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 هلخص
انًؼزفخ ٔانتؼهٛى يٍ أْى ٔطبئم تقذو الأيى، ٔحٛث أٌ انًجُٗ انًذرطٙ ٚؼذ يٍ أْى ػُبصز انًُظٕيخ انتؼهًٛٛخ، فقذ 

ػبيبً، كًب تتبح نًزحهخ  54إنٗ  3بطٙ خبصخ ٔانتٙ تظتضٛف انتلايٛذ يٍ ػًز تُبٔل انجحث يجبَٙ يذارص انتؼهٛى الأط

 انتؼهٛى الأطبطٙ انفزصخ الأكجز نتُشئخ جٛم ٔاع ثًفبْٛى الاطتذايخ.

ٚٓذف انجحث إنٗ تحهٛم يؼبٚٛز ٔاشتزاطبد ْٛئخ الأثُٛخ انتؼهًٛٛخ نتصًٛى يذارص انتؼهٛى الأطبطٙ فٙ يصز نهٕقٕف ػهٗ 

 الاشتزاطبد نًؼبٚٛز انتصًٛى انًظتذاو.يذٖ تحقٛق ْذِ 

ٚظتُذ انتحهٛم ػهٗ يقبرَخ ثٍٛ يؼبٚٛز الاطتذايخ نٓٛئخ الأثُٛخ انتؼهًٛٛخ )ثبػتجبرْب انكٕد الإنشايٙ لاػتًبد يجبَٙ انًذارص فٙ 

)BREEAM and Schools for 2009 LEED يصز( يغ يؼبٚٛز انتقٛٛى انًظتذاو فٙ َظى انتقٛٛى انظبئذح ػبنًٛبً 

)ucationEd، ٙنهًجبَٙ يخصص يصز٘ تقٛٛى َظبو ٕٚجذ لا حٛث تحذٚذا، انتؼهًٛٛخ نًجبَٙ الاطتذايخ ثتقٛٛى تٓتى ٔانت 

 انًقبرَخ يٍ اطتجؼبدِ تى نذا ،نهًجُٗ يؼُٛخ ٔظٛفخ تحذٚذ دٌٔ كهٓب نهًجبَٙ الأخضز" انٓزو تقٛٛى "َظبو ٔنكٍ فقظ انتؼهًٛٛخ

 .يصز فٙ انًذارص يجبَٙ ٔتُفٛذ نتصًٛى انًؼتًذح ؼهًٛٛخانت الأثُٛخ ْٛئخ يؼبٚٛز ػهٗ ٔانتزكٛش

 الأثُٛخ ْٛئخ تقبرٚز فٙ يُبقشتٓب تى انتٙ ػبنًٛب انًتجؼخ انًظتذاو انتقٛٛى يحذداد قٕائى انذراطخ َتبئج يٍ انجحث اطتخهص

 قٛبطٛخ يحذداد نذيج بدٔانتٕصٛ انُتبئج  يٍ ثًجًٕػخ ٔاختتى ثّ، تُبقش نى انتٙ انًحذداد ثقٛخ ػهٗ ٔانتؼزف انتؼهًٛٛخ،

 اطتذايخ. أكثز تؼهًٛٛخ يجبٌ تصٛى أجم يٍ إرشبدٚخ خطٕط صٕرح فٙ انٓٛئخ يؼبٚٛز إنٗ ػبنًٛخ
 

Abstract 
Learning is one of the most important elements of progress and prosperity of nations, since school 

buildings are the most important elements of the educational process. The research targets elementary schools of 

students in the age between 4 and 15 years. It is arguable that elementary education has the greatest potential to 

raise a generation conscious concept of sustainability. 

