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Abstract:



The Greater Cairo Metropolitan Region (GCMR) in its seeking to sustainable development (SD) by the year of 2050 facing the serious challenge of around 65 percent of Cairenes live in unplanned settlements. In this respect, the authors examined the effect of urban characteristics of unplanned settlements on SD in the Egyptian context, focusing on the type of unplanned growth on agricultural land. The output of the analysis were fourfold. First of all, we provide a brief overview of previous research on the main types of unplanned settlements in GCMR and the sustainability definition according to the Egyptian context. Secondly, we had a discussion with the local government during our field survey in GCMR to determine the study samples, the main urban characteristics, and the sustainability evaluation criteria in the Egyptian context. Thirdly, through the comparative analysis and geographic information system (GIS), we examined how the character of urban development affected per capita four urban measures in a cross-section of two settlements, one represented the unplanned settlements and other as a comparative planned sample to determine the real gap. Finally, by using the evaluation matrix, the help and block items are estimated for each measure of urban characteristics, providing substantive evidence on how the four measures of urban characteristics have been affected by the urban sprawl.
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1. Introduction


Informal settlements are dismissed parts of urban communities where housing and living conditions are dreadfully deficient. Informal settlements range from high density, grimy focal city apartments to unconstrained squatter settlements without lawful acknowledgment or rights, sprawling at the edge of urban communities. Informal settlements speak to a general marvel, which numerous nations experience the ill effects of worldwide and Egypt is no special case [1]. It is one of the significant marvels accompanying the quickened urbanization process around the world. They are an aftereffect of governments’ inability to give satisfactory and reasonable safe housing to the urban poor. Along these lines, informal settlements ought not be seen as a major aspect of the nations’ housing emergency but instead as a solution created by the urban poor under the current states of constrained monetary assets and bureaucratic control, and when neither the legislature nor the private division could furnish tenants with sufficient and reasonable housing [1].



The rapid urbanization in Egypt over the past four decades has caused the emergence of unplanned urban development and unplanned housing supply. Unplanned settlements (Figure 1) which were built out of the official governmental plans of GCMR are thought to accommodate between 12 and 17 million inhabitants, or about 40%–50% of Egypt’s urban population and over 20% of total population in 2006 [2,3]. Despite 30 years of attempts by the government to limit unplanned growth around the GCMR, as it has been in most Egyptian cities and villages, unplanned settlements around the GCMR sheltered more than 7 million inhabitants in 1998 [4]. As of 2006, they were estimated to contain more than 65% of the population of GCMR (10.5 out of 16.2 million inhabitants), and the rate of population growth in these areas is higher than other cities averages, with an increase of 2% between 1996 and 2006 [5]. Although many of the previous researches dealt with the unplanned settlements and its related aspects, no one of them has dealt with its urban characteristics or has taken into account the urban sustainability concept, which has become the main development issue in the future plan of Cairo 2027 [3,6,7].


Figure 1. Unplanned settlements in GCMR, Source: Kipper & Fischer, 2009 [2] with authors modifications.
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Informal settlements inside the Egyptian connection for the most part take one of two structures; (i) extension on exclusive horticultural area, mainly happening on the urban edges, and speaking to around 80% of informal urbanization; or (ii) squatter settlements on state-claimed land [8]. For the previous, informality does not originate from proprietorship rights yet rather from the illicit change of agrarian area to housing and also the repudiation of building laws and directions [9]. Informality is seen as generally unmistakable from convention. Informality alludes to human settlement, exchange or trade that happens outside formal legitimate structures and procedures [10]. In monetary terms, it is regularly identified with unlicensed road sellers or illicitly utilized specialists, as it were, the informal economy. Informal housing alludes to urban settlement which happens on crouched land or that is worked without legitimate endorsement. Informal area use alludes to the unregulated, uncontrolled, chaotic and wasteful settlement and utilization of area [11]. It is essentially not quite the same as the requested, directed, proficient ideas of arranged area use and settlement.



There are distinctive sorts of informal area use contingent upon different viewpoints, for example, legitimate status (from informal to formal); security of residency (from unreliable to secure); physical models (absence of access to framework to full arrangement of base); and general ecological, financial, social and political elements [12]. Urban informality has been comprehended as "another" lifestyle [13]. Informal area development gives the primary wellspring of housing to the urban poor in numerous creating nations. Low housing costs or lease and slack urban administration are the primary reasons that these urban poor dwell in informal housing neighborhoods, where the nature of urban life is normally much lower than in standard neighborhoods. Regularly, these areas are seen as ghettos [14], with a low expectation for everyday life, an expansive number of needy individuals and an informal work market forming life at the base of the urban economy [15].



The multidimensionality of informality spreads physical, financial, and lawful viewpoints, making it unfathomably loose in light of the fact that these components change crosswise over nations and regulatory definitions. By the by, there are four normal interlinked measurements of informality: the lawful (the absence of formal legitimate titles), unpredictable development designs in the urban structure, the absence of key open administrations, for example, sanitation, and the event on naturally powerless or open area [16,17,18]. Beyond these measurements of informality, there are issues of definition and estimation, and the lawful measurement remains the most prevalent.



Informality is a procedure of urban development. Thusly, it can be moved forward. In the start of informal settlements, most open administrations are missing (asphalt, road lighting, water, and sanitation among others). With time, material union happens, sturdy development materials supplant transitory ones, structures are extended, and some open administrations (business focuses, schools, and so on.) start to show up in the long procedure of physical combination and useful separation [18].



This circumstance prompts non-equivalent measurements crosswise over space and after some time. To date, measuring informality remains a test [17,19]. Using existing family unit level reviews and censuses to recognize ghetto inhabitants among the urban populace, UN-Habitat proposed an ordinarily utilized definition in light of the family unit level. It comprises of five components: (1) access to enhanced water to family unit individuals without being liable to compelling exertion; (2) access to enhanced sanitation (excreta transfer framework, either as a private latrine or an open can imparted to a sensible number of people); (3) security of residency (proof of documentation to demonstrate secure residency status or accepted or saw assurance from expulsions); (4) durability of housing (changeless and satisfactory structure in non-dangerous area); and (5) adequate living region (not more than two individuals having the same room). UN-Habitat characterizes a territory of a city as a ghetto if any of these elements exist [20]. Four of the above elements are physical and one of them is lawful (number 3). Other understood informal definitions depend for the most part on legitimate viewpoints [21].



