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ABSTRACT

The coast is one of the most complex systems on earth as it is the result of the continuous
interaction between people, land, and water. These physical processes shape the geomorphology
of the coast, which sustains specific ecosystems that provide crucial services to human societies
to flourish. This paper aims at expanding the understanding on the functioning of the waterfronts,
which are crucial factor to increase the awareness regarding the challenges of developing and
governing coastal areas and waterfronts. Evidently, climate change represents the major human-
induced source of natural risks. Understanding the risks associated to the coast is crucial to
provide safe and resilient human environment. Planners must address the challenges of
waterfronts and coastal areas’ planning approaches. Coastal cities are facing the challenge not
only by providing high quality services for its inhabitants but also to integrate specific coastal
and waterfront uses that demand a large quantity of space and requires highly specialized
services. Ports, dwellings, beaches, promenades, protectorates, industry, logistics, resorts,
restaurants, are just few of the uses that characterized most coastal cities and waterfronts and
need to be integrated into the urban fabric and smartly diminish the consequences of climate
change. This paper provides an analytical narrative of Doha, the capital city of Qatar as a typical
city-state in addition to significant coastal cities in Qatar like Al-Khor and Al-Wakra. The Gulf
always played a major role in Qatar’s economical, social, cultural, and political life. Inhabitants
of old Doha being fishermen and pearl divers perceived the Gulf not only as source of their
prosperity but also considered as a sacred entity.

Keywords: Coastal Cities — Waterfronts — Doha, Qatar — Coastal Management — Coastal
Development — Climate Change.
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1. Introduction

Some cities have long-treasured waterfront promenades, many cities have recently built ones,
and others have plans to create them as opportunities arise. Beyond connecting people with
urban water bodies, waterfront promenades offer many social and ecological benefits. They are
places for social gathering, for physical activity, for relief from the stresses of urban life, and
where the unique transition from water to land eco-systems can be nurtured and celebrated
(Macdonald, 2017). [1]

“The waterfront isn’t just something unto itself. It’s connected to
everything else.” Jane Jacobs.

The Gulf waterbody and the extended coastline are of a great social and cultural significance to
the community of Qatar. With more than 600km of continuous waterfront, Qatar is blessed with
a great potential which can be vital for its urban and economic future. This natural potential can
be also perceived as a great plight if the impacts of climate change particularly the sea level rise
are not considered. This paper illustrates a major shift in contemporary urban development in
Qatar. The shift stems from a deeper understanding of the vulnerability of Qatar as a peninsula
facing the consequences of climate change in an inevitable manner. Evidently, the first cycle of
globalizing the waterfronts urbanity in Qatar and particularly Doha the capital city, was
characterized with an emphasis on the image of the city on the expenses of being concerned and
prepared for the consequences of climate change and global warming. Plenty of skyscrapers were
built along the waterfront to generate a global city image for Doha (Alraouf, 2016)[2].
Additionally, several mega real-estate projects resorted to gulf reclamation to gain more land and

create fantasy housing and recreational projects.

- _‘."’D :; | = .»
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The paper sheds light on new planning approaches, coastal management strategies, global
warming impact assessment, climate change readiness and urban development guidelines which
characterize the new waterfronts development paradigm in Qatar. The related outcomes of Qatar
Vision 2030 specifically the Integrated Coastal Zone Management Plan for Qatar will be
assessed to scrutinize its policy making, planning and implementation. More significantly, the
paper traces the impact of the declaration of Qatar National Development framework and Qatar
National Master plan, as calls for a better planning for the local waterfronts. The paper concludes
with a holistic planning matrix which advises the development logic of coastal cities in Qatar to
create a balanced relation between Gulf, city, and society. It also suggests planning principles,
policies, guidelines and regulations for future waterfronts and coastal areas’ development in

Qatar.

2. Global Lessons: The Urban Value of Costal Development

The meaning of a city vibrant waterfront is centered on creating places for all people. Cities seek
a waterfront that is a place of public enjoyment. They want a waterfront where there is ample
visual and physical public access — all day, all year - to both the water and the land. Cities also
want a waterfront that serves more than one purpose: they want it to be a place to work and to
live, as well as a place to play. In other words, they want a place that contributes to the quality of
life in all its aspects — economic, social, and cultural”. Remaking the Urban Waterfront, the
Urban Land Institute (Seattle Department of Planning and Design, 2012) [3]. In this section of
the paper, several global case studies were analyzed to draw conclusions regarding the main
features of positive and vibrant waterfronts. The selected case studies range from mega city like
the Shanghai Bund Waterfront Redevelopment, the Northern Hong Kong Waterfront and
Melbourne Waterfront Revitalization. The cases also include examples of small and medium

{10}—~
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scale interventions like the case of Aker Brygge Wharf, Oslo, Norway and the Cheonggyecheon

River in Seoul, South Korea.

Figure (1): The best practice cases of the Shanghai Bund Waterfront Redevelopment and
Melbourne Waterfront Revitalization respectively

The cases of Aker Brygge Wharf, Oslo and the Cheonggyecheon River, Seoul illustrated the
value of small and medium scale interventions which aim to transform the city water potentials
into a source of distinction and force to create new spatial experiences. In the two cases, the
waterfronts were planned as social public spaces within the fabric of busy cities. Particularly, the
the Cheonggyecheon River development illustrated the importance of small act and big Impact
approach. How the Cheonggyecheon River urban design restored the green heart of Seoul. The
project is intended to create a green oasis in a concrete jungle. The large-scale cases like The
Northern Hong Kong and Waterfront Melbourne Waterfront Revitalization deal with the
waterfront not only as a social and recreational edge to the city but rather as a center of holistic
development which been infused through the whole waterfront and more significantly penetrated
the depth of the city. These projects have been planned considering a development framework

which sees the waterfront as a catalyst for the whole city development. In the case of The

Northern Hong Kong Waterfront, the refined urban design framework provides a coherent and
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legible structure of uses, building forms, open space, and connectivity. It is built upon the

waterfront promenade and four principal design corridors to create a sense of place.

Figure (3): The Cheonggyecheon River Urban Design Restored the Green Heart of Seoul
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Figure (4): The Northern Hong Kong Waterfront

3. Qatari Cities and Water: A Unique Relation, the Past, the Present and the Future.

The relation between Qatari cities and water is historical and influential. The Urban history of
Qatari cities was substantially affected by the proximity of the Gulf and the economic
dependence on fishing and pearl diving. Studying the urban evolution of Qatar and other Gulf
States would reveal two forms of settlements allocated in an adjacency with water. The first form
is fishermen villages which were distributed along the waterline in the preferred sites for starting
the fishing trips and its proximity to the community Souq. This form or pattern of waterfront
development was not limited to Qatar but was repeated in all Gulf States as fishing and pearl
diving were the main economic pillars for all pre-oil traditional settlements in the Gulf. The
second pattern of waterfront development is the portal cities. These cities grow gradually and
organically around a simple port which was used to facilitate trade activities within the Gulf and

with neighboring countries particularly Iran, India, and other surrounding countries.
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Figure (5): The economic base of the origin of Doha as a fishermen village

3.1.  The Impact of the Gulf on Doha’s Urban Evolution

The city of Doha is the capital of the State of Qatar and is located on the Persian Gulf. The
primary industry in the city was pearl trading through the 1920s, and then collapsed due to the
invention of pearl harvesting techniques in Japan. The population peaked at about 27,000
inhabitants in the 1920s (Alraouf, 2017) [4] and consisted of traditional Islamic desert settlement
patterns, as described by Hakim (1986) [5]. These patterns consisted of a vernacular road
network of cul-de-sacs, which enhanced the privacy of neighborhoods, known as ferej, and the
market, located close to the port and constituting the central public realm. After national
independence, Doha entered a phase in the 1970s and 80s when the discovery of oil fueled a
physical growth of the city’s infrastructure. While the old city centers were replaced by
commercial buildings and apartment blocks for foreign labor, low-rise housing areas rapidly
extended the urban periphery (Al Hathloul 1996) [6]. Studying the urbanity of Qatar and
particularly Doha, would reveal the significance influence of proximity of the Gulf on the city
growth pattern over the past decades. The city of Doha is the largest city and capital of the state
of Qatar and is located on the Persian Gulf. It has one of the fastest growing populations in the
Arabic world (World Bank 2014) [7]. While the population of Doha was below 500 thousand

just 20 years ago, it is now over 1.2 million and expected to continue rising at unprecedented
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rates. Even if we trace how Doha transformed from a traditional settlement to a cosmopolitan
and global city, we can clearly identity the impact of the Gulf on the city morphology, roads
development patter and growth directions. In other words, the urban growth dynamics of Doha
were substantially relaying on the strong connection between city and water. The overall
morphology of the city can also be seen as a reflection of the Gulf waterline geometry. Changes
in the composition and configuration of urbanizing Doha were found due to the gradual growth

respecting the genesis of the city’s development, the Gulf.

Figure (6): The whole process of urban evolution in Doha, the Capital city of Qatar was based
on the strong connection with water

3.2. Why Waterfronts are Significant to Qatar’s Urban Future?

The Gulf and coastline assets are of great spiritual and cultural significance to the people of
Qatar. As all the main cities in Qatar are basically coastal cities, planning for their sustainable
future is crucial. All these coastal cities were and still represent the main centers of urbanization
in the whole State. The growth of Qatari coastal cities population and the preference for living in
coastal areas has resulted in their ever-increasing development (Fromherz, 2013) [8] Coastal
cities and waterfront areas are the most common destination, which brings in economic growth

but implies additional urban development and increases the need for resources, infrastructure,
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and services. Qatar went through different phases of dealing with waterfronts in the last decades.

Most of the coastal cities were transformed from humble fishermen settlements to modern cities.

4. The Status of Doha’s Waterfronts: A Decade of Change

Historically a pearl-trading center, Doha has reinvented itself in just two decades into one of the
world’s active business, cultural and tourism centers. As capital of Qatar, Doha has grown to be
a major city on the coast. Much of the development of the shoreline at Doha has taken place on
reclaimed land so that parts of the city which were once on the coast are now located at some
distance from the sea. The capital contains several historic structures including mosques, forts,
and towers as well as the Souq. The Evolution of Doha’s Waterfront if critically analyzed reveals
profound conclusions about phases of development. The capital city Doha has witnessed a few
transformations after the discovery of oil. As per the waterfront, specific changes can be

concluded as follows:

4.1.  From a source of livelihood to a view.

One of the main transformations that can be observed in the post-oil era is the fact that the Gulf
was not perceived any more as a source of livelihood. Fishing and pearl diving are no longer the
backbone of the State’s economic base. Hence, the Gulf’s new value, particularly for hotels and
real estate developers lies in its ability to provide stunning views for hotels’ guests and

residential towers dwellers.
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Figure (8): Doha’s waterfront in the 1990s

4.2.  The Port and the Market vs. the Glittery Towers

The post-oil era is also related to the domination of changing the image of the city so it can be
easily related to global cities around the world (Roberts, David B. 2015) [9]. The waterfront
which was historically distinguished with its vibrant port and lively market transformed into a
setting for iconic development which constructs the new image of the city as a global urbanity.

The result of such process resulted in the lining up of towers overlooking Doha Bay. Parallel to
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such aggressive development another form of urbanity can be observed. Considerable portions of
the waterfront were designated to private entities primarily hotels, restaurants, resorts turning the
enjoyment of the Gulf waterfront to private places. This privatization of the waterfront was
accompanied with lack of interest in creating spaces for people and reestablishing the strong

connection between the city, the community, and the waterfront in Doha.

Figure (9): Doha’s accelerating waterfront development in the last decade

5. Contextualizing the Waterfronts of Qatari Cities

In addition to Doha, the Capital city, Qatar’s cities are all adjacent to water. The main reason can
be understood once the urban history of each city is analyzed. All these cities are originally
based on fishing or trade small ports. So, every Qatari city overlooking the Gulf has its history
but also acquired some architecture, urban, cultural, and functional roles through the last few
decades. Therefore, for planning the future development of Qatari cities’ waterfronts, being
informed about its history and current status is significant. The idea is using the personality,
historical narrative, urban character, and assets of every Qatari city to articulate its unique
approach to waterfront development. For example, if we compare between the other two cities

following Doha in the ladder of Qatar’s most important and populated cities, interesting
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conclusions would be revealed. In the case of Al Khor City/Municipality, the fishing port is the
origin of the city. Al Khor city is located specifically on the East coast of Qatar, about fifty
kilometers from Doha and come third in terms of population with its 200,000 inhabitants. Qatar’s
second city Al-Khor has been a location of some importance since the 1st millennium BC.
Several archaeological excavations have taken place within the town and its immediate vicinity
mostly focusing on the ancient production of purple dye using murex shells. As an
acknowledgement of the importance of archaeological remains in the area an archaeological
museum has been established in an old police post on the shore. Within the town there are
several restored historic buildings including three towers and a historic mosque. The personality
of the city now is weaved around a recreational role which needs to be elaborated and further
explored. The future development of the city and particularly its waterfront should consider the
city character, function, and personality. Hence, invest more in developing the city and its
waterfront as a holistic recreational development serving the community, the city, and the whole
country. The second important case is Al Wakrah City/Municipality. Al Wakrah, a city in Qatar
is located south of Doha. The city of Al-Wakrah is located to the south of Doha. The city has a
long history and archaeological excavations have revealed occupation as far back as the 1st
century AD. The principal historic area of the city is located next to the Dhow port and includes
several houses, shops and mosques which have recently been restored. In addition, there is a
large fort in the city belonging to the ruling family. The Eastern shore of Al Wakrah faces the
Gulf. Originally fishing and pearling village, Al Wakrah has now evolved into a small city with a
population of more than 300,000 inhabitants making it one of the largest cities in Qatar. The city
has a strong history and evidence of the traditional architecture and urbanism of Qatar. It is also

the location of the famous fort and traditional market. Hence, a focus on the historical heritage as
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a potential for developing the city’s waterfront can be a key to its uniqueness within the Qatari

context.

Figure (10): Partial attempts to develop parts of Al Wakrah waterfront as a manifestation of
local heritage to attract tourism and serve the local community alike.

6. The Main Challenges of Waterfront Development in Qatar

For Qatar to develop its waterfronts and coastal cities in a sustainable manner, a few challenges
need to be confronted. As explained earlier, all the waterfronts and coastal cities in Qatar are part
of the country’s environmental assets and contain the most significant urban and architectural
heritage since all traditional cities in Qatar were historically portal cities connecting Qatar with
the rest of the world via trade and other economic activities. Here are the main challenges as
prioritized to be confronted in any strategic planning aiming at developing waterfronts and

coastal cities in Qatar.
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6.1. Waterfronts as a Catalyst for Urban and Economic Development

To mitigate these problems, it is necessary to consider coastal cities as dynamic complex systems
which need energy, water, food, and other resources to work and generate diverse activities, with
the aim of offering a better socio-economic climate and quality of life. Consequently, the
integrated management and sustainable development of coastal cities is essential, with science,
technology, architecture, socioeconomics, and planning, all contributing to provide support to
decision makers (Alraouf, 2018) [10]. As stated in Qatar National Development Framework:
“Although Qatar is a coastal nation, there is a significant under provision of recreational and
leisure facilities in coastal locations for the community to enjoy”. Qatar National Development

Framework (QNDF).

