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ABSTRACT: This research is based on shedding light on the techniques of traditional architecture in natural reserves
and their relationship to sustainable architectural formation in order to preserve the internal and local environment
suitable for the convenience of building users, as well as to achieve compatibility of the formation with environmental
conditions. God Almighty has appointed man on earth to build it, granted him intelligence and strength, subjugated all
creatures to him, and provided him with the means of living to fulfill this message.

And Allah says: "We have made that which is on the earth adornment for it that We may test them which of them is
best in deed" [verse 7 of Surat Al-Kahf].

Therefore, it was necessary to put forward a theoretical framework in three chapters, the most important theories that
explain the relationship between the characteristics of the natural and built environment in natural reserves in Egypt,
where the focus was on building restrictions in natural reserves at the forefront of the topic. Then he dealt with the role
of architectural formation in achieving sustainability by knowing the principles of sustainable architectural formation
through compatibility of requirements and criteria for achieving sustainability with the characteristics of sustainable
architectural formation in natural reserves. Then, at the end of the theories, he dealt with the formulation of sustainable
architectural formation using traditional architecture techniques, with knowledge of traditional architecture in terms of
concept, characteristics, techniques, and standards. In the fourth chapter, the analysis of international and Arab
experiences in natural reserves and the reasons for choosing these experiences were dealt with. The experiments were
analyzed and evaluated in the light of the proposed methodology, with deriving the criteria that must be met in order to
reach the role of traditional architecture techniques in serving the marketable architectural formation of "sustainability".
Thus, in the fifth chapter, the case study was applied and evaluated in the light of the proposed methodology, while
extracting the criteria that must be met in order to reach the role of traditional architecture techniques in formulating
sustainable architectural formation in nature reserves in Egypt.

KEYWORDS: Building restrictions in nature reserves, the natural and built environment, sustainable architectural
formation, traditional architecture techniques

I. INTRODUCTION

The research is directed towards studying the impact of sustainable architectural formation on traditional architecture
techniques in natural reserves, and in order to achieve this research, it was necessary to put forward a theoretical
framework on traditional architecture and its plastic techniques so that we could delve into the merit of studying
formation in discussing the results to determine the best environmental treatments and the best in traditional techniques.
An applied study has been done on natural reserves in Egypt, which was done by studying models at the local and
international levels, whether inside or outside Egypt.

IJIRSET©2023 | AnISO 9001:2008 Certified Journal | 8029


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

ﬂ'\‘g s |le-ISSN: 2319-8753, p-ISSN: 2320-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

IJIRSET || Volume 12, Issue 6, June 2023 ||

| DOI:10.15680/1JIRSET.2023.1206004 |
II. RELATED WORK

Two main axes form together the research problem of this study, namely:
The first axis: the scarcity of research and scientific theses that dealt with traditional architecture techniques in nature reserves
without delving into sustainable architectural formation, given the importance of formation in discussing the results to
determine the best environmental treatments and the best in traditional techniques.
The second axis: the deterioration of traditional architecture and the failure to use appropriate architecture techniques to
develop traditional architecture and limit the use of inappropriate techniques. Traditional architecture throughout the world
provides useful examples of sustainable solutions to building problems.
Since nature reserves are one of the important means to maintain the ecological balance, preserve the environment and
prevent the depletion and deterioration of natural resources in a way that guarantees the survival and preservation of
biological diversity necessary for the continuation of life.
Any form of design works to reduce the destructive effects of the environment through its integration and integration with
living processes. The sustainable architectural formation reinforces the emphasis on preserving the biodiversity of the planet.
Thus, the research problem confirms the deterioration of some buildings that negatively affect biodiversity in nature reserves.
Mlustration of some dilapidated buildings with Fig. 1.

Fig. 1. Illustration of some dilapidated buildings (a) The deterioration of some traditional buildings due to the lack of
awareness and the migration of the population to them - Siwa Reserve in Matrouh Governorate (b) Establishing tourism
projects that are not compatible with the environment, but rather destructive, on the shores of the lake - Lake Qarun Reserve
in Fayoum Governorate (c) Establishing a service building that is not compatible with the environment - Abu Galum Reserve,
South Sinai Governorate.

III. METHODOLOGY

The research is based on relying on the integrated approach that combines the theoretical framework with the practical
reality, as this approach helps in the applied study (methodology - evaluation tool), as it allows the study of the factors and
variables affecting it, and thus the research depends on four axes:

1. The first axis: the inductive (deductive) approach

It includes the theoretical study that pertains to the field of study on the characteristics of the natural and built
environment in natural reserves, and extracts construction requirements and standards in buildings in natural reserves. As
well as the role of architectural formation in achieving sustainability, in addition to identifying the formulation of
sustainable architectural formation using traditional architecture techniques that are applied to sustainable architectural
formation that must be available in any architecture and its relationship to the surrounding environment.

2. The second axis: the analytical approach

Concluding the role of traditional architecture techniques in formulating sustainable architectural formation in natural
reserves through studying and analyzing international and Arab experiences that are famous for their absorption of high
potentials and the compatibility of formation with environmental conditions. And a comparative analytical study between
the cases of the global and Arab studies to reach the application of the efficiency of traditional techniques to improve the
sustainable architectural formation of natural reserves.

3. The third axis: the applied approach

It includes studying the application of lessons learned from international and Arab experiences that would achieve and
apply traditional architecture techniques in natural reserves in Egypt from the perspective of the compatibility of sustainable
architectural formation with the conditions of the local environment.

4. The fourth axis: the deductive method
In this part, a comprehensive presentation of the research study that took place during the chapters of this research is
presented and the results(conclusion) that have been reached are presented and discussed, and then some recommendations
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are made and the most important directions for future research in the field of research and directions for its development are
determined.

1. Characteristics of the natural and built environment in natural reserves
1.1. Natural reserves in concept and importance

The concept of natural reserves in its current legal form is relatively recent, although it has been known since ancient times,
but with other concepts and names, and in its current concept it came into existence in 1970 through the Man and the
Biosphere Program (MAP) as the map shows in Fig. 2. as well as in the first conference On the human environment of the
United Nations, held in Stockholm in 1972, when the conferees approved a recommendation stipulating the need to establish
a global network of nature reserves.

1-4

Fig. 2. A map showing the number of human and biosphere reserves in each country

The importance of these natural reserves lies in what they
achieve in preserving living natural resources and maintaining
the health of environmental processes in the ecosystem,
conducting research, education, training and environmental
media, as well as tourism and trying to make profits from visits
and deepening human awareness of the agricultural, desert,
marine and coastal environments, fresh water and their
ecosystems, and providing forms Entertainment and tourism so
that visitors and tourists can enjoy these natural resources.

Nature reserves are classified into different categories, and
many countries have adopted the International Union for
Conservation of Nature (IUCN) classification system, which
has classified protected areas according to their intended
purpose into seven categories. The fig.3. shows the
classification of nature reserves according to the International :
Union for Conservation of Nature. (2

The Egyptian state enacted laws and legislations according to  Fig 3. the classification of nature reserves according to TIUCN

WhiCh nature reserves were established in Egypt, perhap§ the  (2)Strict Nature Reserve (b)Wilderness Area (c)National Park
first of which was Law No. 102 of 1983, according to which a (d) Natural Monument or Feature (¢)Habitat/Species

large number of nature reserves were established in Egypt, and Management Area (f)Protected Landscape/Seascape (g)
so far they have reached 30 nature reserves. Protected area with sustainable use of natural resources.

1.2. Characteristics of the natural environment in nature reserves in Egypt
The Egyptian environment has many potentials and ingredients that, through its optimal utilization, can make Egypt
at the forefront of tourism countries in the field of eco-tourism, due to the diversity and spread of these potentials and
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ingredients at the level of the Republic. Below we address geographical characteristics, geological and morphological
characteristics, climatic characteristics, ecological characteristics (plants and wildlife), natural resources and
importance, scarcity and environmental sensitivity.

1- Geographical characteristics

Egypt is located in the northeastern corner of the
continent of Africa, and it has an Asian extension, as the
Sinai Peninsula is located within the continent of Asia, as
it is a transcontinental country. The geographical location
has a great influence in giving the environment some of
its characteristics, and the characteristics of nature
reserves differ in their geographical environment. Fig.4.

2- Geological characteristics

Geology includes everything related to the earth,
including its phenomena, layers, properties, and Fig. 4. (a) Egypt's geographical borders
phenomena related to it, such as earthquakes, volcanoes, Fig. 5. (b) White Desert Reserve

the path of valleys, and everything related to surface water
and the water cycle in nature. Fig.5.

3- Climatic characteristics

The climate in Egypt in general is a desert climate, which
is hot in the summer and mild in the winter. The
prevailing winds are coming from the Mediterranean side.
4- Ecological characteristics

The ecological (natural) environment includes several
elements: climate, land, living biological creatures, and
the natural components of the land. Fig. 6.

5- Natural resources

Egypt abounds with unique and diverse natural resources,
whether on its coasts or deserts, or between its mountains
and valleys, with mild weather throughout the year.

6- Importance, scarcity and environmental sensitivity
Includes Natural features and geological features: The
region has distinct geology and landscapes of high
aesthetic value. Examples of natural reserves in Egypt, as
shown in Figure No. (7), are the Wadi El-Gemal Reserve.

The most important natural elements to be preserved are . (@) (b) o
addressed due to their importance and scarcity. Fig. 6. (a), (b) Mouqt Hamata: one of the.: highest mountains in
the eastern desert, which hosts a wide variety of plants and

wildlife. The region also has several islands of international
importance for breeding birds and sea turtles.

@ ESY

Fig. 6. (a), (b) Taba Reserve, South Sinai Governorate.

