


İmtiyaz Sahibi / Publisher • Yaşar Hız
Genel Yayın Yönetmeni / Editor in Chief • Eda Altunel

Kapak & İç T asarım / Cover & Interior  Design • Gece Kitaplığı 
Editör / Editor • Assoc. Prof. Dr. Gülbin Çetinkale Demirkan

Birinci Basım / First  Edition • © Eylül 2021 
ISBN • 978-625-8002-48-5

© copyright  
Bu kitabın yayın hakkı Gece Kitaplığı’na aittir.

Kaynak gösterilmeden alıntı yapılamaz, izin almadan hiçbir yolla 
çoğaltılamaz. 

The right to publish this book belongs to Gece Kitaplığı.
Citation can not be shown without the source, reproduced in any way 

without permission.  

Gece Kitaplığı / Gece Publishing
Türkiye Adres / Turkey Address: Kızılay Mah. Fevzi Çakmak 1. Sokak Ümit Apt. 

No: 22/A Çankaya / Ankara / TR
Telefon / Phone: +90 312 384 80 40

web: www.gecekitapligi.com
e-mail: gecekitapligi@gmail.com

Baskı & Cilt / Printing & Volume 
Sertifika / Certificate No: 47083



RESEARCH & REVIEWS IN 
ARCHITECTURE, PLANNING 

AND DESIGN
September / 2021

EDITOR
Assoc. Prof. Dr. GÜLBİN ÇETİNKALE DEMİRKAN





CONTENTS
Chapter 1
USE OF WASTE ZIRCONIUM POWDER AS A PAINT ADDITIVE 
IN FACADE-SURFACE PAINTS IN ARCHITECTURE
Mehmet Sait CENGIZ & Mehmet Salih MAMIŞ ................................1

Chapter 2
A PERIODIZATION PROPOSAL FOR A LEVANTINE HOUSE
Emre ERGÜL & Beste DEMIRCAN...................................................17

Chapter 3
ASSESSMENT OF ARCHITECTURAL INTERVENTIONS’ 
INFLUENCE ON DAYLIGHT AVAILABILITY: A CASE STUDY 
OF A CLASSROOM
Nurefşan SÖNMEZ & Arzu CILASUN KUNDURACI  ......................33

Chapter 4
LANDSCAPE DESIGN STUDY OF ÇANAKKALE HALK 
BAHÇESI ACCORDING TO FENG-SHUI PRINCIPLE
Alper SAĞLIK & Dilan SENKUŞ & Fatoş KARTAL & ELİF SAĞLIK 
& Çağrı SAVAŞ .....................................................................................57

Chapter 5
DOWNTOWN REDEVELOPMENT, BUSINESS ELITES AND 
THE OLYMPIC EFFECT: THE CASE OF ATLANTA
Tuna BATUHAN ..................................................................................83

Chapter 6
LANDSCAPE PLANNING AND DESIGN APPROACHES IN 
RECLAIMED MINING AREAS
Demet Ülkü GÜLPINAR SEKBAN & Cengiz ACAR .........................103

Chapter 7
INVESTIGATION OF CITY FURNITURE ACCORDING TO 
SUSTAINABLE DESIGN PRINCIPLES
Makbulenur ONUR & Hilal KAHVECİ ................................................119





Chapter 1
USE OF WASTE ZIRCONIUM POWDER 

AS A PAINT ADDITIVE IN FACADE-
SURFACE PAINTS IN ARCHITECTURE

Mehmet Sait Cengiz1

Mehmet Salih Mamiş2

1  Bitlis Eren University Technical Sciences Vocational School, Bitlis, Turkey, 
msaitcengiz@gmail.com
2  İnönü University Engineering Faculty, Malatya, Turkey
msalihmamis@gmail.com



Mehmet Sait Cengiz, Mehmet Salih Mamiş2 .



3Research & Reviews in Architecture, Planning and Design .

1. INTRODUCTION

Today, many studies are carried out on the evaluation of waste 
materials. The increase in the amount of waste as a result of the increasing 
human population in the world is an inevitable necessity. These wastes 
do not disappear spontaneously in the natural cycle. For this reason, the 
reuse of wastes, namely recycling, is indispensable in terms of preventing 
waste of resources, protecting the natural balance of the environment, and 
saving energy. Since the recycling process of waste is economically costly, 
the reuse of these waste materials in the form in which they are produced 
offers a more economical solution. In this respect, the reuse of waste can be 
used in many applications in the field of architecture, which aims to create 
sustainable spaces. It is possible to use waste materials in every field from 
mini-projects to macro projects realized by recycling waste in the field 
of architecture. In other words, it is possible to use waste in all kinds of 
architectural projects, from the smallest unit in architecture to the creation 
of public spaces, which are the largest urban elements. In this study, 
suggestions for architectural projects that can be realized with the reuse of 
Zirconium powder waste material, which is produced during production in 
various fields in the industry, are presented. It is known that zirconium is 
used in dental coatings or inner surface walls of nuclear reactors due to its 
non-conductive property of heat. As a result of this approach, it has been 
proved by the simulation that the zirconium powder mixed into the paint in 
architecture does not transfer heat to the interior when used on exteriors or 
that the room temperature does not decrease when used on sauna walls in 
luxury buildings. With the simulation made, solutions have been produced 
for the use of low-cost and sustainable materials that are not harmful to the 
environment, reduce environmental pollution, contribute to the reduction 
of the amount of waste.

The concept of waste defines all kinds of substances and materials that 
are not used, are not intended to be used, have no value, and are thrown 
out [1]. In all communities, people generate basic waste, which can be 
household waste consisting of fodder husks, animal manure, ash, broken 
tools, utensils, and old clothes. Such wastes can easily transform naturally 
in an agricultural society [2]. Today, however, more than half of the world’s 
population now lives in cities and metropolises where non-agricultural 
activities take place. According to estimates, 66% of the entire population 
will live in the world’s cities by 2050 [3]. The increasing number of people 
living in cities, urbanization and industrialization, and rapidly increasing 
and differentiating consumption habits have increased the amount and type 
of waste as well as many problems experienced in cities. Today’s wastes 
are not domestic wastes that can be recycled naturally. Today’s wastes 
include industrial wastes, medical wastes, etc. diversified into waste. The 
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increase in the amount of waste and the diversification of waste create 
environmental problems with the use of resources more than the capacity 
of nature [4]. The amount of waste generated annually in the world is 2.12 
billion tons or more [5]. Most of the waste buried in landfills is at a level 
that can meet 10% of the world’s electricity consumption and contains oil 
equivalent energy between 4-5 billion barrels [6]. It is known that natural 
resources are not endless and they may one day run out if they are not used 
carefully. Today, the reuse and recycling of waste have become mandatory 
in order to prevent the waste of resources [7].

The reuse of materials in the field of architecture has become a more 
important issue today with the sustainability movement that is popular in 
the world. While the waste materials used in architecture can be existing 
building elements such as construction wastes such as ceramics and 
bricks, they can be non-building materials such as plastic, pet bottles, glass 
bottles, paper cups, pallets, car tires, containers. Such waste materials can 
be used in all kinds of areas for architectural purposes.

2. WASTE MANAGEMENT AND RECYCLING

Sustainability of human existence on earth; Proper use of earth’s 
resources, measures taken against environmental pollution, optimum 
architecture, and life-oriented urban policies, in short, can be achieved 
with nature-friendly solutions. future anxiety; has mobilized humanity to 
leave a clean, healthy and livable environment for future generations. For 
this purpose, importance is given to the efforts to reduce waste. Waste 
management is evaluated from the upper level to the lower levels. In other 
words, the first step is to prevent the formation of waste, and if this cannot 
be achieved, it is aimed to minimize the waste, that is, to minimize the 
waste material. If it is not possible to reuse the waste material, the last 
treatment to be done to the remaining waste is storage or incineration. 
Reuse in waste management is the use of the packaging for the same 
purpose until the end of its useful life, without undergoing any processing 
other than collection and cleaning, until the time when it is impossible to 
reuse the packaging in its own life cycle [8].

Energy recovery in waste management is the process of burning 
combustible wastes alone or together with other wastes in order to obtain 
heat and electrical energy. Compost Process in waste management is a 
recycling process with organic content. Composting is the biological 
decomposition of organic materials under controlled conditions. In the 
composting process, some organic materials are broken down by CO2 and 
water. This process takes place at approximately 60-65°C and in specially 
designed sections containing around 80-90% humidity. After processing, 
the waste looks like a dark, fertile soil type. Thus, compostable waste is 
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used as fertilizer with this method. Recycling in waste management is the 
remanufacturing of waste materials as raw materials with various physical 
and chemical processes after use. Recycling ensures the protection of 
natural resources, saves energy, reduces the amount of waste, and the 
recycling process contributes to the economy.

The purpose of recycling; to prevent unnecessary use of resources, to 
separate waste at its source, and to reduce the amount of waste. Recycling 
and reuse of materials such as iron, steel, copper, lead, paper, plastic, 
rubber, glass, electronic waste prevent the depletion of natural resources. 
Recycling saves energy. For example, the reuse of used paper in paper 
manufacturing reduces air pollution by 85%, water pollution by 35%, 
and water use by 45% on average. By adding 1 ton of waste paper to the 
pulp, 8 trees are prevented from being cut. Since the number of industrial 
processes in the material obtained by recycling decreases, energy savings 
increase. In the recycling processes of metal beverage cans, the metal is 
directly melted and converted into a new product. Thus, there is no need 
for both the ore used for production and the processes applied for the 
purification of the mine. In this way, 96% energy savings are achieved 
from recycling an aluminum can. Similarly, when the paper obtained from 
solid waste is reused, it provides an energy advantage of 50%. Significant 
energy savings are also achieved by recycling glass and plastic waste. 
The energy-saving meant here means both the reduction in the number of 
processes and the decrease in the electrical energy consumed during these 
processes. [8-22].

Recycling is a productive economic investment in the long run. It 
prevents the emergence of economic problems as a result of the decrease 
in raw materials and the rapid depletion of natural resources. One of the 
purposes of recycling is to reduce environmental pollution as a result of 
reducing the amount of solid waste to be incinerated. It is important to 
reduce the amount and volume of solid waste, especially for countries 
with small surface areas that do not have enough land. Therefore, the most 
important step of the recycling process is separation at the source and 
collection by sorting.

3. MATERIAL

In this study, heat conduction was compared with the ANSYS program 
using the finite element method in a simulation environment for zirconium 
and iron. In this way, results based on scientific data will be reached about 
the heat transfer capacity of the surfaces in the use of zirconium powder as 
a paint additive in the field of architecture.



Mehmet Sait Cengiz, Mehmet Salih Mamiş6 .

3.1 Finite element method

The finite element method is a numerical analysis method that is 
frequently used in engineering and mathematical models. The finite 
element method is especially used in problems of structural statics, heat 
transfer, fluid mechanics, mass transfer, and electric potential; The method 
is especially applied in solving two or three-dimensional partial differential 
equations and boundary value problems. [23].

The finite element method essentially divides a large system into 
smaller components called finite elements: this is accomplished by 
discretizing the space in which the equation is solved and dividing it into 
smaller regions. As a result of this formulation of the boundary value 
problem, a system of algebraic equations is obtained. This system is then 
solved with various methods such as the Rayleigh-Ritz or Galerkin method. 
In these methods, the results are obtained in terms of basis functions. [23-
25].

Examination of a system with the finite element method is known as 
finite element analysis. The method was first proposed in the 1940s and 
began to be used in aircraft designs in the 1950s. [24, 25].

3.2 Material properties

When Table 1, which shows the properties of Iron and Zirconium 
comparatively, is examined, it is understood that additional advantages 
will be provided if Zirconium powder is used on roofs or any architectural 
facade. These advantages are [26-28];

• While the thermal conductivity of iron is 80.4 W/(m.K), the 
thermal conductivity of Zirconium is 22.6 W/(m.K). In other words, the 
thermal conductivity of Zirconium is 4 times lower than that of Iron. 
According to this feature, the surface of zirconium conducts heat very 
little. For example, in architecture, when a zirconium-mixed paint is 
applied to the wall inside the sauna, the heat loss in the sauna is reduced. 
One of the most important pieces of evidence supporting this view is 
that the inner surface of the combustion chambers in nuclear reactors is 
covered with a zirconium wall. In this way, the heat output out of the wall 
is at a minimum level.

• While the thermal expansion value of iron is 11.8 µm/(m.K) (at 
25°C), the thermal expansion value of Zirconium is 5.7 µm/(m.K) (at 25°C). 
In other words, Zirconium undergoes a physical change by expanding 
about two times slower than Iron in the face of heat. Zirconium-coated 
or mixed products deform later. According to this feature, if sheet metal 
surfaces on architectural roofs or architectural facades are painted with 
zirconium mixed paint, sheet metal surfaces heat up in a long time. In 
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addition, since the expansion feature of zirconium provides 2 times more 
advantages than the iron surface, these surfaces can be used for a longer 
time.

can be sorted.

Zirconium;

• As the building material of nuclear reactors, directly in the 
combustion chambers of nuclear reactors, due to its corrosion resistance 
and low neutron absorption feature,

• Since the materials made of ZrO2 compound in the aerospace and 
aviation industry are resistant to heat, in the parts of space vehicles,

• Combustion chambers, jet engine blades, and gas turbine blades 
exposed to high temperatures due to their high resistance to heat,

• Zirconium dioxide (ZrO2) as a refractory material, used in 
casting mold processes that require high heat, metallurgical furnaces, in 
the construction of fire-resistant materials due to its high melting point, 
in the glass and ceramic industry,

• In the construction of many tools due to its corrosion resistance,

used [27]. In this study, the advantages of zirconium and iron materials 
were simulated using the finite element method in the ANSYS program. It 
was analyzed whether the results obtained in the simulation environment 
support the idea of   using zirconium powder as a paint mixing material. 
Table 1 shows the comparative properties of iron and zirconium.

Table 1. Comparative properties of iron and zirconium [26-28]

Features Iron Zirconium

Physical state Katı Katı

Density 7.86 g/cm³ 6.52 g/cm³

Melting point
1811°K 2128°K

1538°C 1855°C

Boiling point
3134°K 4682°K

2861°C 4409°C

Melting heat 13.81 kJ/mol 14 kJ/mol

Heat of evaporation 340 kJ/mol 573 kJ/mol
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Heat capacity 25.10 J/(mol·K) 25.36 J/(mol·K)

Electrical resistance 96.1 nΩ·m (20°C) 421 n nΩ·m (20°C)

Thermal conductivity 80.4 W/(m·K) 22.6 W/(m·K)

Thermal expansion 11,8 μm/(m·K) (25°C) 5.7 μm/(m·K) (25°C)

3. METHOD

Metal sheets are used in exterior and roof coverings for design 
purposes, especially in architecture. Metal sheets are products made of 
iron ore. For this purpose, iron and zirconium materials were compared 
in terms of thermal conductivity in a simulation program. 2 rods made 
of iron and zirconium were analyzed in terms of thermal conductivity 
by finite element method. Iron and Zirconium bar were given equal heat 
and waited for a certain time. When thermal stability was achieved, 
temperature measurement was made for the other end (cold end) of the 
iron and zirconium bar. The heated ends of the Iron or Zirconium rods 
are called the hot end, and the end on the other side is called the cold end.

A simulation was carried out in the ANSYS Products 13.5 program 
for the temperature values   of 673 K, 773 K, and 873 K, and the simulation 
results were compared for the 50 cm long bar made of Iron and the 25 cm 
Zirconium bar added to the 25 cm Iron that collects and heats the heat. It 
has been determined that the cold end side of the bar, which is formed by 
the combination of iron and zirconium, is about 29% less heated.

For this purpose, in the simulation carried out in the ANSYS Product 
13.5 program, a 50 cm long bar made of Iron and a bar made of 25 cm 
Zirconium added to 25 cm Iron were compared in terms of heat conduction 
[23-25, 28].

For example, in the simulation carried out in the ANSYS Product 13.5 
program, the welding temperature for a 50 cm long bar made of Iron was 
673°K, while the cold end temperature reached 535°K after a short time. In 
yet another example, while the weld temperature was 773°K, the cold end 
temperature increased to 600°K and the cold end temperature increased to 
660°K at 873°K welding temperature.

In order to prevent heat transfer in architecture, the welding temperature 
should be prevented from passing to the cold end side. For this purpose, the 
rod in the simulation is produced from two different materials, and for the 
heated end, Iron, a metal that collects the heat, is used, and for the cooling 
end, that is, the cold end side, Zirconium, which removes the heat from it 
immediately, is thought to be used.
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For this purpose, in the simulation carried out in ANSYS Product 13.5 
program, a 50 cm long cylindrical rod made of Iron and a cylindrical rod 
made of 25 cm Zirconium added to 25 cm Iron were compared in terms 
of heat conduction [39]. For example, in the simulation performed in the 
ANSYS Product 13.5 program, the welding temperature of the 50 cm long 
cylindrical bar made of Iron was at 673°K, while the cold end temperature 
reached 535°K after a short while. In yet another example, while the weld 
temperature was 773°K, the cold end temperature increased to 600°K and 
the cold end temperature increased to 660°K at 873°K welding temperature.

In other words, high welding temperature causes technical problems 
such as physical deformation, increased friction coefficient, and sealing 
problems. For high efficiency, the welding temperature should be prevented 
from passing to the cold end side. For this purpose, the cylindrical rod was 
produced from two different materials and added to each other. (25 cm of 
iron and 25 cm of zirconium). Iron, a metal that collects the heat on it, was 
used for the heated tip. Zirconium, which has a lower thermal conductivity 
coefficient, was used for the cold end side. In the simulation prepared by 
using the ANSYS program in Figure 1.a, meshing was performed for the 
cylindrical rod made of 50 cm Iron. In order to make the heat analysis of the 
cylindrical-shaped bar, the cylindrical bar was divided into approximately 
300000 parts in the simulation environment. In this way, the temperature 
value of each desired point can be measured in detail. As seen in Figure 
1.b, the process of heating the cylindrical bar was started [28]. Figure 1 
shows the meshing and heating process for the cylindrical rod with the 
Finite Element Method.

(a) meshing process for cylindrical bar         (b) heating process of cylindrical 
bar

Figure 1. Mesh and heating process for cylindrical rod by finite element method
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In the simulation study, a cylindrical rod made of 50 cm long Iron 
and a cylindrical rod made of 25 cm Zirconium added to 25 cm Iron were 
compared for the temperature values of 673°K, 773°K, and 873°K. While 
the hot end inlet temperature applied to the cylindrical rod made of 50 cm 
long Iron was 673ᵒ K, the cold end temperature was measured as 535ᵒ K. 
The hot end inlet temperature for the displacer pipe made of Iron at 673ᵒ 
K can be seen in Figure 2.a and the cold end temperature of the displacer 
pipe made of Iron at 673ᵒ K can be seen in Figure 2.b. Figure 2 shows the 
hot end inlet and cold end temperatures of the cylindrical bar made of Iron 
at 673°K.

a) Hot end inlet temperature                    b) Cold end outlet temperature
Figure 2. Hot end inlet and cold end outlet temperatures of cylindrical bar made 

of Iron at 673°K

The temperature change graph of the analysis made in the ANSYS 
program for the cylindrical bar made of 50 cm Iron at 673ᵒ K is shown in 
Figure 2. When the change in Figure 2 is examined, it is seen that the cold 
end temperature of the cylindrical bar is 535ᵒ K. In other words, it is seen 
that the inlet temperature has decreased by 138ᵒ K and is still at a high-
temperature value. The hot end inlet temperature applied to the cylindrical 
bar made of 25 cm Iron (hot end) and 25 cm Zirconium (cold end) was 
measured as 673ᵒ K, while the cold end temperature was 535ᵒ K. For the 
displacer pipe made of Iron at 673ᵒ K, the hot end inlet temperature can 
be seen from Figure 3.a and the cold end temperature from Figure 3.b. 
Figure 3 shows the hot end (inlet) and cold end (exit) temperatures for a 
cylindrical bar made of 25 cm Iron and 25 cm Zirconium at 673°K.
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a) Inlet temperature of 25 cm Iron cylindrical bar      b) Cold end outlet 
temperature for 25 cm Zirconium cylindrical bar

Figure 3. Hot end (inlet) and cold end (outlet) temperatures for cylindrical bar 
made of 25 cm Iron and 25 cm Zirconium at 673 °K

The temperature change graph of the analysis made in the ANSYS 
program for the cylindrical bar made of 25 cm Iron (hot end) and 25 cm 
Zirconium (cold end) at 673°K is shown in Figure 4. When the change 
in Figure 4 is examined, it is seen that the cold end temperature of the 
cylindrical bar made of Iron and Zirconium is 383ᵒK. In other words, the 
inlet temperature decreased by 290ᵒK and it was observed that the lower 
temperature value was decreased.