6.2.  Environmental Conservation.

The activities common to coastal cities and waterfronts areas require the development of well-
planned and managed urban environments, not only for reasons of efficiency and economics, but
also to avoid inflicting environmental degradation that causes the deterioration of natural
resources, quality of life and human health. Preserving the environmental assets allocated along
the extended Qatari coastline including mangrove trees. Qatar should learn from the negative
consequences of water reclamation as it negatively affected marine ecosystems. Extensive
coastal development in Dubai's artificial islands is a very illustrative example of such negative

impact. Another important aspect in planning contemporary waterfronts is dealing with the

future consequences of climate change.
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Figure (11): The view over a few mangrove trees that grow on the shores of Qatar

Protecting Biodiversity, the rich biodiversity of the Arabian Gulf includes dozens of mammal
species, hundreds of bird species, and scores of amphibian and reptile species; and highly
productive coastal habitats, including intertidal mudflats, seagrasses, algal beds, mangroves, and
coral reefs, and a variety of fish species. Climate change is a major threat to the retention of this
biodiversity. Ecosystems such as mangroves, rawdah, wadis, urban parks, sea grass communities
and coral reefs provide important ecological services. These include the provision of food, soil
formation, and nutrient cycling. Mangrove forests and seagrass communities are also highly
productive carbon sinks with production rates equivalent to tropical humid forests. Introduce
buffer zones to protect sensitive ecosystems Sensitive ecosystems include Protected Areas,
mangroves, coral reefs, sea grasses, and other habitats that are not formally protected but are of
ecosystem importance. Buffer zones around sensitive habitats help to protect these ecosystems
from the impacts of development which include dust, noise, light, recreational disturbance, and
run off. It is proposed to commission a study into appropriate buffer zones and migration
corridors for Qatar’s Protected Areas and mangroves. As an interim measure, it is recommended

to prohibit development within 250 m of Protected Areas, mangroves, seagrass, and coral reefs.

Introduce environmental offsets an environmental offset compensates for unavoidable impacts

) T S —
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on valuable species and ecosystems. It is proposed that an environmental offset should be
required as a condition of approval when any development is likely to result in a significant
residual impact on valuable species and ecosystems, especially on mangroves, seagrass, and

coral reefs®.

6.3. Heritage Conservation.

The second main challenge in developing waterfronts and coastal cities in Qatar is heritage
conservation. All the portal cities in Qatar from Doha to Al-Khor or Al-Shamal in the north or
Al-Wakra in the south are sites for a valuable architectural and urban heritage. From the fabric of
the traditional center of these cities to the unique vocabulary of architectural elements used in
houses, mosques and majlises, conservation and preservation of such valuable and irreplaceable
heritage should be a priority. Many of the coastal archaeological sites are located close to the
high-water mark of the intertidal zone and are consequently vulnerable to tidal surges or high
velocity wave action. In some cases, this could lead to the destruction of areas of a site and in
some cases whole sites may be threatened with destruction. Hence, the role of urban planning
authorities in Qatar should be articulated around a more sensitive approach to waterfront
development. An approach that will allow development and growth but more significantly
acknowledge the importance of conserving the nation's heritage and preserve such valuable

chapters of Qatar’s history.

6.4. Waterfronts in Qatar as Places for All
Many scholars in the field of urbanism, through their research, have highlighted the importance
of the human dimension in urbanism (Jacobs, 1961; Gehl, 2013) [11,12] and offered insights into

systematically studying environmental behavior (Zeisel 2006) [13] through international studies

! “Climate Change Strategy (CCS) for Urban Planning and Urban Development Sector in the State of Qatar”

_‘D-“. =y

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL.5, NO.10, December 2022

in public life (Whyte, 1980; Gehl, 2013) [14,12]. Studying public life offers immense insights to
urban environment professionals by bringing users back into focus when they may be overlooked
in design (Gehl, 2013) [12]. The expected outcomes could play an essential role in achieving the
needs of the whole social spectrum that are considered as community members dwelling within
Doha and other cities. People in Qatar could belong to any of the more than 150 nationalities that
make Doha and other Qatari cities one of the world’s most diverse places. Hence, waterfronts
development in Qatar should speak to this diversified human mosaic and take their needs and

aspiration into consideration.

7. The Role of the Urban Planning Department in Qatar: Towards an Integrated Coastal
Zones Development

The Inevitability of Coastal Protection

The impact of climate change on the coast is one of the main concerns for the sustainability of
human development since coastal areas are important zones of settlement and play a vital role in
the wealth of many nations. The coastal development in the State of Qatar is taking place at an
unprecedented rate being the knowledge of climate change impact basic to apply coastal
mitigation and adaptation strategies and develop an adequate ICZM Plan for the Qatari coastal
areas. A coastal diagnosis of the current situation and challenges faced by Qatar coastal area in
the future are required to formulate an ICZM Plan adapted to Qatar situation. Sea level rise
(SLR) receives most of the attention because of the high coastal population at risk of inundation
from SLR (particularly during extreme sea level events). However, inundation is not the only
process of concern to coastal communities, being beach erosion, another important problem

detected all around the world. Beach erosion can be caused by wave climate changes, besides sea
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level rise. Climate changes can produce other impacts with important economical and social

implications, for example, effects to functionality and stability of coastal structures.

Qatar coastline has come under increasing pressure as it continues to attract many new residents
and visitors seeking the lifestyle and environment of coastal living. Planning for coastal
communities must balance the need to provide jobs, housing, facilities, and transport for a
growing population while maintaining the coast's unique qualities. It was evident in Qatar
National Development Framework (QNDF, 2016)[15] that Qatar as a costal nation is not
utilizing such a potential to the maximum level desired®. Qatar National Development
Framework (QNDF) and the generated Qatar national Master plan acknowledged the lack of
clear strategy to deal with the waterfront development and coastal growth. Hence, Interim
Coastal Development Guidelines (ICDG) was developed with the determination to use it
temporarily till the finalization of a comprehensive and integrated study dealing with Costal
Zones Management. The main value of ICDG is to guide the assessment and approval of
recreational, leisure, tourism and other forms of development and facilities proposed in coastal
locations. Additionally, it directs public and private sector development to follow a clear set of
development objectives, definitions, and regulations to prevent the risk of environmental

degradation in the Coastal Zones.

> QNDF has proposed the preparation of a comprehensive Integrated Coastal Zone Management Planning (ICZMP)
to help manage and sustain the nation’s valuable coastal assets.
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Figure (12): (Source: QNMP, 1CZD)

Based on the coastal form of Qatar and the land use sensitivity analysis that has been undertaken
and mapped, appropriate forms of land use and occupancy in the four major coastal zones have
been identified. The Four Coastal Zone Types are Protected Areas and Aquifer Protection Zone,
Developed Areas, Future Development Zone, and QP Jurisdiction Zone boundary and areas that
have not been designated in the first the first three types. The third type or zone which is related
to future development was also divided into three zones depending on the sensitivity of the
development context. Hence, Classification of Future Development Zone was categorized as
such The Future development zone with less environmental sensitivity, The Future development
zone with medium environmental sensitivity and The Future development zone with high

environmental sensitivity.

Figure (13): The main promenade of Doha and the connected green public spaces.
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Figure (14): The interaction between people and the waterfront along the city’s active
promenade.

Figure (15): The real estate development of the Pearl projects developed on reclaimed land.

8. Creating Vibrant waterfronts in Qatar: The Suggested Planning Principles, Guidelines
and Recommended Actions

This study involves an initial review of the literature on waterfront developments and urban

sustainability to extract a comprehensive set of criteria that can be used to develop a vibrant,

sustainable, and successful waterfront (Macdonald, 2017; Andersson, 2018) [1,16]. Therefore, in

this section, the lessons learned from the selected case studies in addition to the analysis of

published literature on the new trends of planning waterfronts would construct the base for
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suggesting strategies, planning and design concepts which can guarantee the creation of create
waterfronts. First, the importance of providing a diversity of attractions to create an all-time and
all-season waterfront. Also, to provide a continuous waterfront promenade with an extensive
greenery. The promenade as an extended spatial experience supported by green spaces would
encourage social interactivity and sense of belonging to the waterfront. Such frequent usability
can’t be attained without allowing for public access and providing for environmentally friendly
transport including green buses, bicycles, safe pedestrian routs and even effective water
transportation. It was also documented that in all successful waterfronts, the main landmarks
were integrated with the waterfront promenade to increase connectivity and vibrancy.

A social approach to urban waterfront regeneration is an important condition too as it will
guarantee that the regeneration of the waterfront is speaking to all people without any form of
rejection, discrimination, or neglect. Such an inclusive approach would create bonds between
people and place. The social approach to waterfront development would affect the decision
making in the planning processes. The role of planners in public space planning is crucial but
integrating the views of the community members is equally important. Hence, citizen
participation in the planning and design process of any waterfront is not an option as waterfronts
are one of the most social places and should by planned and designed by people and for people.
Another crucial principle in planning waterfronts is to diversify uses and activities along the
waterfront and within the coastal cities to include residential, commercial, cultural, institutional,
and mixed uses connected with open and public spaces.

For a waterfront to succeed and attract people and enhance its city, a focus on quality and
successful place making is highly recommended. Design-based waterfront developments should

attain several qualities to accomplish positive planning process which would lead to vibrant and
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attractive waterfronts. More integrated spatial and planning patterns to guarantee the success of

waterfronts can be crystalized as such:

8.1.  Waterfront as a Sequence of Public Spaces
Begin by envisioning a network of well-connected, multi-use public spaces that fit with the
community’s shared goals. Waterfronts should be designed as a sequence of active and vibrant

public spaces speaking to the whole city dwellers.

8.2.  Public Goals are the Primary Objective

Waterfronts everywhere are too valuable to simply allow developers to dictate what happens
there. This is not to say that private development is unwelcome and should be discouraged — on
the contrary, it is often necessary to the future of a healthy waterfront. But the best solutions for
revamping waterfronts put public goals first, not private short-term financial objective. The
needs of the different sectors and groups of the community are the primary objectives of a
successful waterfront. The viability of a waterfront development is also about how to balance

public and private invest to be economically sustainable.

8.3.  Build on Existing Assets & Context

After establishing the public spaces and public goals, begin the public visioning process with the
existing assets and surrounding context. Therefore, it is wise to start small to make big changes.
Placemaking is about doing more than planning. Many great plans get bogged down because

they are too big, too expensive, and simply take too long to happen.

8.4. Create A Shared Community Vision
Unlike a master plan, a community visioning process does not lock a project into a prescribed

solution. It is a citizen-driven initiative that outlines a set of goals--ideals to strive for--that set
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the stage for people to think boldly, make breakthroughs, and achieve new possibilities for their

waterfront.

8.5.  Create Multiple-Use Connected Destinations

Create a vibrant mixed-use community affordable and welcoming for all. The value of inserting
popular destinations within the waterfront is to create a special place to draw people. The most
effective way to propel a visioning process is to set a goal of creating a number of great
destinations along a waterfront, an idea will guarantee extensive flow of people in different day
times, seasons, weather, and conditions. Such destinations along the waterfront should be
connected to one another and incorporated into a vision for the waterfront. The connectivity
between the selected and well-planned destinations should be achieved via encouraging
walkability and design the public realm which would encourage people to walk and reach the
different destinations in safe and enjoyable manner. Link: Connect the city and the water. And
provide multiple ways to get around and to reach the waterfront include transit, walking and
cycling. Additional aspect in terms of suggesting uses for waterfront is to focus also on
suggesting water uses. Activities like boating, sailing, fishing, swimming, and other related

activities add positively to the vibrancy and open options for different users.
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Figure (16): Lusail city is a waterfront development where the principles of sustainability, water
connectivity and creating network of public places along the main promenade are applied.

8.6.  Open the site with accessible public spaces for all.

A vital dimension in developing waterfronts which would speck to the whole community is
maximizing opportunities for public access. It is essential that the waterfront be accessible for
everyone to the greatest extent possible. Therefore, facilitating access and enhancing linkage
would enhance the overall quality of the development. Waterfronts should be seen as a

manifestation of the democratization not privatization of public spaces.

8.7.  Create a green, sustainable, innovative model community.

To balance environmental benefits with human needs, waterfront development should consider
environmental assets and a healthy blend with it to produce a showcase of authentic sustainable
development. While a wide variety of uses can flourish on a waterfront, many successful
destinations embrace their natural surroundings by creating a close connection between human

and natural needs.
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8.8.  Waterfront’s Identity and Image.

Despite all functional aspects of a waterfront but it is also a platform to represent the identity of
the city or the state. A waterfront also collectively would construct an image that can be literally
printed in the minds of the dwellers or visitors alike. Therefore, the visual qualities of the
waterfront are significant as it can be a representation and manifestation of identity and

responsible for the city image.

Figure (17): Cultural facilities like Qatar National Museum with its old and new components are
used to create a distinguished identity for the Doha’s waterfront.

9. Conclusions and Recommendations

Qatar should acknowledge that waterfronts, the unique places where land and water meet, are a
finite resource, embodying the special history and character of each city. Qatar’s approach
towards developing its extended waterfronts should be holistic, comprehensive, and sustainable.
The suggested urban planning principles, patterns, guidelines, and actions are tools to ensure that
all coastal cities in Qatar exploit its relationship with water in a way which would serve people,

attract tourism, and promote diversified economic routes. Doha and all Qatari cities should
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perceive the blessing of being developed along the waterfront as a great potential for a more
sustainable and livable urbanism. Towards Looking at the urbanization of Doha and other Qatari
cities, waterfronts can act as a medium to achieve City/Waterfront interaction. The urbanity of
Qatar needs more effort towards connectivity and continuity. The connections, corridors, and
vibrant green streets towards the waterfront act as the city veins facilitating the coastal
development to connect with the inner parts of the city. Hence, the successful waterfront acts as
an interface to connect and link the city with its surrounding waterbody. It’s possible that Qatar
may end up getting a sparkling, successful new waterfront districts that draws in tourists from the
world’s four corners. To strengthen the waterfront's coherence and connection, this paper pays
special attention to the design of waterfronts, ensuring that promenades are maintained as
pedestrian and cyclists-friendly zones. But the suggested approach implies a different definition
of target groups. A definition which gives priority for the local community and hence calls for a
balanced urbanism, community participation and a public and private partnership. Developing
waterfronts in Qatar can be seen as physical manifestation of the memory of place. Qatar
architectural and urban heritage conservation within Qatari waterfronts commemorates history
while creating a new legacy.

