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IMAGINARY LANDSCAPE DESIGN IN
LANDSCAPE ARCHITECTURE EDUCATION

Emine TARAKCI EREN'

1. INTRODUCTION

Landscape architecture education has a long history in
Tirkiye. In these long-established Professional training
programs, established methods can become traditional and
somewhat rigid. Landscape architecture programs, which
graduates from high school now enter without any specific field
exams, can be challenging for students. This study aims to
improve the academic performance of basic landscape design
studios by using pedagogical tools to generate creative design
ideas in traditional courses. The program for the first landscape
design studio course was developed. Various examples, models,
and drawings were demonstrated and explained to the students.
Exposing students to tools for generating and developing
creative design ideas, as well as demonstrating landscape
drawings and models, are among the traditional methods of this
studio experience. Here, students learn to apply spatial scale,
creative ideas, land shaping, texture, and materials.

The students participating in this course, held in the
2024-2025 spring semester, were predominantly 18- year-olds
born in 2006 and 2007. In other words, they were born, raised,
and educated in the digital age, ultimately coming to university
for vocational training. Learning and implementing landscape

! Dog. Dr., Artvin Coruh Universitesi, Sanat ve Tasarim Fakiiltesi, Peyzaj
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design techniques manually is now far more challenging for
most students than doing so with digital techniques. This
necessitates a shift and development. The aim is to contribute to
an alternative approach to basic landscape design education by
using a method that combines both the digital and traditional.

Landscape architects view visualization techniques as
important tools for landscape design. As many scholars in the
field of landscape architecture have noted, visual representation
must be prioritized in order for design visions to be realized
(Corner, 1992). The Old English Word landskip originally
referred not to a physical landscape but to a picture of it:
landscape and representation are therefore inseparable (Corner,
1999).

Landscape architecture education in Tiirkiye has long
emphasized landscape visualization. Since the 1990s, when the
professional identity of landscape architecture was established in
Tiirkiye, hand and computer drawings for landscape
visualization have been recognized as fundamental techniques in
landscape education. Hand drawings (plan drawings, sections,
elevations, models), in particular, have been recognized as
important tools in landscape education at the elementary level.
Recently, digital technologies have been strongly promoted in a
revolutionary way. This digitalization has impacted not only
drawing but all aspects of education. For example, while
students used to browse boks and magazines for inspiration,
they now turn to digital media like movies and videos. This is
highly effective in fostering creativity.

In the first year of the Landscape Design Studio in the
ACU Department of Landscape Architecture, students are
expected to produce a physical model, determine the user, shape
the land plastic in harmony with the activities, and after creating
this model, draw a technical drawing plan. This is expected.
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Therefore, in research, allowing students to see live 3D videos
and movie scenes helps and contributes to the design of these
and similar spaces. Otherwise, this way of thinking often seems
too fanciful to students. In other words, when students expected
to design spaces only consider their own lived experiences as
sources of inspiration, their creativity is severely limited.

In this context, the purpose of this research is to give the
following design problem to the students of the first year
Landscape Design Studio in the Department of Landscape
Architecture at ACU; 'You can use the physical model that you
will present in your landscape design, that is, the model, from
the places in a movie of your choice as inspiration in the spatial
setup of your own project.

2. MATERIAL AND METHODS

The material of the research consists of 5 project models
and drawings selected from the projects produced in the
Landscape Design studio course given in the spring semester of
the 2024-2025 academic year. The traditional, demanding, and
rigid academic landscape design education has raised concerns
among freshman landscape architecture students who have
studied at science, religious vocational high schools, and
Anatolian high schools, rather than art and design high schools.
Landscape architecture, a discipline not concerned with the
design and planning of real landscapes but rather with the
creation of representational and imaginary landscape designs,
has led to a tendency for students with limited imagination to
lose interest in landscape design during the course and abandon
the landscape design studio. Therefore, such an alternative
educational approach has been developed in this design studio to
increase students' awareness of the two basic requirements of
landscape design: ‘tools and imagination'.
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3. FINDINGS

The first selected project was inspired by the physical
spaces and landscapes in the film "Frozen,” and the student
designed the landscape. The student envisioned activities and
the spaces they created for these activities as follows: a snow
workshop, a viewing castle, a winter garden castle, an ice candy
castle, an ice skating castle, an underwater castle, and a dream
reflection pond. The user is Elsa, her sister Anna, and the fairies.
The student wrote a scenario for all the activities these
characters could engage in in this designed area. In this scenario,
she narrated all the activities Elsa, Anna, and the fairies could
engage in in a single day. In addition to all these, she prepared a
1/100 scale plan and model of the landscape design as an
architectural technical drawing. Table 1 provides visuals and
information about these activities.

Table 1. Landscape design work of the first student

STUDENT: BERFIN AKBAY LANDSCAPE DESIGN MODEL

Scenario Model Designed by the Student

Elsa emerged into the winter garden
with the first light of morning. As she
walked among the crystal leaves,
snowflakes floated in the air and
danced around her. This magic in the
silence brought peace to Elsa's heart. A
few steps later, she reached the ice
rink. The moment she stepped onto the
ice, snow spirits appeared. Elsa began
skating, and the spirits followed... A
race began: who could spin faster, who
could jump highest? Elsa couldn't hold
back her laughter, and the spirits
beamed with joy. Then she stopped by
the snowflake workshop. She sat at the
table and, with delicate touches,
shaped a new snowflake. Just then,
Anna reached in and asked, smiling,
"Shall we have macaroons?" Elsa
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replied, not taking her eyes off the

snowflake, "When the time comes." In
the potions room, Elsa prepared a
soothing snow potion. The magic
emanating from the bottle filled with
lavender scent and ice particles silently
enveloped the room. The snow spirits
gathered around the potion and
remained motionless. Elsa took a deep
breath. Finally, she and Anna went to
the Ice Candy Castle. They sat in the
hall decorated with colorful ice lollies

LEGEND
1- Snowflake Workshop
2- Viewing Castle
3- Ice Candy Castle
4- Ice Skating Rink
5- Entrance
6- Underwater Castle
7- Dream Reflection Pond
8- Promenades

and shared macaroons. Elsa looked at
Anna and smiled slightly. "Are you
ready?" she asked, then Anna nodded.
They walked together to the edge of
the lake. Elsa bent down and touched
the ice with her fingertips. The ice split
silently, revealing the Underwater
Castle beneath them. Fish, seaweed,
and water spirits greeted them as they
descended beneath the glass dome
surrounded by blue lights. It was
quiet... but filled with magic...
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Another piece was inspired by the film Avatar. In this
case, the student's inspiration for the work wasn't the physical
locations in the film, but the characters and events. The student
used the golden ratio in nature as a physical model. He imitated
a visual analogy from nature and integrated it with the events
and characters in Avatar. The student's activity areas included
the magical flower forest, the tree of sounds, and the spirit blend
ceremony ground.

Table 2. Landscape design work of the second student

STUDENT: MELIKE KAPAN, LANDSCAPE DESIGN MODEL

Scenario

In an unknown region of Pandora, there is a people called Navi who live in
harmony with nature. The Navi are a people who hear the rhythms of nature, can
speak to plants, and feel music not only with their ears but also with their souls.
For them, dance, melody, and rhythm are sacred ways to communicate with
Eywa. One night, Ney'riya, a member of the Navi people, journeys with Ka'lori to
the Enchanted Flower Forest. This forest is a living, breathing entity, permeated
by the vibrations of the leaves and the inner melodies of the tree roots. Once
inside, every living creature and plant in nature is a treasure to them. However, as
mysterious as the forest is, it also carries a warning: one must remain as silent as
possible there. Otherwise, its dark and terrifying face will awaken. Ney'riya
embarks on a melodic quest to connect with Eywa. But Ka'lori's spirit has become
incapable of hearing Eywa's echo. In this situation, only one person can help
them: Mi'ari. Mi‘ari is a wise Navi who speaks only with melodies, not words. To
find her, they must reach the Tree of Sounds. But you can only find this sacred
tree by following the notes formed by the stars in the sky. During this journey,
Ney'riya and Ka'lori find themselves at the ‘Soul Harvesting Ceremony (Na'raya
Sa'el)’, held annually on the night when Eywa is felt at its brightest. In this
ceremony, all the Navi people gather at a sacred water source called the Fountain
of Shadow. Each Navi whispers a note of their deepest heart into the spring.
These notes transform into luminous symbols on the surface of the water and rise
into the sky. The sounds combine, forming a harmonious Spirit Spiral. When this
spiral is completed, a beam of light appears in the sky, and Eywa's echo is heard.
Here, Ney'riya follows Mi‘ari's melody to the Tree of Sounds. Through Mi‘ari's
melodies under the stars, a connection with Eywa is reestablished. Ka'lori's soul is
purified by pure music and begins to vibrate in harmony with nature once again.
That night, the melody rising under the stars is not only a healing, but a
remembrance: Eywa's voice is always present in nature, in the heart, and in
silence—for those who know how to hear it.
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Model Designed by the Student

Film Landscape PLAN

LEGEND

1- Entrance
2- Magical Flower Forest
3- Tree Of Sounds

4-  Spirit Harmony Ceremony

In this work, the student was inspired by the physical
environments and characters in a digital game (Time Spiral
Remastered). The student used spiral shapes in his design, which
are composed of right triangles placed end to end, also known as
the Theodorus Spiral, Einstein Spiral, or Pythagorean Spiral in
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geometry. The spiral begins with an isosceles right triangle, with
each side having a unit length. Another right triangle is created,
with one side being the hypotenuse of the previous triangle and
the other side having a length of 1. In this way, he designed
spaces of varying sizes and heights, each consisting of three
spiral spirals. The three spiral structures represent the past,
present, and future. These structures only come to life at specific
times and contain passages that can bend time. The story tells of
Ele Nora, a young physicist, who enters one of these structures
and enters a universe where past, present, and future exist
simultaneously. The black background represents the past, while
the spiral ramps symbolize the flow of time and its inevitable
recurrence. The rising panels are "time windows" that open to
parallel universes. Each window shows a different alternative
past or future.

Table 3. Landscape design work of the third student

STUDENT:

GOZDE YILDIRIM LANDSCAPE DESIGN MODEL

Scenario Model Designed by the Student

This space allows the
individual to detach from the
outside world and embark
on a journey toward self.
The spiral form acts as a
physical trace of this
journey; as one progresses

from outside to inside,
environmental influences
diminish, the mind
simplifies, and the body
calms. Outer Layers: Areas
where the visitor has not yet
severed their connection
with the outside world.
Surfaces become sharper,
light becomes more
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abundant. Middle Layers:
Shadow play and acoustic
differences begin. The
perception of time is
distorted. Center: Complete
silence. A minimal space
where only a single person
can feel their presence. A
place where time and space
lose their meaning. Spiral
structures that appear
simultaneously in different
parts of the world have
intrigued scientists.

The story tells the story of Elenora, a young
physicist, who enters one of these structures
and enters a universe where past, present, and
future exist simultaneously. It is a replica of
these passages. The black background
represents the past, while the spiral ramps
symbolize the flow of time and its inevitable
recurrence. The rising panels are time
windows that open onto parallel universes.
Each window reveals a different alternative
past or future.

PLAN
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1- Future time tunnel
2- Past time tunnel

3- Encapsulation area

LEGEND
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Another landscape design inspired by film landscapes
was inspired by the film "Dream Island.” In the film, Mr.
Roarke, a mysterious man, hopes to make the innermost dreams
of lucky guests visiting a luxury resort on a deserted island come
true. The guests are thrilled for this unique experience and
believe they will have fun to their heart's content. The student
interpreted the island in this film and designed a topography for
his own landscape design project. He abstracted the rocky
texture of the island to create the activity areas he envisioned.
He designed nine completely different trapezoidal polygonal
prisms. These polygonal prisms were designed as spaces for
activity areas. Some consisted of completely enclosed surfaces,
while others consisted of transparent surfaces and steel
construction at the edges. These spaces were placed irregularly
on the site, some overlapping each other. Dimensions varied.
The designer's envisioned activities here include a learning
garden, an island of dreams and emotions, a color and energy
tunnel, a virtual avatar arena, and an energy summit. The island
is not just a place to visit; It's a holistic experience where one
reconnects with oneself, nature, and technology. Visitors enter
the island through the entrance, a compelling and symbolic
transitional space. Upon passing through this section,
participants escape reality and enter a completely different
dimension. Users then spend time with holograms created in the
dream room, the first stop, and engage in activities that
contribute to their own sense of self in the emotion classroom.
Those who experience the space also encounter surprises
awaiting them in the color echo tunnel and energy corridors.

10
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Table 4. Landscape design work of the fourth student

STUDENT: YUKSEL NUR ERAT

LANDSCAPE DESIGN MODEL

Scenario

Model Designed by the Student

Once upon a time, there existed a
mysterious island, nourished by the
energy of nature, where dreams
roamed freely and people explored the
limits of their own minds. This island is
surrounded by crystal structures and
organic forms designed to allow
different age groups to discover their

inner energies and unleash their

creative powers. Each space
transforms into a unique experience
where visitors can re-invent
themselves. The island's design was
inspired by the pine cone, which
symbolizes the rhythmic cycle of
nature. The pine cone's inward and
outward opening symbolizes inner
journey, transformation, and universal
balance. The island is not merely a
place to wander; it is a holistic
experience where one reconnects with
oneself, nature, and technology.
Visitors enter the island through the
entrance, an intriguing and symbolic
transitional space.

Upon passing through this section,
participants escape reality and enter
a completely different dimension.
Users then spend time with
holograms created in the dream
room, the first stop, and engage in
activities that contribute to their own
sense of self in the emotion
classroom. Furthermore, those who
experience the space encounter
surprises awaiting them in the color
echo tunnel and energy corridors.

PLAN

LEGEND

11

1- Entrance
2- Learming Garden
3- Dreams And Emotions Room

4- Color Echo Tunnel And Energy
Tunnel

5- Virtual Avatar Arena

6- Energy Summut
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In this project, the student was inspired by the story of
the film Pocoloco. In his project, he reorganized the events and
activities in this film within a spatial syntax he designed,
according to his own imaginary world. Accordingly, the plot of
Pocoloco is as follows: The film's story follows a 12-year-old
boy named Miguel Rivera, who is accidentally transported to the
land of the dead. He wishes to return his deceased great-
grandfather, a musician, to his family, where he is still alive.
The student's scenario and activity areas are as follows: Every
year, on the Day of the Dead, the veil between heaven and earth
thins, and this special center becomes a space where the two
worlds intersect. As in the film Poco Loco, here, people
reconnect not only with the living but also with their memories.
As the sun rises, energy panels collect the light nourished by
memories and illuminate the space. Visitors hear melodies from
the past accompanied by soft music. Children play with their
lost grandfathers on the terraces, while in another corner, a
woman shares a book with her mother, who passed away years
ago. The sky observation area transforms into a star tunnel
where people converse with the dead. In the performance space,
stories between life and death are enacted through dance. In the
café, memories are revived with traditional recipes. This
becomes a place where the living honor their memories, connect
with their losses, and acknowledge and celebrate the cycle of
time. The Terrace of Memories is a luminous meeting place
where past, present, and imagination coexist.