1.3. Characteristics of the built environment in natural reserves in Egypt

The research presents building restrictions in natural reserves at the forefront of the topic to know the international
and local laws and regulations governing construction in natural reserves. It then presents the characteristics of the
environment built in natural reserves in order to achieve the compatibility of the building with the environment, and
includes four types of buildings built in natural reserves: residential, hotel buildings, tourist buildings, educational
buildings, and museum buildings.
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1.3.1. Building restrictions in nature reserves

The identification of building restrictions in natural
reserves necessarily requires exposure to the identification
of laws and regulations regulating construction in them, as
international and local law regulates the categories of
natural reserves and the use allocated to them, and the
system of protection, use, designation and management of
the mentioned areas. Details of these international and
local laws and regulations are shown in Table.1.

1.3.2. Characteristics of the built environment in
nature reserves

Nature reserves vary greatly in nature and
characteristics, and the buildings in nature reserves are
characterized by a unique natural identity and character
that evolved from the amalgamation of influences such as
natural desert terrain, climate, and geography, along with
cultural, social, religious, and historical factors. All these
factors affect the way of life there and add distinction to
the patterns and forms of construction as well. There is
harmony and harmony between buildings and nature due
to the use of local natural resources as building materials.
As the famous Egyptian architect Hassan Fathi used to
say: The building lives in the land to which it belongs.
(Dabaieh, M., 2011)
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Table.1.: Permitted construction requirements in nature reserves

Local laws and

goveming construction

laws and

goveming construction

res trictions
ndards and
requirements

The activities related to the nature reserve area
have three management laws:

A- Management within the natural reserve
area

The administrative authority to be determined by
a decision of the Prime Minister is entrusted with

implementing the provisions of this law and the

decisions implementing it, with the aim of

preserving and protecting reserves.
b- The administration for camying out
activities in the natural reserve area

In the Arab Republic of Egypt, envionmental laws
and legislation, in particular Law No. 102 of 1983
in the matter of natural reserves and Law No. 4
of 1994 as amended by Law No. 9 0f 2009 in the
matter of environmental protection stipulate Prime
Minister’s Decree No. 264 of 1994 and amended
by Decree No. 2728 For the year 2015 regarding
the conditions, rules and procedures for practicing
activities in the areas of natural reserves

C- Administration outside the natural reserve
area

‘The natural resources are invaluable and are the
basis for national development and tourist
attractions in Egypt. And that the one who caused
any damage to it bears the cost of restoring its
efficiency and the value of the envionmental
damage it caused, in addition to the penalties

stipulated in environmental laws

The activities related to the nature reserve area
have three management laws:

A- Management within the natural reserve
area

Temporary stipulations to maintain the status
quo where a protection area has been identified
but designation takes time when nature reserves
are divided into use areas

b- The administration for camying out
activities in the natural reserve area
Requirements applied by the tourism- related
administration that allow activities in nature
reserves.

C- Administration outside the natural
reserve area

Requirements applied outside nature reserves to
prevent or reduce negative impacts due to
outside activities that may be harmful therefore
activities in nature reserves are prohibited.

environmental
management

laws

The ok of reserves management in providing
tourism  objectives and faciliies must be
developed in close coordination with the region
and the National Tourism Authority. The Tourism
Board may sometimes provide financial
assistance for the development of tourism facilities

in nature reserves.

According to the National Park Tourism
Management Act, strategic elements will be
integrated into the management plan. The main
purpose of a management phn i simply to
describe how tourism and related services wil

be managed and organized.

Tourism
management

laws

Biodiversity of natural origin lies in the promotion
of sustainabk development. Egypts future
depends on the sustainable management of its
natural, physical and human assets. The most
serious challenges facing Egypt are poverty
eradication, food security, provision of fiesh water,
soil conservation, and human health, all of which

Preserving biodiversity is the primary goal of
IUCN- designated protected areas. Other types
of protected areas, such as historical parks,
monuments, sacred sites, tribal reserves, etc.
which have no content relating to the
conservation of nature or natural resources in

any of their manifestations, while of paramount

Laws for the
Convention on
Biological
Diversity (CBD)

Understanding the characteristics of the built environment is the first step towards achieving an integrated natural
design. It entails understanding the ecological activities of nature, the ecosystem and its actions and reactions that will
be associated with building designs (Jideofor Anselm, A., 2006). Thus, it includes four types of buildings built in
natural reserves: residential hotel buildings, tourist buildings, educational buildings, and museum buildings, which are
studied in detail in the tables for the four buildings at the global and regional levels to extract the most important design
characteristics of the environment built in natural reserves and assess the extent to which they meet the structural

requirements. one of the tables, table.2.

By monitoring and evaluating previous examples of buildings and their design characteristics of the built environment,
the results showed the extent to which projects achieve building standards and requirements, by comparing examples of
buildings. Museum buildings by 96% in the laws related to activities and 100% for each of the laws related to tourism
management and the laws of the Convention on Biological Diversity, and hotel residential buildings projects by 91% in
the laws related to activities and 100% in the laws related to tourism management and 96% in the laws related to the
Convention of Biological Diversity Biological diversity, and the lowest value in tourist buildings projects by 83% for
each of the laws related to activities and the laws of the Convention on Biological Diversity, and by 91% in the laws

related to tourism management, as shown in Fig.7.
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effectiveness of the project’s
achievement of building standards

and requirements.

management on Biological
laws Diversity laws

Project evaluation of building standards and
requirements

The extent to which the project achieves the building

standards and rennirements

The results of the proj

D S 5 A s Sl 5

The figure shows the master plan for money-
generating resorts, consisting of a group of buildings
distributed on the surface of the land as follows:

0 The reception building, which consists of the
reception, a flat for administration rooms, a library and

120

100

80

60

40

20

Hotel residential
buildings

Activity laws

tourist buildings

Tourism management laws

educational buildings

Museum buildings

Convention on Biological Diversity laws

Fig. 7. The extent to which building projects are evaluated for
building standards and requirements

IJIRSET©2023

a purpose hall.

0 The restaurant building and its annexes.

0 The bar building consists of a group of covered and | %,

exposed surfaces.

0 The hotel room buildings for the project, consisting

of 40 rooms distributed over a group of

namely Qasr Al-Mishmash, Dar Jaafar, Al-Sukkariyeh, AN
Shali Ghadi, in addition to the garden attached to it

and the sanitary bathroom.

D e o R e e e
Pt an

gatherings,

The extent to which they meet and in nature reserves Table.2: Adrere Amellal Resorts Project
Convention on Biological Tourism management laws Activity laws Descrlptlon of the Adrere Amellal Resorts pmject
Diversity laws The project is located in the Siwa Reserve in Matrouh Govemorate,
o = - 8 3 ® = o Egypt. The figure shows a map of the boundaries of the protected area
;§, é § = E ] é -% é ® é S é é § 5 E 2 Bk and its relationship to the project site.
g g '§ 3| s g 5 gl gl 28 ;C: 5|3 g g’ 2| 2 Adrar Amlal Resorts The Authentic Ecolodge A unique and exclusive
B -§ g g E 5 ;§ E 8 § % § El % g § % § location, each of the 40 hand-built rooms is unique, combining
i 2| § é g | & Bl % § f‘g Z| 3 g cliel @ 2| s [ distinction and originality. The ground buildings blend naturally with the
3| % E < ; 2| @ | s| 2 5 £ H I g % L . landscape. All of the furniture and crafts pay homage to nature and the
g g é g E g g £ g g E’ § £ E § é g 8 _; talented local craftsmanship. With no electricity, the rooms are sofly lit
ﬂgu §, g -é % g E g = 2 E_' ; E E § z' ‘§ E by dozens of candles and a starry desert sky. The Siwa Reserve is one
%5 s § A 5 8 g g’ 2 s § E) 2| s § 8 g 2 of the areas rich in distinct tourism potentials, including antiquities
3| 2|5 AR IR IR s|2|3 Bla|©|8 tourism ~ medical tourism — safari tourism — and desert tourism, due to
£ e E G o & the region's distinguished archaeological sites.
e e o 0 0 0 o o © 06 0 0 0 O 0 0
Symbols Semantics: @ Strong influence O Medium influence O Weak influence
The results of the evaluation of the 105
extent to which the project applies the 100 i
laws related to activities by 91%, the 95 r M
laws related to tourism management a5 (*\ y:: Jé
by 100%, and the laws related to the
Convention on Biological Diversity by 85 . g
100% ‘it excoliant indicaor - of Activity laws ~ Tourism  Convention < A

Components of the project

~ Ceilings and_claddings:

The
ceilings are made from palm kernels,
which are produced from the palm
gardens. They are cut, prepared, and
treated with salt to prevent infection
with mites, which leads to damage to
the ceilings. They are covered with
clay mortar, in addition to olive tree
leaves, which act as an insulator.
Masrani stone and sandstone were
used in cladding some of the intemnal
and
considered local building materials.

walls, these stones are

2- The walls and openings: The
walls were built with more rock salt,
mud (karshef) and straw. The salt
and mud are taken from the nearby

lake and the two components are
mixed with straw with the skill and
experience of Siwa residents. The
openings took the northern (marine)
direction,

relationship to the protected area:
The eco-lodge is very sensitive to its
environment and does not provide
electricity, air conditioning or WiFi,
but rather preserves the natural
beauty of the surrounding area. It
offers a stunning view of the

White Mountain,

to openings
in the southern direction in order to
achieve continuous ventilation. The
low openings are designed to bring
air into the human standard of living,
in addition to the upper openings,
which help the exit of hot air. These
openings are closed in winter with
palm leaves.

overlooking the vast Lake Gari, and
the sand dunes of the Great Sand
Sea. According to the nature of the
site, the buildings conform to the
natural surroundings, as they are
complex masses and are supported
by environmentally friendly local
materials. It is built into the ground
like a metal maze to get lost better
among the heavenly vaults and
waves of sand dunes.

4- Dining rooms: Depending on the
prevailing wind and mood, dinner is
served here in a different section of
the house, the courtyard or the cave

room each evening. At night, the only
source of light is the many candles
and lanterns and the desert sky.

