INTERNATIONAL RESEARCH AND REVIEWS IN

ARCHITECTURE,
PLANNING AND
DESIGN

EDITORS
PROF. DR. SERTAC GUNGOR
ASSOC. PROF. DR. SEVAL OZGEL FELEK

DECEMBER
2023

SERUVEN

YAYINEVI




Genel Yayin Yonetmeni / Editor in Chief ¢ C. Cansin Selin Temana
Kapak & i¢ Tasarim / Cover & Interior Design  Seriiven Yayinevi
Birinci Basim / First Edition ¢ © Aralik 2023

ISBN ¢ 978-625-6760-75-2

© copyright

Bu kitabin yayin hakki Sertiven Yayinevi'ne aittir.

Kaynak gosterilmeden alint1 yapilamaz, izin almadan higbir yolla cogaltilamaz.
The right to publish this book belongs to Seriiven Publishing. Citation can not
be shown without the source, reproduced in any way without permission.

Seriiven Yayinevi / Seriiven Publishing

Tiirkiye Adres / Turkey Address: Kizilay Mah. Fevzi Cakmak 1. Sokak
Umit Apt No: 22/A Cankaya/ANKARA

Telefon / Phone: 05437675765

web: www.seruvenyayinevi.com

e-mail: seruvenyayinevi@gmail.com

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



International Research and Reviews in

ARCHITECTURE,
PLANNING AND DESIGN

December 2023

Editors
PROF. DR. SERTAC GUNGOR
ASSOC. PROF. DR. SEVAL OZGEL FELEK






CONTENTS

Chaptlar /

INTEREST IN CONSERVATION OF INDUSTRIAL
HERITAGE AREAS: EREGLI TRAIN STATION AND
SUMERBANK WEAVING FACTORY

Sevket TURKTAS, Elif GUNDUZ .......ooevevevererrereresenesissssesessssssesenens

%ﬁf b
FACTORS AFFECTING FURNITURE PREFERENCE:
USAK UNIVERSITY ACADEMIC STAFF EXAMPLE

Abdurrahman KARAMAN ........evvveevueierereerersenssessesessssssssssessssssssssssens

Chapler 5
INTEGRATING MEDICAL KNOWLEDGE INTO
INDUSTRIAL DESIGN: CREATING DEMENTIA-
FRIENDLY PRODUCTS AND ENVIRONMENTS

BIIEHE UNAL ..eooeeeeeeeeeeeeeeeseeeeeeseseesssssessssssssssssssssssssssssssssssssssssssssns

Chapler 1

THE ROLE OF LANDSCAPE PLANNING IN
CREATING DISASTER-RESILIENT CITIES

Nuriye Ebru YILDIZ, Giilbin CETINKALE DEMIRKAN...........cccocv....

(lapler &

BENCH PROPOSAL FOR OUTDOOR PUBLIC
SPACES: YIN YANG BENCH

Cilga RESULOGLU , Cagri BULHAZ ......couououeeeeeenerrereesenenensesessssssnes



Chapler 6

GREEN STREETS

Seyhan SEYHAN, Elif BAYRAMOGLU .........evvvvvvrenrrensrressrensssesssnn,

C@Zz«w 7
ASSESSMENT PROPOSAL FOR SUSTAINABILITY
IN INTERIOR DESIGN EDUCATION

Meryemt GECIMLI ...........cuoeoeeeeeeeeeeeerereresssssssssssssssesssssesessnsnens

Chapler &

EVALUATION OF URBAN LANDSCAPES AND
BIODIVERSITY WITH BIBLIOMETRIC ANALYSIS

Bilista ALTAY ....uuuunuueveveeiiiiiiiiiiirrtnneeeeeeiiissssninnseeeeesssssssssssssssseeessess

Chapler 9

ARTIFICIAL INTELLIGENCE AND LANDSCAPE
ARCHITECTURE

Zekeriya Can ERBIL .........c.ccoveveeevereeiesietsissseneessssssssessssesssesessssens

Chapler 10

SEASONAL CHANGE OF LAND SURFACE
TEMPERATURE IN SEYDIKEMER CITY CENTER
AND NEAR SURROUNDINGS

Zeynep R. ARDAHANLIOGLU .......uuuuuueeeeeeeiiiieiiirnnneeeeeeeeisscssssnnnnees



Chapler 1/

LANDSCAPE DESIGN AND IMPLEMENTATION
PROCESS OF SELCUK UNIVERSITY MERVE
MERCAN PARK

Ahmet AKAY, Zekeriya Can ERBIL oooeveeeeeeeeeeeeeeeeseeeesssessssssssssessssessns 153
%f@? V
AFFORDANCE FOR USER-PRODUCT

INTERACTION INTRODUCTION

Ozden Sevgiil AYTAR .......cucueueeeeererereeeisssssssesssssssessssssssssssssssssssensssnns 181

Chapler 1

PERMACULTURE DESIGN PRINCIPLES IN CITIES

Deniz KARAELMAS .....coooviieiiiiiiiiiniiieeinniiiesinsieeissnsseessssssseessns 191






| | L |I"' "5 AR
vy Ty?

CW /

INTEREST IN CONSERVATION OF
INDUSTRIAL HERITAGE AREAS: EREGLI
TRAIN STATION AND SUMERBANK
WEAVING FACTORY'

Sevket TURKTAS?
Elif GUNDUZ?

1 This paper is an excerpt from Sevket Tiirktas’s Master Dissertation titled “Katilimer Planlama
Yaklasimi Tle Endiistriyel Miras Alanlarmin Degerlendirilmesi: Eregli Tren Gari ve Siimerbank Do-
kuma Fabrikas1 Kompleksleri Uzerinden Degerlendirme”, supervised by Asst. Prof. Dr. Elif Giindiiz
at Konya Technical University in 2023.

2 Urban Planner, Selguklu Municipality, Konya, ORCID: 0000-0001-6819-4671

3 Corresponding Author, Assoc.Prof. Dr. Konya Technical University, Faculty of Architecture and
Design, Urban and Regional Planning Department, Konya, ORCID: 0000-0001-9916-4125



2 - Sevket TURKTAS, Elif GUNDUZ

Introduction

The industrial period, which started with the discovery of steam power in
Europe in the 18th century, lasted until the early 20th century. In the process up
to this time, urbanization activities have been observed around the industrial
areas. It is also known that different social classes were formed in this process
(such as the working class, the middle class and the upper class). The rapid
population growth and urbanization movement in cities have brought along
problems such as insecurity of cities, insufficient housing areas, and lack of
infrastructure. As a result, the middle and upper class preferred to move away
from the city centers, so the city centers started to turn into depression areas,
and the industrial areas remained in the city center due to the residential areas
developed in the surrounding area (Kaya, 2012; Nazik, 2021). In the second
half of the 20th century, the location selection criteria of industrial establish-
ments have changed in line with developing technology and changing needs.
After this date, in the planning of industrial areas, cheap raw materials and
labor, integration and diversity of transportation, and orientation to wider and
economic areas have been discussed. Therefore, the industrial areas in the city
center were abandoned due to not being able to respond to the changing needs
(Ugar, 2013).

The industrialization process has led to changes in spatial and environ-
mental areas as well as in thought, economy and social areas. In this process,
discussions and scientific studies on how to evaluate the vacant industrial ar-
eas within the scope of planning have started and are still continuing.

In rapidly growing cities, industrial areas have been moved or closed due
to the fact that they remain in the city center, their polluting effects and the
need for large areas to adapt to changing technological conditions. The search
for adapting these structures, which are the indicators of the economic, social
and cultural life of a period in the city, to the contemporary living conditions
of the city without leaving them to their fate, has found a place in the concept
of industrial heritage.

The “industrial heritage, is a concept that emerged in the UK in the 1960s,
upon the threat of the destruction of industrial structures that have cultural
heritage characteristics as a result of efforts to protect cultural heritage. In this
period, the concept of industrial heritage is seen as an expression of reaction
and anxiety against the destruction of industrial structures rather than having a
scientific character. Industrial archeology is used to express all kinds of indus-
trial inventories, research, recording studies and working stages (Saner, 2012).

The concept of industrial heritage, which plays an important role in shap-
ing the concept of cultural heritage, points to the reusability of buildings based
on the principle of city and public benefit (Simsek, 2006). Industrial heri-
tage includes mining, energy resources, windmills, manufacturing industries,
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bridge, road, canal, railway, quarry, brick workshop, residences for workers
and managers, social facilities, infrastructure services, etc. It is defined as in-
dustrial areas / buildings / landscapes that contain architectural and scientific
values, reflecting the historical, social and technological values of the period
(Kaya and Yilmaz 2018). What is in question in the concept of industrial her-
itage is not a structure, but the whole of the structure, building group, equip-
ment and hardware formed by industrial activities. In this context, everything
that has become a part of production and socio-cultural history is an industrial
heritage (Koksal, 2012). As a matter of fact, in the charter prepared by the
International Committee for the Protection of Industrial Heritage in 2003, the
concept of industrial heritage is defined as “the remains of industrial culture
that include buildings, workshops, factories, places of worship, worship and
cultural facilities, infrastructure and warehouses with architectural, techno-
logical, social and cultural values”. (Url-1).

After the concept of industrial heritage was introduced in urban spaces,
which started to be shaped by transformation projects since the 1970s, stud-
ies were carried out on this subject and the first session of the International
Industrial Heritage Congress was held in 1973. TICCIH (International Com-
mittee for the Protection of Industrial Heritage) was established here, which
aims to research, document and protect industrial heritage structures. In 1978,
the Wieliczka and Bochnia Salt Mines in Poland were included in the world
heritage list by UNESCO, thus increasing the awareness of industrial heritage
sites. In addition, industrial heritage structures have been the subject of tour-
ism after the 90s. Since the beginning of the 21st century, industrial heritage
studies have accelerated. In the process until today, 2006 has been declared
the Year of Industrial Heritage by UNESCO and TICCIH, and 2015 has been
declared the Year of Industrial and Technical Heritage by the European Coun-
cil (Uysal, 2018).

From a cultural perspective, the concept of industrial heritage encompass-
es the entire period and work of industrial history. Although the term industrial
heritage seems to be related to industry, it is broad enough to include topics
such as production, architecture, equipment, and products of the pre-industrial
era (Biiyiikarslan & Giiney, 2013). All types of industrial heritage structures,
products, and accessories are in the collective memory of society as witness
and evidence of developments in the field of industry as well as socio-cultural
and economic developments in the life of society. Industrial heritage emerges
as a necessary tool for the society because it provides the information needed
by future generations and is a witness of the historical process, since indus-
trialization has historical value because it affects the whole field of society
(Delice, 2012).

It was found that the headings were collected under as services, mining
energy resources (windmills, steam engines, etc.), manufacturing industries

-3
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(textiles, pottery, etc.), transportation elements (railroads, bridges, etc.), build-
ing materials (bricks, sawdust, etc.), support units (workers’ houses, social fa-
cilities, etc.), and infrastructure when the titles created based on the inventory
studies of the countries that have carried out important studies on industrial
heritage are examined. These titles may vary according to the production di-
versity and production quality of the countries (Kaya, 2012). As a result, it is
seen that the industrial heritage examples are not limited to the buildings or
building groups belonging to the post-industrial revolution, but include struc-
tures such as factories, railways, transportation vehicles, bridges, quarries,
landscapes, irrigation systems (Oziidogru, 2010).

On the basis of the concept of industrial heritage, which emerged as an
attitude against the destruction of industrial areas that have an important place
in the past of the society, there is the goal of protecting and sustaining these
industrial areas with different functions in order to adapt to today’s conditions.
The industrial heritage should be at the base of the economic, social and cul-
tural developments of the countries, bear the traces of the developments in the
production process, have architectural originality, sustainability and economic
protection of the urban memory. Industrial areas bring social, economic and
physical changes in the immediate surroundings of the region where they are
established. First, houses are built in the immediate vicinity, then different
services develop and create a functioning to meet the needs of those who
live in the houses. In this way, new spaces of primary importance for society
are created. Therefore, industrial areas are the spatial reflection of the social
memory in the sense that they have a symbol and memory value in the local
environment where they are established, then the urban memory because it
plays a role in the development of the city, and the national memory due to its
role as the locomotive of the country’s economy (Delice, 2012).

The main reason why immovable cultural assets are threatened with ex-
tinction is loss of function. These structures may become dysfunctional due
to reasons such as inability to adapt to developing technologies and needs,
environmental pollution caused during the production phase, lack of infra-
structure, limited expansion area due to staying in the city center, and city
administrators to generate new development policies (Kaya, 2012). In order
to maintain the relationship between the industrial buildings that have lost
their function and the urban and social memory, a conservation approach has
emerged. It is necessary to protect not only the physical protection, but also
the values that reflect the characteristics that make the industrial structures
meaningful. In this way, in addition to the physical continuity, the relation-
ship, meaning, and perception established with the city and its inhabitants are
also preserved, thus ensuring the continuity of urban memory (Avsan et al.,
2020). The conservation values of industrial heritage are parallel to those of
cultural heritage. (Kaya, 2012).
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Buildings and areas that have the characteristics of industrial heritage
are the spatial reflection of the common life of the society. The production
and continuity of identity depend on the common experiences of the society;
it is the objectification of the spatial environment in our memory, experience
and knowledge. Spaces, areas and buildings that have such meanings are the
main values that make up the social structure, namely the urban identity it-
self. In short, industrial heritages are not only production-based structures or
building areas, but also places where the ongoing life, habits and experiences
of the society are located (Delice, 2012). In this context, the disappearance
of industrial areas due to reasons such as abandonment, neglect and lack of
protection creates a problem in terms of the continuation of cultural continuity
and cultural accumulation remains at risk (Kariptas, 2019). The demolition of
industrial buildings will cause the loss of urban memory, and will lead to the
interruption of continuity in the spatial and social life of the city. With the loss
of memory caused by the destruction of industrial heritage structures, social
traces will be erased, habits and social experiences will be forgotten and these
experiences will not be transferred to future generations (Avsan et al., 2020).

The industrialization process in Turkey started in the Ottoman period and
continued rapidly in the 20th century. Industrial heritage areas in Turkey cover
areas such as industries, railways, mining sites, as in other world examples.
These buildings are the most important witnesses of transportation, produc-
tion style and diversity, social life for a period, and there are many buildings
that are industrial heritage. However, the refunctioning of industrial areas is
slow due to reasons such as the lack of a legal definition of the concept of
industrial heritage in Turkey, the lack of inventory of the structures in Turkey,
and the insufficient conservation economy. In addition, it is noteworthy that
the way industrial heritage structures are handled in Turkey remains one di-
mension in terms of structure, and that the relations between the environment,
identity and upper-scale plan are not correctly constructed and participatory
approaches are not given importance (Ttrktas, 2023). As the protection value
of industrial heritage and the protection value of cultural heritage are parallel,
the protection problems also show parallelism.

Although the definition, scope and principles of the concept of industrial
heritage have been defined in international platforms, it has not been estab-
lished on any legal basis in Turkey. The inventories of the heritage buildings
were not taken out on time and they were not taken under protection. Ex-
cept for some special applications, no documentation has been made about
the structures that are not under legal protection in general. In the heritage
areas that are under legal protection, adequate and regular maintenance has
not been carried out. Industrial heritage buildings were given less value than
other buildings due to their architectural forms, and the heritage areas in the
city center were demolished after new projects and road widening applica-
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tions, and industrial heritage lands covering large areas were opened for rent
(Aslan, 2019). These can be said as the main problems of protecting industrial
heritage structures in Turkey.

With the arrival of the railroad in Konya’s Eregli district in 1904, the set-
tlement came to life and many buildings were constructed. Later, the Siimer-
bank Weaving Factory, which was built within the framework of the economic
development policies of the Republican period, and other buildings that were
developed with it, deeply affected the life of Eregli and played an important
role in the development of the city and society. These buildings have been
standing for almost a century and are still touching the life of the society.

Within the framework of the above problem definition, the main objec-
tive of the study is to measure the awareness of the preservation of the envi-
ronmental characteristics and identity of the industrial building or group of
buildings that have lost their function and have been separated from the city
over time for various reasons, in the areas that were important for the social
and economic dynamics of the city at the time of its foundation. The aim of the
study is to present a framework for evaluating the desires and activity levels
of the actors regarding the protection of these heritage sites in the planning
approach and to develop a planning approach that ensures that these heritage
sites, which should be brought into the city, are used as both protected and liv-
able spaces. In this context, it is aimed to determine the thoughts of the local
people, non-governmental organizations and local administration on the con-
cept of protection in the existing industrial heritage area in Eregli, which has
an important industrial heritage area. In addition, suggestions will be made
to improve the planning, design and implementation processes that have a
negative impact on the sustainability of industrial heritage areas that need to
be protected.

Literature Review

Kaya, B. (2012), in his thesis titled “Planning Approach in the Protection
of Our Industrial Heritage”, emphasized the need to consider industrial heri-
tage in the planning approach in its function and protection by integrating it
with the built environment, settlement identity and social life. The study em-
phasizes the need to adopt a methodology that focuses on regional and histor-
ical research, as well as physical observations, in order to define the industrial
heritage as a whole, with its historical, cultural, social and spatial dimensions,
beyond being a mere material asset. It has been stated that the comprehen-
sive and integrated planning approach is the most appropriate method for the
evaluation of the industrial heritage, and that the classical conservation and
functional approaches lack stabilizing and transforming power. It was con-
cluded that it is necessary to try to create a cultural public space through the
common and constantly accumulating memory of the urban public space in
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which these structures and facilities are located, instead of only physical and
economic applications.

Delice, E. (2012), in his master’s thesis titled “Transformation of Indus-
trial Heritage Sites, Case Study of Haydarpasa Region”, the evaluation of in-
dustrial buildings in Haydarpasa region and suggestions for this area and the
deficiencies i in the treatment of industrial heritage sites in Turkey. The study
concluded that the re-evaluation of industrial structures is an important neces-
sity and stated that attention should be paid to the necessity of preserving and
keeping alive the experiences of the periods lived in this intervention process
and the necessity of maintaining the traces of heritage in urban identity and
memory.

Saner, M. (2012), in the study titled “Industrial Heritage: Concepts, In-
stitutions and Approaches in Turkey”, examined the development and institu-
tionalization of the concept of industrial heritage in the world and evaluated
the approaches in Turkey within this framework. In the study, the concept of
industrial heritage and its historical development, international organizations
related to industrial heritage, information about the protection of industrial
heritage in Turkey, and the institutionalization of industrial heritage in our
country are mentioned. According to the research, the first thing to do in Tur-
key is to identify genuine industrial heritage examples, to make an inventory
of them, to keep their records, to protect and reuse them. It has been mentioned
that it is necessary to develop alternatives that can reveal the knowledge and
skills of doing things in the right direction, and that the awareness of the need
to protect old industrial buildings should be increased not only in the relevant
professions, but also in all parts of the society.

The authors Peng, KH., and Tzeng, GH (2019), focus on the problem
that the development of industrial heritage tourism and strategies to improve
the performance of these areas are not sufficient research topics in the aca-
demic field in the study named “Exploring Heritage Tourism Performance
Improvement for Making Sustainable Development Strategies Using The
Hybrid-Modified Madm Model”, The study is based on investigating per-
formance improvement strategies using the multi-featured decision making
(MADM) model. In this context, a conceptual scheme scheme on industrial
heritage, the tourism dimension and criteria of industrial heritage has been
created. Data (expert opinion and surveys) were collected and evaluated for
the content of the MADM model in accordance with the criteria identified
for the development of industrial heritage tourism. In the conclusion part, the
development of industrial heritage tourism should be seen as a useful tool for
regional restructuring, increasing the employment rate, and improving eco-
nomic development, taking into account the criteria of regional development
planning, the historical and cultural value of the industrial heritage should be
authentically exhibited, the existing cultural link with the heritage should be



8 - Sevket TURKTAS, Elif GUNDUZ

strengthened. It was concluded that it is important to emphasize the value of
relevant information and knowledge. It was noted that the integration of re-
gional resources such as human, financial and governmental resources should
be ensured in order to facilitate the efficient development of tourism based on
industrial heritage.

Karayilanoglu and Celik (2021), “What are the Limits? The Role of De-
signers on Preserving the Identity in Adaptive Reuse of Urban Industrial Ar-
eas examines the role of designers and the limits of intervention in adaptive
reuse of industrial spaces, focusing on creating sustainable mixed-function
structures without losing the spirit of the space. Abandoned factories in the
Alcéantara region of Lisbon, Portugal were selected for the field study. As a
result of the study, it was concluded that designers should adopt a participa-
tory design process and an inclusive approach to preserve regional identity in
adaptive reuse projects.

Oevermann and A. Mieg (2021), in their article “Urban Development
Planning and World Cultural Heritage: Two Perspectives of Planning Practice
Dealing with Industrial Heritage”, discuss the contradictions between urban
development and the preservation of monuments and world cultural heritage
and how such concerns can be integrated within planning frameworks. they
examined. In this context, the simultaneous discourse analysis method was
used and eight criteria were determined. These criteria are sustainability, ed-
ucation, urban development, research, management, conservation, reuse and
community engagement. It has been concluded that a good practice can be
achieved by considering these eight criteria jointly, and that actors from dif-
ferent perspectives and discourses work systematically in an integrative way
in planning.

Mi, Chen, and Mei (2021), in their article titled “Research on Industri-
al Heritage Protection and Regeneration Strategy Based on the Concept of
“Sharing”, used the concept of sharing to mean “common ownership and shar-
ing process. This concept refers to a process in which a large number of users
share and use an item. The study explains the tangible and intangible value
of industrial heritage and proposes conservation and renewal strategies for
industrial heritage. It has been observed that by preserving the original his-
torical and cultural traces of industrial heritage sites, it awakens the common
memory and cultural self-confidence of the people of the region, develops
their own sense of belonging, provides cultural sharing, and also improves the
level of public services. It has been concluded that in order to ensure universal
sharing of industrial heritage, to make industrial heritage a part of the lives of
the citizens, in addition to museum-like cultural and artistic activities, scenes
of life should be included in the process of conservation and renewal.
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Material and Method

The material of the study consists of the Ottoman-era station buildings
and the Republican-era Stimerbank Weaving Factory area in the Eregli dis-
trict of Konya province. In this context, the location and characteristics of
the area, its historical development, information about the current status of
the buildings in the area, and zoning plans were examined, and field observa-
tions and studies studies were carried out. The archives of Eregli Municipality
were examined, the master development plan at the scale of 1:5,000 and the
conservation development plan at the scale of 1:1,000, the files and pictures
belonging to the study area in the archives of the Development and Urbaniza-
tion Directorate of Eregli Municipality were examined. In addition, findings
related to the that was collected specifically for the area were obtained. In or-
der to raise awareness about the industrial heritage of the study area, a survey
was conducted among the people of Eregli, non-governmental organizations
and the local government, and the method followed in the survey study is
detailed below.

The purpose of the survey, in planning approaches, is to determine the
thoughts on the concept of protection and industrial heritage in the decisions
that will ensure the use of these heritage areas that should be brought to the
city as livable and viable places. Personal or private information such as
name, telephone, e-mail was not requested in the questions in order to ensure
the safety of the participants and high participation.

The survey questions were classified under the headings of demographic
structure, awareness of conservation and industrial heritage, its place in urban
memory. In order to determine the demographic characteristics of the par-
ticipants, gender, age, educational status and occupational information were
asked. Questions were asked about their knowledge of the concepts of indus-
trial heritage/cultural heritage and conservation. In addition, the participants
were asked about their opinions on the protection of the industrial heritage
structures in the area, the reasons for the buildings’ abandonment, the purpose
for which the buildings should be used, and their knowledge of the planning
studies carried out in the area. Statistical tools were used to determine the
sample size of the number of interviews to be conducted with the local popu-
lation. The surveys were conducted face-to-face and online using the Google
Forms application. In order to calculate the minimum number of people need-
ed to conduct the survey in Eregli, the population of Eregli district in 2022
was taken as the basis. The size of the universe is 114,383 people. The margin
of error was 5% and the confidence interval was 95%. In the sample calcula-
tion, at least 383 surveys must be conducted in order for the sample number
to represent the people of Eregli. A total of 389 people participated in the
study. In the elaboration stage, the answers of the public and the experts were
compared and the results were obtained by using SPSS and Excel programs.
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Case Study

Eregli district is connected to Konya province and after the central 3 dis-
tricts (Selguklu, Meram, Karatay), it is the largest populated district of Konya.
The district is located southeast of Konya. The distance of the district to the
center of Konya is approximately 153 km. The population of Eregli in 2022 is
150,978. The population of Eregli city center is 114,383 people. (Url-2). The
area of Eregli district is 2,560 km? and the zoned area of the district center is
approximately 35 km?. As shown in Figure la, the district is surrounded by
Aksaray in the north, Nigde in the east, Karaman and Mersin in the south.
Eregli’s presence of rail transportation out of the highway has diversified the
transportation in the district. The presence of Eregli’s railroad from the high-
way has diversified transportation in the district. The railway line, which was
built in 1904, has played an important role in both passenger and raw material
transportation from the time of its construction until today. Although it is no
longer in demand for passenger transportation, the construction of the high-
speed train is attracting attention.

Location of the Study Area in the District

There are architectural buildings of two different periods in the study
area. One of them is the railway and its other buildings built in the Ottoman
period in 1904, located between the Istanbul-Baghdad railway line, and the
other is the Stimerbank Weaving Factory built in the Republican period in
1934 and the structures belonging to the factory, officials and workers’ houses.

The area is within the borders of Siimer, Giilbahge and Tiirbe neighbor-
hoods, which are the center of the district. The study area covers an area of
approximately 35 ha in the city center. As seen in Figure 1b, the blue border
represents the city center zoned areas and the red border represents the study
area. The city has developed and continues to develop around the station and
factory. The factory and the station are the most important landmarks of the

city.

In the study area (Figure 1c), there are the Siimerbank Weaving Facto-
ry and workers’ dormitories, officers’ houses, warehouses, sports facilities,
school buildings, Eregli Railway Station building, a water tank belonging to
the station, a fountain that supplies water to the trains, dormitories, a locomo-
tive depot, and turntable structures.
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Figure 1. Location of the study area

Planning Processes Affecting the Work Area
1/5.000 Master Zoning Plan

It was approved by Konya Metropolitan Municipality on May 12, 2017.
The working area according to the plan, is located within the industrial area,
commercial area, parking area, social facilities area, sports area, railway sta-
tion and urban site area (Figure 2). When the plan and the explanatory report
are examined, important facility areas such as social and cultural areas, edu-
cation and parking areas are not planned over the standards.

- 11
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1/1000 Conservation Zoning Plan

The conservation plan was approved on May 2, 2013. However, the his-
tory of efforts to protect the area predates the approval of the plan. The first
conservation studies in the area of the TCDD station were conducted in 2005.
It was decided to register the buildings in the area within the scope of 2863
numbered with the decision of Konya Cultural Heritage Preservation Region-
al Board on June and numbered 379. Due to the socio-economic and historical
importance of the urban protected area outside the TCDD area, the area where
Stimerbank Workers’ Housing, Officers’ Housing and Station Buildings are
located was declared as an urban protected area with the decision of Konya
Cultural Heritage Preservation Regional Board on 31.08.2005 and numbered
483. As a result of the area covered by the urban site, various court decisions
and evaluations, Siimerbak Factory, workers’ residences, officers’ houses,
Stimer School, nursery school, mosque, hospital and TCDD, with the decision
of Konya Cultural Heritage Preservation Regional Board on 27.09.2012 and
numbered 843. It was extended to include the station areas and took its present
form. In Figure 3, the black shaded buildings within the working boundary
(red boundary) represent the registered buildings.
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Figure 3. Urban site and registered buildings

In the conservation plan report, within the scope of the conservation ap-
proach specific to the area, Eregli Station, one of the important stations of
the Istanbul-Baghdad railway line, has become one of the focal points of the
people of the region, developed as the physical equivalent of the development
move initiated in the early years of the Republic, and is an important industrial
heritage site in the history of the Republic. It is stated that there are registered
examples of civil architecture, consisting of workers’ dormitories of Siimer-
bank, officers’ houses and station buildings, within the urban registered area.
Taking into account the upper scale plan decisions in the conservation plan, a
conservationist approach in accordance with the general planning principles in
the context of sustainability has been demonstrated. A conservation approach
that does not see the protection as the protection of buildings and space, but
takes into account the local characteristics of Eregli has been accepted as the
upper framework. One of the main objectives of the plan is to be able to create
conservation awareness beyond the decisions taken and the planning period
(EKAIP, 2013).

As part of the conservation zoning plan, the physical characteristics of the
urban texture and structures in the area were examined, and decisions were
made about new functions and uses, taking into account existing functions
and areas of need. Existing functions were evaluated both in terms of required
equipment standards and according to the needs of the new space setup. The
largest proportion of land use decisions is reserved for social and cultural
facilities (25%). It covers an area of approximately 95,500 m2. The land use
decision that has the largest share after the social and cultural area is the in-
dustrial area (18%) (EKAIP, 2013).

- 13
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Station Site Buildings

There are many buildings in the station area that have survived since 1904.
There are the main train station building, the guard house, logistics chief, the
local, the lodging, the maintenance chief, the water tank, the locomotive de-
pot, the rotating platform and the worker’s barracks in the field (Figure 4).

1. Guard Building 7. Water Tank
2, Storage Building 8. Rotating Platform
3. Station Building 9. Locomative Depot

4-6,11-14. Worker's Barracks 10. Logistics Chief

Figure 4. Station site buildings (Tiirktas, 2023)

Eregli Weaving Factory

The factory, designed by German architects, was begun in 1934 and com-
pleted in 1937. The criteria for choosing the location of the factory are the
presence of railway transport, the proximity of raw material sources and the
presence of labor potential. Some structures were built to meet the needs of
the factory and its employees. In the area of the factory, such structures as the
factory building, water tower, timber warehouse, sports facilities, kindergar-
ten area, entrance and administration buildings, open and closed cinema areas
were built. With the factory, it aims to create environments that will affect the
development of urban space and bring the quality and understanding of urban
space from its traditional form to the “modern” line that the Republic is trying
to build (EKAIP, 2013).

Due to the social facilities in the factory, the foundations of a different
social life were laid in Eregli. In addition, the factory has become an import-
ant focal point of the district. The year 1950 was the most crowded year of
the factory, with 2140 workers and 60 civil servants. In the 1980s, a mosque
and a family club building were added to the area of civil servants’ houses.
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Since 1980, as a result of the state economic policy, the attitude towards the
state economic enterprise has changed and privatization studies have started.
As a result of the practices carried out within the scope of privatization, the
Eregli Stimerbank cloth factory was privatized in 1997. Some of the buildings
belonging to the factory have passed into the ownership of Eregli Municipal-
ity Treasury (EKAIP, 2013). Although the factory does not employ as many
workers as before, after the privatization process, it continues to produce with
an average of 600 workers, with a capacity to meet 40% of the clothing needs
of the Turkish Armed Forces (Url-3). Although the stone houses, which were
allocated to the associations in the process, remained idle and on the verge of
demolition, restoration works have started. In the factory area; factory build-
ing, entrance and administrative buildings, water tank, wooden warehouse,
sports facilities and a nursery (Figure 5).

ooden Warehouse#y

%,

Figure 5. Weaving factory and nearby buildings (Kocadag, 2022)

Officers’ Houses

The Officers’ Houses between the Factory and Station Street are, as the
name suggests, planned for the Factory Officers. Due to its location, it is sit-
uated between the factory and the station. The Officers’ houses differ in both
land layout and plan typology according to the administrative hierarchy of
the factory. All the buildings in the area of the Officers’ Houses are under the
control of Eregli Municipality and all the buildings are registered. During the
renovation process, most of the wooden doors and windows were replaced
with PVC and the exteriors were painted in different colors.
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Today, the Officers’ Houses have been re-functionalized with uses such
as a hotel, psychological counseling and research center, some associations,
youth center, women’s workshop, Down Cafe, kindergarten, women and fam-
ily services directorate, children’s library, health center and social facilities for
some professional groups. The aim was to ensure the continuity of the build-
ings. In addition to the buildings in the area of the Officers’ Houses, this area
is one of the most important landscape areas in the city center. The presence of
trees planted during the construction period adds value to the area. There are
many different types of trees in the area (Figure 6).

