Academic
Studies in

EDITOR

gece

kitaplidi



Imtiyaz Sahibi « Yasar Hiz
Genel Yayin Yonetmeni « Eda Altunel
Yayina Hazirlayan « Gece Kitaplig
Editor « Prof. Dr. Latif Glirkan KAYA

Birinci Basim « Ekim 2023 / ANKARA

ISBN « 978-625-425-226-6

© copyright
Bu kitabin yayin hakki Gece Kitapligr'na aittir.
Kaynak gosterilmeden alint1 yapilamaz, izin almadan
hi¢bir yolla ¢ogaltilamaz.

Gece Kitaplig1
Adres: Kizilay Mah. Fevzi Cakmak 1. Sokak Umit Apt
No: 22/A Cankaya/ ANKARA Tel: 0312 384 80 40

www.gecekitapligi.com
gecekitapligi@gmail.com

Baski & Cilt
Bizim Buro
Sertifika No: 42488



Academic Studies in
Architecture, Planning
and Design

October 2023

Editor
Prof. Dr. Latif Gurkan KAYA






CONTENTS

CHAPTER 1

ENHANCING ENVIRONMENTAL QUALITY WITH VERTICAL
GREENERY SYSTEMS

Tugge PEKDOGAN .....oveveeriririninisessssssssssssssssssssssssssssssssssssssssssssssssess 1

CHAPTER 2

EXAMINATION OF CLIMATE FICTION CINEMA IN THE
CONTEXT OF CLIMATE CHANGE

Fulya GOKSEN TAKVA, Idil AYCAM .....cuoueueeeverenrereeenenenserensseenes 17
CHAPTER 3
CONTEMPORARY BUILDING SOLUTIONS IN HOT DRY
CLIMATE REGIONS
Kiibra KOG, Idil AYCAM ......ououeeeeeeeeeeeesinieisinieinininssssssssassssssssssssaens 39
CHAPTER 4

LOCAL HOUSING ARCHITECTURE AND CONSERVATION
PROBLEMS IN IZNiK-iNiKLi VILLAGE

TOPARIIN YILMAZ c.eoneoeeeeeeeeeereeeseeeseeeersseesusessssssessssssssssssssssessssnes 61






CHAPTER 1
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1. Introduction

As people spend more time indoors, indoor air quality has become an
increasingly important aspect of modern building designs. Governments,
organizations, and individuals have extensively discussed the importance
of improving indoor environmental quality, resulting in various regula-
tions and decision-making processes. Indoor air quality has become even
more important after the pandemic. Awareness of the indoor spread of
particulates has prompted policymakers and building owners to prioritize
measures that can effectively reduce the risk of contamination in confined
spaces. Therefore, innovative solutions and technologies have emerged to
address and improve indoor air quality. An important emerging technology
is heating, ventilation, and air conditioning (HVAC) systems. HVAC tech-
nology has evolved to include advanced air filtration systems that reduce
allergens and pollutants indoors. In addition, the interest in technological
solutions in which UV rays are used in the systems to destroy pathogens in
air handling units is also increasing (Pekdogan et al. 2021).

Monitoring of air quality indoors is very important. Therefore, air qual-
ity monitoring systems and real-time sensors detect and measure various
parameters such as temperature, humidity, CO, levels, and volatile organ-
ic compounds. Continuous indoor air quality monitoring allows users to
quickly identify potential problems and take appropriate action to improve
air quality. Adopting building materials and furniture with low levels of in-
door emissions is also important for improving indoor air quality. Volatile
organic compounds (VOCs) released from certain materials can adversely
affect indoor air quality. Therefore, understanding the different building
materials and how they affect indoor air quality is key to maintaining a
healthy environment. Various building materials in the indoor environment
can adversely affect indoor air quality. For example, wood is a common
building material that releases PM (particulate matter) over time. Building
materials such as concrete, mortar, and stone emit these PMs over time.
Another innovative solution for indoor air pollution prevention is green
wall systems. Living walls and vertical gardens include growing plants
vertically on the walls using various systems and modules while saving
energy and reducing indoor air pollution. These green walls are crucial in
improving indoor air quality by acting as a natural air filter. Plants absorb
carbon dioxide and release oxygen, helping to regulate oxygen levels in-
doors. The presence of these green walls can significantly reduce airborne
pollutants and contribute to a healthier indoor environment.

This paper aims to examine the impact of green wall systems on in-
door environmental quality through environmental, economic, and social
benefits such as thermal performance, air pollution, noise reduction, so-
cial and visual effects, and psychological benefits. This research primarily
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examines vertical greenery systems and makes a literature review of the
benefits of these systems.

2. Greenery Systems: Definition and Classification

In recent years, the problems caused by climate change have led archi-
tects and city planners to sustainable building designs that have the poten-
tial to reduce energy demand, minimize environmental impact, and reduce
the heat island effect (Radi¢, Dodig, and Auer 2019). Adding green walls,
green facades, and living walls to buildings is part of an urban design ap-
proach that addresses current problems with the built environment (Pek-
dogan 2022b). In addition to increasing the aesthetic appeal of buildings,
these systems have many benefits, such as increasing urban biodiversity,
providing thermal comfort, reducing the urban heat island effect, and im-
proving air quality.

2.1. Green Walls

They are self-contained systems in which vegetation is supported on
vertical structures. These walls typically comprise a framework or pan-
els holding plants, growing media, irrigation, and drainage systems. These
green walls can be used not only outdoors but also indoors. These systems
can be applied to a wooden, concrete, or metal structure.

According to Kohler (K&hler 2008), green walls have greater potential
than green roofs. This is because facade greening can be applied in more areas
in city centers. Green walls contribute to the sustainability performance of
buildings as a passive solution. While it can be used as an insulation layer to
improve thermal performance, it causes lower losses in surface temperatures
with the evaporation-sweating effect of plants. In the summer, it causes it to
be cooler. Therefore, it is used as a system to help minimize heat losses and
gains. As shown in Fig. 1, green wall technology is divided into two classes
according to its construction characteristics. The first is green facades, and
the other is living walls. While the green facades system is applied directly
and indirectly, living walls are implemented as continuous and modular.

Green
Walls

Green
Facades

Living
Walls

Continuous Modular
Traditional Continuous Modular | |Lightweight I recnle
Green Guides Trellis | Screens Trays Vessels
Facades
Planter Flexible
Tiles Bags

Figure 1. Classification of the green walls
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2.1.1. Green Facades

A vertical garden system creates different types of vegetation, climb-
ing plants, or cascading vegetation. The general feature of this system is
that it can be installed as an independent structure on existing walls or
buildings with fences and columns. Green facade systems can be created as
flowerpots and rewind walls differently. In this system, plants form green
facades by wrapping and climbing a modularly constructed trellis panel
system or Grid and wire-rope net systems (Timur and Karaca 2013).

Green facades can improve the thermal performance of buildings, re-
duce air pollution, and provide habitat for wildlife, as buildings have verti-
cal surfaces covered with vegetation and add beauty and character to build-
ings with improved aesthetic appeal. Despite the maintenance, weight, and
water requirements challenges, green facades are a way to improve the
environmental performance of buildings in general for sustainable design.
As the demand for green buildings increases, green facades will likely be-
come more common in the coming years.

2.1.2. Living Walls

Living walls are called biological walls of living plants or vertical gar-
dens. Plants are grown in a wall-mounted environment in vertical gardens
with living walls. The most important advantages of living walls are that
they can be grown without soil and applied in various climatic environ-
ments. Sand, peat, vermiculite, and perlite are the most preferred growing
media materials. Living walls can be applied by contacting the facade, or
they can be applied separately and independently from the fagcade. They
can also be applied as potted plants, pre-production with foam or mineral
wool layer, or on-site production with a felt layer (Fig. 2) (Erdogdu and
Cetiner 2014).
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Figure 2. Living Walls Section

In parallel with technological advances, it also allows the use of differ-
ent techniques and materials, especially in modular systems.

Living walls, like green roofs, also have environmental benefits, such
as preventing air and environmental noise pollution and protecting the
building surface from harmful effects such as sun rays and acid rain. It has
positive sociological and psychological effects on aesthetics and human
psychology. Especially in high-rise buildings, when the environmental
contributions of green roofs and walls are examined, it is seen that green
walls provide 20 times more environmental contribution than green roofs
due to their large surface areas. (Erdogdu and Cetiner 2014).

3. Benefits of Greenery Systems

The Industrial Revolution and the technological developments after
it led to the emergence of new urban models, where people moved away
from nature and crowded settlements increased. The rapid increase in city
life and the intense migration to cities have caused the rapid consumption
of non-renewable traditional energy sources, and widespread environmen-
tal problems have occurred because of this uncontrolled use. These nega-
tivities have increased the importance of environmental and human health,
and it has been understood that sustainability can only be solved by plan-
ning sustainable living spaces.
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Sustainable spaces have a balance with the environment, and their eco-
nomic contribution is also very important regarding their effects on energy
efficiency. In addition, space designs made with durable, easy-to-maintain
materials that can provide recycling because of re-production are effective
in terms of being beneficial to environmental health (Pekdogan 2022a).

Greening systems can improve air quality through living walls inside
and outside the building, reduce air pollution levels, lower temperatures in-
side and outside buildings, reduce building energy use and provide sound-
proofing, contribute to biodiversity, and help improve people’s physical
and psychological health (Beecham et al. 2019).

3.1. Environmental Effects

Living walls can be applied in any area where all the requirements
for the survival of plants are met and their infrastructures are planned and
implemented correctly. Living walls, designed using living plants, provide
spiritual and mental benefits to people trying to survive in the harsh condi-
tions of urban life. Modern architecture with diversified construction tech-
niques can apply this system to all spaces. Living vegetation on building
surfaces provides many environmental advantages (Abdullahi and Alibaba
2016). Although there are some disadvantages, such as construction and
maintenance costs, irrigation and nutrition system requirements of plants,
the environmental effects of living walls, which greatly contribute to the
solution of various negativities brought by urbanization, are examined be-
low.

3.1.1. Thermal Performance

The need for new buildings is directly proportional to the increasing
urban population. Therefore, urban green spaces are decreasing, and urban
temperatures, also known as the urban heat island effect, are increasing
daily. Many studies are now focusing on finding solutions to this issue, and
living walls are emerging as a potential answer to reduce urban tempera-
tures and combat climate change.

Green walls act as a heat insulator by reducing the amount of heat lost
or gained through the walls of the building. Plants in a green wall absorb
solar radiation, which helps keep the wall cooler in summer. Plants also
release water vapor into the air, which helps create a humid microclimate
around the wall. This humid microclimate helps to reduce heat transfer
through the wall through conduction and convection. Green walls also help
regulate the temperature inside the building. In summer, green walls keep
the building cooler by absorbing solar radiation and releasing water vapor.
In winter, green walls trap heat and keep the building warmer.

A fagade covered with green plants also protects from intense solar ra-
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diation, as a large amount of solar radiation can be converted into latent heat,
preventing heat build-up. Depending on the amount and type of vegetation, it
can reflect or absorb between 40% and 80% of solar radiation. The warm air
rising on the surface of the existing material on the facade is replaced by fresh
air from above, naturally reducing the heat island effect. For this reason, the
existing temperature on the facade surface tends to be lower than the surround-
ing temperature. Green wall vegetation becomes a potential insulating tool,
almost like a barrier, preventing radiation transfer inside (Cerci 2018).

Perini et al. stated that the air gap formed in green walls could affect
the wind speed of the existing envelope in the building and act as a buffer
that improves thermal performance (Sheweka and Mohamed 2012).

A heat transfer coefficient of 2.9 W/m2K can be achieved with a 5 cm
fixed buffer air pocket between the vegetation and the building. Depend-
ing on the desired effect, solar radiation and wind can be controlled with
a green plant layer or deciduous vegetation depending on the summer and
winter seasons (Krusche, Althaus, and Gabriel 1982).

It shows that using living walls in semiarid climatic conditions can
reduce the wall surface temperature by up to 30°C compared to conven-
tional wall surfaces. However, this effect may vary depending on the plant
species and wall structure (Victorero et al. 2015).

According to Stav and Lawson’s study in a subtropical climate zone,
annual cooling energy savings can reach 25% (Stav and Lawson 2012),
489-500. In his green facade experiment for a hot-dry climate zone, Lau-
renz found that a glass curtain wall in an office building saved 45% of
energy in summer and 23% in winter (Laurenz et al. 2005). According
to Bakhshoodeh’s comprehensive literature review on the thermal perfor-
mance of green facades, it has been observed that when the external wall
temperatures are compared, independent facades reduce the wall surface
more than the combined facades during hot periods (Bakhshoodeh, Ocam-
po, and Oldham 2022).

Djedjig et al. found that an innovative green wall system in a building
in France reduced the peak temperature of the building’s exterior surface
by up to 12°C in summer and reduced the building’s annual energy demand
by up to 37% (Djedjig et al. 2017).

Studies on green walls’ thermal effects generally indicate that they
considerably impact a building’s thermal performance. They can also im-
prove thermal comfort in urban settings by reducing heat gain in the sum-
mer and heat loss in the winter. Additionally, it is important to remember
that the thermal effects of green walls might change based on the type of
green wall, the environment, and the building’s orientation.
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Figure 3. Thermal effects of green walls
3.1.2. Air Pollution

Oxygen is the main source of life on Earth for humans and all other
living things. The importance of clean air in places where people live or
work has come to the fore with the sick building syndrome that emerged
in the United States in the late 1970s (Wolverton, Johnson, and Bounds
1989).

Plants are natural filters that take carbon dioxide from the air and re-
place it with much-needed oxygen. Therefore, they can filter pollutants
from indoor and outdoor air. In order to reduce urban atmospheric pollu-
tion in semiarid climates, vegetation on green roofs and living walls can be
used Viecco et al. (Viecco et al. 2018) studied the deposition of particulate
matter (PM2.5 and PM10) and concluded that it could make a significant
contribution to reducing air pollution at the urban scale in general.

The existing green wall in the building acts as a biological filter and
oxygen generator. For this purpose, 27 g of oxygen can be produced per
hour from a green wall with 25 m2 of leaf surface. This production is equal
to human consumption. A green wall with 150 m2 of leaf surface can pro-
duce the oxygen humans need for a year (Peck et al. 1999). While a small
leaf can produce this amount of oxygen, the production effect is greater if
the plant is large enough. In addition, a 60 m2 green wall can filter 40 tons
of harmful gases and 15 kg of heavy metals (Ecosystems 2011). Green
wall plants inside the building filter and remove VOCs, benzene, toluene,
and other toxic fumes (Darlington, Dat, and Dixon 2001). People suffering
from respiratory diseases such as asthma can benefit from these beneficial
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aspects of green walls. This can save 3.5 kW per person during peak sea-
sons (Cooney et al. 2004).
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Figure 4. Airflow schema

Vertical gardens improve the flow of polluted air at street level com-
pared to a narrow street covered with eaves of trees (Fig. 4) (Ottelé 2011).