Abbreviations:

CCS: Climate Change Strategy

ICDG: Interim Coastal Development Guidelines
ICZMP: Integrated Coastal Zone Management Planning
QNDF: Qatar National Development Framework

SLR: Sea level rise
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ABSTRACT
E-learning and blended learning have become an integral part of modern academic and
educational systems. It provides easy access to educational opportunities for a very wide range of
individuals to pursue their educational and rehabilitation goals. These educational systems have
the potential to improve the quality of the teaching and learning process and raise the level of its
performance to higher levels. Advances in communication technologies have led to a new
approach of connectivity, known as the Internet of Things (IoT), where every device is
connected to the network, so all objects can communicate with each other. These technologies
help in developing e-learning infrastructure, especially in applied disciplines where special
requirements are needed, such as acquiring specific technical skills and practices through
training. Embedding Internet of Things and Mixed Reality technologies is the solution for
developing e-learning and blended learning systems in applied disciplines. Moreover, applying
such technologies can reduce the cost of education and professional qualification at both the
institutional and individual learner levels. This paper presents designs for remote laboratories
using Internet of Things and Mixed Reality technologies with examples of experiments in
control engineering and renewable energy engineering.

Keywords: E-learning, blended learning, Remote labs, Internet of things, Mixed reality, Virtual
reality.
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10T: Internet of things
MIT: Massachusetts Institute of Technology
PV: Photovoltaic
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ABSTRACT

Nine inbred lines of maize were sowing :(OH, ZP- 301, unn440, Inbreed12, Zp- 607, SH, Ik-
58, IK-8 and R-153). The first five was used as a tester (males) and the reminder used as line
(females) during at 2014 season (spring) according to method (Line X Tester) to obtain 20
crosses, while the evaluation season was in Shiwan province / Kirkuk governorate of parents and
its crosses and the commercial variety (Moring) at spring of 2015 using Random Complete
Block Design (RCBD) design with three replicates. The studied traits were: (No. of days to 50%
male flowering and female flowering, plant height, ear leaf area, No. of the rows ear™, No. of the
grains row!, No. of the grains ear, 100 grains weight and grain yield plant™). The most results
were summarized as follows: The genotypes (parents, crosses and commercial variety) showed
significant differences at 1% level probe for all studied except days to 50% female flowering for
parents. Crosses gave highly (Inbred12 X IK-58) for ear leaf area (681.06 cm) and the cross (R-
153 X Inbred 12) for both No. of the grains row™ and grain yield plant? (760.23 grain) and
(175.457gm) respectively, the cross (1k-58 x OH) for 100 grains weight (30.387gm). The crosses
(IK-58 X OH), (SH X Zp-301), (Zp-301 X 1k-8), (Ik-8 X Un-44052), (IK-8 X Inbred12), (R-153
X Inbred12) and (SH X Zp-607) gave desired significant heterosis over the better parents as well
as the commercial variety for most traits included the grain yield plant™. The parents SH, Zp-607
and Zp-301 to be used in single cross production and synthetic varieties, also the crosses (SH X
OH), (SH X Un-44052), and (R-153 X Un-44052) in double cross production and compound
crosses because these hybrids put in different main and secondary groups through cluster
analysis.

Kew words: Maize, Evaluation, Line x Tester, Heterosis.
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Heterobeltiosis H= ([(F; — Bp)/ *100 4 st duuiS (p ¥ Jumdl (ubdl e 550800 (pngd) 3.8 Casnen o5 (49
Ciiall il e a5 S5 058 Juadf s sia =BP 5 J5Y) diall bt =FL o 3 Bp |

JV(H) b f G sina LY Giaa JS taad Cuna g ¢ 5= ([(Fy — CP)/ CP 1H sie 3auiSs () 30) gkl
o siiall Jatl s sal B = MSE/rols V(H) =y2E, &Y diled) e V(H)omel 558 s s £ = H/

GsSE a3 (Proximities Matrix) <ilua¥l (e 4lEl da )y ddghian i a8 Glsha s el )
Dbl 48 ghadll (e Gle ganall Y ara G 4Ll da 3 pal b [16] UPGMA gl plaaiuls dendrogram

Aglan V) @il aues 383 & Excel 2007 5 SAS 5 skl mel sl Crariivl gl
:WUAS\J @m‘ -3
%ol Jlaial (s sive dic o 4 ine DGR lia () (1) Jsaadl (8 4silis &l y cplill Jalad il (g oy
e Jy lae WY acad dlan ) 4 sial) 0 gan ) Qi al 6 551y 5l s a1 sae dda lae Lgagen Cliall

Al il 3 s e sl LS shas Ay 8l paial) ety a1 138 5 i)yl Gl gall 8 380 sl STl Caduial
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el il 33 J pana b el il 2y LAY a5 oL cilay jall o sias Stias (sl Jidas 2(1) Jgaa

Uasl) ol &)y ySal) Uasl) LY &)y ySal) CAMEAY) jalaaa
el | 4Ly )
40 20 2 16 8 2 4 Al ala
cilial)
4.227 725.082 0.777 3.523 *15.933 0.148 ) S3 s i Al aae
(ps
3.108 | "732.444 0.825| 5.819 1$10.533 0.444 S b 3 alY) aae
()
6.936 | "315.385 65236 |  8.998 7243832 | 11.713 (pav) S gl
41.186 | "6660.18 145.255 | 3549.997 | "'15540.00 | 3066.540 | (>aw) 4 sl Aalual)
0.324 4,787 1.440 |  0.063 2.853 0.241 I8 isha 2o
3350 | "'50.251 2.001 0.325 18.299 2.917 ciall g 2
1.771 *15.526 3.227 0.849 *13.174 3.019 (#$) 422100 ¢
6.130 | *'1675.35 12.123 3.786 *136.49 8.100 g Al bl J guaa g
(#)

G3a e (N.S)5 /1 Juial (5 siuna e (5 s (* %)

aly o ll 3 JEL SOV OIS (4) QY O S ) s LY dae Adia 8 Jaa3l (3)5(2) Jsas il e

83.33 Grind 3 1AL LY ST (7) Y OIS Cm (3 ¢(958 53 52) eliiinly LY A (e (5 sime (35 L 52 76.00
Laa s i il e Lag (69.33 569.00) sl Cums Ty 55 g jul Lagi s (9%2) 5 (8x2) gl i Lo
b A g laall Canall e Slmd (9%5) 5 (9X4) 5 (9%3) 5 (7X3) 3 (6X3) 5 (7X2) 5 (7X1) 5 (6X1) el e W 5is
H5Y1) Oie sl e i 5 A Ao senall (8 1y (2) Y O3S () G 100 i ea s L5 (80.00)
&L 3 (9x3)oragdl 52 1AL gl HAST LS o 8 (1 JS3) il e (85 9) Ol a1 Lagad ady cppdlll (A0
(7)s (1) 2N Lasy 88.00588.33 (4) = L5 82.66 0w 558y o 53 s oY) e 7 5l 51 sy (77.00)
gina L5 elal (gaal) aaial) S JUR) o) ) A sine e (F) Fisher ad e Jseas (e a2 b i ) e
La 52 (75.33) 0 o) Con ) 555 g 50l el maen o L gina (4) @Y1 (3585 3l oo eLY) 028 Cildass sia oy
2 (s olaill Canall e Slimd gl muea (0 (55 G5 (9XS) Onell Lase (84.33) 5 (8%3) 5 (8%2) Ciinanell
= LS el s 8 (8 g A ulie Baa g dimae A (8 alie 3530 g D LS A o) L s (86.66) @b

il el i o Lale il sl J pmaall il s (g Aullie 3 55 e J geamnl ey il g 630
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LS A s ST Y 5 el L ) Bl saill 5l s A 53 5l g Ledalit ol (Guadll Aadl a sine)

saill Aoy e dail S ¢ s el Total dry matter (TDM) e sanse s ddlad) salall aS) yide ju culd ddall o2¢]

Adaptation Ll da 50 saay A< s S da ja il J peana sany gaill anige ) 3 LegdlS o 5l gl o 5o

LY G 8RNV sam s A [11] 5 [10] 5 [5] 0= IS ae i Lele Jumniall i) (o 5 i) @l 8 Canall

(515 s S) a3l gl

e jiall 3,3 J seana b dpesll clicall Cilgal) 5 oL dplial) cillau giall ¢ (2) Joa

4, gl Aaluwal) () i) gL ) o Sl Al e o Sl Al e EXEWAT
() () 5 () S lgadly Y
ab 475.55 b 139.55 d 88.33 cd 82.00 1) OH

a-d 419.94 c 124.33 cd 84.33 ab 78.00 (2) ZP-301

a-d 430.98 138.83 cd 84.66 abc 79.00 (3) Un-44052
a491.25 a 145.44 a 82.66 a76.00 (4) Inbreed12

de 339.13 b 135.66 cd 85.00 bcd 80.00 (5) ZP-607

b-e 365.08 ¢ 120.00 cd 86.66 bcd 80.00 (6) SH

abc 458.54 b 137.75 d 88.00 d 83.33 @) IK-58
e 274.70 b 136.58 cd 84.00 ab 77.00 ) IK-8

cde 355.17 c 122.33 cd 83.33 abc 79.00 9) IR-153
alall) J guana g 4 100 09 cinal) g a3 Jusll i ghua 2o clial)

(3%) g2 ) a5 £5Y)
bc 72.96 bc 20.72 b 27.66 b 14.27 aa) OH
d 66.59 bc 20.86 d24.73 al5.34 2) ZP-301
d 64.37 b21.49 e 23.66 b 14.44 (3) Un-44052
d 64.57 bc 21.23 €26.37 c13.72 (4) Inbreed12
a 83.95 a23.97 € 26.38 a 15.38 (5) ZP-607
b 76.23 a24.75 e23.33 b 14.16 (6) SH
c71.78 c 19.72 a3l.19 c13.44 @) IK-58
d 63.67 c 19.56 b 28.30 c 13.55 ) IK-8
bc 73.50 a24.979 b27.15 d12.26 9) IR-153

s (145.44) &b o sias s oLV paea o U sine B (4) QY1 of Jas ol L 5 o LSU il i) 45l xie

G sl Canall L Ly ag) Ay e U sine (7X5)Cnned) G358 QI35 ¢(6) U ans (120.00) &l Jaws sie i

rel ) diall oda b ol G (s a5, (9XS) el s (128.16) o sia J81 &l (s (G o (168.75) &l
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o 491.25 Cialy 48 5 s dalie e b (4) QY el (1 ISl (psiacliia (i sane 8 lads 0l (7) 5 (5) GsY)

gl pasads Wl 74 274,70 il dialie J81 (8) VI ael a8 (95856 55) e LY e Ly sina 8 siia 5 2

el aea o saall aaeial) (K58 LA a5 b sine 2o 681.06 &l 4l 5 dalun lef (7x4) Gangd) e 53

O e 510.71 ad dalse J31 (8%2)caned) (el 5815 22 631.29 sk o2 (5 jlail) Caiall g 4 LY

s;h]\dgﬂ:'.ﬂ\zatg)'ujcM‘";\S\}I\EJ)SISL;LMBAQJ&;&BU'A&YQi%awjiﬁ)ﬂ&;w\mg}:\ggdyam

[23]5 [22]5 [21]5 [17] Adall o3ed iy} xie 4y gl caS) il olaf 8 4, yina 333 Cilaas 5 Aall o Dbial 320

;\M\E)ﬂ\d}w@m‘ﬂumﬂ(c_:)y)gjbﬂ‘mj‘}%)hay‘u;@ﬂ&mw\:(3)‘334%

a8, gl daluwal) () i) gL ) o 5l Al e o Jll alY) dae clial)
() (3 65 () S KA cagd
hi 528.62 jk 131.25 fh 83.33 dc 75.66 6x1
ef 587.77 f-i 146.25 c-f81.00 dc 75.00 7x1
C 628.82 ghi 145.16 b 75.66 ab 70.00 8x1
def 598.15 hi 144.66 ab 77.33 ab 70.00 9x1
hi 531.75 j135.16 abc 78.00 a-d 73.00 6x2
b 658.23 cde 152.33 a-e 80.00 bed 74.00 72
j510.72 d-h 148.66 a75.33 a 69.00 8x2
d 603.52 € 156.00 ab 77.00 a69.33 9x2
g 569.58 d-h 148.83 d-h 82.33 cd 75.00 6x3
de 599.42 e-i 147.58 e-h 82.66 cd 75.33 73
de 599.09 cde 152.00 a7533 ab 70.00 8x3
def 594.42 i 142.66 fgh 83.66 de 77.00 9x3
h 538.05 d-g 149.91 abc 78.66 a-d 73.00 6x4
a 681.06 def 150.83 abc 78.66 abc 72.00 x4
f587.12 cd 153.41 a-d 79.33 a-d 73.00 8x4
€ 627.98 b 161.75 fg 83.33 de 76.33 9x4
hi 531.33 f-i 146.41 abc 77.66 abc 71.66 6x5
€ 631.60 a168.75 a77.00 abc 71.66 X5
1 522.25 hi 144.36 abc 78.00 a-d 73.00 8x5
def 598.27 k 128.16 gh 84.33 de 76.33 9x5
a631.29 a169.16 c 86.66 ¢ 80.00 okl caiall
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(12.26) s e sia Jal Gl Jiaadlss ¢(2) @) lae oL A e 158 o (15.38) s Lisina (5) @Y (5

Sle G a5 (9x4) 5 (7X2) Cnimed) 2o L HEAY) Gagl maen e Lsine (9X5) crmed) (55 ¢(9) S Ciua

22 dbaly lia (14.663) &y Gisin 2o B lel (6X4) el 05 dia (20.16) s o2 (gl anual

s sl pall sda 8 AN eLY) aes e @l B i A (31.19) il b sie el (7) @Y1 s 3 Caally (o gl