Creating nations have been actualizing urbanization as a national system to drive financial development, specifically, to seek after adjusted development amongst urban and country areas. Be that as it may, individuals keep moving into urban communities to look for a superior life and monetary open doors. Along these lines, the act of sustainable urbanization assumes an imperative part in accomplishing worldwide sustainability targets. In accordance with the advancement of sustainable urbanization, universal establishments and governments at various levels are looking for the ideal urban sustainability esteem. With the point of comprehension on the condition of, or changes to, urban areas in connection to better urban sustainability execution, sets of indicators, structures and appraisal tools, have been created [22,23].



Urban sustainability indicators are vital for aiding on target setting, execution surveys and encouraging correspondence among the policy makers, specialists and open [24]. An extensive variety of urban sustainability indicators is in this way being used over the differences of various urban areas and districts, which fluctuate as per their specific needs and objectives [24,25]. Be that as it may, useful difficulties have prompted blended results in applying sustainability indicators in various situations and now and again with little pick up in sustainability execution [26,27,28]. It has been contended that one of the principle purposes behind neglecting to achieve the wanted execution is the insufficient choice of indicators directing and observing the sustainable urbanization process [22,27].



The previous researches have dealt in shallowness with the unplanned settlements issues; they only discussed the positive and negative aspects of its urban characteristics without in-depth study of its repercussions to the future of these areas. No research has treated the unplanned areas in the frame of its regional vision and the results related to it; as all of them have missed the issue of evaluation the urban characteristics on specific sample to determine its potentials to help or support the urban sustainability, which we investigate in this research .In order to maximize the benefits of the previous researches to use its results as an initial stage, despite our notes on it, we have classified the previous views in two main points. One is pessimistic, while, the other is optimistic.



The pessimistic viewpoint believes that the unplanned settlements needed to be eradicated completely [29,30], since they act as barrier to the development of the modern sector and impede economic growth. According to UN-Habitat, 1987 [31], unplanned settlements increase the city’s unemployment, and its inhabitants have insufficient education, training and/or skills, and are inefficient in working. Also added, unplanned settlements are the parasites cells of cities, which have become fertile breeding grounds for organized crimes and source of chaos in the city [32]. In addition, the background and traditions of their population isolate them within the urban life and make it impossible for them to participate in urban social and economic life, and they could not perceive the opportunities available in the city, and thus, they remain underdeveloped—both socially and economically.



On the other hand, the optimistic viewpoint believes that Inhabitants of the unplanned settlements have firm intentions to improve their life. Desai and Devadas, 1990 [33]. Believing that, it is possible for unplanned settlements to become better off through the class structure, by full participation in the economic and social life of the formal community. Unplanned settlements, despite their illegal nature, have a special type of “self-organization”. Inhabitants have common interests, and therefore, are organized against the threat of eviction. They have their recognized leaders who influence the community. Unplanned settlements provide a rational solution to the shelter problem in the highly restricted housing market. Not only do they provide shelter for urban disadvantaged, they also constitute base camps for survival and escape from poverty. Unplanned settlements’ energy consumption is comparatively very low [30,34]. If recognized and accounted for, they are, thus, able to contribute towards sustainable city development without much demand on city infrastructure.



Since the mid-1990s, neighborhood and national governments around the world have created indicators to quantify the urban sustainability execution as indicated by their nearby or national needs [35]. Whilst there are different arrangements of urban sustainability indicators there is no single arrangement of indicators that suits similarly to all urban communities or groups. It is in this manner welcomed that the utilization of normal indicators is vital for observing and looking at the procedure of sustainable urbanization all together this does not remain a theoretical idea. Equivalent indicators are imperative since they permit urban communities to have a typical matrix to share and apply fruitful tools and measures [36].



Indicators have the part of measuring execution, and during the time spent urban sustainability evaluation there is a need of quantifiable indicators. A few ways to deal with evaluation of urban sustainability taking into account indicators have been produced [37]. Analyzed accessible strategies for assessing diverse parts of sustainability using indicators [38]. Utilized the methodological establishments of different appraisal strategies to propose a characterization, which partitioned them into three unique gatherings: framework building, money related assessment and biophysical. Numerous looks into are endeavoring to archive the degree to which urban areas are or are not getting to be sustainable using indicators, and to uncover the useful difficulties that are being experienced all the while [22,39,40,41,42]. Be that as it may, the determination procedure of indicators ought not to be about social affair the data for all indicators, yet rather specifically dissecting the ones which are more essential generally and more inclined to create the most exact data about the status of practice. Mega, 1998 [43] opined that indicators must be clear, basic, deductively stable, certain and reproducible. As per the United Nations Statistical Institute for Asia and Pacific (2007) [44] a marker must be SMART (i.e., Particular, Measurable, Achievable, Relevant, and Time-related). Zhang, He, and Wen, 2003 [45] suggested that urban sustainability indicators ought to give at any rate the accompanying: (1) logical tools to interpret the ideas of sustainable development into down to earth terms; (2) pilot tools to help with settling on policy decisions that advance sustainable development and (3) execution appraisal tools to choose how powerful endeavors have been.



According to UN-Habitat, 1987 [31], they have their own market mechanisms which help inhabitants identify and obtain building materials suitable to their needs. The unplanned sector is an integral part of the urban economy and a positive contributor to economic growth. It is not a separate parasitic enclave to the city .The unplanned economic sector provides goods and services for a large section of urban disadvantaged at very competitive costs. In GCMR, a considerable part of services such as garbage collection and cheap labor are provided by the unplanned sector. Although unplanned settlements consist of inhabitants from every part of the country, they have a high social cohesion that signifies their Inhabitants behaviour as a one family-place. Therefore, Inhabitants can behave and become accepted as ‘normal citizens’ if their participation in decision-making affecting them is recognized [31,46].



According to the General Organization of physical Planning, 2010 [6], Egypt as a partner in UN agreements should meet the sustainability criteria in all of its future plans; in this respect, the future vision of Cairo 2027 has been prepared under the sustainability criteria. The unplanned settlements, which represent 65% of GCMR, should meet the sustainability needs in its plans for urban development.