3.1.3. Noise Reduction

There are many studies in the literature suggesting that vertical green-
ery systems can be a solution to urban noise pollution. Studies have shown
that more greenery coverage leads to an increase in the sound absorption
coefficient. Green walls may minimize noise in two distinct ways. The first
of these is absorption. Plant leaves and stems absorb sound waves from the
environment and convert them to heat energy. The total amount of noise
absorption varies according to the type, density of the planting, and fre-
quency of the sound waves. Diffusion is another mechanism. Plants spread
sound waves in diverse directions by diffusing them via their leaves and
stems. The noise level can be decreased because of the disruption of sound
waves going in a straight path.

The degree of noise reduction that a green wall can achieve is de-
termined by various factors, including the height of the wall, the type of
plants utilized, and the distance between the wall and the noise source. In
general, taller walls and denser plants provide more noise reduction.

Green walls are particularly important for reducing low-frequency
noise, such as traffic noise. This is because low-frequency noise is more
difficult to block with conventional soundproofing materials.

Aroof garden experiment measured that a large green roof blocks 5-13
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dB of noise (Connelly and Hodgson 2008). According to the experiment
conducted by Wong et al. on the sound absorption coefficient, it was ob-
served that it increases in direct proportion to the area of the green facade
system. It can also be said that it generally causes noise loss between 2-8
dB (Wong et al. 2010).

3.2. Economic Effects

In addition to aesthetic and environmental benefits, green walls have
several economic impacts. Financially, green walls perform poorly, quite
often negatively. However, the economic evaluation improves when eco-
logical and social benefits are added. Studies show that balancing costs
against benefits is important in implementing green walls (Teotoénio, Silva,
and Cruz 2021).

The heat island phenomenon in cities is increasing with the spread
of concrete buildings. During the day, the building absorbs heat, and the
temperature rises compared to its surroundings, creating a heat island.
The green wall is a natural cooler due to vegetation and plant evaporation.
Evapotranspiration (evaporation and transpiration) creates a cooling effect
due to the evaporation of water from the leaves. For example, 2.5 MJ of
energy is required to evaporate 1 kg of water (Ottele 2010). A green wall
can reduce wind impact by 75% and heating demand by 25%, depending
on various conditions (Peck et al. 1999).

The biggest economic gain of green walls comes from the energy sav-
ings they provide through their thermal performance. This issue is import-
ant today when energy costs and global warming are increasing.

3.3. Social and Psychological Effects

Since people living in urban environments have less interaction with
nature, this can lead to depression and anxiety (Darlington et al. 2001).
Studies show that plants help reduce stress, cure diseases and increase dis-
ease resistance (Sheweka and Magdy 2011). Gardening and plant garden-
ing is a therapeutic field that regulates the relationship between humans
and plants to reduce stress, fear, anger, blood pressure and muscle tension
(Basdogan and Arzu 2016). For this purpose, living walls attract attention
like a natural environment and change negative thoughts like meditation.
(Peck et al. 1999).

Many studies have been conducted to analyze the benefits of green
walls in work environments and schools. One study showed that green
plants in vertical gardens used in workplaces reduced employee absentee-
ism by 5-15%. Natural green plants in classrooms were found to reduce
students’ stress levels and increase their productivity by 12% (Butkovich
et al. 2008).
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According to an experiment conducted in an office in Finland, it was
observed that green walls remove volatile organic compounds as well
as balance the humidity in the air and that living walls that circulate air
change the microbiome and positively modulate the immune system of
office workers (Soininen et al. 2022).

The Drew School in San Francisco (Fig. 5), designed by Patrick
Blanc, uses green walls on the building fagade. While the green wall helps
the school’s students with their educational research, it also attracts birds
to the neighborhood because of the natural environment it creates. It has
been observed that the birds carry tomato seeds, and thus, tomato plants
start to grow on the surface. The contribution of the human-made green
wall system to sustainability is seen in this example. In this way, the school
building received a gold LEED certificate (Morrison 2018).

Figure 5. Drew School San Francisco

The many buildings that make up cities surround the city and create a
cold, artificial, and unaesthetic appearance. Weathered and worn building
surfaces, gray facades, and structures built with different techniques neg-
atively affect the aesthetics of the city. Sustainable green walls can reduce
these undesirable effects on sociologically and psychologically affected
people. With green wall applications, the aesthetics of the city can be in-
creased, worn building surfaces can be covered with green plants, and the
city’s image can be renewed.

4. Discussion and Results

Increasing urban life due to developing technology brings out the con-
cept of sustainability to transfer limited and non-renewable resources to fu-
ture generations. The concept of a sustainable city necessitates the harmo-
nization of green building/smart city approaches with the city. In addition,
reasons such as increasing migration, the negativities created by technol-
ogy in living conditions, increased vehicle traffic, increased consumption
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and decreased production negatively affect urban life and reduce the qual-
ity of life. Increasing air and water pollution, climate changes caused by
heat islands, increasing global climate change on a large scale, and dete-
rioration of bioclimatic comfort cause a decrease in green areas in cities.
In order to maintain sustainable urban life, vertical greening systems con-
tribute ecologically to the quality of life in large cities by isolating noise,
creating habitats for birds and insects, increasing biodiversity, reducing the
heat island effect and creating opportunities for urban agriculture practices.
They leave positive psychological effects on people and improve aesthetic
perception.

When analyzed economically, vertical gardens increase energy effi-
ciency and can also provide water efficiency, especially if it is planned to
use rainwater for irrigation. The cornerstone of the sustainable city model
1s economic contribution. In this case, economic contributions are also im-
portant in green wall applications. The maintenance costs, water and light
expenditures, external supply of nutrients and additives of the preferred
applications contradict the concept of sustainability. Therefore, in vertical
garden designs and applications, priority should be given to projects that
utilize rainwater for irrigation, provide light naturally and minimize exter-
nal dependency and maintenance needs.

The factors that should be considered in designs that are desired to be
sustainable can be listed as follows.

e Good analysis of climatic conditions in terms of sun position,
wind, humidity and temperatures before the project,

e Good articulation of design objectives in terms of energy perfor-
mance expectations, heat island effect, indoor air quality, noise reduction,
etc.,

e Selecting materials that are suitable for budget planning and will
serve the purpose, determining their advantages and disadvantages and ob-
taining technical information from experts,

e By analyzing the climatic conditions well, determining the plant
species suitable for the selected materials and determining their needs,

e Determining the type, thickness, composition and maintenance
needs and requirements of the appropriate layer for the growth and survival
of the plant,

e Pre-planning additional improvement measures, such as using so-
lar panels and rainwater storage systems, will directly impact the sustain-
ability of green walls.
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Periodic maintenance of these systems will ensure their longevity in
the space where they are located and will contribute positively to the livable
environment in terms of energy efficiency, providing acoustic comfort, re-
ducing water consumption and noise pollution, improving indoor-outdoor
air quality, supporting biodiversity, and increasing aesthetic comfort.
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1. Introduction

As a social and cultural entity, human beings and their natural envi-
ronment are closely interconnected and have a complex relationship. In
the context of globalization, environmental problems increase in direct
proportion to the increase in human activities, and its impact on ecologi-
cal degradation varies due to its unique characteristics. For example, eco-
nomic globalization has been found to have both positive and negative
consequences for environmental degradation, with some studies showing
that it reduces ecological degradation (Jahanger, 2022; Tang, 2022). In
contrast, social and political globalization does not impact environmental
degradation significantly (Usman et al., 2022). Furthermore, trade, income
growth, and ecological quality interconnections exhibit variations between
developed and developing nations. In developed countries, commerce and
income growth typically enhance environmental quality, whereas, in most
developing countries, they have a detrimental impact on environmental
quality (Karaduman, 2022). Globalization is known to significantly im-
pact environmental issues, although with varying effects depending on the
level of development and the extent of globalization in a given country. In
light of these emerging environmental challenges, there has been a grow-
ing emphasis on adopting climate-friendly and innovative solutions. It is
possible to see clues about what kind of future awaits us without studies
and sensitivity toward solutions to environmental problems in post-apoca-
lyptic climate fiction cinema Climate Fiction (Cli-Fi). Climate fiction cine-
ma examines the interrelation between film and the natural world, focusing
on climate change. In post-apocalyptic climate fiction cinema, initiatives
to solve global environmental problems and the importance of sensitivity
are emphasized. Fictional stories depict how climate change affects ag-
riculture, rural lifestyles, and urban environments, emphasizing social,
political, and economic consequences (Akyol, 2020; Brereton, 2020).
In addition, these films can encourage the participation of a wider audi-
ence through creative audiovisual storytelling (Panda, 2020). Audiovisu-
al narratives and fictional films can captivate audiences, evoke emotions,
generate awareness, and facilitate positive action and behavioral change
(Schneider-Mayerson, 2018; Svoboda, 2016). Moreover, they can contrib-
ute significantly to our comprehension of the future and aid in formulating
strategies necessary for establishing a sustainable world (Michael, 2019).
Examining climate change films can offer researchers valuable insights
into the potential consequences of environmental concerns, allowing for a
multifaceted approach to addressing these issues (Lindenfeld & Mcgreavy,
2015). Nevertheless, it is imperative to critically evaluate the portrayals
depicted in climate change films, as certain representations may not align
with sustainable development objectives (Bina et al., 2017). As a result of
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literature research, it has been determined that climate fiction cinema needs
to be examined in the context of global environmental problems and that
there is a lack of studies in this field. In this context, while examining envi-
ronmental problems and climate scenarios in the study, their reflections on
the silver screen were categorized, and solution methods were examined
in terms of their feasibility, threats, potentials, positives, and negatives in
today’s conditions and media environment. Thus, it was tried to investigate
how it could contribute to our future. In order to examine these problems
and solutions, it is first necessary to explain concepts such as S.S.P. scenar-
ios and resilient cities.

2. Shared Socioeconomic Pathways (S.S.P.)

Shared Socioeconomic Pathways (S.S.P.s) play a crucial role in the
examination and evaluation of global transformations. The primary objec-
tive is to generate comprehensive scenarios that encompass socioeconomic
and environmental factors influencing climate change and policies. Within
this framework, S.S.P.s serve as reference trajectories that depict potential
alternative trends in societal and ecological development, assuming no cli-
mate change or policies. These scenarios are employed to comprehend the
future trajectory of greenhouse gas emissions under diverse climate poli-
cies. (Kriegler et al., 2014; Nakicenovic et al., 2014; O’Neill et al., 2014;
van Vuuren et al., 2014) S.S.P.s represent an indispensable instrument for
gaining insights into the future state of the Earth. Their purpose is to in-
form the formulation of policies and actions aimed at enhancing the liva-
bility of our planet. They are constructed based on five distinct pathways,
which consider the potential evolution of global challenges such as climate
change, social inequality, and technological advancements. The intention
is to capture the potential evolution of global challenges that may shape
future societies (O’Neill et al., 2017);

SSPI1, A world of sustainability-driven growth and equity. Climate
change and other global challenges can be rapidly addressed in this sce-
nario.

SSP2, The middle path, is where the world continues to evolve sim-
ilarly to its historical course throughout the 21st century. In this scenario,
global environmental problems are moderately reduced. The world main-
tains a mix of economic growth and prosperity.

SSP3, A fragmented and resurgent nationalist world (regional compe-
tition, a nationalist world). In this scenario, global environmental problems
increase significantly. The world becomes a place of inequality and conflict.

SSP4, A world of ever-increasing inequality (inequality). In this sce-
nario, world population and consumption overgrow. The world becomes a
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place of environmental stress and social tensions.

SSP5, A world of rapid and unlimited growth in economic output and
energy use (carbon-intensive energy use). In this scenario, technological
development slows down. The world maintains a mix of economic growth
and prosperity, but global environmental problems increase significantly.

The conceptual framework for the design and use of S.S.P.s requires
the development of global pathways that define the future evolution of
crucial aspects of society, which together will mean a set of challenges
for climate change mitigation and adaptation; (O’Neill et al., 2014) pro-
pose a conceptual framework for identifying and developing Shared So-
cioeconomic Pathways (S.S.P.s). This framework envisages combining
future radioactive forcing pathways and associated environmental issues
with alternative socioeconomic development pathways to research climate
change impacts, adaptation, and mitigation. (O’Neill et al., 2017) address
the development of S.S.P.s that describe future changes in demography,
human development, economy and lifestyles, policies and institutions,
technology, environment, and natural resources. (Kriegler et al., 2014)
Addresses issues such as the development of concentration pathways for
climate change projections.

3. Urban Resilience

The term resilience was first introduced into scientific research as-
sociated with ecological systems by Holling (1973, p. 17): “Resilience/
Durability determines the persistence of relationships within a system and
is a measure of the ability of these systems to absorb changes in state vari-
ables, driving variables, and parameters and still persist. In this definition,
resilience is the property of the system, and the possibility of permanence
or extinction is the outcome.” (Ribeiro & Pena Jardim Gongalves, 2019).
Urban Resilience refers to the capacity of a city to withstand, adapt, and
recover from shocks and stresses while maintaining its vital functions and
overall well-being (Cao, 2023). Social cohesion, inclusiveness, economic
diversity, sustainable infrastructure, environmental sustainability, effective
governance, and community participation affect urban Resilience (Yama-
gata & Maruyama, 2016). Measures to increase urban resilience include
conducting risk assessments, incorporating resilience into urban planning,
investing in resilient infrastructure, promoting social cohesion and commu-
nity participation, supporting economic diversity and sustainability, lever-
aging technology and innovation, and strengthening governance structures
and partnerships (Galderisi, 2014). Urban resilience is critical for design-
ing and operating cities that withstand significant threats such as natural
disasters and economic downturns (Roméro, 2022). Urban resilience plans
are necessary for cities to ensure livable conditions and recover from de-
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stabilizing factors such as extreme weather events, infrastructure failures,
and refugee problems. Resilience is also important in engineering contexts,
particularly concerning communities and urban network systems recover-
ing from natural disasters. When the literature on the subject is examined,
it is seen that urban resilience is discussed under different headings.