Aax (23.33) b s 22 8 (6) @Y (el s

: (3) Jsa U
Cldl) J guana g 4a 100 O iall g 2 Jsll i ghia s cildal)
(¢) gAY (G2 Y Gagd
h 116.99 def 25.11 ih 31.27 fgh 16.38 6x1
e 156.51 a30.38 fgh 33.83 gh 16.05 7x1
f140.21 abc 28.25 i30.22 b-e 17.72 8x1
bc 170.50 bcd 27.49 bcd 39.16 e-h 16.66 Ix1
1107.17 ef 25.00 ghi 31.38 ij 14.83 6Xx2
a175.80 f24.61 ab 41.66 bcd 18.16 X2
cd 167.22 abc 29.36 ghi 33.10 cde 17.46 8x2
abc 171.34 abc 27.91 de 37.33 cde 17.55 9x2
g 129.72 def 25.10 ghi 32.94 efg 16.94 6x3
d 164.45 ab 29.97 feg 35.21 e-h 16.66 73
d 164.80 abc 28.75 fgh 33.75 cde 17.53 8x3
abc 171.08 ef 24.80 ab 41.77 cde 17.53 9x3
h115.99 bc 27.67 ghi 31.95 j 14.66 6x4
g 130.14 abc 27.833 hi 30.72 fgh 16.31 x4
ab 173.73 cde 27.22 a-d 39.53 def 17.20 8x4
al75.45 ef 24.72 abc 40.94 bc 18.55 x4
ab 174.09 abc 29.50 def 36.99 efg 16.99 6x5
g 128.40 abc 28.80 hi 31.05 hi 15.72 7X5
al75.44 abc 28.05 de 38.36 def 17.32 8x5
ab 174.23 c-f26.91 def 37.00 b 18.66 9x5
al71.59 c21.22 a42.66 a20.16 ol canall

g}mé‘)&.)};}w\u;ﬂ\}d}méﬁdpjem@W\u}‘)ﬂ\

he el puen o @iy B siia (41.77) i caalls Cign e JiSlis b gina (9%3) Cnngdl (35 Baadlid ol Ll

Gl Lagi s "Caa 4 (30.22) iy caall 8 Cagan dae J81 (88X )l el (s (8 «(9X4) 5 (7X2) Oing)
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LY agdl mes e G5 @y MCaa da (42.66) &l oles husie el gia Y gl Caually
Gn ot Al olall Sl ) GladY) Jsan s il A e Gl Asall daiad ddiall 038 5 s g paall
4y e (5 sine AL a2 24.97 @i das 100 ()t baesie e (9) Y GEa[18] 408 3 i sal) J geanall i Sa
e 30.38 Lav sin Aol aly Cun (gl 3l L s a2 19,56 &by (8) &3 S daws sia BT 5 (6.55) asa) lae oY)
(8X1) A syl Gagll lae a2 (21.22) &l o) (sl Canall dlaidia agl) (lams (o (55120 35 (7% 1) Craell
Ll (7x2) omell (24.61) bawsia By (8X5)s (7X5)s (6X5)s (7x4)s (8%3)s (7X3)s (9X2 )5 (8X2)s
sV Al ce g sine SNERL il a2 (83.95) hawsia el (5) @Y1 el a8 gadl cilall gl J eana
o Lisina (Tx2)Cnned) G Laadl aell duillys il a2 (63.67) dawsie Ji1 ael (8) Y Laiy ¢ g yadll
i Al sl caiall 5 (9X5)s (8X5)s (6X5)5 (9%X4)s (8%4)s (9X3)s (IX2) el eliinly (jagll aaen
G Cuw g (6X2) Cpaell als a2 (107.17) bwsie B S cpa 4 Jrals 2 (171.59) Uas sia
Loe canall Gisen 230 5 580 Cighan 20 i Jio J seanall <l S clia any 3 4855 I aa g (7X2) 0
Foall Jiall i gy Clad ¥y milill &gan Lad (g e (pishad o el i 5 dddiall ol b 485 ) o
Oe 12A[19] A8l Al e aaiey a5 gl 8 400500 ol sall (3330 J sanall aiy Clad V) G Lo 24l
g (idlide (e sana A sl s AT e sana A (7) @Y1 s de sana A (2) @Y 25a 5 a3l AT ila (e s
Ay e st (TX2) omel G585 Ll (3)5 (2) dshaa M gsalll dies (1) JSE & i sall Laladdll
G A5 g il Sl Jgemnas dn 100 0055 @58y oS a5 s LY s clia b il sl
2205 35S0 8 Gogheall 22e 5 A ) 5l dabuaall s cilall gl ) cilioa 3 o siall A e Usina (5 )badl Caial

caall Lf 1 gaal)

O B8 3 Cle e (5585 ) [20] USS Cus alill A il ali g (8 Ias age Oaned) 358 5 alla SOl )

O @l el g (A8 gita e o Jseand) dal (e 5 alhll o2 8 Lgie 5ol ) S 51 e Bl 5 A Baaas
fLY) G Ol 485k aladiily gl ) el g A Baelie A5 Jsmal 3 ol JA) ) el alad) Ciled
Sl GBEAY s coes¥) IS 8 sl cliall e el 8 VWY Jiadl e Jsanll oSay il

[18]. Homozygosity (sl Jilall o 1,3l ST (58 Heterozygosity
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ciliall (g el caially (¥ dumdl e J5Y) diall Gl sl Qi e 3 gl (ngll 358 (4)s2a)) e s

G Sine ie s &y gina g Al (n 558 el el s o (5SH) e 1 i GLY1 2ae e 8 Taadly g o)
bladl calis (7X5)5 (6X5)5 (8X3)s (9X2)s (8X2)s (9X1)s (8XL)s (7X1) A Oaa 4l b 91 Jlaial
ol canall e bl sail el e s ¢(6X2) cnnell %5 Jia) (5 s ie 4 gina s (9X1) Onell (%11.39)
(% 13.75-) il Ay (8X2) el laliail (1S5 015 stunae die lan 4y iney Limd e Y Al cilS Ll

5.83 -5 6.25-5 7.50 -5 6.25-) asizs (7X3) 5 (6X3) 5 (7X2) 5 (TXL ) o %5 & sinse die Ly sina cat day i

st aa ) Jeat ol (K15 s el oladVU CilSE (9X5) 5 (9X4) 5 (9%3) 5 (6X1) o) Wl ccasi il e (%

3,01 J geana 8 A Cildiall g jlacl) Caicall 5 ol Juadl e 45l (el e 4 sundl) angll 358 1 (4) Jgd

;Ué.;al\
4, gl Aaluwal) cldl) gL ) GSN Bl ALY ase | g SA Sl ALY Ase
(=) () () () e
Agd)
citall | sl Juadi il Juai Cilall Jucabf ciiall Juaif ) *.'m
‘éJleﬂ\ ‘éJleﬂ\ LY ‘éJl.&m LY wl;:m LY 7 5
*16.27 **22 41
4- 11.161 4- *5.689- | 3.847- | 3.846- | 5.417- ALl 6x1
**13 54
kk -
6.907- | *23.598 7- 5.090 | *6.539- | **7.955- | *6.250- 8.3 71
**128.91 | **14.18 **12 69 **12 50
sk -
0.404- 4 7- 4311 3 | *0921-| o0- 9.091- 8xl
**14.48 **10.77 **12 50 | 11.392- -
5.263- | **25.781 3- 3.952 0- **9 375- 0- Hk
*15.77 **20.09 **10.00
* -
0- *26.626 0- **8 713 0- *7510- | **8.750- 6410 ox2
**10.58
4.253 | **43548 | **9.951- 7 **7693- | 5.138- | *7.500- 5.128- 7x2
*10.11 **12.11 **13.07 | **10.31 | **13.75 | 10.390- -
0- *21.618 8- **8 913 7- 7- 0- ok
**25 46 | **11.15 **1333 | 11.111- -
4.411- | **43.717 | **7.783- 9 4 **8 696- 3- ok
**12 02
5.063-
0.788- | **32.160 0- *7203 | 5.000- | 2.756- | *6.250- 6x3
**12 75
4.641-
5.061- | **30.723 0- *6.303 | 4.616- | 2.362- | *5.833- 6 3
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**10.14 **13.07 | **10.31 | **12.50 |
5113- | **39.008 | 8- | **0.484| 7- 7- 0- 9.091-) 83
**15.66
2.532-
5.853- | **37.923 | 5- 2761 | 3.462- | 1.181- | 3.750- >3 93
**11.37
14.781- | 9.527 9- 3076 | **9.231- | 4839 | **g750- | 947~ | 6x4
**10.83 **10.00
7.870 | **38.639 | 8- 3.706 | **9.231- | 4.839- 0- 0:263- 1 x4
7.008- | *19.517 | **9.311- | *5.482 | **8.462- | 4.032- | **B.750- | 3.947- | 8x4
**11.21
439- 4
0.538- | **27.833 | **4.384- | 2 3847- | 0806 | 4583 | 4% | ¥
*15.84 **13.44 **10.38 #1041 | **1041 |
5- | **45538 | 8- *7.924 5- | **8.627- | 7- 7-
**24.38 | **11.15 **1041 | **1041 |
0.036 | **37.742 | **0.247- | 6 4- | **9.412-| 7- 7-
*17.28 **14.66 **10.00
195-
3 |*53995| 4 | 5758 | 0 | *7143- | *+g750- | 1> | O
**24.23
5.243- | **76.411| 7- 5528 | 2603- | 0784- | 4583- | o0 | 9O
48.061 4.499 2.772 2.798 S.E.

G siza e (N.S)5 il e (%5) (%1) Juwial (s siue die (5 sina (¥) 5 (* ¥)

(8x3)5 (9%2)s (8X2)s (9X1)s (8X1)s (TX1) Caed) X yelal (o8 a5l s ALY dae dda

(8X2) Cinell (%10.31-) Walual ialy 051 Jlaial (5 simua die Jan &y sine iS5 Al (a3 (7X5) 5 (6X5) 5
s il e (%7.14- 5 7.51-) Uals 3) (8x5) 5 (6X2) Osianell %65 Jlaial (5 sise die 4y sine CilS 5 (8X3) 5
Cond 558 Lumd e S pelal 288 o el il e Ledl il el e By sindl an A1 5 all (gl o
Ot 358 (TXD)Cnned) el Lai (%13.07-) Lt Aaiills (8X3) 5 (8X2) (lisnel) Ll (IS5 4, gimal) dlle 5 AL
sV O 5S odled el (s (B cauall 2 5m O (Sars g sV Lt il s WY dae ddial (966.53-) 4 sina s Ll
Aiall o2 b ogd 5 e clld (il Lae (1 JS5) B2 ltie alae 3 Sl s (5530 dga (e (8) Y154 00 (3) 5 (2)

9] 5 [8] 4 oo 55 Lo o i) o2 il 5 il 3 58

Ot 358 elal e Aa o 0 ) il 185 ) Ada 8 0 50Y) Sl e Al b e angdl 358 il e

OS5 (7x5)5 (9x4)s (8x3)s (X2 )5 (8X2 )5 (TX2)5 (6X2) A%1 Juaial (5 siua dic a4y 5inay dan e
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(6X3) o (b dsad] 005 (5 ginsa oy ginas Ao s (pagl) 358 CulS (a3 %25.46 &g (9X2)0naed) bl
oo peleliiy sanl de sena (8 (3) 5 (2) CusY) 2sns ) sl 13 an L IS5 (8X5) 5 (6X5) 5 (8X4) 5 (TX3)s
JSEN an g g8 el olaiWl g (5 sina (B8 ) seda () () Lo L5 Bas e Cle sama (8 15 seda ol LY 4
& (6X5) ssina ye AV (6X1) (ssine Ladaal (el Allus ygina pae 5 dun 5o S (gl Ay (K15 (1)
ol Gl g el pad) lal e 5 %1 Jlial (5 siue die laa A sina s Al (aa 38 el maes el
(9%4) 5 (7x4) 5 (9X3)(8X3) 5 (7X3) 5 (6X3) 5 (9X2) 5 (7X2) 5 (IX1) 5 (BXL) Craell ity 4, ol Aalisal) Aiual
&l (BXL)cnaell Lalisll (S 5 961 Jlaial (s sine die aa By gina s dun 30 (pind 558 (9X5) 5 (8X5)5 (7X5) 5 (6X5) 5
laladl 4l 965 Jlaial (5 siuse ie 4y sina (na 558 (8X4) 5 (8X2) 5 (BX2)s (7X1) el ekl s ¢(%6128.91)
Lol oy simall 0 ) Sy ol Lagi€ 5 e pall olad¥L LIS (6X4) 5 (6X1) Crined) Of (s 8 ,(6X2) crnell %26.62
o Ailan ¥l 4 ginal) aa Jaai o] LS dun g (aaa 558 a0 < elals (o lail) Canall ce Ll sl Gl e
Jlcial (5 sive 2ie Dl (s 558 Sl (8X5) 5 (BX5) 5 (8X2) 5 (6X2) 5 (BX1) (ael) Wi (7X5) 5 (7x4) 5 (7X2)
L2015 [11]5 [7] s poe bl o i) 5 %5
OS5 sl Cagha 23 Ada (8 0] Jlial (5 glue e lax Ay gine Aonge (paa 38 Ciia liaa jde ddu )
e 9610.46 s %5 Jial (5 sisa Jic &y sina (b 358 selal (6X5)cnaells ¢« %35.22 ilis (9x4) cnaell Laladl

oo Ledadl Gl o L sundl cagd) maen s Ausinall aa duai ol ) (7X5) 5 (6X4) 5 (6X2) 4D (gl

Agina e al 4y gine S o) g se pall e olaiVl CilS (ol Canall

1(4) de>

== = -_.lD'. ==
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A clil) J guana g 4 100 09 cial) g 2 Jusll i ghua 2ae
) ) ol
Al
iial) | eV Juadi cilall uabl cilall Juadl cilall Juadl ) g
ol ol sy gl sLY ol s | 5
**31.817 **26.696 **18.745 | **14.77 6xl.
- **53.465 | *17.871 | 1.455 - 13.062 - 9
**114.51 | **42.64 | **46.65 | **20.704 **20.415 | **12.42 75l
**8.786- 4 0 4 - 8.463 - 1
**18.289 | **92.165 | **32.61 | **36.34 | **29.172 | 6.784 | **12.134 | **24.11 | 8x1
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- 0 2 - - 9
**131.95 | **29.07 **41.58 | **17.357 | **16.74 oxl
0.637- 2 4 10.119 8.204- 3 - 1
**37.540 **25.391 | **28.68 | **26.447 6x2
- **40.584 | *17.386 | 1.037 - 9 - 3.324-
**144.92 **33.57 **18.37 732
2.456 4 15524 | *17.977 | 2.345- 6 *9.935- 9
**151.11 | **37.82 | **40.74 | **22.407 | **16.98 | **13.241 | **14.03 82
2.547- 1 1 8 - 5 - 4
**133.09 | **31.04 **35.66 | **12.960 | **14.40 9x2
0.147- 5 6 11.801 | *12.508- 3 - 4
**24.403 **22.790 | **39.19 | **15.985 | **17.30 6x3
- **70.154 | *17.824 | *16.762 - 7 - 9
**129.11 | **40.68 | **39.41 | **17.477 **17.390 | **15.34 73
*4.159- 2 4 7 - *12.877 - 7
**156.03 | **34.95 | **33.74 | **20.899 | **19.25 | **13.059 | **21.39 83
*3.955- 0 8 2 - 8 - 4
**132.75 **51.82 | **13.059 | **21.39 93
0.295- 0 *16.431 | 0.667- 2.087- 3 - 4
**32.400 **29.90 **25.102 | **21.17 | **27.290 6x4
- **52.153 3 11.811 - 0 - 3.506
**24.154 **30.65 | **31.06 | **27.993 **19.109 | **18.90 74
- **81.313 5 3 - 1.507- - 2
**169.03 | **27.80 | **28.20 **39.69 | **14.679 | **25.41 8x4
1.247 4 7 6 7.344- 4 - 3
**138.69 **48.79 **35.22 x4
2.252 5 *16.071 | 0.975- 4.040- 5 *8.002- 8
**107.38 | **38.47 | **19.19 | **13.290 | **40.22 | **15.720 6x5
1.459 1 8 2 - 7 - *10.464
**25.170 **35.20 | **20.16 | **27.219 **22.051 755
- **52.952 8 4 - 0.449- - 2.166
**108.98 | **31.67 **35.54 | **14.084 | **12.60 855
2.246 9 2 *17.021 | *10.094- 8 - 8
**107.54 | **26.35 **13.282 | **34.46 **21.31 95
1.537 0 2 7.796 - 4 *7.440- 7
3.510 1.820 2271 0.736 S.E.