In this study, we characterized urban sustainability in the Egyptian context as the desirable state of urban conditions that achieve the best possible utilization of urban assets (land-use, services, open spaces and roads networks, infrastructure) to ensure a generational value, assurance of the regular habitat, negligible utilization of non-renewable assets, monetary essentialness and assorted qualities, group confidence, singular prosperity, and fulfillment of fundamental human needs. Additionally, it ought to accomplish the all-around adjusted relationship between the social justice, monetary and ecological demands, in order to achieve the urban development as a dynamic procedure that joins natural, social, financial and political institutional sustainability which unites urban and countryside areas, enveloping the full scope of local human settlements, with connections at the national and worldwide levels.



The aim of this study is to examine and compare two different urbanization practices in the process of evaluating urban sustainability using indicators in the Egyptian context. In line with the study aim, several objectives are planned in this research work: (1) to determine two study samples, the first represents the unplanned settlements and the other represents the comparative district which meets the urban sustainability criteria, to be as a standard unit for the evaluated urban characteristics; (2) To develop a list of urban sustainability indicators; and (3) to examine the variations of the two applied urbanization practices with the primary list proposed in objective 2; and (4) to identify the help and block characteristics of urban sustainability in our study samples.




2. Research Samples


GCMR has four types of unplanned settlements [47,48] according to location and geographical extent, whether agricultural land, desert state land, historical core, or deteriorated urban pockets. In this paper, we focus on the first type of unplanned settlements on former agricultural land. In this respect, the research determines two districts as samples; one represents the unplanned districts and other as a standard sample, which meets our urban sustainability definition, which was discussed with the general organization of physical planning (GOPP).



We have identified urban characteristics of the standard district that should be integrated with the local concepts of social, economic, and environmental priorities to meet current needs and keep rights of future generations in better life. Furthermore, both samples of unplanned settlements and the comparative sample should have the same characteristics of geographical location, be located in the same planning zone in GCMR, have official data from the national census, have been established in the same period in GCMR, and have equal urban density values in GCMR. By literature review and discussion with GOPP experts, we have identified “Boulaq Al Dakrour” as a sample to represent the unplanned settlements on agricultural lands, and “Agouza” to be the standard comparative sample which has met the sustainability criteria at this study.



2.1. Background and Typology of the Study Samples


This typology is located in the planning zone 9 in the GCMR (Figure 2), covering the agricultural area on the western bank of the Nile north of the northern stretch of the ring road in Giza governorate. The area was irrigated farmland along the Nile mostly used for farming, there are villages and small towns scattered in the agricultural land, most of the land was used for agricultural production taking water from the Nile carried forth by irrigation canals running through the area.


Figure 2. Location of research samples within GCMR planning Zones, Source: JICA, 2008 [49] with authors’ modifications.
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2.2. The Unplanned Sample “Boulaq Al Dakrour”


Boulaq Al Dakrour, which represents the unplanned settlement sample at this study, is located west of the central GCMR within the boundaries of Giza governorate, considered one of Giza’s eight urban districts and hosts about 17% of its nearly 5 million inhabitants [50]. The ownership of the land is private, and although the conversion of the agricultural lands into residential buildings without any official authorization from public authorities, the level of security of tenure is high.



According to CAPMAS [51,52], the population number of Boulaq is 530,089 with an average annual population increase 1996–2003 of 2.25%. Eighty percent of households were reported to originate from Boulaq or elsewhere in GCMR, over 18% of households have moved into the district within the past five years; and about 58.5% of the residents are reported to be tenants and 4.6% are living in single rooms [48]. The socio-economic classification of inhabitants in Boulaq is relatively diverse and encompasses a considerable number of middle class inhabitants. However, there are also many poor and ultra-poor families who often live door to door with their non-poor fellow residents.




2.3. The Comparative Sample “Agouza”


Agouza was built in the early 1950s. It was built over agricultural land and was a massive area of villas, and mansions. However in the 1970s, the population increased dramatically, and the rich villas neighborhood turned into crowded apartment blocks. Agouza is classified as a Prime residential area in GCMR; in the last 10 years, Agouza became one of the most expensive districts with respect to real estates. Agouza is a well-planned sub-centre, but serviced little with the public transport. Metro line No.3 is planned to pass through this area, which shall improve the transport condition dramatically, and the Agouza area shall be eligible for substituting a part of the GCMR CBD functions now concentrating in planning zone 1.





3. Methodology


In the frame of GCMR, seeking to meet the sustainability needs in the urban vision of 2027, this study aims to identify which urban characteristics of unplanned settlements support and which others hinder the SD, according to the Egyptian context. Focusing on the unplanned settlements on agricultural lands, which represent 46.1% of total GCMR residential area [5,47], this study depends on the following procedures to achieve the required purpose. By investigating the previous research on the unplanned settlements on agriculture lands and SD in GCMR, which includes the reports of foreign development agencies, the governmental projects and the academic theses, we have identified the following: definition of sustainable urban development in the Egyptian context, initial evaluation criteria for SD, and identifying the urban characteristics of these types of unplanned settlements.



To carry out this research, the authors have adopted two main methods. Firstly, the literature review of publications and official documents is performed to understand the phenomenon of informal settlements and investigate the different academic stances and governments’ responses to evaluate urban sustainability challenge of informal urbanization. Secondly, semi-structured interviews with urban experts, who have considerable experience in informal settlements characteristics and the shaping of related policies in Egypt, have been conducted. Interviews were carried out separately and were conducted as guided conversations. Additionally, the author draws upon her own theoretical and practical experience in the field of informal settlements development since 2009.



In the frame of our previous literature review, we had a discussion through official interview in GOPP on 5th September 2012, with the development team of unplanned settlements in charge, which included five engineers in addition to the head of team. Through our interview by a face to face discussion, we have identified the following: the study sample district Boulaq Al Dakrour, which meets the most of urban characteristics of unplanned settlements and has an official database from the national census and the main urban characteristics in this district that should be included in the sustainability evaluation. In addition, we have determined the final urban sustainability evaluation criteria as a final version of the previous initial criteria in the literature review based on the accurate determination of the study sample. GOPP has provided us with the official GIS database for the study sample and its surrounding areas, which includes the land-use, services, open spaces and roads networks, and infrastructure.



