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Abstract

This research is specifically centered on the concepts and contemporary models of eco-city planning. In the current era, there is a notable emergence of innovative city
models with a focus on addressing climate-related issues. The drive to create new urban forms and models that concentrate global warming and climate challenges has
resulted in the development of contemporary and innovative models, prominently exemplified by the eco-city. Previous studies have underscored the technological, socio-
economic, and political aspects of eco-cities. While eco-cities are recognized for their highly technologically innovative approaches, the development of new architectural
concept considered a crucial aspect of their design.

Beyond technological development, there is a significant emphasis on developing an architectural concept that considers climatic adaptation and sustainability
features within a holistic approach. Therefore, the importance of crafting a technologically advanced city conducive to eco-city planning dynamics, especially with a
sustainable architectural concept, is highlighted and deemed worthy of research exploration. The study delves into different contemporary eco-city models from diverse
climatic regions worldwide to examine their architectural concept development challenges. Notable examples on a global scale, such as the Sino-Singaporean Tianjin
Eco-city in China, Masdar City in the United Arab Emirates, and the proposed Istanbul Kiigiikgekmece Eco-city in Tirkiye, are scrutinized.

The findings of the research underscore the significance of eco-cities in terms of architectural design and the use of sustainable materials for both sustainability
and climate adaptation. These models, which align with technological advancements, emerge as sustainable and climate-sensitive city models. They serve as crucial
examples in developing a more sustainable architectural model. Ultimately, the research emphasizes that designing a contemporary eco-city that addresses climatic
privileges and without an sustainable architectural concept will not yield a sufficiently effective result.

Introduction

The research provides a comprehensive exploration of the
contemporaneous eco-city concept, delving into various facets
of sustainable urban planning and presenting diverse global
examples. A notable surge in efforts towards sustainability,
particularly before the through the development of eco-cities,
began to gain momentum in the 1980s. While the idea shaped
around that time, many of them have only recently found the
opportunity for substantial development. Despite the relatively
short period, the number of eco-cities has been on the rise,
and they have been evolved adopting diverse ecological models.

The acceleration of these initiatives in recent years reflects an
increased global awareness and commitment to sustainable
urban development. The contemporary relevance of this
topic is underscored, specifically in the context of addressing
climate-change and promoting sustainability on a global scale.
The 20™ century witnessed a notable shift in urban planning
dynamics, particularly transitioning from car-centric cities
to more sustainable models, a transformation that gained
momentum in the 1990s. While discussions around climate-
change have permeated urban planning theories and discourse,
the practical implementation of sustainable practices has been

relatively slow.
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Theresearchhighlightsare-evaluationoncontemporaneous
eco-city models, emphasizing that incorporates comprehensive
climate and environmental considerations. Indeed, the history
of sustainable design and eco-city concept has not rooted that
extend far into the past. In the early 21 century in 2008-
2009 the pioneering China's eco-cities gained prominence as
recently by the Ministry of Environmental Protection (MEP)
and the Ministry of Housing and Urban-Rural Development
(MoHURD) developed “eco-cities” to address environmental
agendas in cities [1]. Contemporary eco-cities are recognized
in academic circles as an innovative solution to address the
challenges posed by climate-change. These cities not only
showcase advanced technological features but also provide a
sustainable environment aligned with climatic conditions. The
research underscores the significance of a multi-disciplinary
holistic approach in urban and architectural planning and
emphasizes the pivotal role of a sustainable architectural
concept in shaping eco-cities.

While prior research has predominantly focused on
technological and socio-economic-political aspects of eco-
cities, there is a growing recognition of the need to design
a more sustainable architectural concept that aligns with
environmental compatibility. The examples of the Sino-
Singaporean eco-city Tianjin in China, Masdar in Abu Dhabi,
Arab Emirates, and the eco-city proposal in Istanbul, Tiirkiye
emerge as leading illustrations in this regard. Consequently,
the research critically examines these examples, assessing
their harmony and contribution to the design of a sustainable
architectural concept.

The research methodology is centered on the development
of a contemporary eco-city architectural concept development.
While the previous search mostly concentrated on technological,
socio-politic, and economic consequences of eco-city planning,
a sustainable architectural concept development is come to
fore as another specific and not well-known research areas.
Adapting a holistic approaches and technological advancements
are pivotal in eco-city planning, there is an increasing emphasis
on a sustainable architectural model in the design process. The
study adopts a focused approach by reviewing three prominent
eco-city models selected globally. It employs a research method
that delves into developing specific sustainable architectural
design concepts and details, examining their contributions to
ecosystem enhancement, mitigation of marine and other forms
of pollution, technological innovations, and efforts toward
eco-friendly, zero-carbon energy.

