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7.1. SUMMARY 
This thesis started by exploring the application of nature in current architectural design, 

resulting in a set of design approaches, levels and principles as presented in chapter two. Then 

a general definitions to the chosen digital approach “evolutionary architecture” is presented 

with a general knowledge of the evolutionary strategies, uses and algorithmic systems 

applying it ,following this in chapter 4 a deep presentation to the generative genetic and bio-

digital evolutionary approach is presented with its generative design process, strategies and at 

the end the biological evolutionary design principles are highlighted to be used with the case 

studies, Computational design and morphogenesis are then discussed in chapter five, through 

Introducing correlates morphogenesis with evolutionary architecture, a theoretical and 

methodological framework is presented for this approach, outlining its main characteristics.  

The same biological principles discussed in chapter four are stated again within the context of 

computational design, and serve as analysis criteria for case studies to evaluate the outcome of 

the presented design approach. Case studies in chapter five and application in chapter 6 

demonstrated the huge potential of integrating biological evolutionary genetic principles with 

current computation, analysis, algorithmic and simulation software. As part 1 of chapter 6 

present the imitating evolutionary design software‟s used to apply generative genetic and bio-

digital evolutionary concepts through highlighting several used programs, plugins and soft 

wares in this branch, part 2 of chapter 6 presents Galapagos (Rhino script plugin) as a 

generative genetic tool for evolutionary genetic design, which is a possible implications of 

such a future design approach in morphogenetic computational and regenerative architectural 

design, it acts as a form finding and generating tool or it can be said “ As a Digital 

Evolutionary Design Tool”. 

7.2. CONCLUSION 
This thesis is an investigation into evolutionary genetic and bio-digital design approach and 

presents the development of a design method based on biological principles that are applied 

and correlated with morphogenetic and evolutionary computational design. 

Architecture and biology at first glance do not appear to be so different both are materially 

and organizationally based, both are concerned with morphology and structuring. Both are 

wound together by multiple simultaneous systems and drives, and probably most important 

for us, both are constructed out of parts operating as collectives. Recent bio-theories on 

complex adaptive systems and especially the phenomena of emergence have begun to open up 

territory that architecture can no longer ignore if it is to have any relevance, and indeed 

resilience, in the future. 

A truly generative bio-digital and genetic approach to architectural design requires the 

development of novel design methods that integrate both the modeling of behavior and the 

constraints of materialization processes, in addition to environmental factors and influences. 

This requires an understanding in natural and computational sense of form, material and 

structure not as separate elements, but rather as complex interrelations that are embedded in 

and explored through integral computational design processes. This genetic and bio-digital 

approach aims for a more integral design approach to correlate object, environment and 

subject into a synergetic dynamic relationship. 

Nature„s design process utilizes a number of feedback systems to direct the growth and 

formation of an organism based on the internal and external forces acting on and within it. All 

systems are continually updated and act in concert with each other to provide optimum 

functionality at all levels of development. If this is applied to architecture, then it becomes 

possible to develop buildings that are strongly related to and affected by their surrounding 

environment, and are much more advanced in terms of environmental and sustainable 

performance. 
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7.3. BENEFITS  

Through this research, it can be presented that this study helps in: 

- Resolving challenges that have often already been resolved in biologic and nature 

using computational genetic algorithms through incorporating concepts and 

techniques, such as growth or adaptation that have parallels in nature. 

- Showing the possibility of linking and applying biological, natural, algorithmic and 

genetic principles in evolutionary morphogenetic computational design, developing a 

generative natural architecture and applying new evolutionary computational design 

tools in architectural design. 

- Adopting the mission of investigating the evolutionary methodologies in architecture 

design process lighting the shade of fundamental form generating processes in 

architecture 

- Proposing a genetic representation in a form of DNA-like code-script. Then, it can be 

subject to development and evolutionary processes in response to the user and the 

environment through Galapagos and other software‟s and plugins.  

- Achieving in the built environment the symbiotic behavior and metabolic balance 

found in the natural environment. Consequently, it operates like an organism in a 

direct analogy of morphogenetic and evolutionary computational design with the 

underlying process of nature as shown by John Frazer 1995. 

 

Evolutionary architecture is the best to solve the research problem as it was believed 

that: 

 Reason1: Evolution is a good, general-purpose problem solver. 

 Reason2: Evolutionary algorithms (EAs) have been used successfully in every type of 

evolutionary design solving and generating lots of successful design forms.  

 Reason3: Evolution and the human design process share many similar characteristics. 

 Reason4: The most successful designs known to mankind were created by natural 

evolution, the inspiration for evolutionary algorithms and bio digital genetic design.  

 

Through this application we can say the main benefits of the researcher case study solving the 

research problems are: 

 

1- A Smart and energy saving forms were formed after a morphogenetic computational 

optimization, which depends on the form location and the given environmental details.  

Form details and genetic material distribution affects the model design to get the 

optimal friendly design for an optimization simulation. 

2- A Genetic material properties where simulated on a computational model to be used in 

getting a better shaded, energy saving and ventilated forms.  

3- Reaching the best design solution with many options without losing designers effort 

and time within the use of a new morphogenetic computational digital designing tool. 

4- To explore the potential of algorithms, bio digital and genetic-digital characters and 

being used in evolutionary design through Rhino script and Galapagos. 

5- To identify how morphogenetic computational evolutionary architecture through 

genetics and algorithms can affect the future of architecture and develop a toolkit for 

the production of site-specific per formative buildings, envelopes, skins, and helping 

designers in getting the best choices through their designing process outputs.(as an 

evolutionary design tool).  
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7.4. CRITICISM  
Two critical concerns are related to the research presented in this thesis.  

- The first is complexity and variety of problems facing the designers now days which 

made scripting and optimization hardly applied, requiring dozens of plugins and steps 

to solve a certain issue, this make the process somehow complex and need to be 

modified or being more simple to be solved.  