In this context, when the studies within the scope of creating urban
resilience are examined, (Irani & Rahnamayiezekavat, 2021) In his study,
he examined the literature on urban resilience. He investigated the various
definitions of the concept as well as its social, economic, and institution-
al dimensions as components of a dynamic system. (Godschalk, 2003), It
proposes a comprehensive strategy for creating resilient cities that with-
stand natural hazards and terrorism. (Dobbelsteen et al., 2013), - Mod-
ern cities are highly dependent on fossil fuels and are not self-sufficient,
making them vulnerable to energy crises. - Therefore, the study discusses
the need for resilient cities and the approach to making cities resilient to
energy crises. (Weichselgartner & Kelman, 2014), Examines some of the
theoretical foundations and basic assumptions of the concept of resilience
and highlights some difficulties with practical application. (Spaans & Wa-
terhout, 2017), Evaluates the concept of urban resilience, introduces the
Rockefeller Foundation’s efforts to build city resilience worldwide, and
illustrates this with the case of Rotterdam. (Etinay et al., 2018) Differently,
in the context of urban resilience for Disaster Risk Management (DRM)
and Disaster Risk Reduction (D.R.R.), 2015-2030 Sustainable Develop-
ment Goals (S.D.G.s) for the built environment, and the Sendai Disaster
Risk Reduction Framework. It aims to define common principles to create
consistency among (S.F.D.R.R.).

When studies that propose methodological approaches regarding ur-
ban resilience are examined (Roméro, 2022), a methodological proposal is
discussed for elaborating urban resilience plans, one of the most critical is-
sues concerning cities today. (Bautista-Puig et al., 2022a) Examines publi-
cations within this scope between 1998 and 2020. (Yamagata & Maruyama,
2016), Urban resilience focuses on how cities can be designed, operated,
and recovered to withstand significant threats such as natural disasters and
economic downturns. (Ribeiro & Pena Jardim Gongalves, 2019), Builds a
conceptual framework based on existing literature to support the produc-
tion of urban resilience tools to prepare and develop strategies and plans to
improve urban planning and management in response to disruptive events
that may affect the city’s functioning.

(Bulkeley & Tuts, 2013), Focuses on how we can understand and re-
spond to the challenges of urban vulnerability, adaptation, and resilience in
the context of climate change through collaboration between academia and
UN-Habitat’s Urban Planning and Design Branch, taking climate change
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together with the concept of urban resilience. It was observed that studies
on this topic were mostly at the regional scale.

When studies on the resilience of ecological systems are examined,
(Holling, 1974), Over the last decade, he has developed various models
of ecological processes, population interactions, and ecological communi-
ty structure. By examining these models, researchers can learn about the
underlying mechanisms that drive ecological processes and interactions.
They can also use their knowledge to develop more effective strategies for
managing and protecting natural resources. (Gunderson, 2000), Reviews
the concepts and multiple meanings of resilience given in the literature,
examples of modeling and field experiments that enrich our understand-
ing of ecological change, and finally includes a review of how ecological
resilience is vital to managing complex human and natural systems. (Wu
& Wu, 2013), Cities are complex adaptive systems that face unforeseen
problems. The study emphasizes that cities need to provide various strate-
gies to withstand unforeseen challenges, diversify their economy, invest in
infrastructure, promote social cohesion, and protect natural resources (the
city’s structure, function, and identity).

When the relationship between urban resilience and sustainability is
examined, it reveals that interrelated paradigms focus on a city’s ability to
withstand and recover from hazards as it moves towards desirable develop-
ment pathways. (Zeng et al., 2022). Urban sustainability encompasses so-
cial, economic, and environmental dimensions and aims to protect social
health and well-being in the context of environmental change (Bautista-Puig
et al., 2022b). The urban resilience literature is growing into more practical
research, but its direct contribution to sustainability is limited and focuses
on environmental and social perspectives (de la Cal & Garcia, 2018). There-
fore, resilience is critical for cities to address uncertainties related to global
environmental challenges, deindustrialization, unemployment, poverty, and
terrorism. In sum, designing resilient cities requires a holistic approach that
considers the linkages between different systems and stakeholders and in-
volves the collaboration and participation of a wide range of actors.

4. Global Environmental Issues and Related Films

This part of the study discusses global environmental problems such
as global warming and drought, melting of glaciers and sea level rise, glob-
al cooling and ice age, and finally, the deterioration of the atmosphere.
In this context, the silver screen products analyzed were categorized ac-
cording to predetermined event patterns. By giving a piece of preliminary
information about these categories, it was tried to examine the current sit-
uation, the predicted situation, and the post-apocalyptic situation in the
cinema and to determine the basis on which the solution proposals are
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based and whether these solutions are possible with today’s technological
possibilities. The evaluation of the films was based on the parameters of
SWOT analysis and analyzed under the themes of strengths, weaknesses,
opportunities and threats.

4.1. Global Warming and Drought

According to NOAA’s Annual Climate Report 2021, the global aver-
age temperature has risen rapidly since 1981. The amount of future global
warming will depend on what level of carbon dioxide and other greenhouse
gases humans emit over the next decade (Url.6, 2022) Global warming
will significantly impact drought dynamics, including severity, intensity,
area, and duration changes. Studies show drought is expected to increase
non-linearly with global warming, with the highest growth rate under 3 °C
scenario (Ji et al., 2023). Sudden droughts are expected to increase glob-
ally, especially under scenarios of high solar radiation and increased fossil
fuel use (Christian et al., 2023). Achieving the Paris Agreement’s long-
term temperature target of limiting warming to 1.5°C above pre-industrial
levels is projected to reduce the risk of severe droughts in many countries
significantly (Price et al., 2022).

Figure 1. An animation showing the change in global surface tem-
peratures between 1884 and 2022. Dark blue indicates areas colder than
average. Dark red indicates warmer-than-average regions, and the effects
of global warming over the years are seen (Url.9, 2023).

> 1884 O 2022 > 1884 (02022

Figure 1. 1884-2022 Global Surface Temperature Visualizations (Url.9, 2023).

Films about global warming and drought often fall into the category
of environmental films or documentaries that highlight the effects of cli-
mate change on the planet. These films shed light on the environmental
challenges posed by global warming and drought and the need for action to
address these issues. Films on global warming and drought, one of the big-
gest crises of our time, have been analyzed, and the film “Intersteller-2014”
(Figure 2) was analyzed in this study.
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Figure 2. Interstellar 2014 Movie Poster (Url. 1, 2014; Url. 2, 2014).

Interstellar-2014 (Url. 1,2014; Url. 2, 2014), It is a science fiction film
directed by Christopher Nolan. It tells the story of people in the middle of
the 21st century trying to cope with problems such as increasing drought,
food shortages, and dust storms that endanger daily life and cause lung
diseases. It also deals with space exploration and the search for planets.
When the movie is evaluated under the themes of strengths, weaknesses,
opportunities, and threats within the scope of SWOT analysis parameters
in Table 1:
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Table 1. SWOT Analysis of the Movie “The Interstellar” in the Context of
Climate Change

Strengths o Raising awareness the importance of addressing environmental
issues on Earth, depicting a future where global warming, drought,
and famine reach a critical point.

o It highlights space exploration as a potential solution to the
problem of finding new habitable planets when Earth's resources
are depleted.

o It informs the audience about scientific concepts (such as black
holes, relativity, and time dilation).

o The visual effects are pretty successful.

Weaknesses o There have been criticisms that the movie portrays some scientific
concepts as incomplete and fanciful.

o While the movie explores space migration as a solution to
environmental problems, it spends less time exploring Earth-based
solutions.

o The movie makes no mention of greenhouse gases and average
global temperature.

Opportunities «  With the increasing importance of agriculture, automated
production on farms has become widespread, and agricultural
equipment controlled by artificial intelligence has come to
humanity's aid.

o In this way, the film encourages us to think about how technology
and scientific advances can be used to reduce drought and famine.

Threats o Instead of emphasizing the importance of combating environmental
problems, the film can promote the idea of escaping from the
Earth's problems.

4.2. Melting of Glaciers and Sea Level Rise

Glaciers cover about 10% of the Earth’s surface and store 69% of
freshwater (Singh & Singh, 2015). Glaciers have been melting since the
Little Ice Age, and the melting rate accelerated after the second half of the
20th century (Zemp et al., 2019). Unlike the Greenland and Antarctic ice
sheets, glaciers caused global mean sea level rise of 27 + 22 millimeters
from 1961 to 2016 (Zhang & Moore, 2015). Glaciers are the second largest
contributor to sea level rise after the thermal expansion of the oceans (Kerr,
2013). As long as global warming continues, sea level rise will be inevi-
table. The level at which it happens depends on the future greenhouse gas
emissions rate. About every four to five years, NOAA publishes reports on
likely and unlikely scenarios for future sea level rise (Figure 3). According
to research, the global average sea level has risen by about 21-24 cm since
1880 due to glaciers and ice sheets melting. The 2022 report concluded
that even with the lowest possible greenhouse gas emissions and warming,
the global average sea level will rise by at least 0.3 meters (1 ft) by 2100.
However, the global sea level could rise by up to 2 meters (6.6 feet) by
2100 if high emissions cause the ice sheet to collapse rapidly. (Url.3, 2022)
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Figure 3. Future Sea Level Change (Url.3, 2022).

Films with the theme of melting glaciers and rising sea levels have
been analyzed, and the film “The Reminiscence-2021” (Figure 4) has been
considered within the study’s scope.

HUGH JACKMAN

REMINISCENCE

AUGUST 20

Figure 4. The Reminiscence-2021 Movie Poster (Url.4, 2021).

The Reminiscence-2021 (Url.4,2021), It is a science fiction movie di-
rected by Lisa Joy. It depicts a dystopian future where the sea level in Mi-
ami rises due to climate change, and the city is partially flooded. When the
movie is evaluated under the themes of strengths, weaknesses, opportuni-
ties, and threats within the scope of SWOT analysis parameters in Table 2:
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Table 2. SWOT Analysis of the Movie “The Reminiscence” in the Context of
Climate Change

Strengths o The film has the potential to raise awareness and mobilize people
by highlighting the devastating effects of rising sea levels on coastal
cities.

o  The film highlights flooded cities, degraded ecosystems, and lost
lives.

o The film emphasizes that people should consume less energy and
adopt a more sustainable lifestyle to combat climate change.

o To protect against rising water levels, coastal protection walls/
barriers and dams were built. Underwater life has begun, and
migration to higher areas away from underwater has begun.

Weaknesses o Thefilm needs to sufficiently emphasize the fact that climate change
is a result of human activities.
o The movie shows the devastating effects of environmental problems
but does not give hope for the future as it does not offer a concrete
solution.

Opportunities « It can encourage viewers to seek more information about real-
world environmental issues.

. In the film, as the city is flooded, alternative means of transportation
are proposed, using boats, submarines, water motorcycles, and
water bikes, and these vehicles are updated in line with climate
change.

Threats . As the water level continues to rise, the measures taken are expected
to be insufficient.
o Coastal protection walls and dams may erode or collapse over time.
«  Migration to flooded areas may cause problems in infrastructure
and transportation systems.
o  Living underwater can pose health and safety risks.

4.3. Global Cooling and Ice Age

Literature reviews show that a combination of factors influences glob-
al cooling and ice ages. The amount of future warming depends on how
much carbon dioxide and other greenhouse gases humans emit in the com-
ing decades. According to NOAA’s 2021 Annual Climate Report, the glob-
al average temperature has risen by an average of 0.8 °C per decade since
1880 but has risen more than twice as much since 1981, averaging 1.8 °C
(Url.5, 2022). Projections of future climate conditions use various scenar-
ios (Figure 5). Consistent with previous practice, this assessment is based
on scenarios created for the Intergovernmental Panel on Climate Change
(L.P.C.C.) (Url.6, 2022). In line with the data, global warming is increasing,
and global cooling is becoming impossible.
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Figure 5. Past and Future Change in Global Temperature (Url.6, 2022).

Films with the theme of Global Cooling and Ice Age were analyzed,
and the movie “The Day After Tomorrow-2004" (Figure 6) was considered

within the study’s scope.
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Figure 6. The Day After Tomorrow 2004 Movie Poster (Url.7, 2004).

The Day After Tomorrow-2004 (Url.7, 2004), In the movie, the city
is flooded by a big wave, and after the city is flooded, the Northern Hemi-
sphere transitions into an ice age due to sudden cooling. As a result, mi-
gration to the south began. In summary, it is a science fiction movie about
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extreme weather events such as storms, hurricanes, and extreme cold trig-
gered by climate change, dragging the world into a new ice age, and a
group of people’s struggle to survive in these conditions. When the movie
is evaluated under the themes of strengths, weaknesses, opportunities, and
threats within the scope of SWOT analysis parameters in Table 3:

Table 3. SWOT Analysis of the Movie “The Day After Tomorrow” in the Context
of Climate Change

Strengths o The movie presents the devastating effects of climate change and
natural disasters with powerful visual effects.

o By drawing attention to climate change and environmental
problems, it can contribute to raising social awareness on these
issues.

o It gives important messages showing how people can help in the
face of climate disaster.

Weaknesses o The movie is based on a scientifically unrealistic scenario.

Opportunities «  This is a crucial opportunity to raise awareness about climate
change and global cooling.

«  Governments and international organizations have created a joint
action plan in response to the melting of the Arctic ice caps and
the resulting global cooling wave. The plan aims to reduce the use
of fossil fuels while increasing investments in renewable energy
sources.

Threats o The film may lead to misunderstandings among viewers about the
scientific facts of climate change and global cooling.

o Atatime when even the levees built for tsunamis reaching a few
meters high have failed, the structure and materials needed to
meet a wave of water hundreds of meters high are beyond today's
conditions.

4.4. Deterioration of The Atmosphere

Air pollution has serious consequences for the environment and peo-
ple. It can cause illness and death in humans, as well as damage food prod-
ucts and the natural and built environment (Melnichenko, et. al., 2022).
Chemical pollution of the atmosphere can be predicted using mathemati-
cal models that consider meteorological parameters, deposition sites, and
chemical properties (Fitzgerald & Stockwell, 2022; Makra, 2009). Atmo-
spheric pollution impacts climate change, including the greenhouse effect
and changes in the ozone layer.