Climate-change problems first emerged in the 1980s, and
these innovative ideas have been developed until today and
have become significant and widespread. Post-1980s climate
with Register's book specifically on eco-cities signified the
the birth of new term and it has created a new awareness on
eco-cities and have brought studies on climate to the fore [2].
The urban and housing planning ideas at the intersection of
the climate-crisis were first brought to the agenda in Brazil
in 1992 and subsequently gained importance after the Istanbul
Climate-Summit in 1996. With these significant conferences,

the global community emphasized the significance of climate-
change and the later stages of the Paris Climate Agreement in
2016, the efforts on on climate has entered a different path. The
purpose of these summits was to be held with an empowering
approach [3].

Such a dense population in cities now defined as megacities
has caused the existing urban ecosystems to change and
degraded. The earlier in the 21% century, urban models have
also changed and evolved significantly, breaking away from the
traditional explanatory paradigms that have hitherto limited
our understanding [4]. More recently, this has resulted in a
global movement advocating a “green design revolution” and
it has created a new green influence on cities around the world
[5]. The transformation of the idea of "climate-change" into
a newly introduced and widely accepted term in planning and
design since the 2000s has led to transformative processes in
existing urban centers. These changes are characterized by a
shift observed in emerging urban theories [6].

The cities around the world are grappling with the negative
impacts of global warming, climate-change, including
extreme urban pollution, the gradual degradation of existing
ecosystems, and other climatic challenges such as extreme
weather events, heavy rainfall, floods, hurricanes, and heat
waves. Also United Nation declared that; “Cities, urban
areas and metropolitan areas must protect their nature and
environments” (United Nations, 1996). This transformation led
to a paradigm shift in urban planning, fundamentally changing
the planning dynamics and resulting in the emergence of new
city models. In addition to new climate-focused plans, new
laws and regulations have been developed and implemented in
many cities such as Beijing, Shanghai, and Singapore. Thus,
people witnessed the birth of the new urban models such “eco-
city” concept. Indeed, specifically this concept is a developed
model based to earlier E. Howard’s “garden-city” urban form
at the beginning of the 20 century [6,7], The newly developed
ecological models such as eco-city are just come to the fore and
due to need to develop new urban forms and models emerged
like; eco-city, green-city, sustainable-city, smart city etc
(Figure 1).

The eco-city concept although it was first suggested as
a solution to excessive climatic conditions like rainfall, later
it was envisaged that it could be adapted and developed as
a solution to different climate types. In this study Chinese

SUSTAIN
ABLE
CITy

Figure 1: New Sustainable Urban Forms Depend on Centered to Eco-Systems.
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pioneering eco-city models like Sino-Singaporean Tianjin,
in China (Figure 2), as well as the Masdar city in, Abu Dhabi,
United Arab Emirates, (Figure 3) and the Kiiciikgekmece eco-
city proposal in Istanbul, Tiirkiye considered in this context.
(Figure 4), The Sino-Singaporean Tianjin Eco-City, model

and initiated and implemented in recently in 2008- 2009, a
master plan was developed with a sector plans and feasibility
studies [1]. Although, eco-city is known in the context of a new
“eco” model as environmentally friendly concept as well as
the technological and innovative, also developing a sustainable
eco-city architectural model also significant.

Figure 4: The Eco-city project proposal, in Istanbul, by Ken Yeang, for degradeted old Marine System, Marmara Sea&Kiigikcekmece Lake. Photos, Arkitera.
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Furthermore, the other concept of eco-cities has come
to fore been developed in response to the degradation of
urban ecosystems caused by environmental and industrial
pollution. One perspective on eco-city planning focuses not
only on addressing climate-related challenges but also on
rehabilitating existing urban ecosystems. An example of this
approach is seen in a proposed eco-city planning project
for Istanbul in the 2010s, due the city’s ecological problems
(Figure 4) [8,9], which aimed to rehabilitate degraded urban
ecosystems affected by industrial wastes and uncontrolled
urban sprawl [10,11]. While the project was not implemented,
it brought attention to the need for addressing environmental
pollution and ecosystem deterioration in urban areas.