The unheated, ambient temperature state of the cylindrical bar made 
of 50 cm Iron in the ANSYS simulation program is shown in Figure 5.a, 
and the cylindrical-shaped bar heated at 673 °K is shown in Figure 5.b. In 
Figure 5.c, the temperature change of only the 25 cm Zirconium part of 
the cylindrical bar made of 25 cm Iron and 25 cm Zirconium is shown. 
When Figure 5 is examined, it is observed in Figure 5.b that the outer wall 
of the cylindrical bar made of 50 cm Iron turns into a red color, which is 
a high-temperature expression, after the heating process. However, as can 
be seen in Figure 5.c, it is seen that the cold end side made of Zirconium 
only has a red color, which represents the high-temperature values   of the 5 
cm part made of Iron, which is in contact with the hot end. While the other 
20 cm apart on the cold end side is orange, the yellow-green color, which is 
accepted as a low-temperature expression, is seen at the far end [28]. The 
temperature changes for the cylindrical rod in the simulation environment 
are shown in Figure 5.
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Figure 5. Temperature changes for cylindrical bar

This temperature change is shown in Figure 6 from the cross section 
of the cylindrical bar. In the side section view of the 25 cm cold end side 
of the cylindrical bar made of Iron in Figure 6.a, it is seen that the high-
temperature expression red color continues until the end of the cylindrical-
shaped bar. High-temperature values   can be seen in Figure 6.a. Meanwhile, 
the cold end temperature measured in the simulation environment from a 
cylindrical bar made of 50 cm Iron is 535°K. However, as can be seen 
in Figure 6.b, it is seen from the side section view of the 25 cm cold end 
section of the cylindrical shaped bar made of Zirconium that the cold end 
temperature of 25 cm does not continue until the outlet end. It is seen that 
the blue color, which symbolizes low temperature, continues until the end 
of the cylindrical bar, the yellow-green color is dominant on the outer wall 
and the red color is not seen at all [28]. Low-temperature values   can also 
be seen in Figure 3.b and Figure 6.b. Meanwhile, the cold end temperature 
measured in the simulation environment from the cylindrical bar made of 
25 cm Iron and 25 cm Zirconium is 383°K.
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a) Cold end made of Iron                                b) Cold end made of Zirconium
Figure 6. Side section view of cold end for Iron and Zirconium

In the simulation program, at 673 °K, the temperature difference 
between the hot end and the cold end on the cylindrical bar made of Iron 
is 138 °K, with a length of 50 cm. The temperature difference between the 
hot end and the cold end was measured as 310 °K for the cylindrical bar 
with 25 cm Iron on the heated side and 25 cm Zirconium on the cold end at 
673 °K (total length again 50 cm) [28]. It is seen that the bar with iron raw 
material conducts heat. The temperature difference between the heated 
end and the cold end is low. The rapid heating of the relevant material 
is a disadvantage for the environments-surfaces that are the subject of 
this study in the architectural field. It is seen that zirconium provides an 
advantage in heat conduction, that is, it conducts heat less and traps heat 
on its surface. In this respect, it is understood that the use of zirconium 
powder, which is a waste material, as a paint additive material will provide 
an advantage on sauna wall surfaces, architectural facade surfaces, and 
roof surfaces.

5. CONCLUSIONS

As a result of urbanization, rapidly increasing and differentiating 
consumption habits have increased the amount of waste in the world and 
changed the types of waste. These wastes may not be wastes that can 
disappear spontaneously in nature. Therefore, the recycling of such wastes 
is important. Recycling should be applied for the recovery of wastes. 
However, even in the recycling process of waste, energy is consumed and 
costs are incurred. The reuse of waste is an important issue in the field of 
architecture, which aims to create sustainable spaces. When the projects 
created by the reuse of waste in the field of architecture are examined, it is 
seen that such materials can be used in all kinds of fields.
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When the example of the reuse of waste materials is examined within 
the scope of this study, it is seen that environmentally friendly structures 
are produced in the use of low-cost and sustainable materials and the 
amount of waste to be released to the environment decreases.

In order to predict the advantages to be obtained in the use of Zirconium 
powder, which is a waste material, as a paint additive material, a simulation 
was made in the ANSYS program using the Finite Element Method. 
With the simulation made, it was observed that the heat conductivity of 
the zirconium material is low. Accordingly, it has been understood that 
zirconium powder, which is a waste material, will be advantageous in the 
architectural field if it is used as a paint additive. Because it has been 
understood that waste zirconium powder will conduct heat less when 
used as an additive in paint in architecture, facade cladding, sauna wall 
surfaces, and roof coatings. In this way, it has been proven by simulation 
that more comfortable, human-oriented, and sustainable environments 
will be created in buildings.

As a result, in the field of architecture, which is intertwined with 
different disciplines and has a wide application area, the recycling of wastes 
and the reuse of wastes prevent unnecessary use of resources. As seen in 
this study, recycling of waste prevents the depletion of natural resources, 
reduces the amount of waste, saves energy, prevents environmental 
pollution, and contributes to the economy through reuse.
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1. INTRODUCTION

A study for the restoration project of a historical house has been 
completed in April 2020. Three reports were prepared, first for the measured 
drawings illustrating the existing situation in detail, second for the restoration 
to explain the renewal principals and the third for the restitution project to 
understand the thresholds in the history of building. This article is the sum 
of restitution report constituted of researching, tracing, and reading the 
building. So, it needed a considerable amount of data collected and classified 
at the beginning, then a periodization proposal at the end. The aim of the study 
is to find what was changed in each period of the building. In this manner, 
not the building itself only, but the period’s historical developments were the 
inputs also. Therefore, one has been always in correlation to the other in the 
text. Since the house might be constructed about 1875 and the study needs 
to include a timeline until now, it is scoped into approximately a 150 years 
period. As it is explained widely below, this period has witnessed the bright 
years of Levantine tradesmen in Ottoman Empire, then the establishment 
years of Turkish Nation State and 80’s greed of building apartments.

2. METHOD OF THE STUDY

Data collection method of this study is partially the literature review. 
Academic sources on Karşıyaka Market Street and Levantine Houses of 
İzmir were the most helpful ones. Yet, it would not be sufficient without the 
data acquired from the old and new photographs of the building. Besides, 
drilling and taking out a piece of the overcoated layers on the floors, walls 
and ceilings, is made to find and analyze the original material. Because 
they are the sure signs, old photographs and drilling are in the first line 
of reliable data classification table. There are also official documents from 
and to the user, Karşıyaka Municipality and Conservation Council, which 
are in the second line. Evaluation of data, in other words, periodization 
method is the comparative analysis. In the first step, the properties of 
plan and facade were checked to understand the type of house. Since the 
historical developments are the main determinants to define the periods 
and thresholds in the history of building, four periods were noted as a draft 
in the second. In the third, two blocks of the twin house were compared to 
each to clarify what is similar and what is different, so what is changed and 
what is not. This has been conducted via the survey of traces of a removed 
building component or an addition conflicting to the plan order. In line 
with that, atypical spaces and elements which might need a correction by 
the reason of architectural necessity has also been evaluated. In the fourth 
step, all modifications and repairments were correlated to the periods and 
vice versa. It should be mentioned that the periodization is an interpretation 
eventually. That is why, it should be mentioned that there might have been 
more periods defined from a different point of view.
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3. LEVANTINES AND LEVANTINE COMMUNITY IN 
İZMİR

Levantine is a French term articulated from the word Levant, means 
rising and sunrise, addressing to the east. By the general definition, 
Levantine refers to the people coming from a European family and settling 
to certain cities in Turkey as an Eastern Mediterranean country. Among the 
others, Istanbul and İzmir were the cities most preferred. Oban stated that 
Levantine culture was different than both Europeans and other minorities 
in the multi-ethnical structure of Ottoman Empire (Oban, 2007). Members 
of this community are English, Italian, French, Hungarian and Slav. So, 
Levantines as a community of tradesmen from various European countries 
settled and stayed on Ottoman lands for generations. Çelik mentions that 
they have either kept the social and cultural values of origin or blended 
them with the values of Ottoman society (Çelik, 2016). It is a fact that they 
have created a unique culture of their own.

     At the end of 16th century, Levant Company had been established 
so as to trade between British and Ottoman Empires. Then Europeans, 
first English, later French, Italian, German, Austrian and Dutch tradesmen 
came to Ottoman lands. In time, their population increased in Istanbul, 
İzmir, Beirut, Cairo and Mersin which are coast cities appropriate for 
maritime trade. By the Royal Edict of Reform in 1868, they were given the 
right to own property with which they became permanently settled. İzmir 
was a cosmopolitan city where Levantine, Muslim, Greek, Armenian and 
Jewish communities live together by the 19th century. Since it has been 
a significant port and trade city in its historical development process, 
ethnicity based quarters are clearly seen in urban form. The map below 
indicates five main quarters on different regions of the city (Fig. 1). Most 
of the Levantines in İzmir were living on Frank Street, the city center or 
nearby, especially at the early years.
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Figure 1. Ethnicity based quarters of İzmir at the mid of 19th century, Rauf 
Beyru.

In later years, related to the developments in public transportation, 
particularly railways, wealthy Levantine families moved to the outside 
of city center, to Bornova, Buca, Hacılar, Işıklar, Karşıyaka, Kokluca, 
Mersinli, Narlıkoy, Pınarbaşı and Gaziemir. They have got the houses built 
which are accessible by the railway and private horse-drawn carriages. The 
law code on property right has been the starter to move to these regions. 
Inal as well, explains that İzmir became one of the most important cities 
for Levantines with the development of railways in 1860’s and the property 
right of 1868 (İnal, 2006). Increasing volume of trade between İzmir and 
Europa might ease the tradesmen to settle permanently.

4. KARŞIYAKA AND THE HISTORICAL BACKGROUND 
OF MARKET STREET

The region at the other side of İzmir Bay, one of the town centers 
of the city has been named as Karşıyaka by the Muslims and named as 
Kordelya, Cordelio, Peraia, Pera-meria or Pera-khorion by the minorities 
such as Levantines, Greeks and Armenians until the Republican Period 
of Turkey (Fig. 2). It was a marshy land with reeds as a part of Gediz 
Riverbed at the west even in 1860’s. The coastline was extending to the 
skirts of Yamanlar Mountain through Çiğli and Menemen settlements 
at that period. Karşıyaka had become prominent as a picnic area and an 
excursion spot with its greenery and Yamanlar Forest sloping down to the 
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seashore. The railway constructed in 1865 triggers a rapid development 
in Karşıyaka. There were 832 houses, so approximately 4160 people were 
living in the region according to the state registrations of 1891. Navigations 
to the wooden quay in Karşıyaka by Hamidiye Lines established in 1884, 
has caused a jump in growth rate (Erdoğmuş Manav, 2014). There was 
a duality in the urban pattern of the region in these years. Levantines 
and foreign tradesmen have bought building lots along the coastline and 
started to construct houses and mansions, whereas Soğukkuyu District 
was opened to the physical development for the Muslims by the Cretan 
Hüseyin Hilmi Pasha, the local commander of İzmir. The first mayor of 
Karşıyaka, Çömezzade Hacı Mehmet Efendi has constructed Soğukkuyu 
Mosque in 1874. Seaside mansions of Levantines were being used mostly 
as summer houses in this period and the coastline was quite crowded and 
entertaining on Sundays. Bostanlı District, named as Papa Scala or Papas 
Village, was another quay to load the melon and watermelon to the ships, 
brought from a nearby settlement Menemen.

Figure 2. Karşıyaka at the other side of İzmir Bay.

     Defined by the retail shops on both sides of a road, Karşıyaka 
Market Street is an easily walkable distance for pedestrians from the quay 
to the railway station. It is a medium sized trade center accommodating 
the primary functions of daily life such as apparel, shoes and food (Özsu, 
2006). First tram line was the turning point in the development process 
of Market Street. Starting from 1906, this line was in service on the route 
departing from Karşıyaka quay, passing through the street and arriving at 
Soğukkuyu. Two new lines, one is to Bostanlı and the other is to Naldöken, 
have been opened in 1907.
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     Retail shops in the Market Street have been keeping by Levantines 
and non-Muslims in 1919. Documents are pointing out that the street was 
comprised of one or two storied buildings at the beginning. Buildings on 
this axis were formed starting with the 19th century and the ground floors 
of the buildings were being used for trading and upper floors for housing 
(Fig. 3). Later on, by the increase in population, upper floors were turned to 
commercial use (Özsu, 2006). Migration waves from the rural areas to the 
cities in 1950’s and 1960’s, speeded up in 1970’s, was the main reason of 
an excessive development in Turkey. Related to that and within the context 
of Karşıyaka Market Street, high density based master plans and the rapid 
development of 1980’s, moved this change on an extreme end. Most of the 
buildings were removed and apartment type multi storied buildings were 
constructed. Last important decision in the history of street was the road 
to be closed for pedestrians.

Figure 3. Karşıyaka Market Street in 1930’s.

5. LEVANTINE HOUSES IN KARŞIYAKA

Levantine houses in Karşıyaka which was a summer houses settlement, 
have the same architectural properties with the houses of Levantines in 
İzmir. Houses in Karşıyaka, on the main roads and Coastline Street are 
row houses. There are big single houses in gardens at the backwards of 
urban pattern (Fig. 4). Row houses are not big, building lots are mostly 
rectangle shaped and almost all are with small backgardens. All plan 
types are with the side hall except for two houses. Four house types are 
mentioned in Akyüz’s classification, considered according to the facade 
typology and number of stories (Akyüz, 1993).
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Figure 4. Row houses on the coastline of Karşıyaka.

5.1. Type I: Single Story

Only one house is encountered in this type. There is an entrance door 
at the mid of the front facade, which creates a symmetry line, and two 
windows with jambs on both sides.

5.2. Type II: Basement + Ground Floor

This two stories house type has an English basement, which the lower 
half of the basement height is in the earth and upper half is at the above, and 
a ground floor. A semi-open landing was created in front of the entrance 
door, which is about a meter inside from the front facade. The landing 
is accessed from the pavement with a couple of turning steps. Steps and 
landing are with a wrought iron handrail. There is no stair between the 
stories and both are entered by separate doors. Entrance door is at the 
one side and windows are at the other side on the facade. Some houses in 
this type, because their basement heights are very less, so not functioned, 
their steps from the pavement to entrance door do not turn, but straight. 
Therefore, no landing is existed usually or quite small. Entrance door niche 
and the two windows order is the typical order of the facades.

5.3. Type III: Ground + First Floor

There are houses with ground floors at the same level with the 
pavement as well as the others with a level difference in this type and 
no basement. However, since the level difference is less, so the number 
of steps is few compared to Type II. Houses, both with bay windows and 
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without, are included in this type. If there is, the bay window might be at 
the mid or at any side of the facade.

5.4. Type IV: Basement + Ground Floor + First Floor

Type IV is comprised of Type III and a basement, and mostly bay-
windowed. Entrance door is in a niche like in other house types. It is 
accessed by a few steps and then to the entrance hall. The reason why 
entrance doors are always at one side of the facade, is the Levantine 
houses in Karşıyaka are with the side hall plan, no central hall is detected. 
Basement is opened to the backgarden in some of the houses.

The case of this study, the Twin Mansion in Karşıyaka is identified 
as a Type IV house in Akyüz’s classification and Özkan’s thesis (Fig. 5) 
(Akyüz, 1993, Özkan, 2006).

Figure 5. The Twin Mansion on Karşıyaka Market Street.

6. COMMON PROPERTIES OF FACADE ELEMENTS

Entrance door in every house is placed inside of a semi-open niche 
on the facade. This space is usually framed by stone jambs. There are 
gypseries on side walls and on ceilings in some houses. Wrought iron plant 
ornaments on the two winged entrance doors are notable.

All windows are jambed, rectangle shaped, and the proportion is 1 to 
2 or 2 to 3 in general. Window with a triangle lintel is a unique example 
seen only on the facades of Twin Mansion. Although the windows are 
rectangle, not arched, there is a fake key stone at the mid of every lintel. 
In some houses, window jambs are extended down to the molding level on 
the facade so as to have boards. Ornaments are applied on those boards 
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in many houses. Almost all the windows are with the shutters, mostly of 
sheet metal on the ground floor windows and of wood at the upper floors 
(Özkan, 2006).

     All bay windows are constituted of three modules and constructed 
of wood. They are the most elaborated elements of the facades, supported 
by three or more wrought iron buttresses. Boards underneath the windows, 
are usually ornamented. Zinc plated bay window roofs have an extension 
to out approximately 20 cm. The moulding here is a series of wooden 
pouldrons tiled with a certain distance in-between.

 Mouldings can be classified as roof mouldings and floor mouldings 
according to the place on the facade. Almost all the roof edges are ended 
with mouldings. They are mainly bricks placed side by side in two 
overlapped rows, one on the top of other, in many houses. Floor mouldings 
are simple than roof mouldings generally. However, floor mouldings of 
the Type IV are more elaborated. Finally, corner profiles on the facade, 
are normally made of cut stones coated in vertical rows and nearly all are 
ended with simple headings.

7. THE TWIN MANSION

Twin Mansion in Karşıyaka is a historical building on the Market 
Street, registered in the Conservation Council records as a twin house 
with its two separated entrance doors. The one at the corner is named as A 
block and the other as B block within the scope of restoration project. This 
typical two stories Levantine house seems to be modest with its simplicity 
of wooden stairs and railings, and plainness of ornaments like the ceiling 
roses. Since the building is actively used, it can be mentioned that it was 
well preserved. On the other hand, it should be noted that there are harmful 
additions to the building such as toilets and the room behind the annexes 
of A and B blocks, and the single-story storage room at the back garden of 
B block on the ground floor. Also, the spaces coded as BEK101, BEK102 
and AEK101 next to the first floor of both annexes, and the archive room 
BEK201 on the first floor of B block are the additions gradually damaging 
the building in terms of the decay and loss of original material (Fig. 6, 
7). Besides, new wooden ceiling and floor planks and wainscots of the 
interior walls, cable trays, connecting pipes and inlets and outlets of air 
conditioning, all are defacing the building.
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Figure 6. Basement (left) and ground floor (right) plans.

Figure 7. Annex (left) and upper floor (right) plans.

     Furthermore, the big single room AZ05 was the two separated 
rooms at the time of first built, service and dining rooms. Since there is a 
remarkable height difference in this space and the twin has two rooms at 
the same part, it is understood that the wall here was removed. Similarly, 
the big room B102 on the first floor of B block was the two rooms and most 
of the wall might be taken out in a later period. Lastly, there is a platform 
on the first floor of A block, covering the first flight of U shaped stair. 
These endamage the plan order of the building.
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8. PERIODIZATION

8.1. First Period: The last quarter of 19. century - 1925

The first railway which was opened in 1865, navigations to the wooden 
quay began in 1884 and the summer houses built by Greek and Armenian 
minorities and Levantines starting from the second half of 19th century 
are indicating that Karşıyaka had been rapidly developing at that period. 
In parallel to this, Market Street was being formed from the quay to the 
railway station, by the one two story buildings in a row on both sides. 
Thus, the Twin Levantine Mansion with two blocks, each has a main part 
with a basement, ground and first floors, and an annex with a ground and 
a first floor called as mezzanine floor in the project, might be constructed 
at the last quarter of 19th century. The first 50 years after construction can 
be considered as the first period of building. The fall of Ottoman Empire, 
Turkish independence war, the big İzmir fire in 1922 and the establishment 
of Turkish Republic were signifying a new period is starting. That is why, 
although the building was kept more or less well, a bay window was 
damaged only, since the most of minority house landlords had to leave 
İzmir, ownership of the property was changed. It is known that the building 
was given to a governmental agency in 1930’s. A picture from that time 
might be the proof of damaged bay window on the front facade (Fig. 8). 
Briefly, the end of first period is about 1925.

Figure 8. Front facade of the building from 1930’s.
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8.2. Second Period: 1925 - 1987

After the establishment of Nation State, population in Karşıyaka 
has been acceleratingly increased mainly as a result of drain swamping 
between 1925 and 1950. There were grocery and haberdashery stores, 
tailors, shoemakers, pharmacy, bakeries, and patisseries on the Market 
Street. Migration waves started in 1950’s and speeded up in 1970’s has 
caused an unbounded development resulted with shanty towns and 
apartment blocks. This has transformed the Karşıyaka urban pattern in a 
radical way. A lot of historical buildings on the Market Street were removed 
and new high density building were constructed in the process (Fig. 9). 
But the twin house has survived in this destruction probably because of 
being used by the government. As it can be seen in the photo mentioned 
above, the wooden window shutters of the first floor are original, however 
the bay window on the facade of B block is demolished and used as a 
balcony. Windboxes at both block entrances might be added at this period. 
Development plan of 1984 opened another page in the transformation 
process of region and the street. Building permission was 7 stories on the 
coastline and 4 stories at the backwards (Özsu, 2006). It was raised to 8 
and 5 means one floor more for the existing buildings as well as the new 
ones, by the plan and municipality board decisions. Unfortunately, this was 
a breaking point in mentality that any rule can be changed. To summarize, 
it was recorded that the B block of twin house has been used by General 
Directorate for Apprenticeship and Non-Formal Education and A block 
by the Tax Department from 1987. Hence a new period begins, the years 
between 1925 - 1987 can be identified as the second period of the building.

