 

Abdulaziz Al Saud City, and Zarqa highway. The locations of 

these spaces were spotted on the map of Zarqa City using GIS 

as shown in Figure 10. 

 

5.2.2 locations of formal spaces in Zarqa 

In the first step, a map for the neighborhoods of Zarqa city 

was prepared. Forty nine neighborhoods within the boundary 

of the municipality of Zarqa have been identified (as shown in 

Figure 11). After mapping the neighborhoods, information on 

the population density of each neighborhood was added to the 

map as shown in Figure 12. The distribution of the population 

reveals that the population is concentrated in many of the 

neighborhoods like Ma'sum, Ramzi, Zarqa Jadidah, Gwaireyeh, 

Thawarah al Alrabeyah, Al-Hissien, Janaa, Commercial Center, 

Al-Jabal Alabyad, Prince Mohammad, King Talal, Al Naser, 

Prince Hamzah, Prince Hasan, Al Batrawi, and Prince Shaker. 

Furthermore, mapping uncovers that. 

 

Table 3. The indicators of success of public open spaces and their measures (Source: Charkhchian and Daneshpour [40]). 

Modified by the researcher 

 
Dimension  Indicators  Measure(s) 

Physical Comfort and security Security and protection from crime 

Accessibility A variety of transportation options 

Natural elements Green spaces and water 

Aesthetic values Complexity, order, and enclosure 

Amenities and facilities Service, lighting, and waste receptacles 

Social Privacy and territory Is this a place which you will choose to meet your friends in? 

Social events Are others meeting friends here or running into them? 

Focal point gathering spaces Are people in groups? 

Are they talking with one another? 

Do people bring their friends and relatives to see the place or 

point to one of its features with pride? 

Are people smiling? 

Activity Activity in all parts Which parts of the space are used and which are not? 

Permanent use of place Do people use the place regularly and by choice? 

Activity satisfaction Are they satisfied? 

Different activities  How many different types of activities are organized? 

Activity in different time When are they present in the place? 

Personal and group Do they use the space as singles or as groups? 

 Cost of place Cost of the place 

Time Time was evaluated with users’ regular presence in the place and 

length of their familiarity with it 

Memories and place history If they remember any special memory from the place 

Sign Is there any memorable sign in? 
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Figure 10. Locations of the informal open spaces of users’ choice in Zarqa (Source: The author 2019) 

 

 
 

Figure 11. Neighborhoods of Zarqa City (Source: The author 2018) 
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Figure 12. Population density by Neighborhoods (Source: The author 2018) 

 

Table 4. Park areas (Source: The author) 

 

Park  

name 

Neighborhood 

name 

Total area of 

public open space 

Park  

name 

Neighborhood  

name 

Total area of 

public open space 

Al-Fayhaa Park Al-Zawahreh 10,000 m2 Albatrawi Park Al-Hashemeya 10,000 m2 

Queen Noor Al Hussein Park Al-Zawahreh 4,000 m2 Royal Village 

Park 

Ramzi 30,000 m2 

The Hashemite Hall Al-Qwaireyeh 4,000 m2 Al-Quds Park Ramzi 4,000 m2 

Al-Tefel  Park Al-Qwaireyeh 702.27 m2 Al–Muhandes Ramzi 4,500 m2 

Mausoom  Park Mausoom 6,617 m2 Military College  

Park 

Al-Thawrah Al 

A'rabeyah Al-Kubra 

 

4,500 m2 

Municipality Park Al-Hadeqa 8,829 m2 Armed Forces 

Officers Club 

Al-Jabal Al-Abyad 

Quarter 

10,539 m2 

Al-Jundi Park Janaa 18,000 m2 Governorate  Park Janaa 5,280 m2 

Jabal Al-Almira Rahma Park Princess Rahmeh 8,595 m2 Al-Eskan Park Al-Eskan 2,500 m2 

 
Zarqa City contains 16 parks that are poorly distributed 

among the neighborhoods with more concentrated in some 

neighborhoods than the others for some parks (Figure 13, 14). 

According to the digitization and consecutive calculations, 

the parks in the study area cover a total area of 1.320588 km2 

(Table 4).  