Films on atmospheric destruction and environmental degradation have
been analyzed, and the film “The WALL-E 2008 (Figure 7) is considered
in this study.
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Figure 7. WAAL-E 2008 Movie Poster (Url.8, 2008)

The WALL-E-2008 (Url.8, 2008), Produced by Pixar Animation Stu-
dios, written and directed by Andrew Stanton, the movie is set in the year
2805, in a future where the Earth has been rendered uninhabitable by hu-
man pollution and abandoned as humans flee into space. WALL-E, the
movie’s main character, is a robot designed to clean the Earth. One day,
a search robot named EVE arrives on Earth, tasked with looking for plant
seeds. He delivers the plant seed to humans, and WALL-E and EVE work
together to convince humans to return to Earth and make it habitable again.
When the film is evaluated under the themes of strengths, weaknesses, op-
portunities, and threats within the parameters of SWOT analysis in Table 4:



Academic Studies in Architecture, Planning and Design- 2023 October * 31

Table 4. SWOT Analysis of the Movie “WALL-E” in the Context of Climate
Change

Strengths o The film shows that excessive consumption of natural resources
by humans leads to problems such as deforestation, pollution
of water resources, and depletion of soils. The Earth can become
uninhabitable due to behaviors such as not disposing of waste
properly. Therefore, it raises awareness that climate change and the
destruction of the atmosphere are severe environmental problems.

o Bydepicting a future in which the Earth is covered with garbage and
vegetation disappears, the problem is presented strikingly.

o It emphasizes measures such as using natural resources more
efficiently, disposing of waste in an environmentally appropriate
way, and adopting a sustainable lifestyle.

Weaknesses o The movie presents a fictional solution to the problems of climate
change.
o It does not accurately reflect scientific facts.

Opportunities ¢ It provides an opportunity to educate and raise awareness, especially
among younger generations, about environmental issues and the
importance of sustainability.

« It can inspire people to adopt environmentally friendly lifestyles.

Threats o It promotes the idea of escaping Earth and migrating to space.

o Inthe movie, people are shown to be obese and lazy. Therefore, it
shows that environmental pollution can negatively affect people's
health.

o Animals are also shown to be extinct. This shows that
environmental pollution can destroy nature.

5. Evaluation and Conclusion

In recent years, “climate fiction cinema” has rapidly developed as a
new category focusing on global environmental problems and solutions.
This category maintains the essential elements of traditional science fiction
cinema. However, it focuses on today’s and tomorrow’s environmental
concerns and puts their resolution on the agenda. In today’s world, when
the consequences of climate change are rising, and natural catastrophes are
becoming more common, such films and television programs directly im-
pact the audience, presenting them with pertinent issues and emphasizing
the gravity of the problems. In this way, they offer viewers the opportunity
to reflect on the future of the world and their future. In this study, global
environmental problems such as global warming and drought, melting of
glaciers and sea level rise, global cooling, ice age, and finally, the dete-
rioration of the atmosphere are discussed, and brief information is given
within the scope of the information in the literature. Then, silver screen
products that incorporate these themes into climate fiction films are cate-
gorized according to their plots, and the selected films are analyzed under
the headings of challenges, weaknesses, opportunities, and threats, mainly
based on the parameters of SWOT analysis. Thus, through the films, the
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current state of the relevant environmental problem, its projected state, and
its post-apocalyptic state in cinema are examined, and based on this, the
basis on which the solution proposals are based and whether these solu-
tions are possible with today’s technological possibilities are interpreted.

Considering today’s global climate crisis, it is known that global
warming and drought problems, covered quite consistently in the movie
Interstellar, have started to manifest themselves and pose an increasing
threat. The study will raise awareness by emphasizing the assumption that
these problems will reach a critical point in the future and may lead to
severe problems. It may mobilize people to take the necessary measures.

Melting glaciers and rising sea levels are another problem we are be-
ginning to see the effects of. Additional factors, such as endangered species
and the impact on animal habitats, contribute to a deeper understanding
of the problem. The films presented in this context are more fictionalized
works that are partially more distant from reality and are dealt with in a
dimension that will not be realized in the short term. This is also the case
with the movie Reminiscence. However, the situations represented have
the potential to become reality soon if measures are not taken. Therefore,
science fiction works serve as a warning for those interested in such sce-
narios.

Global cooling and ice age is a situation that may develop as a result
of humanity’s excessive measures against global warming. However, in
today’s conditions, it is unlikely that this problem will occur suddenly.
Therefore, more research and evaluation is needed on the applicability of
such scenarios in the real world. The Day After Tomorrow is also based on
a scientifically unrealistic scenario.

Finally, more abstract and complex problems, such as the deteriora-
tion of the atmosphere, are generally less emphasized in fiction films. In
this study, the movie WALL-E, prepared to raise awareness that climate
change and the destruction of the atmosphere are serious environmental
problems, was analyzed. In this context, what is emphasized is the neces-
sity of taking measures such as using natural resources more efficiently,
disposing of waste in an environmentally appropriate way, and adopting a
sustainable lifestyle. These solutions should be considered and adopted in
all environmental issues to struggle with climate change.

As a result, climate fiction cinema serves as a crucial resource for
comprehending environmental issues, as it extends the confines of the sci-
ence fiction genre and visually portrays the quest for solutions to these
problems. Such studies have the capacity to shed light on the future impli-
cations of contemporary environmental challenges, thereby fostering so-
cial consciousness, engendering global sensitivity, and promoting aware-
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ness. Consequently, when engaging with fictional works that tackle climate
change, it is imperative to contemplate their underlying messages and the
gravity of the environmental predicaments they depict, and subsequent-
ly take proactive measures. However, when the results of these fictional
products are taken into account and the solutions offered are followed, it
is a fact that a high amount of resources, technological development, labor
force, and economic development will be needed. Even if this situation is
questioned in today’s conditions, the possibility of realization will be high
with future developments.
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1. Introduction

The relationship between nature and humans changes with the land de-
cisions taken at the building design stage. To minimize damage to the natural
environment, to inherit existing resources to future generations, and to create
sustainable living spaces, plans must be made taking into account climatic
characteristics. In today’s conditions, design approaches that consider eco-
logical balance, benefit from natural resources, and evaluate climatic condi-
tions are preferred. In this way, areas compatible with the city and ecological
environment can be designed under the supervision of sustainability princi-
ples (Adil, 2010). To maintain ecological balance, criteria such as climate
elements, wind strength in the current region, and availability of renewable
energy resources should be observed (Karaca, 2008).

Stopping carbon emissions in the construction field is no longer an
option but a necessity. As countries strive to reduce greenhouse gases by
2050, it is becoming clearer that existing building norms are not enough to
create real change. Achieving climate goals requires economies to advo-
cate for measures that support carbon neutralization and effectively man-
age associated spending.

Today, zero-carbon buildings are both technically feasible and eco-
nomically feasible. Although they have high initial costs, these buildings
provide many economic benefits that provide a return on the initial in-
vestment. It is noticed that sustainability in the construction industry is
beneficial in every field. The notion that greens construction requires a lot
of initial investment is wrong because reducing embodied carbon is a low-
cost way to unlock many economic opportunities (Lechner, 2014).

2. Energy Efficient Design Criteria in Hot Dry Climate Region
Ground and Settlement Texture:

e A low-rise, compact arrangement should be designed to protect
from sunlight and wind during the hottest periods. Wind should be used if
it has a humidifying effect.

e In hot, dry climate regions, wind does not provide a comfort-en-
hancing effect in summer due to humidity. However, it increases humidity
by passing through moist areas such as lakes and forests. Buildings cool
down at night due to cold air lakes. For this reason, the valley floor be-
comes the most suitable settlement point for hot dry climate regions (Fig-
ure 1) (Ozdemir Bahar, 2005).
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Figure 1. Suitable Settlement in the Hot Dry Climate Region (Ko¢lar Oral,
2010).

e Trees should not be planted on the north and south facades of the
residential area, and on the east and west facades (their location may vary),
fences, vines wrapped around the walls and deciduous trees should be used
(Lechner, 2014).

e In hot seasons, direct reflected sunlight should be prevented and
maximum shading should be provided. Cooling through evaporation
should be encouraged.

e Existing settlement patterns and street networks can be of three
different types: cross grids positioned on the east-west axis, narrow and
zigzag streets, and streets blocked by buildings (Figure 2) (Okeil, 2010).

Figure 2. Energy Efficient Building Forms with a Holistic Approach (Okeil,
2010).

Orientation:

e Sun rays falling in different directions are effective in building
orientation. They are positioned in clusters to make the most of shading
opportunities and heat absorption. The largest building in size should be
oriented north-south.
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e Maximum cross ventilation should be provided in rooms. Win-
dows and walls should be in the direction of the prevailing wind. The best
positioning aims to create minimum heat gain in summer and maximum
heat gain in winter.

Shading:

e In a hot dry climate, shading must refract direct sunlight. Shading
can be provided by creating protrusions on buildings, positioning buildings
close to each other, and choosing deciduous trees.

e Natural ventilation and passive cooling methods should be pre-
ferred.

Building Form:

e Living spaces in hot dry climate regions should be protected
against dust and wind. For this reason, compact and courtyard designs may
be preferred. A clustering method called carpet planning can be used. Un-
derground buildings can be built with different solutions.

e [t is important to gain heat during the winter months. It is difficult
to meet climatic comfort in buildings with different functions. Considering
the volumetric functions, the "passive house" concept appears to be the
most appropriate form. It is thought that passive houses can benefit from
the microclimatic effect of the cool air in the courtyards during the sum-
mer. Especially in residential areas without slopes, traditionally introverted
and compact designs with inner courtyards should be used (Figure 3).

e In buildings with a courtyard building form, windows should be
positioned to provide shading. Air movement should be ensured at small
intervals. Large exposed external surfaces should be avoided. Large exte-
rior surfaces should be painted in light colors.
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Figure 3. Climatic Characteristics in Buildings with Courtyards (Algatrani,
2020).

Sustainability:

e Sustainable design is designing with the future in mind. It is nec-
essary to protect our natural resources and maintain living diversity. Sus-
tainability means living in a way that meets the needs of today's genera-
tion while ensuring that tomorrow's generation can meet their own needs
(Lechner, 2014).

e There is a 4 R approach to sustainable design. These are reduced,
reused, recycled and renewed (Figure 4).

+ 43
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THE SUSTAINABLE APPROACH TO
WASTE MANAGEMENT

\ Reduce (best option)
\ Reuse
\ Recycle

Regenerate

Dispose
(worst  f
option)

Figure 4. The 4 Rs in Sustainable Design (Lechner, 2014).

Construction materials:

e Buildings in hot arid climates generally consist of thick walls,
roofs and very small windows. Internal heat storage capacity is needed to
reduce temperature fluctuations in summer by "carrying the night coldness
to the day" and to benefit from increased ventilation at night.

e Materials that do not conduct heat are best. Thermal insulation is
necessary to reduce changes in surface temperature. Cold and light colors
should be preferred indoors to create a refreshing contrast against the in-
tense outdoor temperature and to spread natural light.

Passive Ventilation:

¢ Choosing passive or natural methods for ventilation of the junction
is a very popular and common practice to both reduce operating costs and
improve interior spaces. Systems that combine low-energy ventilation and
heat recovery provide high-cost savings for building owners. In addition,
it is also interesting for automation that reduce the damage caused and
increase greenhouse gas emissions. It is seen that the processes carried out
for heating and cooling of buildings consume the most energy in buildings
during the hot seasons and cold seasons, while at the same time, many
opportunities are offered to minimize the need. Natural ventilation can reg-
ulate heat control in the building, but this requires that the temperature
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level between the area outside the building and the area inside the building
be different. When the temperature range inside and outside is close, the
possibility of the environment cooling in the summer range and thermal
options being selective decreases (O’Connor, 2016).

3. Building Complex Investigations in the Hot Dry Climate
Region

3.1. Dano Secondary School :

e Dano city of Burkina Faso, was built in 2007. Burkina Although
Faso has a dry tropical climate, it goes into a long dry period after a short
rainy season. Soil was used as the material in the building.

e The school, which consists of three separate blocks, has an oval
amphitheater opening to the outside. The structure, covered with a sloping
roof cover, is laminated with 30 cm thin layers of cement. Long windows
placed at regular intervals are painted in bright colors that vary according
to activities (Figure 5).

(Figure 5). Dano Secondary School (Url 1).

e existing schools with an L plan type (Figure 6), and sustainable
materials that can respond to climate restrictions were used. The building
is positioned in an east-west orientation, covering the angle to the south.
The building is protected from the sun by wave-like canopies (Figure 7).
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Figure 7. Dano Secondary School Sections (Url 1).

e The building is positioned in an east-west direction. Long eaves
were used on the roof to reduce sunlight (Figure 8). Natural ventilation
within the building is achieved through perforated suspended ceilings and
slatted shutter windows that provide airflow. The building consists of three
classrooms, a computer room and office space. Fine processing of later-
ite stones and laminating them with very thin cement joints were consid-
ered unusual techniques in the region. In addition, suspended ceilings and
narrow-angle roof structures designed to suit the climatic conditions are
considered unique methods in the region. Although the building was built
entirely with local materials, it is recognized as a very innovative structure
in the country and stands out with its advanced ventilation system.
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(Figure 8). Dano Secondary School Canopies (Url 1).

e The roof of the building is designed as 3 m wide modules assem-
bled by welding from 14 mm and 16 mm diameter iron rods. The corru-
gated sheet material covering the roof creates an aesthetic appearance by
giving the building a wavy shape (Figure 9). Rainwater is removed from
the building thanks to the channels located at the bottom of these waves.

1 Metal raof cladding

2 Metal beam construction

3 Hanging brick cailing, plasterad
4 Reinforced cancreta beams

§ Laterite stone walls

6 Lamalla windows

7 (Gamite basemant

YL i

o ‘WWEUMME 2
7
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(Figure 9). Dano Secondary School System Section (Url 1).

e Corrugated roofing is an assembly system that protects the build-
ing from external factors. The suspended ceiling has a wavy shape that
blends into the exterior structure and separates the classrooms with 3-me-
ter sections. The openings in the ceiling help the natural ventilation of the
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building by allowing hot air to escape (Figure 10).

(Figure 10). Dano Secondary School Roof (Url 1).

e Sustainability:

Thanks to the permeable suspended ceiling that allows natural airflow,
the inclined corrugated sheet roof and the windows that provide shade,
there is no need to artificially cool the rooms. This method is a more sus-
tainable alternative to traditional construction methods at a time when
energy costs are high and fossil fuels are decreasing. This is especially
important for a country like Burkina Faso, which is at the bottom of the
UN poverty list and must provide all its energy needs from abroad. In this
construction concept, only laterite stone, a local material, was used.

e Building materials:

The unique construction materials used in this project include locally
available laterite stone for the walls, insulation materials that increase the
durability of the roof, corrugated sheet metal for the roof surface, and ce-
ment for the concrete parts. The walls are made of hand-hewn and recycled
laterite stones (Figure 11).
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e Passive Ventilation:

Gaps are placed on the side walls to provide airflow. All suspension
elements are covered with plaster. The lower retractable, shaded windows
are painted bright colors to spread light evenly throughout the classroom
(Figure 12).

(Figure 12). Dano Secondary School Windows (Url 2).

The roof design of the building is designed to provide passive venti-
lation (Figure 13).
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(Figure 13). Passive Ventilation (Url 1).