Figure 9. Karşıyaka Market Street in 1977.
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8.3. Third Period: 1987 - 1993

Despite the fact that conservation started in 1970’s, it was not efficient 
enough at the beginning and many registered buildings could not be saved 
until now. Especially in 1985, most of them were demolished as a result 
of a decision that, many houses were taken out of the registrations list. 
Almost all additions and changes clearly seen today might be done in that 
period most probably. Six photographs from a report dated to the last years 
of the period, draw the portrait of what were changed (Fig. 10). Hereunder, 
there are wooden shutters only at the first story window of the back facade 
of A block and iron sheet shutters at many windows of the ground floor. 
It is understood that the bay window of the B block front facade had been 
rebuilt and a parapet wall was put up on the A block annex. Furthermore, 
the octagon shaped skylight at the B block staircase and the archive room 
at the A block staircase are clearly seen. BEK201 coded room, AEKZ01, 
AEKZ02, BEKZ02 spaces on the ground floor and BEK101, BEK 102 
and AEK101 spaces on the mezzanine are contemplated that they are the 
additions indicating the period’s greed of building. Likewise, wooden 
planks in many rooms and the wainscots on the walls and ceilings do 
matchup with the preferences of period. As a conclusion, third period was 
the worst period in the history of building which was mauled a lot.

Figure 10. Photos from the beginning of 1990’s.



31Research & Reviews in Architecture, Planning and Design .

8.4. Fourth Period: 1993 - 2020

The single-story addition, functions as a locker room today, at the B 
block back garden, and a room converted with an addition to the ground 
floor of A block annex as well, might be built at the early years of this 
period. Later, official letters, even some goes back to 1987, but many are 
from 2000’s, requesting changes and additions are found in the archives. 
These are about the permission for existing toilets and kitchen which do not 
meet the requirements, to be modified. Also, a group of them are related to 
the roof which leaks and damages the structure needs to be reconstructed. 
However, because they are not within the scope of maintenance and repair, 
all were rejected, and a Restoration Project was demanded. In short, 
conservation procedure was activated and therefore, it can be mentioned 
that the house was not changed in the last 20 - 25 years.

CONCLUSION

This study draws the picture of a Levantine house by a periodization 
or a timeline in other words, which is divided in four periods. Each period 
is briefly illustrated with the changes in the region and the major historical 
developments of the country as well, and because all constitute a basis, 
what were changed in the house are correlated with them. As a result, it 
can be mentioned that the first period, the first 50 years was the golden 
years not only for the house but also for the city and Karşıyaka Market 
Street. Second period was not harmful on the house except for some small 
additions and removals, although an era closed and a new one opened in 
the country and the ownership of the property was changed. Third was 
the worst period in the history of it due to the development plan of 1984 
which caused a building rush, so the originality has been partially lost. 
Last period is the years of nothing changed almost, since the house was 
registered, and the conservation procedure activated. As the last word, an 
expectation for a future study, if the restitution reports of other buildings on 
the Market Street are opened to the researchers, then it would be possible 
to understand the whole picture of Street’s development period by period.
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1. Introduction

Buildings are big contributors to energy consumption and they consume 
almost 40% of the world’s energy, and about 25%-40% of this electricity is 
used for artificial lighting (Krarti, Erickson, and Hillman 2005; Gabrielle 
Dreyfus and Chad Gallinat 2015). Since artificial lighting usage is quite 
significant to be underestimated, daylight strategies should be adapted 
to decrease lighting energy consumptions (Mavromatidis, Marsault, and 
Lequay 2014; Nielsen, Svendsen, and Jensen 2011; Michael and Heracleous 
2017; Kaminska and Ozadowicz 2018; Jovanović et al. 2014; Altomonte 
2008). Efficient daylight usage can reduce artificial lighting consumption 
from 50% to 80% thus providing energy saving (Bodart and De Herde 
2002). In addition to energy savings, some other advantages of daylight 
has been recognized in recent years; such as enhancing visual comfort (De 
Carli, De Giuli, and Zecchin 2008; D. H. W. Li 2010), users’ well-being, 
productivity and satisfaction. 

Due to physiological and psychological reasons daylight is the most 
preferred light source for visual comfort (Kang, Ou, and Mak 2017). 
Providing color renderings that can’t be obtained by artificial light, reducing 
eye fatigues (Yu and Su 2015; Freewan and Al Dalala 2020), having the most 
correlated comfortable color temperature (CCT) with 6200 K (Shamsul, 
Nur Sajidah, and Ashok 2013), preventing hormonal diseases (Brainard et 
al. 2015), improving sleep routine (Suni 2020), enhancing human health 
(Knoop et al. 2020; Pinto et al. 2014), and providing visual comfort can 
be counted among daylight’s physiological effects. Besides reducing 
depression (Aarts et al. 2015), increasing productivity (Jovanović et al. 
2014; Xue, Mak, and Cheung 2014), improving motivation-concentration 
(Altomonte 2008; Ding 2017), well-being (Xue, Mak, and Cheung 2014) 
and socializing (Beute and de Kort 2014) can be counted as psychological 
influences of daylight. Thus, the importance of daylight availability has 
become the focus point of numerous studies (Bardhan and Debnath 2016; 
Doulos et al. 2019; Nasrollahi and Shokri 2016; Freewan and Al Dalala 
2020). One other advantage of daylight is, it is valid during working hours 
(Yu and Su 2015). Since people spend most of their time in interior spaces 
(Bluyssen 2019; Bonnefoy et al. 2004; Höppe 2002) for requirements such 
as, working, education, socializing and circulation, providing efficient 
daylighting at a reasonable level has great importance. 

Daylight usage in educational buildings has been a subject of interest 
since students spend almost 25-30% of their time in there (De Giuli, Da 
Pos, and De Carli 2012; Korsavi, Montazami, and Mumovic 2021) and 
daylighting conditions affect students’ health, well-being, and academic 
performance (Pinto et al. 2014). Numerous studies highlight that in 
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daylighting schools, students’ academic performance and achievements 
are better compared to artificially illuminated schools (Pinto et al. 2014; 
Nicklas and Bailey 1997; Freewan and Al Dalala 2020). For instance, 
having windows in classrooms enhanced students’ conditions physically 
and psychologically (Choi, Beltran, and Kim 2012). Similarly, classrooms 
that have larger windows can increase students’ performance by 15% 
compared to small windows  (Maesano and Annesi-maesano 2013). 
Likewise, during preschool daylight affects cognitive skills and social 
behaviors positively (Yacan 2014), while providing higher scores by up to 
14% (Nicklas and Bailey 1997).

Despite the advantages of daylight, it is not stable and constant 
illuminance levels should be provided in educational facilities to 
accomplish certain visual tasks and intellectual activities. When daylight 
is insufficient artificial lighting is used to fulfil lighting requirements. Due 
to a series of visual activities that are required in educational facilities, 
ensuring sufficient lighting quality only by daylight is a rather complex 
task. In addition to daylight availability, distribution, uniformity and 
amount of light received should be considered to prevent problems such as 
thermal dissatisfaction (Bakmohammadi and Noorzai 2020; Zhang et al. 
2017; İnan 2013) and glare (Galasiu and Veitch 2006; Gherri 2015; Peter R 
Boyce 2014; Lee, Han, and Lee 2017; Pierson, Wienold, and Bodart 2018). 

In educational buildings, to maximize daylight availability while 
providing visual comfort for users, careful daylight design should be 
applied in the early design phase (C. F. Reinhart and Wienold 2011; 
Mavromatidis, Marsault, and Lequay 2014). Daylight availability and 
students’ exposure to daylight is associated with the buildings’ locational 
and façade factors. Locational factors could be named as building site (C. 
Reinhart and Selkowitz 2006), orientation (Nabil and Mardaljevic 2006), 
climate (John Mardaljevic 2006), sky type (Nasrollahi and Shokri 2016; 
Seuntiens, Van Boven, and Sekulovski 2012), building façade height (Ng 
2003), neighbor buildings (Littlefair 2001), and vegetation (Kaminska 
and Ozadowicz 2018). While façade factors can be listed as Window to 
Wall Ratio (WWR), visible transmittance (VT) (Cammarano et al. 2015; 
Galal 2019), window placement (Pilechiha et al. 2020), shadings (Chan 
and Tzempelikos 2013; L. Li, Qu, and Peng 2016), room configuration 
(Nasrollahi and Shokri 2016). All the above listed fenestration design and 
its components are significant variables that affect daylight design. For 
instance, having openings in various orientations, or using different glazing 
types and VT values can affect daylight availability significantly (Debnath 
and Bardhan 2016). In addition to locational and façade factors, as daylight 
enters the room, interior surfaces/materials have also a profound effect for 
distribution of daylight in interiors (Cassol et al. 2011; Nair, Ramamurthy, 
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and Ganesan 2014; C. F. Reinhart and Canada 2002).

Examining daylight availability in relation to façade design is not a 
straightforward process. For instance, a classroom may be poorly lit, but 
the incoming light for students sitting in the vicinity of the windows can 
be excessive, unbearable, and irritating (Gherri 2015). In order to prohibit 
glare problems in such areas, in Nocera et al.’s study double-glazed 
windows together with a highly-reflective and diffuse false ceiling were 
installed (Nocera et al. 2018). As an alternative solution to that a coating 
layer was also applied to all glazing systems. Yet due to change in daylight 
availability it resulted with increased artificial lighting usage. Thus, rather 
than a coating layer, study suggested using light shelves, upper windows 
on the corridor, and translucent material to prevent glare and distribute 
daylight to the back parts of deep and large classrooms (Freewan and Al 
Dalala 2020). It is clearly seen that dissatisfaction based on daylight can be 
prevented through interventions. Thus, strategies to analyze (in the early 
stages of design) or control daylight availability (through control systems 
and sensors) should be implemented (Ackley, Donn, and Thomas 2018).

One other issue is to quantify and compare different daylight 
availability. There are some static and dynamic metrics to assess many 
facets of daylight such as glare, uniformity and daylight availability 
(Nocera et al. 2018). Static metrics such as Daylight Factor (DF) and 
Illuminance (lux) only concern skylight under simplified assumptions, 
while dynamic metrics such as Annual Sunlight Exposure (ASE), Daylight 
Autonomy (DA) and Useful Daylight Illuminance (UDI) also consider 
daily and seasonal variations of daylight. Table 1 shows the scopes of the 
most commonly used daylight metrics.

Table 1. Daylight metrics and their scopes

Metric Considers Ignores Conditions Range

Daylight 
Factor (DF)

Only skylight 
(J. Mardaljevic, 
Heschong, and 
Lee 2009), 
reflected daylight 
(Stoffer and 
Brejnrod 2014)

Exposed sunlight, 
daylight generated 
under clear sky 
conditions, building 
orientation (P. R. 
Boyce and Smet 
2014) building 
location (Stoffer 
and Brejnrod 
2014))

CIE overcast 
sky (P. R. 
Boyce and 
Smet 2014) 

2% ≤
(Stoffer and 
Brejnrod 2014)
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Annual 
Sunlight 
Exposure 
(ASE)

Exposed sunlight 
(IESNA 2012)

Thermal comfort, 
thermal sensation, 
climatic variations, 
energy usage 
(Performance and 
Conference 2020)

Dynamic sky 
conditions (J A 
Jakubiec et al. 
2016)

Annual Solar 
exposure
< %10 (IESNA 
2012)

Daylight 
Autonomy 
(DA)

Sun angle, 
exposed sunlight, 
geographic 
location (Stoffer 
and Brejnrod 
2014)

Useful daylight 
range, discomfort 
glare, energy 
consequences (P. 
R. Boyce and Smet 
2014)

Dynamic sky 
conditions 
(Stoffer and 
Brejnrod 2014)

300 lux ≤ ,
50% ≤ of
the annual 
occupied hours 
(IESNA 2012)

Useful 
Daylight 
Illuminance 
(UDI)

Useful 
daylight range, 
yearly energy 
consumption (P. 
R. Boyce and 
Smet 2014)

Discomfort glare 
(P. R. Boyce and 
Smet 2014)

Dynamic sky 
conditions 
(Stoffer and 
Brejnrod 2014)

100 lux<  and 
<2000 lux (Nocera 
et al., 2018),
at least 50% of the 
time (Al-Sallal, 
AbouElhamd, and 
Dalmouk 2018)

lluminance 
(lux)

Light quantity 
point in time 
(Chinazzo, 
Wienold, and 
Andersen 
2020; Shafavi, 
Tahsildoost, and 
Zomorodian 
2020)

Variations 
(Costanzo, Evola, 
and Marletta 2017)

Simple and 
immediate way 
to measure 
light falling 
on a plane 
(Costanzo, 
Evola, and 
Marletta 2017)

300-500 lux ≤ 
for teaching spaces 
(Syaheeza et al. 
2018) 

Among the mentioned daylight metrics, Useful Daylight Illuminance 
(UDI) provides absolute annual illuminance values predicted under realistic 
skies and specific climate-based conditions to the locale for buildings. 
Besides, it has a simple method to evaluate daylight availability and solar 
exposure levels with a single schema (Nabil and Mardaljevic 2006). Because 
of the reliability of the results it provides and the frequency of use in various 
studies (Lee, Han, and Lee 2017; Nocera et al. 2018; Shafavi, Tahsildoost, 
and Zomorodian 2020; Loche et al. 2021), UDI is the main metric evaluated 
in this study. The lower and upper thresholds defined for UDI are 100 lx 
and 2000 lx, respectively. Daylight illumination in this range is considered 
‘’useful’’. Lower than 100 lx is defined as ‘’insufficient’’, while more than 
2000 lx is accepted as ‘’too much’’ and defined as the upper threshold value, 
as it exceeds the useful range and can cause visual discomfort (Nocera et al. 
2018). Besides, it is expected that UDI values must meet at least 50% of the 
time (Al-Sallal, AbouElhamd, and Dalmouk 2018).

One other metric that has been used within this study is Annual 
Sunlight Exposure (ASE) to evaluate visual comfort considering direct 
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sunlight level and potential for glare (J A Jakubiec et al. 2016). The LEED 
guidelines defined the upper threshold for ASE as 10% of floor area (C. 
Reinhart 2015). Even though ASE ignores thermal comfort, thermal 
sensation, climatic variations, energy consumption (Performance and 
Conference 2020), it is used to evaluate exposure to sun level of the current 
scenario and applied alternatives in this study.

The other metric evaluated in this study is Illuminance (lux). 
Illuminance is the measure of the received light quantity on a surface 
(Chinazzo, Wienold, and Andersen 2020), and it is a point-in-time metric 
that needs to be considered with the applied timeframe (Shafavi, Tahsildoost, 
and Zomorodian 2020). Therefore, it does not give any information about 
annual daylight performance, and requires taking an average of calculated 
more than one point for reliability. Defined minimum illuminance level 
for teaching spaces is 300-500 lux (Syaheeza et al. 2018). In order to 
evaluate whether received daylight is enough for the current scenario and 
alternatives, Illuminance values are reached through simulations in this 
study. 

Daylight availability changes due to certain variables like orientation, 
façade properties and interior light distribution (Acosta, Campano, and 
Molina 2016; Vanhoutteghem et al. 2015; Lee, Han, and Lee 2017). One of 
the major variables to determine daylight penetration are related to façade 
components. Reflectivity and transmittance values of glazing and window 
properties (such as dimensions, proportion and position) have a significant 
impact on daylight availability. There are several studies that examined 
the impact of façade components to daylight availability (Freewan and Al 
Dalala 2020; Nocera et al. 2018; Lee, Han, and Lee 2017). When different 
window positions, such as centered and upper position are compared, it is 
seen that windows located on the upper position provide a 9-32% increase 
in daylight autonomy compared to centered position. Besides when it is 
located in a higher position, daylight availability increases at the back of 
the room(Acosta, Campano, and Molina 2016). When different window 
widths such as 1 m, 3 m and 5 m are compared, the UDI value is large 
(average 70%) when 5 m width is used but when 3 m or 1 m is used, the 
values are almost 10% and 50% smaller than 5 m width’s UDI respectively 
(Loche et al. 2021). In another study when different glazing VT values 
such as 72 and 36 are compared, it is seen that the DA value obtained with 
VT 36 is at least 75% less than obtained with Vt 72 (Dubois and Flodberg 
2013). 

Daylight availability and distribution of daylight in interiors depend 
on various locational and architectural factors. There is generally less to 
do in terms of location since it is fixed, yet during early design careful 
architectural interventions can influence daylight availability. The market 
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is quite wide and a great number of options are valid for façade components 
and interiors. In this regard, while making these preferences, architects/
designers have to be aware of the consequences.  Within this study, only 
three of architectural factors; WWR, VT and interior reflectance were 
selected to analyze their contribution to daylight availability through 
daylight metrics.  

2. Methodology

The main aim of the study is to show the contribution of façade 
elements and interiors’ effect on daylight availability in classrooms. 
Therefore, the research question is: How does daylight availability change 
when different VT, WWR and interior reflection values are applied? To 
answer this question, simulations were made in Diva for Rhino and results 
were compared using Illuminance (lux), Useful Daylight Illuminance 
(UDI) and Annual Sunlight Exposure (ASE). 

2.1. Location of the classroom

To simulate the selected parameters, a rectangular shape with a one-
sided façade classroom was chosen. The classroom is located in Yaşar 
University Izmir / Turkey (38°27’14.0”N 27°12’09.2”E) on the first floor 
of a South-west oriented building block, and it has a capacity of 32 students. 
It has only a South-west window opening with 1.6 m x 3.2 m dimensions, 
and the room depth is 10 m. There is no interior or exterior shading within 
the classroom. The total area of the classroom is 51 m2 and the height of the 
classroom is 3.2 m. The characteristics of the case study classroom were 
given in Table 2. The walls are painted in a cream color tone, the ceiling is 
suspended ceiling, and the floor is blue colored PVC flooring. The exterior 
(Figure 1) and interior views (Figure 2) as well as plan layout (Figure 3) 
can be seen below. 

Table 2. Definition of classroom

Orientation of building South-west
Classroom C124
Floor of classroom First floor
Classroom capacity 32 students
Classroom dimension 5.1 m x 10 m x 3.2 m
Ceiling material White suspended ceiling panel
Wall material Cream paint
Floor material Blue pvc
Glazing type Double-glazed
Window size 1.6 m x 3.2 m
Window quantity 1
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Figure 1. Exterior view of C124

  
Figure 2. C124 Classroom

The room has a rectangular shape and students’ seats are grouped at one 
half of the room. Therefore, during simulations the room is assumed to be 
divided into two planes; general working plane and student working plane. 
Starting from the window, the red line (Figure 3) is called the student plane 
while the whole area (shown in blue line) is called the general workplane 
in the later stages of the study. 



Nurefşan Sönmez, Arzu CILASUN KUNDURACI42 .

Figure 3. The Plan of C124

2.2. Input values of the simulations

In this study, DIVA-for-Rhino was used to evaluate daylight availability 
and calculate UDI, ASE and illuminance. DIVA-for-Rhino plug-in is a 
trusted daylight assessment tool for Rhinoceros modeling software which 
finds a place frequently in studies (Mora et al. 2018; Mohsenin and Hu 
2015; Wagdy and Fathy 2015). It uses Radiance and DAYSIM during 
daylight analysis on the constructed one-zone space (J. Alstan Jakubiec 
and Reinhart 2011), and examines daylight quality with various geometric 
and physical features of spaces (Tabadkani, Banihashemi, and Hosseini 
2018).

Table 3. Defined parameters for simulations

Daylight metric
Useful Daylight Illuminance (UDI),
Annual Daylight Exposure (ASE),
Illuminance (Lx)

Location and Weather Data İzmir (Latitude 38°, Longitude 27°)
Occupancy Schedule Weekdays
Date 21 March
Time 12 pm
Target Illuminance 300 lx

Nodes located 80 cm higher from the floor, and 
50 cm away from edges



43Research & Reviews in Architecture, Planning and Design .

Simulations were performed by considering Clear Sky with Sun (CIE 
Clear Sky) conditions, and the day 21 March Spring Equinox at 12 pm. 
The weather data Izmir 172180 (IWEC) obtained from the EnergyPlus 
website, included in the Europe region part was used for analysis. There 
is no electric lighting system and dynamic shading system specified for 
the simulations. The work plane was defined at 80 cm above the floor. The 
current WWR of the classroom is 31%, the window size is 1.6 m x 3.2 
m, the VT of glazing is 65, reflectance level of ceiling, wall and floor are 
70, 50 and 20 respectively. Classroom was modeled for six alternatives 
using different WWR, VT and reflectance values. For each alternative, 
only one variable was changed while the others were kept stable. Defined 
parameters that are used during simulation can be seen on Table 3. Besides, 
both the current and alternatives’ values are given in Table 4. 

Table 4. Applied alternatives

Alternatives WWR 
(%)

Window Size
(m) 

Window 
Quantity

VT (Visible 
Transmittance)

Reflectance Level of Materials

Current 31% 1.6 x 3.2 1 65 Ceiling: 70, Wall:50, Floor:20
1 40% 1.9 x 3.5 1 65 Ceiling: 70, Wall:50, Floor:20
2 50% 2.2 x 3.7 1 65 Ceiling: 70, Wall:50, Floor:20
3 31% 1.6 x 3.2 1 80 Ceiling: 70, Wall:50, Floor:20
4 31% 1.6 x 3.2 1 88 Ceiling: 70, Wall:50, Floor:20
5 31% 1.6 x 3.2 1 65 Ceiling: 80, Wall:50, Floor:30
6 31% 1.6 x 3.2 1 65 Ceiling: 90, Wall:70, Floor:50

Consequently, this study proposes three strategies over six new 
scenarios for an improved daylight usage, and the first one is increased 
WWR. For sufficient daylight availability, 30% WWR is recommended 
for an educational space that is 7.2m deep (Parkin 2013). Though the case 
study classroom has a WWR of 31%, the room has 10 depth which reduces 
daylight availability for deeper parts of the room. To see the contribution 
of WWR increase, the first and second alternatives used WWR as 40% and 
50% respectively, as shown in Figure 4.

