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ABSTRACT 

This paper aims to assist the availability of educational buildings in 

Mansoura city.  Being a community lying in the middle of the Nile delta with 

no desert extension; it is necessary facilitate the best use for the existing 

vacant land to prevent the dredging of the surrounding agricultural land. The 

assessment process is based on the database of the strategic plan for the city; 

this database is processed using the ArcGIS 10.4.1 software to perform the 

suggested methodology for studying the present situation. This methodology 

depends on using the spatial analysis tools in the software used, applying 

parameters mentioned in the guidelines and standards for a service regarding 

its effective zone. Results reveal a shortage of abundance in the educational 

service in the city, so the proposal of the location of the new services location 

is done also applying the same parameters mentioned previously. The 

proposed new locations are abiding the directory of distribution of land use 

activities in Egyptian cities, to determine the type of land use, permitted in 

each zone of the city according to the nature of such zone. 

Keywords: GIS, Spatial analysis, Educational service, Land-use, Service 

effect zone. 
 

INTRODUCTION 

Geographic information system (GIS) is rapidly being developed and 

applied in a no-limit list of applications. Planning in particular, have greatly 
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benefited from this effective and efficient technology (Antenucci J., Brown 

K., Croswell P. Kevany M., with Archer H., 1991). GIS is used today in 

several planning applications including land use planning, health care 

planning and transportation planning. (Jamal Mohamadi, Mohamad Rasoli, 

Hasel Dastineh  and Faryad Parhiz; 2014) used GIS techniques to produce 

maps for the spatial distribution for urban services at urban neighborhood 

level in the city of Prianshahr as it has a comprehensive plan in order to 

actualize the social justice. The study revealed a dissatisfaction of the urban 

service distribution.  (Gomma M. Dawod, Meraj N. Mirza, Ramze A. 

Elzahrany, Khalid A. Al-Ghamdi; 2013) used GIS spatial analysis to 

investigate the spatial distribution of education, health, security, religion, 

commercial and sports services over the municipal election areas within 

Mekkah city. The GIS analysis showed that except for the religion services all 

the services are not quantitatively proportioned with the population variation 

in the city. (Waleed Lagrab, Noura Aknin, 2015) conducted a study using the 

GIS on the kindergarten in Mukalla district in Yeman.  The authors pointed 

out the strength and weakness of the existing distribution and proposed the 

solutions to help the decision makers in order not to fall in the same mistakes 

once more while allocating the future locations for this service. (Mazloh Al-

Enazi, Saleh Mesbah, Amani Anwar, 2016) used GIS functions to analyze the 

database for the city of Jeddah in order to evaluate the spatial distribution of 

the schools to help the planners to manage the future distribution of schools in 

the city. (Noor Hashim Hameed, 2016) conducted a study on the accessibility 

indicators for primary schools in the most residential sectors of Karbala city. 

The study concluded that: the indicatorswere not achieved; using the GIS 
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abilities to solve the numerous geographic problems.  

The education sector in Egypt the main objective of the current study as 

in many other third world countries, is faced with multi problems such as the 

lack of human resource, infrastructure imbalance between demand and 

supply. The GIS is the one of the most powerful tools to help the decision 

makers to manipulate the available resources in order to achieve the social 

justice in the educational services in the urban areas. Using the spatial 

analysis tools found in the software. 

In this paper the target is to study the fair distribution of the primary 

schools in the Mansoura city the main city in the Dakahleyia governorate 

which is one of the main governorates in the Egyptian delta region as shown 

in Figure(1). The equitability of the distribution of the service in the city 

prevents the illegal dredging agricultural land surrounding all the cities in the 

Nile delta governorates which have no desert extension as shown in Figure 

(2).     
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Figure (1): Location of El-Mansoura city 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Mansoura city urban boundary and agricultural land around it 
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Materials: 

The study analyzes and assesses the database of the city created by the 

General Organization of Physical Planning in 2008 and is updated by the 

author using high resolution images in 2017 for the El-Mansura city present 

situation; also presents the extensions of the city strategic plan.  

Methods: 

1. The database layer for city buildings was used. The primary school 

buildings were selected and extracted to a separate layer. 

2. The city administrative divisions (Sheyakha) were used as the unit of 

comparison. The number of schools in each division was added in a 

separate field. 

3. The terms of references for the school distribution (General Organization 

for Physical Planning, 2014: The guidelines and standards for educational 

service) was reviewed and a threshold was used to create a buffer zone 

around each school as the sphere of influence for the service provision of 

such schools. 