5- Bedrooms: As in the local
houses, the room, covered with
argillus salt, is pierced by small
windows with wooden shutters.
Egyptian cotton sheets on a platform
in palm blossoms, locally woven

Berber rugs.

6-The garden and the swimming

pool: Adrar Ammal resorts are
committed to  using original

ingredients. All fruits and vegetables
come from their own gardens, with
loving care and no pesticides, meat
and poultry from local farmers and all
breads and cakes are home baked.
The swimming pool is shaded by a
large palm grove and flows from a
natural spring.

characteristics of the built environment
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2. The role of architectural formation in achieving sustainability
2.1. Architectural formation in concept, foundations and underlying values

The concept of architectural formation lies in the importance of composition through basic principles, which is like a
book in a language that has its own vocabulary and rules. The oldest written text on architecture theory is De
architectura, in which it says that a good architectural composition should satisfy the three basic principles of durability,
utility (functionality) and pleasure (aesthetics). Now architects around the world prefer to believe that aesthetics in
architecture do not have an independent existence and that it comes as a natural result to achieve the greatest amount of
functional benefit as structural expression.
And they support the pursuit of architecture to achieve aesthetics
and enjoyment for humans as long as it meets the requirements of
functionality and achieves sustainability. Contemporary ideals
require that the building be constructed in an environmentally
friendly manner in terms of the production of the building
materials used in it, its impact on the natural environment and the
built environment, and its operation requirements from non-
sustainable energy resources needed for heating and cooling such
as lighting, waste water treatment and waste. Fig.8. An example of
aesthetics in postmodern architecture, the island manzil building,
where the building seeks to enhance the quality of the site and take
advantage of areas that have no value in the original. So the
building is placed on top of a rock formation embracing on
different levels, and the overall design is more efficient,
sustainable, healthy and aesthetically pleasing.

Fig. 8. House next to the island in Larvik, Norway

2.1.1. Foundations of architectural formation

A number of principles must be taken into account to organize the masses and spaces of the building, including
shape, repetition, rhythm, proportion, scale, texture and color, which can be used to organize an architectural formation.
Organization does not simply refer to formal regularity, but rather to a state in which each part of the whole is so
precisely arranged in relation to the other parts and for its purpose that in the end it produces a harmonious order.
Foundations of architectural formation are shown in Table.3.

Table.3: Foundations of architectural formation

1- Shape 2- Repetltlon and rhythm

.

(b) (© (a) ©

Fig.9. Foundations of Shape (a) Regular form: the example | Fig.10. Foundations of Repetltlon and rhythm (a) Regular
of the Laayoune School of Technology in Morocco, a group | Rhythm: An example of Canterbury Cathedral, the library is
of breakers formed in a regular and sustainable iterative | characterized by regular recurring bays of brick buttresses
manner. (b) Flowing rhythm: an example of a cultural center
(b) Irregular shape: the example of the library and learning | designed by the architect Zaha Hadid, where the
center of the University of Economics Vienna, the | rhythm of all the curves and flowing spaces in it
formations are irregular in shape, and they are formed (c) Progressive Rhythm: The Australian Opera House

sustainably. - (c) —Ly_The. loqk is_inspired .b nature A.n example, a sequence is created in which the elements
example of a house inspired by nature in Norway. This

glass-walled house has been specially restored and is linked
to the rocky landscape of Larvik, Norway.

change slightly each time they are repeated.

3- Ratio and Proportionality 4- Texture and color
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Example texture and color at
home in Argentina. The "lower"
house enjoys a more harmonious
relationship with the surrounding
topography and scenery, the
meeting point of the house, the
environment that seeks to focus
its creation with the hill in color
and texture. The materials used
are low maintenance and respond
to structural and project logic
that balance their existence with
their environment.

(a) (b)
Fig.11. Foundations of Ratio and Proportionality (a)
Example material ratios for iron and wood (b) Structural
proportions example (c) An example of manufacturing ratios
for materials with fixed proportions.

2.1.2. The values inherent in the architectural formation

The values of the architectural formation are the main reason for preserving it. However, most researchers agree that
natural and climatic values are the most important reasons for preserving the architectural formation. Researchers Nigel
Dunn, Derek Worthing, and Stephen Bond highlighted that the importance of preserving the architectural formation lies
in the continuity of its function (social and structural values) and the culture it contains. Moreover, defining heritage
assets according to natural and climatic values contributes to an "appreciation of relevant social and structural aspects".
However, the values inherent in the architectural formation that must be analyzed in order to determine the importance
of the architectural formation and the importance of preserving it can be classified into four categories: natural, climatic,
social and structural. The values inherent in the architectural formation are shown in Table.4.

Table.4: Foundations of architectural formation

1- Natural value 2- Climatic value
5 1 [” T :‘ L ik n The formation is considered one
U e fend] 1L - of the important aspects that are
_— = o B = affected by the climate of the
e o PR prevailing conditions. It is better
=71 : - to know the climatic factors that
affect this shape and how the
architect chooses the appropriate
solutions in a manner that is
associated with human comfort
inside the building. It is affected
by several factors: the shape and
£ = direction of the building bishop |
Walls | openings.

The built environment
harmonizes with the natural
surroundings in the village
houses nestled in the landscape
of  Madagascar's central
highlands and are the region's
most humble expressions.

3- Construction value

An example of aesthetic functional
elements in the Architectural Heritage
Center in Diriyah. The building
envelope is constructed from a double
facade inspired by the sand dunes as
thick as the earthen masonry of the
historic ~ Diriyah  buildings: a
perforated outer layer that protects the
building from sunlight and an inner
curtain ~ wall to preserve the
surrounding landscape. The
underlying strength of the
architectural formation of this center
lies in the sand dunes and the heritage
environment, a more lively and
expressive visual element.

An example of a modern
mashrabiya at the Institut du
Monde Arabe in Paris. It drew
inspiration from the traditional
lattice work that has been used
for centuries in the Middle East
to protect from the sun and
provide privacy, and also for its
authenticity and enhancement in
Arab architecture.
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2.2. Principles of sustainable architectural formation

The formation of the architectural building is like the formation of writing, where the formation of the components tells
the story of the formation of the building and determines its structure. Also, through the formation of the architectural
facade, the architectural function of each of the functional formations of the building (Al-Rawashdeh) can be
determined, and the formation can also be defined with sustainable foundations. In the following, the requirements and
criteria for achieving sustainability are first addressed. Secondly, the characteristics of sustainable architectural
formation in nature

2.2.1. Requirements and criteria for achieving sustainability

The architectural formation plays a major role in Table.5: Requirements and criteria that have been extracted from the systems supporting sustainability
suppgrtlng the .s.ustamablhty 'o.f the bulld.m.g, as it can CaseeE | GREEN | GREEAN | LEED | Foundations and princpls & P~
contribute significantly to raising the efficiency of the . e
environmental performance of architecture and urbanism, organizations supporting sustainablity
and it can also negatively affect them. Form directly on 4 4 4 v Energy efficiency
the costs of supplying services and infrastructure. There » v 7 Resaurce eficiency
are organizations that support sustainability, as these - :

L. . . v Climate adaptation
organizations seek to organize projects to encourage the
foundations and principles of sustainability, such as v formation related to the surounding environment
(American LEED), (British BREEAM), (Australian 7 Respect for users
GREEN STAR) and (Japanese CASBEE), from which the ——

. . v v Innovative design
most important requirements and standards have been

drawn, which have been clarified In Table.5.

Some experts in the field of sustainability agreed on six main principles that represent the foundations and principles of
sustainability, and should not be seen as a fixed list that must be applied by designers as a whole when designing
buildings (Vale, B. & Vale, R., 1991). However, they are considered as indicators and directions that contain some
ideas and solutions in order to make the most use of them, as it is noted that in practice it is often difficult to completely
separate each principle from the other, there is no doubt that there is overlap and sometimes interdependence between
these principles and each other, and six principles can be clarified As follows in table.6.

Table.6: Six principles of sustainability

1- Energy efficiency 3- Climate adaptation
'“l:‘::ll': Q Miugomez q ju2n|sgiou Wl:::’l 2psquue q Aeumsnouq oLieufsFIoy L — " :
Fig.12. Principles of passive design. LS | I i ] ! I _Il el HI l'_ll v Il-l |
i . = -i

(a) (b) (©)
Fig.15. Processor examples (a) Sectional example of a visitor center
building in climate adaptation and design strategies (b) Right: the
one-way grabber. Left: the two-way grabber, similar to the
X Y shakhsheikha (c) The role of the inner courtyard as a cooler in the
(b) (c) hot and dry summer months.
Fig.13. Use of renewable energy sources (a) Right: Installing the wind
turbines on site, Left: Installing them on the roof of the building. (b) | 4- formation related to the surrounding
Installing solar cells on these auxiliary structures to shade car parks (c) ironment
On-site installation of solar cells at the Los Angeles Postal Processing A8
Center.

2- Resource efficiency

.

(@) (b)
Fig.16. The Waterfall House in Byron, Pennsylvania, which was
built on the rock at different levels with the waterfall and achieved
the strong horizontal and vertical lines of the distinctive feature of

i > ] the waterfall out of respect for the site, which led to the creativity of

(a) (b) (c) the formation’s consistency with the natural surrounding

Fig.14. Straws galore (a) Complete construction inside the building. (b) | environment (a) Strong horizontal and vertical lines (b) Trail to the
The method of finishing the walls (c) Straw baling method for walls. entrance to the waterfall (c) The building overlapped the waterfall.
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6- Innovative design

.:,Q ﬂf‘“’\ AR

S TohN

#Ca AR

© ©)

Fig.18. An example of an 1nnovat1ve design principle, the RSF
Research Support Center project in Golden, Colorado, which serves
as a leading example of energy efficiency and innovative design (a)
Innovative design strategies for the building, the interior design team
developed a workspace layout to take full advantage of daylight and
facilitate employee collaboration (b) Features of the facades and
openings of the building (c) An innovative take on triple-glazed
windows with drop-down awnings.