- The second criticism, which is frequently voiced, is that the approach introduced here 

relies heavily on very specific knowledge, skills and tools. The question is whether 

architectural education and practice needs serious rethinking and repositioning. With 

this also comes the necessity of re-skilling and re-tooling. When seen in this context it 

may become more evident why first-principle knowledge in physics, computation and 

engineering is indispensible as a first step. 

7.5. ARCHITECT’S ROLE 
The changes in the design process and the role of designer are one of the most important 

implications of the utilization of generative genetic evolutionary design. Since GAs are used 

during the conceptual design phase. Evolutionary simulations replace the traditional design 

processes and the designer in a sense is neutralized and marginalized. Lots of people said that 

designers will be neglected as technology reaches its top, the truth is that in this process 

architect‟s role can‟t be neglected because:  

1- architects are responsible for choosing the nature principle and the applied concept, 

also the generative system where the process will go through 

2- He is the only input for the evolutionary system whom translate the needed 

dimensions and criteria on a computational tool 

3-  The main role of the designer is to be the judge of aesthetic fitness.  

4-  He plays and important role in collecting the complex data and information from all 

the technicians in a computational algorithmic tool to optimize, solve and find a 

generative solution or form. 

5- The result generated model needs lots of work to be finalized where the architect 

continue to work with this final model more over. 

7.6. FUTURE RESEARCH AND RECOMMENDATIONS 
 The presented projects in this thesis are all still within the context of research and 

exploration. It would be important for future research projects to fully implement such 

design approach within the context of actual building projects, with all its associate 

complex special and functional requirements. 

  Another important line of research is the application of such a design approach on an 

urban scale. This was outlined by Professor Michael Weinstock, who explains that we 

should recognize architectural constructions not as singular and fixed bodies, but as 

complex energy and material systems that have a finite lifespan exist as part of the 

environment of other active systems. He continues to elaborate:  A metabolic model 

abstracted from bio-digital natural systems can be developed to enhance the 

performance of individual buildings so that their metabolic systems are responsive to 

their internal and external environment. 

 Groups or clusters of environmentally intelligent buildings can be interlinked with 

systems for material and energy flows, organized to generate oxygen, sequester 

carbon, fix nitrogen, collect and purify water, acquire solar, ground source and wind 

energy, and respond intelligently to the dynamical changes in local weather systems. 

As energy plays a critical role in all biological scales, from the cell to the ecosystem, 

so energy flows and metabolic systems for buildings and cities with central adaptation 

of contemporary urban culture to climate change.   
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APPENDIX 1: RHINOCEROS – (RHINO SCRIPT) 
Since its first release in 1998, Rhinoceros, or Rhino, has become one of the standard 3D 

modeling tools for designers and architects. Rhino provides the tools to accurately model and 

document your designs ready for rendering, animation, drafting, engineering, analysis, and 

manufacturing or construction. Rhino can create, edit, analyze, document, render, animate, 

and translate NURBS curves, surfaces, and solids with no limits on complexity, degree, or 

size. Rhino also supports polygon meshes and point clouds. 

Also, any geometry created in Rhino can be exported to laser cutters, milling machines or 3D 

printers, and this is really what makes Rhino different from general 3D modeling tools based 

in polygons, where you can create great images, but without manufacturing precision. 

Rhino‟s open architecture allows using also Rhino as a development platform: a C++ SDK 

and a series of scripting methods (Rhino Script) allow programmers of any level of expertise 

customize and automate Rhino and extend its capabilities. Today, there are dozens of 

commercial plug-ins for Rhino for nesting, terrain creation, parametric architecture, genetic 

architecture, evolutionary design generation, rendering, animation, CAM, subdivision, etc. 

some of these plugins will be introduced in the following lines.  

GRASSHOPPER 
Grasshopper is generative modeling plug-inn for Rhinoceros. It uses a graphical algorithm 

editor and is integrated with Rhino‟s 3-D modeling tools. It doesn't require knowledge of 

programming or scripting, but still allows designers to build form generators from the simple 

to complicated complex forms. Rhino-Grasshopper is a very powerful parametric modeling 

tool as it is designed with a basic history feature build-in. The non-intrusive command is 

layered around the workflow that allows for the designer to automatically update of certain 

modeling steps. The behavior of the different history stages cannot be adjusted. For example, 

there is only one chance to set the properties of a history based Loft. Once the surface exists, 

the only way to change the Loft settings is to recreate the surface. This will break all 

downstream history records and is potentially an extremely expensive limitation. It is also 

impossible to add or replace curves from a history loft. The grasshopper tackles some of these 

issues, but at a great expense. It is no longer possible to record it transparently; the history tree 

has to be specifically constructed by the user. One of its advantages is that Grasshopper 

requires no knowledge of programming or scripting, but still allows designers to build form 

generators from the simple to the awe-inspiring.  

 GALAPAGOS (SINGLE OPTIMIZATION PLUGIN) 
Galapagos in Grasshopper is becoming more feasible to apply complex problems associated 

with the built environment which copies biological and genetic concepts. To achieve this we 

must look at how the architectural problem can be code as a „genetic algorithm‟ Once we 

have accomplished an evolutional result the computer can be used not as a design aid in the 

usual manor but to its full capacity as an evolutionary solver and generative force.  

 

Galapagos icon, interface modifier and generation screen  
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CONTINUE REST OF GALAPAGOS INTERFACE, EXPLAINING EACH SPACE IN 
THE GALAPAGOS INTERFACE: 
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GECO (PLATE FORM BETWEEN GRASSHOPPER AND ECOTECT) 
Making use of Grasshopper, it was developed a new interface named GECO, which offers a 

direct link between Rhino/Grasshopper models and Ecotect. The Plug-in allows you to export 

complex geometries very quickly, evaluate your design in Ecotect and access the 

performances data, to import the results as feedback to Grasshopper. This could be done as 

single process or loop to improve performance and the design of a building in the context of 

its environment. The single results of the process could be saved inside Rhino in the vertices 

of the analysis mesh to store data for later use inside different design approaches.   