A total of 31 indicators characterizing land-use, services, street network, land use, infrastructure, and public open spaces were evaluated for impact assessment using a simple matrix approach. Evaluation methods applied to indicator diagnostics are shown in Table 1 and included field surveys with structured interviews, quantification based on sampling and qualitative observations, as well as air photo interpretation, GIS analysis and analysis of official statistics. By a quick check for the GIS database, we found that it was built in 2010 and needs to be updated because of the quick land use change is the main characteristic of these unplanned areas. We performed a field survey with four assistants during three days, which included all of the land-use in the study sample. We have found 139 updates in land uses as follows: 97 vacant lands were converted to residential buildings, 29 agricultural plots were converted to residential buildings, 13 of various uses, and we have not found any change in the infrastructure characteristics. Through the field survey, we have taken photographs for the main urban characteristics of the study areas to be as an extra evidence to support our evaluation for the urban characteristics in the next procedures.



Table 1. Evaluation matrix for measured urban characteristics.







	
Characteristics

	
Sustainability Evaluation Items

	
Help

	
Block kk




	
A

	
B

	
C

	
D






	
Land uses

	
Proximity and mixture of uses (residential, commercial, services, productive) in area of 500 m2.

	

	

	

	




	
The district has local handy crafts shops.

	

	

	

	




	
The district hasn’t a misfit uses such as pollution sources.

	

	

	

	




	
The district hasn’t hazards zones such as landslides.

	

	

	

	




	
The district hasn-‘t deteriorated areas.

	

	

	

	




	
Residential density is equal or lower than the standard district.

	

	

	

	




	
Area per capita of the formal commercial uses is equal or more than the standard district.

	

	

	

	




	
The average of vacant land parcels is equal or more than 120 m2.

	

	

	

	




	
Services

	
Area per capita of educational services is equal or more than the standard district.

	

	

	

	




	
Area per capita of cultural services is equal or more than the standard district.

	

	

	

	




	
Area per capita of medical services is equal or more than the standard district.

	

	

	

	




	
Area per capita of administrative services is equal or more than the standard district.

	

	

	

	




	
Area per capita of religious services is equal or more than the standard district.

	

	

	

	




	
Area per capita of entertainment use is equal or more than the standard district.

	

	

	

	




	
The district has an integrated system for services maintenance.

	

	

	

	




	
Open Spaces and Roads Networks

	
The district has a formal public transport station.

	

	

	

	




	
Area per capita of transportation utilities is equal or more than the standard district.

	

	

	

	




	
Area per capita of parking area is equal or more than the standard district.

	

	

	

	




	
Roads including open spaces area per capita are equal or more than the standard district.

	

	

	

	




	
Area per capita of green areas is equal or more than the standard district.

	

	

	

	




	
Urban density is equal or lower than the standard district.

	

	

	

	




	
Availability of government vacant lands to accommodate the future public services.

	

	

	

	




	
Cleanliness of open spaces.

	

	

	

	




	
Temporary alternative uses of vacant lands as parking, daily markets, or stores.

	

	

	

	




	
The district has an integrated system for roads maintenance.

	

	

	

	




	
Infrastructure

	
Percentage of electricity coverage is equal or more than the standard district.

	

	

	

	




	
Percentage of sanitation coverage is equal or more than the standard district.

	

	

	

	




	
Percentage of water coverage is equal or more than the standard district.

	

	

	

	




	
Percentage of gas network coverage is equal or more than standard district.

	

	

	

	




	
The district has an integrated system for garbage.

	

	

	

	




	
The district has an integrated system for infrastructure maintenance.

	

	

	

	








NOTE1: A refers to meet the measured urban characteristic more than 75% of the sustainability evaluation item, B refers to 75%–50%, while C refers to 50%–25%, and D refers to less than 25% of meet the sustainability evaluation item; NOTE2: Both A, and B refer to help the urban sustainability, while C, and D refer to block it; NOTE3: The standards are used according to the comparing standard district Agouza.








During the stage of evaluation, we have used the comparison method supported by the GIS analysis as tool to evaluate the urban characteristics of the unplanned district “Boulaq” based on the outputs of the interviews with the local experts. We have identified the following criteria to choose the standard district which will work as a sustainability measure to be as a comparative planned sample to evaluate urban sustainability as shown at Table 1:

	
Meets the sustainability urban criteria for the characteristics of land use, services, open spaces and roads networks, and infrastructure;



	
Located in the general location of the unplanned district;



	
has official data from the national census;



	
Has been established in the same period of the unplanned district;



	
We have identified Agouza district as a standard for evaluation, according to the previous criteria.








By using Arc GIS 10 as an analyst tool, we could determine the required data for the comparison in both districts according to our updated official database. We have identified which of the urban characteristics of land-use, services, open spaces and roads networks, and infrastructure enhance and which others handicap the urban sustainability in the study area of Boulaq, we have considered each of urban characteristics help SD, if 50% of its evaluation criteria meet the sustainability needs, according to the standard comparative district Agouza.




4. Results


4.1. Land Uses


Figure 3 shows residential areas in both study samples are semi equal, but their characteristics are completely different. As residential capacity in Boulaq Al Dakrour is 1031.00 Person/ha; while, in Agouza is 528.63 Person/ha. In Boulaq, residential plots tend to be small, ranging from 60 to 140 m2 with 80 m2 being average. Frontages are usually 7 to 10.5 m. There is 100 per cent plot coverage, except for small air shafts or light wells. The formal commercial land-use represent 0.72% in Boulaq and 1.89% of total area of Agouza district, but according to GOPP interview, Boulaq commonly depends on the informal commercial areas, so the lack of formal commercial areas in comparison with the planned sample has no real effect. Productive land-use area represents 18.11% of total district area of Boulaq, based on the official GIS database, four main productive land-use were identified in the study area: agricultural land, industries, workshops, and warehouses. The comparative district Agouza does not have productive land-use and commonly depends on Boulaq for its needs of handicrafts and workshops like car repairing and carpentry (Figure 4 and Figure 5).


Figure 3. Shows the percentage of land-use in both of study samples.
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Figure 4. Shows land-use in Boulaq.
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Figure 5. Shows land-use in Agouza.
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4.2. Services


According to Figure 6, area per capita in the educational services in Boulaq is 1/10 of the required area in comparison with Agouza, medical services are less than the standard limit about 1/13 and, religious services need to be 12 double of the current situation, cultural services need to be 15 time of the current situation. The entertainment services have a serious lack of area per capita, it needs to increase 40 times of the current situation. Administrative services have the least lack that needs to increase 4 times only of the current situations. The lack of services efficiency is not only in the quantity of services (area per capita), but also in the quality of services (Figure 7 and Figure 8).