5- Respect for users

(b)
Fig.17. An example of green roofs in the building of the College of Arts
and Media Nanyang in Singapore, which was cultivated on the roof with
the creation of a middle space between the three buildings to gather
students and the teaching staff and create gathering places for students
on the roof of the building, and the walls and columns were built of
sustainable concrete material to resist earthquakes, which achieved the
building Respect and human safety and environment (a) Concrete walls
and columns (b) Creating a middle space (the courtyard) (c) College of
Arts and Media Nanyang.

2.2.2. Characteristics of sustainable architectural formation in nature reserves

As mentioned in the previous chapter, buildings in nature reserves are characterized by a unique natural identity and
character that evolved from the amalgamation of influences such as natural desert topography, climate, geography, and
cultural factors, which influence the way of life there and add distinction to building styles and forms as well. There is
harmony and harmony between buildings and nature due to the use of local natural resources as building materials. As
architect Hassan Fathi used to say: “The building lives in the land it belongs to” (Dabaieh, M. 2011). For example,
buildings can be fashioned into mountains, roofs are forests, and columns are trees, something akin to man-made
"ecosystems," in service of the marketable architectural formation of "sustainability."
The following are some of the characteristics and features through which the sustainable architectural formation in
nature reserves is distinguished from other patterns, and six characteristics can be clarified as follows in table.7.

Table.7: Foundations of architectural formation

1- Com patibility with the surrounding environment

4 Sustainable  architectural ~ formation
depends on the harmony of the building
with the surrounding environment,
climate, geography, and landscape.
Architectural formation is not always
about regular or irregular shapes.
Designers can find inspiration from
anywhere, especially nature. This
specific type of inspiration is actually
called biomimetic architecture. . The
shapes are so inspired by nature that
what seems so simple in nature can
actually translate into a better design
solution by the designer. These design
solutions are generally more efficient,
sustainable, healthy and aesthetically
pleasing.

3- Comy atlble construction techniques
b The sustainable architectural
formation in building techniques still
exists today and has proven to be
more durable by merit. The use of
local materials allowed for easy
preparation, and the possibility to
create the composite allowed for
thermal efficiency, recycling,
biodegradability, and sustainability.
Building techniques were changed on
the basis of trial and error and
building materials were changed or
added depending on the survival of
the building. The building techniques
were the result of those attempts to
shape the best sustainable building.

The sustainable architectural
formation responded directly to
locally available materials such as
clay, stone, wood, and bamboo for
construction, which were more
energy efficient, cheap, readily
available, and even less labor-
intensive. The building materials used
today are more synthetic, not
sustainable, and difficult to reuse like
concrete and steel. The construction
industry consumes enormous energy
and mainly contributes to global
greenhouse gas emissions.

2- Using local building {naterials

The values inherent in the architectural
formation are the basic expression of the
society's culture. It reflects the relationship
with the region, and at the same time
depicts the cultural diversity of the world,
which can be seen in its shapes, colors,
construction, and heritage characteristics.
Also, the heritage of the architectural
formation can be seen as the "essence of
sustainability". Each community had its
own architectural style, which showed its
main character and culture and restored its
sense of heritage, giving it a unique look.
They are inseparable from the culture in
which they were raised, resulting in their
regional and economic aesthetics. The
buildings were built according to their
capabilities, needs, availability of materials,
terrain and climate.
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5- dominant visual character 6- The desngn reﬂects the climate
The visual character includes the The climate of a reglon plays an
archllect_ural and urban c'ha'racter, and 1mp0rtant role in bu11d1ng culture.
the architectural character is intended as . P o 3
. For this reason, building physics is
the outcome of the external formation £ the fi £ buildi
characteristics ~ prevailing in  the Onev @ t © U A @ Pl
formation of building facades at the GEIES that does nOt. change
individual level, and it includes all of the when moving from one climate to
building line, height, scale, proportions, another. The figure also shows the
design strategies in four different

formation, details, building materials,
texture, colors, porosity, proportions of climate zones with illustrations of
the proposed buildings

openings, and vertical and horizontal
rhythms. As for the urban character, it is
intended as the outcome of the external
formation characteristics prevailing in
the formation of groups of buildings,
urban  spaces, and the natural
surroundings at the level of collegial
relations among them.

3. Formulation of sustainable architectural formation using traditional architecture techniques
3.1. Traditional architecture in concept and characteristics

Construction probably began with simple forms of masonry used as shelter from wind, sun and rain. Gradually, as
the desire for better shelter increased, suitable materials were identified and construction skills developed. Traditional
architecture throughout the world is usually characterized by the appropriate use of readily available local materials and
an experiential understanding of climate and site. These building forms evolved over generations, and since the
requirements were relatively simple and change was usually very slow, design, building materials, and construction
techniques evolved according to needs and available resources (Sayigh, A. (Ed.. 2019). In the following, the concept of
traditional architecture is dealt with with its concepts and characteristics.

3.1.1. Concept of traditional architecture

The concept of sustainability was present in the way of living of traditional societies and their lifestyle because the
surrounding environment was the source of their life, and therefore they did not use the term sustainability as an
expression of their way of living and how to provide sources of livelihood and the way they build, but rather lived the
concept and applied it spontaneously and automatically. Brian Edwards, one of the most important specialists in
sustainability and green architecture, defines it. He emphasizes the foundations of sustainability in traditional
architecture: that it was able to blend the dimensions of social sustainability with environmental requirements to form
sustainable architecture compatible with the environment.

3.1.2. characteristics of traditional architecture

Traditional architecture is affected by a wide range of
different factors of human behavior and the environment.
The factors affecting traditional architecture differ from
one region to another, but nevertheless they share many construction characteristics
characteristics, which include the four most important techniques of traditional
characteristics of traditional architecture, as shown in Fig.
19. these characteristics Overlapping in some way, as
studies have shown that climate, building techniques, and
availability of resources are the most important
characteristics that affect most traditional architecture in
Arab models. However, in global models, climate, Fig.19. characteristics of traditional architecture
heritage, and culture are the most prevalent
characteristics.

Climate

Heritage and culture architecture A‘:g!?,ﬁ'r'g:f
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3.2. Traditional architecture in sustainable architectural techniques and formation
3.2.1. traditional architecture techniques

The traditional building techniques have influenced the visual elements in a strong way, and contributed to changing
the features of the architecture, as it provided a great deal of freedom and flexibility in the architectural formation, so
we must study these plastic elements in a thorough study and increase the architectural awareness towards them, in
order to keep pace with the traditional architecture techniques that are compatible with them. Traditional construction
techniques that enabled builders to build traditional architecture with ancient and sophisticated methods around the
world with sustainable architectural formations are presented, by focusing on the most important materials used in the
techniques: clay, stone, wood, and bamboo. As shown in table.8. Since there are no perfectly straight lines in nature
where tree trunks are round and branches are flexible, creating curved wooden structures requires clever designs and
details to combine traditional craftsmanship with contemporary techniques.

Table.8: Foundations of architectural formation

1- Clay construction and formation techniques

Clay material is no longer the traditional
material known in the past, but has been
developed to be more contemporary, more
solid, durable, and more environmentally
friendly, as researchers delved into the
properties of this material. It should also be
noted that we are accustomed to calling this
i/ S material clay, and in fact, clay represents
2 part of the components of the earth’s soil.
N - The ratio of these components varies from
4 one site to another, and the construction
method differs according to the components
of each soil. The formation of clay to build
the roof is one of the most important
sustainable architectural formations, which
varies according to the geographical

location and the available materials.

The Timber Framing Technique is
one of the most important techniques
of building and shaping with wood,
which later deals with methods of
building it according to sustainable
architectural formation and harmony

timber frame technology, examples of
ways to support timber frames are
shown.

2- Stone construction and formation techniques

Building with stone in the past was
costly and required great effort when
cutting, preparing and transporting, so its
uses in ancient times were limited.
Today, the difficulties in this, as well as
the weldable materials, have become
easy to obtain with the civilization of
modern  technology,  which  has
developed with changes in people's
lifestyles and  modernization  in
construction, and its uses have taken
many forms in construction and
finishing works. There are different
types of stones used in construction
work.

Bamboo is versatile and has notable
economic and cultural importance in South
Asia, Southeast Asia, Indonesia, and East
Asia. In its natural form, bamboo as a
building material is traditionally associated
with the cultures of South Asia, East Asia,
and the South Pacific, to some extent in

with  the surrounding natural Central and South America, and thus in the
environment functionally and aesthetic of Tiki culture. In Japan, bamboo
aesthetically. Before discussing the is used primarily as a complementary or

decorative element in buildings, largely due
to its ready abundance of high-quality
wood. Not only is bamboo good for the
environment, but it also helps people

connect with nature resulting in an
improved quality of life. Bamboo is the
future.

3.2.2. Traditional architecture in sustainable

architectural techniques and formation Criteri for achieving hitectural formation using traditional archif fni

The techniques of traditional architecture emphasize the e | e emtom s Rt s e
principle of simplicity in formulating sustainable i, K
architectural formation and the depth of its expressive i ThE
contents, which came as a result of the accumulation of : £4:1
knowledge of a series of characteristics, influencing I £ : Pl |t
factors, and the basics of achieving sustainability. through ololelielelelioldolelielelole o 3
its unified language. In this part, the study presents an slolelololololeliololicliele ol e |
expl.":lnatlon of the ' extept to Whl'Ch sustainable o|e|o]e|e|e|e|e|e|o|e|e]|o|e| mmmmm |}
arch.lt.ectural for'matlon is ach%eved t.)y takmg advantage' of olelelelelelelolelelololole| memm |4
traditional architecture techniques in turn in formulating S
. . . . . L] L] o o o o o . o o . o o L] formation techniques ]
sustainable architectural formation, which was previously Fr—
S : . 0|0 0 0 0 0 0 00 0 0 o 0 O @ |3
studied in this chapter, through evaluation tables for a set =5
. . . . @0 (0o 0|0 0 0 00 0 0 0 0 0 Mo
of criteria for achieving sustainable architectural e
. . I . . (0|0 0 0 0 0 00 0 0 0 e o U
formation using traditional architecture techniques that

can be clarified In the following points:
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IV.EXPERIMENTAL RESULTS

4. Analysis of experiments in the light of sustainable architectural formation in nature reserves
4.1. Analytical study methodology

It reviews the components of the methodology used in analyzing experiences and begins with identifying the reasons
for selecting global experiences. Through these reasons, the proposed methodology is formulated by defining,
arranging and organizing basic data on the project according to a set of criteria that must be available when selecting
international and Arab architectural projects to be analyzed and determining data analysis, followed by designing
Tables used in data analysis to reach the results of trial analysis.