In broader meaning in the eco-city design and planning
emphasizes prioritizing climatic condition and existing
ecosystems in urban areas. Thus, in the cities it is necessary to
focus primarily on the natural environment and eco-systems
[12]. In this research to develop eco-city and architectural
design concept in ecological context and sustainability is
a central focus. Thus, the concept of eco-cities is explored
in terms of design and scope also adaptability in climatic
conditions. Different proposals for eco-cities may emerge
based on the climatic conditions of a particular region. For
example, China may focus on eco-city models suitable for
wetter climates, while countries in the Arabian Peninsula, with
sunny and arid climates, may propose different approaches.
The adaptability of eco-city concepts to diverse environmental
conditions highlights the need for context-specific solutions in
urban planning.

The methodology

The research methodology is centered on the development
of a contemporary eco-city architectural concept. While holistic
approaches and technological advancements are pivotal in eco-
city planning, there is an increasing emphasis on crafting a
sustainable architectural model in the design process.

The data supplied for this study from the various detailed
literature research on generally eco-city concept and
specifically. In the broad context and general scope of the
research, significant sources were consulted, spanning from
the inception of climate issues to influential works such as
Register's pioneered eco-city works and the other urban
theorists on theoretical base. Additionally, more research
conducted on specific sources that were examined as case
studies like, numerous publications of architect Ken Yeang who
specialized on the eco-cities and Norman Foster specifically
as well as relevant sources from China, were explored to the
extent they were available and accessible.

The study adopts a focused approach by reviewing three
prominent eco-city models selected globally. These specific
case-studies selected due to their features and different regions
in the world also diverse climatic condition and architectural
model development. They employ a research method that
delves into specific architectural design concepts and details,
examining their contributions to ecosystem enhancement,
mitigation of marine and other forms of pollution, technological

innovations, and efforts toward eco-friendly, zero-carbon
energy.

The examination of the emergence of the eco-city concept
is conducted under the main heading, providing insights into
its theoretical background and the foundational theories that
underpin it. The theoretical exploration of this model eco-
city form serves as the basis for its conceptual expansion to
its contemporary usage. The study investigates the theoretical
foundations and presents examples from around the world,
including the Sino-Singaporean Tianjin Eco-city, China Eco-
City, Abu Dhabi Masdar, and a proposed Kiigiikcekmece Eco-
city in Istanbul.

The concepts and models of contemporary Eco-City
planning

At the beginning of the 21 century, a significant change
in urban and residential design and planning began with
the emergence of new ideas, terms and theories, climate-
change, ecological scope, sustainable and green design, and
planning. Thus, the urban planning landscape of the 21%
century has undergone radical changes, breaking away from
old explanatory models and embracing new design paradigms
[4]. These innovative planning concepts aimed to establish a
harmonious relationship between the city and nature [6].

Climate-based concepts first emerged only in the 1980s,
when new planning terms and techniques were integrated into
urban development. The theories and discourse on climate
concerns came to the fore during the Earth Summit in Rio de
Janeiro, Brazil, in 1992. Focusing on sustainable development,
the United Nations initiated discussions that later resulted in the
creation of Agenda 21. This agenda operationalized sustainable
planning by emphasizing the importance of environmental
considerations in urban development strategies. The changing
and evolving planning strategies of the 21° century have placed
significant emphasis on addressing environmental challenges
and promoting sustainable practices. Environment and
Development tools have implemented the sustainable planning
discussed in this Conference [13].

The 21t century marks a new era in urban planning,
necessitating the creation of new and innovative city models
with forward-thinking approaches, and different concept
which we need to create new city models [6]. The planning
of cities and housing now varied and involves innovative
concepts such as green-cities, eco-cities, smart-cities, and
digital-cities [14]. The emphasis is on creating sustainable and
resilient urban environments that respond to the challenges of
the contemporary world.

First time published in a book by Register the eco-cities
were defined as some human settlements which modeled on
the self-sustaining resilient structure as natural eco-systems
and later these are discussed as eco-city solutions [2]. As a
among this new climate-based model is explained by the term
of an eco-city explains that an ecologically planned healthy
city and the juncture of urban planning, ecology, and public
helping newly formulated innovative designs centered housing
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environmentally [15]. The World Bank brought a new definition
about eco-cities referred as new urban planning term; these
cities planned enhance the well-being of society through the
integration of the innovative urban planning the benefits of
ecological systems protecting assets for future generations
[16].

In the last three decades, the concept of eco-cities gained
popularity, initially emerging through pragmatic theories and
discourse in academic circles focused on urban sustainability.
Richard Register, in his book on eco-cities, introduced the
term, emphasizing ecological and sustainable principles for
livable housing settlements and community development
(Register, 2002) [2].