  
The design of GECO plugin in rhino and there connection bullets between grasshopper and 

ecotect 
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Appendix 2: Cairo Best Generation Genotypes: 

 

3rd Generation – (Cairo) o b e i k a n d l . c o m
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34 Generation – (Cairo) 
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41 Generation – (Cairo) 
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46 Generation – (Cairo) 
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Aswan Best Generation Genotypes: 

 

4 Generation – (Aswan) 
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8 Generation – (Aswan) 

 
 

o b e i k a n d l . c o m



APPENDIX 

 

115 

11 Generation – (Aswan) 
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33 Generation – (Aswan) 
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Alexandria Best Generation Genotypes: 

 

39 Generation – (Alexandria) 
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44 Generation – (Alexandria) 
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46 Generation – (Alexandria) 
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47 Generation – (Alexandria) 
 

 

 

 
 

 

 

 

o b e i k a n d l . c o m



 

 

o b e i k a n d l . c o m



 الملخص 

106 

ٝٝكوب ُٜزٙ اُخِليخ ، رؼطِغ ٛزٙ اُشعبُخ ثٜٔٔخ اُجؾش كي أُ٘بٛظ اُزطٞسيخ كي ٓغبٍ ػِٔيخ اُزظٔيْ أُؼٔبسي ٓٔب يِوي 

ثؼٞءٙ ػِي ػِٔيبد رُٞيذ الأشٌبٍ الأعبعيخ كي ٓغبٍ اُؼٔبسح. الا إ ٓغبٍ اُؼٔبسح يؼزجش أؽذ طٞس اُؾيبح اُظ٘بػيخ 

. صْ، ئٌٖ إ DNAروذئيخ عي٘يخ كي طٞسح شلشح ًزبثيخ رٔبصَ اُؾٔغ اُ٘ٞٝي  )اُجيُٞٞعيخ ٝاُغي٘يخ( ، ٓغ اهزشاػ طٞسح

رظجؼ ٓٞػٞػب ُِزطٞيش ٝاُؼِٔيبد اُزطٞسيخ ًبعزغبثخ ُِٔغزخذّ ُِٝجيئخ. ًٝبٕ اُٜذف ٖٓ ٝساء اُؼٔبسح اُزطٞسيخ ٛٞ 

اُطجيؼيخ. ٝثبُزبُي ، كٜٞ يؼَٔ ٓضَ رؾوين أُؾيؾ اُجيئي أُؤعظ ٝاُغِٞى اُزٌبِٓي ٝاُزٞاصٕ اُج٘يٞي أُزٞاعذ كي اُجيئخ 

يخ كي اٌُبئٖ اُؾي كي طٞسح ٓز٘بظشح ٓجبششح ثيٖ اُزظٔيْ اُؾبعٞثي اُزطٞسي اُزششيؾي اُغي٘ي ٝ اُؼِٔيبد الأعبع

 ٖٝٓ صْ ، ئٌ٘٘ب اُوٍٞ ثإٔ الأٛذاف اُشئيغيخ ُٜزٙ اُشعبُخ ٛي:  (.1991اُطجيؼيخ . )كشاصس، 

، اُظٞس اُشهٔيخ اُغي٘يخ ٝاُشهٔيخ اُجيُٞٞعيخ أُغزؼِٔخ كي ػِٔيخ اُزظٔيْ اعزٌشبف الآٌبٗيبد اُِٞؿبسيزٔبد  -1

 اُزطٞسي.

اعزٌشبف آٌبٗيخ ر٘ليز أُجبديء اُِٞؿبسيزٔيخ ٝاُغي٘يخ ٝاُطجيؼيخ ٝاُجيُٞٞعيخ أُ٘زوبح ٝأُزؼِوخ ثبُٔٞػٞع ٓغ  -2

 اُزظٔئبد أُؾٞعجخ اُزطٞسيخ اُغي٘يخ اُزششيؾيخ.

يئيخ اُزي رٔضَ ٓضَ رِي الاؽزٔبُيخ، ٝأيؼب ، ًبٕ اُٜذف ٖٓ ٝساء ٛزٙ اُذساعخ ٛٞ رؼشيق رؾِيَ دساعخ اُؾبُخ اُزو -3

ًيليخ اُؼٔبسح اُزطٞسيخ أُؾٞعجخ اُغي٘يخ اُزششيؾيخ ٖٓ خلاٍ اُغي٘بد ٝاُٞؿبسيزٔبد . ٖٝٓ أٌُٖٔ إٔ رؤصش ػِي 

ؿِلخ ٝٓجبٗي عبثوخ اُزغٜيض ٝ ٓطبثوخ ٓغزوجَ اُؼٔبسح ٝرطٞيش ؽويجخ أدٝاد ٖٓ خلاٍ اٗزبط ؽجوبد ؽلاء ٜٗبئيخ ٝ أ

و( ُٔٞاطلبد أُٞهغ، ٝٓغبػذح أُظٔٔيٖ ػِي اُؾظٍٞ ػِي أكؼَ الاخزيبساد ٖٓ خلاٍ ٓخشعبد ػِٔيخ اُزظٔيْ 

                المنهجيت البحثيت:              

 ٖٓ خلاٍ اُجؾٞس اُزؾِيِيخ ٝالاعزٌشبكيخ ، رؾبٍٝ ٛزٙ اُذساعخ إٔ : 

ٌٓبٗيبد أُؼٔبسيخ ٖٓ خلاٍ اعزؼٔبٍ ٗشٞء أُلبٛيْ اُغي٘يخ ٝاُشهٔيخ اُجيُٞٞعيخ ثبعزؼٔبٍ ٓ٘بٛظ اُزظٔيْ رؾوين أكؼَ الا

 اُؾبعٞثيخ ، ٝالاعزلبدح ٖٓ ٓ٘بٛغ٘ب ، ٝٓٞاٛج٘ب ، ٝأكٌبسٗب ٖٓ أعَ روذيْ أُضيذ ٖٓ الأشٌبٍ أُج٘يخ اُزُٞيذيخ .