12
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Table 5. Landscape design work of the fifth student

STUDENT: NESLIHAN ALTINDAG

LANDSCAPE DESIGN MODEL

Scenario

Model Designed by the Student

Every year, on the Day of the Dead, the veil
between sky and earth thins, and this special
center becomes a space where two worlds
intersect. As in the film Poco Loco, people
reconnect not only with the living but also with
their memories. As the sun rises, energy
panels collect light, nourished by memories,
illuminating the space. Visitors hear melodies
from the past accompanied by soft music. On
the terraces, children play with their lost
grandfathers, while in another corner, a
woman shares a book with her long-lost
mother. The sky observation area transforms
into a star tunnel where people converse with
the dead. In the performance area, stories
between life and death are enacted through
dance. In the cafe, memories are revived
through traditional recipes. It becomes a
place where the living honor their memories,
connect with their losses, and acknowledge
and celebrate the cycle of time. The Terrace
of Memories is a luminous meeting place
where past, present, and imagination coexist.

|

LEGEND

1- Entrance
2- Learning Garden
3- Dreams And Emotions Room

4- Color Echo Tunnel And
Energy Tunnel

5- Virtual Avatar Arena
6- Energy Summit

13
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4. RESULTS

Students' construction of models, the concretization of
their ideas within a model throughout the semester, and the
experience of a real space, however small, is a highly effective
pedagogical approach for their education. To foster a thorough
understanding of scale, human figures appropriate to the scale of
the work were consistently used on the models they designed.
Advisors consistently emphasized that they designed for people
and their activities, while their land was shaped accordingly.
While landscape architecture is deeply connected to the fine
arts, it also requires extensive technical knowledge. The most
effective technical drawing was the plan; students were required
to draw it repeatedly. Some students first created the plan and
then the model, while others experienced the opposite. However,
because the plan is a two-dimensional representation, it is more
difficult to perceive and understand than the model. However,
while the model is easier to perceive and understand, the
construction process can be quite demanding and challenging.
The reason for using these two technical representations
together in this course is to compensate for any lack of
understanding of one with the strengths of the other. This creates
a more integrated and comprehensible process for the students.
While it would be inaccurate to generalize that the method used
in this course can be used in all relevant courses in landscape
architecture departments, the resulting design ideas, models, and
plans were welcomed by advisors and students.

Imaginary landscapes transcend natural or constructed
landscapes, and their perception and evaluation are more
exciting and mysterious than natural and artificial landscapes.
Landscape designs created by designers who connect and
interpret external experiences with the imaginative and
imaginary world within their inner worlds are called imaginary
landscapes. This study was undertaken to explore the possibility

14
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of incorporating the imaginary landscapes envisioned by
designers in traditional landscape architecture education into
landscape architecture education.

Papadimitriou and Kiihne (2025), in their study "A
Journey to Exotic and Imaginary Places and Spaces,” argue that
people around the world often find imagining surreal landscapes
and spaces appealing, comforting, or challenging. From ancient
mythologies to medieval legends and futuristic landscapes, from
cartographic depictions of exotic landscapes and seascapes in
the cartographic imagination throughout the ages to bold ideas
and visions in landscape architecture, visions of heavenly or
hellish places with peculiar qualities or functions have
consistently appeared in literature, science, and art. This study
aims to establish stronger connections between the imaginary
and reality and to teach landscape design through models and
plans as the first step in exploring the impossible and designing
the possible.

15
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KENTSEL PEYZAJDA
KAPSAYICILIK VE ADALET

Pervin DEMIR!
Hakan DOYGUN?

1. GIRIS

Kentler, yalnizca fiziksel altyapmin degil, toplumsal
iligkilerin, ekonomik siireclerin ve kiiltiirel deneyimlerin de
mekansal tezahiirleridir. Kentsel mekanin organizasyonu,
toplumdaki gii¢ iliskilerini ve esitsizlikleri goriiniir kilar
(Harvey, 1973; Lefebvre, 1991). Lefebvre’nin (1968) “mekanin
hakkr” kavrami, kent mekaninin yalnizca sermaye ve iktidar
tarafindan degil, tiim kentlilerin ortak ihtiyaglar1 dogrultusunda
tiretilmesi gerektigini vurgular. Bu yaklagim, mekanin toplumsal
adaletin sahnesi oldugunu ortaya koyar. Harvey de (2008)
“kente hak” anlayisini sosyal adaletle iligkilendirerek, kentsel
hizmetlere ve kamusal alanlara esit erisimin demokratik bir kent
yasami i¢in zorunlu oldugunu belirtir.

Kentlerin 6nemli bilesenleri olan acik ve yesil alanlar,
yalnizca ekolojik ya da estetik islevleriyle degil, ayni zamanda
sosyal adalet boyutuyla da 6nem tasirlar. Parklar, yesil koridorlar
ve sahil seritleri; saglikli yasam, toplumsal biitiinlesme ve
kamusal katilimin temel mekéanlaridir (Fainstein, 2010; Low,
Taplin, & Scheld, 2005). Bununla birlikte, bu alanlara erisim ve
bu alanlardan yararlanma firsatlari her zaman esit bigcimde

Yiiksek Lisans Ogr., [zmir Demokrasi Universitesi, Fen Bilimleri Enstitiisii,
Peyzaj Mimarligi Anabilim Dali, pervindemir278@gmail.com, ORCID: 0009-
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Prof. Dr., Izmir Demokrasi Universitesi, Mimarlik Fakiiltesi, Peyzaj Mimarlig
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17


mailto:pervindemir278@gmail.com
mailto:hakan.doygun@idu.edu.tr
http://orcid.org/0000-0003-2920-1984

Peyzaj Mimar Degerlendirmeleri

dagilmamaktadir. Diinyanin pek c¢ok kentinde oldugu gibi
Tiirkiye’de de acik ve yesil alanlarin mekansal dagiliminda
belirgin esitsizlikler gériilmektedir. Istanbul, Ankara ve Izmir’de
yapilan arastirmalar, yiiksek gelirli bolgelerde kisi basina diisen
yesil alan miktarinin diistik gelirli bolgelere gore ¢ok daha yiiksek
oldugunu ortaya koymaktadir (Karadeniz, 2014; Yilmaz &
Miiderrisoglu, 2011; Uzun & Giltekin, 2019). Ancak bu
adaletsizlik yalnizca nicel farkliliklarla smirl degildir; niteliksel
acidan bakim, giivenlik ve erisilebilirlik gibi unsurlar da mekansal
ayricaliklart  pekistirmektedir. Bu durum, c¢evresel adalet
tartismalarinda ele alindig iizere, mekansal ayricaliklarin yeniden
tiretilmesine yol agmaktadir (Walker, 2012). Dolayisiyla “kim
icin?” ve “kimin tarafindan?” sorulari, kentsel peyzajin adalet
boyutunu anlamada kritik 6nemdedir. Go¢menler, diisiik gelirli
gruplar, kadinlar, yaghlar ve engelliler ¢ogu zaman bu alanlara
erisimde gorlinmez engellerle karsilasmaktadir (Mitchell, 2003;
Anguelovski, 2013).

Sonug olarak, kentsel peyzaj yalnizca estetik bir tasarim
degil; toplumsal esitlik ve adaletin mekansal bir gostergesidir.
Bu nedenle, kentsel planlama ve peyzaj mimarlig1 disiplinleri,
tasarimin Otesine gecerek katilim, erisilebilirlik ve temsil
ilkelerini  merkeze alan hak temelli bir yaklasimi
benimsemelidir. Adil ve kapsayict peyzajlar, hem c¢evresel
stirdiiriilebilirligi hem de toplumsal biitiinlesmeyi gli¢lendiren
yasanabilir kentlerin 6n kosuludur.

2. KURAMSAL YAPI

2.1. Sosyal Adalet Kavrami ve Mekanin Hakki

Sosyal adalet, kentsel ¢aligmalar ve mekan kuramlar
acisindan temel bir tartisma alanidir. Kent, yalnizca insanlarin
yasadig1 fiziksel bir ¢evre degil; ekonomik, kiiltiirel ve politik
iliskilerin kesisim noktasidir. Bu nedenle kentsel mekanin
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tiretimi ve paylasimi, toplumsal esitsizliklerin yeniden {iretimi
ya da giderilmesi agisindan belirleyici bir rol oynar (Soja, 2010).

David Harvey (1973), Social Justice and the City adli
eserinde kentsel mekanin yalmizca fiziki bir diizenleme alani
olmadigmi, toplumsal esitsizliklerin en goriiniir bigimde
uretildigi bir yap1 oldugunu belirtir. Harvey’e gore kentsel
hizmetlere, altyapitya ve kamusal mekanlara erisimdeki
farkliliklar, sosyal adaletin mekansal yansimalaridir. Bu durum,
kentlerin ekonomik ¢ikarlar ve iktidar iliskileriyle bigimlenerek
esitsizlikleri derinlestirdigini gosterir (Harvey, 2008).

Henri Lefebvre (1968), “mekanin hakki” kavramiyla
kentin yalnizca sermaye ve iktidar merkezli bir iiretim alam
degil, tiim kentlilerin ortak gereksinimlerine dayali kolektif bir
alan olmas1 gerektigini savunur. Ona gore kent, tiiketim
nesnelerinin degil; katilim, esitlik ve demokratiklesmenin
mekanidir (Lefebvre, 1991). Bu yaklasim, mekanin adil
paylasimini planlama ve tasarimin Otesine tasiyarak temel bir
hak meselesi olarak konumlandirir.

Harvey ve Lefebvre’nin diisiinceleri, sosyal adalet
tartigsmalarimt  kent c¢alismalarinda merkezi bir konuma
yerlestirmistir. Gilinlimiizde kent mekaninin nasil diizenlendigi,
kimlerin bu siireclere katildigi ve kimlerin dislandigi sorulari,
kentsel planlama, peyzaj mimarligt ve c¢evresel adalet
literatiirliniin ana eksenlerinden birini olusturur. Boylece kentsel
peyzaj, yalnizca estetik bir tasarim degil; esitlik, kapsayicilik ve
demokratiklesmenin mekani olarak degerlendirilmektedir.

2.2. Kapsayicilik ve Kamusal Alan

Kentsel adaletin saglanmasinda kapsayicilik, sosyal
boyutlariyla 6ne ¢ikan temel bir ilkedir. Kapsayici kentler, farkl
yas, cinsiyet, engellilik, gelir ve etnik kimliklere sahip bireylerin
kamusal mekanlardan esit bicimde yararlanabilmesini amaglar.
Bu yaklasim, mekanin yalnizca fiziksel bir tasarim degil, aym
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zamanda toplumsal esitlik, temsil ve katilim hakkinin yansimasi
oldugunu vurgular (Fainstein, 2010).

Yas gruplart acisindan c¢ocuklarin  glivenli oyun
alanlarina, genclerin sosyallesme mekanlarina, yaslilarin ise
erisilebilir yaya yollar1 ve dinlenme alanlarina ihtiya¢ duydugu
bilinmektedir. Bu nedenle kapsayici kentsel tasarim, farkli
kusaklarin gereksinimlerini ayni1 anda karsilayabilen esnek
¢oziimler gelistirmelidir (UN-Habitat, 2016). Toplumsal cinsiyet
boyutunda ise kadinlarin giivenli ve esit bicimde kamusal
alanlar kullanabilmesi, mekansal adaletin temel
gostergelerindendir (Beebeejaun, 2017).

Evrensel tasarim ilkeleri dogrultusunda engellilik boyutu
da kapsayiciligin ayrilmaz parcasidir. Rampalar, yonlendirme
dokulari, isitsel ve gorsel uyar sistemleri yalnizca engelliler i¢in
degil, yashlar ve cocuklu aileler icin de erisilebilirligi artirir
(Imrie, 2012). Gelir diizeyine bagli mekansal ayrigmalarin
azaltilmast da adil bir kentsel yasamin dnkosuludur; kamusal
alanlarin ticarilesmesi yerine iicretsiz ve erisilebilir alanlarin
yayginlagmasi sosyal biitiinlesmeyi giiclendirir (Harvey, 2008).

Kiiltiirel ~ cesitliligi  yansitan  kamusal  alanlar,
ayrimciliktan uzak, etkilesim ve dayanigmay: tesvik eden ortak
mekanlardir (Mitchell, 2003; Anguelovski, 2013). Sonug olarak
kapsayici kamusal alanlar, yalnizca fiziksel erisimi degil, sosyal
biitlinlesme, aidiyet ve vatandaslik bilincini destekleyerek
kentsel adaletin temelini olusturur.

2.3. Cevresel Adalet Perspektifi

Cevresel adalet perspektifi, 1980’lerden itibaren kentsel
arastirmalarda sosyal adalet tartismalarinin 6nemli bir uzantisi
olarak gelismistir. Kavramin ¢ikis noktasi, cevresel yiiklerin
(kirlilik, giiriiltd, atik depolama, riskli sanayi alanlar1) genellikle
diisiik gelirli veya marjinallesmis gruplarin yasadig:i bolgelerde
yogunlagsmasidir  (Bullard, 1993). Cevresel adalet, bu
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dengesizligi tersine gevirerek gevresel faydalarin -yesil alanlar,
temiz hava, saglikli yasam kosullar1 gibi- toplumun tiim
kesimleri arasinda esit bicimde paylasilmasini savunur.

Walker (2012), cevresel adaletin yalnizca kaynaklarin
adil dagilimimi degil, karar alma siireclerine katilim hakkini da
igerdigini vurgular. Bu anlayis, bireylerin yasadiklar1 c¢evre
tizerinde s6z sahibi olmasim1 ve planlama siireclerine dahil
edilmesini gerektirir. Boylece ¢evresel adalet, sosyal adaletin
mekansal boyutunu tamamlayan hak temelli bir yaklasim sunar
(Schlosberg, 2007).

Yesil alanlarin dengesiz dagilimi, ¢evresel adaletsizligin
en somut gostergelerindendir. Istanbul, Ankara ve Izmir’de
yapilan arastirmalar, diisiik gelirli bolgelerde kisi basina diisen
yesil alan miktarinin yiiksek gelirli bolgelere kiyasla ¢ok daha
diisiik oldugunu gostermektedir (Karadeniz, 2014; Yilmaz &
Miiderrisoglu, 2011; Uzun & Giiltekin, 2019). Benzer bi¢imde,
Avrupa ve Latin Amerika kentlerinde de yesil alanlarin varlikli
bolgelerde yogunlastigi ve mekansal esitsizlikleri derinlestirdigi
tespit edilmistir (Wolch, Byrne & Newell, 2014).

Tablo 1. Cevresel Adalet Perspektifi: Faydalar ve Yiikler

Cevresel Tamm Toplumsal Etkiler

Unsur

Faydalar Yesil alanlar, temiz hava, Tiim kentlilerin yasam
saglikli yasam kosullari, kalitesini artirir, sagligt
biyolojik ¢esitlilik, iklim destekler, sosyal
degisikligine uyum. biitiinlesmeyi gliglendirir.

Yiikler Kirlilik, giiriiltii, atik Genellikle disiik gelirli,

depolama alanlari, sanayi
tesisleri, riskli bolgeler.

gdcmen veya dezavantajli
gruplarin yasadigi
bdlgelerde yogunlasir;
saglik ve yasam kalitesini
olumsuz etkiler.
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Sonug olarak cevresel adalet, kent planlamasinda hem
sosyal esitlik hem de sirdiiriilebilirlik agisindan temel bir
ilkedir. Adil ve erisilebilir bigimde tasarlanan kentsel peyzajlar,
ekolojik faydalarin yani sira toplumsal denge, saglik ve yasam
kalitesine de katki saglar.

3. KENTSEL PEYZAJDA ESITSIZLIiK
ORUNTULERI

3.1. Mekansal Esitsizlik

Kentsel peyzajda en goriniir esitsizliklerden biri, yesil
alanlarin mekansal dagiliminda ortaya c¢ikmaktadir. Parklar,
korular ve rekreasyon alanlari kent yasam kalitesini dogrudan
etkiler; ancak bu alanlarin dagilimi ¢ogu zaman esit degildir.
Aragstirmalar, kamusal yesil alanlarin yiiksek gelirli semtlerde
yogunlastigini, diisiik gelirli bolgelerde ise miktar ve nitelik
acisindan yetersiz kaldigin1 gdstermektedir (Wolch, Byrne &
Newell, 2014). Bu durum yalnizca ekolojik faydalarin adil
paylasilmamasina degil, toplumsal esitsizliklerin mekanda
yeniden lretilmesine de yol acar.