R e e

Figure 6. Officers’ houses location (Tiirktas, 2023)

Workers’ Houses/Stone Houses

The stone houses located south of the factory (Figure 7), west of the sta-
tion area, were, as the name suggests, built entirely with stone walls and were
constructed to house the workers. The walls of the buildings in this area were
constructed with rough stone on the outside and solid brick on the inside.
This group of worker buildings consists of three different types. It is believed
that the reason for the different types of construction is related to whether the
workers are married, single, or temporary. There are a total of 8 blocks in the
area (EKAIP, 2013). Although their construction started with the establish-
ment of the factory, the date of their completion is unknown. When the mu-
nicipal archives, factory archives and magazines were scanned in the research
conducted in 2012, it was found that the construction of the buildings was still
continuing in 1944.
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After the privatization of the factory, the stone houses began to deterio-
rate rapidly. Survivors of the Marmara earthquake of 1999 lived here. During
the factory period, the heating of the houses was provided by the factory, but
due to the heating problem of the buildings that were separated from the facto-
ry after the privatization, the earthquake victims caused destruction by making
various applications in the buildings. During the evacuation of the buildings,
which was carried out quickly in 2002 as part of the city project, great damage
was caused and elements such as wooden doors, windows and floors were
taken away during transportation. Restoration is still underway.

W !-1 WorkerIStone Houses

Flgure 7. Workers” houses (Tiirktas, 2023)

Results

The field study included a survey of 389 local residents, 80 profession-
als (urban planners, architects, civil engineers, landscape architects, etc.), and
20 local government officials. Questions about participation in the planning
process asked in the survey were excluded from the scope of this study. The
responses were processed in SPSS and frequency analysis was performed.
The answers to the questions asked in the questionnaire are listed below in
categories.

Findings Regarding Demographic Structure

Among the participants, 67% of the local people, 81% of the expert group,
and 70% of the local government participants are men. The gender distribu-
tion graph of the participants is shown in Figure 9a. Looking at the age graph
of the participants (Figure 9b), it can be seen that the 26—40 age group is the
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highest in all three groups.

When the educational status of the local people is examined, 6% are pri-
mary school graduates, 6% are secondary school graduates, 20% are high
school graduates, 18% are associate degree graduates, 42% are undergraduate
graduates, 6% are postgraduate graduates, and 1% are Ph.D. graduates. Figure
9c details the educational status of the participants.

Findings on Awareness of Conservation and Industrial Heritage

In order to understand how much the participants know about the con-
cepts of industrial heritage and / or cultural heritage, the question “Do you
know about the concepts of Industrial Heritage or Cultural Heritage?” was
asked. 45% of the respondents did not know at least one of these concepts. In
the group of experts, 21% did not know at least one of these concepts. In the
local government dimension, 25% of respondents indicated that they did not
have detailed information about at least one of these concepts (Figure 9d).

To get an idea of whether the participants have knowledge about the con-
cept of urban conservation, “Do you have any information about Urban Con-
servation?” question was posed. 68% of the public, 86% of the experts and
75% of the local administrators have an idea about the concept of protection
(Figure 9e).

In order to measure how much the local people value the structures in the
area, the question “Should the structures in the station area, Stone Houses,
Officer Houses and the structures in the factory area in Eregli be preserved?”
was asked. The answers given in all groups were determined as the need to
protect the structures in the area over 90% (Figure 9f).

“Why should the buildings be protected?” was posed and answered by
those who expressed the opinion that the buildings should be protected, de-
pending on the previous question. In addition to the options such as “Aesthet-
ic-Architectural Value, Heritage-Document Value, Identity Value, Economic
Value, Memorial Value”, which are the values of industrial heritage buildings,
as an option to the question, the “Other” option is presented to indicate if there
are other reasons they want to add. Participants could mark more than one
option for this question. In response, the public group of participants found
aesthetic and architectural value important, while the expert and local gov-
ernment groups found heritage and document value important. When all three
groups of participants are considered together, the responses for aesthetic and
architectural value and heritage document value come to the fore (Figure 9g).
In addition to these values, two of the participants shared their different opin-
ions by ticking the Other option. One of them stated that “the area and the
structures should be protected to prevent concreting” and the other stated that
“the buildings should be protected because I believe that they can provide a
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cultural heritage from the past to the future and a positive appearance to the
texture of the city”.

As mentioned in the previous section, many of the buildings in the region
have been unused for a long time, and although this was an important prob-
lem for the city, no solution could be found. In the question to determine the
reasons why the buildings remain unused in the eyes of the participants, the
options “economic reasons, property status, inability of the proposed projects
to be applicable, the local government does not give enough value to the area,
the public has no expectations from the area” were presented, and the “other
option” was presented for those with different opinions.

Participants also have the right to mark more than one option in this ques-
tion. The people and experts from the groups participating in the study agree
that the local government is responsible for keeping the buildings unused.
However, the participants from the local government argued that the region
remained vacant for economic reasons.

The participants also stated that there are reasons other than those we
identified in the “other” option. They say that this result occurs because “the
state is responsible”, “because of privatization”, “people and administrators
always try to save the day, and those who do not know about cultural heritage

and those who know are indifferent” (Fig. Sh).

Findings Regarding the Place of Industrial Heritage Buildings in Ur-
ban Memory

Based on the fact that people who lived and spent time in this area felt
that they belonged there and developed a sense of protection for the place
where they lived, the participants were asked whether they lived in the area in
question. From this point of view, the participants were asked: “Did you live
in the Stimerbank Weaving Factory or in the structures of the station? When
the answers were examined, it was found that 93% (in general) did not live in
this area. The responses of the participant groups to this question are detailed
in Figure 9i.

The aim is to find out how much of the factory and the station directly
touched or influenced the participants and whether the structures, which are
almost a century old, still interact with today’s people. For this purpose, it was
asked if there was anyone who worked in the Stimerbank Weaving Factory or
the railway station. According to the answers given, 37% of the public, 24%
of the experts and 50% of the local government participants had a relative who
worked here (Figure 9j).

The question “Do you have information about the projects planned to be
carried out in the region?” was asked to determine the participants’ knowl-
edge about the projects that have been done or will be done in the region
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and to determine the ability or power of the local government to raise public
awareness. 71% of the people answered that they are not aware of the projects
that have been done or are being done in the region. As a result of the survey,
it was found that 49% of the expert group and 50% of the local government
participants were not informed in detail about the projects to be carried out

here (Figure 9k).
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Figure 9. Evaluation of awareness about industrial heritage area of Eregli (Konya)
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Conclusion and Recommendations

In this article, it has been researched to measure the level of awareness
of the public, experts and local governments, who are important actors in the
protection of industrial heritage sites in Turkey, in the protection of these ar-
eas. In this context, the actors in question were asked for their ideas on some
concepts that form the basis of the concept of conservation and measuring the
places of these structures in urban memory.

The understanding of historic preservation is not to freeze the past; it
means to ensure the “continuity” of the future with the past (Tekeli, 2009). In
order to preserve the identity and memory of the city, it is necessary to revital-
ize the historical textures and consider the social-economic-physical environ-
ment holistically. The preservation of historical, cultural and environmental
richness is possible through planning (Ozden & Gérgiilii, 2006). The disap-
pearance of industrial areas due to reasons such as abandonment, neglect and
lack of protection creates a problem in terms of the continuation of cultural
continuity and cultural accumulation is at risk (Kariptas, 2019). The concept
of industrial heritage, which emerged as an attitude against the demolition of
industrial areas that have an important place in society’s past, is based on the
goal of protecting and preserving these industrial areas with different func-
tions in order to adapt them to today’s conditions (Tiirktas, 2023).

In Turkey, the writing of documents and data belonging to the history of
technology does not have a very long history. For this reason, the theoriza-
tion and evaluation of the definition of industrial heritage as a scientific field
and the determination of conservation methods and their application in many
examples are important opportunities for these applications to be made sci-
entifically in Turkey and achieve successful results (Mutlu & Yilmaz, 2018).
Since the vision of local governments for industrial heritage areas is generally
evaluated under “urban transformation,” cities faced the danger of not being
able to preserve their historical textures and features that characterized an era.
The inability of urban conservation practices, which began in Turkey in the
1960s, to show the necessary sensitivity and the fact that industrial heritage
areas are seen as potential rental areas have made their existing potential un-
usable. Recently, industrial heritage initiatives have been revived in Turkey.
Examples such as the Rahmi Ko¢ Museum, SEKA Paper Museum, Santral
Istanbul appear as successful examples. These structures, which have been
transformed within the framework of industrial heritage, present the daily life
of the workers of the social, economic, technical and technological periods of
the time and their working conditions.

In the study carried out on the sample area of Siimerbank Weaving Com-
plex and Station Buildings in Konya Province, Eregli District, in addition to
the physical continuity, the issue of conservation awareness necessary for the
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continuation of the relationship between the city and its inhabitants is dis-
cussed. The main issues related to the physical, social and economic dimen-
sions of conservation have been identified. Suggestions have been made for
the improvement of these heritage areas that will be met by all segments of
society.

As stated in Kaya (2012), Aydin and Okuyucu (2009) and ICOMOS
(2013), industrial heritage sites should be protected due to their aesthetic and
architectural, memorial, technical, economic and folkloric values. According
to the results of the research conducted in the field, it can be seen that although
the majority of the participants do not live here, they have established a bond
with the buildings and their protection instinct has developed. The partici-
pants stated that the buildings in this area should be preserved because of their
aesthetic and architectural value and their memory value. It can be seen that
as the age of the participants increases, the memorial value of the structures
becomes more important.

Cities, which are the living space of society in a social, economic and
cultural context, are the mirror of society, and society has the right to make all
kinds of decisions about the city. Cities belong to society and are adopted by
society at the level where they can meet its needs and desires. In other words,
the development of the community’s sense of belonging to the city is directly
proportional to the extent to which the city can meet the needs of the com-
munity. Local people must be actively involved in the decision-making and
implementation of the strategy to ensure that local needs and local ownership
are met. In this way, locality, legitimacy and reliability can be gained in the
planning studies to be developed. Social participation in conservation work at
any scale can be ensured and a sense of belonging can be strengthened.

The main result of the study is to show that the actors in Eregli have a
developed awareness of conservation. However, they are not involved in the
planning process. It is necessary to ensure that the protection process is not
only used physically but also with a functional selection that will appeal to
the city and its inhabitants. In this context, a participatory planning approach
should be adopted. In the survey study, the local government was the biggest
reason for the idle buildings. The demands and wishes of the people should be
urgently identified and decisions should be taken in this direction before the
buildings are worn out and given new functions.

A renewal scenario for the future of the region should be created in Eregli.
Re-evaluation models should be developed that aim to evaluate the industrial
heritage sites in the city on the basis of their social, cultural and economic
dimensions. The integration of industrial areas with their immediate surround-
ings, which function as spaces that support the economic, social and cultural
structure of the region, is extremely important for the further development of
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the settlement and the preservation of the continuity of social life. All these
processes should be designed with broad participation and from the bottom
up. Considering that all the structures studied in the study area are the lifestyle
of the people of the region and the bridge they have built with the past and
their memory, it should be aimed to develop the functions to be included in the
scenarios designed for the area in a social participation dimension, in a way
that meets the expectations of the public.

Eregli has an important industrial heritage area. The characteristics that
make this place important are the fact that the area is in the city center and
most of the area is publicly owned; it has an area and building stock that can
accommodate more than one urban function; it has urban spaces; and the area
has important landscape elements. In addition, the public’s desire to protect
the area and to participate in the planning and design process will help high-
light the area’s potential.
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INTRODUCTION

Consumer purchasing behavior is influenced by cultural, social, personal,
psychological and economic factors. Many of these factors are uncontrollable
and beyond marketers, but should be considered when trying to understand
the complex behavior of consumers (Madhavan, 2015). Cultural factors are
decisive in determining purchasing behavior and are part of external factors
affecting consumer behavior. The decision to purchase is deeply influenced
by cultural factors such as buyer culture, subculture and social class. While
culture is the main reason for a person’s wishes and behavior, each group or
community also has a cultural impact on purchasing behavior (Tekin, 2016).

Social factors significantly affect one’s purchasing behavior. There is
usually someone around every consumer who affects the purchase decision
(Lautiainen, 2015). Consumers have different lifestyles at different ages, and
the lifestyles they adopt determine the services and products they demand
(Comert and Durmaz, 2002). The professions of consumers create the need
and desire for products and services specific to their situation. The need for
clothing of a staff member and manager diverges. It needs different tools and
clothing related to worker and teacher professions. On the other hand, as the
education levels of individuals increase, their needs and demands also change
(Cemalcilar, 1998).

Consumer motivation is defined as an internal situation that directs in-
dividuals to identify and purchase products or services that meet their needs
and / or desires. Fulfilling these needs can motivate them to a repeated pur-
chasing behavior or to find different goods and services to satisfy these needs
(Bown-Wilson, 2017).

The furniture industry is one of the secondary sectors where products and
services, production and marketing are intertwined. Although it is the basic
need, it is among the durable consumer goods, it is a sector where fashion is
at least as effective as ready-to-wear (Turker, 2010). Furniture, which is one
of the basic tools in the arrangement of a space, is an important factor in the
design and comfort of a house. The function of furniture in our lives has been
an item and product that establishes and transmits its own meaning structures
within every period not limited to being an object used only at home (Arpaci,
2014). Consumer awareness and awareness are constantly increasing due to
changing living conditions. The consumer, who is not satisfied with the single
reference or selection criteria when purchasing furniture, by accessing the so-
cial media accounts or web pages of the companies over the internet; warranty
period, pricing, measure, material, It can get a positive or negative idea by
reaching other information in numerous variations such as design and these
and making preliminary evaluations about the products. The correct detec-
tion of consumers’ requirements and possibilities will enable them to reach
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the right product in need by choosing the most suitable conditions. Having
knowledge of furniture types and furniture features will help him make his
preferences in the most appropriate way (Arpact and Obuz, 2013).

When the studies for the furniture preferences of the consumers are ex-
amined, it is seen that the price, quality, brand, payment conditions, func-
tionality, easy cleaning feature of the furniture and after-sales services come
to the fore. In his study of Akyuz (2006), he examined the psychological,
socio-psychological and socio-cultural factors affecting consumer behavior in
furniture purchase. The process of purchasing furniture is very important for
consumers. The socio-cultural, psychological, demographic and situational
factors of each consumer are different from one. This situation is reflected in
the purchasing process and shapes consumers’ preferences (Andac, 2008). In
the study conducted by Arslan et al., (2009), the effects of the characteristic,
social and economic characteristics of the consumer on the choice of branded
furniture as a furniture user were investigated. In the case of Tiirker (2010)
Kiitahya province, he examined the effect of the factors of design from the
main components of the furniture industry on consumer behavior. Dulgeroglu
(2011) investigated the issue of determining consumer preferences in furniture
selection. Cabuk et al., (2012) Examined the behavior and attitudes of con-
sumers in Zonguldak province in furniture preference, customer profile was
determined according to demographic factors such as educational status, age,
gender, income status. Demircioglu (2012) examined the effects of the brand
on consumer purchasing behavior. Obuz (2012) examined consumers’ prefer-
ences for furniture, purchasing, usage behavior and furniture. As of consumers
living in Ankara, Arpaci (2014) has examined problems with purchasing and
using furniture and purchasing furniture. Korkut and Kaval (2015) investigat-
ed consumer preferences in the selection of furniture, and in their work they
demonstrated the purchasing behavior of consumers. Kaval (2017) Quality
documents in furniture consumer preferences in the case of Kocaeli province.

It has been found that the decision to purchase consumer furniture is made
mostly in stores and secondly on the internet. The main challenge with a prod-
uct is to attract consumers’ attention, determine their preferences and buying
habits (Jost et al., 2020 ). Consumers pay more attention to spending money
over time, the products they buy, and the risks they take when choosing prod-
ucts. In this context, the furniture industry is one of the markets most affected
by consumer behavior. (Khosro et al., 2020). Furniture is a type of product
that consumers choose with great care, spend a lot of time before deciding to
buy, and most people test before making a decision (Oblak et al., 2020).

The aim of the study is to reveal what are the factors that are effective in
the furniture preferences and selection of Usak University academic staff. In
this context, the study first included national and international studies on the
subject, In the implementation section, a questionnaire was applied to aca-
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demic staff at Usak University and in line with the data obtained, factors that
were effective in the furniture preferences and selection of consumers were
tried to be determined. In the literature review, it has been determined that
many studies have been conducted on the criteria affecting consumers’ furni-
ture preferences. However, there has been no study addressing what factors
may be important other than the factors in the literature, which is effective
in the furniture preferences of academic staff. It is thought that the work is
important in this respect, it will guide the operators operating in the furniture
decoration industry and will also contribute to the researchers who will work
in this regard in the future.

METHOD

The survey technique was used in obtaining data that could reveal the
preferences of the consumers regarding the furniture. The universe of the re-
search has been determined as academic staff of Usak University (UU). Its
sample constitutes academic staff working on the central campus. The ques-
tionnaire was prepared using the relevant source in such a way that it can be
easily understood by consumers (Donmez 2019). The questionnaire consists
of two parts, demographic features for consumers and preferences of consum-
ers for furniture, and 34 questions in total. In the first part of the survey; de-
mographic features for consumers, in the second part; It consists of 30 Likert
type expressions aimed at revealing the preferences of consumers regarding
furniture and the factors affecting consumers’ furniture purchasing behavior.
According to the Likert scale with 5’ for related questions in the second part;
I totally agree (5), I agree (4), No My Idea (3), I disagree (2), Absolutely Dis-
agree (1) 30 judgments are required to be evaluated according to *. The lowest
possible score for each question is 1, the highest score is 5°.

In the spring of the 2022-2023 academic year, it is aimed to reach all aca-
demic staff on the central campus. The data collection phase in the study was
limited until 01 March-01 April 2023 and a survey was conducted by reaching
it over the internet. Data obtained through Google drive were combined as of
May 15. After the survey implementation, there was a return from 120 aca-
demic staff.

The level of confidence for research and the sample size according to the
acceptable error are calculated according to the formula below (Gurleyen2005 ).

_ Z'xN=PxQ

]‘1 - ~ z z
Sampling size (n); NxDT+Z7XF*Q (1)

Z: Value at a certain level of significance (95% confidence level) accord-
ing to table t (1,96)
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N: Number of people in the target audience (universe) = 726

P: Possibility of the feature desired to measure in the main mass (99%
taken )

Q: 1-P Possibility of the feature desired to measure not to be in the main
mass (0.05)

D: accepted sampling error (%2 taken ).

n= (1,96* x 864 x 0,99 x 0,01) / (864x 0,02> + 1,96*> x 0,99 x 0,01) =
95,08 =95

Accordingly, sample size n=95 was calculated at 95.0% confidence level
over 0.05 acceptable error. Since the sample count was at least 85, 120 people
were sufficient for the sample. The reliability analysis of the questionnaire
used in the study yielded a Cronbach Alpha value of 0.766. Considering this
result, the scale appears to have reliability. Because the fact that the alphabet
is less than 0.40’ indicates that the scale is unreliable, low reliability between
0.40-0.60, reliable between 0.60-0.80, and high reliability between 0.80-1.0
(Ozdamar, 2002 ).

As a result of the evaluation of the ethical committee application made
for the research; applicability of the research Scientific research was found
suitable for ethics with the protocol decision of the Usak University Soci-
al and Humanities Scientific Research and Broadcasting Ethics Board dated
25.01.2023 and numbered E-89784354-050.99-125750.

Data Analysis

After the data obtained in the research was processed in MS Excel envi-
ronment, statistical analyzes were made using the SPSS 25 SPSS (Statistical
Packages for the Social Sciences) package program. Statistical expression of
the findings is given as frequencies-percentages, arithmetic mean and stan-
dard deviation.
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RESULTS

The findings of the research have been treated as demographics of em-
ployees, ergonomics of working spaces and physical environmental condi-
tions. The gender, age, educational level and service period of the personnel
included in the study are given in Table 1.

Table 1. Number and percentage distribution of demographic variables

Demographic Variables fnr)equency ?)Zr)cent
Male 78 65
000 Female 42 35
25-34 27 22.5
N 35-44 33 27.5
45-54 38 31.6
54 and above 22 18.4
Research Assistant 15 12.5
Lecturer 19 15.8
Educational Status Assistant Professor 48 40.0
Associate Professor 25 20.8
Professor 13 10.9
15000 tl and below 11 9.2
15001-18000 tl 25 20.8
Income Status 18001-21000 tl 28 23.3
21001-24000 tl 22 18.3
24001-27000 tl 19 15.9
27001 tl and above 15 12.5

When the information in Table 1 is analyzed, it is seen that 65% of the
academic staff participating in the study were male and 35% were female.
It was determined that 31.6% of lecturers were between the ages of 45-54,
27.5% between the ages of 35-44, 22.5% were 25-34 years old, and 18.4%
were 55 years old and above this age. 40% of the lecturers participating in
the research are assistant professors, 20.8% of them are associate professors,
15.8% are lecturers, 12.5% are research assistants, 10.9 of them were found to
be professors. When the income of the academic staff is investigated, 23.3%
of them are between 18001-21000 tl incomes, 20.8% of them are between
15001-18000 tl incomes, 18.3% of them are between 21001-24000 tl incomes.
It was determined that 12.5% was 27001 tl and above incomes and 9.2% was
15000 tI and below incomes.

The arithmetic means of the expectations of the consumers included in
the research regarding the factors affecting their furniture purchasing prefer-
ences are given in Table 2.
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Table 2 The arithmetic means regarding participants’ expectations regarding factors
affecting their preferences

1 2 3 [4 5 |

Q1. When purchasing furniture. I pay attention to the advice of my close circle
(family. friends. etc.).

Gender [N | % N | % N | % N | % N | % X Ss

Male 13 |16.67 |25 [32.05 |15 |19.23 |13 |16.67 |12 |15.38 |2.82 |1.326

Famale [2 |4.76 |3 |7.14 |5 |11.90 |22 [52.38 |10 |23.81 |3.83 |1.034

Q2. When buying furniture. I pay attention to its brand.

Gender (N | % N |[% N |[% N |[% N |[% X Ss

Male 10 |12.82 |11 |14.10 {13 |16.67 |25 |32.05 |19 |24.36 |3.41 |1.343

Famale [4 |9.52 |5 |[11.90 [6 |14.29 |15 [35.71 |12 |28.57 |3.62 |1.287

Q3. When purchasing furniture. I pay attention to the materials used.

Gender (N |% N [% N [% N [% N [% X Ss

Male 8 11026 |11 [14.10 (14 |17.95 |23 |29.49 |22 |28.21 |3.51 |1.317

Famale |2 |4.76 |4 |9.52 |7 |16.67 |14 |33.33 |15 [35.71 |3.86 |[1.160

Q4. When purchasing furniture. I make sure it is of good quality.

Gender (N | % N |[% N |[% N |[% N |[% X Ss

Male 4 513 |5 |641 |10 [12.82 |32 [41.03 |27 |34.62 |3.94 |1.097

Female 238 |2 |4.76 |4 ]9.52 |18 |42.86 |17 [40.48 [4.14 |0.952

Ju—

QS. When purchasing furniture. I pay attention to the company’s warranty condi-
tions.

Gender % % N % N % N (% X Ss

Female 9.52 476 |7 |16.67 |16 [38.10 [13 [30.95 |3.76 |1.226

N N

Male & 11026 |9 |[11.54 |11 |14.10 |24 |30.77 |26 |33.33 |3.65 |1.327
4 2
n 4

purchasing furniture. I pay attention to the company’s after-sales ser-

% [N |[% [N [% [N |[% [N |[% [X |Ss
6

9.52 |6 |[14.29 |10 |23.81 |11 |26.19 |11 [26.19 |3.45 |1.292

N

Male 5 |64l 7.69 |8 [10.26 |27 |34.62 |32 |41.03 [3.96 |1.189
4
a

Q7. 1 pay attention to the price when buying furniture.

Gender [N |% N |% N |% N |% N |% X Ss

Male 2 1256 (2 |2.56 |5 |6.41 (32 |41.03 |37 |47.44 |4.28 |0.896

Female [8 |19.05 |12 [28.57 |8 |19.05 |8 [19.05 |6 |14.29 |2.81 |1.348
n purchasing furniture. I pay attention to the store atmosphere and fea-

Gender [N | % N (% N (% N (% N (% X Ss

Male 16 [20.51 |18 |23.08 |21 [26.92 |12 |15.38 |11 |14.10 |2.79 |1.355

Female (2 [4.76 [3 [7.14 |5 |11.90 |15 |35.71 |17 |40.48 [4.00 |0.932

Q9. When buying furniture. I pay attention to its advertisements.

Gender |N | % N |% N |% N |% N |% X Ss

Male 14 [17.95 |20 |25.64 |18 |23.08 |14 |17.95 |12 |15.38 |2.87 [1.333

Female |3 |[7.14 |4 [9.52 |4 |9.52 |16 [38.10 |15 |35.71 |3.86 [1.221

Q10. When buying furniture. I pay attention to promotions and price campaigns.
% N |[% N |[% N (% N (% X Ss

N
Male 2 (256 (4 |5.13 |12 [15.38 |32 [41.03 |28 |35.90 |4.03 |0.980
9

Female 2143 |8 |19.05 |4 [9.52 |9 |21.43 |12 |28.57 [3.17 |1.256
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Q11. When purchasing furniture. I pay attention to the availability of product price
catalogs and brochures.

Gender [N | % N |% N |% N |% N |% X |[Ss
Male 12 |1538 |11 |14.10 [12 |15.38 |22 [28.21 |21 |26.92 |3.37 |1.162
Female |2 [4.76 |2 |4.76 |5 |11.90 |16 [38.10 |17 [40.48 |4.05 [0.932
Q12. When purchasing furniture. I pay attention to the service of the sales staff in
the store.

Gender [N | % N |[% N |[% N |[% N |[% X |Ss
Male 19 |24.36 |18 [23.08 |16 |20.51 |13 [16.67 |12 |15.38 |2.76 |1.397
Female |3 |7.14 |3 |7.14 |5 |11.90 |16 [38.10 [15 |35.71 |3.88 |1.194
Q13. When purchasing furniture. I make sure that it can solve health problems such
as neck. back. waist and foot pain.

Gender (N | % N |[% N |[% N |[% N |[% X Ss
Male 6 |7.69 |7 |897 |12 |15.38 |25 [32.05 |28 [35.90 [3.79 |1.242
Female |2 |4.76 |2 [4.76 |5 |11.90 |16 |38.10 |17 |[40.48 [4.05 |1.081
Q14. When purchasing furniture. I pay attention to its design. color and appearan-
ce.
Gender (N | % N % N % N | % N | % X Ss
Male 16 |20.51 |19 |24.36 (21 [26.92 |11 [14.10 |11 |14.10 |2.77 |1.318
Female |1 (238 |2 [4.76 |4 |9.52 |17 |40.48 |18 [42.86 [4.17 [0.961
Q15. When buying furniture. I pay attention to whether it is ergonomic-comfor-
table.

Gender [N | % N [% N [% N [% N [% X |[Ss
Male 9 |11.54 |8 [10.26 |13 |16.67 |22 |28.21 |26 |33.33 |3.62 [1.351
Female |3 |7.14 |3 |7.14 |4 |9.52 |16 |38.10 |16 [38.10 [3.93 |1.197

N: The number of participants. X: Arithmetic mean. Ss: Standard deviation.

I totally agree (5), I agree (4), No My Idea (3), I disagree (2), Absolutely Disagree (1)

According to Table 2, it is determined that female do not take into account
the advice of many of their close circle when purchasing furniture, while male
do not take into account the opinions of their close circle. When purchasing
furniture, most male and female express their opinions about the brand of the
furniture, the quality of the materials used in the furniture, the company’s
warranty conditions and that they are not allowed to provide after-sales ser-
vice. While the furniture purchasing price factor emerges as a value that gives
importance to male relations, it is not considered an important factor for most
female. When buying furniture, female pay attention to the atmosphere of the
store, the features of the store, and most of the advertisements given. While
purchasing furniture, male pay most attention to promotions and price cam-
paigns, while female pay most attention to the presentation of product price
catalogs and brochures. When purchasing furniture, attention was paid to the
service of the sales staff in the store and the number of female, but it was not a
factor taken into account because it was not seen in male. The same situation
is found to be valid for evaluating furniture according to its design, color and
appearance. In other words, design, color and number emerge as an important
factor for the number of female. When purchasing furniture for male and fe-
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male, it is determined that health problems such as neck, back, waist and foot
pain cannot be solved, and ergonomic-comfort is a factor that should be taken

into consideration.

The arithmetic means of the expectations of the consumers included in
the research regarding the factors affecting their purchasing preferences are

given in Table 3.

Table 3 The arithmetic means regarding participants’ perceptions about factors affecting

their preferences.

1 2 [3 [4 |5 |
Q1. The advice of my close circle (family, friends, etc.) was effective in my choice of purcha-
sing furniture.
Gender [N |% N [% N [% N |% N |% X |[Ss
Male 10 [12,82 |20 (25,64 |19 (24,36 |15 [19,23 |14 |[17,95 |3,04 |1,304
Female |2 4,76 2 4,76 3 7,14 20 |47,62 |15 |[35,71 |4,05 |1,035
Q2. Its brand has been effective in my choice of purchasing furniture.
Gender |N |% N |% N |% N |% N |% X |Ss
Male 14 |17,95 |16 |[20,51 |19 |24,36 |14 |17,95 |15 |[19,23 |3,00 |1,377
Female |2 4,76 3 7,14 5 11,90 |16 |38,10 |16 |38,10 |3,98 |[1,115
Q3. The materials used influenced my choice of purchasing furniture.
Gender [N |% N |% N |% N |% N |% X |[Ss
Male 7 8,97 6 7,69 11 [14,10 |25 [32,05 |29 (37,18 |3,81 |1,270
Female |2 4,76 3 7,14 4 9,52 16 |38,10 |17 (40,48 |4,02 |1,115
Q4. Its high quality influenced my choice of purchasing furniture.
Gender |[N |% N (% N (% N (% N (% X Ss
Male 2 2,56 7 8,97 7 8,97 32 141,03 |30 (38,46 |4,04 |1,038
Female |2 4,76 2 4,76 4 9,52 18 42,86 |16 (38,10 |4,05 |1,058
Q5. The company’s warranty conditions were effective in my choice of purchasing furniture.
Gender (N |% N [% N [% N [% N [% X |Ss
Male 6 7,69 9 11,54 |7 8,97 27 34,62 |29 |[37,18 |3,82 |1,266
Female |2 4,76 4 9,52 5 11,90 |17 40,48 |14 |33,33 |[3,88 |[1,131

Q6. The company’s after-sales service

s were effective in my choice of purchasing furniture.

Gender [N (% N |% N |% N |% N |% X |Ss
Male 4 5,13 5 6,41 8 10,26 (28 [3590 |33 42,31 [4,04 |[1,122
Female |2 4,76 3 7,14 8 19,05 (15 |3571 |14 (33,33 [3,86 |[1,117
Q7. The price was effective in my choice of purchasing furniture.

Gender [N |% N [% N [% N [% N [% X |[Ss
Male 4 5,13 6 7,69 8 10,26 |27 |34,62 |35 |44,87 |4,14 |1,161
Female |6 14,29 |11 (26,19 |8 19,05 |8 19,05 |9 21,43 |3,07 ]1,386

Q8. The atmosphere an
niture.

d features of the store were effec

tive in my choice of p

urchasing fur-

Gender [N |% N |% N |% N |% N |% X Ss
Male 16 (20,51 |18 |23,08 (17 |21,79 |13 |16,67 |14 |[17,95 |2,88 [1,396
Female 1 2,38 2 4,76 4 9,52 17 (40,48 |18 |42,86 (4,17 |0,961

Q9. Its advertisement was effective in my choice of purchasing furniture.
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Gender [N |% N (% N (% N (% N (% X Ss

Male 13 [16,67 |15 |[19,23 |19 |24,36 |16 |[20,51 |15 |[19,23 |3,06 |1,361

Female |2 4,76 3 7,14 7 16,67 |16 |[38,10 |14 |33,33 [3,88 |1,109

Q10. Promotions and price campaigns have been effective in my choice of purchasing furni-
ture.

Gender (N |% N (% N (% N (% N (% X Ss

Male 8 10,26 |10 |12,82 |12 |15,38 |25 |32,05 |23 [29,49 |3,58 |[1,314

Female |2 4,76 3 7,14 4 9,52 14 (33,33 |19 (45,24 |4,07 |1,135

Q11. The presentation of product price catalogs and brochures has been effective in my choice
of furniture purchasing.