Also, another problematic surfaced: could early planning
theories serve as the foundation for future city planning,
particularly in the context of green-urbanism and architecture?
Prior to the 21% century, quasi-innovative green urbanism
theories were pioneered by E. Howard in his 1902 book Garden-
cities To-Morrow. Almost half a century later, in 1969, Reyner
Banham introduced a new idea that integrated human needs
and environmental concerns as integral parts of architecture
(6,71,

In the 21% century, existing urban planning theories were
revisited, considering earlier versions and derivatives of
garden cities. These evolved into different urban planning
models, eventually manifesting as eco-cities in response to
uncontrolled urban sprawl into the countryside's green-areas.
This new eco-city model was like a modern-climatic focused
version of the old model proposed by E. Howard. Such as
locating factories and agricultural activities outside the city,
establishing the tertiary sector in the center, and surrounding
it with inalienable rural green belts [17]. However, these models
were designed based on the dimensions of 20t century cities in
terms of scale and optimum conditions Figure 5.

The eco-cities which have become a widespread and
developed over the past two decades the challenge of the current
global climate-change established separately from the city
centers due to ownership regulations. As one of the significant
model eco-cities, some classification may be considered,
recreation of eco-systems or rehabilitation of existing eco-
system the reasons likewise due to the industrial degradation
and pollution with a focus on the natural environment and
ecosystems [12]. Also, eco-cities depend on some assets that
not only enable the eco-city to be designed, but also make it
viable and applicable. In addition to climatic and technological
difficulties in eco-city concept models, there are also various
technical difficulties that arise in the process such as design
and urban design plans. [18].

This points to a broader meaning and the need to consider
“eco” cities in a extensive context, ranging from a definition
focused on sustainability and climatic problems, to the
rehabilitation of ecosystems, to technological development.
Some large-scale eco-city projects such as Masdar are planned
with a specific set of performance indicators integrated into

the plan for these new urban areas and the Tianjin eco-city and
are based on plenty of quantitative and qualitative indicators
[19].

According to another approach, Eco-cities have emerged
discursively as beneficial formations to ecologically improve
living conditions for their residents rather than as landscapes
for the broader socio-environment [20]. In this context, rapid
developments, and the recent realization of the reality of new
living and settlement conditions have forced humanity to
seek innovative planning models that will require completely
different experiences from the past and quickly adapt to
changing conditions.

Typical cases and future planning of contemporary Eco-
Cities

Various criteria play a crucial role in determining
the planning and implementation of major concept of
contemporary eco-city initiatives worldwide. The International
Eco-Cities commission for instance, has identified several
global eco-city initiatives based on specific principles. To be
included in this assessment, they had to encompass at least a
district-wide scale, cover various sectors, and possess official
policy status. These models, developed in diverse regions
under different designations, offer valuable insights for future
eco-city research. (Table 1) Also, some integrated sustainable
urban forms that address multiple issues simultaneously have
emerged [2,21], Furthermore, the eco-cities are strategically
planned to rehabilitate and protect urban nature and the
environment. They adopt redesigned, eco-centric urban forms,
aiming to decrease energy consumption, implement car-free
planning, prioritize public transport networks, pedestrians,
and bicycles, all while maintaining a high standard of living
for residents without compromising sustainability [22].

ECO-CITIES FOR CLIMATIC REASONS

RAINY Regions, (China, Tianjin, Sino-Singoporean Cities,
etc.)

ECO-CITIES
REHAB. SEA, LAKE, WATER RESERVOIR AREAS

(Istanbul, Ken Yeang Kl¢lukg¢emece Lake Eco-city Proposal)

Figure 5: The Different Models of the Ecological Urban Forms and Application in
the World.

Table 1: The Main Principles of the Sustainable Planning and Eco-Cities.

The Main Features of Sustainable Planning and Eco-Cities,
Holistic and Sustainable Concepts for Housing Settlement Areas
Considering and Rehabilitating Ecosystems and Climate Systems

Sustainable Architectural Design and Construction Materials

The Environmentally Eco-Friendly
The Strategies for Practical Implementations
Energy Efficient and Zero Carbon Energy
Planned Road System; No Car and Pedestrian, and Cycle Friendly
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Hence, in the context of the eco-cities some classifications
emphasize the rehabilitation of natural environments and
ecosystems [12]. Examining these considerations, the leading
eco-city models globally vary in their ecological problems and
environments. For instance, the Sino-Singaporean Tianjin Eco-
city project, in China (Figure 2) and the Abu Dhabi Masdar City
project represent more ambitious goals, including sustainable
architectural design and materials zero waste and zero
carbon emissions (Figure 3). Eco-cities also serve as models
for revitalizing existing ecosystems affected by industrial
degradation and pollution like Ken Yeang's eco-city proposal
in Kiig¢likcekmece, Istanbul (Figure 4) and simpler initiatives,
such as urban revitalization, green roofs, or garden projects,
are evident in Augustenborg, Malmo, Sweden. These examples
showcase the diversity of approaches within the broader eco-
city framework.