Figure 6. Shows the area per capita of services in Boulaq comparing with Agouza.
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Figure 7. Services in Boulaq.
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Figure 8. Services in Agouza.
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4.3. Open Spaces and Roads Networks


In Boulaq, public space can be divided as two main types: the main public-space such as roads and market place; and the semi-public spaces in front of shops and houses, which are used and maintained by users. The multiple and overlapping uses of open space within the specific characteristics of Boulaq street grid (narrow streets with no pavements in most cases) cause regular congestion and conflicts of usage and mobility between different residential and commercial users, vehicles and pedestrians. The open spaces of Boulaq are often covered by considerable amount of trash as the community lack a regular garbage collection service. Hence, Public space turns into "no man`s land" and the neighboring residents do not relate to it (Figure 9).


Figure 9. Open spaces in Boulaq.
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The comparative district Agouza has area per capita of green areas 0.27 m2/person in comparison with 0.013 m2/person in Boulaq (Figure 10). In addition, the area per capita of roads 7.99 m2/person in comparison with 2.38 m2/person in Boulaq. All streets in Agouza are paved with a pavement for pedestrians and most of it is in good condition (Figure 11), with only use for mobility without misuse like unofficial markets or workshops like Boulaq.


Figure 10. Shows the area per capita of related-study land-use in Boulaq comparing with Agouza.
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Figure 11. Open spaces in Agouza.
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4.4. Infrastructure


According to the official database of GOPP, Boulaq has a high percentage of infrastructure coverage of potable water, sanitation, and electricity. Although Boulaq is considered as an unplanned settlement, it has a percentage coverage of infrastructure better than the comparative district of Agouza (Figure 12). We have identified buildings connected with infrastructure lines (water, sanitation, and electricity), but without the required quality of each type of services. Although infrastructure networks suffer from technical problems in addition to the lack of an integrated maintenance system [47], which causes daily problems in water supply and electricity in addition to explosions in sanitary networks. We consider (according to the informality context) the availability of the infrastructure basics with percentage coverage average 96% is a good step for SD.


Figure 12. Shows the percentage coverage of infrastructure in Boulaq comparing with Agouza.
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5. Discussion


An exploratory examination to relate multi-dimensional measures of effects on urban qualities with geotechnical, socio-social, and financial attributes of informal occupations and their tenants may surpass the scientific limit of urban planners, especially in minimal concentrated on urban areas. Accordingly, connected appointment strategy constitutes a target and reproducible structure to enhance the comprehension of, and to measure the mindboggling relations between, urban attributes of unplanned settlements and its determinants. Since direct angle investigation can be connected in prescient displaying, later on, for the spatial demonstrating of effects on natural parts. Hence, that proposed factual and spatial investigation approaches offer urban planners extra tools for enhanced perception, recognizable proof and evaluation of these associations, giving appropriations in their endeavors to accomplish urban sustainability in urban areas.



It is valued that the utilization of indicators for surveying urban sustainability execution is an imperative tool and has been generally embraced. Whilst different indicators have been connected in various ways, the point sought after is the same, for accomplishing urban sustainability. Because of the contrasts between individual practices, the determination of indicators ought to be finished with the unmistakable comprehension of the requirements where these will be connected. A short rundown of indicators toward the start of use is suggested, and amid later corrections more indicators can be added or disposed of as per the rising needs and picked up involvement in individual cases. The reconciliation of fleeting and long haul sustainable urban development arrangements ought to be empowered and their congruity ought to be guaranteed. Association of various areas in the meaning of goals and techniques may speak to an essential stride for getting the acknowledgment and backing while adding endeavors to fulfill them.



Notwithstanding, the nonattendance of critical quantitative assessments for urban sustainability in informal areas, there is general assertion that informality is somewhat lower and sustainability turned out to be more achievable in a few spots of creating nations, for example, of Latin American urban areas. This contended achievement has been credited to the neoliberal strategies of housing arrangement connected lately, which substantively decreased the housing deficiency in these nations [53,54]. In any case, the relative accomplishment of the Chilean case for instance is confusing. The housing policy was created with the target of delivering housing through the general population business sector to improve the urban qualities of the informal areas toward more sustainable urban conditions [53]. Be that as it may, what has been seen amid the most recent years is the inverse: a procedure of formalization of the formal, where keeping in mind the end goal to adapt to unsatisfied abiding needs, formal housing gets to be informal by: (1) including problematic rooms (material informality); or (2) utilizing people in general space (material and lawful informality) in light of absence of adequate plot range [55] which lead eventually to undermine the sustainable urbanization shots. With everything taken into account, informality keeps on becoming tirelessly. This circumstance uncovers the deficiency of social housing arrangements in the nation [56].



In our study, Figure 13 can comprehend the measurements that are under a stricter checking, which speak to higher significance to evaluate the fruitful implementation of strategies in line to the accomplishment of the targets towards a superior urban sustainability execution. It is consequently demonstrated that need is given to ecological and social measurements for more satisfactory administrations and opens spaces giving by all practices. It confirms that endeavors made by worldwide establishments like United Nations and the World Bank, advancing sustainable development, have unmistakably affected the nearby governments and especially in tending to more endeavors to authorize arrangements and approaches to guarantee a superior ecological execution and to enhance the prosperity of their tenants.


Figure 13. Total percentage for sustainability evaluation items.
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In addition, Table 1 shows the general consistence of the rundown of indicators incorporated into each of the assessed urban qualities and it can be seen that unplanned areas ones that go along the most. However the powerful utilization of indicators is not identified with the quantity of these included for observing the practice yet their legitimate determination to deliver the most exact data about the status of the practice [41,57]. On account of unplanned settlement, as stated previously, the nearby specialists for the most part chose the indicators. Their absence of aptitude may have affected the consideration of indicators without enough establishments demonstrating the significance of the incorporation or connecting them with particular targets or arrangements. The arranged settlement practice is a great deal distinctive, this is a territory was manufactured in view of a past arrangement and the administration needs to guarantee that it is worked sufficiently under observing that can precisely impart a powerful sustainable urbanization hone.