The research aims to analyze the environmental sustainability of criteria and standards of the Authority for 

Educational Buildings in the Architectural Design of Elementary Schools in Egypt, to state to what extent the 

sustainability design criteria have been achieved in those standards. The analysis is based on the comparison of 

determinants of sustainable design in the Authority’s standards and criteria with those of world’s most prevalent 

rating systems (LEED 2009 for Schools and  BREEAM Education), as both rating systems have standards are 

specifically targeted at the analysis of educational buildings in sustainability terms. There is no Egyptian rating 

system that is specified to educational building, but the “Green Pyramid Rating System” is for all building types 

without specifying, so the research ignored the (GPRS) rating system and focused on the Authority for 

Educational Buildings which is responsible for schools buildings design and construction approval.  

The research concluded which determinants of international sustainable rating systems are discussed through the 

Authority’s documents, and which are not, and gives recommendations for the State of Authority’s design 

criteria in the form of guidelines for robust sustainable enhancements. 
 

Keywords: Sustainability – Educational Buildings – Elementary Schools – Sustainable Rating Systems – 

Design Standards and Criteria. 
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1- Introduction 
Learning and transmission of 

knowledge across generations have a big 

role as one of the most important elements 

of progress and prosperity of nations. It is 

considered one of the most important ways 

to the development of human resources to 

attain advanced society as education 

initiates the preparation of young 

generations to future life, and enables 

humans in general to deal with life updates 

with the various conditions. Education and 

preparation for life go hand in hand; the 

first one as the means, while the second as 

the aim. 

Among the most important elements of the 

educational process, is the school building, 

in which all elements of the educational 

process are grouped (teacher-student-

curriculum). If successful, school buildings 

can provide the appropriate atmosphere to 

reach the healthy growth of students. 

The research deals with elementary schools 

specifically as these schools host students 

of age between (4-12) years old, as 

elementary education has the greatest 

opportunity to raise a generation conscious 

concepts of sustainability and preservation 

of the right of future generations in the 

energy and resources. 

Basic education is more than an aim in 

itself, it is the basis for teaching 

sustainable and human development, 

which led to change the modern concept of 

basic education and make it revolves 

around providing the individual with the 

skills and abilities essential to adapt with 

the environment and society and enhance 

their capabilities in order to be productive 

and able to work. 
 

1-1- Problem 
Current crises in Egypt in the field of 

energy, and the frequent interruptions in 

electrical current at all buildings and also 

public buildings specially educational, so 

there was a need to look for mechanisms 

and design practices as an alternative that 

ensures the rationalization of energy 

consumption in educational buildings, and 

aims these buildings to reach self-

sufficiency, and may also benefit the 

surrounding society with energy surplus. 

The educational building should serve as a 

tool for education in itself; raising the 

awareness of students towards the basic 

requirements of global issues such as 

pollution, water and energy consumption 

and the concepts of reuse and resource 

conservation. 
 

1-2- Aim and Methodology 
The research aims to state to what 

extent the sustainability design criteria 

have been achieved in criteria and 

standards of the Authority for Educational 

Buildings in the Architectural Design of 

Elementary Schools in Egypt. 

The analysis is based on the comparison of 

determinants of sustainable design in the 

Authority’s standards and criteria with 

those of the world’s most prevalent rating 

systems, stated here as: 

 “LEED 2009 for Schools new 

construction and major renovation”. 

 “BREEAM Education 2008” (The 

Building Research Establishment 

Environmental Assessment Method). 

Both system standards are specifically 

targeted at the analysis of educational 

buildings in sustainability terms. 
 

1-3- International rating systems  
1-3-1- LEED 2009 for Schools 

The “LEED 2009 for Schools new 

construction and major renovation Rating 

System” for schools new construction and 

major renovations is a set of performance 

standards for certifying the design and 

construction of school buildings of all 

sizes. The intent is to promote healthful, 

durable, affordable, and environmentally 

sound practices in building design and 

construction. 