اُزغشيت ثبعزؼٔبٍ اُغي٘بد ٝاُجشٓغيبد اُؾشًيخ اُِٞؿبسيزٔيخ ، ٝاُؼِٔيبد اُزطٞسيخ ، ٝالأٗظٔخ أُزشؼجخ ، ٝاُِٞؿبسيزٔبد 

، ٝاُويبعبد ، ٝاٌُزبثخ ، اُخ.. ٝهذ ٓ٘ؾز٘ب ٛزٙ اُزو٘يبد اُشهٔيخ الاخيشح آٌبٗيبد اٗزبعيخ عذيذح ٝٛي ثذٝسٛب رؤدي اُي طيؾ 

اُزٜغيٖ(. ٝػلاٝح ػِي رُي ، ًبٗذ اُجشٓغيبد أُغزؼِٔخ  –اُطلشح  –أُجبديء اُغي٘يخ )اُزجبيٖ ٓؼٔبسيخ ؿيشهيبعيخ رٔبصَ 

  Rhino ٝ ،Rhino Script ٝ ،Grasshopper ٝ ،Rhinoكي ٛزٙ اُزغبسة ٛي  

ٝاُزٌُ٘ٞٞعيب اُشهٔيخ. ٝٛي رجذأ  –اسعبء اُظِخ ثيٖ اُؼِْ ٝاُغي٘بد اُزششيؾيخ اُزطٞسيخ )اُؼٔبسح اُغي٘يخ & ٝاُجيُٞٞعيخ( 

اُغي٘يخ أُغزؼِٔخ كي اُزظٔيْ اُشهٔي اُزطٞسي كي ٓغبٍ اُؼٔبسح ، ٓٔب ثبعزٌشبف ٓذي رأصيش اُخظبئض اُِٞؿبسيزٔيخ ٝ

ي٘زظ ػ٘ٚ ٓغٔٞػخ ٖٓ أُجبديء أُ٘زوبح اُزي ئٌٖ رطجيوٜب كي ٓغبٍ اُزظٔيْ اُؾبعٞثي. صْ يزْ رغشيذ ٛزٙ أُجبديء ٖٓ 

ٓؾذدح ٖٓ أعَ  ثشآظ سهٔيخ أعَ اعزؼٔبُٜب ًأدٝاد ٝ ٓلبٛيْ رظٔيْ ٓؾذدح . ٝاُويبّ ثبخشاط اٌُزبثبد ٝرطجيوٜب ػِي

آٌبٗيخ  اُزٞطَ ُؾٍِٞ رظٔيْ ٖٓ أعَ دساعخ ؽبُخ ثؼيٜ٘ب ٓٔب يغبػذ أُظٔٔيٖ أُؼٔبسييٖ كي ػِٔيخ اُزظٔيْ. ٝؽغْ 

اُزؾذيبد اُزي ؿبُجب ٓب يزْ ؽغٜٔب ثبُلؼَ كي اُغيبم اُجيُٞٞعي ٝاُطجيؼي ثبعزؼٔبٍ اُِٞؿبسيزٔبد اُغي٘يخ اُؾبعٞثيخ ٖٓ 

 بد ، ٓضبٍ اُ٘ٔٞ أٝ اُزٌيق اُزي هذ طبسد ٓزٞاصيخ كي اُطجيؼخ.  خلاٍ دٓظ أُلبٛيْ ٝاُزو٘ي

 ز.الكلمبث الرئيسيت:                                                                            

اُزظٔيْ  –اُزظٔيْ اُؾبعٞثي  –اُؼٔبسح اُشهٔيخ اُجيُٞٞعيخ  –اُؼٔبسح اُغي٘يخ  –اُِٞؿبسيزٔبد  –اُؼٔبسح اُزطٞسيخ 

 ي اُزظٔيْ اُؾبعٞثي اُزطٞسي ٝاُزششيؾي اُغي٘ –اُزششيؾي اُغي٘ي 
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ٝػ٘ذٓب ٗغبػذ أُظٔٔيٖ أُؼٔبسييٖ كي ر٘ظيْ ػِٔيخ اُزظٔيْ أُؼٔبسي ، ٗؼٖٔ إٔ ٗظَ إُي الأٛذاف ٖٓ أعَ ٝػغ 

خ ٝيظِٕٞ إُي أًجش ػذد ٖٓ الأُٝٞيبد اُجيُٞٞعيخ ٝاُغي٘يخ اُشاعخخ. ٝٝثبُزبُي ، يخزبسٕٝ أػِي رظٔيْ رٝ أُٝٞيخ ػبُي

اُؾٍِٞ اُزظٔئيخ ٓجذئيب. صْ، رزشاًْ اُزلبطيَ اُزطٞسيخ ٓغ ٓذخلاد اُزٌُ٘ٞٞعيب اُشهٔيخ كي ٌٓبٜٗب كئب يزؼِن ثبلأكٌبس 

ٝاُوؼبيب اُؼخٔخ . ٝيغت إٔ يغبػذٗب رُي كي اخزيبس ٝروِيَ ػذد اُؾٍِٞ اُزظٔئيخ أٌُٔ٘خ ٝروِيَ كشص اخزيبس الاخزيبس 

رشعيؾب ٖٓ أعَ اُٞطٍٞ إُي أكؼَ ٗزبئظ اُزظٔيْ ثشإٔ هشاس ٓزؼِن ثبلأٓش ث٘بءا ػِي ٓؼبييش ٓؼطبح ثؼيٜ٘ب ، ػ٘ذ  الأػِي

ٝػغ أُٝٞيبد ٝرلبطيَ ٝخظبئض ثؼيٜ٘ب. ٝعٞف يغبػذ رُي أُظٔٔيٖ أُؼٔبسييٖ كي اُٞطٍٞ اُي ػذد أكؼَ ٝأهَ 