For both study areas, it seems, by all accounts, to be progressively an announcement of fancied headings and this may change over their indicators more conceptual. It might be worth obviously distinguishing the key issues expected as opposed to simply giving a brief and exceptionally broad exchange of rising difficulties. These difficulties can be identified with arrangement's objectives and pathways. Additionally, a few indicators do not have targets, making it seem like if these indicators are viewed as irrelevant. The study set of indicators were created for an anticipated urban development where the fascination of venture is imperative yet runs have been resolved with a specific end goal to build up this zone under the standards of sustainable development. Accordingly, these indicators work more as rules as there is insufficient accessible data right now so as to evaluate the sustainability execution. The constraints in the unplanned settlement case especially are clear. This is an examination work, which meant to quantify unplanned settlements’ urban sustainability. In any case, the rundown of indicators is broad and these are not approved by the legislature nor the subjects. No positive target values for every marker had been characterized yet. By the by, the indicators proposed in this methodology may speak to significant reference for comparable contextual analyses in Asia and Latin America powers to set up its pointer framework to upgrade urban sustainability.




6. Conclusions


In this study, we have evaluated the urban characteristics of Boulaq (sample for the unplanned settlements on former agricultural lands) by comparing it with the standard district Agouza (which meets the urban sustainability needs in the Egyptian context). However, the unplanned nature of GCMR urban settlements, their urban characteristics of land-use and infrastructure could meet the urban sustainability needs regardless the characteristics of services and roads network which proved hindering the urban sustainability in this type of urban areas. The authors in this paper accomplished a few bits of knowledge. One understanding was the way to infer new indicators utilizing existing information. Further, the requirement for qualified area observing to control sustainable settlement development turned out to be clear. As per the discoveries of the universal vision of United Nations to accomplish worldwide development sustainability, the part of mindfulness raising among decision-makers is achievable.



We emphasize that any endeavor proposing an arrangement of targets and systems connected vaguely in all groups can be questionable. Then again, sharing encounters produced from various practices can dispense with the boundaries that lead to the development of sustainable urbanization as a typical practice. This should be possible using regular similar premise to separate the procedures and assess the outcomes got from their usage. The utilization of urban sustainability indicators in this study has shown the significance of having near premise. It is visualized that the constant examination of more practices can prompt the development of standard procedures, which can be utilized to direct the development of specific arrangements, choice of indicators, goals and systems for executing the sustainable urbanization rehearse in different groups.



The structure of proposed indicators here is a valuable tool for the decision-production procedure to help the diverse partners required in urban tasks: engineers, urban planners, designers and experts in the development segment, officers of open organizations, government officials, and community affiliations. The framework will survey and give signs on sustainability examples to both new urban developments and recovery ventures in existing neighborhoods, which will lead the way towards sustainability.







Acknowledgments


We thank all of the urban and regional experts in the General Organization of Physical Planning in the Greater Cairo Metropolitan Region who participated in this study.




Author Contributions


Taher Osman, and Mustafa M. Osman conducted analyzes, and wrote the paper, Taher Osman, Prasanna Divigalpitiya, Mustafa M. Osman, Emad Kenawy, Muhammad Salem and Omar Hamdy revised the paper.




Conflicts of Interest


The authors declare no conflict of interest.




References


	1. 
Osman, T.; Divigalpitiya, P.; Arima, T. Driving Factors of Urban Sprawl in Giza Governorate of the Greater Cairo Metropolitan Region Using a Logistic Regression Model. Int. J. Urban Sci. 2016, 20, 206–225. [Google Scholar] [CrossRef]

	2. 
El-Batran, M.; Arandel, C. A shelter of their own: Informal settlement expansion in Greater Cairo and government responses. Environ. Urban 1998, 10, 217–232. [Google Scholar] [CrossRef]

	3. 
Fischer, M.; Kipper, K. Cairo’s Informal Areas: Between Urban Challenges and Hidden Potentials; German Technical Cooperation (GTZ): Cairo, Egypt, 2009. [Google Scholar]

	4. 
Osman, T.; Arima, T.; Divigalpitiya, P. Driving Factors of Urban Sprawl in Giza Governorate of Greater Cairo Metropolitan Region Using AHP method. J. Land Use Policy 2016, 58, 21–31. [Google Scholar] [CrossRef]

	5. 
Osman, T.; Arima, T.; Divigalpitiya, P. Measuring urban Sprawl patterns in Greater Metropolitan Cairo Region. J. Indian Soc. Remote Sens. 2016, 44, 287–295. [Google Scholar] [CrossRef]

	6. 
Séjourné, M.; Sims, D. The Dynamics of Peri-Urban Areas around Greater Cairo: A Preliminary Reconnaissance; World Bank: Washington, DC, USA, 2008. [Google Scholar]

	7. 
GOPP. Cairo Future Vision 2050: Within a National Vision of Egypt; Ministry of Housing Utilities and Urban Development: Cairo, Egypt, 2010. [Google Scholar]

	8. 
Osman, T.; Divigalpitiya, P.; Arima, T. Using the SLEUTH Urban Growth Model to Simulate the Future Policy Scenarios Impacts on Land Use in Giza Governorate—Greater Cairo. Int. J. Urban Sci. 2016. [Google Scholar] [CrossRef]

	9. 
MHUUD. A Comprehensive Strategy of Informal Settlements Upgrading: The National Program of Upgrading Informal Settlements by 2020; MHUUD and Cairo Governorate: Sao Paulo, Brazil, 2008. [Google Scholar]

	10. 
Séjourné, M. The History of Informal Settlements, Cairo’s Informal Areas between Urban Challenges; GTZ: Cairo, Egypt, 2011. [Google Scholar]

	11. 
Roy, A. Urban Informality: Toward an Epistemology of Planning. J. Am. Plan. Assoc. 2005, 71, 147–158. [Google Scholar] [CrossRef]

	12. 
Lombard, M.; Huxley, M. Self-made cities: ordinary informality? Plan. Theory Prax. 2011, 12, 120–125. [Google Scholar]

	13. 
UNECE. Self-Made Cities: In Search of Sustainable Solutions for InformalSettlements in the United Nations Economic Commission for Europe Region; UNECE: New York, NY, USA, 2009. [Google Scholar]

	14. 
Alsayyad, N. Urban Informality as a New Way of Life, Urban Informality: Transnational Perspectives from the Middle East, Latin America and South Asia; Lexington Books: Lanham, MD, USA, 2004. [Google Scholar]

	15. 
Hall, P.; Hall, P.G. Urban Future 21: A Global Agenda for 21st Century Cities; Routledge: London, UK, 2000. [Google Scholar]