Prerequisites and credits in the LEED 

Green Building Rating Systems address 7 

topics: (Sustainable Sites - Water 

Efficiency - Energy and Atmosphere - 

Materials and Resources - Indoor 

Environmental Quality - Innovation in 

Design - Regional Priority) 
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LEED 2009 for Schools New Construction 

and Major Renovations certifications are 

awarded according to the following scale: [ 

Certified 40–49 points , Silver 50–59 

points , Gold 60–79 points , Platinum 80 

points and above].
(1)

 
 

1-3-2- BREEAM Education 2008 

BREEAM (Building Research 

Establishment’s Environmental 

Assessment Method) is the world’s leading 

and most widely used environmental 

assessment method for buildings, with over 

115,000 buildings certified and nearly 

700,000 registered. It sets the standard for 

best practice in sustainable design and has 

become the de facto measure used to 

describe a building’s environmental 

performance. Credits are awarded in ten 

categories according to performance. 

These credits are then added together to 

produce a single overall score on a scale of 

Pass, Good, Very Good, Excellent and 

Outstanding. The operation of BREEAM is 

overseen by an independent Sustainability 

Board, representing a wide cross-section of 

construction industry stakeholders.
 (2)  

This BREEAM scheme covers ten 

categories of sustainability including: 

(Management - Health &Wellbeing – 

Energy – Transport – Water – Materials – 

Waste - Land Use and Ecology – Pollution 

– Innovation). BREEAM certifications are 

awarded according to the following scale:  

[Unclassified less than 30%, Pass ≥ 30%, 

Good ≥ 45%, V Good ≥ 55%, Excellent ≥ 

70%, Outstanding ≥ 70%]. 
 

1-3-3- Shared determinants of assessment 

in LEED and BREEAM 

As a result of analysis of the 

assessment criteria of the two rating 

systems mentioned above, the total 

determinants included in green rating 

criteria can be formed as appears in Figure 

(1): 
 

 

 
Determinants shared between the two rating systems and discussed in detail. 

 
Determinants detailed only in BREEAM rating system. 

 
Determinants detailed only in LEED rating system. 

Figure (1), “Shared determinants of assessment in LEED and BREEAM”. 

Source: processed by authors after references no. (3), (4). 
 

2- Authority for Educational 

Buildings for the Elementary 

Schools in Egypt 

This section demonstrates the 

analysis of design criteria of the Authority 

for Educational Buildings for the 

elementary schools. It discusses the 

general determinants influencing the 

eenvironmental performance of the 

building, drawn from the analysis of the 

most famous internationally approved 
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Materials and 
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Wellbeing) 
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Design 
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rating systems. It aims to identify to what 

extent national design standards in Egypt 

have achieved the determinants of 

sustainability and environmental design 

universally followed, through the potential 

environmental and climatic conditions in 

Egypt. 

2-1- Site efficiency  
The major points stated at the rating 

systems “LEED and BREEAM” about 

sustainable site and site efficiency 

compared with documents of Authority for 

Educational Buildings could be 

summarized as appears in Figure (2): 
 

 

 

 

Figure (2), “Site efficiency determinants of assessment in LEED and BREEAM”. Source: processed by authors after 

references no.  (3), (4) 

 

 

The major points stated at the Authority’s 

documents about sustainable site and site 

efficiency illustrated in figure (2)  could be 

summarized as follows:
 (5) P.68

 

a) Site Flexibility: In terms of the 

shape and proportions of the site, the 

absorptive capacity of the site, topography, 

and the nature of the soil, and the 

relationship of educational services. 

b) Security and safety: Site 

relationship with road network and the 

prevention of accidents and fires, and the 

limits of the spacing distances from roads 

intersections. 

c) Availability of facilities: Drinking 

water, electricity, sewage, natural gas, 

telecommunications, and garbage disposal. 

d) Availability of services: Medical, 

social, cultural, sports and entertainment. 

e) Pollution prevention: Noise from 

traffic, workshops and factories, air 

pollution from factories and garbage, 

visual pollution. 
 