 خلاٍ ػذد ٖٓ الاخزيبساد ثؼيٜ٘ب. غخ ٖٓ ٖٓ ؽٍِٞ اُزظٔيْ ٌُي رزٞاكش اُوذسح ػِي اُٞطٍٞ لأكؼَ ٗزي

   د( الأسئلت البحثيت الرئيسيت:

أُؼٔبسي اُزطٞسي كي  كي ٛزا اُغيبم ، ٛ٘بى ػذد ٖٓ الأعئِخ اُزي يزغ٘ي ٓخبؽجزٜب كي ٛزا اُجؾش ثشإٔ أٛٔيخ اُزظٔئي

 ػِٔيبد اُزظٔيْ اُشهٔيخ أُؼبطشح: 

ٓب ٛي أُظطِؾبد اُطجيؼيخ  ُٔبرا ٗغزخذّ اُزظٔيْ اُزطٞسي؟ هٔيخ ؟كٔب ٛي ٓذي هذساد ٛزٙ أُٜ٘غيخ اُزظٔئيخ اُش 

ًيق ئٌٖ دٓظ اُجيئبد أُغزذآخ ٓغ اُزؾذيش اُزٌُ٘ٞٞعي اُشهٔي ، ٝالارغبٛبد  اُٜبٓخ أُزؼِوخ ثٔغبٍ اُزظٔيْ اُزطٞسي؟

ّ / ٝاُزظٔئبد؟ ٝثبُزؾذيذ ، يغت اُغذيذح طٞة اُغي٘بد ، ٝأُٞاد اُجيُٞٞعيخ ، ٝاُِٞؿبسيزٔبد ٝ رؾوين اُزؼبٕٝ ثيٖ اُؼِٞ

ًيق ئٌٖ رطجين أُجبديء  ايؼبػ ًيق رؼَٔ ٝٛي "ٓ٘زغخ سهٔيب" كي ثشٓغيبد اٗزبط اُ٘ٔبرط ٝاُِٞؿبسيزٔبد اُغي٘يخ؟

اُزطٞسيخ ٖٓ خلاٍ اُغي٘يبد ، ٝأُلبٛيْ اُجيُٞٞعيخ اُشهٔيخ ٝاُِٞؿبسيزٔبد ، ػِي ٓغبٍ اُؼٔبسح أُؾٞعجخ اُزششيؾيخ 

 ًيق ئٌٖ ُِزظٔيْ اُزطٞسي الاعزلبدح ٖٓ ثشٓغيبد اُزظٔيْ اُشهٔيخ اُغذيذح ، ٝاُزٌُ٘ٞٞعيب ٝٓشبسًخ اُجيئخ؟ اُغي٘يخ؟ 

ًيق ئٌٖ ُؼِٔيخ اُؾٞعجخ اُزششيؾيخ اُغي٘يخ اُ٘بشئخ كي اُجشآظ ٝ اُِٞؿبسيزٔبد اُغي٘يخ ػِي اػزجبسٛب أداح رظٔيْ 

  ْ.ُِٔغبػذح كي اُٞطٍٞ لأكؼَ اُؾٍِٞ كي ٓشبًَ اُزظٔي

 ٝثبُزبُي، ُٔبرا ٗخزبس أُٜ٘غيخ أُؼٔبسيخ اُزطٞسيخ راد أُـضي ٖٓ أعَ ٓشبًَ اُزظٔيْ ٝأدٝاد اُزظٔيْ اُزُٞيذيخ؟

 رُي لأٗ٘ب ٗؼزوذ إٔ : 

 اُغجت الأٍٝ: يؼزجش اُ٘شٞء ؽَ عيذ ٝٓزؼذد الاؿشاع ُٔؼبُغخ أُشٌلاد.  

كي ًَ ٗٞع ٖٓ أٗٞاع ؽٍِٞ اُزظٔيْ اُزطٞسي ٝي٘زظ ػ٘ٚ  اُغجت اُضبٗي: يغشي اعزؼٔبٍ اُِٞؿبسيزٔبد اُزطٞسيخ ث٘غبػ

 اٌُضيش ٖٓ أشٌبٍ اُزظٔيْ اُ٘بعؾخ.

 اُغجت اُضبُش: يشزشى اُ٘شٞء ٝػِٔيخ اُزظٔيْ اُطجيؼي كي اُؼذيذ ٖٓ اُغٔبد أُزشبثٜخ. 

ٖ ٝؽي اُِٞؿبسيزٔبد اُغجت اُشاثغ: ًبٗذ أكؼَ اُزظبٓيْ اُ٘بعؾخ اُزي ػشكزٜب اُجششيخ ُٝيذح اُ٘شٞء اُطجيؼي، ًٝبٗذ ٓ

 اُزطٞسيخ ٝاُزظٔيْ اُغي٘ي اُجيُٞٞعي اُشهٔي.   

  

   هـ( الأهذاف والمآرة البحثيت:

إٕ اُٜذف اُشئيغي ٖٓ ٝساء ٛزٙ اُشعبُخ ٛٞ اُجؾش كي إٌٓبٗيخ رٞطيَ ٝرطجين أُجبديء اُجيُٞٞعيخ ٝاُطجيؼيخ 

ٖٓ  اُغي٘يخ اُزطٞسيخ . ٝٛي ٓؾبُٝخ لاعزٌشبف آٌبٗيبد ًَٝاُِٞؿبسيزٔيخ ٝاُغي٘يخ ػِي اُزظٔئبد أُؾٞعجخ اُزششيؾيخ 

اُؼِّٞ اُ٘بشئخ ػِي رطٞيش اُؼٔبسح اُطجيؼيخ اُزُٞيذيخ ٝرطجين أدٝاد رظٔيْ ؽبعٞثيخ رطٞسيخ عذيذح كي ٓغبٍ اُزظٔئي 

 أُؼٔبسي.
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 خ: ٗؾٞ رظٔئبد ٓشكُٞٞعيٚ ٝ ٝرؾَٔ ٛزٙ اُشعبُخ ػ٘ٞإ " اُزظٔئبد اُشهٔيخ اُجيُٞٞعيخ ٝاُغي٘يخ كي اُؼٔبسح اُزطٞسي