Gender |N (% N |% N |% N |% N (% X Ss

Male 9 11,54 |10 |12,82 |13 |16,67 |24 |30,77 |22 |28,21 (3,51 |[1,336

Female |3 7,14 3 7,14 3 7,14 15 |[35,71 |18 (42,86 |4,00 |1,210

Q12. The service of the sales staff in the store was effective in my choice of purchasing furni-
ture.

Gender |N |% N [% N [% N [% N [% X Ss

Male 12 15,38 |17 [21,79 |18 |[23,08 |15 |19,23 |16 |20,51 |3,08 |[1,365

Female |2 4,76 2 4,76 5 11,90 |16 |38,10 |17 |40,48 [4,05 |1,081

Q13. The fact that it provides solutions to health problems such as neck, back, waist and foot
pain has been effective in my choice of purchasing furniture.

Gender [N |% N |% N |% N |% N |% X Ss

Male 6 7,69 7 8,97 12 115,38 |25 |32,05 |28 3590 |3,79 |1,242

Female |2 4,76 2 4,76 5 11,90 |16 |38,10 |17 |40,48 |4,05 |1,081

Q14. Design, color and appearance were effective in my choice of purchasing furniture.

Gender ([N (% N [% N [% N [% N [% X Ss

Male 4 5,13 4 5,13 14 [17,95 |29 |[37,18 |27 [34,62 |3,91 [1,095

Female |1 2,38 1 2,38 4 9,52 16 (38,10 |20 [47,62 |4,26 |[0,912

Q15. Its ergonomic and comfortable nature influenced my choice of purchasing furniture.

Gender [N [% N (% N (% N (% N (% X Ss

Male 3 3,85 3 3,85 13 [16,67 |29 |[37,18 |30 |[38,46 |4,03 |[1,032

Female |3 7,14 2 4,76 4 9,52 17 40,48 |16 |[38,10 |3,98 1,158

N: The number of participants, X: Arithmetic mean, Ss: Standard deviation.

I totally agree (5), I agree (4), No My Idea (3), I disagree (2), Absolutely Disagree (1)

When the arithmetic means of the consumers participating in the research
regarding their perceptions of the factors affecting their furniture purchasing
preferences are examined according to the gender variable; female consum-
ers’ advice from their close circle (family, friends, etc.), the impact of the
brand, the materials used, the store atmosphere and features, the effectiveness
of its advertising, promotions and price campaigns, presentation of product
price catalogs and brochures, neck, back, waist and foot pain. The arithmetic
means of factors such as being able to solve health problems, the service of the
sales staff in the store, design, color and appearance were found to be higher
than the arithmetic means of male consumers. On the other hand, the aver-
age scores of male consumers on factors such as the quality of the furniture,
warranty conditions, product price, after sales services of the company and
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ergonomic-comfortability were found to be higher than the arithmetic means
of female consumers. When the arithmetic means are examined; the design,
color and appearance of the furniture, store atmosphere and features, price,
promotions and price campaigns, advice from close circle (family, friends,
etc.) have the highest means being able to solve health problems such as neck,
back, waist and foot pain respectively. While the company has the highest
arithmetic means quality and after-sales services, it has been understood that
the effect of the brand, advertising, warranty conditions, store atmosphere and
features, presentation of product price catalogs and brochures have the lowest
averages.

Examining the preferences of consumers to furniture, the price, quality,
quality document, brand, service and warranty cosul, payment cosul, of furni-
ture in the works of the enterprises, it is seen that it is useful and post-sales ser-
vices are important (Burdurlu et al., 2004; Ozturk, 2006; Andac, 2008; Turedi,
2010; Dulgeroglu, 2011).

Akyuz (1998) found that the factors that consumers attach most impor-
tance to when purchasing furniture are comfort in use (66%) and durability
(45%). Burdurlu et al. (2004) determined that the price of furniture comes first
in the priority order of furniture product features that consumers prefer when
purchasing furniture, followed by furniture quality and the presence of a qual-
ity certificate. Ozturk (2006) on consumers’ product preferences; It has been
determined that the brand, the price of the product, the service and warranty
conditions of the product are important.

Andac (2008) stated that brand and firm are important when purchasing
furniture at 50% of participants in his study examining the main reasons for
purchasing furniture; It has been determined that consumers buy furniture be-
cause it is functional (70%) and because it is ergonomic (58%). These studies
support the research findings. In the study of Turedi (2010), it was determined
that consumers showed the quality certification of the product as (36% ) as
the most important factor in furniture preference. The participants stated that
the effect of the brand is important in the purchase of furniture. Obuz (2012)
participants %He stated that 95.9 > made an assessment of brand and quality
when purchasing furniture. Dulgeroglu (2011) according to the priority order
of consumers when making their choices when purchasing furniture; It was
determined that they chose the quality of the furniture, the price and payment
terms, ease of use and the reliability of the brand. These studies support the

research findings.
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CONCLUSIONS

This study was carried out in the reveal what are the factors that are ef-
fective in the furniture preferences and selection of Usak University academic
staff.

While the participants are mostly influenced by the advice of their close
circle when purchasing furniture, male participants are not influenced by the
opinions of their close circle. While purchasing furniture, female participants
mostly create a perception regarding the brand of the furniture, while male
participants do not create a perception regarding the brand.

Female and male participants express a common opinion that they are
influenced by the materials used in furniture and the quality of the material,
the company’s warranty conditions and after-sales service factors, and they
have created a perception regarding this. While the price factor predominantly
forms the perception of male participants when purchasing furniture, female
participants mostly develop the perception that it is not important. It is ob-
served that female participants have higher perceptions about the atmosphere
of the store, the features of the store, and the advertising factors when pur-
chasing furniture than male participants. Both male and female participants
develop a common perception that they attach importance to promotions and
price campaigns, presentation of product price catalogs and brochures when
purchasing furniture, and that furniture is evaluated according to its design,
color and appearance. When purchasing furniture, it is seen that the service
and attitude of the sales staff in the store are a factor that female participants
mostly attach importance to, while male participants are undecided.

It is observed that male and female participants have developed a com-
mon perception when purchasing furniture that it can be a solution to health
problems such as neck, back, waist and foot pain, and that it is ergo-nomic and
comfortable, and they pay attention to this fact. It may be suggested to con-
duct a similar research including the administrative staff of Usak University
and compare the results, as well as the academic and administrative staff of
universities in different provinces in Turkey and compare the results.
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Introduction

In the face of an aging global population, dementia has emerged as a
significant public health concern, affecting millions worldwide. This progres-
sive condition impacts individuals cognitively and alters their interaction with
their physical environment. As such, there is an increasing need for environ-
ments and products specifically designed to accommodate the unique needs of
individuals with dementia.

This paper delves into the connection between medical knowledge and
industrial design, with a particular emphasis on developing products and envi-
ronments that cater to the needs of dementia patients. Although prior research
has thoroughly documented the medical and psychological aspects of demen-
tia, there is an increasing acknowledgment of the potential of design to im-
prove the quality of life for those affected by this condition. Medical insights
on dementia with industrial design principles to create tailored living spaces
for individuals with dementia. The aim is to address cognitive and sensory
challenges and improve safety and comfort.

This paper provides actionable guidelines for designers and stakeholders
in creating dementia-friendly environments through a comprehensive review
of current design interventions and an in-depth analysis of dementia-related
medical findings. The ultimate goal is to contribute to developing spaces and
products that not only accommodate the needs of individuals with dementia
but also enhance their well-being and independence.

Definition of Dementia

Dementia refers to a decline in cognitive function and related symptoms.
These symptoms, which are more severe than those associated with the typi-
cal aging process, encompass memory loss, difficulty in problem-solving, and
challenges in language and perception (Alzheimer’s Association, 2021). Brain
diseases and injuries such as Alzheimer’s or stroke are known to be among the
leading causes of dementia. (World Health Organization [WHO], 2020).

Stages of Dementia

The progression of dementia is typically classified into several stages,
which assist in providing insights into the severity of symptoms and guiding
care approaches:

No Impairment: At this stage, there is no evidence of memory problems
or abnormalities during medical examinations (Jack et al., 2011).

Very Mild Cognitive Decline: Memory lapses, such as forgetting familiar
words or the location of everyday objects, maybe a normal part of aging or
the initial indications of Alzheimer’s disease. However, medical professionals
or loved ones may notice these changes infrequently. (Petersen et al., 2009).
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Mild Cognitive Decline: In some cases, early-stage Alzheimer’s can be
identified by cognitive difficulties that friends and family notice. These diffi-
culties may include struggling to find the right words during conversations,
experiencing difficulty with organizing and planning, and forgetting recent
events or new information (Backman et al., 2005). However, it is essential to
note that not all individuals with Alzheimer’s exhibit these symptoms.

Moderate Cognitive Decline: Mild or early-stage Alzheimer’s disease
can be detected through a careful medical interview that looks for cognitive
problems. Symptoms may include forgetfulness of recent events, difficulty
managing finances, decreased awareness of current events, social withdrawal,
and moodiness (Gauthier et al., 2006).

Moderately Severe Cognitive Decline: As Alzheimer’s disease progress-
es to the moderate or mid-stage, memory loss, and cognitive impairment be-
come more noticeable. Patients may require assistance with daily activities
such as dressing or bathing. They may also struggle to remember basic per-
sonal information, such as their address (Gauthier et al., 2006).

Severe Cognitive Decline: Patients with moderately severe or mid-stage
Alzheimer’s disease experience memory deterioration and personality chang-
es and may require assistance with daily activities. They may also experience
hallucinations, delusions, and paranoia.

Very Severe Cognitive Decline: Individuals with severe or late-stage Alz-
heimer’s disease lose the ability to communicate, recognize loved ones, and
perform daily tasks. They may also experience difficulty swallowing and re-
quire full-time care (Brookmeyer et al., 2007).

Prevalence of dementia and its impact on individuals and caregivers

Dementia is a term that refers to a range of neurodegenerative disorders,
the most common of which is Alzheimer’s disease. These conditions cause
a gradual decline in cognitive function, memory, and the ability to perform
daily tasks. Dementia is a significant public health concern worldwide, and
it affects an estimated 50 million people. Due to the aging population, this
number is projected to triple by 2050, making it an even more pressing issue.
(WHO, 2019)

The impact of dementia extends beyond the affected individuals to care-
givers, families, and communities. Individuals with dementia experience a
progressive loss of cognitive functions, leading to impaired memory, reason-
ing, and communication skills (Alzheimer’s Association, 2020). This decline
often results in a loss of independence and autonomy, necessitating increasing
levels of care and support. Affected individuals may also experience changes
in behavior and personality, such as agitation, depression, and social with-
drawal, which can further complicate care and diminish their quality of life
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(Alzheimer’s Association, 2020).

Caregivers, often family members, bear a significant burden when pro-
viding support and care for individuals with dementia. The progressive na-
ture of dementia means that the caregiving role can extend over many years,
requiring substantial time, emotional investment, and resources (Brodaty &
Donkin, 2009). Caregivers frequently report high levels of stress, anxiety, and
depressive symptoms, a phenomenon referred to as caregiver burden (Zarit,
Reever, & Bach-Peterson, 1980). This burden can be exacerbated by a lack of
resources, inadequate support, and the challenges of managing the complex
care needs and behavioral symptoms associated with dementia.

Dementia has a significant impact on society, including direct medical
expenses, long-term care expenses, and lost productivity of both patients and
caregivers. With the increasing prevalence of dementia, there is a growing
need for healthcare services, specialized care facilities, and support services
for both patients and caregivers, as highlighted by Wimo et al. in 2017.

In conclusion, the prevalence of dementia has far-reaching implications,
affecting the cognitive, emotional, and physical well-being of affected individ-
uals and placing a substantial burden on caregivers and society at large. Ad-
dressing dementia requires a multifaceted approach, encompassing medical
care, supportive services, and dementia-friendly environments and products.

Necessity of integrating medical knowledge into industrial design to
create dementia-friendly environments and products.

Integrating medical knowledge into industrial design is a critical strategy
for creating environments and products that are responsive to the needs of
individuals with dementia. Dementia, as a cluster of neurodegenerative con-
ditions, profoundly alters cognitive functions, necessitating modifications in
the living environment and the utilization of specially designed products to
promote safety, ease of use, and comfort for the affected individuals (Fleming
& Purandare, 2010).

The necessity of this integration emerges from the distinctive symptom-
atology of dementia, which includes memory loss, decreased problem-solv-
ing abilities, and sensory impairments, all of which can lead to challenges in
navigating and interacting with one’s environment (Calkins, 2018). Research
in gerontology and cognitive disorders has identified several environmental
factors that can exacerbate the symptoms of dementia, such as poor light-
ing, complex spatial layouts, and non-contrasting colors (Marquardt et al.,
2011). Conversely, medical research also provides evidence for environmen-
tal interventions that can mitigate cognitive deficits, such as enhanced lighting
to improve circadian rhythms and color-coded paths to facilitate navigation
(Calkins, 2018).
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Industrial design that does not incorporate such medical insights may in-
advertently contribute to a decreased quality of life for individuals with de-
mentia, creating products and environments that are difficult to understand,
use, and navigate. For example, everyday objects and appliances with com-
plex interfaces can pose significant challenges to those with cognitive im-
pairments, potentially leading to frustration, a sense of helplessness, and de-
creased autonomy (Iwarsson et al., 2007).

Moreover, integrating medical knowledge into design practices aligns
with the principles of inclusive design, which advocates for creating products
and environments accessible to people with various abilities and disabilities
(Clarkson et al., 2013). By adopting a design approach informed by medi-
cal knowledge, designers can create preventive solutions, reducing risks and
enhancing the well-being of people with dementia. The implementation of
this approach is deemed ethically necessary and economically advantageous.
It has the potential to significantly decrease healthcare expenses by averting
accidents and enhancing the health and independence of individuals with de-
mentia (Gitlin et al., 2001).

In summary, integrating medical knowledge into industrial design is es-
sential for developing dementia-friendly environments and products. Such in-
tegration ensures that design decisions are underpinned by an evidence-based
understanding of the needs of individuals with dementia, leading to environ-
ments and products that enhance safety, support independence, and improve
quality of life.

Existing design interventions and products aimed at supporting individ-
uals with dementia.

A systematic review of existing design interventions and products to
support individuals with dementia necessitates an examination grounded in
academic rigor. This entails a critical appraisal of empirical studies, design
case studies, and evaluative reports on the efficacy and usability of such in-
terventions and products. The review should address both the physical envi-
ronment—comprising spaces where individuals live, receive care, and engage
in daily activities—and the product designs specifically tailored to meet the
unique needs of those with dementia.

Physical Environmental Interventions:

The design of physical environments can profoundly impact individuals
with dementia. According to a study conducted by Fleming et al. in 2016,
modifying the environment of individuals with dementia can have a signif-
icant impact on their well-being. Simple interventions like brighter lighting,
uncluttered spatial layouts, and non-reflective flooring can enhance their qual-
ity of life and reduce behavioral and psychological symptoms associated with
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the condition. Specific interventions, like using color and contrast to aid in
navigation and the delineation of spaces, can promote independence and re-
duce confusion (Marquardt & Schmieg, 2009). Moreover, secured gardens
and walking paths can encourage physical activity and social interaction,
which are beneficial for this population (Detweiler et al., 2008).

Product Design Interventions:

Product design interventions that cater to the needs of individuals with de-
mentia are critical in promoting autonomy, safety, and well-being. Ergonom-
ically designed products that account for cognitive and sensory impairments
can significantly enhance the daily living experiences of these individuals.

For instance, adaptive utensils and dinnerware can address the motor dif-
ficulties and sensory perception changes encountered by individuals with de-
mentia, enabling them to eat independently and maintain nutrition. Research
by Algase et al. (1996) has shown that using such adaptive devices can reduce
eating difficulties and improve mealtime experiences.

Simplified communication devices have also been developed to help
maintain social connections despite cognitive decline. These devices, which
include picture phones and simplified remote controls, allow for ease of use
and help to counteract the isolation often experienced by those with dementia
(Topo, 2009).

Additionally, the design of clothing with Velcro fasteners and elastic
waistbands can ease the dressing process for individuals with dementia, which
can become a complex task due to impaired motor skills and cognitive func-
tion. This also extends to specially designed footwear that can reduce the risk
of falls, a common hazard for this population (Tideiksaar, 1998).

In terms of cognitive aids, objects such as large-face clocks and calendars
with clear, legible numbers and letters can assist individuals with dementia in
maintaining awareness of time and date, which are often disoriented in this
group (Cipriani, Bianchetti, & Trabucchi, 2006).

Interactive technology, including tablet applications specifically designed
for dementia, can offer cognitive stimulation, reminiscence therapy, and lei-
sure activities. Such technologies have been shown to support engagement
and may reduce behavioral and psychological symptoms of dementia (Astell
etal., 2010).

In summary, product design interventions offer significant potential for
improving the quality of life for individuals with dementia. These designs
focus on functionality, simplicity, and safety, addressing specific challenges
such as disorientation, memory loss, and reduced motor skills. As the field ad-
vances, continuous user-centered research and iterative design processes are



International Research and Reviews in Architecture, Planning and Design - 47

critical to ensure that products remain effective and relevant for this diverse
and growing population.

Technological Innovations:

Incorporating advanced technologies in designing products and environ-
ments for individuals with dementia is a burgeoning area of research. Techno-
logical interventions are being tailored to assist in compensating for cognitive
impairments and to facilitate greater independence and safety.

Smart home technologies are one of the forefront innovations in this
realm. These systems can control environmental variables such as tempera-
ture and lighting, which may be beneficial for those with dementia who have
difficulty regulating their body temperature or have impaired vision. They can
also provide automated reminders for medication and appointments, which
can assist individuals with memory impairments (Ienca et al., 2017).

Wearable technology is another area of significant development. Devices
such as activity trackers can monitor physical activity and vital signs, while
GPS-enabled wearables can help locate individuals who may wander, a com-
mon and dangerous behavior associated with dementia (Landau et al., 2009).
These wearables can also incorporate emergency response features, ensuring
timely assistance when needed.

Cognitive assistive technologies like tablet and computer applications aim
to support cognitive functions like memory, attention, and problem-solving.
These technologies often include memory aids, games designed to enhance
cognitive resilience, and software to facilitate communication with loved ones
and caregivers (Astell et al., 2019).

Moreover, research into the use of robotics in dementia care has indicat-
ed the potential for robots to provide companionship, assist with daily tasks,
and even support cognitive therapy sessions. These robots range from simple
companion pets to more complex humanoid robots that can interact socially
with patients (Mordoch et al., 2013).

Despite the promise of these technological innovations, it is imperative
to note that technology should be designed with the user in mind, ensuring it
is accessible, intuitive, and genuinely meets the needs of those with dementia.
User acceptance and ethical considerations, such as privacy and autonomy, are
critical factors that must be rigorously evaluated in deploying new technolo-
gies for dementia care (Robinson et al., 2013).

Evaluative Frameworks:

Evaluating the effectiveness of these interventions is critical. It is often
achieved through frameworks that consider user-centered outcomes such as
usability, accessibility, and satisfaction, as well as clinical outcomes such
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as the progression of symptoms or incidents of harm (Lawton & Nahemow,
1973; Gitlin, 2003). Longitudinal studies and randomized controlled trials
provide valuable insights into the long-term effects of design interventions on
the well-being of individuals with dementia and their caregivers.

In conclusion, a detailed review of design interventions for dementia re-
veals a growing body of evidence supporting the potential of thoughtful design
to alleviate the challenges associated with dementia. However, the complex-
ity of dementia as a condition means that interventions must be personalized
and adaptable. Ongoing research is essential to refine design strategies and to
foster environments and products that can respond to the evolving needs of
individuals with dementia.

Gaps and Challenges: shortcomings and challenges in current design
practices for dementia care.

The field of design for dementia care, despite its advancements, faces
several shortcomings and challenges that warrant critical examination. These
challenges primarily stem from the complex nature of dementia, the diverse
needs of individuals, and the evolving landscape of care practices.

One-Size-Fits-All Approach: A significant challenge in the design for de-
mentia care is the tendency to adopt a one-size-fits-all approach. Dementia
manifests differently in each individual, with a wide array of symptoms and
progression rates (Alzheimer’s Disease International, 2019).

Limited User Involvement in the Design Process: The involvement of in-
dividuals with dementia in the design process is often limited. This exclusion
can lead to a lack of understanding of their unique experiences and needs,
resulting in environments and products that are not fully user-centered (Ken-
ning, 2017). Engaging individuals with dementia in the design process can
provide valuable insights and lead to more effective and personalized solu-
tions.

Balancing Safety and Autonomy: Striking a balance between ensuring
safety and promoting autonomy is a persistent challenge. Overemphasis on
safety can lead to overly restrictive environments that limit the independence
and quality of life for individuals with dementia (Marquardt & Schmieg,
2009). Conversely, designs that focus too much on autonomy may inadver-
tently increase risks, such as falls or wandering.

Technological Integration and Accessibility: While technological ad-
vancements offer promising solutions, integrating technology in a way that is
accessible and acceptable to older adults with dementia remains a challenge
(Lauriks et al., 2007). The usability of technologically advanced products can
be a barrier, especially for those who need to become more familiar with dig-
ital interfaces (Ienca et al., 2017).
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Economic and Practical Constraints: Economic constraints often limit
the feasibility of implementing ideal design solutions in dementia care set-
tings. Budget limitations can restrict the use of high-quality materials and in-
novative designs, leading to compromises that may not fully meet the needs
of individuals with dementia (Gitlin, 2003).

Evaluation and Evidence-Based Design: There is a growing need for a
more rigorous and standardized evaluation of design interventions in demen-
tia care to establish evidence-based guidelines. While informative, the existing
body of research often lacks the comprehensive and systematic evaluations
needed to ascertain the effectiveness of various design strategies definitively.
Fleming et al., (2008) highlighted this issue, emphasizing the importance of
developing and testing assessment tools for dementia-friendly environments.
More recently, Marquardt, Bueter, and Motzek (2014) reiterated the need for
evidence-based approaches in dementia care design, calling for more empiri-
cal studies to validate design interventions. Additionally, research by Zeisel et
al. (2003) points towards the effectiveness of specific design elements in de-
mentia care settings but notes the variability in outcomes, underlining the ne-
cessity for standardized methodologies to evaluate these interventions. These
studies collectively underscore the importance of an evidence-based approach
in designing for dementia care, ensuring that design interventions are effective
and responsive to the unique needs of this population.

In conclusion, while significant progress has been made in the design
for dementia care, these challenges highlight the need for a more nuanced,
personalized, and evidence-based approach. Addressing these shortcomings
requires collaborative efforts involving designers, healthcare professionals,
individuals with dementia, and their caregivers to develop solutions that are
effective and respectful of the diverse needs of this population.

Medical Insights for Design: medical findings and knowledge that are
crucial for designing for dementia.

“Medical Insights for Design” refers to integrating medical research and
knowledge into the design field, especially for creating environments and
products that cater to individuals with dementia. This approach is rooted in
understanding the specific challenges and needs that arise from the various
stages and types of dementia, using this understanding to inform and guide
design decisions.

1. Cognitive and Perceptual Changes:

Medical research indicates that dementia can cause cognitive impair-
ments, including memory, attention, spatial awareness, and language prob-
lems (Alzheimer’s Association, 2020). These changes necessitate designs that
simplify navigation, reduce cognitive overload, and aid memory. For example,
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clear signage, contrasting colors, and memory aids are crucial in designing for
individuals with dementia (Marquardt, 2011).

2. Sensory Impairments:

Sensory changes, such as reduced visual acuity, altered depth perception,
and changes in color perception, are common in individuals with dementia.
These sensory impairments have significant implications for design. Adequate
lighting is essential to cater to the diminished visual capabilities of dementia
patients, as highlighted by Van Hoof and colleagues (2010), who emphasize
the importance of proper lighting to enhance visibility and comfort. Further-
more, using colors with high contrast to aid in spatial orientation and incor-
porating tactile cues to navigate spaces are recommended, as per research by
Alzheimer’s Society (2023). These design adaptations are crucial in mitigat-
ing the sensory deficits experienced by individuals with dementia, enhancing
their ability to navigate and interact with their environment more effectively
and safely.

3. Behavioral and Psychological Symptoms:

Dementia is often accompanied by behavioral and psychological symp-
toms such as agitation, wandering, and depression (Cerejeira, Lagarto, &
Mukaetova-Ladinska, 2012). Design strategies that promote a sense of calm,
safety, and familiarity are beneficial. This includes using familiar objects, safe
walking paths, and creating calm and quiet areas.

4. Physical Mobility and Safety:

As dementia progresses, physical mobility may decline, increasing the
risk of falls and injuries (Shaw, 2002). Design interventions should focus on
safety and accessibility, incorporating handrails, non-slip flooring, and wheel-
chair-accessible spaces.

5. Orientation and Wayfinding:

Orientation and wayfinding are significant challenges for individuals with
dementia. Medical insights suggest that environmental cues, such as distinct
landmarks and logically arranged spaces, can help in orientation (Namazi &
Johnson, 1991). Additionally, designing smaller, homelike settings can be less
disorienting than large, institutional spaces.

6. Interaction with Technology:

With the advent of technology in care settings, understanding how in-
dividuals with dementia interact with technology is essential. Research in-
dicates that technology should be intuitive, unobtrusive, and tailored to the
user’s abilities and needs (Lauriks et al., 2007).
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7. Social Engagement and Quality of Life:

Medical studies highlight the importance of social engagement and its
impact on the quality of life for people with dementia (Finnema et al., 2000).
Designs that encourage social interaction, such as communal areas and shared
activities, can be beneficial.

In summary, incorporating medical insights into the design for dementia
involves a deep understanding of the disease’s cognitive, sensory, behavioral,
physical, and social aspects. This interdisciplinary approach ensures that the
design interventions are functional and safe and enhance the quality of life for
individuals with dementia.

Conclusion

This research paper has examined the vital interplay between medical in-
sights and industrial design in creating supportive environments and products
for individuals with dementia. Considering this population’s unique challeng-
es, integrating medical knowledge into design practices is not just an option
but a necessity. The insights drawn from the ‘Medical Insights for Design’
and ‘Shortcomings and Challenges in Current Design Practices for Dementia
Care’ sections underscore the complexity and urgency of this task.

The ‘Medical Insights for Design’ section shows that a deep understand-
ing of the cognitive, perceptual, and behavioral changes associated with de-
mentia is fundamental to creating effective design solutions. The medical
literature highlights the importance of addressing sensory impairments, cog-
nitive changes, and the psychological well-being of individuals with dementia
through thoughtful design interventions. This encompasses everything from
using contrasting colors and adequate lighting to creating safe, navigable, and
familiar environments, which are crucial for enhancing the quality of life of
individuals with dementia (Marquardt, 2011; Shaw, 2002).

Conversely, the ‘Shortcomings and Challenges in Current Design Practic-
es for Dementia Care’ section illuminates the gaps and limitations in current
approaches. The prevalence of a one-size-fits-all philosophy, inadequate user
involvement, and economic constraints are just a few of the challenges that
complicate the design process (Kenning, 2017; Gitlin, 2003). These issues
highlight the need for a more personalized, inclusive, and economically viable
approach to designing for dementia care.

In conclusion, bridging the gap between medical research and industrial
design is crucial for developing effective, empathetic, and human-centered
design solutions for individuals with dementia. This requires a collabora-
tive, interdisciplinary approach that involves designers and healthcare pro-
fessionals and includes individuals with dementia and their caregivers in the
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design process. Future research should focus on developing standardized,
evidence-based design guidelines and exploring innovative, cost-effective
solutions that address the diverse needs of this growing population. By doing
s0, we can hope to create environments and products that not only meet the
functional requirements of individuals with dementia but also enhance their
dignity, autonomy, and quality of life.

Further Research Iterations

Building upon the foundation laid by this research paper on integrating
medical knowledge into industrial design for dementia care, several avenues
for further research emerge. These iterations are essential for deepening our
understanding and improving the effectiveness of design interventions for in-
dividuals with dementia.

Firstly, longitudinal studies tracking the effectiveness of specific design
interventions over time are needed. Such studies could reveal how changes in
the cognitive and physical abilities of individuals with dementia affect their
interaction with the environment and inform adaptations in design solutions.
Additionally, comparative research examining different design philosophies
and approaches across various cultural and socioeconomic contexts can offer
a broader understanding of how cultural norms and resource availability influ-
ence the efficacy of design solutions for dementia care.

Another critical area for further investigation is the development and user
acceptance of new technologies, such as Al-based tools or advanced moni-
toring systems, in dementia care. This research should focus on ethical im-
plications, privacy concerns, and users’ personal preferences, ensuring that
technological innovations align with the needs and values of individuals with
dementia.

The involvement of people with dementia in the design process, known
as co-design, also presents a valuable area for research. Exploring method-
ologies for effectively gathering input from individuals at different dementia
stages and translating this input into practical design solutions can lead to
more user-centered and effective designs.

Economic analysis is another vital aspect, understanding the cost-effec-
tiveness of dementia-friendly designs. Such analysis should consider the ini-
tial investment and the long-term financial implications, including potential
savings in healthcare costs. Additionally, understanding how design interven-
tions impact the experiences and workloads of caregivers and healthcare staff
can provide a more holistic view of the efficacy of these interventions.

Research to develop standardized guidelines and policies for demen-
tia-friendly design is also needed. This research should involve collaboration
with policymakers, designers, healthcare professionals, and advocacy groups
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to ensure the development of practical and widely applicable standards.

Integrating biophilic design elements, which incorporate natural elements
into built environments, and their impact on the well-being of individuals with
dementia is a promising area. Exploring the relationship between nature, de-
sign, and mental health can offer new insights into creating therapeutic envi-
ronments. Similarly, further research on the role of sensory design and cre-
ating multisensory environments catering to altered sensory perceptions in
dementia could be highly beneficial.

Lastly, developing and validating assessment tools to evaluate the demen-
tia-friendliness of environments and products can provide objective measures
for designers and researchers. These tools can aid in systematically evaluating
and improving design interventions, ensuring they meet the intended goals.

In conclusion, by pursuing these research iterations, we can continue to
refine our understanding and approach to designing for dementia, ultimately
leading to environments and products that better cater to the needs of this vul-
nerable population and enhance their quality of life.
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1. Introduction

Turkey is situated in a geography that is frequently and intensely exposed
to disasters due to its geological, meteorological, topographic, and geopoliti-
cal characteristics. Facing a multitude of natural disasters such as earthquakes,
landslides, floods, avalanches, and, due to its geopolitical position, human-in-
duced disasters, Turkey stands as a country susceptible to a variety of crises.
According to the Global Risk Index created to assess and rank the risks of
humanitarian crises and disasters, Turkey ranks 45th among 191 countries
in the Global Risk Index (Benli et al., 2018). According to the “Government
at a Glance 2017” report published by the OECD, Turkey is fourth among
36 countries in the number of disasters experienced in a year (an average of
7.2 disasters per year between 1980 and 2016) and seventh in the magnitude
of damage caused by disasters. The estimated economic damage caused by
each disaster to the Turkish economy is $1.67 billion (OECD, 2017). Figure
1 illustrates the annual mortality rate index in disasters that occurred between
1980 and 2017. Examining disasters that occurred between 1980 and 2017, it
is evident that an average of 6-25 people per million in Turkey lose their lives
annually due to natural disasters (OECD, 2023).

Annual Martality Rate, per Million People
< @6-25
sow. hitp:/ /natcatservice munichre.com ®1-5 ®

Figure 1. Annual Mortality Rate Index in Disasters Occurring Between 1980 and 2017
(OECD 2023)

Turkey, 42% of its total area is located in the first-degree earthquake zone,
and 96% of the country is exposed to earthquake risk (DPM, 1997). On Feb-
ruary 6, 2023, two major earthquakes with magnitudes of 7.6 and 7.7 struck
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the central and southern regions of Turkey, as well as northern Syria (OCHA,
2023). These earthquakes affected 11 provinces in Turkey, covering an area of
110,000 km?2 and a population of 14 million (16% of the country’s population)
(Figure 2). Subsequently, numerous aftershocks occurred, causing significant
damage and casualties in the region. As of March 27, the death toll in Turkey
has surpassed 48,000, and it is estimated that about 280,000 buildings have
collapsed or need to be demolished (OECD, 2023). Many other buildings have
suffered severe damage, leading to the displacement of 3.3 million people.
Today, nearly two million people are housed in tent camps and container set-
tlements (Ministry of Interior of the Republic of Turkey, 2023).