2-2- Water efficiency  
The major points stated at the rating 

systems “LEED and BREEAM” about 

water efficiency could be summarized as 

appears in Figure (3): 

Site Selection Construction Activity Pollution Prevention Site Master Plan and Joint Use of 
Facilities 

Determinants that partially discussed in the Authority’s documents 

Mitigating Ecological Impact 

Environmental Site Assessment 

Ecological Value of Site and Protection of Ecological Features 
 

Development Density and Community Connectivity 

Consultation with Students and Staff 

Public Transportation Access 

Parking Capacity Maximize Open Space 

Bicycle Storage and Changing Rooms 

Enhancing Site Ecology Long Term Impact on Biodiversity Protect or Restore Habitat 

Determinants that not mentioned in the Authority’s documents 
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Figure (3), “Water efficiency determinants of assessment in LEED and BREEAM”. Source: processed by authors after 

references no.  (3), (4). 
 

 

None of the above points in figure (3) were 

recommended in the Authority’s 

documents, but major points stated about 

water efficiency could be summarized as 

follows:
 (6) P.13

 

a) Infrastructure and distance spacing 

of potable water resources to be far from 

pollution sources, and power lines. 

b) Connecting average water 

consumption rates for basic education 

schools with the number of classrooms and 

the number of students. 

c) Technical specifications such as 

pipes materials of galvanized iron or 

copper. 

d) Technical specifications for sewage 

networks, such as pipe diameters and its 

materials and slopes. 

e) Rain water drainage to the sewer lines. 
 

2-3- Energy efficiency  
The major points stated at the rating 

systems “LEED and BREEAM” about 

energy efficiency compared with documents 

of Authority for Educational Buildings 

could be summarized as appears in Figure 

(4):

 

 

 

 

Figure (4), “Energy efficiency determinants of assessment in LEED and BREEAM”. 

Source: processed by authors after references no.  (3), (4). 

 

 

Determinants that not mentioned in the Authority’s documents 

Water Use Reduction 
& Water Meter 

Water Efficient Landscaping 
& Irrigation Systems 

Innovative Wastewater Technologies & Water Recycling 
 

Major Leak Detection 

Smart Sanitary Supplies 

On-site Renewable Energy Green Power 

Determinants that partially discussed in the Authority’s documents 

External Lighting Measurement and Verification 
 

Optimize Energy Performance 

Low or Zero Carbon Technologies 
 

Fundamental Refrigerant Management 
 

Sub-metering of Substantial Energy Uses 

Building fabric performance and avoidance of air infiltration 
 

Reduction of CO2 Emissions 

Determinants that not mentioned in the Authority’s documents 
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The major points stated at the 

Authority’s documents about energy 

efficiency illustrated in figure (4) could be 

summarized as follows:
 (5) P.70-71

 

a) Urge to use of renewable energies 

in educational buildings, especially 

mentioned solar energy in the report of 

“Standards of planning and design 

appropriate environmental conditions for 

the schools of basic education." 

b) General advice for the use of 

renewable energies in the lighting and 

water heating processes, not in the form 

of mandatory requirements or technical 

standards. 
 

2-4- Materials and Resources 
The major points stated at the rating 

systems “LEED and BREEAM” about 

Materials and Resources compared with 

documents of Authority for Educational 

Buildings could be summarized as appears 

in Figure (5): 

 

 

 

 
Figure (5), “Materials and Resources determinants of assessment in LEED and BREEAM”. 

Source: processed by authors after references no.  (3), (4). 
 

 

The major points stated at the 

Authority’s documents about Materials and 

Resources illustrated in figure (5) could be 

summarized as follows:
 (5) P.117

 

a) Finishing material schedules for 

floors, ceilings and walls with specific 

materials.
 (6) P.113-119

 

b) Explaining the technical 

specifications for construction materials, 

and external and internal finishes and 

insulation materials. 

c) Clarification components and 

implementation steps and methods of 

installation of materials. 