A contemporaneous Eco-City model Sino-Singapore
Tianjin Eco-City, China

The first Sino-Singaporean Tianjin Eco-city was
planned in 2007 aimed to to develop a technological base an
contemporaneous eco-city which was practical, replicable,
and would be environmentally conscious regarding resource
and energy conservation. The city planned to develop jointly
between the governments of China and Singapore was in
Binhai Region, built on aimed to non-arable land with a
water shortage the southeast of Tianjin's urban core, declared
purpose of serving as a sustainable urbanization despite
environmental challenges [23,24] (Figure 2) The area prior
to the development of the eco-city, was largely comprised
polluted industrial area by saltpans, barren land, and polluted
water previously a center for salt mining, a site for carbon
sink at wetlands, and a century-old cultural landscape [20].
Finally, developed technologically and economically, from 2014
to September 2018, the Sino-Singaporean Tianjin Eco-City
experienced a remarkable surge in the number of registered
companies approximately 7,000 entities.

Planning and Housing; Also, the city would be then served
as a “model” for sustainable development for other cities in
China in future [23,24]. The Guardian reported that the area
offered relatively inexpensive apartments other areas in Tianjin,
and the city would attract more resident’s future [25,26]. The
city's population grew rapidly, and the city reportedly have a
population of over 80,000 in 2018 [23].

Also, China's "eco-cities" developed by the China's
Ministry of Environmental Protection (MEP) and Ministry
of Housing and Urban-Rural Development (MoHURD) [1]
establish a robust research and development (R&D) ecosystem
with scientists and engineers per 10,000 employed people and
need to increase the affordable “public-housing” to at least
20%, addressing the housing needs of the community [23].

The Sino-Singaporean Tianjin Eco-city is describing its
layout as an "Eco-valley" that cuts through the city, for the
purpose of "providing a scenic trail for pedestrians and cyclists
[23]. Also, three centers planned in the city: one along the
southern banks one to the city's north, and in the city's south

and the four residential districts in the city's southern, central,
northern, and northeastern portions where each district has
different neighborhoods with individual commercial centers
and publicamenities divided into several "Eco-neighborhoods",
which each comprise four "Eco-cells" [23].

Today, “eco-cities”, despite being accepted worldwide as
a new urban concept and innovative planning theories, also
there are still many challenges in terms of institutional and
organizational aspects. The eco-cities in China include targets
related to energy and resource use efficiency, as well as urban
infrastructure.

By 2023, the Sino-Singapore Tianjin Eco-City has set
several goals to be achieved: [23],

* Establish a robust research and development (R&D)
ecosystem a population of scientists and engineers per
10,000 employed people,

* Increase the affordable “public-housing” 20%,
addressing the housing needs.

* The Eco-City has ambitious targets to further its
sustainable development.

+ Improve waste management minimizing environmental
impact a goal of recycling rate at 70%.

* 100% city management digitalization, limit carbon
emissions contributing to a low-carbon and
environmentally friendly economy.

* Foster a culture of innovation by at least 75% to
participate in driving economy.

In the Tianjin contemporaneous eco-city model; An
infrastructure development focused on new technologies to
be developed and a settlement consisting of more sustainable
working and housing areas planned for those who will work
within this system and contribute economically by settling in
this eco-city are defined.