رطٞسيخ ؽبعٞثيخ" ، ٝرز٘بٍٝ اُشعبُخ دساعخ اُؼٔبسح اُزطٞسيخ ٖٓ أُ٘ظٞس اُؾبعٞثي ٝاُشهٔي اُجيُٞٞعي كي عيبم ٓجبديء 

اُزظٔيْ اُغي٘ي ٝاُجيُٞٞعي. إلا إٔ اُشعبُخ رٞعٚ اٛزٔبٓب خبطب ُِزظٔيْ أُؼٔبسي أُزٞاصٕ ثيئيب ٝاُِٞؿبسيزٔي ٝاُلشاؿي 

ؼبد ٝاُطجيؼي ٝاُؾبعٞثي. ٝػلاٝح ػِي رُي ، رٜذف اُشعبُخ اُي رطٞيش ٓلبٛيْ ٓضَ اُغي٘يخ ٝ اُزُٞيذيخ ٝ اُ٘شٞء كي الأث

اُؼبُْ اُشهٔي ٝاُطجيؼي ثبعزؼٔبٍ اُِٞؿبسيزٔبد اُغي٘يخ ٝالأدٝاد اُؾبعٞثيخ اُزطٞسيخ اُشهٔيخ. ٝٓ٘ز ٗشٞء اُ٘ظشيبد 

طبسد أُجبديء أُغزخِظخ ٖٓ الأٗظٔخ اُطجيؼيخ ٓؤصشح كي ٓغبٍ اُزظٔيْ  اُؾبعٞثيخ ٝٓ٘بٛغٜب خلاٍ اُؼوٞد اُغبثوخ ،

ٝاُؾٞعجخ. ٝهذ أصشد ٛزٙ اُٞعبئَ أُغزِٜٔخ ٖٓ اُجيُٞٞعيب ػِي اُؼٔبسح اُزطٞسيخ ، ػٖ ؽشين روذيْ رو٘يبد رُٞيذ الأشٌبٍ 

ظٔخ اُجيُٞٞعيخ ٝٛٞ أعبعي لاعزوبء الأطبُخ اُؾبعٞثيخ . ٝثبُزؼِْ ٖٓ اُ٘ٔبرط اُطجيؼيخ ، ًبٕ أؽذ اُغٞاٗت الأعبعيخ ٌَُ الأٗ

 كئب يزؼِن ثبلأداء ػلاٝح ػِي اُزلبػَ ٓغ اُجيئخ ٛٞ اُزؼبَٓ ٓغ اُزظٔيْ اُؾبعٞثي اُغي٘ي اُزششيؾي اُزطٞسي اُزُٞيذي.  

   ة( المقذمت      

ّٞ أُؼٔبسي اُزي رطٞس كي إٕ أُغبؽخ ٝاُج٘يخ ٝاُشٌَ ٛي صلاصخ ٓظطِؾبد رؼٌظ اُزؼجيشاد اُخبسعيخ اُزوِيذيخ ُِٔلٜ

رٖٛ أي ٓظْٔ ٓؼٔبسي. ٝثبُزبُي كبٕ ٛزٙ اُلٌشح رزطٞس أًضش ٝرزخَِ ٜٓ٘غيخ اُزظٔيْ أُؼٔبسي. ٌُٖٝ ٝثظٞسح أعبعيخ ، 

رؼزجش أُلبٛٔي أُؼٔبسيخ أًضش ؽٌ٘خ ٖٓ أُلّٜٞ اُغبثن ُٜب. ٝرؼزجش اُؼٔبسح كي ػٔوٜب أًضش ٖٓ ٓغشد اؽبس خبسعي ٓـِق 

 (. 2011ي ؽبُخ ٓ٘لظِخ ػٖ عبً٘يٜب ٝٓزؼِوبرْٜ ٝأدٝارْٜ. )ُئبٕ ، يزٞاعذ كوؾ ك

 ٌٞيٖ الأشٌبٍ إُي إيغبد الأشٌبٍ""ٛ٘بى رؾٍٞ ٗغوي ٖٓ ر

ٝٝكوب اُي ثشاٌٗٞ ًٞلاسكيي، ٛ٘بى ٗوطخ رؾٍٞ ٛبٓخ رؾزبط إ ٗؼؼٜب كي الاػزجبس؛ ؽيش إ اُؼٔبسح اُزطٞسيخ ٛي أكؼَ 

ٔبسح كي ػِٔيخ رُٞيذ الأشٌبٍ الأعبعيخ كي ٓغبٍ اُؼٔبسح ، ٝثبُزٞاصي ٓغ اُجؾش اُؼِٔي رطجين ُٜزا أُلّٜٞ. ٝيذهن ٓغبٍ اُؼ

الأشَٔ ٖٓ أعَ ٗظشيخ اُزششيؾي اُغي٘ي كي اُؼبُْ اُطجيؼي. ٝٛي روزشػ ٗٔٞرط ُِطجيؼخ ًوٞح رُٞيذيخ لايغبد اُشٌَ 

هخ الاثذاػيخ ُِ٘شؤء اُطجيؼي ػٖ ؽشين اٗزبط أُؼٔبسي. ٝيزغ٘ي ٓجبسح اُظٞس اُشائؼخ أُزٞكشح كي اُطجيؼخ ٝاُوذسح اُخلا

ٗٔبرط ٓؼٔبسيخ اكزشاػيخ رغزغيت ُِجيئبد أُزـيشح ٖٓ خلاٍ ػِٔيبد اُزظٔيْ اُؾبعٞثيخ اُزششيؾيخ اُغي٘يخ اُزطٞسيخ . ٝهذ 

يٖ ٖٓ اعزٔذد اُزطٞساد اُ٘بعؾخ كي أُغبٍ عشأح ٝاسروبءا ٝعبػذد اُجيئبد ػِي الاعزذآخ ٝعبػذد أُظٔٔيٖ أُؼٔبسي