2-5- Indoor Environmental 

Quality 
The major points stated at the rating 

systems “LEED and BREEAM” about 

Indoor Environmental Quality compared 

with documents of Authority for 

Educational Buildings could be 

summarized as follows: (Thermal 

Environmental Quality - Natural 

ventilation - Natural lighting – Acoustics), 

detailed in Figure (6): 

Maintain Existing Walls, Floors, Roof and Interior 
Nonstructural Elements 

 

Regional 
Materials 

Insulation 

Determinants that partially discussed in the Authority’s documents 

Storage and Collection of 
Recyclables 

 

Construction Waste 
Management 

Designing for Robustness 

Materials 
Reuse 

Rapidly Renewable 
Materials 

Responsible Sourcing of Materials Recycled Content 

Determinants that not mentioned in the Authority’s documents 
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Figure (6), “Indoor Environmental Quality determinants of assessment in LEED and BREEAM”. 

Source: processed by authors after references no.  (3), (4). 
 

 

The major points stated at the Authority’s 

documents about Materials and Resources 

illustrated in figure (5)  could be 

summarized as follows: 
 

2-5-1- Thermal Environmental Quality 

Thermal Environmental Quality 

depends on the following factors: (Interior 

air temperature, the temperature of the 

indoor surrounding surfaces, the humidity 

of the air, air movement and speed). These 

factors depend in turn on:  

a) Climatic characteristics of the city 

and the region - Outside air temperature - 

Intensity of solar radiation on the outer 

surfaces of the building - Wind speed - 

And rely less importance on the rates of 

relative humidity of the air. 

b) Heat acquired internally by 

occupancy of the space, which results of 

number and age of occupants of space, the 

timetable for occupancy, furniture, as well 

as electrical equipment and industrial 

lighting sources. 

On the basis of the possibility of 

proportional control in thermal conditions 

for internal vacuum through the design 

elements of the building, appearing in 

Figure (7)  

 

 

 

 
Figure (7), “Design elements controlling building thermal conditions”. 

Source: processed by authors after reference no.  (6) P.120. 

 

 

Building orientation Windows area Openings adjustment 

Choice of construction materials Providing thermal insulation 

Increased Ventilation 

Day lighting 

Glare Control 

Internal and external lighting levels 

Minimum Acoustical Performance 

Determinants that partially discussed in the Authority’s documents 

Thermal Comfort (Design& Verification) Thermal Comfort 
(Design& Verification) 

Indoor Air Quality 

Controllability of Systems 

High frequency lighting 

View Out 

Low-Emitting Materials 

Volatile Organic Compounds 

Determinants that not mentioned in the Authority’s documents 

Environmental Tobacco Smoke (ETS) Control Potential for Natural Ventilation 



 

Ahmed Ali Khalil, Sherif Ahmed Sheta and Ahmed ElTantawy ElMaidawy                                                    A: 25 

 

So these design standards dealt study and 

analysis of architectural design variables to 

reach the recommendations to raise the 

thermal performance of the school building 

efficiency, but still just recommendations, 

appearing in Figure (8):-  
 

 

 
Figure (8), “Architectural design variables studied by design elements”. 

Source: processed by authors after reference no.  (6) P.120. 

 

 

 

2-5-2- Natural ventilation 

The criteria focused on natural 

ventilation for the purpose of: 

a) Maintaining the air quality in the 

building above the minimum requirements 

of air renewal, which depends on the 

function of the vacuum and the number of 

occupants.  

b) Thermal comfort by increasing heat 

loss from the body to the occupants, 

especially in the warm months of the year. 

c) Considered as a means to cool the 

building naturally for a suitable thermal 

environment. 

Ventilation is processed in several ways, 

including (control openings area and 

orienting openings for air direction). 
 