3.2. Salim Habib Educational Complex

e Toba Tek Singh City, Pakistan, was built in 2020. Although Toba
Tek Singh has a tropical desert climate, the annual temperature in the re-
gion is 10.9% higher than in central Pakistan. Approximately 48 days a
year are rainy.

e The building complex, located among tangerine trees, serves as an
information center and college building in the region. Figure 14 shows the
plan of the building.

Ground Floor Plan

Figure 14. Salim Habib Education Complex Plan (Url 3).
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e Sustainability:

The project is a multifunctional building consisting of lecture halls,
computer and science laboratories, a two-story library building and two
different meeting rooms, as well as administrative units and training rooms
organized around a courtyard. Vegetation was adopted as a concept. A
growing tree of knowledge is embodied.

e Building materials:

In the facility located in a rural town, prefabricated and terrazzo floors
were frequently used alongside the red brick fagade. Mostly locally pro-
duced materials were preferred in the building to reduce the overall carbon
footprint. These materials allow architects to use local architecture and
traditional language.

Due to extreme temperatures, the light entering the spaces had to
be insulated without compromising its quality. For this purpose, a dou-
ble-skinned facade was designed on the west and southeast facades of the
building complex (Figure 15). The designed facade system significantly
reduces temperatures inside the building by reducing sunlight absorption
and making the educational complex have a different feature from other
buildings. Built with red bricks, this perforated screen was created to re-
spond to intense local climatic conditions. The facade section related to the
structure is shown in Figure 16.

Figure 15. Salim Habib Education Complex Exterior (Url 4).



52 - Kiibra KOG, idil AYCAM

The focade is divided info 16m x 18m modules, the face of each module
depicts the silhoutte of frees branching out. These units are then
repeated across the south east and west faces and act as shading
devices and connecting nature and people through architecture.

Typical Bick Screen WallSection

Figure 16. Salim Habib Education Complex System Section (Url 4).

e Passive Ventilation:

The northern entrance departs from the regular form of the build-
ing, creating an ostentatious space by elevating the meeting hall, which is
equipped with a large wind-capturing structure that allows for natural ven-
tilation. It facilitates natural airflow throughout the courtyard-shaped struc-
ture, which rises vertically to establish a visual relationship between all
floors. The shade system, which is a semi-transparent fabric in the court-
yard, protects against direct sunlight (Figure 17). Connection elements
extending throughout the courtyard regulate the relationship of all floors
with each other and offer resting, working and gathering areas. The passive
ventilation system in the building is shown in Figure 18.
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Figure 18. Salim Habib Education Complex Passive Ventilation (Url 4).

3.3. Rudrapur Community Center and Workshop Complex

e The building, located on an area of 253 m? in Rudrapur, Bangla-
desh, was built in 2019. Since the average annual temperature in Rudrapur
is 24.3 °C, it has a subtropical climate. The average temperature in the
hottest month is 40°C. The temperature in the coldest month is 14.9°C.

e There is a therapy center for the disabled on the ground floor of
the two-story building and a textile production workshop on the first floor

(Figure 19). The design is made by combining energy sources and local
materials.

* 53
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Figure 19. Rudrapur Community Center and Workshop Complex Plan (Url 5).

e Sustainability:

Energy efficiency and the use of locally sourced materials have come
to the fore in local design. By using the properties of mud, the building
was given a more impressive feature. Mud is seen as a poor quality and
non-modern product, inferior to brick. But it is not important how old the
material is, the main thing is our creativity to use it in an up-to-date way.
To reveal the aesthetics and potential of mud, it is necessary to use it in a
way that shows its best side and not just as a cheaper alternative to brick.
This unique clay method, called cob, does not require any formwork and
folds can be made as easily as straight walls.

e Building materials

cob ', a special clay technique, the construction of curves has become
as easy as straight walls without the need for any formwork (Figure 20).
This method has been achieved by using existing materials with a true re-
spect for culture, people and land to create a sustainable structure.
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Figure 20. Rudrapur Community Center and Workshop Complex Materials (Url 6).

Compressed soil made of mud obtained from ponds was used for
structural elements (Figure 21).

Figure 21. Rudrapur Community Center and Workshop Complex Structural
Elements (Url 5).

e Passive Ventilation:

Offering a panoramic reflection of the environment, bamboo walls al-
low for a wide range of indoor movement. The frame construction on the
upper floor of the building was added to protect and stabilize the building
against the wind coming from below. It also increases airflow. Passive ven-
tilation is provided thanks to the gaps made by the construction of the roof
added to it.

4. Evaluation

Today, increasing environmental problems have made the concept of
sustainability more important in the design and construction of buildings.
Sustainability means building design and construction that is sensitive to
environmental impacts, depletion of natural resources and energy efficien-
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cy. In this context, local building materials and passive ventilation are the
cornerstones of sustainable building design. The projects examined within
the scope of the study are shown in Table 1. Training and workshop com-
plexes in tropical regions with hot dry climates were evaluated. Sustain-
ability features, building materials and passive ventilation systems were
compared in buildings using passive design principles.

Sustainability has been tried to be achieved through the preferred local
materials, traditional methods, permeable suspended ceilings and shaded
windows used in Dano Secondary School. The use of laterite stone, one
of the local building materials, is one of the prominent movements in the
building. Thanks to the passive ventilation system, the natural circulation
of air is ensured. Local materials specific to the region were also preferred
in the Salim Habib Education Complex. It meets sustainability criteria
with its double-skinned facade, wind catchers and vegetation concept. Red
brick, terrazzo floor covering and fabric shades were preferred as build-
ing materials. Passive ventilation is facilitated with the help of the fabric
canopy over the courtyard created in the building. Attention has been paid
to energy efficiency in the Rudrapur Community Center and Workshop
Complex. Sustainability was tried to be achieved through the selection of
local materials, bamboo walls, and the cob method and cob technique used.
The different techniques used in the building complex attract attention in
the region where it is located. The use of mud, a local building material,
with a modern technique is an important example of the transformation of
traditional material into contemporary building material. Passive ventila-
tion is provided with the help of bamboo construction added to the roof.
The most important common feature seen in the structures examined is the
preference for local building materials. Designs were made considering
sustainability criteria. The climate zones in which existing building com-
plexes are located have been decisive in design studies.
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Project Year | Country- Sustainability Building materials Passive
City Ventilation

Dano Secondary |2007 |Burkina > Permeable|>Soil Available
School Faso- Dano | Suspended Ceiling » Laterite Stone

»local material »Iron bar

» Window with Shade | »Corrugated Sheet

»traditional method | »Cement
Salim Habib 2020 | Pakistan- » Vegetation Concept | »Red Brick Available
Education Toba Tek »Double Skin Facade | > Terrazzo Floor
complex Singh »Wind Catcher »Fabric Canopy

»Local Material
RudrapurSociety |2019 | Bangladesh- | »Local Material » Compressed | Available
Central And Rudrapur »>Energy Efficiency | Earth
Workshop »Bamboo Walls »Mud
Complex »Cob Method »Bamboo

»Cob Technique »Ceramic

Table 1. Comparison of the Structures Examined (by the Author)

5. Conclusion

Hot dry climate zones are regions with high temperatures and low hu-
midity levels throughout the year. Such climatic conditions present some
challenges and opportunities in contemporary building design. Several im-
portant factors need to be carefully considered for buildings to be efficient,
sustainable and comfortable in hot dry climates. Due to high temperatures,
buildings must have good thermal insulation. Good insulation can help
control indoor temperature. Roofs, walls and windows should be designed
to block solar radiation and reduce temperature. Thermal mass is also im-
portant; Buildings should use materials that can store cold air at night and
maintain coolness during the day. Solar energy potential is high in hot dry
climates. Buildings can save energy by using solar panels and other re-
newable energy sources. In addition, the shading mechanisms used and
building designs that regulate sunlight effectively can contribute to better
directing the indoor temperature.

Since water resources are not unlimited, it is necessary to use water
economically in hot dry climates. Wind can provide natural cooling in hot
dry areas. During the building design phase, designs were made to sup-
port natural ventilation. Opening windows and cross-channel ventilation
systems can increase air movements in the interior of buildings. Shading
systems to be used in the building can reduce the hot effects of the sun.
Open areas such as verandas and courtyards can create a cooling and rest-
ing environment for the residents of the building.

Choosing local building products in sustainable building design stages
is considered an important way to reduce environmental impacts. The use
of local materials reduces transportation costs and contributes to the econ-



58 + Kiibra KOG, idil AYCAM

omy. Additionally, the use of these materials ensures less consumption of
environmental resources. For example, materials such as local wood, stone
or soil can reduce the carbon footprint of buildings. At the same time, the
use of these materials can encourage respect for local culture and tradi-
tions. Passive ventilation systems are an important design criterion that
ensures energy efficiency. Natural ventilation systems of buildings provide
more energy savings than mechanical ventilation. Passive ventilation de-
sign optimizes air circulation within the building and provides coolness
during hot weather periods. This helps control the indoor temperature and
provides comfort to the occupants. Positioning windows, considering wind
paths and using shading systems in building design ensure that the passive
ventilation system works efficiently. Sustainable building design must be
compatible with the local environment, economy and society. Using local
building materials helps preserve natural resources and support the local
economy, while passive ventilation promotes energy savings and increases
indoor comfort. Adhering to sustainability principles to reduce the envi-
ronmental impact of buildings is of critical importance in terms of both
meeting the needs of current generations and considering the needs of fu-
ture generations. Therefore, building design should combine local materi-
als and sustainable methods that include passive ventilation, thus making
the buildings of the future more environmentally friendly and livable.

The importance of studies carried out in line with passive design prin-
ciples is increasing. Particular attention is drawn to sustainability, building
materials and passive ventilation. The use of local materials, energy-ef-
ficient orientations and climatic comfort parameters are decisive at the
design stage. Designs should be made by the climatic conditions in the
region. Traditional local materials and architectural styles can be adapted
for use in hot dry climates. These materials and designs can contribute to
the construction of environmentally compatible and energy-efficient build-
ings. In hot dry climates, contemporary building solutions are of great im-
portance in terms of energy efficiency, sustainability and comfort. Building
design and construction in these regions should be sensitive to climatic
conditions and local resources. Additionally, new technologies and design
methods need to be considered to increase residents’ comfort and reduce
energy costs.
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1. INTRODUCTION

Housing types differ from region to region in local architecture shaped
according to social life, traditions and customs, production and consump-
tion habits, climatic and topographical conditions. Unlike modern archi-
tecture, the care shown to human dimensions in local houses expresses re-
spect for human beings and their lives (Cekiil 2012: 7). In recent years, one
of the most neglected issues in the conservation discipline is the protection
and sustainability of local architectural identity. As seen in many rural set-
tlements of Anatolia today, the unconscious use of today’s building mate-
rials and the failure to design the new buildings built in the empty areas
of the rural environment in accordance with the local identity have caused
the loss of local building characters and the deterioration of local architec-
tural elements. In addition, the fact that large and prestigious monumental
buildings are taken into consideration more in the culture of conservation
has led to less attention being paid to local dwellings, which are the trans-
mitters of local knowledge (Rudofsky 1965: 1-2). This unidirectional per-
spective has accelerated the destruction of local architectural examples,
making these structures more in need of protection over time (Ovali and
Delibag 2016: 516). In order to control the factors that cause deterioration
in rural areas, important studies are carried out in many countries to pro-
tect and document cultural values related to local architectural identity and
to ensure sustainability. Especially in Europe, the processes developed in
the context of the protection of rural architectural heritage can be briefly
defined as valuing, documenting, drawing attention for protection and pro-
ducing policies for protection (Eres 2016: 10). In our country, the studies
carried out to date on revealing and protecting the local housing architec-
ture in different regions of Anatolia have been quite inadequate and at the
same time delayed. For this reason, it is seen that the local texture and rural
houses that constitute local architecture in many regions have disappeared
without being documented. Despite the inadequacy of the studies on this
subject, there are a small number of important settlements in our country
such as Cumalikizik, Safranbolu, Yoriik village, Sirince where local archi-
tectural heritage and life culture are under protection. These areas are also
special examples where a rural settlement has turned into an open-air vil-
lage museum in its own place. The interest that has grown in recent years
with the guidance of some sensitive people and some coincidences has led
to the production of more planned and sustainable conservation policies
for the protection of settlements with rural architectural heritage.

Inikli Village of iznik district of Bursa province, which was selected
as the research area, is one of the rare rural areas that have survived to the
present day with its local housing architecture values and original settle-
ment texture. Except for a few Ottoman period houses built in the mid-19th
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century, the remaining local houses in the original village texture were
built in the 1940s. Although these houses were built by local builders, they
are the continuation of the Ottoman period rural housing architecture in
terms of spatial design, fagade features, materials and construction tech-
niques. The houses that constitute the local housing culture in Inikli have
faced the danger of extinction due to reasons such as abandonment and
neglect caused by social, economic and technical inadequacies. For this
reason, it is necessary to urgently carry out guiding studies for the identi-
fication and protection of rural architectural principles that will contribute
to the documentation and sustainability of the local housing building tradi-
tion, which is changing under different conditions and rapidly disappearing
today (Eminagaoglu and Cevik 2007: 157).

In order to protect and sustain the local houses, which are the center
of life and production in rural village settlements such as Inikli, and the
identity values specific to the culture in which they are located, in addition
to determining the architectural features of the houses within the texture,
the importance of discussing the reasons for not being protected and the
necessity of integrating rural heritage into contemporary life should be
emphasized in the studies to be carried out. In this context, it should be
ensured that the local houses, which are in danger of extinction in Inikli
village, which has a unique rural architectural identity, are protected, kept
alive and transferred to the future with their original values. In this context,
identification studies based on field research were carried out to determine
the current status and architectural features of Inikli houses. Based on the
field research, the original street texture and settlement characteristics of
the region were analyzed, and as a result of the detailed studies carried out,
the local houses built in the 1940s in the wooden frame system were exam-
ined in terms of space fiction, facade features and construction techniques
and documented with drawings and photographs. In addition, the deterio-
ration of the houses and the reasons why they could not be preserved were
investigated and suggestions were developed for the protection and sus-
tainability of the existing texture and the local houses within the texture.