Yesil alanlarin dengesiz dagilimi, farkli sosyo-ekonomik
gruplar arasinda saglik, refah ve yasam kalitesi farklarini
derinlestiren bir mekanizma olusturur. Yiiksek gelirli bolgelerdeki
parklar daha bakimli ve donanimhi iken, diisiik gelirli
mabhallelerdeki yesil alanlar kii¢iik, niteliksiz ve erisimi sinirhidir
(Rigolon, 2016). Boylece dogaya erisim hakki, bireylerin yasadigi
mabhallenin ekonomik profiline bagl hale gelir.

Tiirkiye’de Istanbul, Ankara ve Izmir'de yapilan
calismalar, yiiksek gelirli bolgelerde kisi basina diisen yesil alan
miktarinin  belirgin bicimde daha fazla oldugunu ortaya
koymustur (Karadeniz, 2014; Yilmaz & Miiderrisoglu, 2011;
Uzun & Giiltekin, 2019). Bu durum, yalnizca planlama
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eksikliklerinden degil; politik ve ekonomik onceliklerden de
kaynaklanmaktadir.

Sonu¢ olarak, yesil alanlarin adil dagilimi kentlerde
cevresel ve sosyal adaletin saglanmasi acisindan kritik 6neme
sahiptir. Kentsel peyzajda mekansal esitsizlik, yalnizca ekolojik
veya estetik bir mesele degil; aym1 zamanda hak, esitlik ve
demokratiklesme konusudur.

3.2. Fiziksel ve Kiiltiirel Engeller

Kentsel peyzajdaki esitsizlik yalnizca mekansal dagilimla
siirlt degildir; erisim kosullar1 ve kullanim deneyimleri de bu
durumu derinlestirir. Fiziksel engeller, tasarim eksiklikleri ve
toplumsal bariyerler kapsayiciligi zedeleyen baslica etmenlerdir.

Engelli bireyler icin uygun rampalarin, yonlendirme
dokularinin veya erisilebilir yiizeylerin eksikligi kamusal
alanlara katilimi kisitlamaktadir. Evrensel tasarim ilkelerinin
uygulanmamasi, erisilebilirligin Oniindeki en 6nemli engeldir
(Imrie, 2012).

Yash bireyler acisindan gélge alanlar, dinlenme noktalari
ve glivenli yaya yollar1 biiyiikk 6nem tasir; ancak bir¢cok kentte
bu unsurlar yetersizdir. Bu durum, aktif yaslanma politikalarinin
mekansal boyutla biitiinlestirilmesi geregini ortaya koymaktadir
(Buffel, Handler & Phillipson, 2018).

Gocmen topluluklar i¢in ise sorun yalnizca fiziksel
erisim degil, kiiltiirel ve toplumsal dislanmadir. Mitchell (2003),
gocmenlerin bazi kamusal alanlarda Onyargilar ve gilivenlik
baskilar1 nedeniyle kendilerini “istenmeyen kullanicilar” olarak
hissettiklerini belirtir. Benzer bicimde Anguelovski (2013),
gogmen ve azinlik gruplarin kimliklerini ifade edebilecekleri
kapsayicit mekanlardan ¢ogu zaman yoksun olduklarini vurgular.

Sonu¢ olarak, erisilebilir ve kapsayici kentsel peyzaj
tasarimi, yalnizca fiziksel diizenlemeler degil; esitlik, temsil ve
aidiyet ilkeleriyle de desteklenmelidir.
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Tablo 2. Kentsel peyzajda kullamci gruplarinin karsilastig
engeller ve kapsayici ¢oziimler

g?lljlg Slc} Karsilasilan Engeller Kapsayic1 Coziimler
Evrensel tasarim:
Rampalarin olmamasi, o .

. . . rampalar, yonlendirme
Engelli asansorsiiz gegisler, dar 7 N
Bireyler kaldirimlar, diizensiz ylizeyl dokular, isitsel/gorsel

’ YUZEY'Cl,  uyar sistemleri, engelsiz
yonlendirme dokusu eksikligi ™ > g
kaldirimlar
Golgelik ve dinlenme Golgelik a gaglar}dlrmg,
Yash lanl isi eiivenli oturma birimleri, genis
Bireyler alanlarinin yetersizligl, guventi ve giivenli kaldirimlar
yaya yollarinin eksikligi LS ’
erisilebilir yaya yollar1
Kiiltiirel ¢esitliligi
.. Kiiltiirel bariyerler, dislayici yansitan kamusal alanlar,
Gogmen N katilimci tasarim
sOylemler, toplumsal . . -
Topluluklar stiregleri, ayrimeiliga

Onyargilar, giivenlik baskisi duyarli mekénsal

politikalar

Kentsel peyzajin kapsayicilifi, yalmzca fiziksel
diizenlemelerle degil; toplumsal kabuller, kiiltiirel cesitlilige
saygt ve ayrimcilia duyarli politikalar ile de dogrudan
iliskilidir. Esitlik¢i kentler ig¢in erisilebilirlik standartlarinin
saglanmasmin yani1 sira, kamusal mekanlarin kiiltiirel
cogulculugu destekleyecek bi¢cimde tasarlanmasi ve yonetilmesi
gerekmektedir. Boylece farkli toplumsal gruplarin bir arada var
olabildigi, aidiyet ve katilim duygusunu giiclendiren kapsayici
peyzajlarin olusumu miimkiin hale gelir.

4. KAPSAYICI PEYZAJ TASARIM iLKELERIi

Kentsel peyzajlarin adil ve kapsayict bir anlayisla
planlanmasi, yalnizca mekansal estetik degerlerin korunmasi ve
gelistirilmesiyle sinirli  degildir; aym1 zamanda toplumsal
biitiinlesmeyi, sosyal esitligi ve kentlilerin kamusal alanlara esit
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erisim hakkini da dogrudan giliclendirmektedir. Bu yaklasim,
peyzaj mimarligt ve kent planlama disiplinlerinin yalnizca
fiziksel mekanin diizenlenmesine odaklanmadigini, ayni
zamanda sosyal adalet, kapsayicilik ve demokratiklesme
stireclerine de katki sundugunu gostermektedir.

Evrensel tasarim, tiim kullanict gruplarinin (engelli
bireyler, yaslilar, ¢cocuklu aileler vb.) mekani1 engelsiz bigimde
kullanabilmesini saglayarak fiziksel kapsayicilig1 garanti altina
alir. Katilimer planlama, yerel halkin, sivil toplum kuruluglarinin
ve farkli toplumsal gruplarin karar alma siireglerine dahil
edilmesini saglayarak toplumsal sahiplenme ve demokratik
mesruiyeti giliclendirir. Cok islevlilik ise kamusal mekanlarin
farkli yas gruplari, kiiltiirel kimlikler ve toplumsal kesimler
tarafindan ayni anda kullanilabilmesine imkan taniyarak hem
mekansal verimliligi artirir hem de birlikte yasam kiiltiirtinii
destekler. Bu ii¢ ilke, kapsayici peyzaj tasariminin yalnizca
mekansal degil, ayn1 zamanda toplumsal boyutunu da pekistiren
temel bilesenler olarak degerlendirilmektedir.

4.1. Evrensel Tasarim

Evrensel tasarim, her yas, cinsiyet ve yetkinlikten bireyin
fiziksel cevreyi engelsiz bicimde kullanabilmesini hedefleyen
bir yaklagimdir. Bu anlayis, yalnizca engelli bireylerin
hareketliligini kolaylastirmakla sinirli degildir; ayni zamanda
tim kullanict gruplarinin kamusal mekanlarda esit hak ve
firsatlarla var olabilmesini giivence altina alir (Imrie, 2012).
Kamusal alanlarda uygun rampalarin, yonlendirme dokularinin,
kontrasth yiizeylerin ve engellilere yonelik isitsel-gorsel uyari
sistemlerinin kullanimi; gérme veya isitme engelliler igin
duyusal isaretlemelerin gelistirilmesi; ¢ok dilli bilgilendirme
panolartyla farkli kiiltiirel gruplarin ihtiyaglarinin gézetilmesi,
evrensel tasarimm somut uygulamalarma Ornek teskil
etmektedir.
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Evrensel tasarim ilkeleri, yalnizca engelli bireyler i¢in
degil, ayn1 zamanda yaslilar, ¢ocuklu aileler, gegici hareket
kisithligr yasayan bireyler veya farkli kiiltiirel gruplardan
kullanicilar i¢in de erisilebilirligi artirmaktadir. Ornegin, bebek
arabasi kullanan ailelerin rampalar sayesinde kamusal alanlara
kolay erisebilmesi ya da yash bireylerin genis ve diizgiin
kaldirimlarda giivenli sekilde yiirliyebilmesi bu yaklagimin
kapsayiciligini gostermektedir.

Evrensel tasarim, kamusal alanlarin yalmizca fiziksel
erisim acisindan degil, ayn1 zamanda toplumsal katilim ve
kapsayicilik  agisindan da  esitlikgi  mekanlar olmasini
saglamaktadir. Dolayisiyla evrensel tasarim, kentsel peyzajin
adalet, kapsayicilik ve siirdiiriilebilirlik ilkeleriyle uyumlu
bigimde planlanmasmmin en temel araclarindan biri olarak
degerlendirilmektedir (Steinfeld & Maisel, 2012).

4.2. Katihme1 Planlama

Kapsayici peyzaj tasariminin bir diger temel ilkesi, yerel
halkin tasarim ve planlama siireglerine etkin bi¢imde katilimidir.
Katilimer planlama yaklasimi, mekanin yalnizca uzmanlar,
teknokratlar veya yatirimcilar tarafindan degil, dogrudan
kullanicilar tarafindan da sekillendirilmesini 6ngoriir (Sanoff,
2000). Bu yaklagim, planlamada “tepeden inme” kararlarin
yerine “asagidan yukariya” katilimi esas alir ve kentsel mekanin
kolektif bigimde iiretilmesine olanak tanir.

Mahalle halkinin, sivil toplum kuruluslarinin, yerel
derneklerin ve farkli toplumsal gruplarin goriislerinin alinmasi;
yerel bilgi ve deneyimin projelere yansitilmasi, yalnizca
tasarimin daha islevsel ve kullanici dostu olmasini degil, aym
zamanda mekanm sahiplenilmesini de gii¢lendirir. Bu sayede
kamusal alanlar, toplumsal ihtiyaglara duyarli, yerel kiiltirel
degerleri yansitan ve farkli kullanici gruplarinin beklentilerine
cevap verebilen bir nitelik kazanir.
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Katilim siireclerinin  dislandig1  projelerde kamusal
mekanlarin toplumsal karsiliginin zayif kaldigi; buna karsin
katilimer siireglerle gelistirilen projelerin daha kapsayici, kalict
ve siirdiiriilebilir oldugu bircok caligmada ortaya konmustur
(Fainstein, 2010). Healey (1997), katilimci planlamay1 yalnizca
bir yontem degil, ayn1 zamanda demokratiklesme siirecinin bir
pargast olarak degerlendirmekte; mekanin yalnizca fiziksel
degil, ayn1 zamanda sosyal ve politik bir miizakere alanm
oldugunu vurgulamaktadir. Bu nedenle katilimci planlama,
kapsayict peyzaj tasariminin en kritik bilesenlerinden biri
olarak, toplumsal adalet ve mekéansal esitligin saglanmasinda
vazgecilmez bir rol oynamaktadir.

4.3. Cok Islevlilik

Kentsel acik alanlarin kapsayict olabilmesi, farkli
kullanict gruplarinin eszamanli olarak yararlanabilecegi esnek
tasarim ¢Oziimlerine baglidir. Bu baglamda ¢ok islevlilik ilkesi,
cocuklar icin oyun alanlarinin, gengler i¢in sosyallesme
mekanlarinin, yash bireyler i¢in dinlenme alanlarinin ve farklh
kiiltiirlerden  bireylerin bir araya gelebilecegi toplumsal
mekanlarin ayn1 ¢evrede bir arada bulunmasini ifade etmektedir
(Talen, 2010). Cok islevlilik, kamusal alanlarin tek bir amaca
indirgenmesini Onleyerek, farkli gruplar arasinda etkilesim
firsatlarini artirir ve bu yolla sosyal biitiinlesmeye katki saglar.

Bu cesitlilik, yalnizca mekanin daha verimli
kullanilmasina degil, ayni zamanda toplumsal yasamin
zenginlesmesine de hizmet eder. Bir park alaninin i¢inde hem
spor sahalarinin hem oyun gruplarinin hem de dinlenme
alanlarinin bulunmasi, farkli kusaklar ve toplumsal kesimler
arasinda karsilagma, etkilesim ve ortak deneyim {iretme olanagi
sunar. Bu tiir mekanlar, kentlilerin farkliliklariyla bir arada var
olabildigi kapsayici yasam alanlarinin temelini olusturur
(Carmona, 2019).
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Cok islevlilik, ayn1 zamanda zaman icinde degisen
ihtiyaglara uyum saglama kapasitesi agisindan da kritik
onemdedir. Ornegin giindiizleri ¢ocuk oyun alam1 olarak
kullanilan bir meydanin aksamlar1 kiiltiirel etkinliklere ev
sahipligi yapmasi veya hafta sonlar1 semt pazar1 olarak
degerlendirilmesi, kamusal mekanlarin dinamik ve doniisebilir
yapisini ortaya koymaktadir. Bu tiir esnek kullanimlar, kapsayici
kentsel yasamin siirdiiriilebilirligini destekleyen temel tasarim
stratejilerindendir (Marcus & Francis, 1998).

Sonug olarak ¢ok islevlilik, kapsayict peyzaj tasariminin
yalnizca fiziksel bir ilke degil, ayn1 zamanda toplumsal esitlik,
etkilesim ve birlikte yasam kiiltlirlinli pekistiren bir arag¢ olarak
goriilmesi gerektigini ortaya koymaktadir.

Tablo 3. Kapsayic1 Peyzaj Tasarim Ilkeleri Tablosu

flke Tanim Uygulama Ornekleri
Herkesin (engelli, yasli, ¢ocuklu aile ~ Rampalar,

Evrensel vb.) mekani engelsiz bigimde yonlendirme dokulari,

Tasarim kullanabilmesini saglayan tasarim cok dilli bilgilendirme
anlayist. panolart.

Mabhalle halki ve farkli toplumsal
Katihmc1 gruplarin tasarim siirecine aktif
Planlama  katilimiyla yerel bilgi ve deneyimin
mekéna yansitilmasi.

Mabhalle atolyeleri,
halk toplantilari,
kullanicr anketleri.

Farkl1 kullanict gruplarimin (gocuk, Meydanlarin giindiiz
geng, yasli, farkli kiltiirlerden oyun alani, aksam
Cok bi R S .
. - ireyler) ayn1 anda mekani kiiltiirel etkinlik
Islevlilik A
paylagmasina olanak veren esnek mekani olarak
¢Ozliimler. kullanilmasi.

5. UYGULAMA VE ORNEKLER

Kapsayici peyzaj tasarimi ve sosyal adalet perspektifinin
somutlasabilmesi, yalnizca kuramsal tartismalarla degil, ayni
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zamanda uygulama Ornekleriyle de degerlendirilebilir.
Tiirkiye’de &zellikle Izmir’de yiiriitiilen kentsel doniisiim ve
kamusal alan projeleri, kapsayicilik ilkesinin mekéna nasil
yanstyabilecegini ortaya koymaktadir. Diinyada ise New York
ve Medellin gibi kentler, katilime1 siiregler ve yesil altyapi
projeleriyle  kapsayict  peyzajin  6ne ¢ikan  Orneklerini
sunmaktadir.