2-5-3- Natural lighting (quantity and 

quality) 

Since natural lighting directly 

impacts the student mind stimulation to 

interact with the events and the ability to 

assimilation. 

a) To provide an appropriate level of 

lighting required in a vacuum at all points 

of the work. 

b) Good distribution of the variance in 

the field of vision. 

c) Avoid having reflective surfaces 

obstruct vision. 

d) Avoid shadows on the work surface 

to avoid distracting the attention of the 

student or strain his eyes. 

e) Choose the colors of the 

surrounding elements depending on the 

reflection coefficients for each color, and 

the degree of impact on the physiology of 

the students 
 

2-5-4- Acoustics 

Acoustics is considered as one of the key 

factors that enhance the functional 

performance of school building. 

a) Methods of classrooms compiling: 

since the noise entering the classrooms 

moves to it either from another classroom 

or from external sources in addition to the 

voices from inside the same classroom. 

b) Order of seats in the classroom: 

affects the free domain of the ear, through 

which it can receive sound wave. 

c) Selecting indoor finishing 

materials: affects mainly on acoustics 

efficiency because of the different sound 

absorption efficiency from one material to 

another. 
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d) Internal and external walls 

insulation: must exceed the difference 

between the level of noise intensity and the 

allowable limit of noise in the classroom. 

2-6- Transportation 
The major points stated at the rating 

system “BREAM” about transportation 

could be summarized as follows: 
 

 

 
Figure (9), “Transportation determinants of assessment in BREEAM”. 

Source: processed by authors after reference no.  (3). 
 

 

In the Authority’s documents the major 

points stated about transportation could be 

summarized as follows: 

a) Accessibility to the school building 

and its relationship with the surrounding 

streets. 

b) Standards of parking, its area, and 

its relationship with the number of 

residents in the district and the number of 

parking places. 
 

2-7- Waste Disposal 
The points stated at the rating system 

“BREAM” only about waste disposal 

could be summarized in Figure (10): 

 
 

 

 
Figure (10), “Waste Disposal determinants of assessment in BREEAM”. 

Source: processed by authors after reference no.  (3). 
 

 

In the Authority’s documents the major 

points stated about waste disposal could be 

summarized as follows: 

a) Reviewing its bad effects on 

student health and the community. 

b) General advices for methods to 

collect waste and divide it to types 

(reusable waste, non-reusable waste, 

organic waste). 

c) General guidance on how to divide 

the school to sectors and to distribute waste 

baskets and disposal of garbage 

periodically and recycling of recyclable 

waste. 
 

Conclusion and 

Recommendations 
Reviewing the previous points, it 

could be concluded that the design criteria 

for the Authority for Educational Buildings 

for schools of basic education are general 

non-mandatory guidelines for design 

enhancement, while the mandatory 

requirements are strict to requirements of 

the site dimensions, area of buildings and 

courtyards compared to the number of 

students and room tag schedule according 

to school size. These instructions and 

advices in their non-mandatory phase do 

not necessarily achieve the concept of 

sustainable design, which is to meets the 

needs of subsequent generations while 

achieving needs of the current generation 

of students. 

Figure (11) summarizes the result of which 

determinants of international sustainable 

rating systems are discussed through the 

Authority’s documents, and which are not. 

Pedestrian and Cyclist Safety and Facilities Provision of Public Transport Travel Plan 

Maximum Car Parking Capacity Deliveries and Maneuvering Proximity to amenities 

Construction Site Waste Management Recycled Aggregates 

Composting Recyclable Waste Storage Compactor / Baler 
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Determinants discussed in some detail by Authority’s documents. 

 
Determinants mentioned as general advices by Authority’s documents. 

 
Determinants not mentioned in the Authority’s documents. 

 

Figure (11), “Common determinants between Authority of Educational Buildings and international rating 

systems LEED and BREEAM”.Source: processed by authors. 
 

To bridge the gaps concluded and 

illustrated above in figure (11), the 

following recommendations are offered: 

As the available resources and capabilities 

cannot cover the high costs of integrating 

renewable energy systems or smart 

plumbing fixtures which rationalize water 

consumption and using smart materials to 

reduce energy loss, it is recommended that 

the Authority for Educational Buildings 

should commit the private education 

section with sustainability requirements. 