The next section analyzes the adequacy of the officially-

organized public open spaces in Zarqa. Buffer zone analysis 

and network analysis were conducted using the distance of 400 

m as the acceptable walking distances. These maps were used 

to evaluate the adequacy of public open spaces and the 

neighborhood areas which these spaces cover. 
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Figure 13. Distribution of parks in Zarqa (Source: The author 2018) 

 

 
 

Figure 14. Shapes of parks and population densities in neighborhoods of Zarqa (Source: The author 2018) 
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5.2.3 Service areas according to the radius method  

Figure 15 displays the service areas in the 16 neighborhood 

parks in Zarqa City according to the radius analysis method. 

Mapping unveils that the access is limited to some immediate 

neighborhoods of each facility, leaving large areas throughout 

the city without access. Buffer zone analysis brings to notice 

that the service areas of the parks cover only 6.42 km2 of the 

overall 62 km2 area of Zarqa City. As such, these parks cover 

less than 10% of the city area within a service area domain of 

400 m. 

 

5.2.4 Service areas according to the network analysis method  

The road network dataset was digitized manually and the 

road network (Figure 16) was drawn by using the network 

analysis extension in ArcGIS.  

The service areas can be used to calculate the population or 

land area or any variable of interest in the neighborhood of any 

park because the buffer method includes the areas which are 

actually inaccessible due to the unavailability of pedestrian 

networks. As far as pedestrian accessibility is concerned, 

direct routes are preferred owing to that accessing the parks 

through non-linear routes takes more time than through linear 

routes. According to the network analysis, the service areas of 

the parks covered only around 2.25 km2 of the 62 km2 of area 

of the city of Zarqa. These 16 parks cover fewer than 3.6% of 

the city area (Figure 17). 

 

 
Figure15. The service areas in Zarqa City identified by the radius analysis method (Source: The author 2018) 

 

 
Figure 16. Map of streets in Zarqa City (Source: The author 

2018) 

 
Figure 17. Network analysis of parks in Zarqa City (Source: 

The author 2018) 
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Figure 18. Service areas of Zarqa parks according to the 

radius and network analysis methods (Source: The author 

2019) 

 

The network analysis and radius analysis show that Zarqa 

City is only partially served by the parks and associated 

service areas (Figures 15-17). Most of the population in the 

west of the city is completely non-served. This means that 

people living in this particular zone have no park facilities to 

go to. In other respects, the maps and Figures (15-17) show 

differences between the two approaches to measurement of the 

distance as illustrated in Figure 18.  

As a result of population growth, the public open spaces in 

Zarqa City are not sufficient to meet people’s needs. The 

results indicate that there is severe shortage of public open 

spaces in this city, which contains 16 parks that do not serve 

all the city population. These spaces cover only 6.5 km2 

according to the radius analysis method and 2.5 km2 according 

to the network analysis method (Table 5) based on a service 

range of 400 m. 

On account of this, the population of Zarqa is not satisfied 

with the public open spaces available in the city, which are 

actually confined to parks. Accordingly, the phenomenon of 

informal spaces that are beginning to appear in the city is very 

much related to this shortage of public open spaces in the city. 

In the second questionnaire, the success of formal and informal 

spaces was tested using the chosen model indicators. 

 

5.3 The second questionnaire survey 

 

This section introduces the results derived from the 

questionnaire surveys that assist in developing of a spatial 

model for successful public open spaces. All indicators 

identified by the test model, namely, Charkhchian et al.’s [40] 

model, were tested in formal and informal spaces.  

 

Table 5. Comparison between the results of the radius method and the network analysis method for Zarqa City (drawn up by the 

author 2019) 

 

 Serviced area 
The ratio of area of public open 

spaces to area of the entire city 

The percentage of population 

in the service area 

Service areas according to the 

radius method 
6.416736 km2 10% 34.7% 

Service areas according to the 

network analysis method 
2.249949 km2 3.6% 12.17% 

 

Table 6. Testing the success of indicators in formal and informal spaces (Source: Charkhchian and Daneshpour 2009). Modified 

by the researcher 
 

Dimension Indicators Measure(s) Formal public space Informal space 

Physical Comfort and security Security and protection from crime success success 

Accessibility A variety of transportation options fail success 

Natural elements Green spaces and water fail fail 

Aesthetic values Complexity, order, and enclosure fail fail 
Amenities and facilities Service, lighting, and waste receptacles fail success 

Social Privacy and territory Is this a place which you will choose to meet your 

friends in? 

fail success 

Social events Are others meeting friends here or running into 

them? 

fail fail 

Focal point gathering 

spaces 

Are people in groups? 