5.1. Izmir’den Uygulama Ornekleri

Izmir’de farkl1 bolgelerde gergeklestirilen veya planlanan
projeler, kapsayici peyzaj tasariminin yerel 6lgekte nasil hayata
gecirilebilecegine dair ipuclart sunmaktadir:

5.1.1. Kemeralt1 Tarihi Kent Merkezi

e UNESCO Diinya Miras1 adaylik siireciyle birlikte
yiiriitiilen ¢aligmalarda, yaya Oncelikli alanlarin

artirtlmasi,  engellilere  yonelik  erisilebilirlik
diizenlemelerinin yapilmasi ve kamusal a¢ik alanlarin
canlandirilmast  hedeflenmektedir. Bu yaklagim,
evrensel tasarim Ve kiiltiirel kapsayicilik ilkelerinin
tarihi dokuyla uyumlu bi¢cimde uygulanabilecegini
gostermektedir.

e :‘; ey P 2 e’ > ey

Sekil 1. Kemeralt1 bolgesinden goriiniimler: (solda) TARKEM’in
tamitim sayfasindan ahnan gorsel, (sagda) izmir il Kiiltiir ve
Turizm Miidiirliigii arsivinden alinan gorsel (TARKEM; T.C.

Kiiltlir ve Turizm Bakanligi, 2024).
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5.1.2. Alsancak Kordon

e Izmir’in en 6nemli kamusal alanlarindan biri olan
Kordon, genglerden yaslilara, farkli sosyo-kiiltiirel
gruplardan turistlere kadar genis bir kullanici
kitlesine hitap etmektedir. Cim alanlar, bisiklet
yollart ve sahil seridi boyunca esnek kullanim
imkanlari, ¢ok islevlilik ilkesinin basarili bir 6rnegini
ortaya koymaktadir.

Sekil 2. Kordon (izmir Biiyiiksehir Belediyesi);
Alsancak Kordonboyu’ndan manzaralar (T.C. Kiiltiir ve Turizm
Bakanligi, 2013).

5.1.3. Kadifekale ve Cevresi

o Kentsel donilisim projeleri kapsaminda kamusal
alanlarin yeniden diizenlenmesi, sosyal biitlinlesmeyi
destekleyen &nemli bir firsat sunmaktadir. Ozellikle
dezavantajli gruplarin yasadigi bolgelerde yesil
alanlarin artirilmasi, toplumsal adaletin mekansal
boyutunun gii¢lendirilmesine katki saglayabilir.

et e SNl 8

Sekil 3. Kadifekale’nin cesitli goriiniimleri (Kiiltiir Portali, 2013;
[zmir 11 Kiiltiir ve Turizm Midiirliigi)
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Bu ornekler, Izmir’in farkli bolgelerinde kapsayici
peyzaj tasarim ilkelerinin uygulanabilecegini gostermekte;
ancak projelerin uzun vadeli siirdiiriilebilirligi i¢in yerel halkin
katitlmi1  ve dilizenli bakim siireglerinin kritik oldugu da
vurgulanmaktadir.

5.2. Diinyadan Iyi Uygulama Ornekleri
5.2.1. New York — High Line Projesi

Eski bir yiik tren hattinin doniistiiriilmesiyle olusturulan
High Line Park, yalnizca estetik ve rekreasyonel bir mekéan
degil, aym1 zamanda giicli bir kamusal katilim siirecinin
triinidir. Yerel topluluklarin, sanatgilarin ve sivil toplum
kuruluglarinin tasarim siirecine dahil edilmesi, projenin hem
mekansal hem de toplumsal agidan kapsayict olmasini
saglamistir (Lindner & Rosa, 2017).

Sekil 4. High Line parkina iliskin gorseller
(Arkitera, 2024; Arkitera, 2008).

5.2.2. Medellin — Yesil Koridorlar

Medellin Belediyesi tarafindan ytiriitiilen “Corredores
Verdes” (Yesil Koridorlar) projesi, kentin yogun trafie maruz
kalan bolgelerinde yesil altyapinin giiclendirilmesi ve toplumsal
biitlinlesmenin artirilmas1 amaciyla gelistirilmistir. Bisiklet
yollari, golgelik agaclandirmalar ve toplumsal kullanim
alanlariyla donatilan bu koridorlar, kapsayict ve siirdiiriilebilir
peyzajin Latin Amerika 6l¢eginde 6rnek gosterilen uygulamalari
arasinda yer almaktadir (Echeverri & Orsini, 2010).
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Sekil 5. Medellin yesil koridorlari projesine ait gorseller
(PeyzaX, 2025).

Bu iki Ornek, farkli cografyalarda kapsayict peyzaj
tasartminin ~ farkli  Olgeklerde  nasil  uygulanabilecegini
gostermektedir. High Line, katilimc1 siireclerin - 6nemini
vurgularken; Medellin’in yesil koridorlari, sosyal adalet ve
ekolojik faydalarin es zamanli olarak nasil saglanabilecegine
dair gii¢lii bir model sunmaktadir.

6. SONUC VE ONERILER

Bu c¢alisma, kentsel peyzajin yalnizca estetik bir tasarim
alan1 degil, aym1 zamanda toplumsal esitlik ve adaletin de
mekan1t  oldugunu ortaya koymustur. Kent mekaninin
organizasyonu, hangi toplumsal gruplarin kamusal alanlardan
yararlanabildigini, kimlerin dislandigin1 ve hangi kesimlerin
avantajli konumda bulundugunu goriiniir kilar. Dolayistyla
kentsel peyzaj, mekansal diizenlemenin 6tesinde, sosyal adaletin
somutlagtig1 bir platform olarak ele alinmalidir.

Kapsayic1 bir kentsel yasamin ingasi, yalnizca estetik
acidan nitelikli mekanlarin retilmesiyle degil, ayn1t zamanda
farkli  kullanict  gruplarinin  esit  haklarla  erisebilecegi,
katilabilecegi ve kendini ifade edebilecegi kamusal alanlarin
olusturulmasiyla miimkiindiir. Bu baglamda evrensel tasarim
ilkeleri, katilimer planlama siiregleri ve ¢ok islevlilik yaklagima,
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kapsayict peyzaj tasariminin temel bilesenleri olarak One
cikmaktadir.

Adil  ve  kapsayict  bir  kentsel  peyzajin
gergeklestirilebilmesi icin lic temel aktoriin esgiidiimii kritik
Oonemdedir:

* Tasarmmcilar, yalnizca estetik kaygilarla degil,
sosyal kapsayicilik ve c¢evresel adalet ilkeleri
dogrultusunda projeler gelistirmelidir.

*  Yerel yonetimler, yesil alanlarin adil dagilimim
gozeten imar planlari, biitce tahsisleri ve bakim
stirecleriyle sosyal esitligi desteklemelidir.

*  Toplum ve sivil orgiitler, karar alma ve uygulama
stireclerine katilarak, yerel bilgi ve deneyimlerini
tasarima yansitmali, kamusal alanlarin
sahiplenilmesini saglamalidir.

Sonug olarak, kentsel peyzajlarin esitlik¢i ve kapsayict
bir anlayigla dilizenlenmesi, yalnizca mekéansal estetigi
artirmakla kalmayacak; ayni1 zamanda toplumsal biitliinlesmeyi,
cevresel siirdiiriilebilirligi ve demokratik bir kentsel yasami
destekleyecektir.
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NATURE-BASED DESIGN APPROACHES
IN THE CONTEXT OF ENVIRONMENTAL
PSYCHOLOGY AND THE EFFECT OF
INTERIOR PLANTING DESIGN ON
SPACE PERCEPTION

Ceren SELIM!
Bilge APAYDIN?
Ozgii OZTURAN?

1. INTRODUCTION

Architecture, emerging from the subject-object
relationship, aims to meet not only physical but also
psychological and existential human needs. Unlike sciences that
explore what is, architecture focuses on what should be,
bridging nature, culture, and the human condition (Yeler, 2021).
Historically, architecture’s origins are as vital as the discovery
of fire: fire enabled social communities, while architecture
established spatial practices mirroring natural phenomena.
Vitruvius noted that early humans observed and imitated
nature’s forms, structures, and systems—consciously or
intuitively—creating both technical and symbolic connections
(Senozan, 2018).
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Over time, architecture diverged from nature. Initially
harmonious with natural forces, it became a means of control.
Primitive humans lived in direct interaction with nature, whereas
modern architecture increasingly separates humans from their
environment, with industrialization, technological advances, and
urbanization contributing to physical and psychological
disconnection, including alienation and stress (Erbay, 2021;
Cift¢ioglu, 2022).

Urbanization intensified resource consumption and
surrounded residents with artificial environments lacking
greenery, clean air, and natural light. Despite the benefits of city
life, humans retain a deep psychological and evolutionary need
for biophilic experiences, such as contact with plants, water, and
landscapes (Ekici & Sigsman, 2020).

Human-environment interactions evolved historically:
early relationships with plants were utilitarian, transitioning to
domination with agriculture. Today, humans spend up to 90% of
their lives indoors, contrasting with an evolutionary past shaped
largely outdoors (Uslu & Shakouri, 2012; Deng & Deng, 2018).
This shift affects mental health, cognitive function, and well-
being, making indoor spaces’ design crucial for compensating
lost interaction (Askin, 2019).

The Industrial Revolution marked a critical turning point.
Large-scale environmental degradation replaced modest
alterations of earlier civilizations. Nature became a resource to
exploit, causing biodiversity loss and global ecological crises.
Paradoxically, this detachment highlighted human dependence
on nature, fostering renewed interest in reconnecting with it due
to climate change and urbanization-induced psychological
imbalances (Askin, 2019).

Modern architecture reflects this duality: contemporary
cities often prioritize concrete structures over ecological
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integration, yet sustainability, biophilic design, and ecological
restoration are gaining prominence. Indicators include sunlight-
oriented housing, proximity to green spaces, ocean views, and
indoor plants, demonstrating a collective desire to re-engage
with nature despite urban constraints (Askin, 2019).

From an evolutionary perspective, humans have lived in
close contact with nature for 99% of their history. Only in the
last 200 years, particularly post-Industrial Revolution, has this
relationship drastically changed (Corak¢i, 2016). Tiirkman
(2000) identifies five ecological-cultural stages: early hunter-
gatherers, advanced hunter-gatherers, agricultural societies,
industrial societies, and global humans. Early humans caused
minimal ecological disruption, but agriculture introduced
permanent settlements, labor specialization, and environmental
degradation (Atasoy, 2015).

The industrial era brought mechanization, fossil fuel
dependence, and urban sprawl, accelerating ecological damage.
Industrial waste, overconsumption, and climate change now
pose existential threats (Ertlirk, 1996; Atasoy, 2015). Humans’
recent ambitions to colonize other planets reflect detachment
from ecological limits but coincide with growing ecological

consciousness through education, media, and policy (Corake,
2016).

Scholars argue that environmental problems are not
merely technical but ideological, rooted in paradigms of control,
consumption, and anthropocentrism. Architectural practice must
harmonize with nature rather than oppose it (Giler, 2000;
Kellert, 2005). Nature is a source of mental, emotional, and
spiritual nourishment, fostering creativity, guiding techniques,
and grounding human identity. Biomimicry and nature-inspired
design are essential to rebalance the human-nature relationship,
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promoting humility, interdependence, and respect (Akdag, 2021;
Atasoy, 2015).

Architecture must evolve into a collaborative force for
ecological healing, requiring a shift in design, habitation, and
spatial thinking. Cultural and ecological lessons indicate that
sustainable living depends on restoring the human-nature bond.
When aligned with ecological principles, architecture can serve
as shelter, catalyst for reconnection, and vehicle for planetary
stewardship.

2. ENVIRONMENTAL PSYCHOLOGY

The physical environment plays a critical role in shaping
human lives, behaviors, experiences, and emotions. According
to Holahan (1987), spatial organization reflects individual
personality, indicating that the way people inhabit space is a
manifestation of their identity. Environmental psychology
examines the intricate relationship between human behavior and
the physical environment, emphasizing that this relationship is
not incidental but deeply embedded in the way humans perceive
and interact with their surroundings (Heimstra and McFarling,
1974).

Emerging prominently in the 1960s, environmental
psychology did not evolve from purely theoretical foundations,
but rather from practical issues encountered by urban planners,
architects, and designers. These professionals increasingly
recognized the need to understand how spatial arrangements
influence behavior, prompting collaboration with psychologists.
As such, environmental psychology developed as an
interdisciplinary field with strong ties to architecture and urban
planning (Giirkaynak, 1988). Architecture, in particular, has
played a leading role in the institutionalization of this field. The
growing awareness that physical spaces influence not only
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behavior but also consciousness led to the emergence of
architectural psychology—a subfield examining space as a
determinant of psychological and social well-being (Gok and
Ozkan, 2024).

Studies at the intersection of architecture and
environmental psychology aim to observe behavioral responses
to environments, identify problems, and propose design
solutions that foster functional, emotional, and aesthetic
benefits. Architects are increasingly drawn to understanding
nature from a psychological perspective because human well-
being is inextricably linked to the natural and built environment.
Unlike other branches of psychology, environmental psychology
integrates physical space into its framework, acknowledging that
human psyche and physical context are co-determinants of
experience.

Furthermore, environmental psychology rejects the
notion of passive human response to environmental factors.
Instead, it stresses a dynamic, reciprocal relationship between
individuals and their surroundings. While environments shape
emotions and behaviors, individuals also develop perceptions,
attitudes, and strategies to adapt or reshape those environments.
When people are unable to assert control or meaning in their
surroundings, a condition known as learned helplessness may
occur (Giirkaynak, 1998).

A related domain—spatial  psychology—focuses
specifically on human interaction with physical spaces, such as
interior architecture. Schulz (1971) defined architectural space
as fulfilling social, physiological, and psychological needs,
distinguishing between abstract “space” and the more
emotionally resonant “place.” Enclosed physical areas designed
for shelter and habitation, such as interior spaces, become
meaningful through use and experience. While “space” refers to
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the physical dimensions of an area, “place” emerges when
individuals form emotional or symbolic connections to that area
(Giir, 1996; Kayike1, 2020).

The transformation of space into place is driven by
personal experiences, cultural context, and emotional
investment. A sense of place arises from feelings of attachment
and belonging, not merely from the physical properties of the
environment. It reflects a desire for rootedness and ownership
and is shaped by how individuals perceive, experience, and
interact with their environments (Comak, 2020; Akbarishahabi,
2022). When these emotional ties are absent, individuals may
feel alienated or detached, preventing space from being
perceived as “place” (Usta, 2020).

Central to this process is the concept of “self-making” or
personalization, which signifies the act of transforming space
through individual will and cultural expression. Originating
from Latin, “self-making” implies action and transformation. It
is closely linked to permanence and rootedness, as individuals
who frequently relocate struggle to develop a sense of place.
Instead, people who mold their environments according to their
needs and values personalize spaces, thereby generating
emotional and cultural identification.

This personalization or ‘“self-determination” in
architecture involves users participating in the shaping of their
environments. Tapie (2018) and Ellialtioglu (2007) describe it as
an interpretive, user-driven process where individuals adapt
design elements to reflect personal meaning. Customization
allows for greater user engagement, leading to increased
satisfaction, comfort, and belonging. Importantly, it fulfills not
only physical but also psychological needs, enabling spaces to
become extensions of identity and emotional life. Conversely,
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the inability to modify or influence one’s surroundings may lead
to alienation and detachment.

In conclusion, this segment of the study emphasizes that
environmental and spatial psychology offer valuable
frameworks for understanding how human identity, behavior,
and emotions are mediated by physical environments. The
transformation of space into meaningful place—driven by
belonging, personalization, and cultural expression—Iies at the
heart of creating emotionally resonant and psychologically
supportive environments. These insights highlight the need for
human-centered, interdisciplinary approaches to design,
architecture, and planning that prioritize the psychological and
emotional well-being of users through meaningful engagement
with space.