@sine ot (NLS)s il (o (%5) (%1) Jainl s siune e (5 sine () 5 (* ¥)
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bl Sy Caall o 230 Adia b 0p1 Jaiad (5 sivse vie lan G sine Lo ga (uad 358 L e 4oy )l 3

o5 Al 912,87 ilis (7X3) cnell %05 Juaial (5 sia die 4y ine L 505 ,%51.82 iy A 5 (9X3) e
A el ax ) Jial ol LS5 Dun g (3 38 G D0 ks (5 A0 Lals a5 (TX5) 5 (TX4) Osingll & gina
st all e sladYl culS (g ol Caiall e Ll ail paad e 4 sl el maen ()5 ,(8X1) 5 (7X1) 5 (6X1)

J12]5 [6] s g gl oda i) 5 ¢s sima yue ol L gina (IS 6 as

(8X1)3 (7X1) o %1 Jlainl (5 sivea die lan &y sine Gn ga (2 58 dun 100 05 Ada (& Oab Aaii & el

(7x2) el s «(7X1) crnell (% 46.65) Wlail &l (7X5) 5 (6X5) s (8X4)s (7x4) s (8x3)s (7X3)s (8X2) s
Lol 9% 17.97 by daits (7X2) el WLial (1S5 065 (5 sinse dic 4y gina dun g (pad 348 Cilia (8X5) 5 (6X3) s
(6 sinna die |an A gina s don ga (i B8 Liad e Dol oo JHEAIL Adilean VI 4 ginall an ) Joai ol a4y
e dygine dunge Cpak b O dued Cells ((%42.64) il ey s (TX1)0mned) Lladl (S5 9] Jlaia)
e (%16.07516.43517.82517.38 517.87) ks sl 5 (9%4) 5 (9X3)5 (6X3)5 (6X2) 5 (BXL) o %5 (5 siasa
3 gl Caiall e a8l il Gl e 4 suaall 5 dsbaa¥) Dy sinall 3508 ) Jess o8 (7X2) i) Wl e Sl
G daadl Gl Jle) pallall 8 W aie IS (7X5) (8X4) (8X3)s (7X3)s (8X2)s (8X1) uaedl off Ladu
e sana g Lage 585 ) (sl Lan el sedaall Lagilioa () e il 10 andl ) 2 sm 138 5 (sl el
55 il Cmgd) aren S8 g ) il J seane ddia el (1) JSAI Cava 4ilaadle a3 Lo 13 5 (pidlide s (pfine i
oSall e s (% 169.03) <l dasiy 5 (8x4) Cnned) laliadl (1S5 061 Jlaia) (5 siasa ie an 4y ina s dun ga (pad
o el caiall g 4jaall (%15 5) Jlial (5 sine die (a3 gl a3 ol Gaed) e G Jaadl Alb (e
[10]5 [4] &= il sda (381555 o( %55 1) Jlaial (5 sina die lan &y sine agdl (any CilS gt jall yue oladYl
(5)5 (2) L) &1 a3l (2 Jsan) sLY s 8 < jS3 oL el g sa M) e 5 [23] 5 [22] 5 [21] 5 [11] 5
Ll ol s (g2l il J geana Lhanay s clinall o 230 Y 5 dpbual) il siall e 8 )8 585 (6) 5
g s Baad Al Cula (e s ccnila (30 138 dagall Cliiall Cig pall oladWls gl 558 Leilhae) 5 i Sl gl d
JSEl) A el g sa Lal G5 48 siiall Crangll 8 Laa 5l jedal Laa Ul 5 Aliiine G ) aaalaa 8 o3hef 23D (LY

(1)
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sclalisiay) — 4

s B3 ) gl ) S Lgie Al agll s SH 5 Zp-607 5 Zp-301 sL¥1 SLaiad (Say il aus Lan einsd

(g sfiall Jaladll G (Adlid) Bac e aaalae A lage 5

) paidall dail

Jall) autd raidal) al & Jalsl) a) raidal) aul <
afiis s 2 e sis pas 1

e N 4 fn e T 3

e 5lS RS 6 s "a 5
i Lal) S.E 8 Lige dawed % 7
Degree of freedom d.f 10 Source of variance S.0.v 9
Mean Square M.S 12 Sum of Square S.S 11
i sll 2uSs) puald P,0s 14 | Statistical Analysis System SAS 13
Random Complete Block RCBD 15
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ABSTRACT

Severe acute respiratory syndrome coronavirus type 2, SARS-CoV-2 is a disease that causes
multi-organ failure in humans and causes physiological changes, which are changes in the
components of hematology and biochemical biomarkers that are not specific to Covid-19 disease
but considered hallmark into SARS COV-2. Globally, researches indicate that the vast majority
of COVID-19 cases fall into the least severe category, i.e., mild to moderate: 81%, severe 14%,
and critical 5% of all confirmed cases that infected with SARS COV-2.
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1.1 Introduction:

In December 31st, 2019, the World Health Organization WHO, China Country Office
received notification of instances of pneumonia with an uncertain Etiology (unknown cause) in
China [1]. As of 3 January 2020, China's national authorities had reported a total of 44 people
with pneumonia of an undetermined cause to WHO; the cause of the outbreak has yet to be
determined or confirmed. WHO sought additional information from national authorities in
January2020, to assess the risk.[2]

The new SARS 2 virus appeared for the first time in Wuhan, China, in late 2019 in
December and spread quickly, which prompted the World Health Organization to declare a state
of maximum health emergency in January 2020 and that the disease has become a global
pandemic on 11 March 2020 [3]. Before 2019, six types of coronaviruses cause human infection
(NL63, OC43, E229, HKU1), in addition to SARS-CoV1 and MERS [4], which infect the upper
respiratory tracts as well as the lower respiratory tracts and cause severe symptoms for patients.
SARS-CoV-2 is a virus that affects the upper and lower respiratory tracts, resulting in severe

acute respiratory syndrome. mainly due to the inflammasome activation and pyroptosis [5].

Literature review 1.2
1.2.1 severe acute respiratory syndrome 2 Coronavirus SARS COV:

Severe acute respiratory syndrome 2 Coronavirus (SARS COV-2) is considered the
virus that causes COVID-19 disease [6]. From time-to-time COVID-19 launch in Wuhan, Hubei
Province, China, from time to time, members of the Coronavirus family appear to cause
infections in humans, but not of the same importance as Covid 19, such as HCoVs, SARS —CoV,
MERS-CoV. Reported symptoms include fever, cough, fatigue, pneumonia, headache, diarrhea,
hemoptysis, and dyspnea [3].
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1.2.2 Classification:

The virus is a Zoonotic source, as is for the infection to occur, it must be passed from
animal to human [7]. Until this moment, all research and studies indicate that the SARS CoV-2

is of animal origin (Zoonotic disease).

SARS COV-2 has the same clinical features and genetic information as SARS and
MERS, as they both belong to the same family of beta-coronavirus [3]. And there is congruence
in terms of the sequence of nucleotides. There is also a great similarity of 79.5% between SARS
COV-2 and the SARS COV-1 virus [8]. All seven HCOV (OC43-NL63, E229, HKU1, MERS,
SARS COV, and SARS-COV2) have a Zoonotic origin such as mice, pangolin, bats, and other
pets. They have been classified into four different genera according to their genomic and protein
sequences Alpha, Beta, Gamma, and Delta. The two genera (E229-NL63) are alpha, while the
other five are beta [9]. The family Coronaviridae is organized into 2 subfamilies, 5 genera, 26

subgenera, and 46 species [6].
Category: Coronaviruses
Realm: Riboviria

Order: Nidovirales

Suborder: Cornidovirineae
Family: Coronaviridae
Subfamily: Orthocoronavirinae
Genus: Betacoronavirus
Subgenus: Sarbecovirus

Species: Severe acute respiratory syndrome-related coronavirus

Individuum: SARS-CoV-2
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1.2.3 SARS COV-2 Structure:

SARS COV-2 is similar to other genera of the Coronavirus family in that it consists of a
single strand, unsegmented, sense positive RNA genome. There exist as well as similarities in
the localized coding regions and non-coding regions [19,20]. SARS COV-2 has a diameter of
about 50-200 nanometers [10]. And like any family coronavirus, it consists of a genome and

covers that surround it.

Kim D et al [22] found that up to 29 proteins are encoded by the SARS-CoV-2 genome,

given that some segments are not expressed [11].

Where the genome is surrounded by a structure called the nucleocapsid (N). The

membrane (M), the envelope (E), and the spikes (S) are the basic structure of the virus [12].

Both SARS -1 and SARS-2, which are the new addition to the human coronavirus family,
include (OC43, NL63, HKU1, and MERS) which belong to the genus B-Coronavirus, and (229E
and NL63) that belong to the genus of a-Coronavirus which contains a polycistronic genome. It
encodes for the structural proteins that are included in the phenotype of the virus, along with the
accessory proteins in the last third of the RNA strand. It also interferes with the manufacture of
proteins that are not related to the formation of the structure of the non-structural proteins (nsp)
virus near the N-end of the genome [13]. Thus, the SARS COV-2 genome consists of 29,903

nucleotides containing 16 open reading frames [14].

Thus, [26] analyzed the SARS 2 genome which consists of 29,903 nucleotides containing
16 open reading frames (ORFs). The role of (ORF1a) (ORF1b) is to encode multiple proteins
(ppla) and (pplb), both of which work through the mechanism of changing the ribosomal
frameshift on the cleavage of the virus protease into 16 regions named non-structural protein
(nsp). (ORF1a) encoded from 1 to 11(nsp) and (ORF1b) encoded from 12 to 16 nsp. In the last
third, near the carboxyl end, it encodes the basic components of the virus, which are the spike,
envelope, membrane, and nucleocapsid protein. Among the main combinations, there are a series
of accessory genes (ORFs 3a, 3b, 6, 7a, 7b, 8b, 9b, and 16) which encode the accessory proteins
that regulate infection and evade immunity but which do not incorporate with SARS COV-2

genome [2].
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Fig.1.2 The SARS-CoV-2 genomic structure is depicted schematically. The structure of
SARS-CoV-2 is spherical. A lipid envelope surrounds the virus, which is covered in spike
glycoprotein. The genomic arrangement of SARS-CoV-2 is typical of Betacoronavirus. The full-
length RNA genome is roughly 29,903 nucleotides long, and the 5'UTR contains open reading
frame (ORF1a and ORF1b). Thenspl-nsp10 is encoded by ORF1a, while nspl-nsp16 is encoded
by ORF1b. The structural proteins are encoded by four genes: the spike gene, the envelope gene,
the membrane gene, the nucleocapsid gene, and a poly (A) tail at the 3'UTR. The auxiliary genes

are strewn among the structural genes [9].

1.2.4 Pathogenicity:

In general, viruses depend on the cell to produce many new virus copies of the same type,
since the virus is obligated to parasitize. Once infecting a sensitive cell. Cell resources are
harnessed for virus reproduction. A cell is considered infected if the virus attaches itself to the
special receptor on the cell membrane and enters the cell. And this process is carried out by

proteins specific to the virus [15].

For SARS COV-2, its life cycle begins when (S) protein is activated by two proteins, by
the cellular serine protease (TMPRSS2) and trypsin-like protease from airways (TMPRSS11D).
Protein S binds itself to the angiotensin-converting enzyme 2 (ACE2) receptor [12], [16]. The
ACE2 enzyme that is targeted by SARS CoV-2 is a homeostatic enzyme, which is responsible

and controlling for the isometric pressure balance of extracellular fluids as well as arterial
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pressure in humans. It is found mainly on the ciliated cells of the upper airway epithelium,
tubular cells near the kidneys, the duodenum, small intestine, liver, Sertoli cells, Leydig cells of
the testis, and glandular cells of the gallbladder. It is also present in the epididymis and

cardiomyocytes, in the tissues of the heart, pancreas, seminal vesicles, and placenta [17].

The fusion between a host cell and SARS COV-2 occurs in an endosome fashion when a
conformational change occurs between the virus's S protein and angiotensin-converting enzyme
2 (ACE2). Then SARS COV-2 RNA is injected into the cytoplasm of the host cell to be
translated by the ribosomes into multiple viral repeat proteins ppla-pplb, which are then
processed by 3CLpro and PLpro proteases is an essential coronavirus enzyme that is required for
processing viral polyproteins. This enzyme generates a functional replicase complex and enables
viral spread, from this fission, 16 NSPs are produced, which are accused of producing the

transcription and replication genes of the virus [18].

Whereas, structural proteins and accessory proteins are synthesized by translating the
positive RNA template into the negative RNA strand to produce the mRNA. Finally, the RNA
genomic and viral proteins are surrounded by the structural proteins of SARS-CoV-2, this role is

played by the Golgi apparatus and the rough endoplasmic reticulum [18], [19].

1.2.5 Immune response of Covid-19:

Unlike most other respiratory infections SARS-CoV2 is unique in its incidence curve. The
severity of SARS-CoV-2 infection increases with age. It is also different from most other
respiratory diseases that have a curve similar to the (U) shape. That is, it threatens the edges of
the curve, which represent young and old ages. While the youth group is less vulnerable to
infection and more protected from it [20]. Utilizing convalescent plasma may help patients

recover more quickly or decrease / prevent disease-related SARS-COV2 [21].

In addition to knowing the body's immune response against SARS-CoV?2 and its role in the
severity of infection, it is important for us in designing an appropriate and effective vaccine, as
well as finding the appropriate treatment for the virus. Two types of immune response occur
inside the body: a weak primary response to Interferons, which allows the virus to multiply, and
a severe secondary or late immune response characterized by a massive of pro-inflammatory

cytokines, including interleukins IL6, IL1, TNF, MCP-1, and IP-10 proteins [22]. Further,
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neutrophils and macrophages, that generate an immune response and a strong reaction in some

Cases are destructive and harmful to the patient's body [11].

1.2.5.1 Innate immune response:

SARS-CoV2 infection begins when the virus binds itself by a spike protein S1 to its
receptor on the cell surface called the ACE2receptor [23].