A contemporaneous Eco-City model proposal, Kiigiikgek-
mece Eco-City, Tiirkiye

Another eco-city planning in Istanbul was proposed in the
2000s through a competition organized by Ken Yeang in the
Kiiglikcekmece region, situated at the meeting point of the
lake and the sea [8,9], (Figure 4). The project, with its focus
on rehabilitation the regional marine ecosystem encompassing
both the sea and the lake, not only qualifies as sustainable
eco-city planning but also aligns with a tourism-oriented
city planning model. This dual emphasis on environmental
restoration and tourism showcases a comprehensive approach
to urban development that considers ecological well-being
alongside economic and recreational aspects. Located in the far
western axis of Istanbul, the Kiiciikcekmece region is adjacent
to the Marmara Sea, forming a natural and distinct ecosystem
at a lake area where Ken Yeang envisioned his eco-city project
proposal. This proposal aimed to address the degradation of the
lake due to uncontrolled urban sprawl and industrial pollution

[27,28].
=]
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The surroundings of the Kiiciikcekmece region and the lake,
connected to the Marmara Sea, are partially occupied by existing
uncontrolled settlements, including multi-story buildings,
slum structures, and upper-class garden-city residences.
Despite being in the far-west district of the city, the region has
been undergoing continuous development with new buildings
for many years. The proposed environmentally friendly project
design aims to protect and revive the existing ecosystem,
presenting a contemporary 'eco-city" concept harmonizing
with the natural environment of the Kiiciikcekmece lake and
lagoon.

The Marmara Sea has recently faced an almost irreversible
environmental disaster, leading to the destruction of its entire
natural ecosystem due to excessive urbanization, human
activities, and industrial pollution. Known as an inland
sea where the Kiigiikcekmece lake is located, the unique
characteristics of the Marmara Sea necessitate planning within
its own ecosystem. The Kiiglikcekmece project is designed to
address this issue differently from other examples worldwide,
creating optimal circumstances for planning an eco-city
settlement. K. Yeang’s project from the early 2000s could not
be implemented. If realized, it would be aimed to mitigate the
impacts of the disaster observed in the Marmara Sea today [10].

The plan aims to establish a city environment that
maintains a balance between ecology and urban life, with
particular emphasis on excluding the traffic network from
the ecosystem [29]. The vision of the project is to create an
environmentally friendly and tranquil city life, prioritizing
permeable pedestrian crossings, parks, and service roads, while
concealing highways. The project also includes green spaces, a
car park, park areas, a marina, a 7-star hotel, and an aqua park
[29]. The presence of a hotel project suggests that the proposal
envisions an eco-friendlier tourist area arrangement. However,
details about the housing model are unavailable, as the project
remained a proposal and was not implemented. Notably, Ken
Yeang designed multi-story residences and workplaces in
another proposed project known as "the tulip project" in the
same region.

The Kiiciikcekmece project focuses on rehabilitation the
existing ecosystem and planning it as an eco-city in harmony
with its natural environment. In this context, it serves as
an exemplary model for eco-cities, showcasing a protective
approach for the future planning of the region. As a novel
planning technique, eco-cities hold significant potential for
shaping the future of city planning, proposing innovative
models tailored to the unique characteristics of cities like
Istanbul.

Ken Yeang’s project planned in near the Kiiciikcekmece
Lake connected to Marmara Sea is a large-scale eco-system
project located in the micro-ecology of the land itself as a far
neighborhood in the istanbul city center features as below [29];

The Main Planning Principles of Ken Yeang’s Eco-City
Project Proposal, Kiigiikcekmece Region, Istanbul;

* Asan “eco-city” the priority of green theme and green-
areas dominates the project.

+ The land and plots which divided by the E5 Highway
consolidated in the project.

* Architectural design well integrates the natural
landscape and a coexistence relationship.

* Rehabilitation of beach embankment for public use
creates proper ecologies.

* The primacy of public uses also has a clever mix.

+ The logical positioning of the project elements allows to
possibility of future developments separately.

* The project has well organized circulation system.
* The project has a realistic nature and its elements.

* Development of existing and new elements of the
land and its surroundings well establish synergetic
relationships [29].

Unlike Tianjin, Kiiciikcekmece project proposal is not a
technologically focused eco-city, butaneco-city planning model
that is more focused on rehabilitation of existing ecosystem
environmental protection and sustainable city planning. As
emphasized here, the main purpose of the Kiiciikcekmece
project is based on the rehabilitation of the degraded existing
Kiiciikcekmece ecosystem, and in this context, the primary aim
is to create a contemporary eco-city system that is sustainable
and well-integrated with the environment.