3. NATURE-BASED DESIGN APPROACHES

Global recognition of environmental issues has led to
international efforts to protect ecosystems. The 1972 United
Nations Conference in Stockholm marked the first major global
discussion on environmental protection, with 113 countries
participating (Apaydin, 2023). Sustainability was formally
introduced in the 1987 Brundtland Commission report, Our
Common Future (WCED, 1987).

The 1992 Rio Conference brought sustainable
development to the international agenda, followed by the 1997
Kyoto Protocol aiming to reduce greenhouse gas emissions. The
2002 Johannesburg Summit and 2012 Rio+20 Conference
addressed human well-being and natural resource management,
considering food, water, shelter, sanitation, energy, health, and
security (Harmankaya & Tokman, 2023). The 2015 Paris
Climate Agreement and 2021 Glasgow Pact reinforced global
commitments, including limiting temperature rise and phasing
out coal (UNFCCC, 2021).
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While the Brundtland Commission emphasized reducing
human  impacts, contemporary  approaches  highlight
regeneration, aiming to restore ecosystems and provide positive
outcomes for nature and human health (Harmankaya & Tokman,
2023).

Architecture concretizes the human-nature relationship
(Senozan, 2018). Early shelters were inspired by natural
elements such as seas, trees, mountains, and organisms, forming
the basis of nature-based design. The Industrial Revolution
weakened this link, elevating human dominance over nature.
Today, nature-based design aims to reinforce this connection
and guide future design in collaboration with ecosystems
(Bayraktaroglu, 2013).

3.1. Green Design

Green Design (1992) integrates environmental
awareness into product and process development. It
systematically considers human health, safety, and
environmental impacts across the entire lifecycle of products
and processes. Green Design provides strategies to reduce
negative environmental effects while maintaining functional
and aesthetic quality (Baumann et al., 2002; Kasap & Peker,
2011).

3.2. Ecological Design

Ecological Design treats humans and nature as an
integrated whole. Unlike Green Design, which focuses on
minimizing harm, Ecological Design aims for holistic solutions
that balance built and natural environments. Buildings are
designed to reduce environmental impacts, be self-sufficient,
and adapt to local topography, climate, surrounding forms,
materials, and energy sources (Bayraktaroglu, 2013; Toniik,
2001; Giirel & Eryildiz, 2021).
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3.3. Biophilic Design

Biophilic Design emphasizes humans’ emotional and
instinctive connection to nature. It is grounded in the innate
human tendency toward life, supporting well-being, learning,
healing, and productivity (Bayraktaroglu, 2014; Esgil &
Yamagli, 2023; Kellert & Wilson, 1980; Senozan, 2018). Two
approaches exist: regional design, shaped by ecology, culture,
and history, and organic design, inspired by natural processes
and forms. Both approaches enhance human-nature interaction
and foster appreciation of natural systems (Kellert, 2005).

3.4. Biomimicry

Biomimicry, conceptualized by Janine Benyus (1997),
encourages designers to emulate nature’s solutions to meet
human needs. It emphasizes the ingenuity of animals, plants,
and microbes as models for sustainable innovation. By
integrating biological knowledge into design, Biomimicry
fosters systems that are efficient, resilient, and environmentally
responsible (Sogiit & Sever, 2019; Volstad & Boks, 2012;
Kennedy, 2004).

3.5. Regenerative Design

Regenerative Design prioritizes restoring and renewing
ecosystems rather than merely reducing harm. It considers
humans as part of natural systems, designing structures that
contribute positively to the environment. Materials and energy
are recycled continuously, supporting the self-renewal of
ecosystems. Unlike conventional architecture, which often
focuses on isolated structures, Regenerative Design emphasizes
system-wide improvements and aligns human activity with
ecosystem health (Mang & Reed, 2012; Harmankaya &
Tokman, 2023; Craft et al., 2017; Bayraktaroglu, 2013).
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4. THE EFFECT OF PLANT DESIGN AND
PLANT PRESENCE ON THE PERCEPTION
OF SPACE IN INTERIOR SPACES

Indoor plants are species that can survive in artificially
arranged interior spaces under conditions similar to their natural
habitats, placed in pots or containers. They may bear flowers,
leaves, or both (Yildirim, 2022). Although the plant kingdom
has no formal classification for “indoor plants,” the concept
reflects plants’ ability to thrive indoors if provided suitable
conditions. Unlike outdoor plants, indoor plants depend entirely
on humans for light, water, and nutrients (Ulus, 2006).

Demand for indoor plants is rising due to their aesthetic,
psychological, and functional benefits. Effective plant design
requires identifying ecological factors affecting growth and
selecting appropriate species (Ulus, 2006). Rapid urbanization
and lifestyle changes influence space perception and interior
needs (Colakkadioglu & Biiyiicek, 2023). When ecological
needs are met, indoor plants enhance air quality, acoustics,
space organization, privacy, and visual appeal (Colakkadioglu &
Biiyiicek, 2023; Ulus, 2006).

Modern interior plant design integrates functionality,
aesthetics, and  ecological  contributions,  improving
environmental conditions and supporting urban ecology (Olmus
& Yildirim, 2019). Successful designs depend on analyzing the
space’s conditions, selecting suitable species, and implementing
appropriate maintenance (Ulus, 2006). Growth characteristics,
root types, heights, growth rates, and maintenance requirements
must be considered, along with the identity of the space (Cengiz,
2017). Structural and plant layers should be designed cohesively
to avoid deficiencies (Giineroglu & Bekar, 2020).

Indoor plant design treats plants as architectural
elements, creating livable, functional, and aesthetic spaces.
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Species selection depends on space characteristics—shape, size,
color, and texture—and follows basic design principles (Cengiz,
2017). Plants contribute to identity, nature integration, spatial
organization, human-space harmony, and aesthetic value
(Baturlar, 2011). Plant forms influence perception: vertical
forms add height, horizontal forms widen space (Yazgan et al.,
2003).

Certain plant characteristics support their use as ceilings,
walls, or roofs. Visual emphasis and continuity can be achieved
through spacing and texture. Ground covers are most effective
below 40-50 cm; tall or hanging plants can create roof effects or
mitigate high ceilings. Flowering plants should be replaced post-
bloom, and containers should allow mobility. Two-dimensional
traits like reflection, silhouette, and shadow are also considered
(Yazgan et al., 2003; Ozkahraman, 2022).

Architectural plant forms include:
o Ceilings: Provide shelter, shade, and scale.

o Walls: Shield, create privacy, conceal flaws; tall
plants enhance privacy.

o Floors: Ensure continuity and transition.

e Curtains: Define boundaries, direct movement,
conceal unwanted views.

e Barriers: Serve as physical fences without
obstructing vision.

o Umbrellas: Tall, branching plants overhead create
walkable shaded areas.

« Partitions: Control visual experiences while
allowing visibility behind them.

e Ground covers: Visual floor elements below eye
level.
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Finally, effective indoor plant design requires
interdisciplinary collaboration among architects, interior
designers, and landscape architects. Species selection,
placement, growth condition management, and fulfilling
ecological needs must be coordinated to optimize functionality,
aesthetics, and user satisfaction.

5. CONCLUSION

This study explored the relationship between
environmental psychology and nature-based design approaches,
with a specific focus on the role of interior planting design in
shaping spatial perception and promoting a sense of belonging.
Through a comprehensive literature-based investigation, it has
been revealed that the historical disconnect between humans and
nature, exacerbated by industrialization and urbanization, has
led to psychological and physiological challenges in modern
living environments. Nature-based design, particularly through
the integration of plant elements in interior spaces, offers a
compelling solution to this alienation by reestablishing the
human-nature connection.

Interior plants do not merely serve aesthetic functions
but also fulfill critical ecological, psychological, and functional
roles. Their capacity to regulate indoor microclimates, improve
air quality, reduce noise levels, and provide visual comfort
contribute significantly to human well-being. Moreover, when
strategically incorporated into interior architecture, plants
enhance spatial legibility, foster a sense of privacy, and
influence spatial perception by defining volume, height, and
boundaries. These findings support the growing recognition of
plants as essential design elements that shape both the physical
and emotional experience of space.
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Among nature-based design strategies, biophilic,
ecological, and regenerative approaches emphasize not only the
environmental impact of built environments but also the innate
human need to be in contact with natural elements. Particularly,
biophilic design underscores the emotional and evolutionary
significance of this connection. By fostering interactions with
natural systems within interior spaces, such approaches can
restore a sense of harmony, improve cognitive performance, and
alleviate stress.

Ultimately, the findings of this research highlight the
necessity of interdisciplinary collaboration in interior planting
design, involving landscape architects, interior designers, and
architects alike. Successful plant integration requires knowledge
of species-specific ecological needs, maintenance requirements,
and spatial relationships. Only through this holistic and user-
centered design process can spaces be transformed into
meaningful places-ones that support users’ health, comfort,
identity, and emotional connection.

In light of growing environmental challenges and the
search for sustainable, humane living environments, nature-
based interior planting design emerges not only as a design
choice but as a cultural and ecological imperative. Future studies
should expand upon these findings through empirical methods,
focusing on user experience, psychological responses, and the
long-term impact of such design practices on spatial behavior
and well-being.
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SOIL EROSION RISK IN AMASRA
DISTRICT PREDICTION USING THE
ICONA MODEL!

Omer Liitfii CORBACI?
flknur YAZICI

1. INTRODUCTION

Erosion is a complex phenomenon to comprehend
because of the variety and dynamic characteristics of
environmental and socio-economic influencing elements.
Erosion is a significant process of land degradation, given its
substantial environmental and economic consequences (Sahin et
al. 2013). The 2015 State of the World's Soil Resources report
recognised soil erosion as one of the ten primary challenges to
soil (FAO & ITPS, 2015; FAO, 2024). Academic literature
indicates that the natural rate of soil development consistently
exceeds the volume of material displaced by erosion.
Nevertheless, the unregulated exploitation of natural resources
initially (Yiicel, 2000), inappropriate land utilization (Tagil,
2009; Avci, 2016) and human impacts such as interventions that
accelerate the destruction of nature accelerate the formation of
erosion (Yiiksek et al. 2009; Yiiksek, 2011; Yildiz & Kahveci,
2024).
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As of now, despite the existence of numerous
quantitative and qualitative approaches for estimating current
and potential soil loss and identifying regions susceptible to
erosion, no method has been widely accepted for its accuracy
and reliability. The primary reasons for this are the variety of
causes inducing erosion, their interconnections, and the absence
of geographical data or issues with updating and verification.
The choice of the suitable approach for the area must be
determined by the available database, time constraints, technical
capabilities, expert knowledge, experience, area conditions, and
budgetary considerations. Each study should specify the limiting
factors associated with the data (Sahin et al. 2013).

When the studies on erosion are analysed in a historical
perspective, although there were important scientific researches
in the early 1900s, the ones that form the basis of today's
methods emerged in the 1940s. These early studies directly
focused on quantitative soil loss. There is a growing body of
research and practice in the literature on qualitative analyses for
the identification and assessment of areas at risk of erosion
(Sahin, 1996, Sahin et al. 2013). Some of the models in the
literature covering different methods and techniques; RUSLE
(Ekinci, 2005; Chen et al. 2007), PESERA (Tsara et al. 2005;
Cilek et al. 2014), LEAM (Bayramin, 2003; Kanar & Dengiz,
2015), ANSWERS (Beasley & Hugins, 1982; Shirazi &
Moosavi, 2024), WEPP (Pandey et al. 2008), CREAMS (Knisel,
1980; Knisel & Douglas-Mankin, 2012), CORINE (Bayramin et
al. 2006; Aydin & Tecimen, 2010; Corbaci & Donmez, 2019;
Corbact & Donmez, 2020; Ekren, 2022) and DGCONA
(MAPA/ICONA, 1983; MAPA/ICONA, 1991; PAP/RAC
(MAP/UNEP), 1997) may be articulated as (Yildiz & Kahveci,
2024). When these erosion risk estimation methods in the
literature are evaluated, it is possible to say that ICONA is used
by some other Mediterranean countries and EU countries as well
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as Turkey to estimate soil erosion (Bayramin et al. 2003; Dengiz
et al. 2014; Sahin et al. 2013; Edis et al. 2021; Yildiz &
Kahveci, 2024).

The basis of all these methods, both quantitative and
qualitative, is to determine the current and future potential soil
damage caused by erosion in the most accurate and consistent
manner and to take the necessary measures (Sahin et al. 2013).
In this study, it was understood that ICONA would be one of the
ideal models to be used for Turkey (Bayramin et al. 2003;
Dengiz et al. 2014; Sahin et al. 2014, Corbaci, 2014; Edis et al.
2021; Yildiz & Kahveci, 2024) and ICONA method was used to
determine the soil erosion risk in Amasra District.

2. MATERIALS AND METHODS

The main material of the study is the boundary of the
research area covering Amasra district and its immediate
surroundings. While determining this boundary, administrative
boundaries were taken into consideration, although natural data
were taken into consideration. The fact that the research area is a
district-scale study has made it inevitable to consider
administrative boundaries. Amasra district, which was selected
as the research area, is located in the province of Bartin in the
Western Black Sea Region, Black Sea Region (Figure 1). Its
geographical coordinates are 41 degrees, 45 minutes, 2 seconds
north latitude and 32 degrees, 1 minute, 49 seconds east
longitude. It is surrounded by Kurucasile in the east, Bartin in
the west, Black Sea in the north, and Art sub-district of Bartin
province in the south. Amasra district centre is a peninsula
formed by the connection of Tekke Hill, Small Island, Boztepe
and Zindan islands to the alluvial area on the mountain slopes.
The island, known as the Big Island or Rabbit Island, is
separated from four islands that merge to form a peninsula.
Amasra encompasses an area of roughly 120 km? and is shaped
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as a peninsula featuring two bays that extend northward. The
distance between the bays called ‘Big Harbour’ on the east and
‘Small Harbour’ on the west is about 200 m and the length of
the peninsula is about 1.5 km.

Figure 1. Geographical coordinates of the research area

The data sets and sources obtained for the purpose of the
study are given below:

* 1/25.000 scaled E28b4, E28b3, E29a4, E28cl,
E28c2, E29d1 scaled topographic map (T.C.
Ministry of National Defence, General Command of

Mapping)
* 1/25.000 scaled geological map (General Directorate

of Mineral Research and Exploration, Department of
Geological Surveys)

*  +1/25.000 scaled land cover map (Copernicus Land
Monitoring Service — CORINE 2006)

ArcGIS 10, a GIS software, which is an important tool in
terms of the precision offered to us by recent technology, which
allows the user to easily select and display data and information
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in various combinations, all mapping functions, data type
support, tabular data management and powerful analysis
capability, was used in the creation of maps, analysis stages and
application of the developed method on the area. Microsoft
Access software was preferred to be used in the creation of the
database related to the research area because it is compatible
with GIS software and data control is easier.

In the investigation of the erosion process in the research
area, areas with potential erosion risk were identified. In this
context, the ICONA method developed by the General
Directorate of Nature Conservation of the Ministry of
Agriculture in Spain (MAPA-DGCONA; (MAPA-ICONA)),
which was used by Sahin et al. (2013) in the study titled
‘Landscape Character Analysis at Provincial Scale and
Evaluation in terms of Tourism/Recreation (PEYZAJ-44)’, was
adapted to the research area. It is a method developed for the
‘Identification of Erosive Landscapes in Southeast Spain’,
which forms part of the programme to combat desertification in
Southeast Spain, known as LUCDEME, carried out by
DGCONA Dbetween 1981 and 1985. Figure 2 shows
schematically the stages of the method implementation
(Anonymous, 1983, Anonymous, 1991, Sahin, 1996, Sahin &
Baris, 1996, Kurum & Sahin, 1998, Sahin, 1998, Kurum &
Sahin, 2000, Sahin, 2001, Sahin & Dilek, Sahin et al. 2012).