 (2002ٗزبط الاشٌبٍ. )ًٞلاسكيي ، خلاٍ روذيْ ؽٍِٞ ُٔشبًَ اُزظٔيْ اُزي يٞاعٜٜٞٗب ٝ ا

   ج. تعريف الأطروحت :

يغت إ يزـيش ٓغزٔؼ٘ب ٝثيئز٘ب أُؾيطخ ٝي٘زوَ ٖٓ ؽبُخ اُزِٞس ٝاُزِق اُي ؽبُخ ؽجيؼيخ ٓغزذآخ عذيذح ٝطذيوخ ُِجيئخ ػٖ 

ٜب ث٘بء ٗلغٜب ثبعزؼٔبٍ أُجبديء اُطجيؼيخ اُؾبُيخ، ٝٛي رؾظي ث٘ٞع ٓؼيٖ ٖٓ ؽشين اثزٌبس ٓجبٗي ٝأعغبّ أخشي ئٌ٘

اُزًبء اُزي يشاًْ هذس ػخْ ٖٓ الأٗظٔخ اُظذيوخ اُجيئخ اُزي رزٔزغ ة"اُٞػي اُشخظي" ٝرؼزجش أُجبٗي أُظٔٔخ ثطشيوخ 

َ اُزاد ٝٝروَِ ٖٓ اؽزيبعٜب رطٞسيخ ٛي اُؾَ ٖٓ أعَ رٞكيش ؽبُخ رزظق ثٔٔيضاد روييْ اُزاد ٝػلاط اُزاد ٝرؼذي

 ُلاطلاؽبد اٝ اُظيبٗخ ٖٓ خلاٍ أُظبدس اُخبسعيخ. 

ٝرزٞاكش أٓبٓ٘ب رو٘يبد عذيذح راد إٌٓبٗيبد ػخٔخ : ػِي اُظؼيذ اُجيُٞٞعي ٝاُِٞؿبسيزٔي ٝاُزو٘يبد اُغي٘يخ ٖٓ خلاٍ 

ٗغٔيٚ اُزظٔيْ اُؾبعٞثي اُزششيؾي اُغي٘ي  أدٝاد اُزظٔيْ اُشهٔيخ اُزطٞسيخ اُغي٘يخ ، ثَ ٝإٔ ٛ٘بى دٓظ كئب ثيٖ ئٌٖ إٔ

ٝاُزظٔيْ اُؾبعٞثي اُزطٞسي اُغي٘ي ٝاُجيُٞٞعي اُشهٔي. ٝٛٞ يزؼٖٔ ٓضايب رز٘بعت ٓغ كْٜ اُغي٘بد ثٌَ اُطشم، 

اُجيُٞٞعيخ ٝاُشهٔيخ. ٝٗؾٖ ٗٞاعٚ رؾذي ٓغزوجَ اُؼٔبسح أُزطٞسح ٖٓ خلاٍ اُزٌُ٘ٞٞعيب اُشهٔيخ أُزوذٓخ ٝأُجبديء 

 ٖ ػٔبسح أكؼَ ٝٛي راد ؽٍِٞ أكؼَ.خ ٝأُغبػذح كي رٌٞياُطجيؼي
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ARABIC SUMMARY 

   ملخص 

 ٗغن كي اُغزسي اُزؾٍٞ ٛي اُؾبػش يٞٓ٘ب كي اُؼٔبسح ٓغبٍ ٝرطجيوبد ٗظشيبد رٞاعٜٜب اُزي أُِؾخ اُزؾذيبد أْٛ أؽذ إٕ

 اُزٌٞي٘بد إيغبد ػِٔيخ ٗشأد ٝهذ . اُشهٔيخ اُزو٘يبد ظٜٞس ػِي ػلاٝح ، اُزطجيويخ اُزظبٓيْ ؽبُيب رشٜذٙ اُزي اُزظٔيْ ػِٔيخ

 اُؼٔبسح اسرجبؽ ٝٓغ أُبػي. اُؼوذ خلاٍ رطٞسارٜب ٝرٞاُذ اُزطٞيش ٖٓ أُضيذ ػِيٜب أؽش ٝهذ اُجؾش. ٓغبٍ كي أُزطٞسح

 ُلأعبُيت رٞارشا اُؼٔبسح ٓغبٍ يؼزجش الأخشي، اُؾذيضخ ٝاُزٌٞي٘بد اُجيُٞٞعيخ ٝاُشهٔيبد ، اُغي٘بد ٝػِْ ، ثبُِٞؿبسيزٔبد

 اٌُضيش إٔ إلا ؛ اُغشيئخ اُزظبٓيْ ٖٓ أُخزِلخ اُزيبساد رٞاُذ  ٝثغشػخ ٝيزضايذ ، أُجبٗي أشٌبٍ رجذُذ ُٝوذ . أُزجبي٘خ أُزطٞسح

 ػِٔيخ كي الأٗغبم رشٜذٛب اُزي اُزؾٞلاد إٔ ػِي ٝاػؾخ إشبساد ٛ٘بى ، ُٝزُي الاخزجبس. هيذ رضاٍ لا أُجبٗي رشٌيلاد ٖٓ

     ُٜب. رظٔئٚ ًٝيليخ أُجبٗي ٓغ أُؼٔبسي أُٜ٘ذط ثٜب يزؼبَٓ اُزي اُطشيوخ رشٌيَ أػبدد هذ اُزظٔيْ

 اُزششيؼ ػِٔيخ اعزؼٔبٍ ٝيؼذ أُزطٞسح. اُؼٔبسح ٛي اُيّٞ اُشهٔي ػظشٗب كي أُجبٗي ُزظٔيْ اُؾذيضخ اُٞعبئَ أؽذ ٝرؼزجش

 أُزطٞس اُزطجيوي أُٞاصي اُجؾش كئبد أؽذ اػزجبسٛب ػِي أُزطٞسح اُؼٔبسح ٗشٞء ٝساء اُشئيغي أُلّٜٞ ٛٞ اُغي٘ي