[53] focus that the virus injects its genome into the cell then the ribosomes make new
copies of the virus, and then the Golgi apparatus and the rough endoplasmic reticulum
manufacture the envelopes of the virus in the order it to exist outside the cell and infect other

cells [24].

When the virus genome enters the cell, the pattern-recognition receptors PRRs on the
surface of the infected cell (such as TLR 4), endosomal Toll-like receptors TLR3 and TLR7, and
cytosolic receptors (MDASand RIG I) recognize the SARS-CoV2 RNA. Thus, they activate a
series of reactions downstream signaling cascade including NF-kB, IRF3, and IRF7 and their
nuclear translation. These transcription factors lead to an activity-inducing gene transcription for

(o) and (B) IFN and pro-inflammatory cytokines [25].

1.2.5.2 Toll-like receptors:

TLRs are a type of pattern recognition receptor (PRR) that triggers the innate immune
response by detecting conserved molecular patterns that allow early pathogen detection [26].
TLRs are type I transmembrane proteins with three structural domains: a leucine-rich repeats
(LRRs) motif, a transmembrane domain, and a Toll/IL-1 receptor (TIR) domain in the
cytoplasm. The TIR domain interacts with signal transduction adaptors and initiates signaling,

whereas the LRRs motif is important for pathogen recognition [27].

[57] explained thatinvasion of a virus triggers the host's innate immune response, which
produces a variety of cytokines and Interferons to help eradicate infections. Viral proteins, in
addition to viral DNA/RNA, are targets of pattern recognition receptors. Toll-like receptors
TLR1, TLR2, TLR4, TLR6, and TLR10 are membrane-bound receptors that recognize viral
proteins [28].
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1.2.5.3 Adaptive immune response:

The second aspect of immunity is T cell and B cell that plays a major role in adaptive
immunity. CD4 cells guide and develop the immune response to antibodies while the role of
CDS8 cells is to kill the virus directly. Immunogenic CD4 and CDS8 T cell epitopes in SARS and
MERS patients were found to localize mainly to structural proteins, particularly the S protein

[29], [30].

Virus particles and/or cell debris affected by virus infection are recognized by dendritic
cells in the lung. From there they go to the lymph nodes and present these antigens to CD4 and
CDS8 cells, which have an important role in activating innate and adaptive immunity. When
antigen reaches the lymph nodes, the macrophages in the lymph nodes produce cytokines,
including Interferons and interleukins such as interleukin-12. Dendritic cells DCs activate CD4 T
lymphocytes in the presence of IL-12, causing them to develop into Thl effector cells. This
produce IL-2 and IFN gamma, which aid in the differentiation of CD8 T lymphocytes and B

lymphocytes into cytotoxic cells and immunoglobulin M-producing plasmocytes [31], [32].

1.2.6 Epidemiology:
The new SARS 2 virus appeared for the first time in Wuhan, China, in late 2019 in
December and spread quickly, which prompted the World Health Organization to declare a state

of maximum health emergency in March 2020 and that the disease has become a global
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pandemic [3] Fig:(1.2.1)
Figure 1.2.1: COVID-19 cases mentioned weekly by WHO area, and global deaths, as of
24 January 2021 (WHO, 2021).
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Patients have reported a high fever (above 38°C), a dry cough, lethargy, and breathing
problems. The disease has been termed COVID-19 and has been connected to a seafood market
in Wuhan, China [34], [35]. It rapidly spread to neighboring Far Eastern countries, followed by
the Middle East and Europe. Pneumonia, septic shock, metabolic acidosis, and bleeding are all
symptoms of the condition in severe situations [36]. The incubation time is anticipated to be
between 5 to 14 days and varies from one patient to another depending on age and infected date
[37]. The virus has infected more than 150 countries and areas around the world as of March 16,

2020.
Abbreviations:

ACE2: Angiotensin-converting enzyme 2.
COVIDI19: Coronavirus disease 2019.
ORF: Open reading frame.

SARS2: Severe acute respiratory syndrome coronavirus 2.
Conclusions:

e So far, SARS-CoV is considered an animal source virus.

e There is a great similarity between SARS-CoV-A and the viruses that preceded it from
the same strain, in varying proportions.

e Innate immunity plays an important role in determining the patient's condition through
the release of cytokines and the rise of neutrophil cells. Adaptive immunity also plays an

important role.
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ABSTRACT

The Arab-Islamic architecture is associated with a systemic set of conceptions that consider the
Holy Qur’an and the Noble Prophet’s Sunnah through the public and the private, directive,
enclosure, clustering, unity, activation, spatial flow, compactness, control, safety, and
abstraction, in a way that makes the Arab-Islamic architecture form an integrated system. The
associative value between the conception and the pattern appears in the Arab-Islamic
architecture, considering that the concept constitutes basic building blocks through which mental
visualizations can be developed to solve architectural problems. This is based on the
transformational relationship of the system, which links concepts, rules, norms and traditions
within the idea of the physical representation of the form, given that one of the poles of the basic
pattern is the activity that is related to the event and which is characterized within the Islamic
vision that its basis is the conception, in a way that helps to distinguish between the constants
and the variables in order to show the states of transcendence. In a way that differs from activity
within the Western framework, which is based on emotion and feelings.

The problem of that this study is manifested through the lack of knowledge between the
conception and the pattern that governs the Arab Islamic architecture.

The research adopts the hypothesis which shows the impact of the relationship between the
conception and the format which is affected by the Islamic urban environment and its systems
through a set of secondary values that govern them, which are considered as independent factors,
characterized by high cases of abstraction in a way that makes them accept environmental
developments within the concept of environmental mobility, then the dialectic of the cultural
nucleus that expresses identity and cultural resistance appears. Peripheral culture, which refers to
change and transformation, because of its association with personality.

The study shows that the most important concepts which constitute the fixed proportional system
through which the patterns are generated up and down according to the requirements of the
environment in a way that helps crystallize the relationship between the conception and the
pattern as a reflection of the relationship between the conceptions and a set of values that affect
the activity and which is related to the religious, social, economic, aesthetic, environmental and
defensive system. Which shows its systemic projections through the urban form of Islamic
architecture based on its organizational and design levels and the variables of assembling
buildings and structural and complementary elements.

Key words: (conception, pattern, Islamic architecture, pattern conception, conceptual pattern)
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(imitation) & sl 8\Slsa -4

e Lgaliia (Lo o o e dlen 5 La g o6 A5 -5
za5aY) 5l Jia¥l 2350 A€ allexin) agall (o sl Jaxin) Lo o o8 ool (Sae Jual zdgail -]
.(Archetype)2anY!

ATl e o8 A 8 A0S 6l (model) g3 salS dasin S5 5l ¢ g0 625 1 -2

(type) L S e pranad ) Taluiu s b Jae S SR paaaal o (figure) Js& L;i 3

B3U b gail) B sl (310 Aaial 8 Gadll Jie ¢ pauhs il wm s S (figuring) Jsss 51k -4

Osh S oaa ol A5

(copy) 4aus (model) z35alS giay Lo o 25 (Archaic) sl g5« -6

[17] .(style) Sk s 4 slhae Gl 2 Y Gl Led (5 jad i Slil (tailoring) <awss -7

Gl) Jasi 5 La TS5 (s pal A jra i) je g Guaill o sgie el ) Cni aa D s Ll ol

G-illy (Arachic) sl z3sa i (figuring) JSall i (design) mesdll JMA (e diadll Glleall
psede Jiay il ) dila) (style) Skl ae s (Archetype) o sY) el o seia (raca (type) baailly cidalis )
Jasi Al LIV 8 i Bl & sgdal diana (il ga el yY) o3¢d o)) Sl 5 lSkaall 5 JEall 5 23 5aiY)
4y pllall oy (O. Coplicn, 1997) Zaldl Cauay i clailly ddee 4plls ) A80e Gilly aalidl
el Jaal A1 e jum el gl Gaadl (5 5 @3 [18] (pattern) 4liay e s «as¥als Laiss (structure)
de ganay adalii ) IS (ga 4lla slaal Liliia s gk il alilal e omy sqd aliay Ghast e Y Ui (5 il (g

U gl Ly L il
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A larall il gkl (389 (i) 2-2

JSEY) () sSAl b5 (laY) pa Lelelii 44 L (4S5 ac) 8 (pattern)seall of ( Salingaros,2002) 2
Laganail) 48y Hhall 5 | aainal) 2o ) Cal e Y15 A& 5 Cilalal) de sanay ddasi o ()5S5 W jltiely ddailaadll
kel ¢ form language ) JS& sl (pattern language) gl 4sd by ) <aags (design method)

(S Aal 5 el Al & 93 3a ) 7 g2 el 138 (e call (adaptive design) &Sl araaill ddia o

ainal A Ay 8 W 5 3l e Y15 aaaliall o oy i Al g3 383 Guall ) (Salingaros) s_ns

Ll 5234465 5 (Archetype) daiadll <l ) saill Tl 5l Sle 22y (531 5 (prototype) 1Y) Jaadll anlia G cla
= (pattern language theory) Guil) sl 4 ki Gaua Guall 29a 5 pae O (5 sk 3l Jiial) 3,88 (o
Sovie (JSEN Ay o 5 Of A A g Al ¢Gual) Aad 05S5 O ang 11 e slhaal) Jall slima oo Jas

[19] . S apanaill dila Jomas

Ly el G el (olall s Ol a seiay el Bl ) d3a cps (Salingaros) <la sk )
Gl (s A8l Ky w5 Le ) Taliid 5 clgile ) sl LeilSa e lasY) aps (S Y Midie (Aipna Ay

(YL JSE g o) el 5 a5 analie (e 4y dasi Ly

sl b
Fpuia Gy 5 <l el
Prototvne

JdSin o I
el g A A T Il Qlles

Jladl pe

G ane

Arch type

(Canlall) a3 )S8 JDA (pe JSEN Aad 5 aatliall (g i i) 28Dl i 59 3(1) S8
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S el g al e Y < 3534 (conceptions) malal cpm day 53 Al ddd il sac 6l JC Al ol & gual) (58 13
Aind Ay s UK 2 Sl JSAN 3a) Gy el B JSEE A 3 gimall (Bl s Apal) L) (o asend AllaS
8 landl T gy ST IS it aaalaally Tl ¥V AT () o s 3l Jiadl) pania Ladpusnd iy A ) 0l guadl) e
LS clgile Mt Lt (ol call 5 ol e DU Baie w DY) 5 k0 (e asaliall o Jliiclys ¢l 5 landl (8 Las dpaDlus)
LAY J gl A s S
() G g laail) )l Lludisi Te gum 9w ¢ ( Paul — Alan Jhonson,1994) bl Jsla il
(OS] mant ) paeaill o jadll ) il o Jodill ) i Le s 50 Archetype -
L s 083 ) Jsaill s I Jiay 4l 5l ¢ LaY) laaill sa 5 prototype -
. (reproduction) «islel i ZUY) &) jain) ) 3 L3Y) 58 5 : sterotype -
el ) (ot oA Al caiall ) s type -
QQJ“X\ Jiadll 5 ((archetype ) Lsaill e Al é.m“}!\ sl ARl e el yamy Sl ) Tl
Jsls g sy Jasi 5 3 ( prototype ) &Y L) o laxe 5 5y (pattern) s JSs «(prototype)
Bxie sy Aol Taasy Ungi o Jiaill (55 38 ¢ Sl (type ) Laaill ¢ 53 8 s Lelial 4301 () 5 (Al
Types Of ) Gl Gl dibise Llail o 5<5 dvie ¢ Jol Jaai (e SV Jiaill 5 8 Aaly L o S5
.(pattern
Al gad Aas Ay shaill ada) e e s yan ol W g ey ) Toliiad cdaadll g gedl) (o A8Da) jelai lldag
Clllaiall ¢ gaall s AlE a1 el s S8 gl e iy Guall o Jliels s skl JSEN i
[20]. 0058l (5 sk il IS (i LD dpsall 5 4 sindll
Lasaa’ &l )8 JS35 ( Martin, Pinzger,2002) s s b ) ol Ll G ¢ 5olally 3Ll Jasi 555 S
ClEMall (ge Tane W s g ead Al A lerall gualiall (e Taae gsad Gy Sokl of Jliel dage

[21].(problem domain) A<iall Jia ) Al dainy Gailadll

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL.5, NO.10, December 2022

Ll Cum LIS 8 iy 2 jadll el ) W st o LY (James O. Coplien,1997) caaldl iy s

s Gao b e (A0 o Jliely Hukl e Gl aliasy daaly )l Gl Al dasi iy Cilaslae (5 a3
L) G Ly 585 3 A gimall il sall 5 analiall
A e Blawn Jasi 55 Al daelaia¥lg 4 jlenad) JSLEA Ja e Jasii (Structures) & oo 3oke)
[22] .((Architectural style) s texa) )kl

Ysla Jiai s jliels @bl ae Jaladll i 4Ll ) «(Christopher Alexander,1979) s
C'_:\).J:ja )\)53&:‘ e..\aj :\A:ﬂ.\ Iu:\)u by gang );\;u.ﬂ‘j .J:\Sa.ﬂ\_\ Caal %Jw\ dSLAA]U ‘%JI.AM B VA
(Ol Ledalii ) 48y yla s JISED & guia gl) A8 5 caplaiill 8 s ) sl (S ey Adasi yall ol sl 5 ¢ gaaill
[23].cnsSal Alla) 5 D (A yaall Sl oY) G daal 5 1) (S5 Ll G

O Al el el V) e a5 jlendl 3 3lasY) of ) (Salingaros, 1999) s
[24].AY) Ganil) e Lgany Jay 55 ISEY 5 asaliall
On the Nature of ) 4uS & (pattern)s~3ll Js"Christopher Alexander" <lwl )y &S 5 S8
Ledalii ) (5205 Aun SISl 5 48 yaall A81 ) 0 jalae 5 Gl dpa) il sally 3L Bl ) e (Order
dgliia 3,L3S ¢(order) pUaill pana S 4 seda rania 68 (A A g B)SE 01D el Cacati Ll Cua Ay
[25].(natural processes) duskll cildesll o seie ) Talitn dpaplal) cLiY) sai 448 )

‘O sedas (3Lw¥) Bl ) «(The Timeless Way of Building) 43S b o sl 38

:(patterns events) dlasy) Glusi -

(A e 5S35 (quality ) de s dad Jasd Ll caan il
. (activities ) cialaill -
. (events ) &laay) -

. (forces ) s -
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. (situations ) <l sall -

L5l Al yeal) 2l e dla 5 ey el Sl 5 Sl e Aliadll A ) sedey Jai 5 Lases 2 g

[26].( place) Sl )