Figure 4. WWR of the Current Scenario, Alternative 1 and Alternative 2
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A study conducted for an educational space demonstrates that increasing 
the VT values can have an impact on reducing energy consumption since it 
helps to receive daylight into the space (Gündoğdu and Cilasun Kunduraci 
2019). For this purpose, in the third and fourth alternatives, VT value has 
been increased from 65 to 80 and 88 respectively to see the contribution.

As the third strategy, increasing interior reflectance colors was used. 
It is stated that 70/50/20 (ceiling/wall/floor) internal reflection must be 
minimum in an educational space (Parkin 2013). Therefore, in 5. and 6. 
alternatives, reflectance level of interior materials has been increased as 
shown on the Table 4.

3. Results

Figure 5. Simulation of the Current Scenario

Figure 5 shows a sample of the current scenario’s modeling and 
simulation. After modeling the current scenario and six alternatives by 
using Diva-for-Rhino, the below results were achieved. Table 5 shows 
the UDI results of the two workplanes and Table 6 shows the Illuminance 
results. Besides, Table 7 shows the ASE results. ASE simulation results 
turned out as 0% for all scenarios which show no discomfort related to 
direct sunlight.

Table 5. UDI Results of the applied alternatives

Alternatives UDI Value of the whole 
area

UDI value of the student 
workplane

Current 38.37% 55.83%
1 41.26% 58.45%
2 42.16% 58.56%
3 43.10% 60.53%
4 44.78% 62.41%
5 39.52% 56.28%
6 42.99% 59.16%
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Table 6. Illuminance Results of the applied alternatives

Alternatives Illuminance of the whole areaIlluminance of the student workplane
Current 324.83 457.59
1 417.33 593.58
2 498.19 708.15
3 410.67 581.00
4 460.74 656.57
5 339.45 481.62
6 372.92 526.86

Table 7. ASE Results of the applied alternatives

Alternatives Illuminance of the whole area Illuminance of the student workplane
Current 0 % 0 %
1 0 % 0 %
2 0 % 0 %
3 0 % 0 %
4 0 % 0 %
5 0 % 0 %
6 0 % 0 %

In alternatives 1 and 2, increasing the WWR from 31% to 40% and 
50% resulted in an increase of approximately 3-4% for the UDI levels, 
and increased average illuminance levels by 90-170 lux for the general 
workplane. As for the student plane, while the increase of UDI is the 
same as the UDI of the general workplane, the increase of lux for student 
workplane becomes 135-250 lux on average.

According to the results of alternative 3 and 4, increasing the VT to 
more than 65 provides an increase approximately 5-6% for the UDI levels, 
and provides an average increase of 85-135 lux for the whole area. As for 
the student workplane, while the increase of UDI is 5-6%, the increase of 
illuminance becomes 120-200 lux on average.

According to the results of alternative 5 and 6, increasing interior 
reflections provides an increase approximately 1-5%, and provides 
an average increase of 15-50 lux for the whole area. As for the student 
workplane, while the increase of UDI is the same as the UDI of the general 
workplane, the increase of illuminance becomes 24-70 lux on average. 

Figure 6 shows the simulation results of all applied alternatives on the 
workplane. When comparing the results of the whole area and the student 
plane, variations generally have a low impact on the general workplane, 
while the effect on the student workplane seems clearer. The fact that the 
class depth is 10 m and the student workplane is closer to the window 
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can be associated with this.  After UDI and Illuminance simulations were 
performed, ASE simulations were also performed to evaluate the percentage 
of direct sunlight exposure. As a result of all variations, ASE values did not 
change and the results were 0%. This indicates that the level of sunlight 
exposure does not exceed the specified direct sunlight illuminance level for 
the general workplane. It is concluded that the applied variations to enhance 
daylight availability in this study do not pose a danger of daylight exposure.

Figure 6. Overall Results
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4. Discussion and Conclusions

Daylight has a fairly large impact on humans as shown in the literature 
part of the study. One of the areas where daylight is of great importance 
for occupants is educational buildings, since daylight can affect human 
behaviors positively by increasing attention, performance, well-being, etc. 
As it has a positive effect on human behavior as well as a positive effect 
on reducing energy consumption, daylight availability has been considered 
worthy of research within the scope of educational buildings. Careful 
considerations must be done in the early design phase to provide visual 
comfort and energy savings.

This study aimed to highlight the influence of three selected variables 
(VT, WWR and interior reflections) to daylight availability. A rectangular 
shaped classroom which has only one window on the short edge was 
selected as a case study. The main aim was to increase daylight availability 
in the deep parts of the room by changing the three variables. Diva for 
Rhino was used for simulations and results evaluated in terms of UDI, 
Illuminance and ASE. Simulation results show that increasing visible 
transmittance (VT) of glazing led to greater differences in terms of UDI 
and illuminance (compared to WWR and interior reflection variations). 
Increasing glazing VT values to 80 has increased UDI value of student 
workplane by almost 5%, while increasing glazing VT values to 88 has 
increased UDI value by almost 7%. 

Interior reflectance affects daylight distribution since surface 
reflection and absorption coefficients are associated with it. Within this 
study increasing interior reflections to 80/50/30 has increased UDI value 
by almost 0,5%, while 90/70/50 has increased UDI values by almost 3%. 
A significant change in UDI values (from 55.83% to 59.16%) is observed 
in the simulations performed, especially when the interior reflectance is in 
the state of 90/70/50. Nevertheless, when a similar situation was tried with 
the values 80/50/30, the increase in UDI was limited to 56.28%.

Increasing WWR from 31% to 40% and 50% has increased UDI value 
by almost 3%. Alternative 1 (WWR 40%) and 2 (WWR 50%) had the 
least impact compared to the other alternatives. The reason might be the 
rectangular shape of the case study. Since room depth is 10 m, and has only 
one window which is located on the narrow edge of the room, increasing 
window area did not result in significant UDI increase. Even though the 
amount of light penetrating to the room increases, it is not sufficient to 
increase UDI in deep parts of the room.

According to the simulation results, it is correct to assume that through 
interventions of architectural factors meaningful daylight availability 
increase is possible. However, some interventions are quite invasive or 
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non-realistic. For instance, changing WWR is a decision that needs to be 
made by a holistic approach of both implementation and façade design. 
Increasing or decreasing WWR for one room will affect the whole façade 
therefore instead of individual, integrative solutions should be used. 
Similarly increasing visible transmittance (VT) may also lead to thermal 
and visual discomforts such as overheating and glare. Users may prefer to 
use block daylight (through shading devices) to avoid problems which may 
result in artificial lighting usage even during daylight hours. As mentioned, 
none of the simulated alternatives had excessive sunlight exposure (all 
scenarios had 0% ASE) yet while searching for the best solution for daylight 
availability, overheating and glare should not be ignored. Changing interior 
surface reflectance values can be effective but may not be preferred due to 
aesthetical or individual preferences. Thus, to maximize efficient daylight 
usage without confronting problems, careful considerations must be done 
in the early stages of design. 

This study contains some limitations. As a limitation, only one 
classroom is evaluated, and the results belong to that particular room’s 
location, orientation, spatial characteristics, façade design or interior 
surface materials. The second limitation is that artificial lighting, shading 
systems or heat gains were not included in the simulations, and energy 
consumptions were not evaluated. Besides other architectural or façade 
elements’ (such as light shelf, exterior shading, ceiling type) influences 
were not investigated. Daylight availability is closely associated with 
buildings’ components and properties therefore each above mentioned 
factor has to be evaluated for an extensive preparation.

Despite the limitations mentioned above, as a result of the simulations 
performed it is seen that all three interventions yielded an increase in 
daylight availability. Architects and interior designers should consider 
these to ensure visual comfort, user satisfaction and energy savings. 
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1.Introduction

While the city was simple in the early days of its formation, it has 
become complex with its development, and today it is a variable concept 
with different features (Akyol, 2006; Gürer and Uğurlar, 2017). It is not only 
a physical, but also a production area that has socio-cultural, economic and 
political characteristics (Ali and Nawawi, 2006; Gürer and Uğurlar, 2017). 
Today, increasing urbanization with the increase in industrialization 
causes urban users to move away from nature and disappears one by one 
with the inclusion of areas that meet people’s natural needs in the urban 
environment (Polat and Önder, 2004).

It was thought that conditions such as sound pollution, air pollution 
and deterioration of natural balance related to the increase in technological 
developments with the increase in population in the urban environment 
would not affect the people who were kept separate from nature at first; 
however, environmental problems occurring in different ways have caused 
bad results on people in terms of mental and physical. In addition, urban 
users have begun to feel the need to approach nature more than before 
(Mamuti, 2010; Ayhan, 2019).

Urban users have started to prefer natural areas that appeal to users 
from all age groups, include different kinds of activities, and make them 
feel good spiritually in order to get away from all the bad effects that occur. 
Urban parks are one of the areas that provide active and passive recreation 
opportunities to the people living in the city, increase the quality of life 
in the city and respond to the need for green spaces (Aytaç and Dinemiş, 
2015; Karadeniz, 2019).

Urban parks are areas that meet the active and passive activity needs 
of users, such as education, entertain, socialize and relax. Urban parks that 
can fulfill these functions make a great contribution to the development 
of a society (Ocak and Perçin, 2014). Urban parks are also public spaces 
that have increased in order to provide the city-nature relationship with 
the increase of urbanization, and have important and different functions 
for regaining the connection between nature and users (Kızılaslan, 2007). 

According to Gold (1980), urban parks are social spaces where urban 
users can easily reach, get away from the intense use of the city and meet 
their active and passive entertainment needs (Ayhan, 2019). Urban parks 
are an important element in terms of increasing the quality of urban areas 
and affecting the living standards of this quality. In order for a city park 
to be successful and of high quality, it is necessary to pay attention to the 
planning, design, implementation and maintenance conditions (Yücel and 
Yıldızcı, 2006).
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Feng-shui architecture is a very broad principle which concerns 
different professional disciplines from the architecture including the 
concept of design such as landscape architecture to the landscape 
architecture. Feng-shui is an approach that also includes space design 
elements, the main principles of which are to achieve harmony with 
nature, not to harm nature and to observe nature. Feng-shui is an approach 
that also includes space design elements, the main principles of which are 
to achieve harmony with nature, not to harm nature and to observe nature. 
Its design principles prevent Feng-shui from being seen only as a mystical 
belief, art or occupation. The basis of ecological planning, sustainable 
design, ecological settlements and ecological design approaches, which 
have a very important place today, is connected to the philosophy of Feng-
shui, which was first found in the Far East centuries ago (Erdoğan and 
Erdinç, 2009).

According to an ancient Chinese philosophy, Feng-shui is the 
arrangement of buildings and their surroundings. The main elements of 
this arrangement design are astronomy, nature observation, geography 
and human movements. In design, buildings aim to achieve harmony by 
providing a balance between the user and nature. At the same time, other 
researchers working on this subject describe it as a design principle that 
aims to provide luck by creating harmony between building, user, space 
and nature (Mak and Thomas, 2005; Erdoğan and Erdinç, 2009).

Freng-shui is the use of Yin and Yang balance, which is the basis of 
Far Eastern philosophies, while creating the environment and buildings 
together with natural elements. In the feng-shui principle, vertical areas 
(hills, mountains, etc.) symbolize Yang energy, and horizontal areas (water 
surfaces, etc.) symbolize Yin energy (Too 1997; Özçalık, 2019). Feng-shui, 
which is a Chinese philosophy and started to be used by the west as time 
goes on, is the “art of settlement”. The design created by integrating all 
the elements to be used with nature and positioning them in their exact 
place is explained as the art of living (Mak and Thomas, 2005; Erdoğan 
and Erdinç, 2009).

For different types of design-related professional disciplines, how they 
revealed the design principles of feng-shui for interior or exterior design 
is arranged according to different sources. Based on the studies that have 
been done, feng-shui’s own design principles according to landscape 
design are as follows:

• Feng-shui gardens should be natural and create natural feelings, 
and this should be done using natural elements, 

• As one of the most important philosophies, yin-yang (the 
philosophy of contrast), should be balanced and in tune,
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• Natural sunlight should be utilized as much as possible,

In feng-shui garden design, the main landscape elements are 
composed of 4 elements: hillock, structural material, water element and 
plant material,

It is essential to add vitality to the space with the element of water,

The realization of designs according to the color, shape, texture 
and scent qualities of herbal elements turns the space into a much more 
peaceful, comfortable and positive space,

The materials used in the design and the forms given to them should 
be a whole and a continuation of nature (Özçalık, 2019).

The main purpose of feng-shui garden design is not to design natural 
areas for recreation, listening and entertainment, but to get closer to nature 
with the materials to be used in nature and the shapes given to them, and 
to reflect the spirit of nature with the garden form to be created (Erdoğan 
and Erdinç, 2009).

Feng-shui, from the earliest times until today, has played a major 
role in increasing the quality of the landscape, in making decisions about 
landscape restoration, in optimizing the human-nature relationship, in 
having a spatial identity of the area, in maintaining and maturing this 
identity. Feng-Shui garden design is an understanding that emerged in order 
to create a basic model for the general structure, architectural structure 
and garden structure of the city. It played a great role in the development 
and shaping of the landscape (Wang, 2012; Öztürk and Polat, 2018).

1.1. Ba-Gua Map

Ba-Gua (also called Pa-Kua) map, also known as the Eight Trigram, 
is a variation of Yin and Yang. Bagua is a map of Feng Shui. Its origin 
is based on the I Ching (yijing) book of changes. In the I Ching, the 
main eight trigrams, each of which contains yin and yang properties, the 
five elements of nature; directions, color, etc. are brought together in an 
octagonal scheme, taking into account the qualities (Figure 1). There is a 
yin yang symbol in the middle of the Ba-Gua map. This means that the 
forces opposing each other at the very center are in a certain balance. This 
octagonal diagram is a symbol of nature. It is used in space arrangement 
in Feng Shui design (Şahin, 2007).

The map is designed in octagonal form and consists of 9 categories. This 
map is used as a place layout guide in Feng-shui and reveals the relationship 
of the natural environment with daily life. These are respectively; career, 
knowledge, family, health, fame, relationships, children, guide and wealth 
(Figure 1). These categories divide the space as imaginary and define 
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the parts. Each of them has a certain place, indoors and outdoors. While 
determining areas in line with these categories, 5 elements (wood, fire, 
earth, metal, water) should be used in balance (Lawler and Ziegler, 2004; 
Erdoğan and Erdinç, 2009).

Figure 1. Ba-Gua map (modified from: Webster, 2000; Erdoğan and Erdinç, 
2009; Zhang, 2008; Öztürk and Polat, 2018)

1.2. Five Elements

The five elements in the map analyze and harmonize the Chi of the 
person or place (Rossbach, 2006; Öztürk and Polat, 2018). Chi emerges 
as Yin or Yang energy. The five powers are also known as the five phases 
or the five elements. These elements are fire, earth, metal, water and 
wood. Although they are referred to as elements, none of them represent a 
substance. They are five different elements that are always in motion and 
transfer energy with each other (Levitt, 2003; Öztürk and Polat, 2018).

Wood is a symbol of flexibility. In line with feng-shui principles, 
wood varieties such as bamboo, reed, cotton and linen are recommended. 
Fire is a symbol of vitality and strength. In line with feng-shui principles, 
natural and artificial light sources can be used for the fire element. Water 
is a symbol of innovation. The water element can be provided not only 
with the water element, but also with various glass and mirrors. Metal 
is recommended to be used in the material of reinforcement elements 
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according to Feng-shui principles. Earth can take place in the field in forms 
such as clay, ceramic, stone, marble, granite (Erdoğan and Erdinç, 2009).

These five elements have emerged as a result of the study of natural 
events. It is the symbolization of the characters of the concrete world. 
According to this teaching, all the matter found around us has been 
revealed by the combination of these five elements, according to belief. 
Three qualities should be considered when describing the elements. These 
are “creative cycle”, “controlling cycle” and “destructive cycle” (Şahin, 
2007).

In this study, the Public Garden in the city of Çanakkale was examined 
in terms of feng-shui principles under the titles of site selection, entrance 
and circulation, plant elements, color and landscape reinforcement 
elements. It is aimed to bring design proposals for the arrangement of the 
Public Garden, which is one of the most important open green spaces for 
the city of Çanakkale, within the scope of Feng-shui landscape design.

2. Material and Method

2.1. Material

The material of the research is the Public Garden, which is connected 
to the Cevat Pasa District of the city of Çanakkale. The altitude of the 
research area is 12 meters. The Public Garden is located at latitude 
40.150749 and longitude 26.406519. GPS coordinates ar; 40° 9´ 2.6964” 
and 26° 24´ 23.4684” (Haritamap, 2021).

Figure 2. Study area (modifying from Google Earth 2021)
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There are uses such as buffet, cafe, restaurant, children’s playground, 
various equipment and sports equipment in the Public Garden. The Public 
Garden is one of the first areas preferred by the citizens to get away from 
the city life and meet their recreational needs, as it provides various 
activities. Thanks to the variety and density of plants it contains, it makes 
a great ecological contribution to the city. The area has been chosen as the 
study area because it contributes to the identity of the city and preserves 
its naturalness from the past to the present.

2.2. Method

Landscape research method based on survey, data collection, analysis 
and synthesis will be used in the study (Türkan and Önder, 2011). The 
work will be carried out in 4 stages.

In the first stage of the research, a detailed literature search will 
be conducted to collect data on the subject of the study. In the second 
stage, on-site investigations will be made and the use of the structural and 
plant landscape design elements of the public garden in the area will be 
photographed. In the third stage, the compatibility of the Public Garden 
landscape design with the Feng-shui design principles will be examined 
based on the resource research and field investigations. In the final stage, 
design proposals will be made for the identified potential areas where 
Feng-shui can be applied.

3. Findings

3.1. History

The Public Garden is an area of historical importance for Çanakkale. 
The beginning of the Public Garden dates back to the Calvert family of 
Maltese origin, who lived in Çanakkale in ancient times. It is known that 
the Public Garden, which is the garden of the mansion where the Calvert 
family lived, was approximately 5 times the size of the present day and 
reached from the coastal region to the Sarıçay River in the old period 
(Çanakkale Belediyesi, 2020b; Sağlık, Baytan, Bayrak, Temiz and Kelkit, 
2020). 

The oldest known data of Çanakkale Public Garden consists of 
information and visuals given by Elizabeth Bacon, who lives in Calvert 
Mansion in Çanakkale. Calvert and family members lived in the mansion 
near the Dardanelles in the 1840s. The Public Garden is the part of the 
garden belonging to this family’s mansion that has been preserved until 
today. The garden, also known as the garden of the Calvert family, is 
spread over a very large area, arranged according to the English Garden 
design principles (Anonim, 2009).
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Covering an area of 34188 m2, the Public Garden has the characteristic 
of being the largest urban park in Çanakkale. Therefore, most of the park 
and recreation needs of the city of Çanakkale are met here (Demirel, 
Çamoğlu, Sağlık, Genç and Kelkit, 2018). The area has preserved trees 
and a wide variety of plant species from the earliest times of the garden. 
The existing ornamental pool in the area was designed based on its old 
shape. Considering the plant species added to the area, along with the 
plants preserved until today, it has been observed that there are 85 species 
of woody ornamental plants (Anonim, 2009).

3.2. Analysis of the Study Area

3.2.1. Location Selection

Located in the city center of Çanakkale, the surroundings of the 
Public Garden are covered with structural examples that have survived 
from previous periods. Due to these structures, the area is in the middle of 
visual pollution (Sağlık and Kelkit, 2014). For this reason, the study area 
is located in an area surrounded by buildings, with vehicle roads passing 
all around it. This situation is not suitable for Feng-shui garden location 
selection. The Public Garden is a sheltered area isolated from city life 
by using tall and leafy trees as border elements (Figure 3). The fact that 
the form of the area is close to the square form provides convenience in 
adapting the Ba-Gua map for the area. In addition, the fact that the area 
is the only area in the sense of a city park and that it is separated from the 
other areas in this aspect disrupts the harmony and balance in terms of 
Feng-shui.

Figure 3. Bird’s eye view of the area (modifying from Google Earth 2021)
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3.2.2. Entry and Circulation

There are 4 entrances to the area. One of them is the Zübeyde Hanım 
Gate, which is the main entrance (Figure 4). The fact that the main 
entrance is large and welcoming suggests that it is an area where users 
are well received. Since three of the entrances to the area are large and 
spacious, meeting the openness criterion by not having too many plant 
elements, it is in accordance with the Feng-shui design principle. The 
intermediate entrance, which is another entrance used to access the area, 
is not suitable for Feng-shui design. Narrow entrances leave a boring and 
negative effect on people (Figure 6). Also, paths at field entrances are not 
suitable for Feng-shui garden design. While informal forms were preferred 
on the roads at the feng-shui entrances, more formal forms were used in 
the Public Garden.