A contemporaneous Eco-City Model, Masdar City, Abu
Dhabi, Arab Emirates

Masdar City is as a modern and contemporary eco-city,
distinguishing itself as one of the few meticulously planned,
specialized high-tech to align with distinct climate conditions.
Masdar City's standout its climatic focused architectural
characteristic, marking it as a contemporary eco-city, lies in
its genuine commitment to sustainability. The city's modern
redesign, incorporating traditional and sustainable materials,
adds a distinctive quality to its architectural design. This
approach not only sets a precedent for eco-conscious urban
development but also positions Masdar City as a remarkable
example of how modernity and tradition can harmoniously
coexist in architectural innovation. (Figure 3) The urban
design encourages walking, and its streets and courtyards
are thoughtfully shaded, providing an appealing pedestrian
environment shielded from the extremes of climate. An
integral aspect of Masdar City's sustainability lies in its
surrounding landscape which is encompassing the city is
designated for wind and photovoltaic farms, research fields,
and plantations [30]. This strategic planning ensures that
the community attains complete energy self-sufficiency,
marking a noteworthy advancement in eco-conscious urban
development. Created by the British architectural firm Foster
and Partners, this sustainable city model relies on solar energy
and various other renewable energy sources [31,32]. It serves
as an advanced and sophisticated technological model, drawing
inspiration from the traditional architecture of old Arabian
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cities to create cooler open spaces within the natural hot desert
environment. The design team, led by Foster and Partners,
visited, and gained insights from ancient cities such as Cairo
and Muscat, where traditional Arab architecture effectively
copes with hot desert temperatures. The design incorporates
shorter, narrower streets, typically no longer than 70 meters
(230 ft). The buildings at the end of these streets generate wind
turbulence, creating a flushing effect that cools the street [33].

Masdar City is envisioned as a technological and exemplary
model that prioritizes sustainability and showcases greener
urban living for approximately 50,000 people and businesses,
with a focus on manufacturing environmentally friendly
products. It features the first net-zero energy office building
and six additional green buildings [34]. The city is designed to
efficiently use water resources, incorporating water recycling
from rainwater, condensate, and acceptable wastewater
streams. The city is seamlessly connected to existing urban
areas through roads and a light-rail system, emphasizing a
sustainable mixed-use development that is pedestrian- and
cyclist-friendly [31].

Masdar City is designed, drawing inspiration from old
traditional Arab architecture, and utilizing ancient materials
such as terracotta. The city's aesthetic features terracotta walls
adorned with intricate arabesque patterns, creating a visual
impression of a cube when viewed from a distance. This design
choice not only pays homage to cultural heritage but also serves
functional purposes.

The remarkable cooling effect is achieved through the
implementation of a 45-meter-high (148 ft) wind tower,
inspired by traditional Arab designs. The tower functions by
drawing air from above and circulating a refreshing breeze
through the streets of Masdar, enhancing the overall comfort
of the urban environment. The layout of streets and buildings
is carefully planned to be clustered closely together, creating
shaded streets and walkways that provide protection from
the sun. This thoughtful design approach contributes to the
city's commitment to sustainability and the well-being of its
inhabitants.

The Main Features of the Masdar City as an Eco-City Model;

* The Architectural design specifically inspired from old
Traditional Arab Architecture.

* The Architectural Design realized using old, Traditional
Materials, brick, etc.

* The city planned as old Traditional Arab Street Design.

* Buildings are clustered close together to create streets
and walkways shielded from the sun.

* The city designed as traditional cooling systems; wind
tower modelled traditional Arab designs sucks air and
pushes a cooling breeze Masdar's streets.

* The city relies on solar energy and other renewable
energy sources.

* Masdar is a sustainable mixed-use development
designed to be friendly pedestrians and cyclists.

Results and discussions
Concepts and models of Eco-City Planning

In this context, the global challenges and consequences of
global warming and climate problems were emphasized in the
research. A conceptual definition of the recently emerging term
eco-city is made, and globally prominent ecologically based
city planning terms, theories and models are explained. In the
study, conceptual similarities or differences between newly
developed eco-city models and the underlying reasons for these
differences were tried to be explained. The proposed projects
and models implemented in practice were also explained with
examples, shedding light on the practical applications of eco-
city concepts and theories.

Typical cases and future Planning of Eco-Cities

In this context, the research specifically underscored the
measures implemented in response to the global challenges
stemming from global warming and climate issues. It delved
into the rationale behind and the outcomes of developing
distinct specific selected models as solutions to the climatic
challenges faced by eco-cities. The study highlighted that
the Sino-Singaporean Tianjin model, in China for instance,
is perceived as a solution to the drought problem, and
technological developments, Masdar city in Abu Dhabi, in Arab
Emirates was specifically designed to address issues arising
from the hot climate, and the Kii¢iikcekmece eco-city project,
in Istanbul, Tiirkiye was conceptualized with the aim of
rehabilitating and revitalizing the degraded marine ecosystem
around the sea and the lake. These examples were considered
as selected specific case-studies and analyzed in terms of their
causative factors and consequences (Table 2).