	16. 
Breman, J. At the bottom of the urban economy. Econ. Political Wkly. 2003, 38, 4151–4158. [Google Scholar]

	17. 
Di Virgilio, M.M.; Guevara, T.A.; Mejica, M.S.A. Políticas de Regularización enBarrios Populares de Origen Informal en Argentina, Brasil y México. Rev. Urbano 2014, 29, 57–65. [Google Scholar]

	18. 
Fernandes, E. Consideraciones generales sobre las políticas públicas deregularización de asentamientos informales en América Latina. EURE (Santiago) 2008, XXXIV, 25–38. [Google Scholar]

	19. 
Fernandes, E. Regularization of Informal Settlements in Latin America; Lincoln Institute of Land Policy: Cambridge, MA, USA, 2011. [Google Scholar]

	20. 
Taubenböck, H.; Kraff, N.J. The physical face of slums: A structuralcomparison of slums in Mumbai, India, based on remotely sensed data. J. Hous. Built Environ. 2014, 29, 15–38. [Google Scholar] [CrossRef]

	21. 
UN-Habitat. The Challenge of Slums: Global Report on Human Settlements; UN-Habitat/Earthscan: London, UK, 2003. [Google Scholar]

	22. 
Davis, M. Planet of Slums; Verso: New York, NY, USA, 2006. [Google Scholar]

	23. 
Briassoulis, H. Sustainable development and its indicators: Through a (planner’s). J. Environ. Plan. Manag. 2001, 44, 409–427. [Google Scholar] [CrossRef]

	24. 
Davison, F. Planning for performance: Requirements for sustainable development. Habitat Int. 1996, 20, 445–462. [Google Scholar] [CrossRef]

	25. 
Verbruggen, H.; Kuik, O. Indicators of sustainable development: An overview. In Search of Indicators of Sustainable; Springer Netherlands: Houten, The Netherlands, 1991. [Google Scholar]

	26. 
Brandon, P.S.; Lombardi, P. Evaluating Sustainable Development in the Built Envionment; John Wiley & Sons: San Francisco, CA, USA, 2010. [Google Scholar]

	27. 
Alshuwaikhat, H.M.; Nkwenti, D.I. Visualizing decision-making: Perspectives on collaborative and participative approach to sustainable urban planning and management. Environ. Plan. B 2002, 29, 513–531. [Google Scholar] [CrossRef]

	28. 
Seabrooke, W.; Yeung, S.C.W.; Ma, F.M.F.; Li, Y. Implementing sustainable urban development at the operational level (with reference to Hong kong and Guangzhou). Habitat Int. 2004, 28, 443–466. [Google Scholar] [CrossRef]

	29. 
Selman, P. Three Decades of Environmental Planning: What Have We Really Learned? Routledge: London, UK, 1999. [Google Scholar]

	30. 
Bank, W. Urban Development: Urban Poverty Report; World Bank: Washington, DC, USA, 2001. [Google Scholar]

	31. 
Osman, T.; Divigalpitiya, P.; Arima, T. The impact of Built Environment Characteristics on Metropolitans Energy Consumption: An Example of Greater Cairo Metropolitan Region. Buildings 2016, 6, 12. [Google Scholar] [CrossRef]

	32. 
UN-Habitat. Global Report on Human Settlements; Oxford University Press: Oxford, UK, 1987. [Google Scholar]

	33. 
UN-Habitat. Habitat Agenda; UN-Habitat: New York, NY, USA, 1996. [Google Scholar]

	34. 
Desai, A.R.; Pillai, S.D. Slums and Urbanization; Sangam Books Limited: London, UK, 1990. [Google Scholar]

	35. 
Osman, T.; Divigalpitiya, P.; Arima, T. Effect of Urban Development Patterns on Traffic-Related CO2 Emissions in Greater Cairo Metropolitan Region. J. Arch. Urban Des. Kyushu Univ. 2016, 29, 29–38. [Google Scholar]

	36. 
Parris, T.M.; Kates, R.W. Characterizing and measuring sustainable development. Annu. Rev. Environ. Resour. 2003, 28, 559–586. [Google Scholar] [CrossRef]

	37. 
Institute, R. European Common Indicators (ECI): Towards a Local Sustainability Profile; Office for Official Publications of the European Communities: Luxemburg, 2003. [Google Scholar]

	38. 
Haupt, T.C.; Ugwu, O.O. Key performance indicators and assessment methods for infrastructure sustainability-a South African construction industry perspective. Build. Environ. 2007, 42, 665–680. [Google Scholar]

	39. 
Zhang, K.; Wen, Z.; Du, B.; Song, G. A Multiple-Indicators Approach to Monitoring Urban Sustainable Development; Springer: New York, NY, USA, 2008. [Google Scholar]

	40. 
Morse, S.; Bell, S. Sustainability Indicators: Measuring the Immeasurable; Earthscan: London, UK, 2008. [Google Scholar]

	41. 
Roy, M. Planning for sustainable urbanisation in fast growning cities: Mitigation and adaptation issues addressed in Dhaka, Bangladesh. Habitat Int. 2009, 33, 276–286. [Google Scholar] [CrossRef]

	42. 
Tanguay, G.A.; Rajaonson, J.; Lefebvre, J.-F.; Lanoie, P. Measuring the sustainability of cities: An analysis of the use of local indicators. Ecol. Indic. 2010, 10, 407–418. [Google Scholar] [CrossRef]

	43. 
Wong, S.-W.; Tang, B.; van Horen, B. Strategic urban management in china: A case study of Guangzhou Development District. Habitat Int. 2006, 30, 645–667. [Google Scholar] [CrossRef]

	44. 
Mega, V.; Pedersen, J. Urban Sustainability Indicators; Loughlinstown, Co.: Dublin, Ireland, 1998. [Google Scholar]

	45. 
UNSIAP. Building Administrative Data Systems for Statistical Purposes-Addressing Training Issues and Needs of Countries; United Nations: Bangkok, Thailand, 2007. [Google Scholar]

	46. 
Zhang, K.; He, X.; Wen, Z. Study of indicators of urban environmentally sustainable development in China. Int. J. Sustain. Dev. 2003, 6, 170–182. [Google Scholar] [CrossRef]

	47. 
Osman, T.; Divigalpitiya, P.; Arima, T. Effect of Governmental Housing Regulations on the Egyptian Housing Market: Focusing on Greater Cairo Metropolitan Region. J. Arch. Urban Des. 2015, 28, 1–9. [Google Scholar]

	48. 
Sims, D. Urban Slums Reports: The Case of Cairo, Egypt (Case Studies for the Global Report on Human Settlements 2003); German Technical Cooperation (GTZ): Cairo, Egypt, 2003. [Google Scholar]

	49. 
GTZ. Participatory Urban Development Project Boulaq El Dakrour. Boulaq El Dakrour Guide Plan 2004–2017; GTZ: Cairo, Egypt, 2003. [Google Scholar]

	50. 
JICA. The Strategic Urban Development Master Plan Study for Sustainable Development of the Greater Cairo Region in the Arab Republic of Egypt; Japan International Cooperation Agency (JICA): Cairo, Egypt, 2008.