Figure 2. 11 Provinces Affected by the February 6th Earthquake in Turkey (OECD
2023)

Earthquakes pose significant risks for densely populated areas and settle-
ments where urbanization has developed without proper control. In a coun-
try like Turkey, which is under such serious risk, the subject of disaster and
emergency management is of vital importance and stands as one of the crucial
topics that need to be accurately understood. Producing, sharing, and making
accurate and useful information easily accessible in line with global criteria
in this regard is essential for knowing how to act during and after a disaster
(Ozdikmen, 2015). In this context, the effective involvement of landscape ar-
chitecture in the planning and design processes is crucial before, during, and
after disasters, to be prepared for this significant ecological process.

Especially in the aftermath of recent earthquake disasters, the role of open
and green spaces in cities has been emphasized as crucial during disasters
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(Otuzoglu et al., 2023). This study emphasizes the role and importance of inte-
grating landscape planning approaches into spatial plans to minimize damage
caused by disasters in urban areas. Additionally, examples of international
and national practices related to the creation of disaster-resistant cities are
examined. This study serves as a guide for future research in adopting urban
planning approaches that need to be considered in creating disaster-resistant
communities.

2. Concepts Related to Disasters and Disaster Management

The concept of a disaster is defined as an event that “causes physical, eco-
nomic, and social losses for the entire society or specific segments, disrupts or
halts normal life and human activities, and occurs due to natural, technolog-
ical, or human-induced incidents for which the affected community’s coping
capacity is insufficient” (AFAD 2014). The concept of risk, on the other hand,
is the probability of losses occurring if hazards become active in environments
susceptible to damage (AFAD 2014). Table 1 provides a list of disaster types
observed worldwide. Among these disaster types, earthquakes, floods, flash
floods, landslides, rockfalls, avalanches, tornadoes, volcanoes, and wildfires
are examples of rapidly occurring disasters (AFAD 2022a).

Table 1. Types of Disasters Observed Worldwide

Geological Climatic Biological Social Technological
Disasters Disasters Disasters Disasters Disasters
Earthquake Heatwave Erosion Fires Mining
Landslide Cold Wave Forest Fires Wars Accidents
Rockfall Drought Epidemics Terrorist Biological
Volcanic Eruptions Hailstorm Insect Infestation Attacks Nuclear
Mudflows Tornado Migrations Chemical
Tsunami Lightning Weapons and
Hurricane Accidents
Typhoon Industrial
Flood Accidents
Cyclones Transportation
Tornado Accidents
Blizzard
Avalanche
Heavy Snowfall
Acid Rains
Fog
Freezing Rain
Air Pollution
Forest Fires

Disaster Risk Management is defined as the process of identifying, an-
alyzing hazards and risks at the country, regional, urban, or settlement lev-
el, determining opportunities, resources, and priorities for risk reduction, and
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preparing and implementing policies, strategic plans, and action plans to re-
duce risk (AFAD 2022b). The Disaster and Emergency Management Authori-
ty (AFAD) Law No. 5902 defines disaster risk management as “studies to de-
termine the types and levels of risks at the country, regional, urban, and local
levels, prevention, reduction, and sharing of risks. It includes the preparation
of disaster scenarios, determination of implementation priorities, preparation,
and implementation of general policies, strategic plans, and implementation
plans to reduce risk.”

The disaster management system consists of two main components: Risk
Management and Crisis Management. Risk management aims to determine
the risk level of settlements by minimizing the damages that disasters can
cause and taking measures to reduce them. Crisis management, on the other
hand, aims to minimize the damages that may occur when a crisis occurs
with the disaster, evaluate the new conditions that arise, and improve them
(Kadioglu, 2008; Kadioglu, 2011; Tiirer Baskaya, 2023).

Integrated Disaster Management is defined as a management process that
considers all hazards to create a society capable of coping with disasters, re-
silient and resistant. It involves activities and measures that need to be taken
in the prevention, damage reduction, preparation, intervention, and recovery
stages of disaster management, using all the power and resources of soci-
ety (AFAD 2022b). All phases of disaster management must be carried out
integrally to prevent or minimize potential loss of life and property in the
event of a disaster. Planning, supporting, organizing, making necessary legis-
lative regulations, establishing or revising institutional structures for disaster
management are crucial for the effectiveness of the practices to be carried
out in the disaster management process (Sahin 2019). Table 2 outlines the
stages of disaster intervention and integrated disaster management in Turkey
(TAMP-Isparta 2018).
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Table 2. Stages of Integrated Disaster Risk Management (TAMP-Isparta 2018)

A. Risk Management 1. Risk Analysis and Damage Reduction:

- Legislation regulation and update

- Identification of disasters and determination of occurrence
risks

- Early warning and control

- Community education on disasters

- Implementation of engineering measures to reduce disaster
damages

2. Preparedness

- Preparation of emergency action plans

- Development of emergency action plans outlining procedures
and protocols.

B. Crisis Management 1. Intervention:

- Implementation of emergency action plan according to the
disaster:

- Search and rescue operations

- Evacuation

- Meeting basic needs:

- Coordination

- Support provincial groups

- Damage assessment activities

2. Recovery - Financial Aid

- Infrastructure support

- Establishment of disaster-resilient settlement areas
- Social rehabilitation

3. The Role of Landscape Planning in Disaster Management

Globally, especially since the late 1990s, the definition and perception
of landscape have undergone significant changes with the emergence of ur-
banization approaches where landscape plays a decisive role as an effective
environment and tool. Landscape architecture has taken on a pioneering role
in the development of cities and the programming of urban spaces. The ne-
cessity of addressing universal environmental crises/problems that cannot be
solved within the scope of a single professional discipline is clearly evident
and requires interdisciplinary and transdisciplinary collaboration.

In this process, the active and leading participation of landscape architec-
ture is a model adopted in examples from cities around the world. The adop-
tion of innovative and current landscape concepts and methods holds critical
importance for Turkish cities as well (Otuzoglu et al., 2023). Table 3 lists the
landscape architecture services provided in disaster management.
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Table 3. Landscape Architecture Services in Disaster Management (Otuzoglu et al.,
2023)

Disaster Landscape Architecture Services
Management

_%g%ﬁgsDisaster Landscape Architecture as a Discipline of Spatial Planning,

Open and Green Spaces,

Landscape Change Analyses and Determination of Environmental
Effects Through the Use of Geographic Information Systems, Remote
Sensing, and Computer-Aided Modeling Technologies,

Landscape Architecture Services as a Channel for Education,
Communication, and Coordination,

Vision: Landscape Foundation in Earthquake Action Plans,
Landscape Architecture Services for Earthquake Management in

i _ Coastal Cities and Islands. _ _ i
During Disaster Measurement of Community Behaviors to Facilitate Gathering and

Evacuation

Site Selection and Landscape for Temporary Housing Areas
Landscape Drainage Plan (Rainwater and Sediment Management)
Identification of Waste and Debris Areas

After Disaster Landscape Planning in Site Selection for New Development Areas:
Evolution from Urban Planning Concept to Landscape-Based
Redevelopment

Locally Appropriate and Participatory New Development Aligned with
Natural and Cultural Landscape Character

Landscape Designs and Implementations for Permanent Residences
Psychosocial Health of Earthquake Victims in the Scope of Landscape
Design

Soil Rehabilitation and Plant Health

Debris Management and Naturalization

Disaster Cemetery and Memorial Design

Landscape Architecture in Sustainable Site Development and
Ecological Performance Certification Studies

Landscape Planning in Disaster Management aims to create a more resil-
ient and sustainable environment against natural disasters. It involves the design
and regulation of urban areas and environmental features, developing strategies
to reduce disaster risks, mitigate impacts, and prepare communities. Before di-
sasters strike, urban planning practices based on landscape plans, or in other
words, landscape-based urban planning, serve as effective tools in creating di-
saster-resistant cities. Landscape planning and design efforts at relevant scales
can define appropriate gathering areas during disasters, contribute to the resto-
ration of urban fabric after disasters, and aid in improving community psychol-
ogy and rebuilding cities. Landscape architects primarily consider integrated
natural processes and the spatial character shaped by these processes, reveal-
ing the fragility, sensitivity, and developmental potential of landscapes. Rather
than adopting a totalistic perspective on all natural processes in an area, they
prioritize the key processes shaping that area, considering the holistic function
(role) of landscapes as the foundational layer in landscape planning. With this

© 65
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approach, landscape architects possess a distinct expertise among all disciplines
and the ability to collaborate with all relevant disciplines and coordinate the
process (Otuzoglu et al., 2023). Table 4 outlines the scope and contributions of
landscape planning efforts conducted within the scope of disaster management.

Table 4. Landscape Planning Studies within the Scope of Disaster Management, Scope,

and Contributions

land use plans, such as limiting
or regulating construction in
risky areas.

Landscape Scope Contribution

Planning Studies

Risk Reduction Landscape planning assesses|This  provides  better
disaster risks by evaluating the | preparedness for possible
region’s topographic, climatic,|types of disasters in the
and geological features. future.

Green Landscape planning promotes | This can assist in combating

Infrastructure and |green infrastructure projects,|floods, preventing water

Water Management | including green spaces, parks, |inundation, and effectively
water basins, and other natural | managing water resources.
features.

Community Landscape planning encourages | Collaboration with

Participation and |awareness and participation of | communities can be done

Awareness local communities and residents | to develop and implement
in disaster preparedness. disaster plans.

Appropriate Land |Landscape planning contributes | This can reduce disaster

Use Plans to the creation of appropriate|risks and enhance the

resilience of structures.

Post-Disaster
Rehabilitation

In disaster situations, landscape
planning develops post-disaster
rehabilitation strategies.

This supports the rapid
restoration of damaged
areas and the return of
communities to normal life.

Ecosystem Services

Landscape planning emphasizes
the conservation and sustainable
use of natural ecosystems.

This can increase natural
resilience to disasters by
preserving biodiversity and

resilience of infrastructure to
disasters.

strengthening  ecosystem

services.
Infrastructure|Landscape planning develops|This can  particularly
Resilience design  and  management|help make buildings and
strategies to increase the|infrastructure safer during

disasters like earthquakes.

The elements of landscape planning can be integrated to ensure coherence
and sustainability in disaster management processes. This way, the impacts of
natural disasters are minimized, and communities are made more resilient.
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4. Examples of Implementing Resilient Cities to Disasters in
Turkey

Landscape Architects Chamber Preliminary Technical Report on
Disaster Risk Reduction and Resilience Enhancement: This report under-
scores the effective role of the landscape architecture profession in improving
and enhancing resilience in disaster areas at every stage of the disaster man-
agement process. Landscape architects possess the ability to provide profes-
sional services in disaster risk reduction and resilience enhancement, as well
as coordinate interdisciplinary and transdisciplinary efforts. The report defines
landscape planning and design efforts that contribute to disaster reduction and
increased resilience in settlement areas as “Landscape-Based Urbanism” and
emphasizes the scope of landscape architecture services.

Disaster Risk Management Mega City Indicator System — MegalST:
MegalST has been established to facilitate the execution of disaster risk man-
agement and serves as an indicator system to be fundamental in all stages of
disaster management and planning efforts. Particularly in disaster-prone urban
areas, where priorities are diverse and not clearly defined, decision-makers
find it challenging to make appropriate decisions. Therefore, decision-makers
and administrators can develop accurate strategies and make suitable risk re-
duction decisions in disaster prevention and risk management efforts using the
Mega City Indicator System for Disaster Risk Management. Simultaneously,
it aids in conveying disaster risks and risk elements to all stakeholders in the
disaster prevention and risk management process. MegalST consists of three
main indicators: urban seismic risk index, resilience capacity index, and per-
formance-based managerial monitoring process (AFAD 2018).

Sustainable Performance Urban Transformation (Super City Sys-
tem) Project: Within the framework of the “Joint Service Application Pro-
tocol for the Transformation of Areas at Risk of Disaster” signed between
the Ministry of Environment, Urbanization, and Climate Change and Istanbul
Technical University, the goal is to determine the standard of the “Ecological
Settlement Unit.” In this context, a pilot application project is being carried
out by the University in the Reserved Building Area determined by the Min-
istry in Kocakir, Eskisehir Province. The project aims to guide the process of
transforming areas at risk of disaster in accordance with sustainability princi-
ples under the law, evaluating sustainability-themed credit opportunities from
international and domestic financial institutions for urban transformation, and
using urban transformation as a tool to meet our country’s national obliga-
tions regarding climate change. The project aims to obtain an implementation
standard and guide the process of obtaining “ecological settlement units” with
pioneering perspectives from settlements with specific features (Yildiz and
Sahin 2023).
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Disaster Management and Decision Support System (DM-DSS): DM-
DSS is a web-based application built on Geographic Information Systems
(GIS) that effectively manages all resources during disasters and emergen-
cies, providing decision support mechanisms. It constitutes the information
infrastructure of the Turkish Disaster Intervention Plan (TDIP) and consists
of three main components: the Event Command System, Spatial Information
System, and Recovery System (AFAD 2022c).

Turkey Disaster Management Strategy Document and Action Plan
(TDS): TDS covers all existing and new disaster risks, all types of disasters
and emergencies, and all processes of disaster management. It presents a mod-
el based on systematic integrity, efficient resource utilization, and responsi-
bility sharing for effective disaster management. The document considers all
stakeholders in disaster management, including public institutions, academic
organizations, private sector, non-governmental organizations (NGOs), me-
dia, families, individuals, and international organizations (AFAD 2022d).

Preparation of Integrated Disaster Hazard Maps: The preparation of
disaster hazard maps is crucial as the “most important substructure of risk
assessment studies,” and similar studies are limited worldwide. Past data
and today’s scientific and technical infrastructure form the basis of this study
(AFAD 2022e).

Social Vulnerability Analysis of Istanbul Province Against Disasters:
This study focuses on the “social” dimension of the anticipated disaster risk,
particularly based on a potential “Istanbul Earthquake.” Social indicators en-
compass factors such as health issues, economic challenges, the return process
to normal life, and education that earthquakes may impact on individuals and
society. The study is part of the Mega City Indicator System (MegalST). It
involves determining indicators representing earthquake-focused social vul-
nerability, identifying required data sets, designing question forms for data
acquisition through surveys, and analyzing and interpreting survey results.
Statistical analyses were conducted based on survey results, sample weights
were calculated, and the social vulnerability level for each administrative unit
(neighborhood) was determined. The results of this analysis were transformed
into density maps at the district and neighborhood levels for visualization
(AFAD 2018).

Flood Early Warning System (TEUS): TEUS, developed in collabo-
ration with ISKI and other relevant institutions in Istanbul, enables the ear-
ly detection of potential floods by analyzing data from 10 Flow Observation
Stations (FOS) established on five different basins using sensors for weather
conditions and water quantity in rivers (AFAD 2018).

Web-Based Earthquake Loss Prediction Program (ELER) Project:
ELER aims to produce maps and information for areas affected by earth-
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quakes, including estimates of damaged buildings, expected casualties, and
determination of emergency shelter needs. This information is communicated
to relevant authorities post-disaster to contribute to immediate intervention in
affected areas (AFAD 2018).

Bayrampasa Urban Transformation Project: This project involves
transforming a portion of Ismetpasa Neighborhood in Bayrampasa, a district
with high earthquake risk, into a resilient and high-quality living area through
urban transformation models (Istanbul Metropolitan Municipality 2023).

Bogacay, Candir Cayl, and Goksu (Karaman) Cay1 Flood Protection
and Water Regulation Project: The aim of this project is to manage the
flood and runoff waters in the Konyaalt1 basin, formed by the confluence of
Bogagay, Candir Cayi1, and Goksu (Karaman) Cayi, by restoring them to their
natural cycle (AFAD 2018).

5. Results & Recommendations

In Turkey, the disaster management plan is perceived as the first aid and
intervention activities after a disaster, and success is mostly evaluated based
on this. The fact that disaster management consists of risk and crisis man-
agement stages is overlooked, and in the practices in Turkey, only the crisis
management stage is observed to be implemented (Sahin 2019). However,
during the preparation stage of spatial plans, the adoption of landscape plan-
ning approaches allows for the consideration of potential risk factors in cities,
and based on this, land-use decisions can be developed. Thus, by making nec-
essary land-use decisions during the risk assessment stage instead of dealing
with problems after a disaster, intervention to risks can be possible without
issues arising, and the damage level that may occur during a risk can be min-
imized.

Especially in cities undergoing dynamic restructuring through urban de-
velopment and transformation projects in the last 20 years, the adoption of
landscape planning strategies will be a significant step in reducing the adverse
effects of climate change in cities, minimizing damage due to natural disasters
in cities, producing healthy urban spaces, and creating an environmentally
sustainable environment spatially, socially, and economically (Otuzoglu et al.
2023).

In 2009, the OECD developed recommendations to revitalize the local
economy of the Abruzzo region, including the city of L”Aquila, which was
the epicenter of a widespread earthquake, and to rebuild the city. These rec-
ommendations are important in ensuring that all regions in countries are more
resilient to disasters (OECD 2023).



70 + Nuriye Ebru YILDIZ, Giilbin CETINKALE DEMIRKAN

e Preventing short-term decisions from restricting long-term options.

e Determining the region-specific economic infrastructure and so-
cio-economic forces to increase resilience.

e Developing an integrated strategy for post-disaster reconstruction,
implementing necessary reforms, and improving the quality of decisions by
strengthening dialogue among stakeholders.

¢ Ensuring the implementation of strategic choices by local authorities.

e Developing standards for all disaster areas in the country, taking into
account experiences gained from crises.

¢ Encouraging public participation to assist in decision-making.

e Making the public thought process a regular component of regional
development strategy.

e Building trust and improving governance capacity.

This study emphasizes the necessity and importance of landscape plan-
ning studies in various areas such as risk reduction, green infrastructure and
water management, community participation and awareness, appropriate
land-use plans, post-disaster rehabilitation, ecosystem services, and ensuring
infrastructure resilience during the risk determination stage before a disaster
in the disaster management process. This study serves as a guide for future
research in adopting urban planning approaches that should be considered in
creating disaster-resistant communities.
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INTRODUCTION

The use of bench as an outdoor public space furniture dates back to an-
cient times. For instance, in ancient era, benches were utilized for seating and
were played an important role in social gatherings in outdoor public spaces.
The design and materials used for benches have evolved over the centuries,
reflecting changes in needs, style, culture, and technology. They play a cru-
cial role in terms of increasing the usability and enjoyment of outdoor public
spaces by contributing to the social life. In modern times, benches are com-
mon in outdoor public spaces, providing people with a place to sit, relax and
spend leisure time. They have become an integral part of urban design and
landscape. Whether it’s a park, a plaza or a waterfront area, benches gener-
ate opportunities for shared experiences and enhance the quality of public
space (Rubenstein, 1992). The aim of the study is to understand the role of
the benches both as a single unit and its integration with outdoor public space
by analyzing a proposed model-the Yin Yang bench. From this perspective,
in this study, the Yin Yang bench design, which became a runner-up in an
international competition named as A’ Design Award and Competition held in
2018, is examined not only as a seating element but also as a process that in-
cludes the social and spatial dynamics of outdoor public space. In this respect,
the Yin Yang bench aims to provide an improvement in the quality of outdoor
public life. In order to understand the characteristics of the Yin Yang bench;
evolution of the benches, role of the benches and physical features of the
benches in outdoor public spaces are investigated. As a result, design process
of the Yin Yang bench and its innovative features are highlighted.

Evolution of the Benches

The evolution of benches reflects not only changes in design and aes-
thetics but also shifts in societal values, technology and lifestyle preferences.
From functional simplicity to artistic expression, benches continue to evolve
to meet the diverse needs of users. The evolution of benches, particularly for
public spaces, has been a dynamic and mesmerizing journey throughout hu-
man history (Dentay and Denis, 1988). From simple engagements of rocks
and logs to the sophisticated and ergonomic designs of modern furniture, seat-
ing for public spaces has adapted to meet various cultural, social, and tech-
nological changes. Therefore, it is plausible to give a brief overview of the
evolution of benches for public areas.

The concept of public spaces and seating areas can be traced back to an-
cient civilizations. In ancient Greece and Rome, public areas often had stone
benches for people to sit and socialize. Natural elements like rocks, logs and
raised surfaces were used for seating. These rudimentary forms of seating
were functional and basic serving the primary purpose. In ancient Egypt, for
example, stools and benches were common, often featuring intricate designs
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and symbols. In ancient Greece, the klismos chair became popular which is
characterized by its curved backrest and slender, tapering legs. Moreover, the
Romans ado modified Greek benches creating new types of seating, including
the sella curulis (curule seat), a folding stool associated with important figures
(Rubenstein, 1992).

In medieval era, simple wooden benches were utilized for town squares
and marketplaces where people could gather, rest, socialize and discuss pol-
itics. Thus, these units were functional and basic, whereas they were bulky
and heavy. When the Renaissance unfolded, new interest in classical designs
arised. Chairs with more ornate carvings and padded upholstery started to ap-
pear reflecting the changing taste of the time. In addition, public spaces such
as gardens and parks became more popular in Europe. Benches were strate-
gically placed in these green spaces to allow people to enjoy the environment
and engage in leisurely (Herzog, L. A., 2006). Renaissance era saw the rise
of more refined and decorative furniture, especially seating units in interior
spaces as well as outdoor spaces

The Industrial Revolution brought about significant changes in manufac-
turing processes. Mass production allowed for the creation of more affordable
and standardized benches. For instance, the bentwood chair (the No. 14 chair),
made by Michael Thonet in 1859 also known as bistro chair can be given as
an example of this era’s innovative designs. It is made using bent wood and
is the first mass-produced item of furniture and its design required years to
perfect (Anderson et. al., 2022). The 18th and 19th centuries, the growth of
urban areas led to the development of more designed public spaces. Benches
made of cast iron or wood became common in parks, pedestrian areas and
along sidewalks (Robertson, 1994). These units often had decorative elements
and patterns to enhance the quality of the public space in terms of aesthetic.

In the late 19th and early 20th centuries, there was a swing towards more
organic forms. Art Nouveau introduced flowing lines and nature-inspired de-
signs, while the Arts and Crafts Movement emphasized craftsmanship and
simplicity. However, in the 20th century, modernist movement in architecture
and design influenced the style of street furniture including benches. Func-
tionality and simplicity became main principles and modernist designers con-
tributed to the creation of minimalist bench designs. This era marked a period
of experimentation with form and materials with the Bauhaus school that em-
phasized functionality, clean lines and the use of new material such as glass
and steel (Herring, 2016). The post modernism witnessed a renewed focus on
urban planning and the recreation of public spaces. Benches, often made of
concrete or metal, were deliberately placed in parks, plazas, and along city
streets to provide seating areas for pedestrians. Designers created benches
that combined form and function, often using innovative materials (Herring,
2016).
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In recent decades, many modern benches are designed to be accessible
with features such as armrests and backrests, and are placed at different heights
to accommodate various user groups. Designers have focused on creating
ergonomic seating solutions that prioritize comfort, health, and adaptability
(Gehl, 1987). Materials like memory foam, mesh and adjustable components
are commonly used to enhance the user experience (Anderson et. al., 2022).
Trends, and societal changes, resulting in diverse styles and materials used
in public seating. Today, benches are not only practical but also play a cru-
cial role in creating inviting and accessible public spaces. With an increased
awareness of environmental concerns, there has been a trend toward using
sustainable materials for furniture in public spaces as well as technological
integration such as solar-powered charging stations.

Role of the Benches in Qutdoor Public Spaces

Street benches play a crucial role in shaping the outdoor public spaces.
The relationship between street benches and outdoor public spaces is multi-
faceted influencing social dynamics, urban design, and the quality of life (Kri-
er, 1979). Benches can have an effect on creating welcoming and inclusive
spaces for users. Their design, placement and functionality notably impact the
way people interact with each other and experience the outdoor spaces.

People often prefer benches as meeting points, places to chat with friends
or to enjoy the outdoor space because benches offer people to rest and relax
while spending outdoor time. Whether it’s a quiet moment in a pedestrian
area or a break during a walk, benches contribute to the comfort and pleasure
of outdoor spaces (Rybczynski, 1989). In addition, serving as landmarks and
in some cases wayfinding elements in outdoor public spaces is one of the
most important aspects of benches. They help people to navigate urban envi-
ronments. Thus, they act as a recognizable design element in orientation and
spatial awareness (Burton and Mitchell., 2006).

Benches are crucial design elements in the process of urban design.
Well-designed benches contribute to generate attractive outdoor public spac-
es as well as to encourage identity of the public space. They help to create
gathering spaces for public events, rallies or public places where people can
observe and participate in community life. For instance, in urban areas, bench-
es are often located near cafes, food trucks, markets so as to create outdoor
dining (Bentley et. al, 1985). They can also be used near restaurants or retail
establishments to enhance the economic vitality of commercial areas. More-
over, during festivals, concerts or public events, benches are valuable seating
options for users. They play a role in creating temporary social outdoor spaces
for people to enjoy the festivities. Benches are generally located at bus stop
and other transit hubs for passengers, in a sense, they support the use of public
transportation (Moughtin et. al., 1995).
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As a result, benches are essential components of outdoor public space
design. They contribute the siluette of urban spaces with their design, par-
ticularly, when they complement the architectural and urban character of its
environment (Isaacs, 2001). To sum up, their importance extends beyond only
seating, benches are integral components that enhance the urban life in vari-
ous ways such as social interaction, relaxation, wayfinding, temporality, vital-
ity, public events, environmental connection.

Physical Features of the Benches in Outdoor Public Spaces

The benches should provide accessibility to accommodate people, should
be durable to resist weather conditions, vandalism and heavy use, should be
functional to serve their intended purpose effectively whether seating, shelter
or information and should be aesthetic to contribute the identity of outdoor
public space. Physical features of the benches in outdoor public spaces should
supply these appropriate anthropometric considerations such as seat height,
depth and width, backrest angle and height, armrests height, accessibility and
material.

Seat height should be crucial to ensure that users can comfortably sit
down and stand up, a seat height for a typical street bench is about 41 cm to 46
cm. Typically, a seat depth of 38 to 46 cm is comfortable for most people. The
depth of the seat should allow for comfortable sitting without putting unnec-
essary pressure on the back of the knees and seating surface is important for
providing sufficient support. The seat width for street bench is around of 102
to 152 cm is comfortable (Dentay, and Dines, 1988).

Moreover, the seat width of the bench should provide enough space for
the user, in other words, the width of the seat should accommodate a range of
body size because otherwise it can cause discomfort. Besides this optimum
measurements, specific applications may require different height, depth and
width seat for benches.

Backrest angle and height is another critical issue in bench design. If
the street bench has a backrest, its height is essential for providing proper
support to the back and natural curve of the spine. Backrest heights typically
range from 30 cm to 46 cm. Backrest angle can change according to the de-
sign of the bench, whereas, a slightly reclined angle is more comfortable than
a completely upright position (Engler, 1988). Thus, the slope and curvature
should provide adequate lumbar support for users. The angle of the backrest is
important for ergonomic comfort. If the bench includes armrests, their height
is important for comfortable seating and support. Armrest heights typically
range from 18 cm to 23 cm (Krauel, 2007).

Designing benches that can be configured in different ways allows for
flexibility in urban design. Modular designs can accommodate various spatial
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constraints and design preferences which creates for accessibility for users
(Engler, 1988). Furthermore, considering the design for those who need assis-
tance in standing increases the accessibility of the bench and adequate space
for individuals with different body types.

Easy maintenance is also an aspect of physical features of the benches.
They should be designed with materials that are easy to clean and maintain
over time. Regular maintenance is crucial to ensure the longevity and safety
of the benches (Moughtin et. al., 1995). Recyclable and eco-friendly materials
contribute to a more sustainable public space so that environmental consider-
ations are also crucial in terms of physical features of the benches.

Street bench design that takes anthropometry into account ensures that
public seating is inclusive and comfortable for a diverse range of users. By
considering the needs and dimensions of the human body, designers can create
benches that enhance the overall experience of outdoor public spaces.

Design Process and the Innovative Features of Yin Yang Bench

The essence of the main rationale of the design of the Yin Yang bench is
driven from the continuous evolvement of the outdoor public spaces and the
negative and positive daily experiences of the users. The fact that similar hab-
its and experiences are transmitted from one generation to the next, due to the
city being a living organism, gives such street furniture an infinite nature. Yin
Yang bench through transmitted the negative and positive experiences, sym-
bolizes the continuous daily experiences of people. Thanks to its durability
and to ease of maintenance, it offers an infinite eye to the outdoor public spac-
es of the city which will witness the daily experiences of citizens throughout
the years (see Figure 1).

Figure 1. Sketch of the YinYang bench

Yin Yang bench has an influence on not only physical but also on social
environment. It allows all the users to have access to it and make activities.
The main objectives of the bench are, to increase attractiveness of walkways
and silhouette of the street, to enhance quality and quantity of seating plac-
es, to separate vehicles from pedestrians, to give the opportunity for bicycle
stands and to create a play area for kids. Yin Yang bench is considered not only
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as the seating element but also as a whole process that involves dynamics/
changes of outdoor public space in social and spatial terms. In this respect,
it offers an amelioration in the quality of daily life. Moreover, it takes the
advantage of the site views and provides for people from different ages a va-
riety of options such as social interaction; gazing at people, relaxing, reading,
drinking coffee, and playing (i.e. kids climbing). It can also work as a meeting
point because of its sculptural character (see Figure 2).

Figure 2. Three dimensional view of Yin Yang bench

The materials of the Yin Yang bench are chosen according to durability,
sustainability, ease of maintenance and assembly. The bench consists of two
modules: Module A and module B. The combination of plywood and steel is
used in both modules. Each module involves following dimensions: Plywood
11 x 4 cm, steel fixing foot 4 x 15 cm, steel pipe 8 x 68 cm, steel stamp 2 x 160
cm, steel nut 2 x 16 cm (see Figure 3).
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Figure 3. Technical drawing and details of the Yin Yang bench

Material selection, modularity, durability, comfortable seating, mainte-
nance considerations, aesthetic integration are among the basic properties of
the Yin Yang bench. It contributes not only to the functionality of outdoor
public spaces but also to the overall atmosphere and user experience with its
innovative design.
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CONCLUSION

Modern street bench design emphasizes a combination of functionality,
aesthetics and sustainability (Colquhoun, 1989). Designers often incorporate
innovative materials, contemporary forms, and thoughtful features to create
benches that enhance the urban environment (Resuloglu, 2020). In this frame-
work, the main characteristics and innovations of the Yin Yang bench can be
concluded as follows (see Figure 4):

Figure 4. Different color options of the Yin Yang bench

Ergonomic characteristics: The Ying Yang bench is designed with user
comfort in mind. Ergonomically shaped seat, backrest and organic form pro-
vide a more pleasant, enjoyable and supportive sitting experience for different
ages users including children and cyclists.

Sustainable characteristics: The Ying Yang bench is designed to use re-
cycled materials as well as its design incorporate greenery feature of outdoor
spaces. It contributes to more eco-friendly outdoor public spaces.

Innovative characteristics: The design of the Ying Yang bench includes
materials such as plywood and steel. These materials are chosen for their re-
sistance to weathering and heavy use, maintenance, durability and aesthetic
purposes.

Modular and flexibile characteristics: The Ying Yang bench that can be
configured in different ways allows for flexibility in outdoor public spaces.
Its modular design can accommodate various spatial constraints and design
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preferences and uses.

Technological characteristics: The Ying Yang bench offers technological
features such as Wi-Fi connectivity, enhancing the functionality of these pub-
lic space. Moreover, with the advent of the digital age, there’s a growing trend
toward flexible and collaborative workspaces in outdoor public spaces. This
has influenced the design idea of the Yin Yang bench with an emphasis on
adaptability and mobility.

Public events and wayfinding characteristics: The Ying Yang bench have
the potential to create temporary social spaces due to its spatial feature for
people to enjoy the festivities. Furthermore, The Ying Yang bench can serve as
a landmark and a wayfinding element in outdoor public spaces, helping people
navigate urban environments. It can become recognizable design element that
aid in orientation and spatial awareness.

Sculptural characteristics: The Ying Yang bench is not just functional but
also serve as artistic installations such as a sculpture. It is also designed to
contribute to the visual appeal of the outdoor public spaces (see Figure 4).
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Figure 5. Integration of outdoor public space of the Yin Yang bench

As a result, the benches play a crucial role in urban design, contributing to the overall
functionality, aesthetics, and livability of outdoor public spaces (Amidon, 2001). Their
importance extends beyond mere seating; they are integral components which enhance
the urban experience in different aspects. In that sense, the Yin Yang bench can be
considered as an urban design element that plays a crucial role in shaping the outdoor
public space. Its design, placement, aesthetic qualities and functionality significantly
impact the way people interact with and experience the outdoor public spaces.