4.1.1. Reasons for choosing international and Arab experiences

As previously analyzed international and Arab models in theories, examples and descriptions of four types of
buildings existing in natural reserves, including hotel residential buildings, tourist buildings, educational buildings and
museum buildings, which were distinguished in nature reserves by a unique natural identity and personality that
developed from the amalgamation of influences such as natural desert terrain, climate and geography, and influenced
There is a way of life, patterns and forms of construction and distinguish sustainable architectural formation in nature
reserves from other patterns. In addition to analyzing international and Arab models of traditional architecture, it
witnessed rich examples of traditional architecture distinguished in the development of forms and materials used with
techniques, which depend on natural resources, especially the remains of wood and trees. Therefore, international and
Arab experiences were selected in the following points:

1. Natural reserves were characterized by scarcity and environmental sensitivity, and they have natural features and
geological features that the region contains distinct geology and landscapes of high aesthetic value. Therefore, it must
be preserved and preserved, and the building requirements and standards must be fulfilled in order to be compatible and
in harmony with it functionally and aesthetically.

2. The presence of shapes is so inspired by nature that what seems very simple in nature can actually translate into a
better design solution by the designer. So these design solutions are generally more efficient, sustainable, healthy and
aesthetically pleasing.

3. The importance of the characteristics of the global models of traditional architecture in taking into account the
challenge and the history of heritage and culture, along with heritage elements that serve two functions, a structural
function and an aesthetic function, where the structural function is in response to the climate, while the aesthetic
function is represented in the culture of architectural models that were created in direct response to the needs and
awareness of the importance of heritage and culture to the population local.

4. The importance of the characteristics of Arab models of traditional architecture in climate, building techniques
and building materials, and the development of simple buildings from local materials in the surrounding area without
relying on the transfer of materials from other regions.

Therefore, the focus is on global and Arab experiences in the analysis through these projects, in order:
= Visitor Center Project in Canada.

=  Project of the Royal Academy for Nature Conservation in Jordan.

=  Visitor Center Project in the United Arab Emirates.

4.2. International and Arab experiences

International and Arab experiences are analyzed through three projects, namely the Visitor Center project in Canada,
the Royal Academy for Nature Conservation project, and the Visitor Center project in the United Arab Emirates,
through the proposed methodology as follows:
=  General description of the project.
= Characteristics of the natural and built environment.
=  Characteristics of sustainable architectural formation.
= Analyzing the role of traditional architecture techniques in achieving sustainable architectural formation.
=  Conclusion.
The most important strategies for designing the project have been demonstrated in the criteria for achieving sustainable
architectural formation using traditional architecture techniques in nature reserves, in the design of the table for project
data with defining building standards and requirements in nature reserves, and defining criteria for achieving
sustainable architectural formation using traditional architecture techniques, which can be clarified in Tables.9, 10 and
11, in order.
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Table.9: Parc national du Lac-Témiscouata Discovery & Visitor Centre Project

The project consists of one floor, and it
includes  outdoor  activities  that
overlook the lake, including
recreational park, kayaking, camping,
and cartwheels. As shown In the figure
coresponding to the components of
the project.

The project is a public architectural
intervention, whose main objective s to
promote ecotourlsm In the populations
that make up the park's environment,
through the discavery, ~Information,
research and care of the main values of
this natural space. The project has been
designed as 3 venue that enhances and
showcases the heritage of a natural site
of heritage culture. As shown in the
corresponding figure is the map of the
general location of the project.

The project is located in the Lake
Temisquata National Park in Quebec -
Canada, and the project overlooks the
waestern shore of Lake Temisquata, The
project area is 9740 square meters, The
park was designated in 2009, and the
park is located In the south of the St,
Lawrence River, The area of the park is
175 square kilometers, as shown in the
figure. The boundary map of the
protected area and its relationship to
the project site.

6. Importance, rarity and

environmental sensitivity

Regions with subarctic climates
feature more than 600 plant
species and 206 wildlife species.
The Calypso orchid grows in the
shade of the taiga forests, the
largest forest biome on the planet.

5. Natural resources

A group of soft woods, one of the
renewable natural resources from
forests, which is characterized by
its ease of formation and
‘composition as needed, due to its
softness and moderation of its
fibers.

4. Ecological characteristics
Eco-environment In Lake Temesquata
National Park, within the park there
are hundreds of tree species,
although the landscape is dominated
by deciduous oaks at lower elevations
and fir forests at elevations of 4,400
feet.

3. Climatic characteristics
Climate setting in the park for the
province of Quebec. According to the
Kbppen climate classification, which is
one of the most widely used climate
dlassification systems, the park is
characterized by humid continental
climates, especially marine climates

| tic

The geological and morphological
environment of the park. The peaks
within the park are part of the Notre
Dame Mountains which is a sub-
range of the Canadian Appalachian
Mountains that covers much of
Quebec to the south of the Saint
Lawrence River

el

location  and geographic
environment of the park in relation
to the province of Quebec - Canada,
which shares land borders with
Ontario to the west, Newfoundland
and Labrador to the northeast, and
New Brunswick to the southeast.

Description of the distinctive structural

spaces.

Description

of the building systems of the project

Seating space

The project Includes the outdoor
terrace that contains a seating space,
overlooking the lake and the
recreational park, The use of local and
contemporary  building  materials
(both wood and glass) has been
linked.

Museum space

The museum s located in the
Information center, which contains
the types of exhibits in different
places, and at the same time the
museum is directed towards the lake
and the park in every direction through
curtain walls to connect with nature.

The juxtaposition of the two
intersecting bulldings - one dark black
and the other reddish-brown color
matching each other - leads to the
formation of distinctive  spaces
connecting towards the lake and the
park.

Cellings and fioors:

The ceilings and floors consisted of
dimensioned wooden beams. The
ceilings are clad in western red
cedar, while the floors are
hardwood.

The square-shaped columns are
constructed of plywood. Use all
openings with aluminum frames
attached to curtain walls that are
fixed to the wooden beams from the
inside and feature a connection with
nature.

Walls and cladding:

The walls are built of block plywood
columnsandbeams on a dimensional
grid. And cladding the external walls
with wooden panels of western red
cedar wood. In addition to

of the built

combining it with fiber cement
boards, and building curtain walls.

- e s

e
6. The design reflects the climate 5. dominant visual character
Orientation  of the project | The architectural style has many

according to the direction of the
sun and the movement of the
winds in relation to the humid
continental climate of the Lake
Temisquata National Park.

unique style directions. The city's
style has been linked to green
architecture. The urban character
is detailed in the analysis row
later.

4. Embodiment of local cultures
{distinguished personality):

The project site surrounding four
distinct elements of the park's
natural, recreational, heritage and
cultural areas.

3. Compliant construction techniques

The curtain walls are based on the
glazed wood facade technology, and
fiber cement board cladding. This
compatibility led to reconciling the
sustainable ~architectural formation

ing
Wood has been used in the building,
which is a more sustainable local
building material. The landscape was
the inspiration for the formation and
the source of materials for the
of the visitor center

with thy

project.

1. Compatibility with the surrounding

Local and contemporary  building
‘materials (wood and glass together and
the use of fiber cement boards) were
used to harmonize preservation and
use  between environment  and
technology.

Natural setting for the Lake Temesquata
National Park Visitor Center project.

Afforestation and mulch elements at
the project site surrounding the park.

Anillustration to show the priority of the
size of the spaces and the function of the

-

Principles of urban character in directing
and forming blocks.

A map to show the project site and its

the urban character.

Characteristics of sustainable architectural formation

The most Important strategies for
project  design  have  been
demonstrated in the criteria for
achieving  sustainable ~architectural
formation ~ using traditional
architecture techniques in nature
reserves, in designing the table for
project data with defining building
standards and requirements in nature
reserves, and defining criteria for
achieving sustainable ~ architectural
formation using traditional
architecture techniques.

o
Building

.
shaping techniques with
local bullding materials in ceilings and
floors.

e O

Building and shaping techniques with
local building materials In columns and

openings.

res

Building and shaping techniques with
local building materials in walls and
cladding

the function of the project site in
relation to heritage and culture,

sl |
Characteristics o the traditional
architecture used in the project
according to the conditions of the
humid continental climate.