4. The Euclidian distance module was applied using Esri spatial analysis 

ArcGIS 10.4.1 software to analyze the distribution of school units, sphere 

of influence and the covered zones. 

 

RESULTS AND DISCUSSION 

The city database reveals` that the primary schools are distributed in the 

city divisions (sheyakhas) as shown in the following Figure (3).  
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Figure (3): Abundance and spatial distribution of schools in El-Mansoura 

city districts (Sheyakha) 

 

Accordingly it is clear that there are some areas in the existing city bulk or 

future extension deprived of the educational service after applying the spatial 

location analysis for the existing schools mentioned in the terms of references 

for the school distribution (The General Organization for Physical Planning 

(2014). The guidelines and standards for educational service); states that the 



J. Environ. Sci. 

Institute of Environmental Studies and Research – Ain Shams University 

 

Vol. 47, No. 1, Spt. 2019 23 

travel distance for the primary stage students should range from 500 – 750 

meters as shown Figure (4). 

 

Figure (4): The ideal distribution for primary schools. The guidelines and 

standards for educational service 

Applying the travel distance parameter using the spatial analysis tools 

found in the ArcGIS 10.4.1 software reveals that the state of the city 

regarding the primary schools availability does not cover the investigated 

area. Some zones are far from schools by a distance that exceed the threshold 

750 meters as shown in Figure (5). 

Analyzing the database of the city, it was found that there are sufficient 

vacant lands inside the existing city bulk or in the city extension. Twelve new 

locations for primary schools were proposed based on the study results. These 

locations are meant to fulfill the city needs for the year 2027 (the target year 

in the city strategic plane). The same procedure is done on the proposed 

locations reaching the result shown in Figure (6). 
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Figure (5): Distance thresholds and spheres of influence of existing schools 

in El-Manousra city 
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Figure (6): Map showing the distribution of existing schools (red), proposed 

schools (yellow) and schools proposed based on the study (green). 

 

This shows that the primary schools service is fairly distributed among 

the city which fulfills the need for such service. 

All the proposed locations are assessed regarding three main points 

which are:  

1. The existing land- use 

All the locations proposed in this study are chosen on a vacant land 

parcels according to the city database; also allocated on locations compatible 

with the Egyptian standards (The General Organization for Physical Planning 
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(2016): The directory of distribution of land use activities in Egyptian cities). 

As shown in the following Figure (7). 

 

Figure (7): Development areas inside urban mass (brown) in the city 

extension (yellow). 

2. Assessment of the distance from Noise and Pollution. 

The main source of noise pollution in the city is the handcraft workshops. 

Air pollution is produced mainly by garbage collection points. The study 

considered a safety distance from noise and pollution sources.  All school 

locations proposed in the current study are allocated far from such sources to 

avoid health problems and negative environmental impacts Figure (8). 

3. Assessment of the Accessibility 

According to the Egyptian standards for utility allocation for 

educational service buildings, both have to be allocating in site oriented on 
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main or sub main roads. This factor was followed in the selection of the 

new locations Figure (9). 

 
Figure (8): Location of the proposed school locations versus the garbage 

collection site. 
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Figure (9): Accessibility of the proposed locations for new school 
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CONCLUSION 

Despite all the efforts done by the Egyptian governorate to ensure good 

planning for cities and to reach a fair distribution of general services. More 

efforts need to be conducted in the allocation of primary schools in Mansoura 

city. 

The use of geographic information systems revealed the real situation in 

the city. Spatial analysis provided solutions for site selections and allocations 

that comply with the national and (or) international standards.  

 

RECOMMENDATIONS 

- All the added areas to the existing city urban boundary must be named in 

order to facilitate the analysis process for its needs. 

- Most of the land parcels inside El-Mansoura city and in the surrounding 

areas are private properties. A fair methodology for land screening and 

assessment is needed to allocate the services needed by the city. 

- In the stage of service state evaluation to calculate the city needs in the city 

current situation or in the in the proposal stage the study must take in 

consideration the spatial location factor, which divides the city into two 

types served area and un-served area; the study has to assess the standards 

determining the travel distance and sphere of influence to be covered to 

reach the service.  This factor is well defined in the guidelines and 

standards for each services type published by the General Organization for 

Physical Planning. 