84 - Cilga RESULOGLU, Cagr1 BULHAZ

REFERENCES

Amidon, J. (2001). Radical Landscapes: Reinventing Outdoor Spaces. New York:
Thames & Hudson.

Anderson, C. M., O’Mahony, C. I. R. and Andrianou, D. (2022). (eds.) A Cultural
History of Furniture. Vol. (6). New York: Bloomsbury Academic.

Bentley, 1., Alcock A., Murrain, P., Glynn, S. and Smith, G. (1985). Responsive Envi-
ronments: A Manual for Designers. London: The Architectural Press.

Burton, E. and Mitchell, L. (2006). Inclusive Urban Design: Streets for Life. UK:
Elsevier.

Colquhoun, A. (1989). Modernity & the Classical Tradition: Architectural Essay
1980-1987. Cambridge, MA. MIT Press.

Dentay, K. and Dines N. T. (1988). “Site Furniture and Features”. Time-Saver Stan-
dards for Landscape Architecture. Harris, C. W. and Dines N. T. (eds.).New
York: McGraw-Hill, Inc.

Engler,N. (1988). Outdoor Furniture. Los Angles: Rodale Press.
Gehl, J. (1987). Life Between Buildings. New York: Van Nostrand Reinhold Company.

Herring, E. (2016). Street Furniture Design: Contesting Modernism in Post-War Brit-
ain. London & New York: Bloomsbury Publishing.

Herzog, L. A. (2006). Return to the Center: Culture, Public Space and City Building
in a Global Era. England: University of Texas Press.

Isaacs, R. (2001). “The Subjective Duration of Time in the Experience of Urban Pla-
ces”. Journal of Urban Design, 6, (2), pp. 109-127.

Krauel, J. (2007). New Urban Elements. Spain: Links International.
Kirier, R. (1979). Urban Space. New York: Rizzoli.

Moughtin, C., Oc, T. and Tiesdell S. (1995). Urban Design: Ornament and Decora-
tion. London: Butterworth Architecture.

Resuloglu, C. (2020) “An Overview of the History of Studies on Urban Theories”.
Online Journal of Art and Design, 8 (3), 51-58. ISSN: 2301-2501.

Robertson, K. A. (1994). Pedestrian Malls and Skywalks. England: Avebury.

Rubenstein, Harvey M. (1992). Pedestrian Malls, Streetscapes, and Urban Spaces.
Canada: Avnone.

Rybczynski, R. (1989). The Most Beautiful House in the World. New York: Penguin
Books.



II lll lll Ill ll

vy ‘ , vy ‘

II“’ 'v/f'V' YT
vy Tyl

C%/ﬂ%é

GREEN STREETS

Seyhan SEYHAN'
Elif BAYRAMOGLU?

1 Res. Assist., Karadeniz Technical University, Faculty of Forestry, Department of Landscape Ar-
chitecture, Trabzon / Turkey, seyhanseyhan2@gmail.com, 0000-0002-6046-5024

2 Prof. Dr, Karadeniz Technical University, Faculty of Forestry, Department of Landscape Archi-
tecture, Trabzon / Turkey, elifsol @hotmail.com, 0000-0002-6757-7766



86 - Seyhan SEYHAN, Elif BAYRAMOGLU

1.INTRODUCTION

Most of today’s society lives in urban areas. Urban areas are built envi-
ronments and are natural, semi-natural and modified living spaces that enable
the use of humans, plants and animals (Mensah, 2014). It is estimated that
the population rate will reach up to 70% as these areas begin to grow and the
global population increases (Ferreira et.al., 2020).

It is seen that people develop and change themselves physically and psy-
chologically in areas of their lives. In addition, they adapt the environment
they live in to suit themselves to stay for a long time without leaving it (Alpak
& Diizenli, 2018). Urban areas are one of them. Many changes, developments
and progress in areas such as social, cultural, social, industry, trade, econom-
ic, ecological and education from the beginning of life to this time. Urban
areas are starting to change the people who physically live in them in terms
of lifestyle and livelihood (Diizenli & Alpak, 2021;Zhang et al.,2022). At this
point, urban open spaces are used to ensure physical balance in today’s cities,
to create healthy environments, to limit the negative developments of cities,
to provide microclimatic benefits, to get away from the tiring and oppressive
city life, to provide the ecosystem service of the city, to ensure that people are
in touch with nature, and to witness seasonal changes. It is necessary to carry
out studies (Chiesura, 2004; Kisak, 2021; Diizenli & Alpak, 2022). It is one of
the main areas where work can be done from the streets.

With their heterogeneous structure, streets are areas that reveal the quality
of the urban areas we live in as a society with their immediate surroundings.
They are areas that establish relationships between individuals using the city
(Ayaz & Yamagli, 2019), provide connections in public and private spaces,
and provide various experiences to their users. It is one of the most basic bind-
ing elements of public life in the city (Ozcan et al., 2003). These are places
that urbanites share in common. They are areas where individuals in society
show their power, express themselves, and take place in political and social
events (Kose, 1998). It creates livability in the city. It is found in open areas
of cities and forms the basic skeleton of the city (Sahin Kérmegli & Elitas,
2023).
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Figure 1. Urban Streets (Url-1;Url-2)

Green streets (Figure 2) are a sustainable rainwater strategy that aims to
manage rainwater in cities, reduce water flow, improve water quality and im-
prove basin health by using the natural system approach in cities, complying
with legislation and protecting resources (Im, 2019).

Figure 2. Green Streets Examples (Url-3;Url-4)

Green streets are green infrastructure systems that are associated with
alleviating conditions in urban areas. It provides an alternative solution by
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using natural materials to replace and improve problematic urban ecosystems.
Adopting these systems increases biodiversity in cities, promotes more green
space, improves well-being and increases climate resilience by treating rain-
water and urban heat island effects. Thus, it can support sustainable urban
ecosystems (Beery, 2018; Bayramoglu et al.,2019; Im, 2019).

Green streets in cities; It can eliminate up to 90% of pollutants in rivers
and streams, protect the quality of water, absorb carbon, renew groundwater
resources, improve air quality and improve the aesthetics of the area. It pro-
vides green connections between parks and open spaces. Borders made with
plants increase pedestrian and bicycle safety. It calms traffic. It can eliminate
the need to install or replace expensive groundwater collection, transportation
and treatment systems. It minimizes or reduces society’s energy costs. Op-
portunities such as walking, running, cycling and public transportation also
contribute to greener and healthier transportation. Using locally sourced and
recycled materials whenever possible in its design minimizes the material cost
and carbon footprint of its construction (Figure 3) (United States Environmen-
tal Protection Agency, 2023).

Anatomy of a Green Street

Pedestrian friendly / Recycled materials used

1000 cf soil volume for
street tree tree boxes

- = <
\'-.,_,_ﬁ_r .\_), —_~ it
Landscape areasw j&\_' Compo glmended soils

( Mature Street Trees

g, Permeable pavement in
parking lane

Bike Rack

. Permeable pavement S =
— Transit oriented in transitway ~

Shielded Interpretative signs
Energy efficient street fixtures

Figure 3. Anatomoy of a Green Streets(United States Environmental Protection Agency,
2023).

Green street is a green infrastructure within the city where there are three
development paradigms: sustainable urban development, green infrastructure
and rainwater management. Green streets in a city can include eleven green
infrastructure design elements of the city. These are permeable pavements,
rainwater harvesting, rainwater harvesting, rain gardens, bioswamps, plant
boxes, green roofs, green parking, urban tree canopies, and land conservation
(Figure 4) (Fachrudin et al., 2023).



International Research and Reviews in Architecture, Planning and Design

Figure 4. Green Street Practices (Url-5;Url-6)

There may be differences in green streets in terms of design and appear-
ance. However, the functional goals of each green street approach may be the
same. They include providing source control of stormwater, limiting its trans-
port and transport of pollutants to the collection system, restoring pre-devel-
opment water to the extent possible, and providing environmentally improved
roads. Successful application of the techniques promotes soil and vegetation
contact, infiltration and retention of rainwater (Streets, 2008).

At this point, within the scope of this study, examples from countries in
the world that have prepared projects within the scope of green streets are
included and what and how the projects take the green street approach are
explained.

- 89
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1.1. Countries in the World that are Preparing Projects within the
Framework of Green Street

1. Edmonston Green Street Project-America

Edmonston Green Street project (Figure 5), the main residential street is
Decatur Street. This street is intended to be completely transformed in a way
that is environmentally friendly. In this project, it is planned to benefit from
the best sustainability practices across the country, from the tree cover on the
hill to the rainwater system underground.
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Figure 5.Edmonston Green Street Project (Url-7)
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With this project, a positive contribution will be made to the regional en-
vironment and especially to rivers. Almost all of the pollution that destroys the
city’s lakes and rivers comes from rainwater or rain runoff. The city supports
the green street project as a solution to this problem. At this point, within the
scope of the project they developed;

-Street lighting with clean energy: New street lights will use efficient
bulbs and ballasts and receive power from an alternative source. It evaluates
sources such as wind energy, solar, kinetic and water as alternative power
sources.

-Walking, Running and Cycling: Streets and sidewalks will also be made
as suitable as possible for walkers, runners and cyclists.

-Recycled materials: Materials used on streets and sidewalks will consist
of as many recycled materials as possible, including ground asphalt, concrete
and glass.

-Rainwater Biological Retention and Filtration: This is the most critical
part of the project. Rainwater or rain runoff will be directed through storm
drains and the sewer system to specially landscaped areas along the street,
allowing the water to naturally filter through the soil. Permeable pavement (or
brick and concrete that will allow water to flow to the ground) will be used
(Url-7).

Figure 6. Pre-Project Status



92 - Seyhan SEYHAN, Elif BAYRAMOGLU

Figure 7. Post-Project Status

The pre-project situation of the Edmonston Green Street Project is shown
visually in Figure 6 and the post-project situation is shown in Figure 7. The
before and after situations that will occur within the scope of the project are
explained in Figure 8.

1. Tree Canopy

Belore

Men-native and low growth trees reduce habitat and
contribute to "urban heat island” effect.

Alter

Native large canopy trees increase habitat, clean air, and
cool street, sidewalks and homes.

2. Street Lighting

Sedium and mercury vapor street lights are inefficient,
powered by dirty coal energy that emits carbon into the
atmosphere. Lights are also located above the trees, which
results in less light reaching the sidewalk.

Light emitting diode (L.E.D.) streetlight fixtures are extremely
efficient, and will be powered by clean wind energy. The
lights will be closer to the street to maintain effectiveness to
public safety.

3. Walkability and

Accessability

Broken and narrow sidewalks limit access for disabled
persons and strollers, and may violate the Americans with
Disabilities Act. (ADA)

ADA compliant (36" wide) sidewalks promote wellness,
walking and community.

4. Bike Access

Lack of dedicated bike lanes reduce safety, discourage bike
use and promote cars as the only way to get around on
wheels. The wide street promotes speeding, making it even
less safe for bikes and pedestrians.

Clearly marked bike lanes promote safety, wellness, an
alternative to cars, and offer connectivity to bike trails and
transit.

5. Storm Water

The storm water drains debris and pollutants directly into
local rivers through the underground sewer system. This
poisons fish and other wildlife, promotes iliness among
people, and contributes to the death of the Chesapeake
Bay.

“Bioretention” gardens and tree boxes are the destination for
storm water instead of the sewer system. The water is then
naturally filtered of pollutants and debris, helping restore our
rivers and the Bay.

6. Traffic

no bump-out

The “bump-out” design produces a "wiggle” in the street,
slowing traffic for bike and pedestrian safety

Figure 8. Before & After Features of Decatur Street (Url-7)
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2. Toronto Development and Urban Oriented Green Street Projects-
Canada

Toronto is one of the cities that have completed many green street proj-
ects in various parts of the city. However, new projects are also planned.
Green street projects are completed either directly by the city or through de-
velopment-oriented projects (Url-8).

2.1.Stanley Greene Boulevard Project

Stanley Greene Boulevard (Figure 9) is located in a residential area south
of Downsview Park. It was completed in 2020 with a development focus with-
in the scope of the green street project.

Figure 9. Stanley Greene Boulevard

This project includes the sidewalk on the west side of the street and the
multi-use path on the east side. In the project, the highway and multi-use road
are separated by a rain ditch, which will provide many benefits such as reduc-
ing the amount of rainwater reaching the sewer system. Since this rain ditch
allows a significant amount of rainwater to hold, it also allowed the elimina-
tion of the basins on the west side of the street. It also improved water quality
through filtration. It increases pedestrian safety by creating a physical buffer
between the multi-use path and the highway.

2.2. Six Points Interchange Reconfiguration

Six Points Interchange Reconfiguration (Figure 10) is one of the city-ori-
ented green street projects. It is located on local roads in the mixed-use Etobi-
coke-Centre district. This project was completed in 2020.



94 - Seyhan SEYHAN, Elif BAYRAMOGLU

Figurel0. Six Points Interchange Reconfiguration

This project involves the realignment of west Dundas Street. The plan
includes new traffic signals, widened sidewalks, bicycle facilities, new park-
ing, the removal of two bridges, the creation of a district energy plan and new
street trees. New street trees were planted in the soil ditches and rainwater tree
ditches that run continuously along the street. Rainwater tree ditches allow
rainwater on the road to flow into collection pools. It also directs rainwater
into the soil beneath the tree through a series of perforated pipes. Stormwater
tree swales provide benefits such as reducing the amount of rainwater entering
the sewer system, redirecting it to the soil under trees, thus increasing overall
resilience to extreme storms.

2.3. Byng Boulevard Project

The Bygn Boulevard (Figure 11) project is located on Byng Street, a local
road in a residential area of Etobicoke. The construction was completed in 2019.

Figure 11. The Bygn Boulevard
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This project includes the installation of two major green street compo-
nents. It consists of biocontainment planters and a porous concrete pavement.
These have reduced the volume of rainwater entering the sewer system. This
has increased its overall resilience to extreme storms and increased water
quality through filtration through bioretention media.

3. Chynoweth Avenue Green Streets Project- San Jose, California

This project was undertaken to rebuild the residential street along
Chynoweth Boulevard to eliminate excess lane width. The project includes
the installation of a raised median and the construction of new bioretention
areas to regulate stormwater runoff. A total of approximately 5,600 square
meters of biological protection rain garden was created, approximately 19,500
square meters of porous asphalt pavement was covered, and 36 large shade
trees were planted. Approximately 40,000 square meters of existing imperme-
able pavement and barren soil median have been eliminated. Work has also
been carried out on traffic and pedestrian safety improvements such as street
lights, pedestrian crossings and bicycle paths (Figure 12; Figure 13) (Url-8).

Figure 12. Pre-Project Status

Figure 13. Post-Project Status
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4. Bellemeade Green Street Project- Richmond, ABD

In partnership with the James River Association, City of Richmond,
Groundwork RVA, Timmons Group and 3North, a green street was planned
and implemented along Minefee Street between Bellemeade Park and Hillside
Court in Richmond’s Southside. This project is designed to improve pedes-
trian and cyclist safety along Minefee Street and improve local water quality
in Albro Creek, a tributary of Goode Creek that flows through Bellemeade
Park. Impermeable surfaces are removed in the green street implementation
with the installation of planter beds, purification devices called Filterras, bio-
logical retention filters and street trees. Tree cover is expanded and rainwater
runoff is actively filtered. Infrastructure and environmental improvements are
progressing towards promoting a more resilient and connected neighborhood
(Figure 14)(Url-9).
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Figure 14. Bellemeade Green Street Project Plan
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5. Lakeside Green Street Restoration Project-Oakland

Lakeside Green Streets Project(Figure 15) is a 14-acre green street project
with the aim of calming traffic, facilitating pedestrian and bicycle use, increas-
ing parking areas, improving the Snow Park and improving water quality. It
was designed as part of the Lake Merritt Master Plan. The project planning
and design process was funded by the Oakland Foundation for Clean Water
and Safe Parks (Measure DD) (Url-10).

Reduce travel lanes on Hartison
Stret fo bike s and ncreased
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Sekil 15. Lakeside Green Street Restoration Project Plan- Concept Plan (Url-11)

2.CONCLUSION

The fact that the development and changes of cities continue from past to
present makes life in cities difficult. At the same time, it harms the ecosystems
within the city. In order to prevent this situation, it is very important to make
arrangements in cities that are appropriate to the age and that can respond to
the positive and negative effects of the age. Green street regulations are one
of them.

Negative effects emerge in today’s cities due to global population growth
and climate change. Many negative factors such as extreme weather condi-
tions, rapid developments in cities with increasing population density, increase
in impermeable surfaces, accumulation of pollution in streams, and increase
in temperature threaten urban people, living creatures, and our environment.
The green street approach also reflects solution proposals that play an effec-
tive role in alleviating the changing and developing conditions of urban areas
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and improving the urban ecosystem. At this point, all countries in the world
need to adopt the green street approach and make the necessary regulations. It
is very important to follow the developments in order to transform cities into
sustainable ones.
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1. INTRODUCTION

The planet has a finite amount of resources, and its population has been
steadily increasing over the course of several centuries. Over the past few ye-
ars, worries over climate change have significantly increased all over the wor-
ld, in tandem with the accumulation of scientific information regarding the
impact of greenhouse gases on the environment(Bluyssen, 2014). Throughout
history, the concept of sustainability has been the subject of debate among
specialists. During the year 1972, definitions placed an emphasis on the limi-
tations placed on ecological systems. These limitations included the ability to
carry out functions such as the absorption and recycling of waste from anthro-
pogenic activities, along with the concurrent challenges of enhancing social,
educational, health, and employment conditions(Hajian & Kashani, 2021). In
1987, the term “sustainable development” was defined as “development that
satisfies the needs of the present without compromising the ability of future
generations to satisfies their own needs” (World Commission on Environment
and Development, 1987). As of the year 2019, it was described as the fulfil-
Iment of the requirements of both the present generation and the generations
to come, contingent upon the suitable conditions of human, natural, and eco-
nomic capital in order to provide for the wellbeing of humans(United Nations
Development Programme, 2015). Within the context of human civilization in
the 21st century, the idea of sustainable development has gradually evolved
into a goal that is universally acknowledged. It is possible to sustain lifestyle
needs, a healthy economy, reduced global warming, and lowered poisonous
gas emissions via conserving natural resources (Jones, 2008). These are only
some of the social, cultural, physical, and economic consequences that may
be achieved through conservation of environmental resources(Tucker, 2014).

For the purpose of ensuring that interior design solutions are environ-
mentally friendly, the research proposed the establishment of a set of guide-
lines that are both practical and efficient(Rashdan & Ashour, 2017). When it
comes to supporting interior designers in their selection of environmentally
friendly interior design solutions, the author finds these criteria quite signi-
ficant. The mechanisms for selecting sustainable materials were the primary
focus of these criteria. These mechanisms included recognizing and assessing
the companies that produce sustainable materials, evaluating those materials
based on sustainable product certificates, evaluating the life cycle of a susta-
inable product, and determining whether or not these materials are suitable
for fulfilling health standards (Rashdan & Ashour, 2017). According to Ayalp
(2012), the extent and degree of the requirement for an interior setting that is
friendly to the environment, the adoption of concepts of sustainability in the
process of building the interior environment, and the possibilities of achieving
sustainability through the elements of interior design were all investigated
and studied. Additionally, research and investigation of natural resources that
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could be included in the manufacturing of the components of the interior en-
vironment, as well as strategies that would reduce energy consumption by
utilizing natural light, were also investigated and studied. In another research,
the objective was to first acquire a comprehensive grasp of what defines a
sustainable material option, and then to proceed with an investigation into the
existing supply of green, sustainable, and fair trade items for interior design
practice (Hayles, 2015).

The term “interior design” has experienced significant transformations
ever since the turn of the twentieth century, when it was essentially a tech-
nique for decorating interior spaces. Currently, it is a field of specialists who
are qualified to detect, research, and creatively address problems of the interi-
or environment in order to improve and safeguard the health, safety, and wel-
fare of the general public (Council for Interior Design Qualification, 1990).
The Interior Design Educators Council (IDEC) was established in 1968, and
the Foundation for Interior Design Education Research (FIDER) was estab-
lished in 1973 (Harwood, 1991). Since then, interior design education has
also improved, and it has assumed a more prominent leadership role within
the field. Due to the fact that sustainable design is a means for achieving sus-
tainability, there are numerous ways in which sustainable design ideas and
solutions can be implemented. It is therefore essential that the education of
sustainable design in interior design studios begin with an exploration of the
underlying concepts of sustainability in the indoor environment, rather than
beginning with compartmentalized prescriptive solutions that can be found
in many guidelines(Marshall-Baker, 2008). Interior designers are equipped
with the core knowledge that is required for practicing in the industry through
the process of education. There have been some suggestions made regarding
the incorporation of sustainable design components within the curriculum for
interior design.

2. METHODOLOGY

Students’ ability to incorporate sustainable design principles into their
work was evaluated using a grading rubric that was developed specifically for
sustainable interior design. In the process of establishing the rubric, one of the
goals was to create a tool that could be conveniently utilized for the purpose
of evaluating student projects in the field of interior design.

Because of the nature of many interior design classes, the rubric was re-
quired to record the extent to which students participate in sustainable interior
design, in addition to that the influence of user and/or course instructor expec-
tations for sustainable design. This was necessary in order to ensure that an
accurate assessment of sustainable design was made.

In light of the fact that the particulars have already been investigated, the
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development of this instrument, which was completed through a two-phase
approach, will be described in detail quite fast.

2.1. Phase 1: Existing Sustainability Evaluation Frameworks
Research

Sustainable design solutions, in contrast to conventional design solutions,
encourage the creation of healthy environments while simultaneously reduc-
ing the amount of resources and energy that are used (Yu, 2015). According
to Kang and Guerin (2009), responsible interior design solutions should pro-
vide a technique that is logical and sequential for the construction of inte-
riors that are healthy, useful, comfortable, and sustainable. This should be
accomplished without compromising aesthetic aspects, and it should also be
coordinated with the client’s needs, budget, and design vision. Loftness et al.
(2007) suggests that designers should take measures to ensure that the quality
of the air inside the building is healthy by selecting materials and construction
methods that prevent harmful chemical reactions, gas emissions, and pollu-
tion of the air inside the building. It is important for designers to be attentive
of the opportunity to provide environmentally conscious solutions for energy
efficiency. These solutions have the potential to reduce the rate of energy and
water consumption while simultaneously offering a comfortable area(Ruege-
mer, 2010).

2.2. Phase 2: Creating an Initial Assessment Criteria Framework for
Projects

During Phase 2, a preliminary sustainable design rubric was created based
on the Nine Principles of Sustainable Engineering and the fundamental ele-
ments of an analytical rubric, as described by Allen & Tanner (2006). Due to
the fact that many of the Nine Principles are complicated and contain several
concepts, each principle has been broken down into specific design criteria to
facilitate rubric application.

To aid judges in recognizing the application of criteria in project reports,
a list of examples illustrating how the 18 criteria may be completed in interior
design student projects has been developed.

2.2.1. Criteria for sustainability in interior design
Manufacturers’ selection

1) Identify and evaluate sustainable manufacturers: Guidelines that
control the specification of materials that correspond to sustainability princip-
les are also now being applied, in addition to the standard criteria for product
specification that have been in place for years to serve the interior design
industry(Andras, 2008). The operations and practices of organizations that sell
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their products as eco-friendly should be thoroughly monitored and analyzed
by interior designers. Additionally, the efforts of these businesses to promote
health and environmental concern should also be given serious consideration.

2) Sustainable product declarations: The first and most important thing
that designers need to keep in mind is that sustainable materials must possess
specific characteristics. These characteristics include being healthy, long-las-
ting, suitable, and simple to maintain, while also having minimal negative
effects on the environment during their entire life cycle(Bonda & Sosnowchik,
2006). Manufacturers who give a summary of a product’s environmental qua-
lities should be actively monitored and evaluated by interior designers through
active monitoring and evaluation.

3) Sustainable product certifications: It is the responsibility of interior
designers to check the legitimacy of certificates that have been awarded by a
number of regulatory authorities and to make certain that these certifications
are maintained up to date whenever new information that is relevant becomes
available.

4) Sustainable product life-cycle assessment: The life-cycle assessment
takes into account environmental and health concerns across the entirety of
a product’s life cycle, beginning with the extraction of resources and con-
tinuing through production, transportation, on-site construction, occupation
and maintenance, and ending with recycling, reuse, and disposal(Mendler et
al., 2006). Discovering a reliable life cycle assessment method and selecting
products that have been evaluated and certified by a third-party organizati-
on using equivalent criteria are both important steps for interior designers to
take.

Health

5) Indoor air quality performance: In spite of the fact that there is a
growing knowledge of the health hazards connected with air pollution, it is
generally considered to be a problem that is only present outside. This is due
to the widespread idea that the constraints of an indoor environment, and espe-
cially one’s own home, provide protection. As a result of significant shifts in
the way of life and working conditions in contemporary society, particularly
in industrialized nations, persons spend approximately 90 percent of their time
indoors on average (Klepeis et al., 2001). The indoor air, illumination and
day lighting, connection to nature, thermal comfort and management, elect-
romagnetic fields, and electrical fields are all important factors that interior
designers should take into consideration.

6) Control chemical emission: The conventional design and construction
of buildings are founded on the principles of functionality, aesthetics, and eco-
nomics; yet, up until very recently, there has been a lack of consideration de-
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voted to the potential health impact that is associated with the materials used
within(Skov et al., 1990). Phosphates, other chemicals, organic and inorganic
particles, and other materials that are used in interior décor are examples of
substances that have the ability to contribute to the pollution of the air inside
a building(Jaakkola et al., 1999). Some of these substances have the potential
to cause adverse immunologic reactions in the airways, which can lead to an
increased risk of bronchial hyperresponsiveness and asthma. In order to de-
termine whether or not it is feasible to replace a product with one that emits
less volatile organic compounds and chemical emissions, interior designers are
required to conduct an evaluation.

7) Carbon footprint: If a product is recyclable, if it generates a low
amount of pollution, and if it uses a little amount of resources, then it is con-
sidered to be an environmentally friendly product. Environmental conscious-
ness is increased when environmentally friendly products are widely used. A
great number of businesses have introduced green supply chain management
in order to reduce the negative effects that their manufacturing processes have
on the environment (Yan et al., 2016). This management practice includes
internal environment management, green procurement, green collaboration,
and environmental decommissioning. The use of products and materials that
contribute to the reduction of carbon effects and the offsetting of emissions
should be specified by interior designers.

8) Biodegradable products: This certification procedure, which acknow-
ledges that objects must dissolve swiftly with little waste, convert to water and
biomass, encourage plant development, and not bring excessive metal levels
into the soil, is something that interior designers should take into considerati-
on. Some examples of such programs are the Biodegradable Products Institute
for certification.

Reduction of consumption

9) Design adaptability: This property is dependent on the physical shape
in addition to its compositional and other structural properties, which means
that repetition, balance, and similarity can be used for making flexible space.
This means that we can use those geometrical properties in order to gain a
flexible space that can be transformed and used for multiple purposes within
the same plot area (Abdulpader et al., n.d.). Flexibility is one of the physical
properties of materials and geometrical forms that are made use of in interior
design. The ability of interior designers to create spaces that are able to fulfill
the requirements of customers while utilizing the least amount of space and
resources is something that should be evaluated.

10) Regional design solutions: In a conceptual sense, local wisdom and
local superiority are policies that are founded on the traditional philosophy of
values, ethics, morals, ways, and behaviors that have been traditionally cre-
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ated. The elements of local wisdom can be applied to any medium in the bu-
ilding industry (Atmadi et al., 2019). This is due to the fact that local wisdom
possesses a fascinating philosophy that can be applied to the design of interior
design. The promotion of vernacular design techniques that encourage the uti-
lization of area goods and resources is something that interior designers ought
to do.

11) Durability: It is the durability of an object that determines its value in
today’s society. Practically useful objects will continue to exist for as long as
the material from which they are constructed continues to exist (Loos & Opel,
1998). Items and materials that are long-lasting and require little maintenance
should be specified by interior designers for their design solutions. These de-
signers should also take into consideration the suitability of their application
and the installation procedures that are efficient.

12) Reduce packaging: However, the operations of the construction in-
dustry have an impact on the wider environment in a variety of different ways,
including the production of waste. Additionally, the construction sector plays
a leadership role in improving the quality of the built environment (Osmani
et al., 2008). The makers of the items may be asked to package them in an
environmentally responsible manner with little packaging, which interior de-
signers could request.

Sustainable design components

13) Reusable design components: An architectural strategy is utilized by
the architect, whether consciously or unconsciously, in the process of constru-
cting a new building. This strategy will determine the sequence in which the
building is constructed. These strategic maneuvers are, of course, augmented
by a complicated combination of numerous aspects such as the conditions of
the site, the structural systems, the objectives of the program, and his or her
own unique vision (Cordan, 2019). In their argument, Brooker & Stone (2019)
contend that when a building is reused, the original building and the relations-
hip between the old and the new are the most significant and significant fac-
tors in the design of the new building. Material and component specifications
should be made by interior designers to ensure that they may be recycled or
reused once they have served their intended function.

14) Recyclable design components: There is a widespread belief that re-
cycling is good to the environment; yet, the disassembly, collection, sorting,
and processing of materials into new products all have substantial affects on
the environment(Gao et al., 2001). The collection, conversion, and remanufa-
cturing of trash from renovation-related construction projects into new buil-
ding materials is a form of recycling. Interior design waste management is one
example of this approach.
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Efficient design resource management

15) Selecting renewable resources: In order to function properly, buildin-
gs, which are massive energy-consuming systems, require a significant qu-
antity of energy. In terms of lighting, heating, cooling, and air conditioning,
buildings are responsible for around forty percent of the total annual energy
consumption that occurs over the entire planet. Design and construction that
are environmentally responsible are getting a substantial amount of traction
in the building industry(Shi & Chew, 2012). It is important for interior desig-
ners to make use of renewable resources, which are materials that have a lower
energy consumption during their manufacturing, can be recycled or reused at
the end of their life, and release less volatile organic compounds.

16) Effective plumbing systems: At the beginning of the 21st century, a
great number of professionals and academics aggressively drew attention to
the rapidly dwindling water resources. This was due to the fact that many
nations were experiencing increasing water scarcity or issues related to poor
water quality(Wang et al., 2022). To cut down on water use, interior designers
can select water-efficient sinks and faucets that are equipped with smart tech-
nology.

17) Effective energy performance: The way in which buildings are plan-
ned has been significantly altered as a result of multiple factors, including
the growing number of concerns regarding the environment on a worldwide
scale and the development of computational tools and procedures. The energy
efficiency of the designs that building experts create is becoming an incre-
asingly important factor in their evaluation (Montiel-Santiago et al., 2020).
A multidisciplinary simulation-based optimization approach can be applied
to assist designers in examining a greater number of design alternatives and
making decisions that are based on accurate information in order to attain a
high level of energy performance. It is important for interior designers to work
closely with other members of the project team, such as electrical and mecha-
nical engineers, in order to maximize energy utilization and decrease energy
consumption while simultaneously satisfying the objectives of the customer.

18) Efficient construction methods: There is a tight connection between
the activities of building construction and the issues of environmental devas-
tation and the lack of available energy. The construction industry is respon-
sible for around forty percent of the overall electricity consumption in society,
as indicated by the respective figures(Lobaccaro et al., 2018). It is the respon-
sibility of interior designers to specify building methods that are basic and
installation procedures that are minimum.

In order to provide evaluators with assistance in assessing project reports
in compliance with the 18 sustainable design principles, two different grading
systems with four points each were established. It is a reflection of the degree
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to which projects take into consideration each sustainable design criterion that
the points scale that is provided. Evaluators assign a score of “0” to projects
that do not exhibit any evidence of adopting the design criterion, and they as-
sign a score of “3” to initiatives that exhibit a significant amount of evidence
of incorporating the criterion (Table 1).

Within the context of a specific sustainable interior design project, the
potential points scale demonstrates the degree to which each sustainable de-
sign guideline is available for implementation (Table 2). The score of zero is
assigned by the assessors in the event that a criteria is not applicable to the
project. It is possible to receive a score of three if the criterion is appropriate
and requested by either the teacher or the user. The capacity to differentiate
between sustainable applications that are the product of student motivation
and those that are the result of external pressures is made possible by grading
projects based on both the level of applicability and the depth of its study.