 
                   Figure 4. Zübeyde Hanım Gate                            Figure 5. Side entry

 
Figure 6. Intermediate entry         Figure 7. Entry next to the Governor’s Office  

3.2.3. Herbal Design

In general, the well-maintained and well-kept plants in the park add 
positive energy to the area. With the plants used, the light and dark balance 
of the area is also well provided. The fact that the material of the trash 
cans and seating elements used in the area is wood, also supports the 
naturalness and contributes to the plant design. Since the plant species 
used in the Public Garden are mostly green, and plants that will provide 
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seasonal effects are generally not preferred, the desired effect of the field 
in Feng-shui gardens does not meet the effect of creating a different effect 
every season. Colorful plants should be used in garden entrances designed 
with feng-shui philosophy; but when we look at the area in general, mostly 
green plants were preferred at the entrances. In addition, while the hard 
floors in the area emit Yin energy, the plants give Yang energy. The ratio 
of hard floors to plants used in the Public Garden ensures that Yin-Yang is 
in balance within the area.

 

 
Figure 8. Herbal design

3.2.4. Color 

The colors corresponding to the south direction on the Ba-Gua 
Map are green, red and yellow. According to feng-shui principles, green 
represents harmony, peace and calm, red represents vitality, attraction and 
adrenaline, and yellow represents warmth, movement and health. When 
the south angle of the Public Garden is examined, it is observed that the 
only color that dominates the area is green. For this reason, peace and 
tranquility are at the forefront throughout the area. The absence of red and 
yellow elements has taken the space away from the elements of vitality, 
attraction and movement. For this reason, the south direction of the Public 
Garden is insufficient when examined according to Feng-shui principles 
(Figure 9).
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Figure 9. South direction

The colors corresponding to the north direction on the Ba-Gua Map are 
green, black and white. According to feng-shui principles, green represents 
harmony, peace and calm, black represents power and authority, and white 
represents balance and confidence. When the northern direction of the 
area is examined in terms of color, it is seen that green color dominates 
the area and black and white colors are not included. Therefore, harmony 
and peace prevail throughout the Public Garden. The absence of black 
and white elements also left the feelings of authority and trust in the field 
lacking. For this reason, the northern direction of the area is insufficient 
according to the Feng-shui garden understanding, as it does not provide 
the balance in the Ba-Gua map (Figure 10).

Figure 10. North direction

The colors corresponding to the east direction on the Ba-Gua 
Map are green, red and blue. According to feng-shui principles, green 
represents harmony, peace and calm, red represents vitality, attraction and 
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adrenaline, and blue represents confidence, peace and relaxation. When 
the eastern aspect of the Public Garden is examined, it has been observed 
that the dominant colors of the area are green and blue. While the green 
color provides dominance in the area with its vegetal design, the sky is 
integrated into the area as a result of the low use of tall, wide-crowned 
trees. The great effect of the color blue in the field has also been revealed. 
In this direction, peace, calmness and the feeling of trust created by the 
area on the users are at the forefront throughout the area. The absence of 
red elements has taken the space away from the elements of vitality and 
attraction. For this reason, when the eastern direction of the Public Garden 
was examined according to Feng-shui principles, it is still insufficient even 
though it met 2 colors (Figure 11).

Figure 11. East direction

The colors corresponding to the west direction on the Ba-Gua Map 
are white and golden yellow. According to feng shui principles, white 
represents balance and confidence, and golden yellow represents warmth 
and movement. When the western direction of the area is examined in 
terms of color, it is seen that the yellow color is given a little place, and 
the white color is not used at all. For this reason, the feelings of warmth, 
movement, balance and trust are lacking in the Public Garden. Therefore, 
the western direction of the area is not suitable for the Feng-shui garden 
concept (Figure 12).
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Figure 12. West direction

The colors corresponding to the south-west orientation on the Ba-
Gua Map are pink, red, and white. According to feng-shui principles, 
pink represents joy and harmony, red represents vitality, attraction and 
adrenaline, and white represents balance and confidence. When the 
southwest angle of the Public Garden is examined, it is observed that there 
is no pink and white color in the area. The red color information sheet 
used in the area is quite insufficient for the red color to dominate. In this 
direction, the feelings such as harmony, vitality and trust, which will be 
brought to the area with red, pink and white colors, have been missing. For 
this reason, the south-west direction of the Public Garden is insufficient 
when examined according to Feng-shui principles (Figure 13).

Figure 13. Southwest direction

The colors corresponding to the southeast direction on the Ba-Gua Map 
are green, red and blue. According to feng-shui principles, green represents 
harmony, peace and calm, red represents vitality, attraction and adrenaline, 
and blue represents confidence, peace and relaxation. When the southeast 
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direction of the area is examined in terms of color, it is seen that mostly 
green trees are included in the area, red color is not used, and blue color is 
added to the area thanks to the gaps created by the tree branches. Therefore, 
a sense of harmony and peace prevails in the area in general. The absence 
of red elements left the sense of vitality and attraction in the area lacking. 
The feeling of trust and peace provided by the color blue shows its effect in 
the field, albeit a little. For this reason, the southeast direction of the Public 
Garden is insufficient according to the Feng-shui garden concept (Figure 14).

Figure 14. Southeast direction

The colors corresponding to the northwest direction on the Ba-
Gua Chart are black and white. According to feng-shui principles, 
black represents power and authority, and white represents balance and 
confidence. When the northwest angle of the Public Garden is examined, 
it is observed that there is no black and white color in the area. In this 
direction, the feelings such as power, authority and trust, which will be 
brought to the area with black and white, have been missing. For this 
reason, the south-west direction of the Public Garden is insufficient when 
examined according to Feng-shui principles (Figure 15).

Figure 15. Northwest direction
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The colors corresponding to the southeast direction on the Ba-
Gua Chart are green, black and blue. According to feng-shui principles, 
green represents harmony, peace and calm, black represents power and 
authority, and blue represents trust, peace and rest. When the northeast 
direction of the area is examined in terms of color, the blue color effect 
of the sky dominates the area due to the less frequent use of green trees 
and trees. Black color is not included in the field. Therefore, harmony, 
peace, confidence and relaxing feelings dominate the area in general. The 
absence of black elements left the feelings of power and authority in the 
area lacking. Therefore, when the northeast direction of the Public Garden 
was matched with the Ba-Gua map, the balance could not be achieved due 
to the lack of black color. Therefore, the area is insufficient according to 
the Feng-shui garden concept (Figure 16).

Figure 16. Northeast direction

3.2.5. Use of Landscape Reinforcement Elements

Landscape reinforcement elements were examined in accordance with 
the 5 elements (fire, earth, metal, water and wood) determined according 
to the Feng-shui principle.

The element of wood has been used as the main material in the 
informative signage used in the area. Wood represents health and vitality. 
Since the area is light green, the use of nature-friendly wood material has 
brought the area closer to nature. Therefore, according to the feng-shui 
garden concept, the use of the boards is appropriate (Figure 17).
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Figure 17. Informative signage

Wood and metal elements have been used as the main materials in 
the trash cans in the area. Wood represents health and vitality, while 
metal represents clarity and sharpness. The use of wooden materials in 
terms of harmony with the naturalness and green area has provided health 
and vitality in the area. The use of metal material, on the other hand, 
has provided the sharpness by indicating the location of the trash cans. 
Therefore, according to the feng-shui garden concept, the use of trash cans 
is appropriate (Figure 18).

Figure 18. Trash can
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Wood and metal elements have been used as the main material in 
the seating elements used in the area. While wood represents health and 
vitality, metal represents clarity and sharpness. The use of wood brings 
the space closer to nature, while metal strengthens the seating element and 
makes it noticeable by creating selective perception with its clear image. 
Therefore, the use of seating elements is appropriate according to the feng-
shui garden concept (Figure 19).

Figure 19. Seating element

Wood and earth element have been used as the main materials in the 
sitting areas. Wood represents health and vitality, while earth represents 
determination. In terms of harmony with nature, the use of wooden 
materials in the living area ensures that the area remains healthy and lively. 
The earth element has been used as a concrete material in the living area. 
The concrete material has provided the stability as it forms the skeleton of 
the seating elements. Therefore, the sitting area is suitable according to the 
feng-shui garden concept (Figure 20).



75Research & Reviews in Architecture, Planning and Design .

Figure 20. Sitting area

The earth element has been used as the main material in the fountain 
elements in the area. Earth represents stability. In the reinforcement 
element, it is seen that the earth element was designed in the form of stone. 
The main material of this reinforcement element, where people meet 
their water needs, is stone, making the element more robust and stable, 
increasing the sense of trust on users. Therefore, the use of fountains is 
appropriate according to the feng-shui garden concept (Figure 21).

Figure 21. Fountain

Metal element has been used as the main material in the lighting 
elements in the area. In addition, lighting elements meet the light fire 
element they provide. Metal represents clarity and sharpness, while fire 
represents strength and vitality. The light emitted by the lighting elements 
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used provides the power feature in terms of giving direction to the users 
at night, while the direction of lighting the dark places meets the vitality 
feature. At the same time, the use of metal material adds sharpness to the 
lighting element, as it helps the lighting elements to be noticed. For this 
reason, it is appropriate to use lighting elements according to the feng-shui 
garden concept (Figure 22).

 
Figure 22. Lighting elements

The earth element has been used as the main material in the plastic 
object in the area. Earth represents stability. In the plastic object, it is seen 
that the earth element is designed as clay. The use of the plastic element 
in the area where the dominant color is green enriches and differentiates 
the area, while providing dominance and stability to the area due to the 
material type and weight. Therefore, it is appropriate to use plastic objects 
according to the feng-shui garden concept (Figure 23).
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Figure 23. Plastic object

The earth element has been used as the main material in the floor 
coverings in the area. Earth represents stability. It is seen that the earth 
element is designed in the form of block-stone and slate stone in the floor 
coverings. In the area where the intense activity is sitting and walking, 
the use of earth element in the flooring makes the floor more solid and 
reliable. Therefore, floor coverings are appropriate according to the feng-
shui garden concept (Figure 24).

 
Figure 24. Floor tiles

Water and earth elements have been used as the main material in the 
ornamental pool in the area. While water represents innovation, fluidity 
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and freshness, earth represents stability. The earth element that makes up 
the pool is the block-stone flooring and the marble material used in the 
pool. In the ornamental pool, fluidity and freshness are provided thanks 
to the mobility that the water element adds to the space. At the same time, 
it meets the stability criterion since the earth element is the material that 
makes up the skeleton of the pool. For this reason, the use of an ornamental 
pond is appropriate according to the feng-shui garden concept (Figure 25).

Figure 25. Ornamental pool

4. Conclusion and Recommendations

In line with the examinations made at the end of the study, the 
conclusion reached and the design suggestions given within the scope of 
Feng-shui principles are listed below:

• Due to the fact that the study area is surrounded by active roadways 
and densely located buildings, the area does not comply with the Feng-
shui garden site selection principle. Trying to isolate the area with limiting 
elements was not enough to move it away from city life. The square form 
of the field is convenient as it is a shape that can be integrated into the Ba-
Gua map. The area should be preferred as an isolated area far from city 
life, intertwined with nature and cut off from external ties.

• The 4 entrances of the area provide direct access to the area. Due 
to this feature, the entrances correctly meet the principle of openness 
in line with the principles of Feng-shui. The entrances, which should be 
informal according to feng-shui principles, are used very sharply and 
formally in the area. Also, except for three entrances, the other entrance is 
quite narrow. Instead, informal entrances and circulations that can create 
more relaxing effects in the human subconscious, softly finished, wide and 
slow flow of energy should be created.
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• It has been observed that the care of the plants in the area is 
sufficient. No drying or rotting plants were found in the area. These 
maintenance and repair activities should be carried out regularly in the 
area. It meets the garden concept of Feng-shui in that the area has a 
sufficient number of various plant species, these plants add naturalness 
to the area, and provides balance of the living and the inanimate, and the 
softness to the sharp corners.

• Due to the fact that the plant species used in the Public Garden are 
mostly green, and plants that will provide seasonal effects are generally 
not preferred, the area does not meet the effect of creating a different effect 
in every season, which should be in Feng-shui gardens. When the images 
taken from 8 different directions are examined, it is seen that they do 
not meet most of the desired colors in the Ba-Gua map. For this reason, 
the suggestions given in order to establish the dominance of the colors 
indicated on the map and to establish the balance are as follows:

• Green: The green texture that dominates the area was found to be 
sufficient according to the Feng-shui garden design.

• Red: The use of plants such as Malus domestica (Apple), 
Punica granatum (Pomegranate) and Tulipa gerneirana (Tulip) should 
be intensified in order to activate the red color in the area and create an 
appropriate Feng-shui design.

• Blue: The use of Lavandula officinalis (Lavender) and Nymphaea 
cerulea (Water Lily) should be increased in order to activate the blue color 
in the space and create an appropriate Feng-shui design. The water element 
to be used in forms such as ornamental pools, artificial lakes and streams 
will also add blueness to the area. In addition, a balanced positioning of the 
use of tall trees will make the area close to the sky and increase the blue 
intensity considerably.

• Yellow: Plants such as Prunus persica (Peach), Prunus armeniaca 
(Apricot) and Chrysanthemum Morifolium (Chrysanthemum) should 
be used to activate the yellow color in the space and create a suitable 
Feng-shui design. In addition, the preference of yellow color in wooden 
reinforcement elements will increase the intensity of this color in the area.

• Pink: Paeonia turcica (Peony) and Chrysanthemum Morifolium 
(Chrysanthemum) plants must be used to activate the pink color in the area 
and create a suitable Feng-shui design.

• White: In order to create a suitable Feng-shui design by 
activating the white color in the area, the use of white color plants such 
as Odontoglossum granda (Orchid), Narcissus pseudonarcissu (Daffodil), 
Pelargonium hybrida (Sardinia) and Magnolia grandiflora (Magnolia) 
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should be preferred. In addition, the white details to be used in the flooring 
will increase the white color intensity in the area.

• Golden Yellow: The use of Citrus sinensis (Orange) plant should 
be preferred in order to create a suitable Feng-shui design by activating the 
golden yellow color in the area. In addition, golden yellow color should be 
preferred for the metal parts of the reinforcement elements to be used on 
the area, and the use of this color should be increased.

• Black: Black color can be preferred for the metal details of the 
reinforcement elements in order to create a suitable Feng-shui design by 
activating the black color in the area. In order to create a strong color 
effect, its balanced use is important at this point.

• When the material usage of the landscape reinforcement elements 
in the Public Garden is examined in line with the 5 elements used in Feng-
shui, it has been determined that they are suitable and meet the conditions 
according to the Feng-shui garden design.

As a result, when the Public Garden was examined in terms of Feng-shui 
garden design principles, it was found that it did not meet these principles 
and remained incomplete. In order to eliminate these deficiencies, it is 
necessary to choose the right place, to arrange the entrances and circulation 
in an informal way according to Feng-shui principles, and to provide the 
color balance of the area.
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1. Introduction

This research examines how the business elites of downtown Atlanta 
attempted to transform Atlanta from a regional-national hub into an 
international touristic and corporate headquarters center. The author lays 
out the picture before the Olympics by taking an in-depth look at the urban 
regime, by introducing the regime actors in Atlanta, and by explaining 
how the regime was shaped and has evolved over decades. The author also 
examines the short- and long-term impacts of the 1996 Summer Olympics 
from the business elites’ perspectives and highlights the dynamics between 
politicians, business elites, and other stakeholders. 

The research follows a logical flow of activities from the preliminary 
activities and the development of theoretical framework through the data 
collection and analysis. The research aim is to: 1) evaluate the regime that 
was already in place in Atlanta; 2) investigate the engaging political process 
in shaping, planning, and manipulating planning decisions; and 3) explore 
the business elites’ strategy for using the Olympics to keep their power 
in stay and to facilitate the primacy of downtown Atlanta. This research 
establishes a connection between the Olympic bidding idea, mega-event 
strategy of Atlanta, and the changing power of downtown Atlanta business 
elites. 

The author first reviews and synthesizes the past literature to build 
a theoretical framework suggesting that the downtown Atlanta business 
elites used the Olympics as a convenient vehicle to implement their own 
vision for downtown revitalization. Then, the author presents the story of 
elites in Atlanta trying to shape policies in order to further their objectives 
in the phase of external factors (suburbanization/decentralization); how 
the regime is shaped and evolved, who the elite actors are, and how they 
affected the policy making process. Next, the author discusses how the 
Olympic Games provided an opportunity for downtown business elites 
to overcome the lost of interest in downtown Atlanta and to increase 
their power in manipulating policy decisions. Lastly, the changing policy 
dynamics and shift in power structure are examined. The paper concludes 
that the Olympic bid created a golden opportunity for the downtown 
business elites to revitalize and attract attention again to the downtown 
area. The Olympic organizers used the key strengths of Atlanta such as the 
convention facilities, rapid-rail system, the airport to get the Olympics, but 
they failed to address political, economic, and social problems because of 
the short-term vision and lack of planning during the Olympic preparation 
process.
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2. Theoretical Background

In this section, the author reviews and synthesizes the past literature 
to build a theoretical framework suggesting that the downtown Atlanta 
business elites used the Olympics as a convenient vehicle to implement 
their own vision for downtown revitalization. This framework engages a 
wide literature on theories of urban politics – especially regime theory–. 
The theories of urban politics literature refer to those works that primarily 
focus on how business interests are integrated into governing coalitions, 
especially Floyd Hunter’s (1953) and Clarence Stone’s (1989) studies of 
Atlanta and other related works. Furthermore, the urban planning narratives 
involve those discourses that have shaped the future of Atlanta; namely the 
vision of elected officials, how those visions are stated in comprehensive 
plans, and the implementation of these visions. The examination of these 
intimately related literatures set the stage for the analysis of the business 
elites’ interest on downtown revitalization.

Four major theories—pluralism, regime, elite, and electoral theory—
provide alternative frameworks for explaining policy outcomes of 
the urban political process. The Merriam-Webster Dictionary defines 
pluralism as “a situation in which people of different social classes, 
religions, races, etc., are together in a society but continue to have their 
different traditions and interests.” Pluralism proposes that city politics are 
defined by fragmentation and the influence of a variety of different actors 
in different spheres (Judge et al., 1995). Instead of a central business elite 
or coalition controlling all decisions, NGOs and community groups have 
access to government actors. 

Pluralism argues that the power should be dispersed, whereas 
elite theory argues that the power should be concentrated. Elite theory 
presents the idea that one single, powerful actor or a small group can 
have a dominant influence on the policy process. They rely on reputation, 
charisma, and access to top levels of government and business. Electoral 
theory points to the desire for re-election as providing the explanation for 
policy outcomes. This is similar to classic machine politics where political 
parties back candidates and when elected they deliver patronage. Regime 
theorists argue that policy outcomes are the product of a dual dependency 
and control between business elites—the central focus of growth machine 
theory—and city officials. Regime theory borrows from both growth 
machine theory and pluralist theory in developing its analytical tools 
(Judge et al., 1995). “Regime theory changes the focus of the pluralist-
elitist debate from ‘social control’ or ‘power over’ to ‘social production’ or 
‘power to’. It directs our attention away from the question of ‘who rules’ to 
the question of how public purposes are accomplished and, in particular, 
to how long-term effective governing coalitions to achieve such purposes 
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are constructed and sustained” (Judge et al., 1995, p.6). 

Floyd Hunter (1953), Stephen Elkin (1987), and Clarence Stone (1989) 
are the pioneer scholars who studied the theories of urban politics. Floyd 
Hunter (1953) applied elite theory in his reputational analysis of Atlanta. 
In Atlanta, “institutions and the formal associations play … a vital role in 
the execution of determined policy … but the formulation of policy often 
takes place outside these formalized groupings. Within the policy-forming 
groups the economic interests are dominant” (Hunter, 1953, p.82). Hunter 
(1953) focused on “growth coalition” and described Atlanta as a city with 
the business power structure where businessmen and manufacturers have 
the power to influence all important public policy decisions. Hunter (1953) 
distinguishes the difference between policy-making and policy-execution 
in “Regional City” and argues that some individuals and organizations 
have the power to affect policy decisions: “policy decisions tend to center 
in the actions of a relatively few men in the community. These men are 
highly conscious of their position as community leaders, and they use 
all the propaganda media and the various devices … to keep established 
policies settled.” (p.208). In his follow up study, Hunter (1980) “views 
Atlanta in transition” and questions “How does it differ from that of 1950?”