2. REGIONAL ARCHITECTURE AND TRADITIONAL
HOUSING CULTURE

The most important of the basic components in the formation of archi-
tectural identity is vernacular architecture. Local architecture includes all
kinds of buildings organized by the tribe, people, peasants and built with
the planning understanding of local craftsmen without an expert designer
(Oliver 1978: 4). According to Kuban, vernacular architecture is the natu-
ral and organic construction of one’s own dwelling with the help of local
craftsmanship in common understanding (Kuban, 1995: 12). All forms of
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vernacular architecture are designed to meet the values, economies, life-
styles and special needs of the cultures that produce them (Vellinga et al.
2007: 13). Regional architecture, which forms cultural bridges between
generations, constitutes a harmonious pattern of architectural/spatial solu-
tions developed by humanity in line with centuries of life experiences
around the common mind, reflecting traditional construction practices and
local identity with local materials and techniques (Icomos 2013: 3, http://
www.icomos.org.tr). Each region harbors unique examples of rural settle-
ments within its own conditions. In Anatolia, rural settlements gain their
unique identities with local solutions developed in line with regional con-
ditions, and reveal effective appearances together with the natural environ-
ment (Eminagaoglu and Cevik 2006: 32). Climate conditions, geograph-
ical location, landforms, vegetation, traditions and customs, community
life, production-consumption patterns and beliefs determine the process
of shaping rural structures. Local solutions diversify in the interaction of
social, cultural, religious, economic and physical factors and change from
place to place (Rapoport 1969: 46-47). Despite the diversity that emerges
in local buildings, there is an integrity, order and harmony as if they were
created by the same master. This is the result of the traditional master-ap-
prentice relationship formed over centuries. The basic construction princi-
ples, which are passed down from generation to generation without chang-
ing, ensure the texture integrity in the settlement (Hersek 2000: 33). In this
context, the shaping process of local buildings is a process that is learned
by doing what they see from their grandfathers, fathers and masters, and
developed by experimenting (Aran 2000: 12-15). Especially every element
taken into consideration in the creation of houses is designed and produced
according to the lifestyle and economic activities of the inhabitants of the
house. For this reason, functionality takes precedence over form and aes-
thetics in rural buildings (Cekiil 2012: 7-8). On the other hand, local hous-
es are located on plots of different sizes with different plans and facade
views, far from uniformity in terms of layout. The most common country
house plan is similar to the buildings known as the “Turkish House”, which
were seen in Anatolia and the Balkans during the Ottoman period, with a
masonry floor and a wooden roof on the upper floor (Cekiil 2012: 14-15).

The Turkish house, which constitutes the traditional housing culture,
is defined as the type of house in which Turks have lived throughout histo-
ry, showing typological differences according to various climatic and topo-
graphical conditions reflecting the Turkish life culture (Giinay 1998: 16).
Although they were built in regions far away from each other, they have
similar spatial relationships (Orhun 1999: 259). In the Turkish house, the
rooms are arranged on the sofa and open to separate sofas, making the sofa
the center of movement. At the same time, the sofa is a place of passage,
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a place of production and a social space. It is a place where the people of
the house gather for entertainment, even weddings and henna ceremonies,
and in some regions where silkworm cocoon production is carried out. In
the Turkish house, the main floor is always single. Even in houses with
several floors, the main floor is always at the top (Eldem 1986: 16). From
the 17th century onwards, the rooms began to project onto the street. The
main floor overhangs the street above the ground floor. Living spaces are
on this floor (Glinay 1998: 42-43). The ground floors of the houses of this
period mostly contain service spaces and warehouses. The kitchen is on
the ground floor and overlooks the garden (Orhun 1999: 259). From the
18th century onwards, the roofing method with wooden materials began
to be widely used in houses. In this period, rooms were arranged around a
central sofa. There is an iwan between two rooms. As the number of iwans
increased in the houses, the sofa became in the form of a “T” shaped open
or closed inner sofa. The rooms grew larger and had two-way projections,
thus providing mobility on the facade (Glinay 1998: 59). The sofa, which
is the space where the rooms are arranged in the Turkish house, is the
most determining element of the Turkish house plan type, although it is
variable. The plan types of the Turkish house with sofas are divided into
3 main sections according to the order of development (Eldem 1986: 17).
These are; outer sofa, inner sofa and middle sofa plan types. In this con-
text, local houses, which are the concrete evidences of rural life culture
that have survived to the present day, reflect the culture of life, behavioral
patterns, environmental preferences and space typologies that constitute
the characteristic features of the local identity to which they belong. How-
ever, recent social and cultural erosions in the characteristics of the local
identity formed over time have led to significant changes in the context of
lifestyle, personality and culture (Gtir 2000: 11). Along with these changes,
local houses, which are the most important component of local identity,
have also entered a process of rapid disappearance due to abandonment or
economic and technical inadequacies.

3. INIKLI VILLAGE LOCATION, HISTORY and CURRENT
SITUATION ANALYSIS

Inikli is 11 km. away from Iznik District of Bursa province in the
Marmara region. Inikli, which is adjacent to historical settlements such as
Elbeyli town and Omerli village, was established in a forested area on the
slope of the Samanli Mountains facing Iznik Lake (Figiire 1).
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There is no precise information about the dates of the first settlement
in and around Inikli Village. However, it is known that Inikli had a settle-
ment area where rural life was maintained during the Ottoman period. In
the population and dividend registers of 1845, the earliest of the archival
sources that provide information on this subject, 56 male inhabitants were
recorded (Document 1). In addition, the same dated dividend book indi-

cates that there were 34 households in Inikli Village (Document 2).

Document 1. /nikli Population
Book dated 1845

VR T e

Document 2. [nikli Temettuat
Book dated 1845
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In the 1845 dated dividend book, these households are stated as
Cakiroglu Ahmet Aga oglu ibrahim, house number 1, Cakiroglu Ahmet
Aga oglu Ibrahim, house number 2 Yariyolcu Karaca Hiiseyin bin Ali, and
all movable and immovable assets belonging to these individuals were re-
corded together with the amount of taxes they paid. As it can be understood
from this, since one house was recorded as one household, it can be said
that there were 34 houses in Inikli in 1845. When the 1908 Hiidavendigar
provincial salnament is analyzed, it is seen that 34 households were again
registered in Inikli (Document 3). It is understood that there has been no
increase in the number of households and thus the number of houses in
Inikli in the 63 years that have passed. In the 1927 salnamas, 306 people,
145 women and 161 men, lived in Inikli (Document 4).

—

Document 3. [nikli 1908 yearbook Document 4. [nikli 1927 yearbook
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While 361 people lived in Inikli in 1990 and 328 people lived in 1997,
today there are 87 households and it is recorded that a total of 300 people,
143 men and 157 women, live in the houses. In the rural texture, apart from
the existing 34 houses belonging to the Ottoman period, in parallel with the
increase in the number of households over time, especially between 1940-
1950, 53 houses were built in the wooden frame system and in accordance
with the traditional architectural character instead of some of the Ottoman
period houses, and the number of houses became 87. Today, there are 87
houses in Inikli and some of these houses have recently been demolished
and replaced by new buildings in reinforced concrete style. It is also un-
derstood from the construction dates written on the triangular pediments
on the balconies of some houses that the local houses in Inikli were built
in the 1940s (Figiire 2).

Figiire 2. Plate showing the date of construction in the triangular area on the
balcony of local houses

The general view of the settlement texture of Inikli Village is given in
Figiire 3.
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Figiire 3. General view of the settlement texture of Inikli Village

The houses within the existing rural texture of Inikli are divided into 3
groups according to their periods. These are;

a) Mid-19th century Ottoman houses, which were built in the mid-
19th century and few of which have survived to the present day,

b) Between 1940-1950; local houses built in wooden frame system
with traditional character in terms of plan schemes, facade features, use of
local materials and construction techniques.

¢) After the 1980s, Ottoman houses were replaced by reinforced con-
crete houses built in violation of the original texture and local architecture.,

d) Houses that have been removed from their original features as a
result of interventions made in local houses with today’s materials.

Today, the distribution of houses in the rural texture according to con-
struction periods and construction systems is given in Figiire 4.
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PERIODS
OTTOMAN PERIOD HOUSES (19th CENTURY)

[ LOCAL RESIDENCES (1940-1950)

[ RETNFORCED CONCRETE STRUCTURES (POSTI980)

Figiire 5. View of buildings built in reinforced concrete style within the texture

As can be seen in Figure 2, there are 87 houses in the existing texture
today. 29 of the 34 Ottoman houses built in the mid-19th century were
demolished after the 1980s without any documentation work, and some
of them were replaced by new buildings in reinforced concrete system
(Figiire 5).

Since 1 of the 5 houses that survived from the Ottoman period was re-
cently demolished due to lack of maintenance, there are 4 historical houses
remaining from the Ottoman period (Figiire 6).
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Figiire 7. Examples of houses belonging to the Ottoman period in the Inikli local
housing texture, which are not in use today and remain in a dilapidated state

On the other hand, the houses in the local texture have 2 and 3 storeys.
The analysis sheet showing the number of storeys of the houses is given
in Figiire 8.

NUMBER OF FLOORS OF LOCAL HOUSES
[713-STOREY BUILDINGS

2 s1OREY BUILDINGS

Figiire 8. The number of storeys of the houses in the local texture (In the analysis
of the number of storeys, the present Ottoman period houses and other local
houses are processed, and the new houses in reinforced concrete style are not
processed.)

In addition, in the village square within the rural fabric, there are the
Haci Mehmet Mosque, built in 1943 in a wooden frame system in accor-
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dance with the local architectural character, and a new mosque built re-
cently in reinforced concrete system, small-scale commercial units such as
grocery stores, grocery stores and barbershops, and a primary school built
in reinforced concrete style on the slopes but not in use (Figiire 9).

Figiire 9. View of Hact Mehmet Mosque (Old Mosque) and Primary School
within the texture

4. INIKLI LOCAL HOUSING ARCHITECTURE and
FEATURES

When the surviving Ottoman period houses and the local houses pro-
duced in the 1940s in Inikli settlement texture are interpreted in terms of
plan types, space distributions, facade features, use of local materials and
construction techniques, it is seen that they reflect the 19th century Otto-
man period rural housing architecture with inner sofas that emerged with
the closure of the outer sofas. The original houses within the local texture
of Inikli were analyzed and evaluated in terms of layout, plan types, facade
features and construction techniques..

4.1. Settlement Analysis

The streets in Inikli, a typical village settlement, are organically
shaped. The streets within the village are not named. Since Inikli Village is
a mountain village built on opposite slopes descending towards the valley,
there are streets rising parallel to the slope. Therefore, the houses are built
on terrace arrangements on two opposite slopes facing each other. For this
reason, there is usually a one-story difference between the lower level and
the upper level in the living arrangement of the houses (Figiire 10).
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Figiire 10. The layout of the houses on two opposite slopes

As can be seen in the figure, the first floors entering the house from
the street vary according to the settlement status. Almost all of the houses
located in a split-order layout face the street (Figiire 11).

Figiire 11. The arrangement of houses facing the street in the local texture

Although each house in Inikli has a garden, the street-garden-home
relations of the houses are different from each other. For this reason, the
relationships between the buildings are not regular. In the local fabric,
street, garden and house come together in two ways. The first is entering
the house directly from the street (Figiire 12).
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Figiire 13. Direct entrance to the house from the street; plan, section and view

In these houses, since the facade is located on the street line, the en-
trance is provided directly from the street. In this type of settlement, the
street boundary is determined by the house. Direct entrance from the street
is the most common type of entrance. The second is the entrance from the
street to the garden and the entrance from the garden to the house (Figiire
14).

HOUSE

133uls
NIQYVD

Figiire 14. Entrance to the garden and house from the street; plan, section and
view

In this type of settlement, the front garden defines the street boundary.
When entering the house from the garden, the entrance door is again on the
facade facing the street. Although some of the houses entering the garden
from the street have garden boundary walls made of mudbrick or stone,
most of the houses have no boundary wall between the front garden and
the street. In the houses located on the slope descending towards the valley,
the first floor is the ground floor. These houses have a 2-storey appearance
from the street facade where the entrance is provided and a 3-storey ap-
pearance from the backyard. Since the basement floors and side and back
gardens of these houses are below the road level, the exit to the garden is
provided from the basement floor. In the houses located towards the up-
per levels of the slope, the entrance is provided from the basement floors.
These houses have a 3-storey appearance from the street and a 2-storey
appearance at the upper level (Figiire 15).
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Figiire 15. 2-storey view from the upper level of the 3-storey house on the street
facade

Gardens are important environmental assets for houses in Inikli. Al-
most every house has gardens of different sizes and used for different pur-
poses. The gardens located in the front, side and rear parts of the houses
according to the entrance layout from the street are generally used as small
agricultural areas where fruits and vegetables are grown. In the front and
back gardens of some houses, there are ovens made of mudbrick and cov-
ered with shed roofs (Figiire 16).

Figiire 16. Examples of hearths made of adobe material in local texture

4.2. Plan Features

The houses that constitute the local residential architecture in the ur-
ban fabric of Inikli are 3-storeyed and 2-storeyed. The three-storey houses
are predominantly designed as basement floor + first floor + second floor,
while the others are basement floor + ground floor + first floor. View from
the street The ground floors of the 2-storey houses are designed as living
spaces. There are at least 2 rooms with kitchen on the ground floor. In the
basements below the ground floor, there are service volumes such as stor-
ages and cellars. In the houses with a 3-storey view from the street, service
volumes such as kitchen, pantry and storage are located on the first floor
where the entrance is provided. In these houses, the first and second floors
after the first floor are the living floors. Houses with 2 floors are ground
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floor + first floor. The first floor, which is entered from the street or garden,
is the ground floor, and while there are kitchens and rooms on this floor,
the main floor, the upper floor, has rooms opening to the living room. In
Inikli, each house has overhanging projections overflowing onto the street
or garden. The projections called cumba are on the top floor, which is the
main floor.

Inikli houses have different plan types where the rooms are arranged
around the sofa. In some houses, the rooms opening to the sofa are ar-
ranged as three rooms and in others as two rooms. The number of rooms
on the ground or first floor, which is defined according to the entrance
layout from the street, is the same on the upper floor. In the local houses
within the texture, the number of rooms has been the most important factor
in the shaping of the living room. In houses with 3 rooms on the floor, the
sofa has an “L” plan, while in houses with 2 rooms on the floor, the sofa
becomes a “T” plan with the iwan opening between the two rooms. On the
other hand, “L” planned sofas are divided into two as “L” planned sofas
from the left and “L” planned sofas from the right. In this context, the ty-
pological plan schemes of houses are divided into two groups according to
the number of rooms on the floors and into three groups according to the
shape of the sofa (Figiire 17).