Research Area

|
Slope Land Cover

Geological

Structure
[ ] [ ]
I [

Soil Protection
Level

[ J
I

Erosion Risk Levels

Soil Erodibility

Figure 2. Methodology Flowchart
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3. RESEARCH FINDINGS

In order to determine the erosion risk, soil erodibility and
soil protection levels were obtained by using rock structure,
slope groups and land cover.

3.1. Slope

In the creation of the erosion risk map, the slope
classification in Chart 1 was taken into consideration, taking
into account the existing characteristics of the natural and
cultural landscape and land use requirements. In this context,
slope, description and code information were transferred to GIS
environment and slope map was obtained. (Figure 3).

Chart 1. Slope classes, description, code and erosion degrees

Slope %  Description Code Erosion degrees
<3 Very little- Flat 1 Slope lower than the
beginning of erosion
3-12 Middle slope 2 Degree of slope between the
12-20 Steep slope 3 beginning of erosion and
20-35 Very steep slope 4 fully eroded land
On the slope of a completely
>35 Steep 5 eroded land

Figure 3. Map of slope groups
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3.2. Rock Structure

The rocks in the study area were reclassified and mapped
according to the characteristics shown in Chart 2 according to
Anonymous (1983) (Figure 4).

Chart 2. Geological structure reclassification groups
according to ICONA (Sahin et al. 2012)

Geological Group Code

Massive rocks / Very hard rocks
Well consolidated calcareous rocks
Compacted siliceous rocks

Less consolidated rocks

Soft formations

o o1 A WN

Quaternary aged deposits

When the reclassified geological structure of the
research area is examined, Kocakdy, Canakgilar, Yukarisal,
Aliobas1 and Topallar villages located in the south and south-
east of the research area show geologically soft formations.
Ahatlar and Esenler villages in the north and north-east are
composed of Quaternary aged deposits. There are less
consolidated rocks around Kazpinari village in the north-west,
and well consolidated calcareous rocks are located around
Makarac1 and Tarlaagzi villages in the southeast and
northwest.

3.2.1. Erodibility

The erodibility map was created by overlapping the
slope and geological structure features according to Chart 3.
(Figure 5). Coding and explanations are given in Chart 4. The
area and percentage ratios of erodibility values are given in
Chart 5.
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Chart 3. Overlapping criteria for slope and geological structure in
terms of erodibility

Reclassified Geological Slope (%)

Structure <3 312 1220 20-35 >35
Well consolidated calcareous 2 3 3 4 5
rocks

Less consolidated rocks 2 3 4 5 5
Soft formations 2 3 4 5 5
Quaternary aged deposits 2 3 4 5 5

Chart 4. Erodibility grades and codes

Code Explanation
1 Very little
2 Less
3 Middle
4 Severe
5 Very severe

Chart 5. Erodibility values area and percentage ratios

Erodibility values Area (ha) Percentage (%)
Very Severe 503 14
Severe 35 0.098
Middle 1 0.002
Less 6351 17.3
Very little 29.721 81.2
Total 36.611 100
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LANDSCAPE PLAN G WITH NATURAL AND CULTURAL VALUES OF THE LEGEND

Classified Geological Structure
P Loss Consolidated Rocks

00 Clay, Sené a4 Quatermary Deposss:
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P wett Consotsdarad Caleareous Rocks

Figure 5. Erodibility map
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3.2.2. Land Cover Soil Protection Level

Vegetation cover is considered as the most important
factor that stabilises the soil against erosion and is classified
according to the degree of soil protection associated with the
slope. According to this method, the areas with low soil
conservation degree constitute the landscapes to be protected
and at the same time the areas to be managed and/or planted for
erosion prevention purposes (Kurum & Sahin, 2002, Sahin,
2005, Sahin et al. 2012).

3.2.3. Slope

The same evaluation classes used in the erodibility
analysis were used.

3.2.4. Land Cover

Vegetation is one of the most important factors in
erosion control which is most affected by human activities. All
types of vegetation that are associated with differences due to
improper land use, existing soil management practices and other
environmental factors include a degree of soil protection. In this
study, the land cover soil protection degrees developed by
Anonymous (1983) and given in Chart 6 were evaluated as
classification criteria.
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Chart 6. Soil protection degrees organised according to the land
cover of the research area developed by Anonymous (1983)
(Sahin et al. 2012)

Land Cover . . SO“.
Situation Slope Protection
Type
Index
Dense Tree Cover
All Slope Groups 1.0
(Closedness > %70)
Sparse Tree Cover
P All Slope Groups 1.0
(Closedness < %70)
Undisturbed Shrub All Slope Groups 10
. Cover
Vegetation
. 0.2
Distorted Shrub
0.6
Cover
0.8
Herbaceous Cover < %30 0.9
(Well Protected) > 0630 0.6
Distorted
Herbaceous Cover All Slope Groups 03
Cultlvatlor) without 3 0.0
Soil
Agriculture Protection 2 0.5
Measures 1 0.9
Cultivation with Soil land?2 1.0
Protection Measures 3 0.3
) ) 3 0.0
Bare Areas / Areas with Little or No
. 2 0.5
Vegetation
1 0.9

The chart sections of Less than 70% Cover but Dense Forest Understory and Less
than 70% Cover and Disturbed Forest Understory were taken as Sparse Tree Cover
(Cover <70%) due to the lack of such data for the research area and the same
protection index value was used in all slope groups.
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The land cover of the research area prepared according to
Chart 6 and based on the previously created landscape pattern
data is given in Figure 6. On the other hand, employing satellite
imagery will yield the most dependable outcomes regarding the
accuracy and promptness of the data in such research. In this
context, the national CORINE land use classification can be
consulted. However, the variables required for erosion risk
analyses, such as the healthiness of cover types, agricultural soils
where soil conservation measures are applied, coverage rate, etc.,
must be processed on the CORINE land use cover base data.

According to the land cover classification according to
IFIE, mixed broad-leaved and coniferous forests are found in the
west and south of Canakgilar, Siikiirler, Yukarisal, Ahatlar and
Tarlaagz1 villages. The centre of Tarlaagzi village, Kocakdy,
Canakgilar, Karakagak, Siikiirler and the south side of Aliobasi
include agricultural areas with natural vegetation. Non-irrigated
arable lands are located around Topallar, Kalayci,
Yahyayazicilar and the southern parts of GOmii village.
Kazpmar, Inpiri, Esenler and Cumayani villages are covered
with continuously irrigated mixed agricultural areas. Coastal,
beach and sandy areas are observed around Cakrazova, Amasra
district centre and Goggiin villages.

LANDSCAPE PLANNING WITH NATURAL AND CULTURAL VALUES OF THE AMASRA

7

Figure 6. CORINE land cover map
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Land Cover Soil Protection Level: The land cover soil
conservation index values shown in Chart 8 were obtained by
overlaying the land cover characteristics according to slope and
IFIE according to Chart 7. Spatial data (slope and IFIE land
cover) were overlaid according to this chart in GIS environment.

Chart 7. Land cover soil protection indices of the research area

Slope (%)

IFIE Land Cover
<3 3-12  12-20 20-35 >35

Dense tree cover (> %70) 1.0 1.0 1.0 1.0 1.0
Non-irrigated arable land 0.9 0.5 0.5 0.5 0.0
Continuously irrigated areas 1.0 1.0 1.0 1.0 0.3

Continuous products 1.0 1.0 1.0 1.0 0.3
Fruit orchards 1.0 1.0 1.0 1.0 0.3
Mixed agricultural areas 1.0 1.0 1.0 1.0 0.3

Mixed agricultural areas
with natural vegetation

Bare areas 0.9 0.5 0.5 0.5 0.0

1.0 1.0 1.0 1.0 0.3

Areas with little or no

. 0.9 0.5 0.5 0.5 0.0
vegetation cover

The indices whose geographical distributions were
mapped were renamed according to Chart 7 and the Land Cover
Soil Protection Level Map was obtained. (Figure 7). The
grouping of IFIE soil protection index values is given in Chart 8,
and the area and percentage rates of soil protection index are
given in Chart 9.
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Chart 8. Grouping of IFIE earth protection index values

Explanation Code Index value range
Very Low 1 0.2-0.0

Low 2 0.5-0.3
Middle 3 0.7-0.6
High 4 0.9-0.8
Very High 5 1.0

Chart 9. The area and percentage rates of soil protection index

Soil protection index Area (ha) Percentage (%)
Very high 29826 81.8

High 493 1

Low 6323 17

Very Low 11 0.2

Total 36653 100

LANDSCAPE PLANNING WITH NATURAL AND CULTURAL VALUES OF THE AMASRA LEGEND

Figure 7. Soil protection level map
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The level of soil protection determines the ability of the
soil to retain the rainwater falling on the soil. When the soil
protection level map of the research area is analysed, it is seen
that there are very high levels throughout the area. This means
that in places where the soil protection level is very high, the
surface water will be retained by the plant material in that area
after it falls on the soil surface and the water will infiltrate
more slowly into the underground. Where the level of soil
protection is low, surface water will flow immediately after it
falls on the soil surface and cannot be retained by other
materials around it.

4. DISCUSSION AND RESULTS

The research area consists of mountainous lands due to
its geomorphological characteristics. The risk of erosion caused
by wind and water is high in most of the coastal areas and in
mountainous areas with high slope levels. Erosion map was
obtained by overlapping the erodibility and soil protection level
values according to Chart 10 (Figure 8). Erosion risk coding
and explanations are given in Chart 11. The area and percentage
rates of erosion degrees are given in Chart 12.

Chart 10. Erosion risk overlap values

Soil Protection Level

Erodibilit
Y Verymild Mild  Middle High Ve

High
Very severe 5 5 5 4 4
Severe 5 5 4 3 2
Middle 5 4 3 2 2
Mild 4 3 3 1 1
Very Slight 4 3 2 1 1
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Chart 11. Erosion risk ratings and codes

Explanation Code Index value range
Very severe 5 0.2-0.0
Severe 4 0.5-0.3
Middle 3 0.7-0.6
Mild 2 0.9-0.8
Very Mild 1 1.0

Chart 12. The area and percentage rates of erosion degrees

Erosion degrees Area (ha) Percentage (%)
Very severe 503 1.4
Severe 35 0.098
Middle 1 0.002
Mild 6351 17.3
Very Mild 29.721 81.2
Total 36.611 100

It can be seen on the map that the erosion risk is mild or
very mild in a large part of the research area (Figure 8). When
soil protection level and land cover are associated with erosion
risk, it is possible to evaluate the places with high protection
level as more advantageous in terms of erosion risk, and the
places with low soil protection level as disadvantageous places
in terms of erosion risk. Based on this explanation, when the
erosion risk map is analysed, it is seen that this risk is mild
where the elevation is low and severe and very severe where the
elevation is high.
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LANDSCAPE PLANNING WITH NATURAL AND CULTURAL VALUES OF THE AMASRA

Figure 8. Erosion risk map

When the risk levels in the erosion risk map are
evaluated according to the size of the area, it is determined that
the erosion risk is ‘very mild’ in 81.2% of the total study area,
erosion risk is ‘mild’ in 17.3%, erosion risk is ‘very severe’ in
1.4% and erosion risk is ‘severe’ and ‘middle’ in 0.1%.

As in this study, the estimation of erosion risk with the
ICONA model and the use of GIS techniques for this purpose is
an effective approach in the planning and management of land
uses. The evaluation of ICONA method results with climatic
data and soil properties (Edis et al. 2021) will contribute
positively to the analysis and will provide more precise and
accurate results (Yildiz & Kahveci, 2024).

As a result, it is an important issue to avoid wrong land
use in order to prevent or reduce soil loss due to soil erosion in
Amasra district. For this purpose, adoption of correct land use
planning approaches in urban and rural areas, especially in
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coastal areas where the risk of erosion increases as well as in
areas with high slopes will contribute to soil conservation
processes. The ICONA method used in this study to determine
the erosion risk and the results obtained can be used as a basis
for spatial urban plans.
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YESIL CATI UYGULAMALARINDA
BiYOSOLAR CATILAR: CANKIRI
KARATEKIN UNIVERSITESI ORNEGI!

Aysegiil AKMESE?
Betiil TULEK®

1. GIRIS

Niifus artis1, sanayilesme ve kentlesmeyle birlikte enerji
talebi de artmakta ancak artan enerji talebine yanit verme ve
kiiresel iklim degisikligiyle miicadele kapsaminda; kiiresel
enerji arzi, aktarimi, dagilimi ve tiiketilmesi, konvansiyonel
enerji kaynaklar1 yerine yenilenebilir enerji kaynaklarina (hidro,
giines, riizgar, jeotermal, dalga, biyokiitle ve atik) ve biitlinsel
tasarima dogru kayma egilimindedir (Catalano & Baumann,
2017).

Enerji ve Tabii Kaynaklar Bakanligima gore fosil
yakitlar, 2040 yilina kadar ana kaynak olmaya devam edecektir.
Niikleer enerjinin temel enerji kaynaklart ic¢indeki paymnin
cogalmasi, 2040 yilina kadar yenilenebilir enerji kaynaklarinin
paymin %16,1 olmas1 ve diinya capinda elektrik gereksiniminin
yilda yaklasik 9%2,3 oraninda c¢ogalmasi1 beklenmektedir
(Anonim, 2017). Topragin ve suyun ismnmasi, fotosentez,
yagmur ve buharlagma, riizgar ve dalgalarin olusmasi, orman
yanginlari, elektrik ve 1s1 iireten bitkilerin olusmasi dogal
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doniisiimler olarak meydana gelirken, giines enerjisi ihtiyaclara
dayali ve doganin gelismesiyle birlikte saglanan dogal
degisimlerdir. Boylece insanlarda elektrik ve 1s1 liretim tesisleri,
giines piller, barajlar, riizgar tiirbinleri, fosil yakit iiretimi ve
biyokiitle ile yeni bir degisim yaratmistir (Tore, 2020).

Biyosolar catilar veya yasayan catilar olarak da bilinen
yesil catilar, kismen veya tamamen bitki ortiisii, toprak ve bazen
de sulama sistemleri ve drenaj katmanlart gibi diger
malzemelerle kaplanan gati sistemleridir. Bu ¢atilar ¢ok ¢esitli
cevresel, ekonomik ve sosyal faydalar icermektedir. Aslinda
yesil catilar araciligiyla sehirler, giines enerjisi saglarken ayn
zamanda dogal dongiileri ve kaybolan ekosistemleri yeniden
canlandiracak yasam alanlar1 saglamaktadir. Biyosolar ¢ati hem
yesil catilarin hem de giines panellerinin unsurlarini birlestiren
bir tiir siirdiiriilebilir ¢ati kaplama sistemidir. Cok amacglh ve
cevre dostu bir ¢ati kaplama ¢6ziimii olusturmak igin bitki
ortiistinii fotovoltaik (PV) panellerle birlestirmektedir.

Genel olarak biyosolar catilar, yesil catilarin ve glines
enerjisi sistemlerinin faydalarini birlestiren c¢at1 tasarimina
yenilik¢i ve siirdiiriilebilir bir yaklagimi temsil etmektedir. Bu
cat1 sistemleri daha saglikli, daha ¢evre dostu ve gorsel olarak
cekici bir yapili ¢evre yaratmak icin eksiksiz c¢ozilimler
sunmaktadirlar (Anonim, 2024a).

2. GUNES ENERJIiSi TEKNOLOJILERININ
GELIiSimi
Giines sistemindeki ana enerji kaynag giinestir. Giines,
niikleer flizyon reaksiyonlari yoluyla enerji iireten devasa,
parlayan bir sicak plazma topudur. Giines enerjisi, 151k ve 1s1
saglamanin yani sira, elektrik tiretmek ve diger yenilenebilir
enerji tiirlerini iiretmek icin glines panelleri ve giines termal
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sistemleri gibi giines teknolojileriyle de kullanilabilmektedir
(Tore, 2020).