Are they talking with one another? 

Do people bring their friends and relatives to see the 

place or point to one of its features with pride? 

Are people smiling? 

success success 

Activity Activity  in all parts Which parts of the space are used and which are not? success success 

Permanent use of place Do people use the place regularly and by choice? success fail 
Activity satisfaction Are they satisfied? fail success 

Different activities How many different types of activities are 

organized? 

success success 

Activity in different time When are they present in the place? success success 

Personal and group Do they use the space as singles or as groups? success success 

Meaning Cost of place Cost of the place fail success 

Time Time was evaluated with users’ regular presence in 

the place and length of their familiarity with it 

fail success 

Memories and place 

history 

If they remember any special memory from the place fail fail 

Sign Is there any memorable sign in? fail success 
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Respondents' feedback shows that the formal public open 

spaces failed in most indicators while succeeded in 7 of 18 

considered indicators. On the other hand, the informal spaces 

have a higher degree of success where they succeeded in 13 of 

18 indicators (See Table 6).  

Special attention was paid by this study to identification of 

the shortages and challenges in the formal and informal public 

open spaces in Zarqa from the viewpoints of their visitors. 

Seventy-five respondents highlighted poor amenities and 

facilities in officially-organized spaces such as inadequate seats 

and lack of buffets and places for reading. In addition, fifty-four 

respondents indicated that the presence of natural elements was 

poor and 48 respondents complained about poor management 

of the officially-organized spaces. Furthermore, forty-three 

respondents pinpointed poor cleanliness in such spaces and 24 

respondents highlighted that the lack of play facilities is a key 

challenge when using these spaces. Other prevalent challenges 

identified include poor lighting, lack of toilets, inadequacy of 

the space to use, lack of privacy, low, organization of activities, 

and inadequacy of the car parking lots (See Figure 19). As a 

consequence of the problems prevailing in the formal public 

open spaces, people tend to create new spaces that can meet 

their needs. In this regard, this study examined the informal 

public open spaces and highlighted their features to improve 

the future formal public open spaces (Figure 20). 

 

 
 

Figure 19. Shortage and challenges in the formal public open 

spaces in Zarqa (Source: The author 2019) 

 

 
 

Figure 20. The characteristic features of the informal public 

open spaces in Zarqa (Source: The author 2019) 

 

At the end of the survey, the respondents provided a number 

of solutions and suggestions to improve these spaces and design 

new ones that meet their preferences. During the field study, the 

users of the public open spaces in Zarqa were asked about their 

viewpoints on how the current conditions of these spaces can be 

improved. As Figure 21 illustrates, the individuals responded to 

the question related to users’ suggestions for improving the 

conditions of formal spaces. Also the users of these spaces see 

that the first and topmost priority is enhancing the amenities and 

facilities in these spaces.  

 

 
 

Figure 21. Suggestions to improve the officially-organized 

public open spaces in Zarqa (Source: The author 2019) 

 

 
 

Figure 22. The successful indicators in formal spaces (1 

mean success (Source: The author 2019) 

 

 
 

Figure 23. The successful indicators in informal spaces (1 

mean success) (Source: The author 2019). 