According to Elkin (1987), the key point in understanding the growth 
politics in a city is that “public officials choose—and feel obligated—to 
consult land interest.” The officials feel obligated to consult the “privileged” 
businessmen’s interests because “officials believe that their cooperation is 
necessary and that their own electoral prospects are tied to the benefits 
engendered by development efforts; and businessmen believe that they 
rightfully have a special place in the city’s politics.” (p.46) Elkin (1987) 
argues that his explanation “are structural in the sense that the choices 
open to political leaders are understood to be constrained by the economic 
arrangements in which the city is situated.” He continues: “But, not only 
do I argue that political leaders have choices in how to respond to this 
economic context; I contend that they also have other considerations in 
mind, most notably how to pursue their political ambitions and how to get 
and continue to be elected. … The result of these various factors, I argue, 
is that there is a strong tendency for political leaders and businessmen, 
particularly those concerned with land-use matters, to find themselves in 
tacit or open alliance. The results of this, in turn, are the foreshortened 
public agenda alluded to above, the corresponding problems of systematic 
bias and ineffective problem solving, and a citizenry ill-suited to the 
running of the sort of republic that we wish to be.” (p. 8)

Clarence Stone applies the regime analysis into his work. Stone 
(1989) focuses on “urban regime,” “the informal arrangements by which 
public bodies and private interests function together to make and carry out 
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governing decisions” (p.179). Stone (1989, 1993) characterizes “regime” 
as a complex and fragmented system with no consensus and no formal 
hierarchy. Stone (1988) is concerned with “social production” – how to 
achieve a governing capacity: “What is at issue is not so much domination 
and subordination as a capacity to act and accomplish goals. The power 
struggle concerns, not control and resistance, but gaining and fusing a 
capacity to act – power to, not power over” (Stone, 1989, 229). 

Stone (1987) identifies three factors that shape the specifics of local 
urban growth: 1) the composition of the community’s coalition for growth; 
2) the relationships among the members; and 3) the resources available 
to the coalition. He also identifies four types of regimes: 1) maintenance 
regimes attempts to preserve what is already in place rather than making 
major changes (suburban regimes), 2) development regimes (the regime in 
Atlanta) seeks for more resources to “promote growth or counter decline” 
(p. 18), 3) middle-class progressive regimes prioritize environmental 
protection and neighborhood preservation over growth, and 4) lower-class 
opportunity expansion regimes require more resources to achieve mass 
mobilization that would involve “enriched education and job training, 
improved transportation access, and enlarged opportunities for business 
and home ownership” (p.20).   

According to Stone (1988), two groups dominate the regime: the 
elected officials and the downtown business elites – “the banks, the 
utilities, the major department stores, the daily newspapers, and Coca 
Cola, in particular, have a long history of acting in concert, and they 
draw other businesses that may be new to the Atlanta scene into the same 
pattern of unified public action” (p.169). Other groups include community 
interests (neighborhood associations) and technical/professional officials. 
In Atlanta, “the policy-makers are few in number, and generally the 
underlying population has acquiesced to their decisions regarding actions 
affecting the whole community.” (Hunter, 1980, p.14)

On the other hand, growth machine theory, as an attempt to develop 
a political economy of place, emphasizes the critical role of the business 
community as well as the importance of individuals and interests groups. 
The focus is more on “who has the greatest influence”, not on “who rules?”  
The theory emphasizes the role of a land-based elite, who sought local 
or regional growth through the intensification of land use by attracting 
investments that otherwise would have moved to other localities. The main 
premise of the Growth Machine Theory is that land development issues 
are not simply one issue of concern to an elite coalition but the essential, 
formative agenda. Because most major cities are now surrounded by 
other smaller, incorporated cities, the room for outward expansion is very 
limited.
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Regime theory is the theoretical foundation on which the author 
builds this study. The competition among local governments in the United 
States to attract businesses leads to the promotion of growth of cities, and 
this growth orientation creates motivated and determined coalitions that 
are engaged in politics more than ever (Altshuler and Luberoff, 2003). 
As a result, the projects that are implemented are mostly the ones with 
a political support and business coalition. In the case of Atlanta, we see 
a similar situation where the winning projects were the ones that the 
business coalitions promoted. Most of the decisions are made through 
public-private partnerships. Thus, for a city, “an Olympic bid does not 
involve all the individuals who may be part of the informal governing 
structure of a city, but it does illustrate in a concrete fashion how business 
resources and governmental authority come together to undertake a policy 
initiative” (Burbank et al., 2001, p. 158). 

The regime that already existed in Atlanta created a situation 
where the politicians and businesses acted and functioned together on 
governing decisions that promoted economic growth. In the case of the 
Olympic planning, Atlanta Games are seen as the examples of negative 
social impacts of Games on host cities (Lenskyj, 2000). Atlanta Olympics 
includes the features of Los Angeles Games with a minimum of new public 
investment and a maximization of private profit (Rutheiser, 1996), mainly 
because the Games were privately funded. “No new taxes” pledge was 
in the heart of the Olympic Organization to get and keep public support 
for the Games and it limited government involvement on major decisions 
(French and Disher, 1997).

3. The Story of Elites in Atlanta

In 1920s, a Chamber of Commerce strategy determined the economic 
character of Atlanta as it is today (Thomas, 1988).  In 1926, leading 
members of the Chambers of Commerce formed the Forward Atlanta 
Commission (Duffy, 1995) and launched a revolutionary four-year, 
$825,000 national advertising campaign called “Forward Atlanta” to 
sell Atlanta’s advantages to the rest of the country (Thomas, 1988). The 
publicity resulted in bringing hundreds of new businesses to the city and 
strengthening the “distribution center” identity of Atlanta (Thomas, 1988). 
Atlanta’s urban booster campaigns stretching from the Forward Atlanta 
campaign also aimed at lobbying for an international airport in the 1940s, 
infusing new life into the city with a large-scale rapid-transit system, and 
to the more global coverage associated with hosting the Olympics in 1996 
(Konrad, 2009). 

Another example for the influence of business community on urban 
policy decisions in 1920s is that the Georgia Railway and Power Company 
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used its power to eliminate the jitney services in Atlanta by convincing 
the city’s alderman to pass an ordinance (Hartshorn, 2009). All early 
transportation planning documents in Atlanta (the Beeler Report-1924, 
Atlanta Traffic Survey-1929, and the Lochner Report-1946) had in common 
been that they focused on the downtown area – “all roads lead downtown” 
- served as the dominant principle in 50s and 60s and continued in the 
1970s (Hartshorn, 2009). 

Atlanta’s growth has been a result of its geographic location and 
accessibility in the Southeast and its developed capacity from that vantage 
point to provide services crucial to growth of the region (Vetter, 1977). 
Atlanta has been a rail center historically. The city became an air hub after 
the airport and a transportation hub after the three major interstates that 
intersects in Atlanta were completed (Rose et al., 2009). Much of Atlanta’s 
growth is directly tied to the Hartsfield Airport. The city’s phenomenally 
convenient air service is the single factor businesses most of the credit with 
leading them to choose Atlanta (Thomas, 1988).  In 1962, the airport had 
been renamed Hartsfield International although its only international flight 
was to Mexico. By the 1980s, Hartsfield was the second largest airport in 
the world in terms of air traffic movements. The airport became even more 
accessible when MARTA Airport station opened in 1988. 

Atlanta’s location at a crossing point provided advantages for 
transportation operations and commercial activities. By the middle of 
the twentieth century, Atlanta was truly the crossroads of the Southeast.  
Atlanta’s population increased by 47 per cent between 1950 and 1960 - 
the Atlanta region’s population reached one million by 1960– and the 
city became the commercial, industrial, and administrative capital of the 
Southeast (Banfield, 1965). Mayor Allen describes Atlanta in 1960s as 
follows: “You could use “tremendous” or “fantastic” or “incredible,” and 
you would be correct, but you would still be understating the situation. 
In that short span of ten years Atlanta grew as much as it had in all of 
its previous history, moving from being a somewhat sluggish regional 
distribution center to a position as one of the dozen or so truly “national 
cities” in the United States” (Allen, 1971, p. 145). 

From the early days of the civil rights movement through its Olympic 
bid, the promoters of the city have created an image of a city where 
different ethnic and racial groups work hard and live together in peace 
and harmony. Dameron and Murphy (1997) show that, in reality, things 
are not that simple or straightforward. Despite the best efforts of the city 
power brokers to smooth over racial and ethnic divides, Atlanta has a 
history of conflict and segregation. It is primarily the city’s downtown 
business leaders who influence elected officials and control local politics. 
This political environment in Atlanta leads to the policy decisions that 
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often neglect public interests and undermine regional and social needs 
because of a narrowly defined private interests (Keating, 2001). Limited 
vision, class and racial segregation, along with the lack of attention to the 
fundamental issues created serious problems that are transferred to the 
future decision makers of the city.   

Mayor Allen describes Atlanta as “the city of the sixties in America” 
and he lists the reasons why Atlanta grew more than any other cities: “for 
one thing Atlanta faced the racial issue realistically while many others 
(including, by all means, its former rival, Birmingham) tried to act like 
it wasn’t there or else became adamant in its attitude to it. As the sixties 
came along, Atlanta, too, was not so provincial as most other cities outside 
the East; we had a goodly number of branch offices in town already… 
And we had always had a geographical edge on the rest of the Southern 
cities; between mountains and coasts, transportation center, good climate, 
national resources, abundant recreation facilities. We also had that hard 
core of business and civic leaders who had the benevolent attitude that 
whatever was good for Atlanta was good for them” (Allen, 1971, p. 148). 

“Ordinary citizens of Atlanta have generally, if somewhat vaguely, 
assumed that a group, “they,” somewhere downtown would, as a matter 
of course, see to getting those things done downtown that needed to be 
done. It was rather widely suspected that among the “they” would be 
representatives of at least the Coca-Cola Company, the Trust Company 
of Georgia, the Georgia Power Company, the First National Bank, the 
Chamber of Commerce, Rich’s department store, the mayor—a list 
sometimes expanded more recently to include the fast-growing Citizens 
and Southern Bank, and a half-dozen other names.” (Hunter, 1980, p.14) 

3.1. The Civic-Business Elites

Up to the late 1960s, the politics and business of the city were pretty 
much intertwined. The mayor of the City of Atlanta relied on the support 
of the business community for their elections. Members of this downtown 
elite wielded power not by holding political office but by influencing major 
decisions made by elected officials. One exception to this was Ivan Allen 
Jr., a prominent member of the downtown elite who serves two terms as 
mayor in the 60s. 

Another important but behind-the-scenes figure was Robert Woodruff 
of Coca-Cola. Robert W. Woodruff is presumed to be at the top of the 
“power structure” (Banfield, 1965). Woodruff was the head of both the 
Coca Cola Company and the Trust Company of Georgia. “No major 
projects was executed in Atlanta during the 1940s and through the 1970s 
without Woodruff money” (Hunter, 1980, p.54). Mayor Hartsfield had 
only Woodruff’s picture on his office wall (Banfield, 1965). In addition to 
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Woodruff, “Dick Rich had been a leader of every major community projects 
in Atlanta since at least the 1950s.” (Hunter, 1980, p.59)  Many people knew 
him as “Mr. Atlanta”. Newspapers and businessmen associations play 
influential role by being in favor of progress and civic improvement. Two 
principal newspapers – the morning Atlanta Constitution and the evening 
Atlanta Journal – and the combined Sunday Journal and Constitution 
mostly shared the views of the business community and have been a main 
support of Atlanta. 

Mayor Allen explains the success of Atlanta in 1960 as follows: 
“Yet, I submit that no major city in America has ever been guided by 
a group of men who were so totally dedicated—albeit, pragmatically, 
benevolently, and paternalistically—to the welfare and prosperity of their 
city. That was the secret to Atlanta’s success in the sixties. When I look 
back at what happened during the decade I can find few major efforts that 
were accomplished without the totally unselfish support of the business 
community” (Allen, 1971, p. 239). 

3.2. The Mayor

Two figures dominated the politics of Atlanta in the time period from 
40s to 70s: William B. Hartsfield, mayor from 1937 through 1961, and Ivan 
Allen, Jr., mayor from 1962 to 1969. Both of them had good relations with 
the business elites of Atlanta. 

“Since 1953, at least, Atlanta’s mayors had been chosen by a coalition 
composed of virtually all black voters, most of the middle and upper-middle 
class whites who live on the northside of the city, and a minority of whites 
elsewhere … The previously successful coalition of blacks and northside 
whites was shattered in 1969 … Upper-middle class whites and the city’s 
traditional “power structure” lost their former position of influence …” 
(The Atlanta Elections of 1969, a study by Voter Education Project, Inc., 
Atlanta. Cited in Allen, 1971, p. 219). 

Banfield (1965) characterizes the power of the mayor like a three-
legged stool; the press, the ‘white’ business power structure, and the Black 
community. These three “legs” came together and formed the stool starting 
with Hartsfield mayoral term: “he instituted businesslike fiscal practices, 
found a way to finance operating costs from current revenues, and inspired 
such confidence in the business community that the local bankers bailed 
the city out. … Although not a liberal on race matters, he saw very early 
that a ‘good government’ regime needed a heavy Negro vote in order 
to stay in office, and he responded realistically. … To save him and the 
coalition he had put together, leaders of the business community are said to 
have persuaded the newspapers to endorse him for reelection, something 
they had not planned to do” (Banfield, 1965, p. 23-24). 
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3.3. The Biracial Coalition

From 1940s to the early 1970s, wealthy, white downtown business 
leaders dominated city government. Throughout most of this period the 
government depended on the support of a biracial coalition. In 1950s, 
while William Hartsfield was mayor, and the 60s, while Ivan Allen Jr. 
was mayor, the white downtown business elite managed to hold on to city 
hall by maintaining an informal political alliance with the city’s middle 
class African American political leadership (Keating, 2001). Business 
involvement was always in place in Atlanta. Business leaders run for 
political offices, they frequently end up being the mayor (e.g. Ivan Allen 
from 1962 to 1970). For much of the history of Atlanta, the business 
leadership class and the political influential had a common ground. Even 
the election of black mayors (first Maynard Jackson from 1974 to 1983 and 
from 1990 to 1994, then Andrew Young from 1982 to 1990) did not result 
in a big shift.

The white elite supported elements of desegregation and the civil-
rights struggle, and expansion of housing for middle-class blacks. In 
return, black, middle-class political leaders secured the African American 
vote for Hartsfield and Allen, providing the electoral margin the white 
elite needed to stay in power (Keating, 2001). Mayor Allen carried on the 
tradition of visionary leadership. In addition to building the Atlanta-Fulton 
County Stadium and bringing major league sports to the city, he played 
an important role in the city’s transition from a segregated to a free and 
equal society (Thomas, 1988). Mayor Sam Massell, the city’s first Jewish 
mayor, also made significant contribution to the Atlanta we know today. 
Mayor Massell realized a need for a modern public transportation system, 
which would provide a framework for the city’s future growth, and he was 
influential in the passage of the MARTA referendum.  

Another reason for the success of Atlanta’s biracial coalition has 
been the social cohesiveness of both the city’s white business elite and 
the city’s black, middle-class leadership. Institutional resources that allow 
mobilization on particular issues compose an extensive list in Atlanta. 
Over the last few decades, the two major organizations representing the 
interests of the white downtown business elite have been Central Atlanta 
Progress and the Atlanta Chamber of Commerce. There are no similar 
organizations in the African American community, which is one of the 
reasons for white business dominance within the coalition. Both the Atlanta 
Urban League and the Atlanta Business League have very small staffs that 
concern themselves primarily with the immediate issues of affirmative 
action and the particular problems of smaller black-owned firms. Central 
Atlanta Progress, an advocacy group for the central business district, 
maintains a professional staff of planners, researchers, and specialists 
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in several areas. Likewise, Atlanta Chamber of Commerce maintains a 
staff of planners, researchers, and specialists. These institutions support 
the public policy and development objectives of the business elite more 
cohesively and effectively than the city’s planning department or any of 
the much smaller environmental, homeless, community-development, and 
social-justice advocacy groups. 

4. Business Elites in Action

In Hartsfield’s view, only growth could provide the wealth the city 
needed to become great. In the 50s, the Hartsfield administration began 
construction of a highway system radiating from downtown. In the 60s, 
the Allen administration built a baseball stadium and a civic center close 
to the downtown area. It also promoted a metro-region rapid-rail system. 
Mayor Allen made extensive use of federal urban renewal and other public 
monies to build the necessary public infrastructure to attract private 
investment and put Atlanta on the map as a city of national significance, a 
“major league city” (Stone, 1989). These features included a stadium for 
major league sports teams, extensive hotel and convention facilities, and a 
mass transit system focused on downtown. In the case of Atlanta, the mega 
projects that are implemented are mostly the ones with a political support 
and business coalition; the winning projects were the ones that the business 
coalitions promoted. The regime that already existed in Atlanta created 
a situation where the politicians and businesses acted and functioned 
together on governing decisions that promoted economic growth. 

However, the business elites became less interested in downtown 
Atlanta and found the surrounding suburbs more attractive for business. 
The surrounding suburbs, containing more than 80 percent of the regional 
population, enjoy more new economic development, better-funded 
governments, and political opportunities. The numbers in 1980s show 
the fact that 80% of future net employment growth in Atlanta will take 
place outside the city limits. The city’s ability to survive and continue its 
development depends on the ability of city industries to maintain their 
unique role in the greater region. At the same time, the central business 
area of the city is losing retail employment, mainly because the central 
business area retail locations cannot compete with the regional shopping 
centers (Vetter, 1977). 

According to Vetter (1977), Atlanta has optimized its economic base 
by providing a very pleasant business and residential environment at a low 
cost. It can continue to build on this base and maintain its regional function 
under two conditions: 1) if there is continued growth of industry and trade in 
the immediate Georgia and Southest regions and 2) if it continues to create 
competitive, efficient, and pleasing work and residential environment. It 
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will attract a first rate work force and provide a competitively low cost 
of business (Vetter, 1977, p.64). The City’s economy is highly dependent 
upon the larger regional economy. The basis of Atlanta’s economy is its 
activity as a regional service center, providing specialized professional, 
administrative, support and infrastructure services to the immediate and 
Southeast region. The availability of these services at a central place makes 
possible the generation of growth in a broad geographic area. This growth 
in turn generates a demand for more extensive, specialized and complex 
services in the City (Vetter, 1977, p. 64). 

The downtown needed new roles to replace many jobs lost in 
downtown, showing its adaptability and resilience. Hospitality (tourism 
and conventions) is seen as a key industry for the city, and is associated 
with it long standing position as the center of commerce for the southeast 
mainly as a result of three factors: the ease of access provided by Hartsfield-
Jackson International Airport from anywhere in the US and in the world; 
the expansion of “Mart” buildings, and the World Congress Center (Rose 
et al., 2009). These factors generated significant economic impact in 
convention businesses in Atlanta, such as jobs in hotels, restaurants, and 
other related services. 

Atlanta has also the potential to become a unique and great convention 
center. Hurst (1977) calls the convention business as “an industry without a 
smokestack” since it does not pollute, and it allows Atlanta to take the city 
to a maximum level of usage of its hotel and infrastructural capacity. Hurst 
(1977) concludes that the city of Atlanta needs to develop new activities 
to attract and satisfy its visitors, since the convention industry is one of 
the largest industries operating in Atlanta, and its growth has no limits or 
bounds. The result of improved convention industry would be a vibrant 
economy with a lively downtown area and a greater economic force in 
the residential areas.  The ultimate goal was to attract new business and 
residents, and to entice conventioneers to add a day or two of tourism to 
their stays (Thomas, 1988). Plans range from the modest to the mega and 
Olympics can be seen as one of these mega plans, since the Olympics 
“provides an ideal platform for a local development agenda because it 
allows growth proponents access to the popular symbolism of international 
sports and makes opposition to development projects associated with those 
symbols more difficult” (Thomas, 1988). 

5. The Road Led to the Olympic Games

Cities’ interest in global networking and the increasing competition 
among cities are merged into economic strategies and hosting a mega-event 
like the Summer Olympic Games is seen as a convenient vehicle to achieve 
the economic goals of a city such as image creation, tourism, and business 
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investments. The difficulties that the city government and the business 
leaders face within the broader political and economic environment and 
within the changing forces in international economy requires American 
cities to play an entrepreneurial role. Thus, hosting a mega-event like 
the Olympic Games became a major way to help any city achieve local 
economic goals (Burbank et al., 2001). In contemporary American cities, 
staging the Olympic Games is not simply an international sporting event 
but a tool for implementing the vision of a world-class city by providing 
opportunity for growth (Burbank et al., 2001). 

In this sense, Atlanta’s bid for hosting the Olympic Games can be 
understood as the product of an active growth coalition that already existed 
in Atlanta. For Atlanta, the vision and the central motivation among growth 
elites was to show that Atlanta was a “world-class” city capable of hosting 
the Olympic Games. The city leaders and the business elites used tourism 
and convention to promote the city’s economic development and attract 
tourists and business investments. In order to justify local development 
in Atlanta, public policy strategies promoted tourism, and the Olympic 
Games provided that promotional means to reach a broader population 
(Burbank et al. 2002). For Atlanta, the Olympic bid was not just about 
hosting a major sporting event, but about transforming the city into a 
world-stage player.

The downtown business elites were the force behind Atlanta’s bid 
for the Olympics. Atlanta was able to host the 1996 Olympics through a 
real estate attorney and former baseball player Billy Payne’s vision and 
determination, along with the support of his friends known as the “Crazy 
Atlanta Nine” who later formed the Atlanta Organizing Committee 
(AOC) (Rutheiser, 1996). In Atlanta, the Olympic bid occurred because 
of an urban regime existed to offer a way to overcome the limitations 
of city government and benefit from businesses (Burbank et al., 2001). 
The projects that met the desires of both public and private entities were 
undertaken and completed with a coalition (e.g. the Olympic Stadium and 
the Centennial Olympic Park). In other words, the Olympic bid created 
a golden opportunity for the downtown business elites to revitalize and 
attract attention again to the downtown area.