Table 1. Rating scale for extent of consideration of sustainable design criteria (earned points)

Earned Score | Descriptor Dimension Description

0 Unacceptable Criterion not at all considered in project
report.

1 Developing Criterion mentioned or discussed in the
project report, but not applied in design
process.

2 Competent Project report shows evidence that the

criterion was adequately applied in

design process (1-2 instances of criterion
application).

3 Examplary Project report shows evidence that the
criterion was extensively applied in the design
process (3 or more instances of criterion
application).

Table 2. The level of applicability of sustainable design criteria (potential points).

Potential Score | Descriptor Dimension Description
0 Inapplicable The criterion is not at all valid for the project.
1 Valid Although the sponsor does not require
application of the criterion, it is still applicable
to the project.
2 Required The user requires some application of the

criterion in the project (1-2 instances of
requiring criterion application).

3 Critical The user requires extensive application of the
criterion in the project (3 or more instances of
requiring criterion application).
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Several measures were specified for the purpose of evaluating and com-
paring the scores on the rubric. The raw scores for each criteria (i), which
included earned (Ei) and potential (Pi) points, were utilized in order to give
insights into the level of criterion application and the amount to which the
criterion was considered, respectively.

The final sustainable design index (SDscore) was quantified as the difference
between mean potential (Mpot) and mean earned (Mearn) scores (Figure 1).

Therefore, a score of +3 for sustainable design suggests that the project
has high objectives for sustainable design but inadequate student achieve-
ment. On the other hand, a project that has no sustainable design standards
and a high level of student achievement would have an index of -3. In spite
of the fact that the expectations for sustainable design may have been high or
low, a project that has a sustainable design index that is near to zero shows that
it has largely achieved sustainable design requirements.

!
@

High Expectations, Low Sustainable Design Performance (M =3, M =0)

S0

0 Met Expectations (M_ =M )

SUSTAINABLE DESIGN INDEX (SD

-3 * Low Expectations, High Sustainable Design Performance (M =0, M =3)

Figurel Scale for sustainable design index (SDscore = Mpot - Mearn).
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3. CONCLUSION

The only goods and materials that interior designers should propose and
specify are those that are healthy and environmentally beneficial. In the end,
they should strive to create interiors that are really therapeutic for both clients
and the environment while spending zero energy. They should push the limits
of their creative abilities, discover the essential innovative ways to achieve
energy efficiency, and eventually aim for interiors that are energy efficient. It
is important for interior designers and contractors to include sustainable prac-
tices into all of their interior design solutions and to guide their teams in the
implementation of sustainability principles in a way that is both harmonious
and consistent.

This research provides a description of a sustainability course that is of-
fered to undergraduate students who are majoring in building-related fields.
It is provided in the form of an easy-to-use Sustainability in Interior Design
Education Assessment Rubric, which faculty members may use to build their
own effective programs and courses for teaching students the concepts of sus-
tainability. The rubric is presented in the form of a statement.
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INTRODUCTION

Landscape encompasses an array of formations, predominantly shaped by
human intervention, yet also encompassing extraordinary natural vistas. Not
all natural sceneries qualify as landscapes, nor does every landscape necessar-
ily constitute a natural environment (Memliik and Y1lmaz, 1999).

Urban landscape, on the other hand, is defined within the context of an
urban framework, emphasizing the interrelation between structures within the
urban milieu as a whole, not individually, and their connection with undevel-
oped urban spaces (Konuk, 2007). Urban landscape shapes the composition of
landscapes within the city and signifies a conscious organization of the urban
environment. It is the interrelation of structures collectively within the urban
setting, rather than their individual existence or relationship with undeveloped
spaces. Besides physical structures, socio-cultural factors significantly influ-
ence the formation of urban landscapes (Celik and Yazgan, 2007).

The rapid industrialization of the 19th century led to increased demand
for raw materials, prompting the quest for and utilization of natural resources.
The 20th century, influenced by natural disasters and wars, saw the emergence
of concepts such as biodiversity, aimed at preserving and sustaining natural
resources (Tekingiindiiz, 2021).

When designing and planning urban open green spaces, attention to bi-
ological diversity becomes a crucial aspect from an ecosystem perspective.
Biological diversity refers to the variety of living organism species within a
specific area, classified as ecosystem diversity, species diversity, genetic di-
versity, among other ecological elements (Kiling et al., 2006).

Cities are often perceived as spaces where human activities marginalize
living organisms from the ecosystem. However, biological diversity, a sig-
nificant component of natural life, should not be dissociated from urban set-
tings. Urban parks, essential for biological diversity within urban spaces, aid
in preserving it. Besides their role in biodiversity preservation, city parks are
integral components of urban green infrastructure (Savard et al., 2000).

As urbanization rapidly expands, areas suppressed by human activities
are on the rise. Yet, the acceptance and necessity of urban spaces that harbor
innovative approaches to conserving and promoting biological diversity have
gained prominence. Parks designed as various types of urban green spaces,
featuring ecological conditions and plant diversity, serve as focal points in
supporting and stimulating biological diversity within cities.

Apart from ecological services, urban green areas also offer benefits in
terms of community health, social cohesion, economic gains (e.g., increased
property and rental values due to green spaces), and reduced maintenance
costs (achieved through ecologically sustainable landscapes, requiring less ir-
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rigation and fertilization, among other factors). Supporting biological diversi-
ty in urban green spaces signifies enhancing ecological qualities within cities
and providing urban dwellers immediate access to nature. Highlighting recre-
ational functions, these spaces are essential for achieving a more sustainable
future and are listed as the primary objective in urban management (Uslu and
Shakouri, 2013).

Bibliometrics serves as a useful contemporary tool for researchers to ex-
plore their fields, assess outputs, and evaluate research outcomes. Traditional-
ly, scientific research contributions are measured by the number and impact of
scholarly articles in the literature (Grant et al., 2000).

Bibliometric analysis finds wide application in guiding research pro-
cesses. This analytical approach provides crucial data to scientists regarding
research tendencies, models, and impacts, assisting researchers in tracking
potential collaborators and establishing future scientific alliances. Moreover,
such analyses offer researchers the opportunity to identify new research av-
enues by keeping abreast of the latest trends in the field (Kaplan and Altay,
2023).

This study aims to conduct a bibliometric analysis of works encompass-
ing the ‘urban landscape-biodiversity’ keywords within the Web of Science
(WoS) database from 1992 to 2023. The objective is to unveil the contribu-
tions of professionals working in the related scientific field, identify trends
in urban landscapes and biodiversity, present a comprehensive overview of
research in this area, introduce various aspects, highlight less-explored areas,
and identify different facets for future studies to concentrate on, thereby con-
tributing to researchers’ efforts in advancing research in this field.

MATERIAL AND METHOD

Based on the literature published in Web Of Science (WoS) between 1992
and 2023, a total of 6726 scientific studies including 5733 articles, 354 re-
views, 234 papers, 126 book chapters, etc. containing the keywords ‘urban
landscape’ and ‘biodiversity’ were found. With the data obtained from the
bibliometric analysis; Distribution of the number of studies by years, average
amount of citations by years, keywords and their relationships by country,
most relevant sources, most relevant authors, most relevant affiliations, cor-
responding author’s countries, country scientific production, most cited coun-
tries, most relevant words, the closeness of trend topic keywords status of
keywords by years, links of countries in publications with keywords.

RESULTS AND DISCUSSION

Data obtained as a result of bibliometric analysis;
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Figure 1. Annual Scientific Production

As aresult of the analysis, the distribution of scientific studies conducted
with the keywords ‘biodiversity’ and ‘urban landscape’ according to years is
given in Figure 1. According to this, the studies started in 1992, and it is ob-
served that the subject was more emphasised in 2022 with a maximum of 800
scientific studies based on the years 1992-2023.
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Figure 2. Average Citations per Year

According to the graph of average citation amounts according to years
given in Figure 2, it is seen that the highest citation rate with 6.69 in studies
using the keywords ‘urban landscape’ and ‘biodiversity’ worldwide was in

2007.
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Figure 3. Most Relevant Sources

Figure 3 shows the list of the top 10 journals containing the studies in
which the keywords ‘urban landscape’ and ‘biodiversity’ are used the most
worldwide. According to this, it is stated that 838 scientific studies on the
subject have been published in Landscape and Urban Planning journal. There-
fore, a list of journals/books that authors who will work on the subject should
follow has been prepared. This will contribute to the authors’ easy access to
resources.
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Figure 4. Most Relevant Authors



120 - Biisra ALTAY

Figure 4 shows the top 10 authors who have done the most studies in this
field in the world and the number of scientific studies they have done. This
graph lists the authors whose scientific works will contribute to the authors who
will work on the subject. This will provide convenience in literature review.
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Figure 5. Most Relevant Affiliations

Figure 5 shows the names of the top 10 universities-institutes that have
published the most studies using these keywords at international level. Ac-
cordingly, ‘Centre National De La Recherche Scientifique’ ranks first with
319 scientific studies published on urban landscape and biodiversity. This in-
formation will enable academicians who plan to work on similar topics to
make easy collaborations.
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Figure 6. Corresponding Author’s Countries
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Figure 6 shows the in-country and out-of-country collaborations of stud-
ies published under the keywords urban landscape and biodiversity. The blue
part of the graph shows the number of collaborative publications within the
countries and the red part shows the collaborations with other countries. Ac-
cording to the graph, although the USA has a higher number of publications, it
has generally made publications in which collaborations are made within the
country. China, on the other hand, was found to be the country with the highest
number of international collaborations with 269 scientific studies.
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Figure 7. Country Scientific Production

The scientific production of the world countries on urban landscapes and
biodiversity is shown on the map. As the colour gets darker, it is seen that
there is more production. Turkey ranks 34th with 114.
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Figure 8. Most Cited Countries
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Figure 8 shows the 10 countries in the world with the most cited studies
on urban landscapes and biodiversity. Accordingly, USA is in the lead with
49.133 citations. Turkey ranks 34th among the world countries with a total of
457 citations.
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Figure 9. Most Relevant Words

In Figure 9, which shows the top 10 most used keywords in the world in
the studies on the subject, the word ‘biodiversity’ is the most used word with
3023. Biodiversity is followed by ‘conservation’, ‘diversity’, ‘urbanisation’,
and ‘landscape’.
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Figure 10. The closeness of trend topic keywords

The closeness of the trending topic keywords used in the studies is given
in Figure 10. When the keywords used so far in this study area are evaluated, it
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is seen that there are two different groups. It is seen that the keywords ‘urban-
isation’, ‘conservation’, ‘landscape’ in the first group are close to each other
in terms of relationship. In the central position of the keywords in this group
is ‘biodivercity’, which shows a typical relationship with all keywords. The
2nd group includes keywords such as ‘cities’, ‘ecosystem service’, and the
keywords in this group are distantly related to those in the 1st group.
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Figure 11. Status of keywords by years

The distribution of the keywords used in the studies according to years
is given in Figure 11. Accordingly, the keywords ‘policy’, ‘roads’, ‘systems’,
‘biological divercity’ were mostly used between 1992-2000, ‘biodivercity’
and ‘ecology’ between 2001-2010, ‘biodivercity’ and ‘urbanisation’ between
2011-2020, and ‘divercity’ and ‘biodivercity’ between 2021-2023.
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The graph in Figure 12 was obtained in terms of the differentiation of
keywords according to countries and the relationship between them. The most
used and co-used keywords according to the countries are shown with Sankey
diagram. According to this, the keyword ‘biodiversity’ was mostly used in
USA.
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Figure 13. Links of countries in publications with keywords

When we look at Figure 13, which shows the connections between coun-
tries in publications using the keywords in question, it can be said that they
are divided into 2 groups, 1. Europe, 2. USA and China, with exceptions. It is
seen that Turkey generally works together with the countries in the European

group.



International Research and Reviews in Architecture, Planning and Design

CONCLUSION

Bibliometric analysis offers researchers an easy, reliable way to review
the literature. It helps researchers to understand the development and change
of important points in a particular topic in a comprehensive and systematic
way. Therefore, this study is a research resource that covers all aspects of
urban landscape and biodiversity studies to date. This study provides a de-
tailed bibliometric analysis of 6726 documents from 1125 different sources
worldwide between 1992 and 2023. According to the analysis, it is seen that
the interest in the studies on the subject continues to increase.

This study aims to comprehensively present the research on urban land-
scapes’ biodiversity and examine the developmental stages and potential
trends of these studies. Consequently, this work will facilitate researchers in
their literature reviews by providing ease of access to relevant studies and
enabling them to follow peers working in similar domains. Furthermore, it
will serve as a guide for potential scientific collaborations. Additionally, for
researchers, closely tracking the latest trends and similar keywords in this
field will provide guidance for exploring new research avenues.

As a result, this study will guide future research in this field by delineat-
ing influential journals, countries and institutions conducting research, promi-
nent authors, collaborative efforts among them, overall trends, and significant
topics, thus providing guidance for subsequent studies in this area.
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INTRODUCTION

Technology is in a constant state of evolution, presenting new innovations each
passing day. Among these, the foremost contender is the technology of ‘Artificial
Intelligence’ (AI), which has made significant strides across diverse domains in
contemporary times. Despite being a subject of considerable intrigue for many, the
count of individuals possessing definitive knowledge on this subject remains limited.
Artificial intelligence signifies the simulation of human-like intellect and cognitive
faculties within machines. This concept encompasses amalgamating various
facets of human intelligence, such as task execution, problem-solving, learning,
language processing, perception, and decision-making, via computers and intricate
systems. Artificial intelligence continually evolves and refines itself through the
accumulation of data (Artificial Intelligence in Education Policy Document, 2023).

Recent advancements in artificial intelligence have mandated nearly all
nations to accord precedence to this realm. It is imperative to emphasize that
artificial intelligence is not just a technology of the future but firmly entrenched
in the present. Furthermore, artificial intelligence has become an indispensable
component of national strategies for nations, particularly in realms like economic
development. Artificial intelligence has commenced its transformative influence,
pervading every facet of our existence, with its impact continuously burgeoning.

As the sphere of artificial intelligence continues to burgeon, its application has also
commenced within fields such as architecture. The contribution of evolving artificial
intelligence technologies to design and architectural spheres has become a subject of
intense inquiry. Within architecture, the diversity inherent in a designer’s imagination,
societal culture, climate, and artistic approach has prompted contemplation regarding
whether artificial intelligence can emulate human-like thought processes during the
architectural design process. Artificial intelligence, fundamentally reliant on artificial
neural networks capable of analyzing data, mirrors the ability of human brain neurons
to utilize acquired knowledge when needed, drawn from lifelong experiences.

In this vein, the application of artificial intelligence technology in architecture
holds the promise of facilitating the resolution of complex problems through
data analysis. This technology may elevate architectural endeavors to a more
sophisticated echelon. This study delves into examining the relationship between
various artificial intelligence technologies employed across different domains and
the profession of landscape architecture. It also discusses existing and prospective
software applications that could be utilized in the field of landscape architecture.
Ultimately, it provides recommendations regarding the contributions of artificial
intelligence technology to the landscape design process and the profession,
concluding with an assessment.

CONCEPT OF ARTIFICIAL INTELLIGENCE

Various definitions have been proposed across different scientific disciplines
regarding the concept of artificial intelligence, aiming to facilitate its comprehension.
Artificial intelligence is a computer system capable of emulating the functions
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performed by the human body (Roumate, 2023). It involves the extraction of the
entirety of behavior within the emotional and mental process of the human body for its
own benefit (Ezzaim vd.,2022). Human cognition possesses the ability to swiftly adapt
to new situations that arise in the functioning of the human brain. Nilsson, one of the
founding scholars of artificial intelligence, defines it as ‘the endeavor to endow machines
with intelligence’ (Moreno-Guerrero vd.,2020). Apart from these definitions, artificial
intelligence can be described as a cognitive system capable of executing a wide array
of tasks (AI100Report MT 10, 2021).The technology of artificial intelligence can be
defined as the ability of machines to mimic living mechanisms. Machines emulate
human logic by imitating cognitive abilities such as decision-making, perception,
learning, experience, and analysis from human behavior.

Artificial intelligence plays a significant role in numerous sectors such as
international relations, finance, health, agriculture, education, services, automotive,
chemistry, transportation, advertising, insurance, energy, gaming, logistics, defense,
and cybersecurity. This technology holds substantial potential for economic, political,
social, and cultural implications. Hence, understanding and managing the potential
impacts of artificial intelligence are crucial.

The concept of artificial intelligence is often categorized into weak and strong
Al. Weak artificial intelligence refers to machines programmed to exhibit intelligent
behavior, anotion widely acknowledged. Strong artificial intelligence, however, entails
a debate surrounding machines being programmed to exhibit conscious, intelligent
behavior. Discussions have emerged alongside strong Al, where proponents argue
that machines cannot behave like humans, lack emotions, and cannot distinguish
between good and bad or right and wrong. Conversely, another group argues that
the human brain does not operate autonomously, amalgamating irrational functions,
which machines can replicate. Advancements in this field seem to be rapidly
progressing. Additionally, there is a shift away from rule-based approaches used in
‘old-fashioned’ artificial intelligence systems (Button, 2017).

Historical Development of Artificial Intelligence

The history of artificial intelligence spans from ancient Greece to the present day.
Modern Al studies commenced with the endeavors of philosophers to comprehend the
human thought system. Charles Babbage worked on an intelligent machine in 1884
but ceased his efforts upon realizing that creating a machine as intelligent as a human
was not feasible. In 1950, Claude Shannon proposed the idea that computers could
play chess (Romya Bilgin and Kii¢liksabanoglu, 2023). The historical development of
artificial intelligence (Figure 1) has been shaped by the concept of mimicking human
intelligence that emerged in the mid-20th century. Although Al has existed since the
1940s, some experts argue that much progress is still needed to achieve genuinely
human-like intelligence. However, recent advancements in computer processing
power and the availability of vast amounts of data have increased interest in artificial
intelligence. Alan Turing’s test, created in 1950, was used to determine whether a
machine was intelligent. Turing’s concept of the “imitation game” triggered debates
on delineating boundaries between humans and machines. The term “artificial
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intelligence,” introduced by John McCarthy, was officially defined during a conference
held at Dartmouth College in 1956 (O’Regan, 2023). Alan M. Turing was the first person
to conduct significant research in the field of Al, defining Al in 1956 as the science and
engineering of creating intelligent machines (Yu and Y. L, 2023), (Copeland, 2004).
Fundamental studies like the Information Processing Language (IPL) were conducted
in the 1960s. The period between 1965 and 1970 is considered a dark period for Al
while efforts between 1970 and 1980 reignited progress in the field. In the 1990s,
the term “artificial intelligence” faded from academic discourse, and phrases like
“advanced information processing” began to be used. In the 2010s, access to large
amounts of data and the discovery of high-performance computer graphics processors
accelerated developments in artificial intelligence. Especially, the success of AlphaGo
in the game of Go indicated a transition from expert systems to machine learning.
Consequently, artificial intelligence has become an increasingly prevalent application
in education and other sectors (Remian, 2019). With the continuous advancement and
evolution of Al technology today, making further intriguing discoveries and predicting
its ultimate direction has become unpredictable. However, one undeniable fact is that
the concept of artificial intelligence is no longer a concept of the future but has firmly
established itself as a fully tangible concept within the timeframe we currently live in.
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Figure 1. Historical Development of Artificial Intelligence from Past to Present

Fundamental Components of Artificial Intelligence

Artificial intelligence components, appearing in various forms across different
sources, generally fall under the categories of machine learning, deep learning,
computer vision, natural language processing, and artificial neural networks.
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Machine Learning

Machine learning (ML) is an application of artificial intelligence that provides
computers with the ability to learn and improve from experiences without explicit
programming. ML algorithms possess the capability to analyze data, identify
patterns, and make predictions. These algorithms are designed to continually evolve
by learning from newer datasets they encounter and adapting to them. A notable
example of ML application is the spam filtering algorithm in your email account.

Deep Learning

Deep learning (DL) is a subset of machine learning that uses artificial neural
networks to enable machines to learn from processed data. DL aids machines in
solving complex problems, even with unstructured and diverse datasets. It involves a
learning process based on a continuous feedback loop, adjusting system actions. The
system is rewarded for correct actions and penalized for incorrect ones, continuously
striving to optimize rewards by altering actions.

Artificial Neural Networks

Artificial neural networks (ANNs) are components of artificial intelligence
designed to simulate how the human brain analyzes and processes information.
ANNSs provide self-learning capabilities to artificial intelligence and can be
considered as the foundation of the same technology. These networks are built to
mimic the biological neural networks in the human brain, with perceptrons acting as
artificial counterparts to neurons. ANNSs comprise numerous perceptrons organized
together.

Natural Language Processing (NLP)

Natural language processing (NLP) is an Al discipline that provides machines
with the ability to read, understand, and generate human language. Most voice
assistants utilize NLP. Computers typically communicate using low-level language
or machine language consisting of ones and zeroes, which humans find challenging
to decipher. Similarly, computers struggle to comprehend human languages. NLP
uses intelligent algorithms to transform unstructured language data into a form
understandable by computers.

Computer Vision (CV)

Computer vision (CV) is a field of computer science aiming to replicate the
human visual system to enable machines to ‘see’ and understand the content of
images and videos. With advancements in deep learning, CV has overcome
previous barriers. It provides machines with image recognition capabilities to
perceive and label objects. CV is a crucial component enabling technologies like
autonomous vehicles, as it allows them to recognize lane markings, signs, other
vehicles, and safely navigate without collisions. Another notable application of CV
is the automatic tagging feature in Google Photos, organizing photos based on their
content. For instance, if you capture numerous photos of your cat, the application
automatically groups all these cat photos into a single album.
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ARTIFICIAL INTELLIGENCE AND LANDSCAPE
ARCHITECTURE

The utilization of artificial intelligence in architectural design processes
holds significant importance in enhancing design diversity and the time
afforded to designers (Huang, Williams, Luo, Wu, & Lin, 2018). The
relationship between landscape architecture and artificial intelligence harbors
the potential to integrate technology into design processes, offering novel
opportunities to render landscape architecture more efficient and sustainable.
Al programs utilized in landscape architecture can enhance design processes,
perform analyses, generate simulations, and augment efficiency in various
projects. However, specific programs in this field may evolve over time and new
developments may emerge due to continuous environmental changes leading
to the renewal of parameters. The relationship between landscape architecture
and artificial intelligence enables the emergence of smarter, sustainable, and
user-friendly designs. Nonetheless, it’s crucial to balance these technological
advancements with ethical and cultural factors since landscape design should
typically be sensitive to local culture, aesthetic preferences, and societal
needs.

In light of this information, Artificial Intelligence in Landscape
Architecture can be examined under various headings such as design, planning,
modeling, simulation, sustainability and ecology, project management and
optimization, smart city technologies, among others. These headings may
vary depending on changing environmental conditions and the evolution of
the profession.

Artificial intelligence can be employed in Landscape Architecture in tasks
such as counting and analyzing quantities within the workspace, reducing
errors in data storage, utilizing correct symbols, incorporating engineering
details, assigning suitable plant species to appropriate land structures and
weather conditions, as well as analyzing field and environmental details, and
rapidly presenting multiple alternatives to clients. According to an interview
with a member of the United Kingdom Landscape Institute, software programs
applicable to Landscape Architecture include Vectorsworks Landmark, Land
F/X, LandCADD, SiteWorks, ArchiTerra, AutoCAD Civil 3D, Autodesk’s
Revit, and Grahisoft ArchiCAD. However, it is likely that, with advancing
technology, these programs may evolve to enhance artificial intelligence
support or new programs may emerge beyond the aforementioned ones.

The Role of Artificial Intelligence in Design Processes

The concept of artificial intelligence plays a significant role in design
processes, much like it does in various other fields. Primarily, it manifests
itself in data analysis and collection processes, unveiling crucial information
by analyzing extensive datasets for use in the design process. Moreover, its



International Research and Reviews in Architecture, Planning and Design

capability to offer design suggestions and multiple alternatives is evident,
drawing inspiration for designers from data obtained from past projects and
analyses conducted on similar designs. Artificial intelligence can propose more
suitable designs in terms of energy efficiency, material usage, and aesthetics
by optimizing relationships between plans and their environment. In terms
of project management and optimization, Al identifies process bottlenecks,
effectively manages resources, and facilitates time-saving measures.

From an environmental sensitivity and sustainability standpoint,
artificial intelligence can contribute to the development of environmentally
sensitive designs by considering factors such as climate data, green spaces,
and energy usage. Lastly, in the early stages of design, Al enables the creation
of simulations and prototypes, allowing designers to better understand and
test their ideas. This feature is crucial in identifying issues before moving
to the implementation phase, minimizing potential problems that may arise
during implementation.

Artificial intelligence serves as a potential tool to enhance and enrich
the landscape design process from various perspectives, offering an effective
resource for users. However, when combined with a designer’s creativity and
evaluative abilities, more effective results can be achieved.

Future Trends Between Artificial Intelligence and Landscape
Architecture

The future trends between artificial intelligence (AI) and landscape
architecture encompass a range of innovative approaches poised to deeply
influence design processes. Firstly, Al can render landscape designs intelligent
and adaptable by continually monitoring environmental variables. Through
dynamic evaluations of factors like weather conditions, user behaviors, and
environmental circumstances, designs can become more effective and cater
better to user needs. Trends also include energy efficiency and sustainability-
focused designs, where Al analyzes energy consumption data to intelligently
manage lighting, irrigation systems, and other energy-consuming elements,
reducing environmental impacts and enhancing sustainability. Simulation and
virtual reality applications represent another prominent area where Al is used
to enable designers to visualize and present their designs more effectively.

Furthermore, predictive trend analysis through big data analytics is
another significant development, utilizing Al to predict future design trends
based on demographic data, user preferences, and environmental variables. Al-
supported maintenance and management can optimize maintenance processes
by ensuring sustainable management of landscapes. Environmentally friendly
designs are also crucial, where Al evaluates environmental impacts to provide
solutions for water conservation, biodiversity preservation, and reducing
carbon footprints.

- 133
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Finally, applications enhancing user participation enable continuous
updates to designs based on user feedback and preferences through Al
integration into design processes. These trends signal the potential for
interactions between Al and landscape architecture to create more intelligent,
sustainable, and user-centered solutions. However, special attention to ethical
and security concerns is crucial during the adoption of these developments.

Conclusions and Suggestions

The utilization of artificial intelligence (AI) and machine learning
(ML) in landscape architecture offers significant potential to optimize
processes, enhance efficiency, and create sustainable, eco-friendly designs.
However, careful application and management concerning ethical, security,
and sustainability aspects are crucial. Moreover, considering the aesthetics
and human touch in deciding how these technologies are employed in
projects is essential. Decisions embedded in Al algorithms must be clear
and understandable. Especially when making design decisions, designers
and stakeholders should comprehend why Al models make specific
recommendations, and clear information should be provided accordingly. Al
should be utilized as a supportive tool in the design process. The creative and
aesthetic aspects of a design typically fall within the designer’s expertise.
Therefore, maintaining a balance that harnesses the power of Al while
preserving the designer’s creativity and aesthetic sensibilities through human-
machine collaboration is essential.

Al models should consider environmental and social impacts when
evaluating various design options. Additionally, sustainable design goals and
societal needs should be taken into account.

In addition to urban development in the future, when planning cities,
priority should be given to creating urban green areas, taking into account
the spiritual and psychological health of the society and improved living
standards.

In conclusion, many software tools used in the field of landscape
architecture are not yet associated with Al programs. The software used
should be developed to align with the discipline of landscape architecture,
and the emergence of new software should be among the likely objectives.
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1. INTRODUCTION

Global warming, which has developed due to climate change in recent
years, is one of the important environmental problems faced by the world, and
the effects of this situation are becoming increasingly evident. Studies show
that an annual temperature increase of up to 1°C occurs and that cities are 4°C
warmer than rural areas (Patz, 2005; Hajat et al., 2007; Dogan and Tiizer, 2011;
Oleson, et al., 2011; Janssen et al., 2012; Kaya et al., 2016; Massey et al., 201;
Singh and Singh, 2017; Mercan and Arpag 2020). With people now starting
to live in urban areas, it is predicted that 68% of the world’s population will
live in cities by 2050 (Heiling, 2012; Uysal and Polat, 2015; Anonim, 2018).
The rapid urbanization process, especially in developing countries, creates
impermeable surfaces and changes radiation, emission and thermal properties.
The increase in impermeable surfaces causes the intensification of extreme
weather events, increased consumption of natural resources, deterioration of
air quality and negative effects on human health (Oke, 2002; Lee et al., 2009;
Tomlinson et al., 2011). It also causes the thermal comfort conditions of peo-
ple to deteriorate (Cinar et al., 2016; Karakus and Cinar, 2022; Karakus and
Selim, 2022; Cinar et al., 2023).

The rapid increase in urban areas also causes negative effects on biodi-
versity (Selim and Doks6z, 2021). During construction processes, green areas
and natural pasture/meadow areas are generally destroyed, water resources
are used in an uncontrolled manner, and as a result, unplanned urbanizations
where concrete surfaces are dominant instead of green areas are formed.
While some of the light coming from the sun is reflected under normal con-
ditions, this rate gradually decreases due to increasing concretion (Real and
Tirkmenoglu Bayraktar, 2014; Akyiirek, 2020).

Multi-temporal land surface temperature maps of the desired region can
be created with thermal remote sensing studies. Determining land surface
temperature is also an important parameter for urban planning studies. Ther-
mal remote sensing is a subfield of remote sensing technology and is used to
determine spatial heat energies by analyzing the radiation emitted by objects.
In the context of climate research, thermal remote sensing is an advantageous
option in terms of both cost and time compared to traditional methods. In
addition, it is a method that attracts attention with its wide-scale applicability.
Land surface temperature information is obtained by using thermal bands in
satellite images using remote sensing techniques. (Kerr et al., 2000; Leslie, et
al., 2017). Unlike air temperature, land surface temperature refers to the radi-
ative temperature of the land surface and determines the surface air tempera-
ture by affecting the energy sharing between soil and vegetation (Copernicus,
2023). Land surface temperature (LST) is considered an important variable in
the climate system and is an important parameter that affects plant growth rate
and time and explains the energy and water exchange between the land surface
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and the atmosphere (Zhang et al., 2006; Sekertekin, et al., 2013; Bian et al.,
2017). Various methods have been developed to detect land surface tempera-
ture. These methods; Split window method (Sobrino et al. 1996), temperature/
emissivity separation method (Gillespie et al. 1998), single channel method
(Jimenez et al., 2003), single mono window algorithm (Qin et al., 2001). GIS
software is used as an effective tool in the application of these methods and
in generally analyzing satellite images and interpreting the data obtained as a
result of the analysis (Liping et al., 2018; Selim et al., 2018; Ardahanlioglu et
al., 2020; Olgun and Selim, 2021).

Ensuring sustainability in urban areas should be done with climate-sen-
sitive planning, and the thermal heat variable in cities should be added to
the evaluation criteria. In this context, studies on the evaluation of land sur-
face temperature become even more important. Urbanization movements are
just beginning in Seydikemer, which was separated from Fethiye and gained
district status after Mugla became a metropolitan city in 2012. This study
was carried out to determine the seasonal change of land surface tempera-
ture in Seydikemer city center and its immediate surroundings. In this way,
suggestions have been made to include land surface temperature in creating
climate-sensitive urban plans for Seydikemer, where urbanization movements
have not yet been experienced intensively.

2. MATERIALS and METHODS

2.1. Material

Seydikemer, a district of Mugla province, attracts attention not only with its
natural beauties and riches, but also with its historical and touristic importance.
Seydikemer, Cameli in the northwest, Altinyayla in the north, Korkuteli and
Elmali in the northeast; It borders Kas in the southeast, Akdeniz in the south and
Fethiye in the west. Its geographical location is between 36° 17° - 37° 02’ north-
ern latitudes and 29° 07 - 29° 48’ eastern longitudes, and it has a total surface
area of 2028.37 km? (Anonymous, 2016; et al., 2018). Seydikemer left Fethiye
on 02.09.2013 and gained district status. The name ‘Seydikemer’ was formed
by combining the words “Seyyit”, which means “From the Descendants of the
Prophet”, and “Kemer”, which was inspired by the arch of the historical bridge
and has been the name of this district for years (urll, 2023). With Mugla gaining
Metropolitan Municipality status, the villages and town municipalities in Sey-
dikemer were transformed into neighborhoods. Seydikemer’s most important
river is Esen Stream, its highest mountain is Akdag and its most important plain
is Esen Plain (Ardahanlioglu et al., 2018). Important tourist attractions such as
Saklikent Canyon and Eren Mountain Ski Center are also located within the dis-
trict borders and are visited intensively (urll, 2023; Anonim, 2016). The study
area is Seydikemer city center and its immediate surroundings (Figure 1).
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Figure 1. Study area

Landsat 8 satellite images used as material in this study, which was con-
ducted to determine the seasonal change of land surface temperature in Sey-
dikemer city center and its immediate surroundings, were downloaded free of
charge from the USGS (United States Geological Survey) website (Table 1).
Landsat 8 satellite provides medium resolution data from 15 meters to 100
meters, thanks to its features including nine different spectral and two thermal
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bands (Coslu et al., 2021; USGS, 2023). This platform, which can make a full
tour around the world in 98.9 minutes, is located at an altitude of 705 km and
is updated in 16-day periods, has the capacity to monitor changes over time
(USGS 2019). Landsat 8 satellite is a remote sensing tool that is widely used,
especially in determining land surface temperature (Mercan, 2020). ID num-
bers and shooting dates of the Landsat 8 satellite images used in the study are
shown in Table 1.