 ثؾيش رُٞيذيخ ٓجبديء طٞسح كي أُؼٔبسي اُزششيؼ ػٖ اُزؼجيش يغشي ، أُٜ٘غيخ ٛزٙ ٝثبرجبع  ء.الأؽيب ػِْ ٖٓ أُغزٞؽي

 ٝٗظشا اُليضيويخ. ٝاُ٘ٔبرط اٌُٞٓجيٞرش اعزؼٔبٍ خلاٍ ٖٓ إٗزبعٜب ٝإػبدح ٝاُزؾٞلاد اُزطٞساد ايوبع كي الاعشاع يزغ٘ي

 أُغبٍ كي الإٓ ٝرغزؼٔبٍ اُجؾش. ٓغبٍ كي أُزطٞس اُزظٔيْ ػِٔيخ اٗزششد هذ اُوٞح، ٖٓ ُِٔضيذ اُؾبعٞثيخ الأدٝاد لاًزغبة

 )اُظٜٞس(. ة"إٓيشع٘ظ" ٓؼشٝكخ ٝٛي ، اُزطجيوي

 اُزششيؾيخ اُغي٘يخ ػِٔيزٜب ٝرغزخِض الأؽيبء ٓغبٍ ٖٓ اُغي٘ي اُلشاؽ ٓضبٍ ؽجيؼيخ ظٞاٛش أيخ إُي "اُظٜٞس" ٗظشيخ ٝرزطِغ

 اُجيئي اُزششيؼ ٓضبٍ اُ٘ظشيخ ٛزٙ ػِي اُزطجيوبد ٖٓ اُؼذيذ ٝٛ٘بى اُزظٔيْ. رُٞيذ ػبَٓ اػزجبسٛب ػِي اُزششيؾيخ ٝرٌٞي٘برٜب

Morpho-Ecologies ، اُؾيخ ٝالأشيبء Bio thing  ، ٝأُذي Continuum ، ٝ ُـ" ٝالأٗظٔخ ، اُغي٘يخ اُِٞؿبسيزٔبد" L-

System  اُزظٔيْ ػِي اُزظٔيْ رُٞيذ ػبَٓ باػزجبسٛ ػِي اُغي٘ي اُزششيؼ ػِٔيخ رطجين كيٜب يغشي ٝاُزي اُؼٔبسح ٓغبٍ كي 

 ػِٔيخ ٓشاهجخ لأعِٚ رغشي اُزي اُزطٞيشي اُغي٘ي ٝاُزششيؼ اُجيُٞٞعيخ اُؾبعٞثيبد ٖٓ رزخز أُٜ٘غيخ ٛزٙ إٔ إلا . أُؼٔبسي

 لأشٌبٍ ٗٔبرط ػٖ رغلش ثؾيش اُزُٞيذيخ اُغي٘ي اُزششيؼ ػِٔيخ ػِي رطجيوٜب ٝيزْ اُذهين اُؾي اٌُبئٖ ٝٗٔٞ اُزطٞيشي اُز٘ٔيخ

 أُجبٗي.

 ٓ٘بٛظ لاعزيؼبة ٓغزؾذصخ ؽشيوخ اُشعبُخ ٛزٙ ر٘بهش ، اُزطٞيشي اُزظٔيْ ٜٓ٘غيبد رطجيوبد كي الاٗـٔبط ػِٔيخ عيبم ٝكي

 كي ٝرغزشعَ اُزطٞسيخ اُؼٔبسح خِليخ اُشعبُخ ٛزٙ ٝر٘بهش اُؾبػش. يٞٓ٘ب كي اُشهٔيخ اُزظٔئبد عبؽخ ػِي اُج٘بء

   . اُزظٔيْ ػِٔيخ ٝساء اُشهٔيخ ٝاُزو٘يبد ، الأشٌبٍ رُٞيذ ػِٔيخ ٖٓ ٘ظشيخاُ اُغٞاٗت ُز٘بهش ٓٞػٞػبرٜب

   نظرة عبمت علي محتىي الرسبلت -أ 

 كي ًجشي رؾٍٞ ٗوطخ ٛ٘بى إٔ اُٞاػؼ ٖٓ ، ٝاُزٌُ٘ٞٞعيب اُؼِّٞ ٓغبٍ كي اُزغبسع ػٞء ٝكي اُغبثوخ، اُؼوٞد ٓذاس ػِي

 ٓزضايذح ٓغبٛٔخ ٝٛ٘بى ثيُٞٞعيخ. ثظٞسح اُزلٌيش ًيليخ ٛي اُزؾٍٞ ٓٞػٞػبد أْٛ أؽذ ًٝبٕ أُؼٔبسي". "اُزظٔيْ ٗظشيبد

 اُزظٔيْ ٓغ ُِزٌيق ؽشهٜب ٝاعزؼٔبٍ اُطجيؼخ ثٔشاهجخ رليذ كٌشح ٝٛي اُيّٞ. اُشهٔي أُؼٔبسي اُزظٔيْ كي اٌُٞٓجيٞرش ٖٓ

 أُؼٔبسي. اُزظٔيْ ثٜٔ٘غيبد يزؼِن كئب ٝاُلبػِيخ اُطجيؼي ٝالاٗزخبة اُ٘شٞء ٓضَ رؼجيشاد اعزؼٔبٍ أٌُٖٔ ٖٝٓ أُؼٔبسي.

 ػِي اُشهٔيخ الإػلآيخ اُٞعبئؾ هذاساد ٝرلزؼ اُزظٔيْ. ارٔبّ ٌُيليخ أيؼب ٌُٖٝ رظٔئٚ يزْ ُٔب رؾذي ٓغشد كوؾ ُيغذ ٝٛي

 .اُؼٔبسح ٓغبٍ ٗشؤء يُٞذ ؽيش اُؼٔبسح ٓغبٍ كي ٝٓزشؼجخ عذيذح أثؼبد ٝالاٗزبط الاثذاع
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