Conclusion

In recent years, ecosystems have undergone significant
deterioration due to climate-related issues, global warming,
and the climate crisis. Cities, acting as amplifiers of extreme
climate changes, experience adverse effects such as extreme
temperatures, heavy rains, droughts, and diminishing water
reserves. The substantial transformation and deterioration of
existing ecosystems in cities necessitate urgent measures. In
this context, eco-cities, recently in the spotlight and garnering
increasing global attention, emerge as valuable solutions to
address these challenges. While eco-cities play a crucial role
in regulating and rehabilitating existing urban ecosystems, it
is crucial to acknowledge that planning eco-cities solely based
on environmental considerations may not be sufficient. In this
context, the importance of developing an architectural concept
for contemporary eco-cities emerges as main problematic. The
research underscores that developing a more sustainable and
environmentally friendly urban environment alone will not
suffice. A more holistic approach is advocated, emphasizing
the significance of formulating a sustainable architectural
concept. One of the identified gaps in this research is the
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Table 2: The Architectural Design Principles According to Examples of Eco-Cities.

The Architectural Design Principles Of Eco-Cities

_ Sino-Singaporean, Tianjin, China Kiigiikgekmece, Tiirkiye Masdar, United Arab Emirates

Ecological Rehabilitation, (Water Shortage-

The Main Purpose
P Industr..&Technological Development

Design Idea Eco-City Science & Technological Development

Design Concept Green-City Concept

Environmentally Friendly Environmentally Friendly

Architectural Materials New Materials

Sustainable and Energy

Efficient Sustainable and Energy Efficient Systems

Road and Street Systems Zero Carbon, Pedestrian, Cycle Friendly

challenge of developing an architectural concept suitable for
contemporary eco-cities within the framework of a holistic
approach. In the conducted research, the eco-cities in China,
such as the Sino-Singaporean Tianjin city, are notable for
emphasizing a technological structure alongside heightened
climatic consideration, the Masdar, United Arab Emirates,
and Istanbul Kiiciikcekmece projects were oriented towards
the development of a more contemporaneous and sustainable
architectural concept. The research also revealed that although
the eco-city concept was perceived as a contemporary and
technological solution, sometimes the architectural designs
in these eco-cities were not sustainable and compatible with
the eco-city paradigm as well as the multi-story housing
and buildings in densely planning. A table based on the data
obtained because of the research and describing the main
specific features of a contemporary eco-city concept planning
was also prepared and presented because of this research (Table
2). The other finding in this research is that eco-cities are still
open to concept development and experimental applications
and processes, and some of them remain in the project phase
without being implemented. In this context, likewise the
Masdar in United Arab Emirates, the eco-city model in Istanbul
is one of the good examples, and most importantly, a holistic
model and approach is adopted in terms of urban and housing
planning. These models resembling eco-cities are garnering
increasing attention globally, with new models surfacing
regularly. Notable examples include the Eco-Island model and
the eco-metaverse model in China, recently conceived by Zaha
Hadid Architects, along with the innovative The-Line project
in Saudi Arabia. The growing number of such examples and
the rapid emergence of new eco-city models within a short
timeframe underscore the significance of the subject. It is
evident that new eco-city examples are being conceptualized
and planned. However, it should still be underlined that the
most important problem in eco-city planning is the adoption
of a "holistic" approach. Although its scope is very broad, to
explain briefly, the "holistic" approach will essentially develop
comprehensive solution proposals between "urban planning"
and "architecture". Integrating green and sustainable urban
planning and housing designs is essential to ensure the
future survival of ecosystems. These designs should not only
support the environmental structure of eco-cities, but also

Housing &Business & Tourism Development

Sustainable and Energy Efficient Systems

Ecological Rehabilitation (Lake, Marine
Ecosystem) & Urban Development

Creating An Eco-Friendly City in Desert
&Technological Development
Eco-City Business Env. Friendly Material
Producing

Green-City Concept Inspired old, local Architecture& Materials

Environmentally Friendly Environmentally Friendly

New Materials Mixed Old, Local and New Materials

Sustainable and Energy Efficient Systems

Zero Carbon, Pedestrian, Cycle Friendly Zero Carbon, Pedestrian Cycle Friendly

contribute to the creation of a “holistic” and “resilient” urban
environment. Integration of sustainable housing practices is
vital to achieving eco-cities' long-term goals of promoting
healthy, balanced, and sustainable urban living.
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