TYPE-1 TYPE-2 TYPE-3

‘T SOFA’ 'L SOFA' FROM THE RIGHT 'L SOFA' FROM THE LEFT
2 ROOM PLAN TYPE 3 ROOM PLAN TYPE 3 ROOM PLAN TYPE
SOFA ROOM SOFA SOFA ROOM
IWAN IWAN IWAN
ROOM ROOM ROOM ROOM ROOM ROOM
Ll 1:4% R |
8 i
BALCONY BALCONY BALCONY
—_

Figiire 17, Room and sofa configurations in Inikli houses

In Inikli houses, the sofas are the converted inner sofas by closing
the front of the outer sofas, which are classified in the Turkish house plan
types. As in the Ottoman period houses, in the houses of Inikli with a local
character, the sofa is not only a place of passage, but also a social space
where the household gathers for entertainment, even weddings and henna
parties, as well as a production area used to grow silkworms in the region.
In the houses, the iwans formed between two rooms on the top floor from
the inner sofa open onto balconies overhanging the street (Figiire 18).



Academic Studies in Architecture, Planning and Design- 2023 October

Figiire 18. View of the iwan leading to the sofa and balcony

There are no overhangs on the ground floors of the 3-storey houses
after the basement. On the facades of the iwan on the ground floor of these
houses facing the street, there are generally windows in the width of the
wall, and these windows are complemented with arches in some houses
(Figiire 19).

Figiire 19. View of the arch-shaped end windows over iwandnii on the ground

floor

The balconies that open from the iwan and overhang onto the street in
Inikli houses are the most prominent feature that distinguishes these hous-
es from the plan scheme of Ottoman period houses. The understanding
of open space overhanging the street, which has been shaped as a unique
fagade character, is influenced not only by environmental and functional
conditions, but also by new assumptions in the culture of life that aims to
open up to the outside. Along with the balconies in the houses, the room
overhangs, which overhang the street and form a bay window, are arranged
on the main floor and on the front facades facing the street. Since the rooms
on the main floor project onto the street, they are larger than the rooms on
the lower floor by the width of the projection. In some houses, the rooms
are enlarged in both directions compared to the lower floor by projecting
on the side facade as well as the street facade. The room overhangs over-
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hanging the street are made to the width of the room on the right and left
sides of the facade according to the entrance axis, and there is a balcony
overhang in the center of the facade, on the entrance door axis. The balco-
ny bay are slightly more prominent than the room bay, providing mobility
on the fagade. In most of the houses, balconies and rooms, as well as the
entire front facade, have overhangs overhanging the street, while in some
houses, balcony overhangs overhanging the street or the front garden were
constructed only on the entrance door axis on the front fagade. The widths
of the room overhangs to the street generally vary between 30 - 50 cm. and
the widths of the balcony overhangs to the street are between 50 cm. and
100 cm.

On the other hand, in the living floors of the houses, there are usual-
ly additions such as stoves, cupboards and gusulhane in a room that are
aligned with each other, and in some houses, these additions are located
only in a room on the main floor. In particular, the room with a hearth on
the main floor is also defined as the bride’s room. In these houses, as in the
Ottoman period houses, every room with a stove is also a cooking space.
Although there is a separate kitchen on the ground floor of the houses, the
presence of a stove in the rooms called bridal rooms, hence the design with
two cooking spaces, stems from the father’s desire to prepare his son for
an independent life under his supervision. The hearth has a wooden sliding
shutter mechanism on its front face that moves up and down. On the other
hand, the hearths and gusulhanes located inside the rooms usually protrude
from the side and rear facades of the house into the garden (Figiire 20).

Figiire 20. Hearth and Gusiilhane extensions in the room on the main floor and
overhangs to the garden

In the houses, the exit stairs that provide vertical circulation between
floors are made of wood. The stairs are located on the narrow side of the
hall in almost all houses. The stairs from the ground floor to the first floor
and the stairs from the first floor to the second floor do not have the same
axis and layout. While the staircase from the ground floor to the first floor
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is located on the right narrow edge of the hall, the staircase from the ground
floor to the second floor is located on the left narrow edge of the hall or
from the same wall edge to the upper floor hall in the form of a different
stair arm.

The houses that constitute the local residential architecture of Inikli
have 5 different plan typologies according to the entrance layout from the
street, the shape of the sofa, the number of rooms on the floor and the way
they overflow to the street on the upper floors.

The houses with the 1st plan typology have 3 floors and 2 rooms on
each floor. This type of houses are entered into the basement from the
street. There are service spaces and kitchens in the basement floors where
the entrance is provided. In the plan of this type of houses, the doors of the
rooms open to the hall and there are iwans opened between the two rooms.
On the top floor, which is the main floor, the bride’s room with a stove
with a gusulhane and the other rooms open out to the street in width. In
addition, in this plan typology, there is a balcony between the two rooms
on the top floor that overhangs the street from the iwan opening to the hall
(Figiire 21).

STONY
KITCHEN IWAREHOUSE
= L
BALCONY'
ENTRACE FLOOR PLAN FIRST FLOOR PLAN SECOND FLOOR PLAN
(Service Floor) (Living Floor) (Living Floor)

Figiire 21. /. Plan schemes of houses with typology

In the 2nd plan typology houses, the entrance is also directly from the
street. These houses have 3 floors and the first entrance floor is the base-
ment floor with service spaces. The houses with this plan have 3 rooms on
each floor. Two of the room doors open to the hall and one to the iwan. On
the upper floor, there is also a bride’s room with a hearth, gusulhane and
cupboard niches (Figlire 22).
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Figiire 22. 2. Plan schemes of houses with typology

Although the 3rd plan typology houses have 3 storeys like the others,
they have basement floors since they were built in areas with high land
slopes. The basement floors open to the garden. In these houses, the garden is
entered before the street and the 1st floor is entered by climbing a staircase of
approximately 1.00 m. from the garden. From the 1st floor, a staircase leads
to the basement floor and another staircase leads to the main floor. There are
also service spaces in the basement floor and a door leads to the lower gar-
den. On the first and main floors, there are three rooms, two of which open
to the hall and one to the iwan. The houses with this plan type have wooden
poles placed on the entrance landing under the balcony ledge. There are no
posts carrying the balcony under the balcony, and the balcony is carried on
the buttresses on the handrails together with the room exits. The rooms on
the main floor do not have projections to the garden (Figiire 23).
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Figiire 23. 3. Plan schemes of houses with typology

The houses with the 4th plan typology have 3 storeys and are accessed
from the street first to the garden and then to the basement. The most im-
portant feature that distinguishes the houses with this typology from the
others is that the rooms on the main floor have projections in both direc-
tions. In the projections in both directions, there are examples where the
corners intersect perpendicularly, as well as examples where the corners
make a 45° angle (Figiire 24).
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Figiire 24. 4. Plan schemes of houses with typology

The houses with the 5th plan typology have 2 storeys and the houses
are entered from the garden as well as from the street. The entrance of the
houses is usually raised around 1.00 m. There are two rooms and a kitch-
en on the first ground floor, while the main floor, the upper floor, has two
rooms opening to the living room (Figiire 25).
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Figiire 25. 5. Plan schemes of houses with typology

The service requirements of the houses with two storeys such as store-
rooms and cellars were generally solved with outbuildings built in the gar-
den. In these houses, there is a balcony carried by two wooden poles from
the iwan opened between two rooms on the upper floor. The balcony poles
continue at the top and carry the triangular pediment on the roof..

Since there were no balcony projections facing the street in the Otto-
man period houses, the projections on the top floor were room projections.
Two of the few houses from the Ottoman period in Inikli have similar plan
schemes, while the other three have different plan schemes. Existing hous-
es in the local texture are classified according to plan types;
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e The entire front facade must be removed,

e Both sides of the facade should be projecting without a central
part,

e The front and side facades should be completely removed,

e The central part and the right and left side edges are divided into
four parts: the middle part and the right and left side edges without projec-
tions, and the two parts in between with projections.

The plan typologies of the existing Ottoman period houses in the local
texture are given in Figiire 26.

TYPE-1 TYPE-2 TYPE-3 TYPE-4

Both sides of the front facade P T —— Except for the middle part and the right and left side edges,
except the middle part are cantilever the remaining two parts arc cantilever
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Figiire 26. Plan typologies of Ottoman period houses in the local texture

The entire front facade is cantilever
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4.3. Facade Features

The main characteristic feature of the street-facing front facades of
the houses forming the local architecture in Inikli is that they are designed
in a symmetrical order. Overhangs on the top floors and symmetrically
arranged windows are the most prominent features of the fagade. Within
the original texture, all of the houses, except for the Ottoman houses, have
balcony overhangs in the middle of the fagade and at the level of the upper
axis of the entrance door, which are shaped as a unique fagade character
and protrude onto the street or the front garden. Balcony overhangs are
slightly more prominent than room overhangs, providing mobility on the
facade. A small number of houses have room projections both to the street
and to the side gardens. In some houses with two-way projections in the
rooms, the projections overhanging the front and side faces of the room
intersect perpendicularly, or their corners do not intersect perpendicular-
ly, but are broken at a 45-degree angle, forming a narrow surface with a
window opening. In all of the houses, there are no overhangs on the front
facades facing the street on the mezzanine floors.

Since the projections on the front and side facades of the top floors of
houses vary, they can be classified into three different types.
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1. Houses with balconies on the upper axis of the entrance door on the
top floor and overhangs from the rooms on both sides of the balcony to the
street or front garden along the facade (Figiire 27)

Figiire 27. Examples of houses with balcony overhangs on the middle axis of the
facade on the top floor on the front facade and room overhangs on both sides of
the balcony

In all of the houses with this fagade character, the balconies on the
central axis protrude forward more than the rooms. This feature provides
mobility on the front facades.

2. Houses on the top floor with only a balcony projection on the upper
axis of the entrance to the street or garden, and no projections in the rooms
on either side of the balcony (Figiire 28),

Figiire 28. Examples of houses with only balcony projections on the front facade

3. Houses with room overhangs on the side facades along with the
overhangs on the front facade are divided into two types: overhangs that
intersect each other at right angles and overhangs whose corners meet at an
angle of 45 degrees (Figiire 29).
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Figiire 29. Examples of houses with protrusions on the street and side facades,
joining each other at right angles or at a 45-degree angle

In addition, the facade views of the houses in the local fabric with
different room projections belonging to the Ottoman period are given in
Figtire 30.

Figiire 30. In the local texture, examples of houses from the Ottoman period
where the front facade is completely projected, the front and side facades are
projected, the middle axis of the front facade is not projected, and both sides are
projected

The projections on the street fagades of the houses resulted from the
desire to dominate the view. In almost all of the houses, the projections
organically related to the street texture give different perspectives on the
street. On the other hand, the wooden poles on both sides of the balconies,
which overhang the street more than the room projections, carry the flat or
gable roof pediments on the balcony (Figuiire 31).
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Figiire 31. View of the roof eaves on the balcony, complete with flat or gable
pediment

The balustrades on the balconies, which were originally wooden, have
been replaced with wrought iron balustrades in some houses, which appear
to have been added later. Under the balconies and room overhangs, there
are elibdgriinde or furus for load-bearing support. Depending on the width
of the balcony overhangs, the width of the overhangs is 0.50 m. - 1.00 m.
and the heights are 0.90 m. - 1.10 m. and 1.20 m. The elib6griindeler under
the room projections are generally between 0.30 m. - 0.50 m. wide and
0.60 m. - 0.70 m. high. The types of elib6griinde containing the character-
istic features of the facades are given in Figiire 32.

Figiire 32. Elibogriinde sample view

4.3.1. Window Features

Windows with different functions were used in Inikli local housing
architecture. Despite this diversity, there is not much change in the way of
window production. The main material used is wood. Wooden windows
started to be used in Turkish houses after the mid-18th century with the
widespread use of glass. Before the 18th century, since large-sized glass
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was not produced, skylights were arranged above the lower row of win-
dows to provide light to the space (Uluengin et.al 2001: 175). At the end
of the 19th century and the beginning of the 20th century, as a result of
the westernization movement, which greatly affected the traditions, mov-
able furniture started to enter the dwelling, and as a result of this, sitting
instead of sitting cross-legged, eating at the table instead of eating on the
floor affected the height of the ottoman and eliminated the ottoman ele-
ment over time. In the 17th and 18th century Turkish house, the window
parapet height, which was 42-50 cm. depending on the height of the cedar,
was raised to 60-70 cm. depending on the height of the furniture in the
19th-20th century house, and the solution of the double layout in a single
window reduced the wall and thus the room to a single dimension and
eliminated the horizontal line, and the change in the internal layout consti-
tuted the change in the exterior (Uluengin 2000: 210). In traditional Turk-
ish houses, the ratio of width to height in window dimensions is usually
1/2. Since the window sizes were kept narrow and long, two rows of win-
dows were arranged side by side in a space. Due to the lack of large-sized
glass, divided glass surfaces were used instead of large glass elements in
the Traditional Turkish house. This provides privacy from time to time and
is a very successful solution in terms of different external perspectives.