‘The extent to which the project meets the criteria for The extent to which the project meets and in natural
ing traditional architecture reserves

Characteristics of sustainable The foundations and values inherent in the Convention on Biological Diversity Tourism management laws Activity laws

architectural formation architectural formation laws

o 5 =3 2l 8 sdsr v | £ § 2 e 2 2| bz (= g
tolfal ERses TARE eloplilidle gl T sé;%i?g%é;; {HA i
HEE e b AT HE F R SlsaeieE s 2 e
£989 3 Eﬁiisgg £oS B|251% £|= 8| $d8¢ £5: § g% (¢ §:4238 ¢ FRIENEE R
EL S e Rl HELIFEE NS LRI LR MR LA R T
sTelololololelelelolololelol — T§ i'i'ﬂi,ﬁgizigi?ﬁ?ﬁ% iéfgi‘
Ol@|0|@|@|@|®/0|e|® e /0|0 @ ~in §§ ‘ g% ﬁi‘iggi,g‘ig 1R L g:i’
e(e[C(o[oj0o[0e e (0 (0|0 0|00 .. gf g ggggiﬁgggggg
Ole[e[e[e[e[e[e|e[e[0[C[O[® nuu ] E i : §§=§§££
o 0/ 0 (000 0 0 0 0 0 0 00 ® 0 0| 0 0 0 0 0 00 00 0 0 0 0| 0 o
Symbols Semanti @ Strong influence O Medium influence O Weak influence

IJIRSET©2023

| AnISO 9001:2008 Certified Journal |



http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

|le-ISSN: 2319-8753, p-ISSN: 2320-6710] www.ijirset.com

| Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

AR} AR

IJIRSET

|| Volume 12, Issue 6, June 2023 ||

| DOI:10.15680/1JIRSET.2023.1206004 |

Table.10: Royal Academy for Nature Conservation Project

The project consists of two floors, a
ground fioor and a basement, and aims
to construct an educational and
training building that is physically
connected to the Ajloun Forest Reserve
and its tourist facilities, to create an
integrated  environmental  tourism
complex to be used in realistic training
situations. As shown in the figure
corresponding to the components of
the project.

The Academy project is built outside a
nature reserve, and its hilltop design in
an abandoned quarry prompts an
imaginative intervention. To build an
academy of international standards and a
“Center of Excellence” in Ajloun for eco-
tourism and eco-guardian services in
order to meet national and regional
requirements and create great job
opportunities and social and economic
benefits for the people of Ajioun. As
shown in the corresponding figure is the

The project is located on the banks of
the Ajloun Forest Reserve, about 70
kilometers northwest of Amman, and
the project area is 15678 square
meters, The park was designated in
1988, and the park is located in the
Ajloun Forest Reserve in northem
Jordan. The area of the park is 13
square kilometers, as shown in the
figure, the boundary map of the
protected area and its relationship to
the project site.

map of the general location of project.

®

1. Geographical characteristics.

The location and geographical
environment of the project in relation
1o the reserve, which is located on the
top of the Ajloun Heights in northern
Jcmn To the west, hills lead to

3. Climatic characteristics

Climatic environment at the project site

in relation to mg reserve. The region is
ranging

from hot to (,uld Precipitation occurs

during the cooler season, with sunny

4. Ecological characteristics.

ecological environment in the project.
The project is characterized by its unique
location on top of a i, which overlooks
the most important landscapes of the
Ajloun Forest Reserve, which enjoys a

. Natural resources

One of the abandoned guarries in
Ajloun, which the local environment in
Ajloun was mainly used to obtain raw

The geological and morphological
environment of the project. It features
a temain with- shallow
valleys, sometimes stony outcrops, and
small plots of land for cultivation that

Given the importance of the Ajloun
Forest Reserve area near the project, as it
is an area of rolling hills covered with
dense evergreen oak trees, interspersed

materials and  workers  in
construction of the project.

the

with pistachio, carob and wild strawberry wide-ranging mixture of flora, wildlife | days being clear. include olive trees, vineyards, and ., Israel and the Mediterranean
trees. and biodiversity. orchards of fruit trees.
Description of the distinctive structural spaces Description of the building systems of the project

Restaur

There is the Baloot Restaurant located
in the Royal Academy of Nature
Conservation, and this restaurant space
s one of the distinctive spaces, which is
distinguished by its location on the
balcony, while respecting the overlap
of trees with the wooden floor.

n Columns and
The columns were built in the form
of a rectangle and a diamond at an
angle of 45 degrees of reinforced
concrete. Al openings were made of
glass with aluminum frames in the
curtain walls.

Walls and cladding:

The walls were built of reinforced
concrete, in addition to the concrete
walls covered with glass and stone. The
walls were covered with rectangular
stone blocks of uniform height of about
20 cm and of different lengths using
cement.

T creating

The prominence of the building on the
site is central to its architectural concept
but very contextual, it also projects an
image of pawer atop Mount Ajloun. The
building is divided into two zones, uniting
them in the central entrance foyer.

The systems use of the conference space
reflects contemporary aesthetics through
unfinished cellings, exposed concrete
walls for acoustic buffering as well as
isolation, and the conference space is
designed to reflect the surrounding
nature and local culture.

rs:

the building, the ceilings consist
of exposed concrete and limestone
floors. While outside the building on
the restaurant terraces, the pergolas
are made of steelwork and timber.

characteristics of the built environment

s

]

6.The design reflects the climate
Orienting the project according to the
direction of the sun and the
movement of winds in relation to the
hot Mediterranean climate in the
Ajloun Forest Reserve.

2. Use of local building materials
The abandoned quarry was used to
mine the Anjara limestone used
throughout Jordan as a building
material since pre-modern times.

I 1. Compatibility with the surrounding
[distinguished personality): environment

The site of the project surrounding
three distinct sides with natural,
recreational, heritage and cultural
areas near the Ajloun Forest Reserve.

$.dominant visual character

The architectural character was local to
the project site, as the academy project
s located on the outskirts of the village
of Umm al-Yanabi. The urban character
s detailed in the analysis row later.

Realizing this outstanding project that
relied on traditional building techniques
with contemporary materials provides
opportunities to  create perfect
combinations of the two for structural
and expressive purposes, compatible
with the natural

The massive front elevation celebrates
the exposed slope and creates a
dramatic extension of the sheer rock,
forming the building within the quarry
in harmony with the environment.

Characteristics of sustainable architectural formation

%z =\ [}

Principles of urban character in directing

Afforestation and mulich elements at

Natural surroundings for the Royal An illustration to show the priority of the The effect of sun direction and wind | A map to show the project site and its
Academy of Nature Conservation project, | the project site surrounding the | size of the spaces and the function of the | and forming biocks. movement on building orientation. relationship to the urban character.
reserve. urban spaces.
The most important strategies for »
project  design  have  been
demonstrated in the criteria for =
achieving sustainable _architectural :
formation  using  traditional
architecture  techniques in nature
reserves, in designing the table for
project data with defining building ;
standards and requirements in nature
reserves, and defining criteria for
achieving  sustainable  architectural 3.8
formation using traditional Building and shaping techniques Building and shaping techniques with Building and shaping techniques with The function of the project site in Characteristics  of lhe traditional
architecture techniques. with local building materials in | local building materials in columns | local building materials in walls and | relation to heritage and culture . architecture used in the project, | 8
cellings and floors. and openings. cladding. according to the conditions of the hot (RIS
i imate.
formation using traditional architecture reserves
Characteristics of sustainable The foundations and values inherent in the Activity laws Activity laws Activity laws.
architectural formation architectural formation
T ET T TEH T T T = v
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Table.11: Wasit Natural Reserve Visitor Centre Project

The project is an innovative site, created ' The project Is located in the Wasit

The project consists of three buildings, s
L . to continue protecting the natural Nature Reserve in the Emirate of

where visitors descend a ramp to reach

4 e i Eaweah Wi environment, educating people about the Sharjah, north of Dubai. The process of

= BBl ae e Saia et e es ol richness of the wetland ecosystem, and rehabilitating the damaged ecosystem

\ R e o e R i providing information about the birds began in 2005. The project area is 2534
& Y that frequent the area and other wetland

the other, the museum gallery is long.
At the far end, a third linear bullding
houses a café and muitipurpose space.
As shown in the figure corresponding
to the components of the project.

corresponding figure is the map of the « | reserve is 0.86 square kilometers, as

general location of the project. shawn in (he ﬁ:ule The boundary map
the protected area and its

mlihonshm m the project site.

square meters. The reserve was |¢3 %
areas in the emirate. As shown in the designated in 2015, and the area of the

5. Natural resources

b S DO,
6. Importance, rarity and a. | characterists 3. Climatic characteristics 2. Geological characteris ical characteristics E
nvironmental sensi The importance of water and energy | An ecological setting in the Wasit Nature | Climatic environment at the project site | The ~geological d

Given the importance of the project | resources in the UAE, where water | Reserve Visitor Center project, with 111 | in relation to the reserve. The climate of | environment of the project. The project | of the project in relation to the reserve.
area, it is one of the most important | and  energy  efficiency and | species of birds recorded in the area | the Wasit Protectorate is the same as | was established to continue protecting | The center is located in the suburb of
habitats for a diverse ecosystem along | conservation in agriculture are top | dufing the past 10 years from 2008 to | that of Sharjah, where Sharjah has a hot | the natural environment. The natural | Wasit, north of Sharjah, and runs along
the coastal sand dunes, salt flats, | priority Issues for sustainable | 2018 makes the area important for bird | desert climate, with warm winters and | topography of the reserve has been | the Sharjah/Ajman border, and has

ponds and a large lake development. conservation. very hot and humid summers. | protected which is its coastal sand | beenlisted as aRamsar site since 2019.
Precipitation is generally low and erratic. dunes, a natural lagoon, salt lakes and
mudflats.
of the of the

of the built

Columns and openings: Walls and cladding:

Wooden columns were used to cary | The walls are built of reinforced
the fabric coverings, and the peripheral | concrete  structures. And paint the
columns were avoided in the glass | external concrete walls in the color of
fagades, 50 a cantilever truss roof was | natural stone to blend in with the
relied upon, which allows for seamless | landscape of birds, and paint the

The concept of creating spaces Ceilings and floors:
There s a continuous concrete lintel that | The entrance to the project contains | The plan of the building is a | The roof has exposed steel structural
rises to a height of approximately 60 cm | the ramp that leads to the gallery of | configuration of two bars perpendicular | elements and MEP equipment protected
as the floor outside the museum’s gallery | the museum, and the project is located | to an odd angle. One arrives at the | by expanded metal mesh that gently
is higher than the floor inside, This was | below ground level and out of sight as | intersection of two "bars* with daylight | screens everything, painted black but not
done to bring the birds closer to the sight | one approaches it, leaving the | pouring through shading slits into a | completely masked, and the fioors are

of the visitors, and to anticipate the | uncrowded landscape and slope as the | courtyard-fike space with dynamic, | reinforced concrete. glass fagades. internal concrete walls in white color to
constant interest of the school children. approach to the project. slightly angular geometry. distinguish it in the vastness of the
space.