 

Figure (22) indicates a limited success of formal public open 

spaces, while the informal spaces succeeded and outpaced the 

formal public open spaces (Figure 23). These informal spaces 

attracted people because of their many advantages which 

encircle enough and open spaces, freedom of movement and 

activities, free access, privacy, and accessibility. There are 

various suitable indicators which help in determining how much 

successful the public open space is. These indicators are 

categorized into four dimensions: physical, social, activity, and 

meaning dimensions. The study provides a set of 

recommendations that aim to improve the design of formal 

public open spaces using successful informal spaces as an 

example. These include improvement and upgrading of the 

different activities, increasing the size of the spaces, and 

cancelling the entrance fees, comfort and security, and 
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accessibility (Figure 23). Doing so will encourage multiple uses 

of the formal spaces and contribute to their success. Moreover, 

it recommends the official authorities to pay more attention to 

these public open spaces, especially in terms of cleanliness, 

privacy, and organization of varied activities. 

 

 

6. CONCLUSIONS AND RECOMMENDATIONS 

 

The study indicates that there are inadequate public open 

spaces in Zarqa City. Moreover, the existing public open 

spaces are quite poor and insecure and they do not contain 

sufficient facilities. In addition, the way of how the public 

open spaces are designed in Zarqa is boring. These spaces have 

many problems and face varying obstacles, resulting in their 

abandonment and loss. Furthermore, it founds that the formal 

spaces are unsafe, uncomfortable, and inflexible. Also, these 

spaces do not support varied activities and do not have enough 

space as well as these need entrance fees. These limitations 

contribute to the limited success of the public open spaces. 

Most of the officially-organized spaces do not have good 

amenities such as night lighting, toilets, seats, parking areas, 

and natural elements. The limited cleanliness is a serious 

problem and usually very few activities are organized in the 

spaces. Further, these spaces do not set a balance between 

privacy and variations among users. On account of this, these 

spaces do not accommodate different uses to meet users’ needs. 

As a consequence of the problems prevailing in the formal 

public open spaces, people tend to create new informal spaces, 

which can meet their needs. It is worth mentioning that the 

informal spaces have become a focal point for the preferences 

and desires of the people. Therefore, this study recommends 

paying further attention to the informal spaces and to provision 

of important facilities.  

Accordingly, this study concludes with a spatial model 

consists of multi-recommendation contributing the success of 

public open spaces in Zarqa City. This model gives an 

opportunity to bridge gaps and guide the government, 

municipal authorities, planners, engineers and decision-

makers responsible for designing public open spaces to 

enhance the future community-friendly spaces in cities 

suffering unplanned urban and population growth. In this 

context, the study identified (1) the shortage and challenges in 

the formal public open spaces in Zarqa; (2) A set of successful 

indicators in informal spaces and formal spaces; (3) A wide 

range of characteristic features of the informal public open 

spaces in Zarqa.; and (4) The suggestions to improve the 

officially-organized public open spaces in Zarqa.  

Therefore, the study recommended a set of 

recommendations are represented in; (1) Enhancing and 

rehabilitating the current public open spaces in Zarqa to be 

more suitable and usable spaces;(2) Transformation of spaces 

and/or creation of new official spaces; (3) Engaging the 

community at the planning and design stages is essential for 

success of the public open spaces as this allows for knowing 

their needs and what exactly makes these spaces attractive for 

them; and (4) meeting varying human needs that encompass 

facilities and amenities, cleanliness, free entrance, comfort, 

privacy, security, and accessibility as basic needs, and 

aesthetic features and natural elements, as superior needs in 

these spaces.  

Additionally, this study explored new indicator for the 

physical dimension, which is the size of the public open space. 

The people need a wide-open space to meet their needs. 

Review of the literature brings to light that many studies affirm 

that the size of the park or public open space is an essential 

factor that affects its use. Giles-Cort, et al. [90] confirmed that 

after distance to public open spaces is taken into account, the 

size of the space is a highly-important factor in encouraging 

its use. In line with this, Holman et al. [91] stressed that park 

size affects its use in addition to the aesthetic features and the 

presence of amenities. In contrast, Janet and Rachel [92] found 

that the size of the public open space did not directly affect its 

use and the users’ needs, contrary to the design and activities. 

For general applicability, the spatial model proposed herein 

can be applied to other Jordanian cities and cities in other 

countries that are similar to Zarqa City in terms of urban 

development and population density. It can also be developed 

further in order to inform the similar works that are being 

undertaken in developing countries cities in terms of urban 

development and population growth. 
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