Tablo 1. Landsat 8 satellite images used in the study

Satellite image ID no

LCO8 L1TP 179035 20230703 20230711 02 Tl1 03.07.2023
LCO09 L1TP 179035 20221231 20230315 02 T1 31.12.2022
2.2. Method

In this study, which was conducted to determine the seasonal change of
land surface temperature in Seydikemer city center and its immediate sur-
roundings, the study area was first determined and a literature review was
conducted. Afterwards, atmospheric correction processes were applied on
the Landsat 8 satellite image to determine the land surface temperature. Land
surface temperature was determined by making various calculations in geo-
graphic information systems software using the Red, NIR and TIR (Thermal
Infrared) bands of the satellite image. A six-step algorithm was implemented
in ArcGIS 10.5 software to determine land surface temperature using Land-
sat 8’s thermal bands. These calculations are respectively: Upper Atmosphere
(TOA) spectral brightness calculation, TOA - Brightness Temperature (BT)
conversion, NDVI calculation, Emissivity (g) calculation, Vegetation rate (Pv)
calculation and Land Surface Temperature (LST) calculations (Qin, 2001) .

To obtain the land surface temperature map, first the brightness value
was converted to radiance value, and then the radiance value was converted
to temperature value by using the thermal band of the Landsat 8 satellite im-
age. NDVI was calculated using the 4th and 5th bands of the satellite image,
vegetation rate and spread calculations were made with this data, and finally
land surface temperature maps were created using temperature and emissivity
data. In the study area, July, when the temperature is highest and cloudiness
1s least, was determined as two different months for the summer season, and
December, when the temperature is lower and cloudiness is less, for the winter
season. A land surface temperature change map was obtained by taking the
differences of the land surface temperature maps of December and July. The
cell-based difference between two maps was obtained using the ‘raster calcu-
lator’ tool in ArcGIS software.
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3. RESEARCH FINDINGS

In this study conducted to determine the seasonal change of land surface
temperature in Seydikemer city center and its immediate surroundings, on the
land surface temperature map obtained from the satellite image of December
31/12/2022, the lowest temperature is 8 C, the highest temperature is 18 C
and the average temperature value is 12. It was found to be C (Figure 2).
December land surface temperature values were generally found to be lower
in the study area. In Seydikemer city center and Zorlar neighborhood, land
surface temperature values increase in areas with bare land surfaces, roads,
non-cultivated agricultural areas and residential areas. On the other hand, in
areas around Gerigburnu neighborhood where there is forest cover and the
land surface is covered with plant material and where there are water surfaces,
land surface temperature values are lower.

29°190"E 29°200°E 20°210°E 29°22'0"E 20°240'E 29°25'0'E
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Figure 2. December land surface temperature map

According to the map obtained from the satellite image of the land sur-
face temperature of Seydikemer city center and its immediate surroundings
dated 03/07/2023, the lowest temperature was 33 C, the highest temperature
was 46 C and the average temperature value was 39 C (Figure 3). While July



International Research and Reviews in Architecture, Planning and Design - 143

land surface temperature values were detected at higher values in Seydikemer
city center and Zorlar neighborhood, land surface temperature values were de-
termined at lower values in Gerisburnu neighborhood and its surroundings. In
July, the land surface temperature, especially on water surfaces and in forest
areas, was lower than other areas.
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Figure 3. Land surface temperature map in July

In this study conducted to determine the seasonal change of land surface
temperature in Seydikemer city center and its immediate surroundings, it was
determined that there was a temperature difference of at least 22.4 C and at
most 32.6 C between summer and winter, according to the seasonal change
map between December and July. . The average temperature difference be-
tween both seasons was found to be 27.5 C. It has been observed that the
interseasonal temperature difference is high in Seydikemer city center, Zorlar
neighborhood and the southern slopes of the mountainous areas, and that the
interseasonal temperature difference is low in the agricultural areas on the
periphery of Seydikemer city center and Gerisburnu neighborhood (Figure 4).
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4. RESULTS AND DISCUSSION

In this study, which was conducted to determine the seasonal change of
land surface temperature in Seydikemer city center and its immediate sur-
roundings, it was observed that the land surface temperature was between 8
C - 18 C in winter and the land surface temperature was between 33 C - 46 C
in summer. While the average land surface temperature is observed at 12 C
in winter, this value increases significantly in summer, reaching 39 C. While
the temperature difference between the two seasons was at least 22.4 C and at
most 32.6 C, the average temperature difference was determined to be 27.5 C.

While the land surface temperature in residential areas and areas without
vegetation in Seydikemer city center and its immediate surroundings reaches
higher values in the summer, it decreases in the winter. As stated in a study on
the subject, temperatures are generally high in urban areas during the summer
due to impermeable surfaces. Impermeable surfaces that reach high tempera-
ture values in summer have lower surface temperatures than areas with veg-
etation in winter (Cigek et al., 2013). In agricultural lands located on the pe-
riphery of the city, the temperature difference between seasons cannot reach as
high values as in residential areas. In the forested areas on the periphery of the
city, it has been observed that while the interseasonal temperature difference
does not increase much in the northern facing areas, this difference reaches
higher values in the southern facing areas. In a previous study on seasonal dif-
ferences, it was stated that the lowest surface temperature in winter occurs on
water surfaces and forest areas, while the highest surface temperature occurs
in irrigated agricultural areas. In another study, while high temperature values
were detected in urbanization areas in summer, the lowest temperature values
were detected in pasture areas (Yilmaz, 2015). In some studies generally con-
ducted in summer, it has been stated that the highest temperature value is on
impermeable surfaces, while the lowest temperature values are on water sur-
faces and areas covered with vegetation (Su, et al., 2010; Rinner and Hussain,
2011; Coslu et al., 2021). ; Karakus and Eyileten, 2022; Selim et al., 2023a;
Selim et al., 2023b).

The following suggestions have been made for climate-sensitive planning
to be made for Seydikemer in the coming years;

v' Seydikemer district climate map should be prepared and microclimate
areas should be determined.

v" Studies should be carried out using remote sensing and geographical
information systems, and current developments and changes should be moni-
tored.

v" Comfort conditions should also be taken into account when planning
settlements and experts in this field should participate in planning studies.
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v’ Air corridors within the district should be directed correctly and wind
mapping studies should be carried out.

v' Green infrastructure should be actively established.

v The amount of green space should be increased by preserving open
green areas.

v" The proportion of impermeable surfaces in the city should be reduced
by increasing the number of trees.

v" Applications that increase the temperature on the facades of buildings
should be avoided.

v" Especially in public gardens, the ratio of asphalt and concrete surfaces
should be lower than the ratio of green areas.

As a result, in Seydikemer, where urbanization movements have not yet
been experienced much, negative changes that may occur in the coming years
can be prevented by implementing plan decisions that are compatible with the
natural structure and take sustainable climate parameters into consideration,
while still at the planning stage. These studies can be carried out more eas-
ily by using satellite images in calculating land surface temperature values.
However, by making available satellite images with more sensitive resolution,
these studies can be carried out with more precise values. It is thought that this
study, which was conducted by evaluating land surface temperatures seasonal-
ly in July and December, will form a basis for future studies.
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Introduction

Urban areas are essential for meeting various needs of people such as
providing arange of housing options, efficient transportation systems, employment
opportunities, spaces for social interactions, and recreational activities (Brase,
1987; Ercevik & Onal, 2011). The increase and diversification of human needs,
major changes in social and economic conditions with rapid population growth,
and developing industry and technology have led to an increase in people’s
needs such as spending time with each other, socializing, coming together, and
relieving stress with various recreational activities (Altay & Arisoy, 2023). For
this reason, the world population today is concentrated in urban centers. However,
people who are used to this intense urban life are moving away from nature daily.
There is a need for green areas that can benefit people physically, biologically,
and physiologically during their daily lives (Fuller et. al., 2007). From primary
school to higher education, the spaces created for education and training have
different characteristics. University campuses have the potential to be one of the
most important of these areas (Yilmaz et. al., 2013). According to Matloob et al.
(2014), university campuses are similar to small cities, and their unique physical
characteristics distinguish them from cities and settlements. All over the world,
university campuses have assumed the task of creating models on a universal,
national, and regional scale with their land uses, structural, and planting designs.
In campus planning, open green space planning is as important as structural
planning decisions (Y1lmaz & Irmak, 2012). Today, in addition to providing quality
education and training, the physical facilities of the campuses have started to be
effective in the preference of universities, which are more than 200 in number in
our country. Universities that are easily accessible, safe, and comfortable, offer
opportunities for various activities on campus and in the immediate vicinity, and
have socio-cultural and recreational facilities are preferred by students and staff.
Indeed, according to Dober (2000), extensive open green areas and trees in well-
planned campuses are symbols of higher education. The literature review on the
subject was carried out on topics such as the level of use of open green spaces
on university campuses, user satisfaction, evaluation of the design and planning
process from the student perspective, examination of the relationship between
stress and mental health, and the positive effects of open green spaces on the
quality of life of students and staff. Research shows that spending time in green
and natural areas is beneficial for mental and physical health (Maas et. al. 2006;
Bowler et. al. 2010; Cox et. al. 2017).

Within the scope of this study, the area between the Rectorate building, the
mosque, and the museum in Alaeddin Keykubat Campus of Selguk University
was selected as the study area. The most prominent factors in the selection of the
site were the presence of over 1000 plants and the lack of a uniform green area of
over 40000 m? within the campus. Within the context of the study, the area was
designed according to landscape design principles, and then the implementation
processes were addressed. In the landscape design phase, sketching, 2D drawing,
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and 3D visualization processes were completed respectively. Subsequently,
the implementation processes were completed, and it was aimed to create
a green area within the university campus where both administrative and
academic staff and students can spend their free time, improve their social
relations, and increase their motivation.

Material and Method

The main material of the study was the vacant area located between the
Rectorate building, Green Areas Branch nursery, and the campus mosque
within the Alaeddin Keykubat Campus of Selguk University in Selguklu
District of Konya Province. This area is located at coordinates (latitude
and longitude) 38.026438°, 32.513346°, and has an area of approximately 43
thousand m? within the borders of Akademi Neighborhood (Figure 1).

Figure 1. Konya Province, Selcuklu District, Selcuk University and Study Area Locations
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As supplementary materials, literature related to the subject, the site plan
of the area obtained from the relevant office, notes taken during face-to-face
interviews, satellite images, visuals recorded in the research area, Autodesk
Autocad 2021, Trimble SketchUp 2021, Adobe Photoshop CC, Corel Draw
2020, Lumion 10.5 and Microsoft Office software were used. In addition, a
DJI Mavic Air Drone was used to take aerial images to form the basis for the
project before the study and to control the process afterward.

The methodology of the study is based on the stages of the landscape
design process. The preliminary interviews were conducted to obtain the
demands and expectations of the Selcuk University administration before
starting the study. As a result of the preliminary interviews, it was stated that
there are currently over 1000 trees in the study area. With the explicit demand
of the university administration, the design process was carried out based on
preserving the existing trees. After the preliminary interviews were completed,
the study area and its surroundings were examined. The data obtained from
the environmental analysis was utilized throughout the landscape design
process. Once the current condition of the study area was determined, site
analysis, requirements list, functional diagram, preliminary design, structural
design implementation, planting design implementation, construction details,
bill of quantities, and three-dimensional modeling studies were completed
(Table 1). Irrigation, drainage, lighting, and cross-sectional studies, which
are among the stages of the landscape design process, were prepared by the
contractor company in line with the request of the university administration.

The lack of a wide water surface within the Alaeddin Keykubat Campus
of Selguk University, as well as the lack of a green area of sufficient size where
staff and students could spend their leisure time, demonstrates the importance
of the project. The design process was carried out in line with the request of
the authorities to include an ornamental pool, seating areas, and a circulation
system to meet the needs.

Table 1. Data Collection and Landscape Design Phases

Research and Data Collection Design Phase
e Demands and Requests of the Related ° Environment/Site Analysis
Administration ° Requirement List
o Literature Review Related to the Subject |4 Functional (Bubble) Diagram
* Provision of Site Plan ° Preliminary Design Phase

e Acquisition of Visuals (images/videos) . Structural Design Phase

° Construction Details Phase
. Planting Design Phase
. Bill of Quantities

° 3D Modelling/Rendering
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Findings

The first phase of the landscape design process started with a meeting
with the authorized persons of Selguk University administration in line with
the request to create a recreation area that students and staff can use in their
free time. The required information was obtained by asking the authorities
about their demands and expectations for the project, and the site plan of the
area was obtained from the Directorate of Construction and Technical Works
of Selguk University (Figure 2).

Approximately 27,000 m? of Merve Mercan Park consists of grass areas,
600 m? of 50 cm deep ornamental pool, and 3,600 m? of walking paths. In
the design of the park, 3 wooden bridges, 20 benches, 12 pergolas, 5 benches
under trees, and 6 charging stations were used to charge electronic devices.

m

Green Areas

Branch Directorate
0 15 30 45 60

PROJECT AREA

Rectorale

V72

Y7
PATAY

Figure 2. Site Plan
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Environment/Site Analysis

As a result of the investigations carried out in the study area, it was
determined that the number of existing plants consists of 21 different species
over 1000 (Table 2). It is seen that coniferous trees and broad-leaved trees are
spread over the area in two separate groups (Figure 3).

Table 2. The List of Existing Plants in the Study Area

LATIN NAME

TURKISH NAME

Acer platanoides ‘crimson king
Betula alba

Catalpa bignonioides

Cedrus deodora

Cupressus arizonica ‘glauca’
Fraxinus excelsior

Gleditsia triancanthos
Liquidambar orientalis
Liriodendron tulipefera
Malus floribunda

Picea pungens

Pinus nigra

Platanus orientalis

Platanus occidentalis
Populus nigra

Populus alba

Prunus cerasifera

Prunus dulcis

Prunus serrulata ‘kanzan’
Robinia pseudoacacia

Quercus sp.

Kirmizi Cinar Yaprakli Ak¢aagac
Ak Hus
Sigara Agact
Sedir

Mavi Servi
Disbudak
Gladigya
Si1gla Agac
Lale Agaci
Siis Elmasi
Mavi Ladin
Karagam
Dogu Cinart
Bat1 Ciari
Kavak

Ak Kavak
Stis Erigi
Badem Agaci
Stiis Kirazi
Akasya
Mese
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Figure 3. Arrangement of Existing Plants in the Site Plan

The topographic structure of the area is flat and has the potential
to connect many places in its immediate surroundings. The project area
is surrounded by a mosque, a computer center (bilmer), a museum, a
library, a rectorate building, a social facility, faculties, and a nursery of
the Directorate of Green Areas Branch. It is foreseen that the area will be
used intensively when the places in the immediate vicinity are examined. In
light of this information, the positive and negative aspects of the study area
were revealed through a SWOT (Strength-Weakness-Opportunity-Threat)

analysis (Table 3).
Table 3. SWOT Analysis of the Area
Strengths Weaknesses
-Accessibility -The large number of existing
-The topographic structure is almost flat coniferous plants may
-Away from traffic and noise adversely affect the design
process
Opportunities Threats
-Existence of trees with high height and wide - Transformer located near the
crown north entrance of the site
-Ease of access by public transport (bus,
minibus and tram)

- 157



158 - Ahmet AKAY, Zekeriya Can ERBIL

Requirements List

Previous inventory and site analysis studies were taken into consideration
at this stage. A list of needs was prepared in light of the data obtained as a result
of the interviews with the university administration and the determination of
the elements identified as deficient in the campus (Figure 4). At this stage of
the design process, efforts were made to protect the existing trees, which the
authorities emphasized the most, and the program elements were determined
as an ornamental pool, seating areas, pedestrian way, entrances-exits,
and charging stations. Solution strategies have been developed to create a
circulation system suitable for the relationship of program elements with each
other and their immediate surroundings.

ENTRY-EXITS
|

PEDESTRIAN WAY

SEATING AREV
P

CHARGING STATIONS

ORNAMENTAL
POOL
GREEN AREA

PERGOLA

Figure 4. List of Requirements

Bubble/Functional Diagram

The elements that should be present in the study area are set out in the
list of requirements. In light of this information, the entrances to the area
have been planned in accordance with the accessibility of the faculties and
other institutions in the vicinity. The ornamental pool and seating arcas were
placed in appropriate places so as not to obstruct the existing trees and to
make maximum use of the shading function of the existing trees. In addition,
the ornamental pool is positioned at an intersection point where there is more
circulation in the area, and which will connect the surrounding spaces. The
decisions taken regarding land use in the bubble diagram should guide the
next stage of the design process. The studies completed in this context help
to evaluate the project area with a more accurate approach in terms of being
more useful and aesthetic.
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Figure 5. Functional (Bubble) Diagram of the Area

Preliminary Design Phase

By representing the uses shown as bubbles on the functional diagram,
transferring them to scale on the project, and shaping them in more detail,
first a draft sketch study (Figure 6) and then a “Preliminary Design Sheet”
was prepared for the area (Figure 7). At this stage, the preliminary design
sheet was prepared by making design decisions such as the placement of
the ornamental pool and urban furniture in the most appropriate places, the
connection of the spaces within the project area with each other, determining
the circulation by preserving the existing trees, and the entrance-exit points.
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Figure 6. Sketch Study

The placement of the ornamental pool, which is decided to be the focal
point of the area, and the determination of the structural elements needed
around the pool were revealed with the decisions taken at this stage. In addition,
while designing the form of the ornamental pool, sharp edges were avoided,
and informal lines were used to have a design in harmony with nature. In this
way, it is aimed to give the users the feeling of being in a natural area. To
ensure consistency, the materials for the hardscape and the urban furniture in
the area were chosen to match the ornamental pool’s design. After the spatial
forms were clarified, a circulation network was prepared to provide aesthetic
and easy access between these spaces.
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Grreen Area
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Rectorate L
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Figure 7. Preliminary Design of the Area

Structural Design Phase

This stage consists of the detailing of the preliminary design of the spaces
for implementation. Sub-sheets of the structural application plan (Figure
8) include lighting, irrigation, drainage, dimensioning, elevation plan, and
detail. Nevertheless, since these phases (lighting, irrigation, drainage, and
dimensioning works) will be completed by the contractor company, no work
has been carried out on the mentioned phases within the scope of this study.

In the structural application sheet, the number of urban furniture, types
of structural materials, detailed dimensions, detail labels, and elements such
as stairs, ramps, slopes, and elevation solutions should be carefully specified.
This makes the plan easier to understand and implement. The locations and
boundaries of the spaces determined in the preliminary design phase were
finalized and the next phase was started by determining the materials and
required structural elements. In order for the contractor to create the spaces in
accordance with the design during the implementation phase, the construction
details were prepared as a separate sheet. (Figure 9).

Concrete basalt antique parquet and bougainite stone were preferred for
the pedestrian ways in the project area in order to increase durability and
strength and to minimize the risk of slipping on the ground. In the selection
of urban furniture, care was taken to ensure that they are resistant to extreme
weather conditions, ergonomic, and in harmony with nature. In the selection
of the paint for the ornamental pool, materials that require low maintenance,
are sustainable, and suitable for water contact were prioritized.
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Figure 9. Construction Details
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Planting Design Phase

The planting design implementation sheet not only displays the
placement and layout of the plants used in a particular area but also includes
important details such as the Latin and Turkish names of the plants, their
stem circumferences, heights, planting forms, and quantity. Since a sufficient
number of trees were already present in the study area, no further plantings
were made for tree/small tree species. Instead, only the plantings specified in
Table 4 were carried out, as shown in Figure 10.

Approximately 27,000 m? of grass area has been applied within the project
area. Nevertheless, since it is not suitable to install grass under coniferous
species and in order to save water, it was considered appropriate to use soil,
especially in areas where these species are dense.

0 15 30 45 60
m

Green Areas

Branch Directorate

Rectorate

N

Figure 10. Planting Design of the Area
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In addition to the existing plants, plant species from the ground cover and
seasonal flower group specified in Table 4 were placed around the ornamental
pool, pedestrian ways, and seating areas in accordance with the design

principles.
Table 4. Plant Species Used in the Area
LATIN NAME TURKISH NAME
Lavandula angustifolia Lavanta
Santolina chamaecyparissus Lavantin
Thymus vulgare Kekik

Viola tricolor

Hercai Menekse

Iris germenica Stisen
Dianthus caryophyllus Karanfil
Salvia splendens Ates Cicegi

Bill of Quantities

In the “Quantity/Surveying” stage of the landscape design process, the
quantities of the materials to be used in the work area and the approximate
costs received from the companies are revealed. The bill of quantities prepared
within the scope of the project is given in Table 5. The table provides information
such as pose numbers, names and short descriptions, units of measurement,
and quantities for each item of work. Since the project will go out to tender, the
survey phase is not specified in this table.

Tablo 5. Quantity List

Page | Work Item | Name And Short Description Of The Work | Unit of

N. Number Item Measure | Amount
Epoxy-Based (Two-Component) Adhesive And | .

1 10.300.2155 ; kil 700
Repair Mortar (Ts En 1504-3) Hogram
8 Cm High. Normal Grass And Concrete Paving | square

2 10.480.1012 2

0.480.10 Stones In All Colors And Sizes (Ts 2824 En 1338) | meter 00

Excavation Of Soft And Hard Soil Of Any cubic

3 15.120.1101 | Depth And Any Width By Machine (Deep meters 5.000
Excavation)
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Pouring Of C 25/30 Compressive Strength
Class, Gray-Colored, Normal Ready-Mixed

Concrete Produced Or Purchased At The cubic
4 151501 2
S1501005 Concrete Batching Plant And Pressed With meters 30
A Concrete Pump (Including Concrete
Transportation)
5 15.160.1002 Replacement Of Ribbed Steel Mesh 3,001- tone g

10,000 Kg/M2 (Including 10,000 Kg/M2)

Making Curved Surface Concrete And

6 15.180.1004 | Reinforced Concrete Formwork With Sheet :;ere 700
Metal
3 Cm Thick Dark-Colored Travertine Slab With
A Capstone (3cmx30-40-50cmxfree Length) square

9 15.415.1604 350
(With All Kinds Of Surface Treatment Except | meter
Honed And Polished)
Laying 50 X 20 X 10 Cm Normal Cement

10 15.435.1203 | Steam-Cured Concrete Curbs (Beveled, Any meter 4.300
Color)

2% MM.OBF-01 0-25mm Foundation Material Supply, B 1,500

Transportation, Paving And Compaction

27 MM.OBF-02 O-Sr_nm Filler Materla? Supply, Transportation, tone 300
Laying And Compacting Work

Supply, Transportation, And Assembly Of Cast

2 MM.OBF- i 2
8 OBF-03 Iron Legged Bench With Backrest quantity 0

.. . . . square

29 MM.OBF-04 | Acrylic Floor Covering Construction meter 6.250
.. 2.5 Meter Wooden Bridge, Supply, .

30 |MM.OBE-05 Transportation And Installation Work quantity 3
. Wooden Pergola Supply, Transportation And .

31 MM.OBF-06 Installation Work quantity 12

1 MM.OBE-07 Under—T.ree Seating, Supply, Transportation And quantity 5

Installation Work

Supply, Transportation, And Installation Of

33 MM.OBF-08 .
Wooden City-Type Wastebasket

quantity 20

34 MM.OBE-09 Supply.And Transportation Of Tumbled tone 30
Dolomite Stone

Supply, Transportation And Construction Of

35 MM.OBF-10 | Concrete Basalt (Mineral Surface) Antique fr?;ltzrre 500
Paving Stones (Washed)
Supply, Transportation And Construction Of
36 MM.OBF-11 | Concrete Basalt (Mineral Surface) Begonite Square 2.800
Paving Stones (Washed) meter
i Basalt (Mineral Surface) 50 Cm Horizontal linear
37 MM.OBF-12 | Aesthetic Curb (Specifications 50*30*15) meter 100

Supply, Transportation And Construction Work
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Supply, Transportation And Construction Of
38 MM.OBE-13 | Concrete Basalt (Mineral Surface) 30¥60*8 Cm
Steppingstones (Washing-Sandblasting-Color Mix)

square
meter

39 MM.OBF-14 Supply, Trans.portanon And Laying Of tone 3.000
Vegetable Soil

4-Mix Grass Seed Supply, Transportation And

40 |MM.OBF-15 kilogram |2.000

Planting
. Supply, Transportation And Spreading Of cubic
4l MM.OBF-16 Sifted, Burnt Cattle Manure meters 530
Pool Circulation And Water Elements Water
43 MM.OBF-18 | Transport System Complete Set Supply, set 1
Transportation And Installation Work
N Installati f Ph hargi tati it
53 MM OBF-28 nstallation Of Phone Charging Station On Site quantity 6

With Anchors, Armatures, Etc. Equipment

3D Modelling

3D modelling refers to the process of creating an object by combining
multiple surfaces in a computer environment. The 3D modeling process
generally includes elements such as drawing (design), rendering, textures/
layers, use of camera and lighting, etc. Once the three-dimensional objects
are created, various colors, materials, and facings need to be applied to give
the design a more realistic appearance. Three-dimensional computer software
includes a variety of tools that enable the creation of new materials and facings,
as well as a library of materials and facings. The realism of the materials
and facings applied to the models depends on the form of the structure to
which they are applied and the success of the facing model used. In the study,
the project area was modeled together with its immediate surroundings
(Figure 11). The modeling process is important for recognizing the area and
presenting it realistically. Facings applied to surfaces and material scales
are important factors in increasing realism. After the 3D modeling of the
area was completed, photo and video renderings were taken in line with the
request of the authorities. The animation was then presented through video
editing software.
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Al

Figure 11. 3D Modelling Renderings

Project Composition and Visualization
Project Composition

The existing trees in the project area and the green areas, hardscapes,
and ornamental pool created as a result of the design are shown in Figure 12.
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Ornamentsl Pool =<

Existing Plants

Figure 12. Project Composition

Visualization (Rendering/Animation)

In order to avoid any potential dissatisfaction, it’s crucial to show users
the post-application images of the spaces in the project area, along with
their structural and planting elements, before the implementation phase. To
this end, various visuals were created from the 3D model of the project and
presented to the university administration as depicted in Figure 13.
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Figure 13. 3D Renderings of some spaces of the project

Implementation Phases

Following the preparation of the landscape design project of the study
area, the tender for the project was made by Konya-Selguklu Municipality and
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the implementation phase was carried out by the municipality. Infrastructure
works were carried out by the contractor company and Selcuk University
Green Areas Branch Directorate. For the implementation of the project,
appropriate coordinates were determined on the implementation project and
the project was applied to the area. According to the condition of the area,
cut/fill works were carried out where needed, and the ornamental pool and
hardscapes were applied according to the work schedule processes.

Ornamental Pool Implementation Phase

Excavation work was first carried out in the area during the ornamental
pool implementation, (Figure 14). Then the ground was compacted, and the
formwork installation was completed for concrete casting. Afterward, the
form of the pool was revealed by iron reinforcement preparation and casting
concrete. After the concrete had reached the desired strength, the formwork
was removed, and the recirculation system was installed. Next, the lighting
system was installed, the isolation was implemented, and the capstone and
painting were completed.

- 171



172 - Ahmet AKAY, Zekeriya Can ERBIL

Figure 14. Ornamental Pool Implementation Phases

Hardscape and Urban Furniture Implementation Phase

While creating hardscapes for the pedestrian ways, seating areas,
and terraces around the pool, stone paving operations were completed in
accordance with the design after excavation operations. At this stage, it is
very important to compact the soil in the area before paving. After the curbing
and stone paving, the installation of urban furniture such as garbage cans,
benches, and pergolas was completed (Figure 15). After the implementation
phase for the structural elements was completed, the areas where the plants
would be planted were prepared.
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Figure 15. Implementation Phases of Hardscape and Urban Furniture

A certain period of time is needed for the spaces in the project to be
sustainable and to achieve the purpose determined during the spatial planning
phase. Even if planting implementations are made with tall saplings in
landscape design projects, it takes time for the area to establish its ecosystem.
Therefore, a long period is often needed for the designed area to fully fulfill
its function. The presence of mature trees in the study area can be considered
an important opportunity in this context. In the evaluations made after the
implementation (Figure 16), it was determined that the area was intensively
used by both university staff and students in line with positive user feedback.
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Figure 16. Post-Implementation Images of Merve Mercan Park

It is expected that the spaces on university campuses, where plant
materials come to the forefront, will provide various contributions to the
students using these areas (Hipp et al., 2016.). This area, which has become
one of the most valuable open-green areas of the campus, has been protected
from possible physical construction with the completed landscape design
and implementation (Figure 17). General maintenance (pruning, mowing,
cleaning, irrigation, etc.), repair, and control of the area are provided by the
teams assigned by the Selguk University Green Areas Branch Directorate.
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Figure 17. Pre- (on the left) and post- (on the right) Implementation Images of Merve
Mercan Park

Conclusion and Recommendations

In this study, the landscape design phases of “Merve Mercan Park”
located in the central campus of Selguk University, one of the old and
well-established universities of our country, are discussed. The campus is
recognized as one of the most important university campuses with its size,
unique planning, location in harmony with the city, and the socio-economic
opportunities it offers to students and academic staff. The study deals with
the landscape design and implementation process and includes the design of
the “Merve Mercan Park Landscape Project”. The project was completed,
and the park was brought into use within a year. Each phase of this work
was supervised by the relevant units of the rectorate and completed by the
contractor company that undertook the work as a result of the tender made by
Selguklu Municipality.

In a study conducted with university students, the presence of green
spaces on campus was found to help reduce students’ cognitive fatigue (Holt,
et.al., 2019). Environmental educators state that natural environments such as
campus gardens also provide opportunities for integrated forms of learning
that link environmental awareness with other subjects (Young, 2016). It has
been observed that children who participate in activities in school gardens
have positive improvements in academic achievement, physical, social, and
emotional health, and school and community benefits (Yasar, 2022).

Especially in a province like Konya, where winters are harsh and long,
the physical planning and design of the buildings within the campus should
be designed to provide more recreational opportunities for students, academic
and administrative staff, and guests visiting the campus. This study addresses
the addition of a new function to the space in order to create a sustainable,
comfortable, safe, and aesthetic design solution that is in harmony with the
environment, where students and academic/administrative staff can spend
their leisure time. This study includes the results obtained from a successful
design and implementation work carried out under the supervision of university
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administrators and related units by following the landscape design process.
In addition, special attention has been paid to creating spaces that reflect
the university’s identity and prestige, are in harmony with the surrounding
environment, contribute to the educational process, and are usable at all
periods of the day. A similar process should be followed in all open green
space planning and design throughout the university campuses.
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While advances in technology provide convenience to designers in the
product design process, they also cause designers to encounter difficulties
(You et al., 2007). In order for a product to fulfill its function and interact cor-
rectly with its user, design elements such as material, texture, color and form
are used as a tool to convey information to the user. Developing technologies
have led to the simplification of products, and the tangible components of the
product, such as material, texture, color and form, which provide communi-
cation between the user and the product, have begun to become intangible.
As these tools used by the designer to ensure communication and interaction
between the product and the user disappear, it has become difficult to ensure
communication between the product and the user. Today, mechanical inter-
active products are being replaced by digital or smart interactive products.
Opening a door in a hotel room is not done through mechanical interaction
with a lock key, but through digital and remote technologies. The way of in-
teraction between the product and the user has evolved from muscle-oriented
to brain-oriented.