An Olympic bid was a logical next step for Atlanta to grow and put the 
city in the world map. Although Atlanta put a priority to create a world-
class city image instead of creating permanent physical legacies, the city 
itself and its Universities – particularly Georgia Tech and Georgia State 
University – benefit form some of the physical facilities that are built for 
the Olympics. New dormitories that will be used by Georgia Tech and 
Georgia State University after the Games were constructed by $47 million 
ACOG contribution, a new $24 million natatorium was built on the Georgia 
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Tech campus, and ACOG spend $1.5 million to renovate Georgia Tech’s 
Alexander Memorial Coliseum, the Olympic Boxing venue (Humphreys 
and Plummer, 1995).

Many public and private construction projects took place during the 
Olympic preparation phase but they cannot be credited entirely to the 
Olympics (Humphreys and Plummer, 1995). Among all, most notable 
legacies from the Games include:

• The Centennial Olympic Park: The Park is one of the important 
marks of the Games. The park became a catalyst to revitalize its 
surrounding area with commercial and residential development after the 
Games (Rutheiser, 1996; Keating, 2001). 

• Olympic Stadium: The 83,100-seat Olympic Stadium of Atlanta 
used for the opening and closing ceremonies and for some athletic 
competitions. It is converted to a 45,000-seat stadium, renamed Turner 
Field and became the home of the Atlanta Braves after the Games as 
planned (ACOG, 1997).

• Georgia Tech Aquatic Center: This new sport facility was the site 
of many events and is being used for student recreations after the Games.

• 12 Upgraded pedestrian corridors: This will better link visitors 
with MARTA station and downtown district and five parks and plazas 
(MARTA, 1996; Humphreys and Plummer, 1995).

• Hartsfield International Airport completed a new international 
concourse and a central atrium (MARTA, 1996).  

• The ITS System: Another legacy fact for the city is that the 
advertising of the ITS services has resulted in a continuing high usage 
rate following the Games and this advanced technology will benefit the 
community in the future.   

6. The Picture after the 1996 Atlanta Olympic Games

Atlanta’s Olympic primary effort aimed to meet the IOC requirements 
in a most efficient way from Games organization to architecture with 
limited infrastructure investment. In the words of Dixon (1995), “Atlanta’s 
objective, for better or worse, was just the boost it could get, economically 
and psychologically, from accommodating the games effectively. Even if 
Atlanta had been seeking more far-reaching civic improvements, there is 
no way it could have amassed such billions for them.”(p. 104).

On one hand, the 1996 Atlanta Olympic Games created negative 
social impacts on low-income residents, intensified social problems and 
deepen existing divides among residents; on the other hand, the Games 
created opportunities for the construction of new sporting facilities as well 
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as the improvement of the physical environment of the host city, generated 
civic pride, provided an opportunity to generate world recognition and 
contributed to transforming the image of Atlanta (Malfas et al. 2004).

The goal of the Atlanta Games was to promote business growth, 
create a world city image, and attract international business to the city 
without paying enough attention to residents’ needs (Hiller, 2000) and this 
goal was achieved. The Games was a success story for Atlanta business 
elites at least for the short-term benefits. It was also successful in terms of 
sports and financing. The Games would add 5.14 billion to state’s economy 
between 1991 and 1997 (Humphreys and Plummer, 1995).  Moreover, the 
Atlanta region is growing and the region has attracted millions of people 
especially after the Olympics. The Olympics had an impact on downtown 
residential improvements. Economic revitalization around the Olympic 
Park resulted in new housing units, new hotel rooms, and additional retail 
spaces, all of which had been the goal for downtown business elites. 

Additionally, the Olympic transportation planning experience changed 
the perception on transit and proved the capacity of MARTA system, the 
airport, and the convenient location of Atlanta. Although transportation 
was one of the biggest challenges for an auto-oriented city like Atlanta, 
Atlanta’s existing transportation plan, especially the rail system, was a 
vital part of their proposed transportation plan, which played an important 
role in Atlanta’s winning bid for the Olympics. Based on the argument 
that Atlanta’s transportation system prior to the Games was deficient for 
providing service to millions of people, MARTA formulated a transport 
plan on using existing bus and rail systems with the support of a temporary 
bus system to operate during the Games. Atlanta has not been regenerated 
through Olympics, instead Olympics is one of the beneficial outcomes of 
having a good rapid rail system. In MARTA’s history, it was the first time 
that the transit system has been used with its highest capacity.

Because of the tight deadlines of the Games, cities can do much 
work in a short time. Games are the excuse to guarantee to complete 
the infrastructure on time. Within its unique planning environment, the 
Olympics help to make the process faster with the positive affect of highest 
cooperation and coordination among different agencies and authorities. The 
Olympic Games was also played a catalyst role for some improvements. 
Atlanta had the right policy settings before the Olympics, but did not have 
the pressure to implement some of the improvements that are needed. For 
example, In Atlanta, in cooperation with other states and federal agencies 
and private sector partners, a $16 million ITS system was installed by 
MARTA before the Olympics with a grant from FTA. The Empowerment 
Zone was established in Atlanta in 1994 mainly because of the Olympic 
effort in place to revitalize some of the poor neighborhoods. 
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On the other hand, the Games did not increase the quality of life for 
the residents of Atlanta, especially the poor. Atlanta focused more on 
“Olympics-as-sport” side and the needs of communities are disregarded 
(Andranovich et. al, 2001) The goal of the Atlanta Games was to promote 
business growth, create a world city image, and attract international 
business to the city without paying enough attention to residents’ 
needs (Hiller, 2000). For example, the Centennial Park construction 
dislocated many businesses without assistance for relocating and Olympic 
Stadium construction inflicted further damage on the low-income black 
neighborhoods in the area and their limited role in Olympic Planning 
prevented local governments to take action and protect these people from 
damage (Keating, 2001). Focusing and engaging on international business 
to create a world city image also resulted in losing local identity and 
neglecting local issues (Keating, 2001).   

If there was any planning for the Olympics in Atlanta, it was very 
short-term oriented and temporary and it was gone when the Olympics 
are over. Atlanta’s Olympic experience is an American way of making a 
justifiable government decision (Dixon, 1995). Since the problems caused 
by the Olympics are temporary, it becomes easier to agree on a “potentially 
controversial strategy” for each agency or authority; but once the games 
are over, disagreements can easily rise again (Giuliana et. al, 1987). Many 
of the changes in the way of thinking and operating do not retain after 
the Games. As a reflection of the existing regime in Atlanta, the lack of 
public involvement and public funding also meant that implementing 
comprehensive, log-term oriented, and integrated planning was limited 
in Atlanta Olympic planning process. The Atlanta Olympics showed that 
Olympic Games may have a limited impact on renovating the host city. 
Even though the economic and physical benefits of the event were clear, 
development patterns did not change significantly because of the lack of a 
comprehensive planning effort and funding. 

7. Conclusion

This research examined how the business elites of downtown Atlanta 
attempted to transform Atlanta from a regional-national hub into an 
international touristic and corporate headquarters center. The author laid 
out the picture before the Olympics by taking an in-depth look at the urban 
regime, by introducing the regime actors in Atlanta, and by explaining 
how the regime was shaped and has evolved over decades. 

In Atlanta, the business elites had the power and resources to shape 
and manipulate the planning decisions in downtown to increase their 
business interests. This regime was established in 1950s and was in good 
shape until 1980s. However, starting from 1980s, the local, national and 
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international dynamics limited the power of elites in downtown policy-
making process. In this policy environment, Olympics as a new strategy 
provided a means to facilitate the primacy of downtown Atlanta. This new 
strategy was partially successful mainly because of other external factors.

The Olympic bid created a golden opportunity for the downtown 
business elites to revitalize and attract attention again to the downtown 
area. First, the Olympic bid was a logical result of the existing regime in 
Atlanta, and hosting the Games helped to turn the weaknesses of local 
government into an advantage for downtown businesses. The Olympics 
is seen as a convenient vehicle to promote the growth regime goals. Local 
political dynamics and power structure creates a distinctive policy agenda 
that is long-lived. As a result, the local elites have the power to implement 
changes and set the vision for the city of Atlanta. 

Additionally, the elites seized the opportunity presented by a potential 
Olympic hosting in Atlanta to make promises and implement a vision that 
promotes the downtown area. They used the hosting of the Olympics as 
the means of gaining control over urban planning processes to implement 
their vision. The main objective of an Olympic bid for business leaders was 
to create a commercial legacy by attracting private investment through 
encouraging companies to locate their regional and national headquarters 
and offices in Atlanta. The awarding of the 1996 Olympics to Atlanta 
generated more attention and interest to the downtown area that the city 
and the business elites have sought for decades. 

Moreover, the Olympics were one last shot for downtown business 
elites to keep the downtown area vibrant, attractive, and lively. Olympics 
enabled elites of Atlanta to implement the vision they had been unable 
before. The vision predated the Olympics, but elites were not able to 
implement the vision until the Olympics altered the local context. However, 
the impact of the Olympics was not long-lasting; If there was any planning 
for the Olympics in Atlanta, it was very short-term oriented and temporary 
and it was gone when the Olympics are over.

In conclusion, the 1996 Atlanta Olympic Games created negative 
social impacts on low-income residents, intensified social problems and 
deepen existing divides among residents; on the other hand, the Games 
created permanent physical legacies e.g. the Centennial Olympic Park, 
Olympic Stadium, Georgia Tech Aquatic Center, 12 Upgraded pedestrian 
corridors, a new international concourse and a central atrium at Hartsfield 
International Airport, and the ITS System. The Olympic Games was a 
logical next step for Atlanta to grow and put the city in the world map and 
the city generated civic pride, provided an opportunity to generate world 
recognition and contributed to transforming the image of Atlanta. 
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Introduction

People take many actions on the environment in order to meet their 
own needs. These actions create direct or indirect impact and pressure 
on the environment. As the severity of this impact and pressure on the 
environment increases, the size and scope of landscape change and the 
possibility of the landscape to return to its former state also change. Before 
the 20th century, due to the narrow scope of mining activities, the small 
surface area of   the mining areas and the remoteness of the eyes, the effects 
and pressures of these activities on the environment were underestimated, 
and environmental problems did not attract the attention of people (Borand, 
2012). However, the environmental problems brought about by open coal 
mining have come to the fore as a result of the expansion of open coal 
mining enterprises, the expansion of their scope and scope of work, and 
the fact that these areas, which were far from cities in the past, became 
neighbors to their living spaces.

Serious environmental problems occur during and as a result of all 
stages used in open coal mining. Because, in an open coal mining ecosystem, 
there are intense, complex, effective and mutually negative interactions 
and disruptions between all landscape elements directly or indirectly. 
The impact areas of these interactions and disruptions can be local and 
regional, as well as on a global scale (Atmaca, 2001). However, it is known 
that environmental problems caused by very severe pressures affecting the 
environment will never remain within local or regional boundaries (Aber 
& Jordan, 1985; Atmaca, 2001). It can be summarized as in Table 1, basing 
these negative impacts and pressures on existing landscape elements, 
interaction and deterioration, impact areas and cause-effect relationship.

Table 1. Result of negative effects of open coal mining on landscape elements 
problems (Atmaca, 2001; Borand, 2012; Gillarová & Pecharová, 2009; 

Görcelioğlu, 2002; Mummey, Stahl, & Buyer, 2002; Passariello et al., 2002; 
Younger, 2004)

TOPOGRAPHIC FEATURES
AREA OF 
IMPACT

WHY PROBLEM

Local The technique used during 
raw material extraction 

In the natural topography of the area, 
serious and irreversible changes occur

Local Excavation of the topsoil Mass losses occur
EDAFIC FEATURES
AREA OF 
IMPACT

WHY PROBLEM

Local Raw material extraction Imbalances in terms of texture and structure 
occur in the lower layers of the soil.

Local-Regional Use of explosives Landslides and collapses occur
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Local-Regional Removal of fertile topsoil Fertile and arable land is lost
Local-Regional Removal of fertile topsoil The natural structure of the soil is disturbed. 

Changes occur in the structure of the soil, 
its salinity and pH value

Local Removal of upper 
vegetation

Water, wind and soil erosions occur

Local Stripping and removal of 
nutrient-rich topsoil

The ecosystem of the soil is disturbed. 
Ecological instability occurs in the short or 
long term

CLIMATIC FEATURES
AREA OF 
IMPACT

WHY PROBLEM

Local -Regional-
Global

Combustion of coal left in 
the field

Air pollution occurs

Local -Regional-
Global

Mixing of substances such 
as SO2, CO2, NOX into the 
atmosphere resulting from 
the combustion of coal

There is an increase in greenhouse effect 
formation and acid rain rates

Local-Regional Destruction of vegetation Climate and microclimate (wind, humidity, 
temperature, conversion, etc.) change

HYDROLOGICAL FEATURES
AREA OF 
IMPACT

WHY PROBLEM

Local-Regional Changes in the topographic 
structure of the land

Changes occur in the capacity, quality 
and flow directions of ground and surface 
waters

Local Soil compaction by 
construction machinery

Surface waters cannot penetrate deep into 
the soil. This increases the intensity and 
capacity of surface water and causes floods. 
Groundwater cannot be fed and droughts 
occur

Local -Regional-
Global

Combustion of coal left in 
the field

Water pollution occurs

Local -Regional-
Global

Mixing of washing 
water resulting from coal 
processing into groundwater

Pollution occurs in groundwater

BIOTIC FEATURES
AREA OF 
IMPACT

WHY PROBLEM

Local Digging and stripping of 
vegetation and cutting of 
plant masses

Flora and fauna attached to plants are lost

Local-Regional Use of explosives The fauna living in the area and in its 
immediate vicinity becomes uneasy. Fauna 
habitats disappear

Local Removing the top cover Living things in the soil disappear
SOCIO-ECONOMIC AND CULTURAL FEATURES
AREA OF 
IMPACT

WHY PROBLEM
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Local Topographic structure of the 
land and interventions to the 
natural appearance

Decreases in visual landscape value and 
ruptures in the integrity of nature are 
experienced

Local Landslides and collapses There may be uneasiness in the immediate 
and distant surroundings of the area, 
the inhabitants and the fauna, as well as 
material damage to the buildings

Local-Regional Removal of fertile topsoil The reduction of fertile land and 
agricultural lands directs residents to 
sectors where they can generate other 
economic gains

Local -Regional-
Global

Removal of the cover 
layer and operation of 
construction equipment in 
unstabilized areas

Noise, vibration, dust and visual pollution 
occur. The resulting pollution affects human 
health. Chronic health problems may occur

Local-Regional Evacuation of residential 
areas entering the 
production area

Socio-economic and cultural problems 
arise. These problems create an extensive 
and pervasive burden for local and regional 
government

Local Wastes generated after 
mining

Environmental pollution occurs and human 
health is affected by it

Local-Regional Disruption of landscape 
integrity during production

The recreational potential of the area and 
its surroundings is reduced. Unidentified 
domains appear

Considering the problems caused by the negative effects of open 
coal mining on landscape elements, it is seen that all landscape elements 
are interconnected. Landscape elements, which are exposed to severe 
pressures and the problems they cause, undergo a negative change that 
takes time and is very difficult to return. It is necessary to organize the 
landscape and the changing landscape values   created by these negative 
results with a careful and planned improvement (improvement/repair) 
work, to reprogram the deteriorated system and to make it ecologically, 
aesthetically and functionally “usable” (Görcelioğlu, 2002). Therefore, 
the rehabilitation (repair) works carried out in such areas are beyond a 
standard improvement work, to bring a dynamic balance to the landscape, 
which is formed quite differently from the old landscape, to construct the 
ecosystem in a holistic manner and to define the landscape values.

Post-Mining Improvement-Repair Concept

As a result of mining activities, which are necessary to meet raw 
material and energy needs, the environment is destroyed and ecosystems 
are damaged (Hobbs & Norton, 1996). However, in order to meet today’s 
needs without compromising the ability of future generations to meet their 
own needs, and to transfer natural resources and a clean environment to 
future generations, the new landscape, which was destroyed after surface 
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coal mining, needs to be functional and balanced. When the degraded 
environment is left to nature’s ability to heal and renew itself, it may 
take a long time for the environment to establish a stable and functional 
ecosystem (Borand, 2012). Therefore, landscape improvement (repair) 
works are planned and implemented in order for the degraded environment 
to regain its balance in a short time.

Briefly, landscape improvement (repair); It can be defined as the 
implementation of the plans consisting of stages such as shaping the degraded 
land, solving the drainage problem, gaining the fertile top soil and regaining 
the vegetation system to the area with the appropriate planting technique 
(Kalaycı & Uzun, 2017), as well as the restoration of the deteriorated parts 
of the landscape and the negative effects of natural-cultural activities. It can 
also be defined as the preparation and implementation of plans to mitigate 
the effects (Kalaycı & Uzun, 2017; Köseoğlu & Özkan, 1984). In addition, 
plans to be implemented with biological, technical or biotechnical methods 
in order to realize the objectives such as landscape restoration, restoration of 
the landscape elements and the ecosystem affected by the problems caused 
by human activities or natural events, before the factors and pressures, or to 
transform the new landscape into another land use. It is an applied science that 
implements management plans covering maintenance, control and monitoring 
activities (Kalaycı & Uzun, 2017; Uzun, 2014; Zhenqi, Peijun, & Jing, 2012).

In order for the landscape improvement (repair) works to reach their 
goals, environmental problems should be eliminated, the pressures and 
factors that negatively affect the landscape elements should be removed 
and the degraded areas should be brought back into balance. This is 
achieved through the development of reliable and practical strategies. 
Rehabilitation (repair) works include detailed, comprehensive and effortful 
plans and many concepts. Landscape restoration, landscape rehabilitation 
and landscape reclamation are among the frequently encountered concepts 
(Kuter, 2013).

Landscape restoration; It is a concept mainly used in repair works 
for improvement and strengthening, and aims to restore the degraded 
ecosystems, environmental structure and functions to their pristine state 
before negative impacts and pressures (Kalaycı & Uzun, 2017). In order 
for the restoration works to reach their goals and successful results, the 
plans must be realistic and original in the light of correct information. 
In addition, the fact that the works contain appropriate strategies and 
have attainable targets also affects the success of the restoration works 
(Lindenmayer et al., 2002). Restoration may not restore the deteriorated 
ecosystem, but it can also establish functional and healthy new ecosystems 
that fit the environmental conditions, economy and cultural structure (Ren, 
Peng, & Wu, 2003). Restoration does not allow for flexibility in land use, 
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as it aims to return the land to its pre-disposal state. This causes the study 
to result in high costs.

Landscape rehabilitation is a concept that means making degraded 
areas useful again after negative impacts and pressures. It covers all of the 
landscape restoration works used in areas that are irreversibly damaged 
(Kalaycı & Uzun, 2017; Kuter, 2013). Rehabilitation is the most flexible 
repair concept in new land use.

Landscape reclamation, in short, refers to the conversion to another 
use (Kalaycı & Uzun, 2017).

All these concepts are units of landscape restoration studies and their 
aims are similar. The main purpose of the landscape restoration work 
planned and to be implemented in the area where open coal mining is or will 
be done, should be to bring the area to the region in the most appropriate 
way in terms of economic, ecological, cultural and aesthetic values, rather 
than restoring the landscape formed after mining. In mining, it is expected 
that the planning strategies of a logical and applicable reclamation work 
should not only focus on permanent, stable, aesthetic and ecological 
values, but also be aware of degraded land, prioritize land use and multi-
functional functionality. In planning strategies, the primary goal should be 
to transfer the reclaimed area to future generations with maximum benefit 
(Kuter, 2013). Other goals can be listed under the leadership of the main 
goal (Cao, 2007; Görcelioğlu, 2002; Wood, 1997);

• Taking measures against risks that may endanger the environment 
and human health,

• Elimination of pollutants,

• Isolating and controlling dangerous factors that cannot be destroyed,

• Improvement of affected water resources,

• Remodeling of degraded land on a benefit-benefit basis in accordance 
with the planned land use,

• Recovery of unproductive, dead material that comes to the surface 
during mining, which is not suitable for living and plant growth,

• Maximum utilization of both environmental and socio-economic 
advantages of the post-mining area according to its landscape potential,

• To make mining activities sustainable, thus encouraging the efficient 
production and use of energy and natural resources,

Landscape restoration (rehabilitation) works of the deteriorated areas 
as a result of surface mining activities are carried out according to the 
following stages (Uzun, 2014);
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• Determination of targets

• Analysis and determination of factors that will affect landscape 
restoration

• Determination of ecological, economic and cultural needs

• Post-mining land use planning

• Planning of repair alternatives in line with land use planning

• Determination and development of the most suitable landscape 
restoration method for the area

• Implementation of the developed landscape restoration plan

• Management planning, control and maintenance

In order for the landscape repair (rehabilitation) work to provide 
maximum benefit, the rehabilitation (repair) works should include all these 
stages.

Land use alternatives, one of the most important parts of open coal 
mining landscape restoration works, are determined according to the 
natural, cultural and socio-economic conditions of the area.