20. yiizyilin ortalarindaki uzay yarisi, giines panellerinin
uydulara ve uzay araglarina giic saglamak ic¢in kullanilmasiyla
giines enerjisi teknolojisinde 6nemli ilerlemelere yol agmustir.
Antik Mezopotamya’da yesil catilarin  bilinen en eski
orneklerinden bazilar1 M. O. 4000 civarinda bu bdlgenin
insanlari, yogun 1sty1 yalitmak ve dis mekan yasam alanlar
olusturmak i¢in evlerinin iizerine diiz ¢atilar inga etmek igin
camur ve bitki ortiisiinii kullanmiglardir (Osmundson, 1999)

Iskandinav ¢im catilar1 ise Ortagag Iskandinavya'sinda,
ozellikle Norve¢ ve Izlanda'da, ¢im catilar, toprak ve bitki
Ortiisiiniin  ahsap yapilar iizerine katmanlanmasiyla insa
edilmistir. Avrupa'da, dzellikle Almanya, Isvigre ve Hollanda
gibi iilkelerde yaygin olarak kullanildigi bilinmektedir. Teras,
genis ayaklar ve tonozlarin iizerine insa edilmis olup, lale
bahgesi olarak bilinen Safa-i Hiimayun ve incirlik'ten daha
yiiksek bir zemine insa edilmistir (Baris vd., 2003).

Giliniimiizde i1se gilines enerjisi ile birlesen yesil ¢atilar,
stirdiirtilebilir bir bina uygulamas1 ve kentsel planlama stratejisi
olarak giderek daha fazla tanmmaktadir. Kentsel 1s1 adasi
etkisini azaltmak, yagmur suyu akisin1 yonetmek, hava kalitesini
tyilestirmek, biyolojik ¢esitliligi artirmak ve enerji verimliligini
tesvik etmek i¢in diinyanin dort bir yanindaki sehirlerde yaygin
olarak kullanilmaktadir.

3. GUNES ENERJiSI UYGULAMA ALANLARI

Giines kolektorleri, giines 1smimini toplamak ve onu
kullanilabilir termal veya elektrik enerjisine doniistiirmek igin
tasarlanmis cihazlardir. Iki ana giines paneli tiirii vardir: giines
termal panelleri ve fotovoltaik (PV) paneller. Bu termal enerji,
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su 1sitma, alan 1sitma ve endiistriyel proses 1sitma dahil olmak
lizere ¢esitli uygulamalar i¢in kullanilabilmektedir. Emici yiizey
giines 15181 ile 1sitilir ve 1s1y1 absorbe etmek i¢in kollektdriin
icinde bir 1s1 transfer sivisi (su veya antifriz gibi) dolasmaktadir.

3.1. Yogunlastirilmis Kollektor

Yogunlagtirllmig kolektorler, glines 151811 daha kiiciik
bir alana odaklamak, giines 1s1ginin yogunlugunu arttirmak ve
sicakligi yiikseltmek icin aynalar veya mercekler kullanmaktadir
(Lanying, 2018).

3.2. Konsantre Kollektorler

Endiistriyel prosesler icin elektrik veya yiiksek sicaklikta
1s1 liretmek amaciyla giines kulesi sistemlerinde, parabolik oluk
sistemlerinde ve ¢anak sistemlerinde kullanilmaktadir (Lanying,
2018).

3.3. Giines Fotovoltaik (PV) Kollektorleri

Fotovoltaik toplayicilar, fotovoltaik etkiye sahip yari
iletken malzemeler kullanilarak giines 1smmimimi1 dogrudan
elektrige doniistiirmek i¢in kullanilmaktadir (Lanying, 2018).

3.4. PV Modiilleri

Glines panelleri olarak da bilinen PV modiilleri, daha
biiylik bir iinite olusturacak sekilde birbirine baglanan birden
fazla giines hiicresinden olusmaktadir. Giines 15181 PV
hiicrelerine ¢arptiginda yar1 iletken malzemedeki elektronlari
harekete gecirir ve bir elektrik akimi tretmektedir (Lanying,
2018).

3.5. Binaya Entegre Fotovoltaik Sistemler (BIPV)

BIPV sistemleri, fotovoltaik modiilleri dogrudan cati
kiremitleri, cam cepheler veya bina dis cepheleri gibi yap1
malzemelerine entegre etmektedir (Anonim, 2024b).
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Monokristalin silikon glines pilleri genellikle koyu siyah
bir renge ve yuvarlatilmis kenarlara sahip oldugu goriilmektedir.
Monokristalin silikon PV paneller genellikle diger PV panel
tiirlerine gére daha pahalidir ancak daha i1yi verimlilik ve daha
1yi 151k performansi sunmaktadir. Bu {iretim siireci, birden fazla
kristal yapiya ve tane smirlarina sahip bir malzemeyle
sonug¢lanmaktadir (Shimin, 2018).

Polikristalin  silikon gilines pilleri diizensiz kristal
yapilarindan dolayr genellikle mavi renkte ve kare veya
dikdortgen seklinde oldugu goriilmektedir. Polikristalin silikon
PV panellerin iiretimi genellikle monokristalin silikon panellere
gore daha ucuzdur, ancak ayni zamanda biraz daha diisiik
verimlilik ve etkinlige sahiptir oldugu bilinmektedir. Ancak son
yillarda iiretim tekniklerindeki gelismeler, monokristal ve
polikristal ~silikon paneller arasindaki performans farkini
daraltmaktadir. Sebekeden bagimsiz giines enerjisi sistemleri,
elektrik sebekesine bagli olmayan ve genellikle giines 15181
olmadiginda kullanilmak {izere fazla elektrigi depolamak i¢in pil
deposuna sahip bagimsiz sistemler oldugu gozlenmektedir.
Sebekeye bagli giines enerjisi sistemleri, fazla elektrigin sebekeye
thrag edilebilmesi ve sebekeye geri dondiiriilebilmesi veya net
Ol¢lim veya besleme programlart aracilifiyla satilabilmesi igin
elektrik sebekesine baglanmaktadir. Hibrit elektrik sistemleri,
giines enerjisi teknolojisini riizgar veya dizel jeneratorler gibi
diger yenilenebilir enerji kaynaklariyla birlestirir ve uzak veya
sebekeden bagimsiz konumlarda giivenilir bir enerji kaynagi
saglamaktadir (Shimin, 2018).

Biiyiik sebekeli giines enerjisi projelerinin sistem tasarim
verimliligi yaklasik 80'dir. Yaygin olarak giines panelleri olarak
adlandirilan fotovoltaik (PV) panellerin 6mrii, uzun vadeli
performanslarinin ~ ve  ekonomik  uygulanabilirliklerinin
degerlendirilmesinde 6nemli bir kriter oldugu bilinmektedir. PV
panellerin ortalama omrii genellikle 25 ila 30 yil arasindadir,
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ancak birgok panel bu siirenin ardindan elektrik {iretmeye devam
edebilmektedir (Shimin, 2018).

Biyosolar Catilar ise yesil ¢atilar ile giines panellerinin
(PV) avantajlarinin bir araya getirilmesiyle olusturulmakta olup,
bu catilarin avantajlar1 da biyosolar sistemde karsilikli fayda
saglamaktadir. Yesil catilar ve giines panellerinin birlesimi bir
kazan-kazan ortakligi olarak degerlendirilmektedir (Hui &
Chan, 2011). Biyosolar catilar, biyolojik ¢esitlilige sahip yesil
catilar ile giinesten yenilenebilir enerji tireten fotovoltaik (PV)
ve termoelektrik panellerin bir kombinasyonudur (Catalano &
Baumann, 2017).

Giines panellerinin bulunmadigi arka alanlarda yasam
alanin1 arttirmak i¢in PV panel aralifinin 80 cm'ye kadar
uzatilmast ve althik kalinligimin 20 cm'ye ¢ikarilmasi uygun
oldugu 6ngoriilmektedir (Catalano & Baumann, 2017).

Tasarim Ozellikleri agisindan, biyocesitlilige sahip yesil
catilara benzer sekilde, biyosolar c¢atilarda catilardaki canl
tirlerinin kurak donemlerde hayatta kalmasina yardimci olmak
icin gecici goletler, kayalar ve dallar kullanilmaktadir. Biyosolar
catilar hem giines panellerinin hem de yesil ¢at1 bilesenlerinin
optimum performansini ve uzun Omiirliiliiglinii saglamak icin
diizenli bakim gerektirmektedir. Bakim, toz ve kalintilan
gidermek i¢in giines panellerinin temizlenmesini, su gecirmez
membrandaki sizint1 veya hasarin kontrol edilmesini, saglikli
bliylimeyi tesvik etmek icin bitki Ortlisiiniin budanmasini ve
bitki sagligin1 desteklemek i¢in toprak nem seviyelerinin
izlenmesini icerebilmektedir (Catalano & Baumann, 2017).
Bitkileri segerken biyosolar c¢atilar1 ve PV panelleri ile birlikte
kullanildig1 i¢in uzun bitkiler yerine, golgeyi oOnlemek igin
genellikle boyu 50 cm’den kisa olan yayilici bitkiler segilmesine
dikkat edilmektedir.
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Biyosolar catilarda, aydinlatma gereksinimlerine gore,
giinesli bir ortami tercih eden bitkiler PV panellerin Oniine,
golgeyi seven bitkiler panellerin altina, yar1 golge bitkiler ise
giines panelinin oniline yerlestirilmesine onem gosterilmektedir.
Bu baglamda biyosolar ¢atilarda hem daha ekonomik olmasi
hem de daha az bakim gerektirmesi nedeniyle genellikle cok
yillik bitkiler tercih edilmektedir. Ust katlardan alt katlara kadar
biyosolar cat1 sistemleri; PV panel, PV c¢erceve, tesis katmant,
tesis destek katmani, PV cer¢eve tabani, drenaj ve koruma
katmani1 ile kokleri tutan katman gibi temel katmanlardan
olugsmaktadir. Bu paneller tipik olarak bir bitki Ortiisii
katmaninin {izerindeki raflara veya destek yapilarina monte
edilir ve bitkilerin biliylimek i¢in alan saglarken yenilenebilir
enerji liretmesine olanak tanimaktadir. Bitki katmaninin ve alt
tabakanin altindaki PV c¢ercevenin alt kismi {izerine monte
edilecegi icin PV cergevenin tabani ile uyumlu olmasi
gerekmektedir. PV ¢ercevelerin yiiksekligi, taban ile PV
paneller arasindaki bosluk bitkiler i¢in yeterli giines 15181 ve
yagmur suyu saglayacak ve bakim kolayligi saglayacak sekilde
olmalidir (Richardson, 2018).

Son yillarda farkli cografyalarda uygulama Ornekleri
artan biyosolar catilar, siirdiiriilebilir kentlesme politikalar
acisindan 6nemli bir yenilik olarak degerlendirilmektedir.

4, MATERYAL VE YONTEM
4.1. Materyal

Bu calismada, oOncelikle biyosolar catilarin temel
kavramlar1 olan giines enerjisinden elektrik elde etme ve yesil
cat1 kavramlar1 iizerinde durulmustur. Bu kapsamda incelenen
arastirma materyalleri, yerli ve yabanci yayimlar, makaleler,
tezler, cevrimi¢i yaymnlar ve cevrimici ortamdan elde edilen
yabanci Orneklerdir. Giines enerjisinin mimaride kullanimi ve
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ardindan yeni bir kavram olan biyosolar ¢ati kavraminin
arastirilmasina  gerceklestirilerek, biyosolar c¢atilar peyzaj
mimarlig1 ¢er¢cevesinden kampiis 6rneginde incelenmistir.

Biyosolar catilar multidisipliner bir konu oldugundan
farkli boliimlerin tizerinde ¢alistigr gozlemlenmistir. Konuyu
arastirirken; Uygulamali Bilimler, Cevre Bilimleri Uygulamali
Fizik, Yenilik Teknoloji ve Politika Arastirmalari, Yapi
Teknolojisi ve Mimarlik, insaat ve Cevre Miihendisligi, Peyzaj
Tasarimi, Miihendislik ve Cevre, Cevre Biyolojisi, Col
Ekolojisi, Mimarlik, Siirdiiriilebilirlik Arastirma Enstitiisti ile
Miihendislik ve Kamu Politikas1 Boliimii gibi ¢esitli disiplinleri
kapsadigi belirlenmistir.

4.2. Yontem

Calismanin yonteminde ilk asamada literatiir ve veri
toplanmas1  gergeklestirilmistir. Ardindan biyosolar catiy1
olusturan iki farkli alan olan enerji ve yesil cati kavramlar
belirli bir sira ile incelenmis ve ortak bir diizlemde birlikte ele
alimmistir. Calismanin 2. Asamasinda konu kapsaminda elde
edilen bilgiler analiz edilerek biyosolar c¢atilarin peyzaj
mimarisine gore degerlendirilmesine calisgilmistir. Peyzaj
tasariminda Onemli bir rol oynayan yesil catilar, biyosolar
catilarin temel kavramlarindan biridir ve yesil catilarin
uygulamalar1 arasinda biyosolar catilar da yer almaktadir.
Biyosolar cat1 uygulama konseptinin basarisi i¢in yesil catilarla
ilgili kavramlart bilmek ve mevcut yesil c¢ati uygulama
orneklerini incelemek olduk¢ca Onemlidir. Calismanin son
boliimiinde ise yapilan c¢alismalar sonucunda elde edilen
sonuglar 15131nda Cankir1 Karatekin Universitesi Tktisadi ve Idari
Bilimler Fakiiltesinde Biyosolar ¢ati tasarimi ve modellemesi
gelistirilmis, biyosolar c¢atilarla elde edilecek kazanimlar
degerlendirilmistir.
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5. BULGULAR VE TARTISMA

5.1. Cankir1 Karatekin Universitesi yerleskesi

Cankir1 Karatekin Universitesi Yerleskesi Cankirt ili
merkez ilgesinde, Orta Anadolu Bolgesinin kuzeyinde, 320 30’
ile 340 10" dogu meridyenleri ve 400 30" ile 410 03" kuzey
paralelleri arasinda yer almaktadir. Universite 29 Mayis 2007
yilinda kurulmus bir devlet iniversitesidir. 2023-2024 yili
verilerine gore; tiniversite biinyesinde 4260’1 uluslararasi
ogrenci olmak iizere toplam 19622 dgrenci egitim gérmektedir.

Bu calisma kapsaminda lktisadi ve Idari Bilimler
Fakiiltesi binasi lizerinde biyosolar ¢att modeli gelistirilmistir.
2006 yilinda Gazi Universitesi'ne bagli olarak kurulan iktisadi
ve Idari Bilimler Fakiiltesi 2007 yilinda Cankir1 Karatekin
Universitesi'ne, adi ve baglantis1 degistirilerek baglanmistir.
Cankirt Valiligince tahsis edilen Tarm 11 Miidiirliigi eski
hizmet binasinda egitim Ogretime baglayan fakiilte, Cankiri
Karatekin Universitesi Vakfi tarafindan Tiirk Telekom’dan
kiralanan ve sehir merkezinde bulunan binasina 2008 yilinda
taginmistir. 2009-2012 yillar1 arasinda Tiirk Telekom binasina
ek olarak Kirkevler Mahallesinde agilan ikinci binasinda da
egitim Ogretim faaliyetlerini siirdiirmiistiir. Isletme ve Iktisat
Bolimleri 2007-2008 egitim oOgretim yilinda, Uluslararasi
Iliskiler Boliimii 2009-2010 egitim ogretim yilinda, Siyaset
Bilimi ve Kamu Yonetimi Boliimi 2010-2011 egitim 6gretim
yilinda, Bankacilik ve Finans, Calisma Ekonomisi ve Endiistri
Mliskileri ve Uluslararasi Ticaret Boliimleri 2015-2016 egitim
ogretim yilinda, ilk defa G6grenci alarak egitime baslamistir
(Anonim, 2024c).
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5.2. Cankir1 Karatekin Universitesi Iktisadi idari
Bilimler Fakiiltesinde Biyosolar Cat1 Tasarim ve
Modellemesi

Bu ¢alisma kapsaminda, Cankir1 Karatekin Universitesi
iktisadi ve idari Bilimler Fakiiltesi 3.Katindaki 4.200 m?’lik bir
cat1 yiizeyi icin biyosolar cati peyzaj projesi hazirlanmistir.
Proje alani, mevcutta diiz ¢atili olup, biyosolar ¢at1 uygulamasi
icin teras cati olarak diisiiniilmektedir. Proje alaninin plani ve
alanin farkli cephelerindeki fotograflar1 Sekil 1 ve Sekil 2’de
gosterilmektedir.