5. dominant visual character - of 3. Compliant construction tech 2.Use of local building materials 1. Compatibility with the surrounding
Orienting the project according to the | The architectural style of the city of | [distinguished character): Environmentally friendly concrete was | environment Local and contemporary -
direction of the sun and the | Sharjah is diverse, as the | The project site surrounding three used, which is from local recycled | building materials were used, and the o
movement of winds in relation to the | architecture is a mixture of different | distinct elements. Therefore, three | compatibility with traditional techniques | materials, which led to the formation | external concrete walls were painted in
hot desert climate in the Wasit Nature | eras. The urban character is detailed | Dulldines ~ were  formed by to harmonizing the sustainable | of concrete structures for the project | colors (stone) in harmony with the
Roane Ui tie ARl rrw e standardization, with the entrance of the | architectural formation  with  the | that are consistent with o revioe 5
project underground, up to the merger | surrounding  environment  while | and topography of the reserve in an | the harmonization of use between the
of the project. original way to its location. environment and technology.
.
< s

The natural surroundings of the Wasit

—_— ‘ P i o ” o
Afforestation and mulch elements at | An illustration to show the priority of the | Principles of urban character in directing | The effect of sun direction and wind A map to show the project site and its
Nature Reserve Visitor Center project. il

the project site surrounding the | size of the spaces and the function of the | and forming blocks. relationship to the urban character.
reserve. urban spaces.

The most important strategies for
project  design  have  been
demonstrated in the criteria for
achieving sustainable  architectural
formation using. traditional
architecture techniques in nature
reserves, in designing the table for
project data with defining building
standards and requirements in nature
reserves, and defining criteria for
achieving sustainable  architectural
formation  using traditional
architecture techniques.

Characteristics of the traditional
relation to heritage and culture architecture used in the project,

Building and shaping techniques The function of the project site in

with local building materials in

Building and shaping techniques with
local building materials in columns

Building and shaping techniques with
local building materials in walls and

Characteristics and techniques
of traditional architecture used

ceilings and floors. and openings. cladding. S e the conchiows otthe s
The extent to which the project meets the criteria for achievi The extent to which the project meets and in natural
formation using traditional architecture techniques reserves
Characteristics of sustainable The foundations and values inherent in the Activity laws Activity laws Activity laws
architectural formation architectural formation
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4.3. The results of the analytical study of the experiments

By analyzing the experiences of a selection of international and Arab models for projects to see the extent to which
they meet the standards and construction requirements in natural reserves, as well as the extent to which they meet the
criteria for achieving sustainable architectural formation using traditional architecture techniques through criteria for
realizing the values inherent in architectural formation and the criteria for achieving sustainability. This is done through
the tables used in the analysis of experiments, which are based on extracting the criteria that must be met in order to
reach the role of traditional architecture techniques in formulating sustainable architectural formation in nature
reserves, which can be explained as follows:

4.3.1. Structural standards and requirements in

natural reserves 10

It is clear that international and Arab experiences 10
adhere to building standards and requirements in nature %
reserves through the tables used, which achieve the most %
important laws related to activities, laws related to L
tourism management, and laws related to the Convention 2

on Biological Diversity. Through previous monitoring and
evaluation of international and Arab experiences and their
design characteristics of the built environment, the results
showed the extent to which projects achieve building
standards and requirements, by comparing the
experiences. Related to activities and laws related to
tourism management and laws related to the Convention  Fig.20. The extent to which building projects are evaluated for building

for Nature Wasit Natural Reserve Visitor

Conservation Centre

Activity laws ' Tourism management laws Convention on Biological Diversity laws

on Biological Diversity, then the educational buildings, standards and requirements

which is the Royal Academy for Nature Conservation

project, with a percentage of 91% in the laws related to Criteria for achieving sustai i ion using traditional architecture techniques
activities and 100% for each of the laws related to tourism el o asble | Th ndfors s ket e et

= = =
» [ o B = z
23 H

management and laws related to the Convention on
Biological Diversity, as shown in Fig.20.

4.3.2. Criteria for achieving sustainable architectural :
formation using traditional architecture techniques z $iF 2

It is also clear that most of the international and Arab e e/0o|0 0/ 0|e @00 |0|e| 0| __ .
experiences achlev§ the . standar<.is. of sust.amable oleloe|e|e|e|o|e|e|e|olo|e| = 2
architectural formation using traditional architecture — ;3
techniques by comparing the evaluation results of the e 6 o 0 a8 B P R i
experiments to find out the criteria for achieving the 0|0 o 0 (0 0|0 0 00 0 0|0 0 !=§

. . . . HE
founda.tlons and Value§ }nherent 1n' the arch}tectural SlalasliE s E o lalals ol == iz
formation, the characteristics of sustainable architectural =

. _ . e o0 o|o|o|e|le|e|o|c|o|o|0| = |._
formation, and the characteristics and techniques of :
traditional architecture through the tables used. The 0/®|0|e|e]0e]0/0 008 00 0 T if
results can be stated as follows in Fig.21. o o/olele o|ele o|elelolo|e] == |z ;E

. . . . ole|ele/e/e|e|oje|e|o/o]|o0 @ mmu|iit}

Therefore, the focus is on these experiences in the applied B S
study in the fifth chapter to achieve the objectives of the LA G P L[S 82| | 2| || 2=
research in order to reach the role of traditional o|ofoloo|ole|e|efo|o|o|e|o] — |:]E
architecture techniques in serving the marketable i

. . . ye 0|0 0| 6 |9 o|lo|jo0|J]O|O]O - s
architectural formation of "sustainability". Where the 0loj°l® ° °l°}° 18
characteristics of sustainable architectural formation are i |[er | S eV | e e e ) e TR [T e 1388
among the most important foundations and principles for oO|e /e e 0000 0 0000 8 —|}] i
achieving sustainability, which dealt with the foundations —==l==T=]== = === =="="| ¢
of  sustainable architectural ~ formation  through e T O Netams i O Weakinluoae
compatibility of the requirements and criteria for Fig.21. Criteria for achieving sustainable architectural formation using
achieving sustainability with the characteristics of traditional architecture techniques

sustainable architectural formation in natural reserves.

IJIRSET©2023 | AnISO 9001:2008 Certified Journal | 8045


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

ﬁ“‘gg |le-ISSN: 2319-8753, p-ISSN: 2320-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

IJIRSET || Volume 12, Issue 6, June 2023 ||

| DOI:10.15680/1JIRSET.2023.1206004 |

5. An applied study on natural reserves in Egypt

1.5. Application of the Remal al Rayan Resort project as a case study in Egypt

The project is analyzed through the proposed methodology as follows:

=  General description of the project.

=  Characteristics of the natural and built environment.

=  Characteristics of sustainable architectural formation.

=  Analyzing the role of traditional architecture techniques in achieving sustainable architectural formation.
=  Conclusion.

The most important strategies for designing the project have been demonstrated in the criteria for achieving
sustainable architectural formation using traditional architecture techniques in nature reserves, in the design of the table
for project data with defining building standards and requirements in nature reserves, and defining criteria for achieving
sustainable architectural formation using traditional architecture techniques, which can be clarified in Table .12.

“Table.12: Remal el Rayan Resort Project

R o o s v In 2017, a mountainous area was s | e sroject s located in wadi 1 Rayan | %5
s developed in Wadi £ Rayan Reserve. It BiNiE inals e reiind
o | sohek and emerainent aciies. took thiee years to meet the stct ;Z:“,i“,,.."ff”,p.,m..m., e
4 As shown in the figure corresponding. regulations for an_environmentally i g Pt e pentellgantigle grend
s protected area, Therefore, Rimal Al [ § sauare . rvserve
10 the components of the project. ) Sesignaed i 198, and 1 resere 1
Rayyan Resort was opened in March
. located sbout 150 Kilometers from
2021 with a restaurant, three suites permpro i et )
and four rooms. As shown In the : lometers, us shown in the fgure, the
corresponding figure I the map of the Soundary map of the protected area
et Bt general location of the project. andits relationship 10 the project ite.
R
-

@.-—
e=iS

The project is one of the most important | resources including wind and solar
desert areasin the Westem Desert, which | energy, and forestry, which aims to
enjoys stuning and panoramic views of | optimize the use of treated wastewater,
the white and black deserts, including | timber production, and sand dune
rock formations, conical mountains, and | stabilization.

he only waterfals n Egypt

%

of th

. Ecological characteristics 3. Climatic characteristics 2. Geological characteristics 1. Geographical characterlstics

o ecological _environment In the | Cllmaticanvironment at tha projectsitein | The geological and

project, which s characterized by | relaton to the resorve, A hot desort | environment of the project. It enjoys | ©f the projoct n relation to the rasorve

biodivarsity of rare plant and | cimate prevails, with warm winters and | o e el B D TIEOE | i s located on the banks of the lower

terrestrial organisms as well as marine | Y&V hot and humid summers. Stasle | oy, ging sand dunes, natural springs | 3ke Whith covers an area of 62 square

o P Silometers. It is also located near Wadi
£l Rayan Falls, which i one of the largest

spaces Description of the building systems of the project

KIS
= e S g

The wing ssaces have boen used with | The design of the wenue s 3 perfect | The structures were configured I the several volds, | The columns are bult with the | The wails were buit with the wooden
local materials that blend perfectly with | example of having an architectural | form of geodomes and innovative | including wooden beams covered with | technique of wood structure | structure technique, the stone
ihe beauty of the Sahars desert. The | sevsilty that respecta s rvonment | arciteciural tents in harmony and | cloth, wooden beams covered with | {phywood) and sone imestone). As | techiase, and e oy techmigue,
buildings are inslred by the agpearance | and  blends eloquently into s | harmony with the surrounding desert | paim leaves, and wooden beams [ for the openings, wood (plywood) S et e

of the desert and the sand dunes, using | envirooment in harmony with the Sl w e Kok e
ironment mbolof re . As fe wi in ind windows.
Simple. stractores and circular shosos. | sumounding desert dunce. There ate | EVIFONMENtasasymbolof theshapes | covered with bamboo. As for the | was used in the doors and windows.