Landscape Planning and Design Approaches

With the development of technology, the expansion of cities and the 
increase in basic needs, today’s concerns about environmental problems 
that did not seem to be important in the past, the decrease in the rate of 
green tissue and degraded ecosystems are increasing. Accordingly, there are 
demands and requirements for the recovery of degraded areas resulting from 
mining activities, which have serious effects on all landscape elements, and 
this issue gains importance. Recycling studies on these areas, whose basic 
ecological relations have deteriorated after mining, which have undergone 
significant changes in their original landscape, whose topography has 
changed significantly and whose biological diversity has decreased, cover 
two main issues. The first of these is the issue of rehabilitation (repair) and 
renewal of these areas, which are frequently encountered in the literature. 
The second is the issue of identifying and designing alternative land uses 
of reclaimed mining areas, which are less studied in the literature. The 
issue of identifying alternative land uses and designing them according 
to use is defined as a memoryless landscape with impaired ecological 
stability, no aesthetic value and reduced recreational potential (Sklenička 
& Kašparová, 2008), which will increase the visual quality of these areas, 
bring ecological balance to the new landscape, and the recreational potential 
of the landscape. It includes methods, strategies, and design decisions to 
evaluate. When these two basic issues are effectively applied to the field, it 
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is thought that the value of the landscape by the rehabilitation and design 
studies after the mining activity is higher than the landscape value before 
the mining activity.

K.L., one of the leading researchers in the planning and design of the 
landscape formed after the reclamation and rehabilitation of the degraded 
lands after mining activities. Schellie developed planning and design 
principles for these surface coal mining areas (Burley & Bauer, 2000). 
He gathered these principles under five headings. These principles are as 
follows. Defining mining activities as a temporary use of land, Coordinated 
progress of mining activities and reclamation works, Determination of land 
use alternatives after mining activities, Landscape formed after mining 
activities, Evaluation of the possibility of being more valuable than the 
landscape that existed before mining activities, giving the opportunity to 
use multiple areas in the landscape.

From many perspectives, the landscape formed after mining activities 
is considered to be a plastic environment that contains many different 
features and can be adapted to many possible formations. However, it 
should be known that unless the planning and design approaches of these 
areas are ecologically, culturally and aesthetically linked, the work done 
will bring more harm than good (Berger, 1990; Dorney, 1984). The main 
purpose of landscape planning and design approaches in reclaimed mining 
areas is to achieve sustainable results that meet people’s wishes and needs, 
protect life and the environment, and are shaped according to ecological, 
economic, aesthetic and cultural values   (Borand, 2012; Haigh, 1993; 
Mborah, Bansah, & Boateng, 2015).

Ecological, Aesthetic and Sustainable Landscape Design 
Approaches

All open space planning and design work, including in reclaimed 
areas after open coal mining, fundamentally addresses the development 
of land, the conservation and optimal use of resources, the management 
of sustainability of resources, as well as public safety and well-being 
(Burley & Bauer, 2000). There are many design approaches to evaluate the 
landscape potential of reclaimed areas after mining.

Imitation of nature is a very common method in design approaches 
(Gülpınar Sekban & Bekar, 2019; Güneroğlu & Bekar). The ecological 
landscape design approach includes the construction of natural elements 
and natural processes, and the correct operation of these systems. Natural 
elements are dominant in the ecological design approach. The density of 
herbal elements in the designs draws attention. However, the paucity of 
human activities and influences is advocated. As a result, it is expected that 
the visual landscape value originating from natural elements in the design 
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will be high (Kaplan & Kaplan, 1989). In ecological landscape design 
approaches, it is expected that the landscape quality is directly integrated 
with naturalness and ecosystems. The basis of this design approach is 
based on the assumption that natural areas that are free of human influence 
and undisturbed by humans have a high landscape potential.

Ecological design approaches can characterize the landscape in 
terms of flora and fauna diversity, but since such approaches depend on 
ecological events and natural elements, generalizations cannot be made 
in design approaches (Bekar, Yalcinalp, & Meral, 2020; Güneroğlu, 
Bekar, & Kaya Şahin, 2019). They are difficult to apply to general and all 
landscapes. Special studies are made for each area, and ecosystems and 
natural processes are specially designed.

It is the visual quality and character of the landscape, that is, the 
aesthetic value of the landscape, which creates people’s dreams of living 
in rural areas and their need to find rural and natural areas attractive and 
spend time here (Brabec & Smith, 2002; Gülpınar Sekban, Bekar, & 
ACAR, 2018). The aesthetic value of a landscape is the first element under 
threat as a result of human activities. This threat is evident during and 
after surface coal mining activities. Mining activities negatively affect the 
aesthetic value and visual quality of the landscape. Landscape is perceived 
as a visual resource and the holistic view of the landscape includes visual 
and cultural elements as well as spatial and structural elements (Krause, 
2001). Therefore, aesthetic value is very important in post-mining planning 
and design studies, and it is very important to protect the aesthetic function 
of the landscape as well as to define and evaluate it. Accordingly, it is an 
important criterion in evaluating the success of post-mining land use plan 
and designs.

All environmental problems, including environmental problems 
caused by mining activities, are not created by nature, but by humans. 
However, solutions to environmental problems always include scientific 
approaches, and cultural approaches are minimized. However, in order 
to permanently solve environmental problems, it is necessary to consider 
designs from cultural, aesthetic and artistic aspects. Therefore, sustainable 
landscape design is very important in landscape design approaches after 
open coal mining.

Sustainable landscape design approach covers all ecological and 
aesthetic landscape design approaches. A successful post-mining land use 
plan and design work is expected to have a holistic approach that includes 
ecological and aesthetic contexts. That is, all parts of the projects designed 
for these areas should be coordinated within a sustainable land use strategy. 
Sustainable landscape design is not just ecological design, sustainable 
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development or ecological restoration (Bekar & Güneroğlu, 2016; Meyer, 
2008), it is a cultural product shaped by ecological principles, art, design 
and aesthetic approaches and certain socio-cultural influences (Güneroğlu 
& Onur, 2020). It translates cultural values   and ecological principles into 
landscape forms. In design, it is the creation of the design with ecological 
events and natural processes rather than imitation of natural forms. It has 
to include design approaches that aim to transfer natural resources to future 
generations within the protection-use balance, comply with the laws of the 
country, the physical, cultural and socio-economic structure of the area, 
and respond to the needs.

Ecological, aesthetic and sustainable landscape design approaches 
may have many suggestions on the post-mining use plan and design of the 
degraded area formed after open coal mining activities. However, there 
are errors in the general point of view. Not every natural-looking design is 
aesthetic, nor is it ecological design. Moreover, not every natural-looking 
ecological design approach is sustainable landscape design. The use of these 
three design approaches in the right proportions, with the right strategies 
and with the right compositions, in the determination and evaluation of the 
landscape potential of the reclaimed mining areas, is the responsibility of 
the landscape architect, among many professional disciplines.

Conclusion

It is necessary to have a multidisciplinary study in the planning and 
design of land use after open coal mining activities. It is necessary to examine 
the data and values   of the field from a versatile and broad perspective by 
different professional groups. In the breeding and post-processing studies, 
it was seen that the perspective of the groups consisting only of scientists 
and engineers was quite technical and did not have aesthetic concerns. 
However, after the rehabilitation works of degraded areas created by open 
coal mining, land use planning and design are largely related to landscape 
ecology, aesthetic value, landscape planning and design issues and are 
related to the fields of expertise of landscape architects. In addition, the 
integration of social experience and socio-cultural data, which is the 
basis of a healthy and permanent solution to ecological problems, with 
ecological systems (Temeng & Abew, 2009) is the most important task of 
landscape architects in this field. Landscape architects should evaluate the 
use of mining areas according to needs and legal conditions, and create 
attractive and aesthetic environments with high quality of life.

Landscape architects have the ability and professional skills to integrate 
the methods and tools of science into the field with the rich diversity of 
the designers, with aesthetic concerns and creative perspectives (Arbogast, 
2007). Creating suitable environments for living things and ecological 
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systems with different perspectives is among their primary duties, and 
after defining the problems, they must interpret raw information, produce 
alternatives according to them, and evaluate these alternatives in terms of 
both ecological, aesthetic, economic and socio-cultural aspects.

In the afforestation technique, which is one of the most used methods in 
field improvement studies, landscape architects have very important duties 
in the selection of plant species, the application of planting technique, and 
the improvement of the soil. In addition to these, their duties can be stated 
as follows in the stages before and after the breeding work (Uzun, Karadağ, 
& Gültekin, 2010);

• In the analysis of legal obligations, determining the restrictive 
regulators related to the use of land,

• Planning and implementation of land use preparation before and 
during the production phase of the coal mine,

• Before the coal mine starts to produce actively and during the 
production phase, the field improvement works and the post-use costs are 
removed,

• Determining the effects of environmental problems that will occur 
after mining and taking precautions against these problems,

• Preparation of the final land use plan at the stage of administrative 
detail analysis,

• In the stage of landscape planning of transportation routes, planning, 
designing, drawing and applying the application details of the circulation 
line,

• Incorporating the wetlands into the ecological systems during 
the rehabilitation of the wetlands formed in the mines, evaluating their 
recreational use potential,

• Determining the landscape potentials of the new landscape formed 
after mining and planning and designing their use in line with the needs,

• Establishing management plans in order to ensure the sustainability 
of the planned land use studies and designs and to adapt to the conditions 
created by the varying processes.

The landscape architect profession should evaluate the events with a 
sensitive, protective, detailed and aesthetic point of view, no matter what 
stage of the works.
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People who settled down in the early ages sought aesthetic qualities in 
their environment after meeting their basic needs, and with this concern, 
they sought to regulate their environment (Erdoğan, 2006). Urban areas 
formed by natural and cultural elements have been experiencing a constant 
change since the first day. These spaces must not only have functionality 
that meets the biological needs of people, but also aesthetic qualities that 
meet their psychological and intellectual needs. The ability of people to 
establish harmonious, balanced, healthy, safe and meaningful relationships 
with themselves, their environment and others in a multifaceted, complex 
and dynamic structure in cities is based on the aesthetic planning of urban 
areas (Güreman 2011). In this context, urban furniture, which is designed 
to be located in the urban space and made original, should also create a 
systematic within the urban furnishing areas (Aksu 2012). 

Increasing urban population, climate change, natural disasters etc. 
have created negative effects on people physically and psychologically. 
However, urban area uses cover an important part of our lives and 
reinforcement elements are needed for needs and activities. Urban 
furniture is objects that facilitate the individual and social life of people in 
the urban fabric, provide interpersonal communication, give identity to the 
space, have different features, define and complete the space. (Güreman 
2011; Bulduk 2012). Urban furniture symbolizes the city and sometimes 
gives information about that city. In addition to their functional use, these 
reinforcement elements provide the identity of the cities, their harmony 
with the architectural structure and their imaginative features over time, 
depending on the lifestyle of the society (Aksu 2012; Karaca, 2020). 

It is among them that the natural environment is being damaged by 
human interventions, and solutions are tried to be produced by taking 
precautions. With the emergence of the concept of ‘sustainability’ (Atıl 
et al., 2015) as a result of the studies carried out by the United Nations 
Environment and Development Commission, there has been a significant 
increase in environmental awareness. At the same time, it is seen that the 
protection of natural resources and their transfer to future generations 
have gained importance. After the detection of the hole in the ozone 
layer, especially after 1960, with the deepening of ecological destruction, 
environmental problems that increasingly surround all areas of daily life 
have become a popular research topic that attracts attention in many areas 
(Berber, 2012). 

Today, with the rapid depletion of resource reserves, the increasing 
importance of environmental pollution and social issues, sustainability 
has become inevitable in the strategies and policies of businesses (Mangla 
et al. 2013; Sağnak 2020). Increasing energy consumption has made it 
necessary to use new and alternative energy sources in the 21st century 
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lifestyle. In order to reduce the energy need of buildings, which constitute 
a large part of energy consumption, the “energy sensitive building” 
approach, which is referred to under different titles such as “sustainable 
architecture, ecological architecture, green architecture, energy efficient 
building”, was born (Göksen vd. 2017). Today, decreasing green areas, 
unqualified construction, increasing population etc. factors has brought to 
the forefront the concept of sustainability (Göksen at. al 2017, Bekar et. al. 
2018, Gülpınar Sekban et. al. 2019a; Gülpınar Sekban, Düzgünes 2021). 

The concept of sustainability includes the awareness of environmental 
and natural resource values with rational methods, taking into account 
the rights and benefits of present and future generations  (Tosun 2009). 
Since the past, different materials, different solutions and different 
techniques have been used in furniture design. With the emergence of 
the concept of sustainability, environmental awareness has increased, but 
it is also seen that the protection of natural resources and their transfer 
to future generations have gained importance. Reducing the damage 
to the environment in furniture designs can be achieved by choosing 
ecological materials (Şahin, 2018). For an urban furniture to be ecological 
(environmentally friendly), it must have certain features. Many features 
such as being made of recyclable materials, production techniques that 
do not disturb the balance with nature, consuming less energy in the 
ecosystem, producing recyclable energy, and being produced from 
waste materials in nature determine that furniture is sustainable. In 
today’s world, where the environmental problems the world is facing 
have increased, the ability of designers to create products that respond to 
needs with designs from ecological materials, which are environmentally 
friendly sustainable approaches, will make a significant contribution to 
our future. (Kılıç, Sungurlu 2021). Many design approaches are also made 
in line with sustainable design principles, goals and objectives (Acar et. al. 
2017, Gülpınar Sekban, Acar 2021; Gülpınar Sekban et al 2019b).

Kılıç, Sungurlu 2021, on the other hand, discussed the necessary 
parameters for a furniture to be sustainable under 5 headings.

Table 1. Sustainibility parameters (Kılıc, Sungurlu 2021)

1 Ecological material
2 Easy maintenance
3 Durability
4 Relationship with the place
5 Economical material
6 Recyclable material
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Urban furniture has the task of meeting the basic requirements 
of public space. At the same time, these equipments make positive 
contributions to social life as elements that make city life more enjoyable 
and meaningful and offer comfort and aesthetics. These furnitures, which 
have social, cultural and economic qualities, should produce solutions 
for the needs of the user along with their physical and functional features 
(Kurdoğlu ve Çelik 2016). Today, there are many furniture approaches in 
original and creative furniture design, such as smart furniture designs and 
environmentally friendly furniture designs (Bekar et. al. 2017). It is very 
important that active green areas are shaped according to user requests 
and have a high potential to respond to needs (Gülpınar Sekban 2020). 
That’s why smart furniture, healing environments, etc. There are many 
ecological approaches.

2. Method

Within the scope of this study, primarily the designs were grouped 
by benefiting from the work of Kılıç and Sungurlu 2021. According to the 
design and literature studies, the designs were examined in this group. 
In the second stage of the method, these designs were scored in terms 
of functionality. Functionality evaluation criteria were obtained from 
literature studies. The tables with the parameters were evaluated by making 
use of the literature studies of the designs. Thus, it has been examined both 
in terms of sustainability and aesthetics (Table 1). Examined examples 
were compiled in terms of compilation and literature knowledge.

Table 1. Method diagram

Stages Yöntem açıklaması
Stage 1 Tasarımların sürdürülebilir parametrelerine göre incelenmesi
Stage 2 Tasarımların işlevsellik açısından değerlendirilmesi

3. Findings 

The findings obtained according to the method stage within the scope 
of this study are shown in Table 2-3-4-5-6-7-8-9-10-11-12-13-14-15-16. 
Table 2 is analyzed according to the parameters of the sustainable design 
principle. After the literature review, 15 furniture samples were found that 
could serve as an example for the study. These furniture samples were 
examined according to stage 1 and stage 2. In the last stage of the method, 15 
samples were examined according to the functionality parameters. These 
analyzes were made in line with the literature and research information 
obtained.
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Table 2. Sürdürülebilir tasarım ilkelerinin 15 örnek üzerinde incelenmesi

1 2 3 4 5 6

Ecological 
material

Easy 
maintenance Durability

Relationship 
with the 

place

Economical 
material

Recyclable 
material

Design 1 • • • •
Design 2 • • • • •
Design 3 • • • • •
Design 4 • • • • •
Design 5 • • •
Design 6 • • • • •
Design 7 • • • • •
Design 8 • • • • •
Design 9 • • • •
Design 10 • • •
Design 11 • • • • •
Design 12 • • • • •
Design 13 • •
Design 14 • • •
Design 15 • • •

Web addresses of pictures; URL-1,2,3,4,5,6,7,8,9,10,11,12,13,14,15

Table 3 shows the results obtained for example 1. The score obtained 
from these parameters is 56.
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Table 3. Functionality parameters for example 1

Design 1

URL-1

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score:56

Table 4 shows the results obtained for example 2. The score obtained 
from these parameters is 66.

Table 4. Functionality parameters for example 2

Design 2

URL-2

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 66
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Table 5 shows the results obtained for example 3. The score obtained 
from these parameters is 71.

Table 5. Functionality parameters for example 3

Design 3

URL-3

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score:71

Table 6 shows the results obtained for example 4. The score obtained 
from these parameters is 51.

Table 6. Functionality parameters for example 4

Design 4

URL-4

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score:51
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Table 7 shows the results obtained for example 5. The score obtained 
from these parameters is 37.

Table 7. Functionality parameters for example 5

Design 5

 URL-5

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 37

Table 8 shows the results obtained for example 6. The score obtained 
from these parameters is 64.

Table 8. Functionality parameters for example 6

Design 6

 
URL-6

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 64
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Table 9 shows the results obtained for example 7. The score obtained 
from these parameters is 40.

Table 9. Functionality parameters for example 7

Design 7

 URL-7

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 40

Table 10 shows the results obtained for example 8. The score obtained 
from these parameters is 65.

Table 10. Functionality parameters for example 8

Design 8

 URL-8

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 65
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Table 11 shows the results obtained for example 9. The score obtained 
from these parameters is 73.

Table 11. Functionality parameters for example 9

Design 9

 URL-9

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 73

Table 12 shows the results obtained for example 10. The score obtained 
from these parameters is 74.

Table 12. Functionality parameters for example 10

Design 10

 URL-10

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 74
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Table 13 shows the results obtained for example 11. The score obtained 
from these parameters is 67.

Table 13. Functionality parameters for example 11

Design 11

URL-11

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 67

Table 14 shows the results obtained for example 12. The score obtained 
from these parameters is 62.

Table 14. Functionality parameters for example 12

Design 12

 URL-12

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 62
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Table 15 shows the results obtained for example 13. The score obtained 
from these parameters is 52.

Table 15. Functionality parameters for example 13

Design 13

 URL-13

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 52

Table 16 shows the results obtained for example 13. The score obtained 
from these parameters is 70.

Table 16. Functionality parameters for example 14

Design 13

 URL-14

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 70
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Table 16 shows the results obtained for example 15. The score obtained 
from these parameters is 51.

Table 16. Functionality parameters for example 15

Design 15

URL-15

+ -

10 9 8 7 6 5 4 3 2 1

An original design •
Functional design •
Easy to use •
Safety •
Practical •
Continuity effect •
An effective design •
Suitable for today’s designs •
Easy to clean •
Total score: 51

4. CONCLUSION and RECOMMENDATIONS

A detailed literature study was conducted within the scope of the 
study. The results obtained from the study are summarized in the tables 
given below. The third, ninth and tenth samples received the highest scores 
in terms of functionality (Table 17).

Table 17. Functional parameters result table

Designs  Total scores
Design 1 56
Design 2 66
Design 3 71
Design 4 51
Design 5 37
Design 6 64
Design 7 40
Design 8 65
Design 9 73
Design 10 74
Design 11 67
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Design 12 62
Design 13 52
Design 14 70
Design 15 51

Figure 1. The 3 highest scoring examples

When we examine the relationship between the parameters, the 
highest score is respectively; an effective design, compatibility with 
today’s designs, usability, ease of use and safety parameters.

Table 18. Comparison between parameters

Parametres Total points
An original design 87
Functional design 106
Easy to use 115
Safety 113
Practical 119
Continuity effect 92
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An effective design 132
Suitable for today’s designs 132
Easy to clean 59

Table 19. The relationship between sustainable design principles

Sürdürülebilir tasarım ilkeleri Total point
Ecological material 11
Easy maintenance 15
Durability 13
Relationship with the place 13
Economical material 1
Recyclable material 10

The recommendations to be made within the scope of the study are as 
follows;

• While urban furniture can keep up with today’s designs, it also has 
many approaches that can be compatible with its ecological parameters.

• Urban furniture should be designed to contribute to the sustainability 
of the city.

• Urban furniture contributes to the ecological process of the city.

• Natural resource consumption can be minimized in environmentally 
friendly urban furniture designs.

• Designs that allow easy maintenance should be made.

• At the same time, designs that will serve the visual perception of the 
users should be made.

• It provides a healthy environmental design.

• It should be designed in accordance with universal design rules.

• Made with natural, recycled or recyclable material

• It should be designed in accordance with the multi-functionality 
criteria.

• It should save water in its production and use.

• It should have low ecological and economic cost.

As a result, this study is a literature study on the subject. Sustainability, 
environmentally friendly designs and urban furniture are very important 
issues in each of their fields. This study sets an example for future studies. 
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There are many criteria for designing a design. Climate, user potential, 
population, etc. there are many factors. This study is a literature study 
on this subject. As a result, if we consider the principle of harmony with 
nature in every design, it will be easy to reach the right design.
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