For example private school projects in 

Egypt are primarily investment projects 

that aim to gain profits as well as being 

educational service. 

It is more worthy of investors in this field 

to trend to environmental sustainable 

design and bear the burden of technology 

cost from the project profit and not to 

overload the public utilities and networks. 

This can be achieved by adopting all or 

some of the international criteria and 

standards discussed above as the LEED 

and BREEAM, in the Authority’s 

documentations. 

In order to convince investors to adopt 

sustainable design elements, the 

government should encourage sustainable 

schools by rewards such as tax cuts, reduce 

public utilities bills, and giving high rate in 

the Ministry of Education which may be 

developed to be a complete rating system 

of schools buildings in Egypt or a new 

edition of (The Green Pyramid Rating 

System) that deal with educational building 

in particular. 
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 العشبيتالوشاجع 
 الخصويويت "الوعبييش ٔانتؼهٛى، انتزثٛخ ٔسارح .[8]

 القبهشة بإقلين الأسبس  الخعلين لوذاسس

 انتؼهًٛٛخ، الأثُٛخ تخطٛظ يشزٔع ،الكبشي"

5995. 

 الخخطيطيت "الوعبييش ٔانتؼهٛى، انتزثٛخ سارحٔ .[01]

 لوذاسس البيئيت للظشوف الوىائوت والخصويويت

 يشزٔع ،)الخقشيش(" الأسبس  الخعلين هشحلت

 .5991 انتؼهًٛٛخ، الأثُٛخ تخطٛظ

 للأبنيت الوعوبسي الخصوين" خطبة، ػهٙ طؼٛذ  .[00]

 ٔانتٕسٚغ، نهُشز انؼهًٛخ انكتت دار "،الخعليويت

 .1002 انقبْزح،

 "،للخعلين الونظن الخخشيب" شٕيز، أثٕ تٕفٛق  .[01]

 .5993 ، غشح الأٔنٗ، انطجؼخ

 "الخعلين انتٕٚجز٘، ػثًبٌ ثٍ انؼشٚش ػجذ  .[02]

 الإطلايٛخ انًُظًخ ،والوسخقبل" الىاقع العشب 9

 .1002 ٔانثقبفخ، ٔانؼهٕو زثٛخنهت

 ححقيق إسخشاحيجيبث" اطًبػٛم، ٕٚطف طًز  .[03]

 "،للوذاسس العوشان  الخصوين ي  الاسخذاهت

 الإطلايٛخ انجبيؼخ انُٓذطخ كهٛخ يبجظتٛز رطبنخ

 .1055 ثغشح،

 لخقيين هخكبهلت هنهجيت "نحى حهًٙ، شزٚف  .[04]

 إداسة ببسخخذام الخعليويت الأبنيت أداء وحطىيش

 جبيؼخ انُٓذطخ كهٛخ دكتٕراِ رطبنخ ،الىقج"

 .1050 انقبْزح،

 الوعوبسي الخصوين "أسس طبيٙ، يحًذ يبجذ  .[05]

 رطبنخ ،ركيت" عوبسة نحى هذخل الزك ،

  .1009 طُطب، جبيؼخ انُٓذطخ كهٛخ يبجظتٛز

 كوذخل الأخضش الخقيين "نظن يحزٔص، ْجخ  .[06]

 رطبنخ ،بوصش" للوببن  البيئ  الأداء لخحسين

 .1050 انقبْزح، جبيؼخ نُٓذطخا كهٛخ يبجظتٛز

حكبهل الغبيت أ.د. ٚحٛٗ ػجذ انزؤٔف ججز، "  .[07]

"، ثحث يُشٕر ثًٕقغ والىسيلت ي  الخعلين

 . 1009جبيؼخ انُجبح انٕطُٛخ، َبثهض، 
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