5. Natural resources
The area boasts water and natursl

‘downdrafts snd high clear clouds make for
aid, hot conditions with intense sunshine.

s of the built en

reflecting the nature in which they are | various seating areas with a dining table | ©f the sand dunes. flomc the oe of thes variec: narmony with the natural environment,
located n order to respect it Mardle has boan cad In some of the
e r——— -

environment
Contemporary local bullding materlals

” =
Local building materials used in the
project. Which Includes clay, stone,
bamboo, and wood, and are
renewable and  resource-efficient
materials

6. The design reflects the climate: 5. dominant visual character 3. Compliant construction technigues

Orienting the project according to the | The architectural style of Tunis The bullding was designed "“"
direction of the sun and the | Village is one of the most famous | The project site surrounding four
movement of winds in relation ta the | rural and traditional buildings i the | distinet clements. Which is one of the
hot desert climate In Wadi El Rayan | south of Lake Qarun. The urban | most important desert areas in the | 1 ety oz
Reserve. character is detalled In the analysis | Westem Desert, which enjoys | il (T Gt T M

row later. stunning and panoramic views. S et abay
combination of hetage and modernity.

resulted in the bulding intogratiog ke
local fich traditional culture and in

waro used 3nd reliance on the form of
innawative architectural goodomes and
tents, leading to the integration of the
roject a1 pan of the natural
envitonment surrounding the reserve.

e P ey et el S the | Princiles o urban characte i directing | The effect of sun direction and wind | & map 10 show the projet sit and its

Rayan rozort project .| s of the spacos
spaces
ﬁ B )
v .
standards and requirements in nature
reserves, and defining criteria for

I—— B
emiovins sl avchtectural | Bulking s shaping echriques with. | Buikding and shaping {echniques with | Bulding and shaping techriues with | The function of the project ste in | Charactrisics of the _vadioral

The most important strategies for
project  design

demonstrated in the criteria for
achieving sustainable  architectural
formation  using traditional
architecture techniques in nature
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5.2. The results of the case study analysis

Through the application of the case study of the Rayyan Sands Resort project in knowing the extent to which it meets
the standards and construction requirements in natural reserves, as well as the extent to which it meets the standards for
achieving sustainable architectural formation using traditional architecture techniques through the criteria for achieving
the foundations and values inherent in the architectural formation and the characteristics of sustainable architectural
formation and the characteristics and techniques of traditional architecture used . This is done through the table
summary of the case study, which is based on extracting the criteria that must be met in order to reach the role of
traditional architecture techniques in formulating sustainable architectural formation in nature reserves, which can be
explained as follows:

5.2.1. Structural standards and requirements in
natural reserves o
It is clear that the case study adheres to the building '
standards and requirements in the natural reserves through
a summary of the table, which achieves the most
important laws related to activities, laws related to
tourism management, and laws related to the Convention
on Biological Diversity. Through monitoring and previous 8 - e
evaluation of international and Arab experiments and their T T T e ows
design characteristics of the built environment, the results Froject suRlustion of bulding stands
showed the eXtent, to which pl‘O]eCtS. achieve building Fig.20. The extent to which the project evaluates the building standards
standards and requirements, by comparing the study case and requirements
in the experiments. Of the laws related to activities and
laws related to tourism management in order, as shown in

The extent to which the project

= building standards and requirements

Fig.22.
5.2.2. Criteria for achieving sustainable architectural
formation using traditional architecture techniques AN i

It is also clear that international and Arab experiences elefco]o|o|e][e/elo[o]o o]0 -
achieve the standards of sustainable architectural e | e P ) 6 ) O e T -
formation using traditional architecture techniques bl 10 0 0 Bl B el B 0 B £

. o | e LI L] ® | e ® @ @ O O o L] 3
through the results of the evaluation of the case study to slelele e alalalole s — H
know the criteria for achieving the foundations and values S Gliaielicioolicioialic ol ils
inherent in the architectural formation, the characteristics e R R R RE R R ! f
of sustainable architectural formation, and the - o|le|o|e|e e e ele .
T :

characteristics and techniques of traditional architecture
through the tables used. The results can be stated as
follows in Fig.23.

Flg 21. Crlterla for ach1ev1ng sustainable architectural formatlon using
traditional architecture techniques

It is clear from the results of the statement that the case study focused on the techniques of clay, stone, wood and
bamboo, which are more contemporary, more solid, durable and more environmentally friendly, in addition to being the
future. It just needs to develop some elements of this evaluation, which achieved the research objectives down to the
role of traditional architecture techniques in serving the marketable architectural formation of "sustainability". Where
the characteristics of sustainable architectural formation are among the most important foundations and principles of
achieving sustainability, which dealt with the foundations of sustainable architectural formation through compatibility
of the requirements and criteria for achieving sustainability with the characteristics of sustainable architectural
formation and the characteristics and techniques of traditional architecture in nature reserves.
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V. CONCLUSION AND RECOMMENDATIONS

The study dealt with the characteristics of the natural and built environment in natural reserves, and reviewed natural reserves in
terms of concept and importance, through these reserves it dealt with their concept, importance and classification according to
the International Union for Conservation of Nature (IUCN) and according to the Environmental Affairs Agency in Egypt.

The importance of studying the characteristics of the built environment in natural reserves in Egypt, as it dealt with building
restrictions in natural reserves through international and local laws and regulations regulating construction in natural reserves.
The characteristics of the built environment in the natural reserves were presented in order to achieve the compatibility of the
building with the environment by analyzing four types of buildings built in the natural reserves.

The value of architectural formation in the concept, foundations and inherent values. Thus, knowing the foundations of
sustainable architectural formation through compatibility of the requirements and criteria for achieving sustainability with the
characteristics of sustainable architectural formation in natural reserves.

Provide an understanding of the formation of traditional architecture and the factors affecting its formation and existence. Due
to the insufficient research on this subject, the method applied in this subject was based on the available research and reflections
from the fieldwork study. The main objective that can be learned from exploring different traditional buildings is how the
building blends with the natural surroundings using traditional techniques both on the external facade and through the internal
techniques used. Finally, examining the forms and solutions of traditional architecture around the world can help solve the
problems facing today's architecture. Lessons learned from these inspiring solutions must be implemented into current
contemporary designs.

Identifying traditional architecture in terms of concept and characteristics by addressing the concept of traditional architecture
and its characteristics. Then the traditional architecture in techniques and standards by identifying the various traditional
techniques in construction, and presenting the traditional techniques in construction that enabled builders to reach the building
of traditional architecture with advanced ancient methods around the world with sustainable architectural formations, and thus
the focus was on the most important materials used in the techniques: Clay, stone, wood, and bamboo in order, which are more
contemporary, more solid, durable, and more environmentally friendly, in addition to being the future. Finally, the criteria for
achieving sustainable architectural formation in nature reserves, which clarified the extent to which sustainable architectural
formation was achieved by taking advantage of traditional architecture techniques.

Focusing on analyzing international and Arab models in theories, examples and descriptions of four types of existing buildings
in natural reserves, including hotel residential buildings, tourist buildings, educational buildings and museum buildings, which
were distinguished in nature reserves by a unique natural identity and personality that developed from the amalgamation of
influences such as natural desert terrain, climate and geography. There, it influenced the way of life, patterns and forms of
construction, and the distinction of sustainable architectural formation in nature reserves from other patterns. In addition to
analyzing international and Arab models of traditional architecture, it witnessed rich examples of traditional architecture
distinguished in the development of forms and materials used with techniques, which depend on natural resources, especially
the remains of wood and trees. Therefore, the international and Arab experiences were selected in the following points through
these projects: the Visitor Center project in Canada, the Royal Academy for Nature Conservation project in Jordan, and the
Visitor Center project in the United Arab Emirates, with extracting the criteria that must be met in order to reach the role of
traditional architecture techniques in Formulation of sustainable architectural formation in nature reserves.

VI. FUTURE RESEARCH

The research proposes a set of recommendations and future studies in this field and the research approach to the role of

traditional architecture techniques in formulating sustainable architectural formation in nature reserves in Egypt. The following are
some important instructions:

Studying the conservation of natural reserves due to environmental scarcity and sensitivity, including the natural features and
geological features that the region contains distinct geology and landscapes of high aesthetic value. Therefore, it must be
preserved and preserved, and the building requirements and standards must be fulfilled in order to be compatible and in
harmony with it functionally and aesthetically.

Studying harmony and homogeneity between buildings and nature by using local natural resources as building materials, as
architect Hassan Fathi used to say: "The building lives in the land to which it belongs." For example, buildings can be fashioned
into mountains, roofs are forests, and columns are trees, something akin to man-made "ecosystems," in service of the
marketable architectural formation of "sustainability."

Studying traditional building techniques and their impact on the plastic elements in a strong way, and focusing on changing the
features of architecture, as it provided a great deal of freedom and flexibility in the architectural formation. Moreover,
traditional architecture can be considered sustainable because it respects economic, environmental and social factors. Therefore,
we must fully study these sustainable plastic elements and increase architectural awareness towards them, in order to keep pace
with the traditional architecture techniques that are compatible with them. Among the most important techniques of traditional
architecture in construction and formation are: construction and formation techniques with clay, stone, wood and bamboo,
which are more contemporary, more solid, durable and more environmentally friendly, in addition to being the future.
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