	51. 
CAPMAS. Informal Settlements in Egyptian Governorates: Their Names and Population Estimates in the Year 2000; CAPMAS: Cairo, Egypt, 2001.

	52. 
CAPMAS. 1996 Population Census; CAPMAS: Cairo, Egypt, 1998.

	53. 
CAPMAS. 2006 Population Census; CAPMAS: Cairo, Egypt, 2008.

	54. 
Abramo, P. La ciudad com-fusa: Mercado y producción de la estructuraurbana en las grandes metrópolis latinoamericanas. EURE (Santiago) 2012, 38, 35–69. [Google Scholar] [CrossRef]

	55. 
Sabatini, F. La Segregación Social del Espacio en las Ciudades de América Latina; Pontificia Universidad Católica de Chile: Santiago, Chile, 2003. [Google Scholar]

	56. 
Rodríguez, A.; Sugranyes, A. Los Con Techo. Un Desafío Para la Política Devivienda Social; Ediciones SUR: Santiago, Chile, 2005. [Google Scholar]

	57. 
Valenzuela, I.B.; Suárez, J.J.P.; Downey, F.S. Vivir en Campamentos: ¿Camino hacia lavivienda formal o estrategia de localización para enfrentar la vulnerabilidad? EURE (Santiago) 2010, 36, 111–141. [Google Scholar] [CrossRef]



































© 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).







media/file8.jpg





media/file13.png
[
'
i
'
1
'

t

inman
istrative:
llanecus .

1ous

ical

ig
Cultural
misce

B Enterta

‘Tl Rel
B Admin

I Med

I Educational

-y
k i

—— ik -
”y—.llll . |-1|..|

i

ST Y L e s
S A e e P el






media/file26.png





media/file12.jpg





media/file18.jpg
2
1
o - .
Tonsportation | Groenareas Vacantband PArkioG | mouds dipeeeen
Uliea m2person  mperion ‘m2porson ‘maporson 20
Bolaq Al Dakroor 002 ooia o5 ou 238
Agouza o 02 015 218 790





media/file9.png
I Residential
Il Commercial
HHH Services
l, [ | miscellaneous

18 .

P
. N 1 HJ 1

IIIIIII
llllllll
1117






media/file14.jpg
B Educational

B Medical

* M Religious

B Cultural
Entertainment

I Administrative

miscellaneot

vy






media/file20.jpg





media/file23.png
100.00%

80.00%
60.00%
40.00%
20.00%
0.00% o - I
Electricity Sanitation Water Gas
m Bolaq El Dakroor 96.30% 96.10% 95.70% 13.70%

Agouza 95.30% 93.00% 92.90% 40.30%





media/file5.png
60.00%
50.00%
40.00%
30.00%

20.00%

10.00% H
_— [ | -

0.00%
° Residential Commercial Productive Services Miscellaneous Roads
B Bolaq Al Dakroor 60.14% 0.72% 18.11% 2.55% 3.52% 14.96%
B Agouza 56.46% 1.89% 0.00% 15.58% 2.23% 23.85%






media/file15.png
t
Ve

P Administrat

s

o
i)
=
-
=
=

.1






media/file19.png
S H DN W &~ Ot O = ©

m Bolaq Al Dakroor

Agouza

Transportation
Utilities m2/person

0.02
0

Green areas
m2/person

0.013
0.27

Vacant land
m2/person

0.45
0.15

Parking Roads m2/person
m2/person
0.14 2.38
2.18 7.99





media/file2.jpg





nav.xhtml


  buildings-06-00039


  
    		
      buildings-06-00039
    


  




  





media/file11.png
2.5

1.5

0.5

o

@ Bolaq Al Dakroor
[ Agouza

[ ]
Educational
m2/person

0.13
1.13

_B

Medical
m2/person

0.05
0.63

B

Religious
m2/person

0.02
0.24

e

Cultural
m2/person

0.004
0.06

-

Entertainment Administrative

m2/person
0.07
2.76

m2/person

0.1
0.41





media/file6.jpg





media/file24.jpg
Land uses Services Roads  Infrastructure
network

(%) percentage of Block items

u( %) percentage of Help items





media/file1.png
6th of October

Unplanned Settlements
B Planned Settlements
[ Governorate Border
[0 River Nile

Kilometers

0 2 4 8

12

Helwan






media/file10.jpg
2

15

1

05

o

olag Al Dakroor
P

bduu-wnnl

o
18

Cultaral
m2fporeon
0001

Entertainment. Administrative
m2person - m2persan
007 o1





media/file7.png
[ Residential

Il Commercial

Productive

HHH services

| miscellaneous

1,000 Meters

500

0

]

L

=





media/file16.jpg





media/file3.png





media/file22.jpg
= Boag Bl Dakroor

Blecricity





media/file17.png
.-----‘,\it '1 At ..- Transportation Utilitis-s':
' 3 Green Areas i
P Y acant land

e | Miscellaneous

'il 1—"‘

«-.ri:::i: ;}%‘Fﬂ I

| Railways Metwork

Roads Network

| .u’ | .
£ ":

T 4 I 5‘. U]
e, RN
H ﬁ*a\ﬂ\ n

i
LR PR i =

......

I m ;' il
s
il

" s 4 I T TS S T . LA T T A (O TN
Lt B R L e L SN [y S I






media/file4.jpg
- - -
Residential | Commercial | Productive | Serviess  Miscellancous  Roads
0724 1811% 255% 352%

Bolag Al Dakroor
BAgoun

11.96%
28






media/file25.png
100%

80%
60%
40%
20%
0%
Land uses Services Roads Infrastructure
network

(% ) percentage of Block items
m (% ) percentage of Help items





media/file0.jpg





media/file21.png
- Green Areas

- Vacant land

Il Parking

| Miscellaneous
Railways Netwaork

Roads Networks