Throughout civilizations, products were first mechanically based and
then continued to develop successively with electrical, electronic, software
and connection technologies. Each development has paved the way for the
next change. Changes take a long time, but with the 3rd industrial revolution,
these changes between technologies have accelerated with the developments
in information and communication technologies. The first industrial revolution
and subsequent period were based on steam-powered mechanical production
and ended with the emergence of the second industrial revolution based on
electrically powered mass production in the early twentieth century. The third
Industrial revolution began with computer technologies and electronic-based
production automation. Developments in computers ushered in a software era.
(Bloem et al. 2014). The software age has also enabled the transition of these
processes to accelerate. Industry 4.0, where connection and network technol-
ogies are used, can be said to be more pregnant with new technologies than
ever before.

In a design industry where product markings are diminishing, the de-
signer always uses the science of perception to discover how to convey infor-
mation to the user. The designer aims for the individual to take action upon
perceiving the product. Therefore, designers must have the ability to use new
technology applications in affordance design. This study discusses the change
in affordance in user-product interaction in the context of developing and
changing technology.

1.AFFORDANCE

Perceptual psychologist Gibson (1979) was the first to introduce the term
affordance, which he defines as what the environment provides to the animal
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(human), good or bad. Gibson (1979) states that the same environment can
provide different opportunities according to people’s different needs. Psychol-
ogist Norman used the term affordance, coined by Gibson in 1988, for design.
According to Norman (1988), affordance is the user taking action. Anderson et
al. (2002) state that looking at an object is enough for a person to take action.

Gibson (1979) and Norman (1988) discussed the term affordance from a
perception perspective. Norman (1988) defines ‘the term affordance refers to
the perceived and actual properties of the thing, primarily those fundamental
properties that determine just how the thing could possibly be used. [...] Affor-
dances provide strong clues to the operations of things’. According to Gibson,
Affordance is the user’s possibility of taking action depending on their phys-
ical condition, while according to Norman, it is the user’s taking action with
the information perceived according to their mental and perceptual abilities
(You et al., 2007; Hou et al., 2017).

Perceived Information

The human brain interprets perceived information by bringing it together.
‘Every sensation brings a perception and meaning (Erhan, 1978). Perception
can be defined as the set of sensory information received regarding abstract
and concrete objects in the outside world.

Everything that is seen actually has elements that enable and facilitate
information exchange and communication. Signs and symbols are visual ele-
ments that are frequently used in daily life and facilitate communication and
information exchange. Humans obtain information about an object’s color,
form, shape, material, texture and size from the environment through their
senses. The information, features and qualities carried by design elements
such as color, form, shape, material, texture, and size used in products from
past to present have changed with industrial revolutions and technologies.
Technology has simplified information and created clusters that are satisfied
with less information. Technology has changed and simplified taste and plea-
sure (Giiveng, 1984). It has led to the emergence of products consisting of
the simplest geometric forms that can perform many tasks simultaneously,
are easy to understand and use, and are fully automated. Perception is a phe-
nomenon linked to culture. Not only sensations but also experience, aesthetic
values, society and culture have an impact on the interpretation or definition
of sensations coming from the environment (Kaptan, 2003). In the past, peo-
ple used visual expressions and signs to communicate. The smoke created by
the burning fire and a white handkerchief held by a woman in her hand had a
meaning. However, some knowledge is needed to understand the meaning of
this silent language.

Designers who construct the designed product as a set of information
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exchanges often confuse the concept of affordance with signs. The etymology
of design comes from the Latin ‘de’ and ‘signare’ and means to do something
with a sign, to distinguish it, to give meaning to something with a sign, and
to determine the relationship of that thing with other things (Buchanan and
Margolin, 1995). It uses icons and metaphors to implement the concept of Af-
fordance and give meaning to products. Most products can tell you what they
are by name; however, for the physical and social functions of the product, the
user defines, perceives, and interprets the sensory codes of the product. De-
sign directs and facilitates this identification, perception, and interpretation.

2.AFFORDANCE TYPES

Hartson and Pyla (2018) examined the term affordance in design in 5
groups as cognitive, physical, sensory, functional emotional affordance. Hart-
son and Pyla (2018) conveyed cognitive affordance with the actions of think-
ing, learning, understanding and knowing and stated that the design aims to
realize these actions. In this context, cognitive affordance is similar to Normal
(1988)’s definition of ‘knowing what to do’. The act of learning, knowing and
understanding is divided into forward and feedback (Hartson and Pyla (2018).
In feedback, the user knows, understands and learns what happens after act-
ing. The design elements that provide this notification to the user may or may
not be real objects. The user hears a voice. You can also receive feedback us-
ing the button or a notification can be provided with the feedback of a button.

Physical affordance is the ability to act with a product’s supportive and
facilitating features (Hartson and Pyla, 2018). While physical affordance in-
cludes actions such as pressing, dragging, touching, swiping, and sitting on
a tangible object, they are tangible product parts that enable computer inter-
faces to be operated. Because they are real physical objects, they are related
to physical ergonomics. It is important to have the necessary size and shape
for easy grasping by the user. In this context, physical affordance and cogni-
tive affordance are intertwined; physical existence has its cognitive affordance
(Hartson and Pyla 2018). Physical affordance involves a physical interaction.

Sensory affordance is the design’s ability to help, support and facilitate
the user’s perception of an action. The difference between sensory affordance
and physical and cognitive affordance is that sensory affordance is the abil-
ity to perceive with one or more of the five sense organs without involving
knowing, learning or mechanical interaction. Norman states that in a screen-
based product, a circular design element positioned by the designer to define
the place that needs to be touched on the screen is a sign, not an affordance.
However, when Hartson and Pyla (2018) affordance types table (Table 1) is
examined, this circle can be interpreted as a sensory affordance.

Functional affordance is the performance of the task as a result of physical



International Research and Reviews in Architecture, Planning and Design

user actions. Physical affordance is a design feature that helps users get work
done by connecting user actions to system or backend functionality (Hartson
and Pyla 2018). Emotional affordance is a tool that companies use to influence
users. Emotional affordance is abstract, it is the emotion that occurs in the user
after perception and action.

With the study conducted by Hartson and Pyla (2018), affordance was
made more understandable in the context of product design. It is useful to
eliminate confusion between signs, symbols, and affordance. The design of
products and objects affected by changes in technology also affects the affor-
dances used in design. The actual product parts that will be used to transfer the
information that the user will obtain from the product with affordance for the
perception process between the user and the product and for the user to take
action are decreasing.

Table 1. Summary of affordance types (Hartson and Pyla, 2018)

Affordance |Description Example
Type
Cognitive Design feature that helps users with their | A button label that helps users
affordance cognitive know what
actions: Thinking, deciding, learning, will happen if they click on it
remembering, and
knowing about things
Physical Design feature that helps users with their | A button that is large enough
affordance physical actions: so that users
Clicking, touching, pointing, gesturing, and | can click on it accurately
moving things
Sensory Design feature that helps users with their | A label font size large enough
affordance sensory actions:Seeing, hearing, and to be discerned
feeling (and tasting and smelling) things
Functional Design feature that helps users employ a The internal system ability
affordance product or system to accomplish work (i.e., | to sort a series of numbers
usefulness of a system function) (invoked by users clicking on
the Sort button)
Emotional Design feature that adds emotional impact | Beautiful aesthetics on a
affordance to the user experience and helps users webpage, something that
appreciate and enjoy the interaction makes interaction fun
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3.AFFORDANCE IN PRODUCT DESIGN

Engineering Design, Human-Computer Interaction and Industrial Design
disciplines immediately adopted the term and became a design principle for
design (Norman, 2013; Chen et al., 2023). Affordance was used by designers
as a systematic and complementary tool when designing a product (Maier and
Fadel, 2003).

According to Norman (1988), affordance is a clue that shows the user
how the object of a product will be used. The affordance groupings made by
Hartson and Pyla (2018) show that the term affordance is not just about how
a product will be used. Sensory affordance when a button is perceived by
the sense organs, cognitive affordance to understand that it is intended to be
turned on and off, cognitive affordance to understand what action needs to be
taken to interact with the button, and physical affordance to take action and
turn the button, functional affordance to understand that the action can also be
performed by the object and turn the device on. The experience and emotion
that occurs in a person after use can be defined as an emotional affordance. If
the sign is confused with affordance, the subtitle of affordance can be said to
be sensory affordance. Signs are visual clues that indicate the existence of an
opportunity (Nolan, 2023).

In products where the physical properties of objects decrease, affordance
and sign are more confused. The classification made by Hartson and Pyla
(2018) provides descriptive information to designers about how affordance
design should be for products, surfaces, and forms that are moving away from
being real entities due to developing technologies.

Normal (1988) states that there is ample affordance in physical products.
For example, a glass, which is a physical product, contains information that
can be easily perceived by the user. Mobile phones, which were in use at the
end of the 20th century and were first encountered, had affordances on them
so that users could easily understand their use. However, learning the work-
ing processes of products whose design and appearance have become sim-
pler with developing technology can become complicated at first use. Even
though the user has become accustomed to its use over time, he may have
difficulty taking action when he first encounters the product. Figure 1 shows
the changing technologies in the context of industrial revolutions. In Figure 1,
researchers describe product evolution in the projection of new technologies
with differing capabilities (Guérineau vd., 2022).The technologies used in de-
sign affected by these changes have changed the interaction between the user
and the product. Interactions between the user and the product are provided
by affordances. Table 2 shows the change in affordance types explained by
Hartson and Pyla (2018) according to industrial revolutions.
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Figure 1 Product evolution and industrial revolutions share similar technological
advances (Guérineau vd., 2022)

The application of production techniques that change and develop with
the industrial revolutions to products create technological products. The main
difference between hunting society, agricultural society, industrial society and
information society from past to present is the changing technology through-
out all civilizations. In other words, it is the application of science to industry.
Products are not only affected by these changes in terms of production meth-
ods. Products have also been affected in terms of conveying the information
they carry or user-product interaction. The product, which in the past carried
the information that the opening action would be realized by pressing a but-
ton, now carries the information that this action would be realized by simply
touching it. The change in affordance types of white goods group buttons ac-
cording to industrial revolutions is shown in Table 2.

According to Table 2, with the technologies developing with the indus-
trial revolutions, products are evolving towards interface designs equipped
with light. In Industry 1.0, when water and steam power technologies were
common, user-product interaction was manual and mechanical. The cognitive
affordance design of the products included formats that accommodate manual
or pressing actions. Therefore, physical buttons dominated for physical affor-
dance. Sensory affordance was provided by physical signs. In Industry 2.0, the
use of electrical energy has become widespread. User-product interaction was
affected by this change and was provided with electromechanical and elec-
tronic interface designs. Cognitive affordance design was provided with elec-
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tromechanical dial buttons. Unlike Industry 1.0, physical buttons provided
physical affordance. Buttons using physical graphical expressions began to be
used for sensory affordance. The design for sensory affordance aimed to pro-
vide cheaper but quality product information. With the development of com-
puter and communication technologies along with Industry 3.0, the interaction
between the user and the product was also provided through digital interfaces.
Cognitive affordance in digital interfaces was provided by digital dial but-
tons. Physical and luminous surfaces were developed for physical affordance.
Graphical and luminous signs were used for sensory affordance. Design for
sensory affordance aimed to convey brand and technology knowledge to its
users through products. Industry 4.0 technology consists of cyber-physical
systems. The interaction between the user and the product has become sim-
pler and started to be achieved through touch. Therefore, cognitive affordance
was provided with touch surfaces or remote access tools. Physical affordance
was provided by surfaces containing lights and signs. The signs used here
must have universal meanings and convey information correctly to all users,
regardless of their culture. It can be said that the design elements used to con-
vey the information they carry in physical affordance and sensory affordance
Industry 4.0 are similar. The emotional affordance conveyed to the user is the
user experience, which is the effect the product leaves on the user after use.

Table 2. Evolution of parameters in button design

Parameters Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0

Technology Water and Steam Power  Electrical power Computer (ICT) Cyber Physical Systems (IoT)
User-Product Interaction Manuel-M echanical Electromechanical- Electronic Digjtal Touch-Remote

Cognitive Affordance Manuel-press Electromechanical- turning  Digital turning Touch-Remote

Physical-Illuminated

Physical Affordance Physical Button Physical Button Tlluminated Surface
Surface
hical-Illuminated -
Sensory Affordance Physical Signs Physical Graphical Signs g:‘i feal-llluminated Graphical-Illuminated- Sound - Signs
Functional Affordance  Products Products Products Services, Systems
Emotional Affordance Cheaper, Quality Brand, Technology User Experience

Throughout this process, products developed and designed for functional
affordance purposes turn into services. In other words, we can talk about an
evolution from physical products to cyber products. For this reason, sensory
affordance, called user experience, has become more important than ever and
designs are being developed for emotional design purposes. The number of
academic studies on emotional design in the field of design is also significant-
ly high. It can be said that the decrease in physical design components that
designers can organize leads designers to emotional design. It can be said that
user experience design and user interface design issues, such as emotional de-
sign, have become popular for the same reasons. However, it can still be said
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that in these areas, the designer has not been able to create standards that will
enable him to obtain scientific data in the fields of experience and interface,
such as physical ergonomics standards.

In this evolution process, the design element that can be used for affor-
dance, which the designer uses as a means of information transmission, de-
creases and the designer’s job becomes more difficult. The main difference
between traditional mechanical products and electronic products is the lack of
physical features that help affordability, and therefore the difference in percep-
tion between users and products increases (Norman, 2002).

DISCUSSION

Norman (1988) states that the term affordance, which describes the rela-
tionship between user interaction and the product’s material properties, has
become a way to increase the visibility and usability of a product. Affordance
forms the basis of the behavior required to perform the function of the product
(You et al., 2007). Affordance is a term that has gained even more importance
in the 21st century. However, developing technologies have reduced the visi-
bility of the product, that is, the design elements such as form, material, color,
texture and form used in the design. For this reason, usage difficulties increase
due to interactions between the user and the product.

Throughout the history of civilizations, as the method of information
transfer between the user and the product to operate a product has changed, the
interaction between the user and the product has also changed. In other words,
as the interaction between the user and the product changes with technological
developments, the affordance components that provide information transfer in
the products have also changed. Real and physical components such as sound,
light, and surface have the feature of a simpler and more universal language.
Today, the perception abilities of individuals are more important than their
anthropometric characteristics. Affordance components that enable the user
to take action and transfer information between the user and the product are
becoming increasingly important for designers, and at the same time, it is
becoming increasingly difficult for designers to provide effective affordance.

It is not an easy-to-understand field that can be perceived as an Affordance
sign. A product consists of the whole of its cognitive, physical, emotional,
sensory and functional affordances. Their relationships with each other reveal
actions. Affordance design is generally discussed through buttons for prod-
ucts. To make Affordance design more understandable and clear for designers,
different product designs should also be examined from their projection.
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INTRODUCTION

Rapid urbanization leads to an increase in the urban population and the
replacement of agricultural areas with construction sites. As urbanization
accelerates the loss of farmland (Celik, 2017), the spillover effect has destroyed
the surrounding farmlands and small villages (Ling et al., 2018). The land and
biological resources around the cities tend to be consumed, which reveals the
importance of planning for the conservation of urban nature and conscious use
(Evrendilek, 2003). “Habitat III”” was held on 17-20 October 2016, based on
the fact that the difficulties in recognizing unsustainable urban developments
such as emerging urban poverty and related discrimination and increasing
urban sprawl continue. The output of the conference was the New City
Agenda, which mobilizes cities and human settlements as a critical tool for
eradicating poverty, promoting inclusive growth and ensuring development
within a sustainable understanding (Aras, 2019). As a result of these efforts,
urban sustainability efforts have proliferated all over the world and for the last
30 years the concept of urban ecology has become more understandable as a
basis for urban planning (Breuste, 2004 ; Pedersen et al., 2004).

Rapid urbanization has become a demand for food supply and security
in the urban system (Ling et al., 2018). Increasing urban poverty has revealed
malnutrition and food insecurity (Dubbeling et al., 2010). With the growing
demand for safe food, city dwellers have had and continue to rely on processed
food or food transported over long distances. This has resulted in and continues
to result in nutrient loss and high food prices (FAO, 2008). However, in recent
years, it has been observed that the risks arising from climate change and the
usual practices in the planning and management of urban systems have begun
to be overhauled in some developed and developing countries. Options such
as the agricultural alternative to meet the need for urban centers, increasing
green infrastructure and edible landscaping have begun to be considered as
a possible solution to the urban landscape and food production stability for
urban residents (Cengiz and Tekdamar, 2022; Ling et al., 2018).

Especially in developing countries, subsistence agriculture in urban
areas has been adopted as a strategy to increase food and nutrition security
due to easy access to food (Obeng-Odoom, 2013; Eigenbrod and Gruda, 2014;
Mok et al., 2014). Edible elements such as vegetables, fruits, herbs and crops
have been introduced into urban public spaces in many countries (Taylor
and Lovell 2014; Drake and Lawson, 2015). This situation has created a new
landscape, defined as edible landscape, which characterizes both an aesthetic
effect and food production (Mattsson et al., 2015). The integration of edible
plants with ornamental plants has increased species diversity in urban areas.
It has started to help maintain the stability of the urban ecosystem and has
started to promote sustainable urban development (Clarke and Jenerette,
2015; Klepacki and Kujawska, 2018). In addition, it also provided carbon
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sequestration, rainwater retention and heat island reduction (Gittleman et
al., 2017). Differently, it has provided advantages such as mitigating the food
security crisis, strengthening social cohesion, and enriching urban species
diversity (Sima et al., 2010; Medeiros et al., 2019).

Today, urban gardening has become the main source of daily food and
nutrition for low-income residents (Hamilton et al., 2014). These gardens
provide a way for retired people and housewives to integrate into society (Tei
et al., 2010; Olivier et al., 2017), alleviate social conflicts and stabilize social
relations (He et al. Zhu, 2018). Urban residents can feel close to nature by
participating in cultivation activities that deepen their understanding of the
urban ecosystem (Fischer et al., 2018) .

As a result, urbanization is one of the undeniable phenomena of today
(Haberman et al., 2014). While performing urbanization and urban design,
nature and natural elements should be treated with respect. Permaculture
should be considered as one of the important applications that realize this.
Expansion of cities towards the gradient areas located on the rural-urban
fringe around their metropolitan centers, and to achieve this in a sustainable
manner by establishing the right structural and social infrastructure, integrated
with practices such as ecological landscape design and permaculture, using
smart and green technologies, within the framework of nature-based ethical
principles. is ideal. However, although it does not result in a radical change,
it is possible to produce sustainability-based local solutions in city centers
(Parlak, 2018).

PERMACULTURE
v Definition of permaculture

Permaculture; It can be defined as a design system based on ethical rules
and applicable to land use, food production and social affairs. It is a system
that combines human life, ecology, landscape and organic growth, aiming at
sustainability and efficiency. In this system, all kinds of designs that place
natural products and live in human life and support sustainability are part
of the permacultural design system (Bulut and Yilmaz, 2008). Permaculture
is a design process that supports nature-based cycles that reduce negative
environmental impacts, increase biodiversity and meet human needs while
promoting social justice (Sartison and Artmann, 2020).

According to Bill Mollison, the father of the concept of permaculture,
permaculture; It is the conscious design and maintenance of agriculturally
productive ecosystems that have the diversity, stability and resilience of
natural ecosystems (Mollison, 2011). Mustafa F. Bakir, Selen Akhuy, Giinesin
Aydemir defined permaculture in their book titled ‘“Permaculture Handbook
and the Example of Marmari¢” as follows: “Permaculture: Permanent
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Agriculture or culture is a science of design and maintenance that enables
people to meet their material and non-material needs by taking the functioning
of natural ecosystems as an example, not by harming the nature of which they
are a part and the world they live on, but by providing benefits. Permaculture
is an approach where we look at the solution rather than the problem, what we
want rather than what we do not want, the positive rather than the negative”
(Bakir et al., 2011).

Permaculture, a system of both permanent and agricultural design
principles, was first proposed in 1974 by Bill Mollison and David Holmgren
as an ecological design method in Australia by Bill Mollison and his graduate
student David Holmgren in the 1970s. This concept has become sustainable
food production self-sufficient ecosystems (Liu et al., 2017). Mollison and
Holmgren published their book “Permaculture One” in 1978. Mollison and
Holmgren defined the scope and importance of permaculture as follows:
“permaculture has a deeper meaning than providing food for the home.
Self-sufficiency in food means nothing if people do not have access to land,
information and financial resources. Therefore, in recent years, permaculture
has included land access, commercial structures and financial strategies, thus
becoming a holistic human system” (Mollison, 2011).

The concept of permaculture in the world is sometimes described
as ecological agriculture in terms of its design system. But permaculture;
Sustainable landscape based on natural principles is a method for establishing
relations between various social, economic and environmental disciplines
such as biology, anthropology, economy, architecture, geography, agriculture,
and botany (Giileryiiz, 2013).

Caring for the world means caring for the soil, its species and diversity,
the atmosphere, forests, micro-habitats, animals, water, in short, all living and
non-living beings. This thinking includes harmless and curative activities,
active protection, sparing use of resources. Taking care of people is important
in terms of people having decisive effects on nature. The permaculture system
is a system based on creating self-sufficient sustainable living spaces and
using permaculture designs while preserving and developing nature for this
purpose (Ar and Uguz, 2014).

Permaculture design is a system that brings together conceptual, material
and strategic components in a model that works for the benefit of all living
things. The view behind Permaculture; working with nature rather than
going against it, making long-term careful observation rather than acting
thoughtlessly for a long time, looking at systems in all their functions rather
than chasing only one product, and allowing systems to evolve themselves
(Mollison, 2011).

Permaculture is the use of building, pond, wall, surface arrangement,
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afforestation, tools and equipment, machinery, energy sources, etc. in a
certain area. tangible assets (material cultural elements) created with all
the techniques used by human beings, such as plants, animals, precipitation
regime, climate, sun, wind, etc. seeks the harmony of all elements of natural
life, such as The main purpose here is to create systems that are self-sufficient,
do not harm the environment, do not exploit material and human resources,
are sustainable in the long term, are ecologically healthy and economically
valuable (Mollison, 2011). Permaculture is also a philosophy that supports
the protection and restoration of nature, natural values, planning, design and
management in these values. This philosophy is also reflected in the fields
of landscape architecture. Permaculture reveals techniques and principles
that will help open and green spaces to be healthier, creative and sustainable
(Uskiiplii and Polat, 2019).

Permaculture gardens are generally small in size; however, every part
of the available space is used. Raised beds with a variety of plants are
common in the permaculture garden. Vegetables, herbs, edible flowers, fruit-
bearing small trees, and sister plants often grow together. Raised beds take
up less space, are more accessible, easily drained, and attractive (Phipps,
2013). Nothing is wasted in a permaculture garden. Compost is made from
garden waste, and the compost produced is then used for soil improvement
and fertilization, respectively. Water is another important element of
permaculture gardens. Water not only keeps the soil and plants hydrated, it
also attracts wildlife to permaculture gardens. Many permaculture gardens
are even developing recycling practices for irrigation. There is no need for
pesticides in a permaculture garden. Because wetlands often attract insects,
birds, frogs and other small wildlife creatures, many of them feed on insects
in the permaculture garden. Sister plants also help keep insects and other pest
problems to a minimum (Phipps, 2013).

Permaculture is a localized, sustainable and permanent approach to
building multidimensional relationships with nature, which is reflected in
urban and regional planning, architecture, and landscape design studies
(Wallace and Carruthers, 2018). Permaculture is designed landscapes with
patterns found in nature while providing ample food, fiber and energy to meet
local needs (Sager, 2019). Permaculture is self-sufficient, sustainable system
design. In permaculture, imitating nature, harmony with nature and minimal
interference with nature are essential. Reconnecting with nature and placing
ourselves in nature is fundamental (Stark, 2009). Permaculture; It is a holistic
design system that treats the natural environment as diverse, balanced and
resilient, and aims to create healthy and productive living spaces to meet food,
energy, shelter and other needs. The aim of permaculture is to provide a fertile
and sustainable system by feeding nature better and regaining the yield taken
from nature (Najafidashtapeh, 2017).
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v Permaculture Ethics

Permaculture ethics encompasses all aspects of environmental,
community, economic and societal systems. In permaculture ethics, the issue
that should be preferred is cooperation, not competition. Here are the ways we
can apply the ethic of caring for the world to our own lives (URL-1, 2023).

* Considering the long-term results of our actions, making plans in a
way that ensures sustainability,

» Using natural species that are possible local or beneficial in the field,

* The thoughtless use of species that are likely to invade the region may
disrupt the natural balance in the area we live in,

» Cultivating the smallest possible piece of land,

* Planning the use of small-scale, energy-efficient, concentrated
systems instead of large-scale, energy-consuming comprehensive systems,

* Being versatile and polycultural,

* Rather than growing a single type of product in the field, growing
different products together,

* Such planning not only brings stability to the area but also prepares
for environmental or social changes.

* Increasing the total product return,

« It is necessary to look at the total return of the system from annual
and perennial plants, grains, trees and animals. Energy saving should be seen
as a plus parameter,

* Low-energy environmental (solar, wind, water) and biological (plant,
animal) systems should be used to store and convert energy,

* Reintroducing food cultivation in cities, which has always existed in
sustainable societies,

* Supporting people in self-sufficiency and promoting community
responsibility,

» Restoring soil fertility by reforestation,
e Optimum use of everything and recycling of all waste,
* Seeing solutions, not problems

*  Working in a useful place and helping those who want to learn the
right place,

* Such as planting the tree according to the climate and area conditions,
the appropriate aspect and soil conditions.
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Bill Mollison lists the ethical principles of permaculture as follows
(Mollison, 2011; Parlak, 2018):

* Earth care: to provide the necessary conditions for the continuation
and reproduction of all living systems, animate and inanimate beings.

* People care: ensuring that people have access to the resources they
need for a healthy existence, with shelter, food, satisfactory work, education,
and enjoyable human relationships.

» Fair share: we can allocate resources to support the above principles
by controlling our own needs.

Permaculture Design Principles

It is essential to create systems that are ecologically sound and
economically viable, that meet their own needs, that do not exploit or pollute,
and that are therefore sustainable. At this point, the permaculture design
system is considered as a land use form that provides maximum efficiency
and minimal damage to the ground without exploitation or pollution, for both
untouched and damaged lands (Mollison, 2009).

According to Mollison (2011) there are two basic steps for a good
permaculture design: The essence of permaculture is the right design and the
right application of the right design. Correct design is the logical establishment
of the connection between the elements. Elements should not be considered
alone, the connection between the functions of each should be reflected in the
design. Permaculture makes these connections and optimizes design. In other
words, permaculture is a method that meets the need of one item with another
item. The first relates to rules and principles that can be applied to all climatic
and cultural situations, while the second is more closely linked to practical
techniques that vary in different climates and cultures.

If we bring together the design principles of Holmgren (2004) and
Mollison (2011) and extract the design principles of permaculture from their
common aspects;

* First of all, a good observation should be made. Observation provides
good planning and saves unnecessary labor.

e Resource Analysis: Accumulating the energy that supports the
product purchase means maximizing the useful energy accumulation.

* Ensuring recycling: Every object must provide the object to be
replaced. It ensures the continuity of these cycles, that is, being sustainable.

* Energy recycling: The expenses of a system must be designed to meet
the needs of that system.

* Biological resources: Holistic insect control should be done by
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including all living things in the area.

» Regarding the use of resources in the area, first the resources should
be determined, then which resources naturally entered the system should be
determined, and a design should be made that ensures maximum use of them.
The use of solar, wind, human and biological resources should be maximized.

* Diversity is the most important factor in self-sufficiency. Here’s an
example: Economically, having salable products at different times of the year
protects a family from financial collapse and damage to a product by pests or
bad weather.

» Positioning the items by associating them with each other is possible
by observing the connections well. Rather than perceiving the components in
a system independently of each other, it is necessary to evaluate each of them
in relation to each other.

* Collaborating with nature’s cycles means using borders in the most
favorable way.

* Build small-scale dense systems: start small and create a highly
efficient, manageable system.

* Focusing on the local: Acting with the philosophy of “think globally,
act locally” supports the local economy.

e Appropriate technology: The most suitable technologies should be
selected for cooking, lighting, transportation, heating, waste management,
water and other energy needs.

The permaculture principles, consisting of a total of 12 items, are
explained in the order indicated in figure 1.
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Figure 1. Permaculture principles (Lockyer and veteto, 2013)

EXAMPLES OF PERMACULTURE FROM THE WORLD
v La Loma Viva Permaculture Farm - SPAIN

La Loma Viva is a working farm, Permaculture Center and educational
space. We research and apply Permaculture techniques in the Mediterranean
climate environment. We also run courses on many aspects of Permaculture
to inspire and empower people (URL-2, 2023).

Figure 2. View from La Loma Viva farm (URL-1, 2023)
v' Paradise Lot Permaculture Farm- USA

Paradise Lot Permaculture Farm has been developed by the Jonathan and
Eric families since 1990 as a 0.1 hectare farm in the Holyoke area of the city
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of Massachusetts, which has a humid climate. Plant breeding, aquaculture
and Implementation of Food Production Systems activities are implemented
in this farm (URL-3, 2023).

Figure 3. View from Paradise Lot Permaculture Farm (URL-3, 2023).

v Umass Amherst Permaculture Practice- USA

This app is located at the University of Massachusetts Ambherst in the
Mediterranean city of Umass Amherst. The permaculture practice in this area
began in 2009 as a result of preventing an attempt to convert an existing well-
maintained lawn into a car park (URL-4, 2023).

S ———

Figure 3. View of the Umass Amherst Permaculture Field (URL-4, 2023).
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v Ri dgedale Permaculture Practice-Sweden

The Ridgedale Permaculture Farm, which began development in 2004,
is located in Sweden’s cold and humid Varmland region. Ridgedale Farm is
focused on curative growth of nutritious food and seeds for the health and
well-being of the next generation (URL-5, 2023).

Figure 4. View from the Ridgedale Permaculture area (URL-5, 2023).
v" Beykoz Permaculture Ecological Park - Turkey

In 2021, the first ecological park was established by the municipality of
Beykoz on an area of 24 decares within the Kanuni Urban Forest. How the
land and nature were revived in this sample area; On the one hand, it will be
examined how it can reduce the effects of climate change by storing carbon
in the soil and plant bodies, while obtaining various products with completely
natural methods (URL-6, 2023).

Figure 5. Beykoz Permaculture Ecological Park (URL-6, 2023).
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CONCLUSION

Today, the pollution and excessive use of natural resources, the increase in
ecological and environmental problems, unhealthy living habits and excessive
energy consumption have started to confront cities with a series of large-scale
problems. The importance in the sustainability of urban open green spaces,
which is important in terms of clearing the cities from these problems, is
increasing day by day. In other words, the interaction between nature and
human is deteriorating gradually. In this process, the most important factor in
balancing and improving the connection is the cities and therefore the green
spaces in the cities (Cengiz et. al. 2012; Cengiz et al. 2014). Today’s large grass
areas and urban open and green areas covered with dysfunctional vegetation
have become unable to meet the needs of people. This means that people have
come to expect more from urban open and green spaces. These expectations
are; It includes the formation of systems that are more humane in terms of
social relations, healthier and cleaner systems in terms of meeting food and
energy needs. For this reason, it is essential and important that urban open and
green spaces, which are important for the development of new generations,
increasing environmental awareness and meeting other basic needs of people
in cities alienated from nature, are sustainable and intertwined with nature.
Reinforcing the cities in terms of self-sufficiency can be achieved as a result
of the development of open and green areas, which constitute the important
infrastructure of the cities, with the right and nature-integrated methods
(Cengiz, 2013). As a matter of fact, the development of healthy designs such
as permaculture for cities that have problems in terms of energy and food
consumption are important issues today.

The rapidly developing permaculture design today; It can reveal a
sustainable and holistic perspective for urban open and green spaces with the
design principles it includes in the use of energy, food and natural resources.
The development of this design method has accelerated in recent years with
environmental problems and increasing awareness in this context. The issue
advocated by permaculture is the initiation of the principle of sustainability
from cities. In this context, it should be noted that permaculture is not just
an approach to growing food with natural methods. Permaculture is also
important for the development of designs that can be beneficial for the
protection of ecosystems. permaculture ensures that the needs of people
are met in a sustainable way and that nature and resources are protected.
Permaculture; It advocates the use of renewable energies with the right
technologies in energy, keeping unhealthy energies away, reducing the need
for technology and using the local resources in the field in the most efficient
way. In addition, permaculture makes the correct use of solar and wind energy
important for urban open and green spaces to be self-sufficient in energy.
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