In Inikli, the windows of the house show a typical example of the
window design in the traditional Turkish house with the thickness of the
registers and the texture that emerges with the registers. Wooden railings
and wooden shutters with multiple functions, of which we can see diffe-
rent examples in traditional Turkish houses, are not encountered in Inikli
houses. The use of the window element with different intervals and periods
has a great effect on people who are deeply rooted in geometric and nume-
rical values (Yiiksek 2005: 19). From this point of view, as in traditional
Turkish houses, windows in Inikli houses are arranged in a certain rhythm
and this rhythm is followed on the same floor and between floors. Window
rows formed groups on the facade and window groupings were made as
1/1, 2/2 by arranging them on the same axis between floors. Windows are
generally located on the inside of the wall cavity. In this way, rainwater is
prevented from reaching the joinery and some protection is provided. The
frames of the window frames are fixed on a wooden covering arranged in
the thickness of the wall in almost all examples. The facade groupings of
the windows are mostly in pairs, with two on the upper floor and two on the
lower floor. This result indicates that there were at least two windows in a
room. This number increases to four in double-fronted rooms. The width
and height dimensions of the windows in groupings of two are generally
90/180 cm. On surfaces where the window width exceeds 90 cm, the win-
dows are in groups of one. In the part of the mezzanine corresponding to
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the upper axis of the door, there are square or rectangular windows in the
width of the door, as well as windows with arched ends. On the ground
floor, 2 small rectangular or square windows are used, usually to the right
and left of the facade. The opening shape of the window sashes is mostly
lateral, but there are also examples of vertical sliding sashes. In characte-
ristic examples, two rows of sashes are arranged on top of each other. One
of these pairs of sashes is the main sash and the other is the ventilation
sash. The ventilation wing at the bottom provides ease of use. While the
ventilation sash at the top makes it difficult to open and close in terms of
height, it provides a healthier air circulation like today's applications. The
window edge ratios in Inikli houses are 1/2 as in traditional residential
architecture. In some windows, this ratio is 1/1.5. The narrow and long
1/2 ratio windows allow light to enter to the lowest point of the room. The
window edges have wooden jambs. Examples of windows found in Inikli
local houses are given in Figiire 33.
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Figiire 33. Examples of windows in local houses in Inikli

4.3.2. Door Features

In Inikli Houses, the room doors facing the sofa face are surrounded
by moldings on three sides and a wooden threshold at the bottom. The
exterior doors facing the street are also framed with wooden moldings on
three sides and stone thresholds on the lower side. Room doors are sing-
le-leaf and usually have three cores. Although the upper and lower cores
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are longer, the middle core is narrower. Room doors generally measure
0.90/2.30 m. Exterior doors opening to the street have two wings in all
houses, and each wing has three cores with a narrow center, as in the room
doors. The widths of the exterior doors are 1.25-1.40-1.60 m. and their
heights vary between 2.30-2.60 m. Narrow windows were made on some

doors to illuminate the entrance space. Examples of entrance doors of hou-
ses are given in Figiire 34.
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Figiire 34. Door examples of houses in the local texture

4.3.3. Ornaments:

It is possible to trace the effects of art on old Turkish architectural
spaces, especially in architectural decoration. The walls, built-in cupboard
doors and ceilings of the sofas and rooms in the central part of traditional
houses are decorated with rich wooden ornaments (Giinay 1998:318). In
Inikli houses, although not as seen in more qualified architectural exam-
ples, there are wooden decorations on the ceilings of the rooms and on the
triangular pediments on the balcony exits (Figiire 35).
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Figiire 35. Examples of wooden ornamentation on room ceilings and gable ends
above balconies

4.4. Construction Technique

The building materials used in local buildings that constitute rural ar-
chitecture are generally wood, adobe, stone and brick. The materials used
in these buildings vary depending on the location and climate of the region.
As in every region, since Inikli settlement was established in a forested
area, the carrier material of the original houses in the local texture is wood.
The construction technique of the houses is wooden carcass roof system
(Figiire 36).

==~

Figiire 36. Appearance of the wooden frame construction technique of the
houses

The spaces between the wooden carriers were filled with adobe bricks
placed in the sword and covered with adobe plaster. The adobe bricks are 9
cm thick, 12 cm wide and 28 cm long. In order to prevent the wooden car-
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rier system and mudbricks from being affected by water, the houses were
raised by building a stone wall of 1.00 m. on average from the ground. The
basements, which remain in the soil due to the slope, were built entirely
of stone masonry walls. The floor slabs in the houses are made of floor
beams placed on horizontal wooden beams placed on pole heads. The floor
beams are covered with wooden boards. The roofs of the houses are wood-
en hipped roofs and covered with alaturka tiles.

In this context, stone and adobe, which are easily accessible materials,
were widely used in Inikli village. Stone, obtained from the stream bed and
the quarries in the vicinity, was generally used in the foundations and base-
ment walls of the houses, while mudbrick, obtained from the soil taken
from the village, was used in the first and second floor walls. The basement
floors were built with a masonry construction system using natural and
cut stone. Mud was used as mortar between the joints. These stone walls,
which have an important place in the formation of the traditional texture,
were also preferred for the garden walls. Although adobe, which is used as
filling material between wooden frames in the upper floors, is a material
that needs constant maintenance, it is a preferred material because it forms
thick walls and protects the building against heat in summer and cold in
winter (S6zen et al. 1996). Yiirekli et al. (2005) interpreted the construc-
tion of ground floors with masonry system and upper floors with wooden
frame system as "The unity of settlement and nomadism in the Turkish
House is expressed by the lightness of the upper floors as opposed to the
full and heavy lower floors". Two different forms of timber frame con-
struction system were used in the upper floor walls. The first is the "himis
construction system", whose skeleton is obtained by placing wooden poles
of various lengths and diameters vertically and diagonally, and the other is
the "bagdadi construction system". In Bagdadi structures, uprights, inter-
mediate uprights and diagonals are connected to each other with laterally
nailed Bagdadi slats. These laths cover the wall surface while at the same
time helping to insulate and hold the filling material.

It is a fact that a great deal of knowledge, tradition, custom and a
system are hidden within the apparent ordinariness of all these modest,
simple traditional rural houses. Most of the craftsmen who worked on the
construction of these houses are no longer alive, and those who are alive
are passing away one by one. Unfortunately, they take their construction
methods, traditions and customs with them. As Aran (2000: 120) states,
"rural construction masters keep their methods in mind. They transfer their
knowledge materials based on sensory data and the thought patterns and
actions locked on them from one generation to another verbally in a mas-
ter-apprentice relationship, and continue them within the common culture
with traditions and customs. The method of rural builders is an unwritten
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design method. In this method, traditional knowledge is not recorded as
written documents or drawings." For this reason, the information to be ob-
tained from the masters who are still alive and from these houses that are
still standing but with little time left is very valuable.

5. PROTECTION ISSUES

Local architectural products, which are the most concrete examples
of human-nature interaction, should be preserved and kept alive together
with all the values of rural life. However, the fact that life in rural areas is
not continued as in the old periods leads to the destruction of local houses
and their surroundings (Eres 2016). Many rural settlements in our coun-
try, which have failed to utilize their cultural and economic potential, are
dominated by the image of neglect, abandonment and neglect. Traditional
houses, which are the most important elements of the local environment,
are the elements most affected by this neglect. In this context, the most
prominent preservation problem in the local houses in Inikli is that, as in
other rural areas, due to different reasons, the houses cannot be used due to
different reasons and they fall into the process of dilapidation and destruc-
tion (Figtire 37).

Figiire 37. Examples of neglected and dilapidated houses

The main problem here is the decline in production in the village due
to changing agricultural and livestock policies and the consequent decline
in economic power. This situation has caused especially the young popula-
tion in Inikli not to want to stay in the village. The lack of adequate initiati-
ves to support life in the village and the lack of financial support from local
governments have accelerated the migration of people living in the village
to Iznik or Bursa, an industrialized city. As a result of these factors, most of
the houses, especially in the upper parts of the slope, have been completely
abandoned and some of them are used seasonally. In the houses that are
permanently inhabited in the village and located close to the village center,
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large families have been replaced by nuclear families over time, or elderly
members of the family living alone have remained. Since the traditional
large family life style could not be maintained, only the spaces on the first
floors of the building are used and the spaces on the upper floors have
become dysfunctional. On the other hand, it is observed that the changes
in social taste are also an important problem in the failure to preserve the
local houses in Inikli. A significant portion of the people living in Inikli do
not take any initiative to protect the village and the local houses without
thinking that they have any value. On the other hand, instead of repairing
their old houses, there is a tendency to demolish these houses and rebuild
them in a reinforced concrete system. Therefore, houses built in the past
using wood, mudbrick or stone materials and requiring constant mainte-
nance are no longer appreciated. In this context, the important fact, which
is also valid for local houses in other rural areas of Turkey, is that the tradi-
tional rural architectural environment no longer fits the lifestyle of modern
people and more importantly, it is not yet acceptable in terms of social
psychology. As a result, the local houses in the village settlement are aban-
doned and the traditional texture disappears over time. Another important
problem that arises in the preservation of local houses in Inikli is that the
owners of the houses that remain in the village and continue to be used by
the elderly population, whose number is decreasing day by day, face eco-
nomic difficulties when they want to maintain and repair their houses. The
decrease in income sources and the lack of any funds or grants allocated
by local governments for conservation are among the main obstacles faced
by the villagers in Inikli. In addition to the lack of willingness to make
repairs and economic problems, technical implementation problems are
also among the problems that arise in the conservation of houses. As it is
known, structures built with natural building materials such as stone, soil
and wood require constant maintenance like a living organism (Eytipgiller
et.al 2016: 155). In Inikli, it is imperative to repair the earthen plaster on
the exterior wall surfaces of the houses every year in order to increase the
resistance of the structure against climatic conditions. Failure to plaster the
facades of the buildings, and as the earthen plaster on the surface falls off,
stone walls with mud mortar and wooden frame walls filled with mudbrick
are exposed, causing them to become dilapidated and lose their load-bea-
ring qualities in a short time. Preparing adobe soil and repairing plaster are
difficult and labor-intensive tasks. When the owner of the house wants to
repair the house built with traditional techniques and materials or inherited
by him, it is not possible in today's conditions to supply materials and find
a master to work with that material. For this reason, the facades of some
houses have been plastered with today's cement-based mortars, and the old
and dilapidated wooden frames have been replaced with plastic-based win-
dows and the houses have been removed from their original appearance.
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In this context, the problems that arise in the failure to preserve Inikli
houses are generally;

1. Abandonment, neglect, neglect and indifference as a result of eco-
nomic and technical inadequacies,

2. Changes in social taste, as a result of which it is perceived as a low
level of social perception for young people, especially those living in the
village, to live in houses they consider old. Therefore, the desire to de-
molish the original house and replace it with a new building in reinforced
concrete style or to renovate the house with interventions using today's
modern materials,

3. Insufficient understanding of the historical and cultural value of lo-
cal houses and lack of awareness about the need to protect cultural heritage,

4. Lack of adequate guidance for conservation, valorization, attention
and policies for conservation.

Therefore, the first thing to be done for the conservation of the local
houses in Inikli is to prepare an inventory of local houses, which has not
been done to date. Once the inventory has been prepared and the available
potential has been identified, rehabilitation projects for conservation inte-
grated with socio-cultural development policies should be prepared and
these projects should be implemented immediately.

6. CONCLUSION and RECOMMENDATIONS

The construction and living codes of the local heritage, which are
obtained through centuries of experience and whose validity is tested by
living, constitute the equal parts of a whole with the environmental, so-
cio-cultural and socio-economic dimensions of sustainability. In this study,
which aims to determine the information of the original values of local
constructions that can be transferred to today's sustainable architecture,
some basic conclusions have been reached from the analysis of Inikli Vil-
lage. These are:

e Staggered placement of the houses built in a discrete order, organic
and in accordance with the topography

e Space and facade organization suitable for the climate, settlement
on slopes that protect the natural landscape and are compatible with the
landscape, street formations where the difference in elevation is not felt,

o The front facades or garden walls of the houses define the street
boundary,

e Houses are shaped in the closed outer sofa plan type and rooms are
arranged around the sofa,,
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e On the top floor there is an iwan between two rooms and a balcony
from the iwan,

e 2 to 3 storeys,

e Use of the first floors as service spaces such as storerooms, cellars
and kitchens,

e The main floor is the top floor and is used as the main living space,

e The presence of room overhangs on the main floor overhanging
the street. Even if the house is two-storey or three-storey, the projection is
located on the top floor,

e The presence of balcony projections on the top floor, which over-
hang the street a little more than the room projections and are located in
the middle of the facade, differentiates these houses from the plan scheme
of the Ottoman period houses,

e Symmetrical street fagade layout based on the entrance gate axis,

e The windows are arranged in a certain rhythm and this rhythm is
observed on the same floor and between floors,

e The use of local materials, the fact that they were built with a tim-
ber frame construction system, and that the spaces between the load-bea-
ring systems were filled with adobe bricks.

It is understood from the construction dates inscribed on the triangu-
lar pediments on the balconies of some of the houses that the Inikli local
houses, which were examined with their architectural features based on
typological classification, were built in the 1940s. Although these houses
were built in recent years, they are the continuation of the Ottoman 19th
century rural housing architecture in terms of plan schemes, use of local
materials, space design and construction techniques. As seen in the Inikli
example, it is seen that in many rural areas of Anatolia whose settlement
dates back to the Ottoman period, the housing culture of the previous peri-
od was continued for a while with its general characteristics.

Inikli is one of the rare local examples that have survived intact. How-
ever, the studies carried out here show that these houses and the original
texture, which have survived until today, are in danger of disappearing
due to reasons such as abandonment and neglect. It is necessary to repair
these houses, which were built by rural builders with a design approach
whose method is not written and drawn, as soon as possible, and to carry
out studies that will enable them to continue their lives with their original
function or by re-functionalizing them. In addition, all measures identified
as reasons for the lack of preservation should be taken and implemented
immediately. For this purpose, it is possible to list the necessary actions to
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be taken based on the analysis and determinations as follows.

e The region should be declared a protected area and conservation
zoning plans should be prepared. In the conservation plans; besides the
preservation of the street texture and residences, works such as squares,
street sanitization, landscaping arrangements along the stream should be
carried out. Local and economic vitality should be ensured by designing
open and closed spaces with functions such as sitting, resting, dining,
shopping where local products are exhibited.

e An inventory of the civil architecture buildings that constitute the
local architecture should be made, and all original houses should be regis-
tered and taken under protection.

e Buildings should be evaluated as cultural assets, structurally
strengthened, and all necessary resources should be mobilized to transfer
them to the future with their original features through radical repair works.

e For this purpose, survey drawings and restoration projects based
on identification and documentation of the houses should be prepared. De-
signs for re-functionalization such as local product sales, restaurants and
accommodation should be made for the houses. A cultural road should be
created from iznik to Inikli, and touristic programs and organizations for
sightseeing, food and accommodation should be organized in order to en-
sure that visitors coming to iznik also come here.

e Reinforced concrete houses built in violation of the texture should
be expropriated and demolished and rebuilt in a wooden frame system in
accordance with the local texture,

e In addition, necessary restoration works should be carried out to
restore the houses that have lost their original form as a result of interven-
tions made with today's materials,

e Efforts should be made to reveal and keep alive the food, clothing
and other local cultures.

Although Inikli has a rural life atmosphere that seems to be far from
the city today, it can contribute to the development of local tourism with
a bridge between it and Iznik. On the other hand, as seen in the example
of Inikli village, when the houses in different rural regions of Anatolia are
examined, it is seen that each of them has its own unique local character.
It is a cultural necessity to preserve the rural architectural building stock,
which is a document that conveys the socio-economic structure of the pe-
riod in which it was built, common cultural values formed by traditions
and customs, neighborhood relations, local architectural solutions trans-
ferred from one generation to another in a master-apprentice relationship,
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and many other information, and to transfer it to the future together with
its local values. For this reason, the number of similar studies should be
increased in order to protect and document rural architectural heritage and
to ensure the sustainability of identity values specific to local culture. Due
to the lack of conservation awareness on the one hand and the lack of at-
tention to such studies in the context of architectural research on the other,
this rich cultural accumulation has entered the process of extinction with-
out being comprehensively learned. It can be said that today, it is an im-
portant task for scientists not only to ensure the preservation of historical
villages and rural houses, but also to document the last examples reflecting
this architectural culture in detail and turn them into usable information.
Therefore, as in the case of Inikli, local houses and life culture should be
preserved and kept alive with all their values.
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