Js Al Al @iy ¢(shapes) Ll s ((forms ) LSl sasse (S5 ol (el 5 5 laad) ()65 1 o LusY
Alala dplaay) e 5 Anlus) Gl JYA (e 3 sSae s JS of el «dhaas Al Jledd) JDA o

e sy ol A il ¢ g Ao Laia) Clllad 5 Cle suia o A Aala Calaad IS (e Lgadds ) 5S5 Sl

Ol Jliels «sal I8 jhas ey HaT ) adine (e i Ll Canati laaVL ddas ) dalal) Gl o)
OSall s s JaS gl saal (S Db colimdlly Jasi iy Luadi 5 S5 Al Bladl) o2 (e Aail Ay pllall

(A pattern of events in space) . sbadll & Claall Gus Gada slailly Lagi yo Jadll o) jlicly

il Lalia ol 1yl 0585 Al eliaill 35 5ul) pualinll cilanss ) Tl Lglaa Blasl (o jei 5 jliaall

[27]5 sl
(IR (e ol 85 el dle 3l 5 dpelaia V) CUBEAY) de sana (RApPOpPOrt,1969) 22 38
- S o) (social differences ) duelaia¥) cladEay)
A baall Bl ¢ aldl) e Ll dalll Jal e Jads ; (people ) ol -
Jspall g laailly Jass 5 Al ( activities ) el -
Ll (S (@t e (USES ) Y LaxiuYl -
L il Aleaine oLl dasnkal i L3 (e : (Objects ) slesY) -
coalall 5 alall o sgia e ) sl ¥ lexinl Crana : ( City USE ) Aisall Jlexivd -

. Yy Zlay)

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL.5, NO.10, December 2022

Lsed) N el s 0 (Chierarchy and symbols ) 4 e ) s daa il
- el s e Laiay)
psede Gana 22a75 Al ¢ (temporal differences ) 4l ) clddEay) -
i ) 5 Bl Aol
Al Al (a0 ¢ gl e <l ydl) (al AN ) g0 ol ) pa yaill -
b (585 G Wl e Laia ) il gadl <l jaiall Jals ol s a3 LaY) -
oo Ao g e gy (B Aol Akl )Y Al el -

Ll JBA (e Aaadall) A3 Conen 5 atlialls Lasen s LSt o3 ) [28] cilabiaal) due iy s 5o

B Jghaall A Lga sk i Al g cdalisa) Aadal) 8 el oLl (5 gise b

:( patterns of space) sbadll bl -2

eladlly Lo 35 (3lus) o385 ) paiuly iaad ) eulaad) Slul 5 oulaal) (e axgl 3ah e Sl A S

) Tt

Alaill £ g s s ymie (0S5 Gl calaill SN 4 gedall S5 ) o( structure ) dwd) -

LSt Uil ga Lae aliaS (5 gumall oUaill L diloadl) dpilé cailalii )l 5
. Baaiall Ul HY1 b Zgalall ealially i yall - ((physical geometry ) 4o sk ) duiell -

dalaill ds o o o 435Sl 5 seall o el &laaY) as (Cinterlocking ) dalaill ds s -z

[29] 450 ¢ sede (35 ol ¢S5 A Bl

-ln.-:-.-—-:- ~ —."---4—"\
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Loy Jihy Lasaa bl = ) 35 daals (& (glanall Gl Ldle o sy Al A3 s 401 G ety Sl (g0
b a5 clgad Ll 1) 50 asalaall canli 3 e sl Blaad) ety < Al 5 CalaaY) 335 e Jalially a5
Al A yo ) Taliie) Chand Guall Al Aleal) o 5 b€ 8 55 das 3 Al ae ) sl ey (S
ACEal Jad amlaall @l i) 3 4 jlenall 35 0l o ¢ a5 68 jlandl alas (s Le (380 5l Ala Juma @iy

(2) JS a5 (5 jlancall S0 20T IS pe

ok + ol G + Tyl

(il ASsal) Jad JCal o sial ba 2 lasall 2 pill 5 Gl 5 oLl ¢y Lo 83 2kl ) a5 2(2) S
o Al s gl g o3 gail) ISEL aday yy Gaail) pseie (ady Lad dluY) cla gkl cilagi ol (s (B
AR 5G] G AR s g ¢ oeSlal) Gl (Blatti Ay S8 a5 aaalia (St Ay iy el (5SS 5 ) S

maliall QS5 5 G 50 5 38 53 300 5 S8 Jai ) Lgildalin) ST () Cua
Gl Am g lly Al Lgilae ) Ailald cdpus Bl ld Ay lae JSE5 LaSlay) ol )
Sl S5 ) (g Leldas g8 bl I Ll 2aadlaY) osidl) o el cnia Lgilalsi
e Lilaie s Jiad el )l Aalld Sl il jaill (g Laliiels ) vie cilleal) s JadY) Gl e
ol ) s . Jesitall oS0y Jemiial) oI ol Jiat Ll el i) (L () i) 385 eclidlad) 5 il 1)
Jalal) alall Leil (Husseral) sae 285 calaill 5 o) jill €0 dalaill) o laa¥) o Zpa paill all 4 50

Sl Al ) Jiey g3
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el Laalaic) cula ) o il meiall aaiad Ll O (1977 cosm Gen )l e 3) s
Ll e ae o celly imay ol ) meiall () Ll o 2 Y dmdal) o lall (g ale ol (5 ¢l
e oliall glad) () o a i) laall e Ja L s [30] 4 ) san Y Ll V) aaill i ae Jala

e o Loy Ll 3yl ) ) 3 081

" Al il yad gl el 2y ailly (aliiod Ayl Cile g ge Al )l Cle i sall (o yedl AanDlll e
Lkl ol Juli Gl el el e o 1A (o anilial) ety S LS Gl g " Al AR WS Y

Ol 5 A el pailiad (e bl Hll 4 Sliad e s Leal 3
Oe 23 Al Agiadl) ol gaaitll A ahaiall g Aglindl Gundl Cpalisall (Bled (520 Canll Galiiiug Gl (g
alesall QL) ey o il Gan 3 ¢ Sall 5 Jolill apaliag Jadi 5 Ll Cum ¢l Adagi jal) CLIY) aaf
O SN & Aga 0 QD e Agenia CBMe (e Ay 5 jleadl 4 Caati Le ) sof IS dlgde
) AU LeiDlias
) @ 34 32
rlandl (6 st 8 Bl <l yiige
U_ah}h.d\ c:g);m.“ c.).\Sa_\]: k||
18Nl (5 gla < Olad¥ &l ylise @
(Bl A i g ildal ) -
Al BlusY) g el I3 -
 pealial] (5 siasn 3 i) i sd5e

ua‘)n qum sch.u“ celiadl) (Al

e T
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SRS Apadla¥ Bagiall analie JS5 820 Cand) Ay ) Cn g el ALY Ay adl 5 jland) o) G
LByl plaia¥) HlSal lgalais lealSals lpnnd i ddldiy Leldaly Lobaidl Jolse  daaiy
ol A Ay jall 5 jlandl uSny ALY (ge Yoy o) o s sk Gllid aliail) o ggiay cabiail (el
i gall 5 ataddl ) ol oaDlaY) ad) 6 lanall Guail) Ay 2aa Gllid o gl Jiad) 5S4

el
B A glial) g geudl) 4-2

o) e aany o (S Lenld e 1 (cultural resistance) 2Ll da gially (C) sl Jale Jasi
OsSiall g5l o gl Al L) o gha o) s caddanien oo il e b guan 5 s (5315 J sl
bl o g2l Jal galls Jasi sy (2004 sbie 4 e 3) Gl Ay oy AAEN Lo glaal) o seda
LS on (B () Saall Lgdlhal A (i) gasill) 4y ks iy o8 5 edan JLAD) Jal sl Lehalii ) (g S
G Agead) Al gl Gul) ) Toliiad cApedlay) 5 jlaall Jal se abl IS5 A8E Ao glia) & sehad il sl
Olaiy) Jad 535 ey 4] Caim b)) ind Y Hn lialls G Jalally T 5 ) Lol
aseie O s BHEN T gid) aseie o A jeall Al Slo (kS ) Claatiad) ae Aldad die el
pll T g dd Sl sl cuaall e iy Y S Apaal il ) et din el Gl 4 jley o laial

(e sehay Jadi 5 ¢ D Y 5 (B8 alll (8 Ciladinall 028 < ) shal ) 5 s lE)

(Nuclear culture) a8 sl 5l -

(secondary culture) dé )kl o 4, 5300 a8 -

OS5 Ll Ol 5 painal) Asa o Adadlaall e Agpua) a5 i Y 48 815 Ji LA 3 sl
Lasi i DY) adinall & AEN 31 1) o) ORI Gaiai g Aoy i G ed A k) AE L dyiaa
1 il 3 1k 3 il A Y e ciliall dy sl Al LSl 50 s Aaii s oaSlsY) (pally
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(cultural filter) A& =&l -

[31].(personal filter) asdll = jall -

8 2ol ¥ JSE caainall Aprandl 58I (e jaed ) A peall a5 aail) Ao sanay AE 2 el Jagi
a3l 8l g b Uil e g Jrdy JS5 Lo gae 3l 5 sl @lli 330 5 Cilaaza) ) 525 (s) il ol
Oe Adlie 0S5 At (ol jef s Cilalay 4 Gl N e juy @A) aadll) il al) dasi g 2l AN A gl
O i s Laline 05 (5311 ¢Slia Jlaally (alaaYIS &) 528 ¥ 5 ) suan s ) G5 Jasi i L 1S5 ¢ AT ) (i
ol Jliely o silly Coaly il Jassall (g s Y IS0 ¢ BN i yall 3530 Gann 05 Laila (5315 AY (i
iad B S5 ) 050 e ORI (e de sane Jil ) S Cum mll (g el 4S5 AL Caualy A i jal)
1S 5 ¥ sl il A s Al el Al) (S5 A A ) AadaiL o s Lo Lille (g2 Jsail o seds Jai s 138
i (1996 « ST de Jaen 2) Ganlill Ay on y Al 1 el 430l A8 ja  seer LGN Aa glaal) Jasi 55 e
4 Sl 3aswie oa s Jal gl A€l agy Aasaal) cag Bl ) Tl s pall s S 891 OB (e ¢ iy saily
Gana (585 g€ a0 G g2 aelaad 2SS 5 Gl el ) Lalatl 5 Lo Laial Jal gal Ao daay jpaill o sail)
Gy Agid) )l sl 3 Gl e Y Aalast a2 o) bl el ol 8 s Aakail (e 4 La g agls ) Cilaainall
S hene o alian ) Ay Sa Canlial) Led€s ) maliall g ally dd) S 5al) il [32]. (Al AS jall) o sebar
oY) aUaile 5 leal) Sl & 558 g Al g Al jaall g Aplaiy) g LoeLaa ) AakaiVU Wil il da jap ¢ Al
DY) Al JSE5 A5 Lgtam i A maaliall SIS (a5 Al 5 ApabaiB¥) 5 A laia W) plaill a4, IS (e
O Jeaill e Al A pall el il As a5 eledSas Al Adtinal) Gl s LDl b leall Ll A8 a3 S5
ainall e DY) ainall 8 Caliad 3 jleall Ay skail) Alal) 3 el Akl b Ledl 3l sae s Al 4K )
Gl (in b paliall 438 el Tt 43S ally Coaly o ) sl a3 5 AaadluY) 5 leadl oLl (e Jrng IS ¢ Al
3 _yizall 5 45 5Siall Adliall aaliall 5 4 S8l aliall DAL (e 4y s AaS ddadl) 45 58 03Uk A pall 3 laall ) ki
L lene S ) seda ) ol Lae cdiliaall 4y ySall paliall Leaiss aaliag Lail 5 ¢5as 5a paaliay b il aae 55 jleal) &

:\S\AAJUL”J‘,H\43\15‘5@‘)\:\]\:\:\5);.\&_):\&dﬁu@‘d“;&;\)‘)u)&\)wm&_).\a_"\\.g_mdsuhm
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Dl saana il sa Auadluy) 5 jleall &) glatl) WA Caatiy dla e g ASKal 5 Aaall 2 Loy o alial) &laall
poedall LeaSan 43S je 4y S8
A Ay o) 8 el B Gl il 522

Apaall (5 paall JSEI ASa8 @l yarie 433G lla of (Besim Hakim, 1986) cuald) cila 5 jla < ekl

(Y A aliad 4padluy)

DY) Caas G path 4Soal) @l g g o) sl ) Tabie) duesea s dpdandadd s dpalaii ) e -]
el g 51 Jlanin de giial) dgeia gall Bl 5 alall (5 5l 5l

organizational ) dxbasll la ualic 5 (combination of buildings) Sl aaesd Gt o
.(elements

dsadl MR e Lgied 23a3 Cua (primary buildings elements) (slad) 4l pualiall
[33] bl 5 il gl

Gl Caiat 8 Adlidal) &l i) ady lad Cauaill @l Jlasind AlSa) Gan) (5 5 @l ) Taliin

Ad A5 a5 s LSl Gl poatally ey L AT e Adlalys dpadlaYl A pall 3 leadl b

Y) Lt Jeadll ) (e Gy la¥) 5 Alall e il psiall o3 oL Wle (motifs and colors) .o\ 1Y

Lpapaailly dpadanll @l yiidl oL (Besim Hakim, 2001) Caaldl oy Ziagl dul il (a2 Y

) ol T 53 dplagladill

(Streets system) g Ll sl allas -
(elements above the street) & ) sl 48 6l jaliall -

1) aaiay (Y Aa ol Jai b Sl aead &l puatia ety Lasd Lol

(courtyard building ) el Jslall slidl) - —
[34] .(courtyard elements) sLdll ddasi jall paliall  —

(YA e TaedlaY) A yal) 5 lead) b Bl G QS A9 ) pusiall slaie] (e el
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(planning & design organizational variables) 4wl 5 Adadasill g Lpadaiill Ol juaiall - —
(combinations of buildings) bl aaead &l yuaia -
Al paliell Gl prie =

(3 d88) JSal) LS ALl ¢ paaiall -

L) g all dpsall g pnal) JSB)
\ v v S
LLasl G i) L) Al pualinll el paaad G it Apapaally Aghadadll g dgaail) il phial)

1

v v v
P dap S > JERStEt Gl yalall sl p sl ol
. 2l A i s . |
> o ol V) > A1 sy D (Rl Gy b ) i
sl
sl jial

LY Ay el 3 el L BV (ol Gl a5 3(3) JS&
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ARM2j
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Ay ) Aipdall (g pmdand) JAL (s gia Ao dpadlul) il 8 W il g 4y gl sl g asaliall cp dda jil) d83ad) 6-2

sdadlay)

) adll ol (Tzonis, Lelaiuer)ciad s & T 0@ copliy 8 & 85 o de gane sl dad o seiall (o IS ()