- It is recommended to suspend the approvals made by the Educational 

Buildings Authority for the establishment of the schools of the agricultural 
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lands outside the urban areas, which compelled the Ministry of Agriculture 

previously to approve the establishment of the school on agricultural land. 

- The use of all the capabilities of the Geographic Information System (GIS) 

in the urban planning is highly recommended. As the use of such 

technology is quite limited in most developing countries.  

- It is recommended to use the spatial analysis capabilities in this software in 

land-use decision making and urban planning. 
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 استخدام نظم المعلومات الجغرافية لتحقيق العدالة االجتماعية  
 فى توزيع الخدمات التعليمية بمدينة المنصورة

                        [2] 
 (3)عادل عفت هالة -(2)بشاير السيد محمد خيرى -(1)أحمد غازى إبراهيم

جامعة عين ، كلية الهندسة( 2 ، جامعة عين شمسمعهد الدراسات والبحوث البيئيةبباحث ( 1
 .ر من البعد وعلوم الفضاءستشعاالهيئة القومية لال (3 شمس

 
 المستخلص

مم؛ ن دور هام فى التقدم والنهوض باأليعتبر التعليم من أهم متطلبات العصر الحديث لما له م
مما يجعل مدارس التعليم لذلك تسعى الدولة جاهدة لتحسين جودة التعليم وخاصه فى مراحله األولى 

لعمرانية سواء فى ع عادل داخل كافة التجمعات اساسى أحد أهم الخدمات التى يجب توافرها وبتوزياأل
 .و االمتدادات المقترحة بالمخططات االستراتيجية العامة لتلك التجمعاتأكتلته القائمة 

اكن توطينها فى حالة مأتراح واق( فى الوضع الراهن)خدمة يهدف هذا البحث لتقييم مستوى تلك ال
مدينة المنصورة والتى تعد من أهم مدن وسط  و عدم عدالة فى توزيعها على مستوىأوجود قصور 

الدلتا والتى ال تملك ظهير صحراوى مما يستوجب معه تعظيم االستفاده من االراضى المتاحه داخل 
 .الكتله العمرانية للحفاظ على الرقعة الزراعية من حولها

اهن وتحليل وبناء على ما سبق فانه يجب استخدام التقنيات الحديثة لتحليل بينات الوضع الر 
ماكن توطين الخدمات المقترحة لتقليل الضغوط على متخذى القرار ولضمان اقصى درجات الدقة فى أ

مواقع التى تحقق اقصى عدالة لتوزيع تلك الخدمة؛ لذلك فان نظام نظم المعلومات الجغرافية اختيار ال
بما يملكة من امكانيات قادرة على التعامل مع قاعدة البيانات الخاصة بالمدينة والتى تم إنشائها 

من  2222ثناء اعداد المخطط االسترتيجى للمدينة حتى عام أ ArcGis 10.4.1باستخدام برنامج 
 .قبل الهيئة العامة للتخطيط العمرانى

فى توزيع ( عدم عداله)تم تحليل بيانات المدينة باستخدام البرنامج وصواًل الى ان هناك عجز 
زاء أجء داخل الكتله الحالية او داخل الخدمة فى الوضع الراهن لوجود عدة مناطق غير مخدومة سوا

مع دليل  تم اقتراح مواقع جديدة للخدمة بالتوافق لذلك. االمتداد العمرانى المقترحة فى المخطط
المعدالت والمعايير التخطيطية للخدمة فى جمهورية مصر العربية لتوطين الخدمات والمعد من قبل 
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الجهه المسئولة عن التخطيط العمرانى بجمهورية مصر العربية وفقًا )الهئية العامة للتخطيط العمارنى 
 (.2222لسنة  119لقانون البناء الموحد رقم 

وباستخدام خاصية التحليل المكانى المتوفرة بالبرنامج لالماكن المقترحة لتوطين الخدمة تم التأكد 
عاة تواجد المواقع المقترحة على من تحقيق العدالة فى توزيع الخدمة فى كافة انحاء المدينة مع مرا

ليل لتلك المنطقة طبقًا لما ذكر فى دراضى فضاء ووفقًا لطبيعة االستخدامات الموجودة او المقترحة أ
 وللتاكد من قيام تلك المواقع باداء الوظيفة. راضى داخل المدن المصريةتوزيع االنشطة واستعماالت األ

؛ دراسة البعد عن (بدراسة شبكة الطرق)ليها إ وجه تم دراسة سهولة الوصول اكمل المطلوبة على
 .مصادر تلوث الهواء والضوضاء

 
 