Oe Lallas S ) ) 5 oL e all 383 ) a3y s i) DA (e dea alall g alall o sgie (puSa
ail) Jasi i o 8 [35]A jlenall yualiall St 3l il 5 ez il 5 Jualasil] 5 olaiV1 o I (e AN Claaaall
otV 5 ¢ 8Y1 5 (52 genll otV 5 ¢ pualinll Jumiai g ALalill s 48 2l (Gassey) s s b s Lalail Lalall

[36] .omiell st 5 o]

il JISY) Lyl yi ( Head man,1987, Youshuinobu 1978) cis sk Lgiaas 28 ol gia¥) 4 seie ad Ll
o seier Aasi jall l) Lal A jaiall g S cilsliaill 5 U juSis ) staall 5 e pubiall 5 cansiill 5 cAlliall 5 Ao sall il
ALl 5 daa gall adll 5 eliadl) ae ALY Jalxi ) s (Youshuinobu 1978 ) cila sk DA (e ) saaiid apenll
Al il g 1A ) sadlall Ao as sas gl 4 sede Jadi g a3 ¢ okl AN e el Jhally ¢ guall ads
[37] £V Gualall s (sl 5 Gasil) ) S35 J) shaY)

&5 (Theory of multiple connection) Ll ¥ dieloas 4 ki udag )) 28 Jundill o gedar ddadi jall adl) Ll
Lebuliiy slaall 7 a3y olausis slaall 2223 Y4 (e [38](Gehi, 1982-Hillier,1996) <ia 5 sk Lgiaua sl
s 4 saall 5 AN - shand) JOIA (e 2aai8 Ailadl) Al o seday Adai yall addl) Lalallaiidl) g il yai¥ 5 Sladll
G i) Al o) a0l ae bl g JRlal A (e o) i) ad 20T a3 [39].cldlall g ol a5 il sl
[40].¢) a5 JalSill § Jalaill 5 4, suaall

Ao 5 peainll diap 5 Ailadll Al 5 & LA 5 JaIA DA (e dlaally g 58 Y 55 jlagully ddai jall auil Ll

[41] 4]l paie ) sl aadly 58yl
[42].Lnand 45 sk 5 yealiall 5 4 joadl 3 5la) 5 clalis Y1 5 aalaiill ) L Lt jledal S patid 3y jail) o Lol

(sl el ) L Jaliall el Sl Cum (5 AT g (e plaills Jai i Ll dga (e il aliall Jag yile
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g yall Aipsall (5 pemal) JSEN 8 i35 Ao fn slaial Uiy AABS A alaill 5 sl 5 walial) (o Le G8al Ao g 'S
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ABSTRACT

In this work, Inductively Coupled Plasma Emission Spectroscopy Technique (ICPE) has
been used to study the physicochemical properties of plastic bottled water before and after sun
light exposure. One sample has been taken from Al-Mogran Station in Khartoum State, Sudan at
the end of the fall season in 2019.This sample has been exposed to sunlight in plastic bottled for
50 days. Before exposure to sunlight, many macro and micro minerals such as (Calcium,
Potassium, Magnesium, Sodium, Sulfur, Copper, Iron, lodine, Rubidium, Silicon, Boron,
Lithium, Manganese, and Zinc) were detected with different concentrations at
(97,3.0,140,22,930,15,170, 15,730,220,0.87,0.05,0.75, and 0.95ug/L ) respectively. Some toxic

and radioactive elements such as (Aluminum, Barium, Erbium, Titanium, and Strontium) were
appeared with various concentrations at (63, 0.21, 12, 6.2, and 0.32ug/ L) consecutively. These

results may return to the location of sample, vital activities, and the floods that transport the dirt
to the Nile River in the fall season. After sunlight exposure, concentrations of macro and micro
minerals above were changed to (100,1.6,100,15,730,11,43,12,700 ,95,0.49 ,0.05,0.35, and 0.26
ug/L) respectively. One new micro minerals which called (Vanadium) was found with

concentration at(0.22.9/L). The concentrations of toxic and radioactive elements above were
modified to (29, 0.14, 4.6, 2.5, and 0.35ug/ L) successively, and five new toxic elements like

(Arsenic, Bismuth, Antimony, Holmium, and Platinum) were existed with concentrations at
(21+, 4.8, 5.9, 1.5, and 23ug/ L) respectively, and these results might relate to the interaction

between water and plastic. The results before and after exposure to sunlight were found at range
within background values except for (Titanium, Arsenic, and Bismuth).

Keywords: Inductively Coupled Plasma Emission Spectroscopy, Concentration, Sunlight,
Drinking Water, Plastic Bottled.
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1. Introduction:

Water plays many important roles in our bodies, and it travels throughout our body
carrying nutrients, oxygen, and wastes to and from your cells and organs. Also, it keeps your
body cool as part of your body’s temperature regulating system, and it aids in digestion and
absorption of food, as well as in the removal of wastes from your body. [1-2]

The water molecules have a special structure because they have attractive properties like
ubiquitous, odorless, tasteless, and transparent. [3] In fact, water molecule has many various
physicochemical parameters such as chemical oxygen demand, biochemical oxygen demand,
dissolved oxygen, color, chloride, temperature, sulphate, pH, hardness, and turbidity [4-5]. Water
molecule contains some elements classifications like macro, micro, toxic, and radioactive [6].
The macro and micro minerals can be found in the water molecular for example, Calcium ,
Potassium, Magnesium, Sodium, Sulfur, Copper, Iron, lodine , Rubidium, Silicon, and
Lithium.[4-6] Also, radioactive and toxic elements can be calculated in drinking water molecule
for instance, Aluminum, Cadmium, Lead, Arsenic, Mercury, Silver, Uranium, Titanium,
Thorium, Thallium , Holmium, Erbium, and Strontium. [7-10] These elements are very harmful
for human health because they may be cause many dangerous diseases like cancer, kidney
failure, hemolytic anemia, integumentary, nervous, respiratory, cardiovascular, hematopoietic,
immune, endocrine, hepatic, renal, diarrhea, stomach pains, bone fracture, and reproductive
failure. [11-14]

On the other hand, Polyethylene material (PE) has the simple structure of polymer which
was synthesized by polymerization (CH>=CHy), and this material contains some very toxic and
radioactive elements which are dangerous for human health when it placed directly under the

normal sunlight. [15-17]
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The Inductively Coupled Plasma Emission Spectroscopy Technique (ICPE) has been
used for the detection of macro, micro, toxic, and radioactive metals, and calculate the
concentrations of them in various environmental samples like soil, powders, and drinking water.
The principle of this technique is to get elements to emit special wavelength light that can be
measured, this technology of the ICPE method was used in the early 1960 century with the
intention of the improving upon crystal growing technique, this spectroscopy technique has been
used in conjunction with the other procedures for quantitative analysis. Also, the excitation
source of this technique can be happen at a very high temperature at the range (7000-8000K). An
ICPE typically involves some components like sample introduction system, ICPE torch, high
frequency generator, transfer optics and spectrometer, and computer interface. [18-21]

The current paper aimed to detect and calculate the concentrations of macro, micro, toxic,
and radioactive metals minerals before and after exposure to the selected sample to the normal
sunlight which was taken from Al-Mogran Station in the Blue Nile River at Khartoum State,
Sudan at the end of the fall season 20109.

2. Material and Methods:

This study was conducted for one sample that was taken from Al-Mogran Station in the
Blue Nile River at Khartoum State, Sudan. The plastic bottle of 1.5 Litter was cleaned thoroughly
with distilled water, and it was washed with sample water to avoid any trace of pollution. After
that, this sample was analyzed be ICPE Technique to detect and calculate the concentrations of
the macro, micro, toxic, and radioactive elements before exposure this sample to sunlight. The

plastic bottle was placed under the normal sunlight for a period time about 50 days, and the

temperature average was recorded at33°C . After this step, the selected sample was analyzed

- X W ——Y e B
- lzpa M 8
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again using the same technique to find the difference in the results for the elements
classifications which were mentioned above.
3. Results:
This experiment explained the physicochemical properties of plastic bottled water such as
Detect and calculate the concentrations of the macro, micro, toxic, and radioactive minerals
before and after sun light exposure as shown below:
3.1. The concentrations of macro and micro minerals before and after sunlight exposure:
The results in figure (1) and table (1) showed that the concentrations of the macro and
micro minerals that can be appeared with various values before and after exposure the sample to
sunlight as displayed at below:

Table (1): The ICPE results of major and trace elements before and after sunlight exposure:

Avréb

Element | Classification of | Concentration | Concentration | Standards in the background
element before sunlight | after sunlight values [24-32]

Ca Macro minerals 971g/L 10049/ L Permissible limits
K Macro minerals 3.0mg/L 1.6mg/L Permissible limits
Mg Macro minerals 140.9/L 10049/ L Permissible limits
Na Macro minerals 2219/ L 159/L Permissible limits
S Macro minerals 930.9/L 73049 /L Permissible limits
Cu Micro minerals 15.9/L 119/L Permissible limits
Fe Micro minerals 1709 /L 4319/ L Permissible limits

I Micro minerals 159 /L 1249/L Permissible limits
Rb Micro minerals 7309 /L 7009 /L Permissible limits
Si Micro minerals 2209 /L 959/ L Permissible limits
B Micro minerals 0.87u9/L 0.49:9/L Permissible limits
Li Micro minerals 0.05.9/L 0.05.9/L Permissible limits
Mn Micro minerals 0.759 /L 0.35:9/L Permissible limits
Zn Micro minerals 0.95.9/L 0.26.9/L Permissible limits
\% Micro minerals 0.00.g9/L 0.22:9/L Permissible limits
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Figure (1): the ICPE results for major and trace elements before and after sunlight exposure

3.2. The concentrations of toxic and radioactive elements before and after sunlight
exposure:

The results in figure (2) and table (I1) confirmed that the concentrations of the toxic and
radioactive elements can be found with different values before and after exposure the sample to

sunlight as showed at below:

Table (Il): The ICPE results of toxic and radioactive elements before and after sunlight

exposure:
Element | Classification | Concentration | Concentration | Standards in the background
of element before sunlight | after sunlight values [24-32]
Al Toxic 63.9/L 29.9/L Permissible limits
Ba Toxic 0.2g9/L 0.14.9/L Permissible limits
As Toxic 0.00.9/L 12+ 19/L More than permissible limits
Bi Toxic 0.00.9/L 4819/L More than permissible limits
Sh Toxic 0.00.9/L 5.99/L permissible limits
Er Toxic 12/9/L 4619/L permissible limits
Ho Toxic 0.00.9/L 1519/L Permissible limits
Pt Toxic 0.00.g/L 2319/ L Permissible limits
Ti Radioactive 6.2.9/L 2519/L More than permissible limits
Sr Radioactive 0.32:9/L 0.35g9/L Permissible limits
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Figure (2): the ICPE results for major and trace elements before and after exposure to sunlight

4. Discussion:

This part includes more discussions for the results of the selected sample before and after

exposure:

4.1. The Concentrations of Macro and Micro Elements Before and After Sunlight

Exposure:

The results in table (1) and figure (1) before exposure the sample to sunlight confirmed
that the macro elements like (Ca, K, Mg, Na, and S) were appeared with different concentrations
at (97,3.0,140,22, and 930 g/ L) respectively. Also, the micro minerals such as (Cu, Fe, I, Rb,
Si, B, Mn, and Zn) were showed with divers concentrations at (15, 170, 15, 730, 220, 0.87, 0.75,
and 0.95 ug/L) selectively, and these results may be related to the geological structure of the

selected sample location. [21]
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After exposure to sunlight, the content of (Ca) was increased slightly to (10049 /L), and

the values of other macro elements for example (K, Mg, Na, and S) were decreased to (1.6, 100,

15, and 730 g /L) respectively. In addition, the concentrations of macro minerals such as

(Cu, Fe, I, Rb, Si, B, Mn, Zn) were decreased sharply to (11, 43, 12, 700, 95, 0.49. 0.35, and 0.26

49 /L) consecutively. Furthermore, the concentration of Lithium was constant during this case

due to the molecules of this chemical element was never affected with interaction between water
and plastic. Also, Vanadium atoms were appeared as new atoms after exposure this sample to the

normal sunlight with concertation at 0.22.9/L .These results might return to the interaction

between to water and plastic which was manufactured from polyethylene material, and the
immigration of atoms during this chemical process during exposure this sample to sunlight.
[22-23]

The results of the macro and micro minerals before and after exposing to the normal
sunlight were found within the globally allowed limits. [24-29]
4.2 The Concentrations of Toxic and Radioactive Elements Before and After Sunlight
Exposure:

The obtained results in figure (2) and table (1) before exposure to sunlight proved that
the toxic elements for instance (Al, Ba, and Er) were found with several concentrations at (63,

0.21, and g /L) respectively, and the radioactive elements like (Ti and Sr) were displayed with
various concentrations at (6.2 and 0.32 g/ L) respectively. These results due to the location of

this sample, vital activities and the floods that transport dirt to the Nile River in the fall season in
Sudan. [21] After exposure to sunlight, some new toxic metals like (As, Bi, Sb, Ho, And Pt)

were appeared with various concentrations at (12+, 4.8, 5.9,1.5, and 23 xg /L) respectively, and

the concentrations of toxic metals above were changed to (29,0.14, 4.6 19/ L) successively ,due

- X W ——Y e B
- lzpa M 8
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to the interaction between water and plastic. [24] In addition, the concentration of titanium was

decreased to(2.54.9/L), and the concentration of strontium was increased to (3549 /L) . These

results may be related to the interaction between water and plastic, and the immigration of atoms
during this chemical process. [23] The results of the toxic and radioactive elements before and
after exposure sunlight were found within the globally allowed limits expect for (As, Bi, and Ti).
[24-32]

5. Conclusion:

It was found that the effect in the physicochemical properties of plastic bottled water like
concentrations of macro, micro, toxic, and radioactive minerals in the selected sample which
was taken from Al-Mogran Station in the Blue Nile River at Khartoum State, Sudan. The
concentrations of them were increased or decreased during this experimental work, and some
new elements were appeared, and others disappeared after exposure the same sample to the
normal sunlight for period time for (50 days). The results explained that there is an interaction
between water molecules which were manufactured from polyethylene material, and the
choosing for the exposure period to the sunlight was based on a numbers of literature review,

therefore there is no effect for the validity period on the bottles.
6. Abbreviations:

Al: Aluminum.
Sh: Antimony.
As: Arsenic.
Ba: Barium.
Bi: Bismuth.
B: Boron.

Ca: Calcium.
Cu: Copper.
Er: Erbium.
Ho: Holmium.
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ICPE: Inductively Coupled Plasma Emission Spectroscopy Technique.
I: lodine.

Fe: Iron.

Li: Lithium.

Mg: Magnesium.
Mg: Manganese.
PE: Polyethylene.
Pt: Platinum.

K: Potassium.
Rb: Rubidium.
Si: Silicon.

Na: Sodium.

Sr: Strontium.

S: Sulfur.

Ti: Titanium.

V: Vanadium.
Zn: Zinc:
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