TITIT AT T OTT T 77707 7

i Lo
P D ek . =
T
e L S o e A
A B s - 1 9 5y e B
' ® © @ e o —
_1_1_‘__._@ |
S o
W : -
| o .‘- S ‘-—i)
I|13§OJE ALANI [—
gl e
LIED
LR e,
o— b el
o— A
—— A e
S i g

Sekil 1. Cankir1 Karatekin Universitesi Iktisadi idari Bilimler
Fakiiltesi biyosolar cati proje alam1 mevcut plam
(Orijinal, 2024)
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Sekil 2. Cankir1 Karatekin Universitesi Iktisadi idari Bilimler
Fakiiltesi cephe goriiniimleri (Orijinal, 2024)

Bu calisma kapsaminda hazirlanan biyosolar peyzaj
projesinde cati iizerine 259 adet PV panel yerlestirilmistir.
Panellerin 0l¢lisii 165 x100 cm’dir. Her birinde 80 hiicre
bulunmaktadir. Bir panel 285 watt hesaplandiginda 259
adet panel saatlik 73.815 kW enerji ortaya cikarmaktadir
(Sekil 3).
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Sekil 3. Cankir1 Karatekin Universitesi Iktisadi idari Bilimler
Fakiiltesi icin gelistirilen biyosolar ¢ati1 peyzaj projesi
(Orijinal, 2024)

Panellerin 6niinde, giinesi seven, boylar1 ortalama 10-30
cm olan bitki tiirleri; panellerin altinda da 151k istekleri yari
golge ve golge olan bitki tiirleri kullanimi planlanmistir.
Panellerin arkasindaki alana ise, panellere golge olusturmayacak
sekilde, giinesli-yar1 golge 151k istekleri olan bitki tiirleri tercih
edilmistir (Tablo 1).
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Tablo 1. Cankir1 Karatekin Universitesi Iktisadi idari Bilimler
Fakiiltesi biyosolar cat1 peyzaj projesinde kullanilan bitkiler

(Orijinal, 2024)

NO  LATINCE ADI TURKCE ADI ADET
Agacciklar
1 Acer palmatum ‘Dissectum’ Japon akgaagaci 4
2 llex crenata Gokyiizii kalemi 6
Calilar, Yer Ortiiciiler ve Mevsimlik Cicekler
1  Artemisia ludoviciana ‘Nutt’ Yavsan 95
2  Astragalus barbarae Geven 126
3 Bellis perennis Cayirgiizeli 347
4 Campanula cymbalaria Kaya cancigegi 387
5  Cerastium tomentasum Yaz kar 90
6  Festuca glauca ‘Lam’ Mavi yumak 148
7  Festuca ovina Mavi koyun yumagi 65
8  Galium incanum Yogurtotu 269
ket
10  Hypericum perforaium Sar1 kantaron 192
11  Impatiens walleriana Camgiizeli 500
12  Linaria grandiflora Nevruzotu 101
13  Lobelia erinus Lobelya 186
14  Pelargonium zonale Sardunya 183
15  Phlox drummondi Alev ¢igegi 160
16  Portulaca grandiflora Ipek gigegi 107
17  Salvia tchihatcheffii Anadolu adagay1 126
18  Salvia splendens Ates cicegi 270
19  Sedum acre Aci damkorugu 67
20  Sedum album Beyaz damkorugu 70
21  Sedum kamtschaticum Kamgatka 30
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NO  LATINCE ADI TURKCE ADI ADET
22 Sedum spectabile Anne ¢icegi 93
23 Sedum spurium Makarna 253
24 Tanacetum germanicopolitanm  Solucan otu 103
25  Tagetes patula Kadife ¢icegi 98
26  Tagetes tenuifolia Siiriiniicti kadife 90
27  Thymus longicaulis Kekik 299
28  Verbena speciosa Mor mine 208
29  Vinca major Biyik yaprakh’ Cezayir 235
meneksesi
30  Vinca minor Mmya.t ur yaprakh: 251
Cezayir meneksesi
31 Viola odorata Kir meneksesi, kokulu 189

menekse

Proje kapsaminda 20 adet pergola, 10 adet aga¢ alti
oturma alani, 278 adet ahsap bank, 93 adet farkli boyutlarda
bitki kasas1 kullanilmistir (Sekil 4, Sekil 5).

Sekil 4. Agac alt1 oturma alanimin detay:
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Sekil 5. Giines panelinin detay1 ve paneller arasi bitki kullanimlari

6. SONUC

Niifus artisiyla birlikte artan sanayilesme hem enerji
talebini hem de fosil komiir, dogal gaz ve petrol gibi
yenilenemeyen enerji kaynaklarinin kullanimindan kaynaklanan
karbondioksit ve diger sera gazlari hizla atmosfere karisarak
iklim degisikligine ve kiiresel 1sinmaya neden olmaktadir. Yesil
ve mavi altyapiya sahip alanlar, kentsel 1s1 adasi etkisini
azaltmak, karbondioksiti, temiz havayr ve suyu absorbe etmek
ve biyojeokimyasal dongiileri kismen eski haline getirmek i¢in
kullanilabilmektedir (Catalano & Baumann, 2017). Kentsel yesil
alanlardaki bitki ortiisti, agik ve yesil alanlar, yesil catilar,
biyosolar catilar, yesil duvarlar ve dinlenme alanlari, kirletici
gazlar ve karbondioksitin emilmesi, akustik ve kirlilik azalmay1
saglar ve canlilar i¢in yeni yasam alanlar1 olusturmaktadir.

Kentsel yesil alanlar karbondioksit, nitrojen oksitler ve
partikiil madde gibi kirleticilerin emilmesine yardimci olur, bu
da hava kalitesini artirir ve atmosferdeki zararli kirleticilerin
konsantrasyonunu azaltmaktadir. Bitki Ortlisii ayni zamanda
yagmur suyundaki kirleticilerin filtrelenmesine ve kentsel su
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yollarindaki su kalitesinin iyilestirilmesine de yardimci
olmaktadir. Cesitli bitki ve hayvan tiirleri i¢in yagam alanlar1 ve
kaynaklar saglayarak kentsel biyolojik ¢esitliligin korunmasini
tesvik etmektedir. Kentsel alanlardaki agacglar ve bitki Ortiisi,
yesil catilar, biyosolar catilar karbon yutucu gorevi gorerek,
fotosentez yoluyla atmosferdeki karbondioksiti emer ve onu
biyokiitle ve toprakta depolamaktadir.

Kentsel yesil alanlara erisim, yesil catilar, biyosolar
catilar mental stresin azalmasi, zihinsel sagligin iyilestirilmesi,
fiziksel aktivitenin artmasi ve genel refahin artmasi dahil olmak
tizere bir dizi saglik yararyla iligkilendirilmistir. Niifus artisi,
hizli kentlesme ve sanayilesme, her tiirli arazi alaninin ¢ok
degerli hale gelmesi, alanin ¢ok amacglh kullanilma istegi,
binanin temiz enerji ile kendi enerjisini liretmesi ihtiyact ve
kentsel ekosistemin desteklenmesi biyosolar catilara yonelmeyi
saglamaktadir. Ulkemiz cografi olarak cesitli giines enerjisi
uygulamalarina uygundur. En temiz kaynaklardan biri olan
giines enerjisi ¢evre dostudur ve enerji iretimi gibi
fonksiyonlarindan dolay1 6nemi her gecen giin artmaktadir.

Biyosolar catilar, giines panelleriyle yenilenebilir enerji
tireterek yerel elektrik tliretimini tesvik etmekte ve fosil yakitlara
olan bagimlilig1 azaltmaktadir. Biyosolar catilar, yagmur suyu
yonetimi, hava kalitesinin iyilestirilmesi, kentsel 1s1 adasinin
azaltilmasi, biyolojik ¢esitliligin desteklenmesi ve karbon
tutulmasi gibi geleneksel yesil catilara benzer ¢evresel faydalar
sunmaktadir. Yesil cati bitki Ortiisii ve gilines panellerinin
birlesimi, ¢ati alanmmi1 maksimuma ¢ikararak bu faydalara
katkida bulunmaktadir.

Biyosolar ¢atilardaki bitki Ortlisii yagmur suyunun
emilmesine ve tutulmasina yardimci olur, yagmur suyu akisini
azaltir ve kentsel drenaj sistemleri iizerindeki baskiy1
azaltmaktadir. Biyosolar ¢atilar, cesitli bitki ve hayvan tiirleri
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icin yasam alanlar1 ve kaynaklar saglayarak biyolojik ¢esitliligi
desteklemektedir.

Ulkemizde giines enerjisi kullanimina uygun alanlar
(GEPA'ya gore radyasyon diizeyi en az 1500 kWh/m? olan
alanlar) ve yazin sicakligin 25 °C'nin iizerinde oldugu yerler
(panellerin asir1 1sinmadigi yerlerde) 25 °C'yi asmayan, belirli
bir metrekarenin iizerindeki alanlarda (6rnegin 500 m? binalar
ve 1000 m? 6zel binalar i¢in) biyosolar ¢atilarin zorunlu hale
getirilmesine yonelik bir kamu politikasi olusturabilir. Biyosolar
cat1 bitki Ortiisii, glines panellerinin etrafindaki sicaklig
disiirebilen  buharlasma  yoluyla  ¢evredeki  ortamin
sogutulmasina yardimer olmaktadir. Sogutucu sicakliklar gilines
panellerinin verimliligini artirir, bu da enerji liretimini artirir.
Biyosolar catilar, giines panellerinin verimliligini artirarak bir
binanin enerji maliyetlerini azaltabilir (Tore, 2020).

Bu calisma kapsaminda gelistirilen biyosolar ¢ati1 peyzaj
projesinden 73.815 kW enerji elde edilebilmektedir. Ihtiyag
konusu kullanim binanin giiciiyle ne kadar elektrik harcadigiyla
alakali oldugu gortilmiistiir. Buna ragmen giinliik ihtiyaci
fazlasiyla karsilayacagi ve ayni zamanda iiniversitenin enerji
harcamalar biitgesine de katki saglayabilecegi hakkinda tahmin
yiiriitiilebilmektedir.

Biyosolar ¢at1 i¢in dogru bitkileri se¢imi i¢in, bitkilerin
cat1 ortaminin benzersiz kosullarinda gelisebilmelerini ve giines
panelleriyle uyumlu bir sekilde bir arada yasayabilmelerini
saglamak Onemlidir. Bu noktada cesitli faktorlerin dikkate
alinmas1 gerekmektedir. Projede bitki secimleri Cankiri’nin
iklimi dikkate alinarak yapilmis ve kullanilan bitkilerin soguga
ve kurakliga dayanikli olmasina oOzellikle dikkat edilmis ve
genellikle ¢ok yillik olmasi tercih edilmistir. Bu calismada
dikkate alinan bazi hususlar agsagida verilmistir:
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Cati Kosullarint Degerlendirilmesi

Giines Isigina Maruz Kalma: Cogu giines paneli tam
giinese ihtiya¢ duyar, bu nedenle tam giines 1s18in1
tolere edebilen veya gelisebilen bitkiler sec¢ilmistir.

Sicaklik Dalgalanmalari: Hem yiiksek hem de diisiik
sicakliklara ~ dayanabilen  bitkiler  genellikle
sec¢ilmistir.

Riizgara Maruz Kalma: Saglam saplar1 ve yapraklari
olan, rilizgara dayanikli bitkileri se¢cmeye dikkat
edilmistir.

Toprak Derinligi: Catida bulunan yetigtirme
ortaminin derinligini géz oniinde bulundurulmalidir.
S1g toprak derinlikleri (2-6 ing) genis yesil catilar
icin tipiktir, daha derin topraklar (6-12 in¢ veya daha
fazla) yogun yesil ¢atilar i¢in kullanilmas1 gereklidir.

Kurakliga Dayanikli ve Az Bakim Gerektiren Bitkiler

Su Gereksinimleri: Kurakliga dayanikli ve minimum
sulama gerektiren bitkiler tercih edilmistir.

Az Bakim Gerektiren Tiirler: Bakimi kolay ve sik
budama veya giibreleme gerektirmeyen bitkiler
secilmistir.

Bitki Boyu ve Biiyiime Aliskanligi

Az  Biyiiyen Bitkiler:  Giines  panellerinin
golgelenmesini Onlemek ve c¢ati yiizeyinin esit
sekilde kaplanmasin1 saglamak ic¢in az biiyiiyen,
yayilan bitkiler secilmistir.

Istilact Olmayan Tiirler: Giines panellerine miidahale
etmelerini 6nlemek i¢in istilact olmayan ve kontrollii
biliytime aliskanliklarina sahip bitkiler secilmistir.
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Biyocgesitlilige ve Ekolojik Degere Odaklanmak

e Yerli Tirler: Yerel iklime ve kosullara uyum
saglayan yerli bitkiler dahil edilmistir.

o Tozlayic1 Dostu Bitkiler: Arilar, kelebekler ve diger
faydali bocekler gibi tozlastiricilart ¢eken ¢igekli
bitkileri igeren bitkilere de yer verilmistir.

Bitki Dayanikliligi ve Direnci

e Soguk ve Is1 Toleransi: Cat1 ortamlarindaki tipik asir1
sicakliklara dayanabilen bitkileri se¢ilmistir.

e Hastalik ve Zararlilara Dayaniklilik: Uzun Omiir
saglamak ve bakim ihtiyaglarini azaltmak i¢in yaygin
hastaliklara ve zararlilara karsi dayanikli bitkileri
secimi tercih edilmistir.

Ulkemizde ilgili kanuna gére kamu binalari, okul ve
hastaneler, ticari merkezler ve is merkezleri gibi bazi yerlerdeki
binalarda biyosolar ¢atilarin  kullanilmasi  zorunlu hale
getirilmekte ve bu durum bu binalarin yapimimi tesvik
etmektedir. Biyosolar ¢atinin tasarimi, glines panelleri i¢in yesil
catinin ozelliklerini optimize edecek, maksimum enerji tiretimi,
cevresel faydalar ve estetik goriinim saglayacak sekilde
dikkatlice planlanmalidir. Tasarimecilar, bu tasarim ilkelerini
dikkatli bir sekilde goéz Oniinde bulundurarak ve bunlan
biyosolar ¢atilarin tasarim ve uygulamasina dahil ederek, enerji
tiretimini, gevresel faydalar ve gorsel cekiciligi en iist diizeye
cikaran  yenilik¢i ve siirdiiriilebilir c¢ati  ekosistemleri
olusturulabilecektir (T6re, 2020).

99



Peyzaj Mimar Degerlendirmeleri

KAYNAKLAR

Anonim. (2017). Enerji ve Tabii Kaynaklar Bakanligi, Diinya ve
Tiirkiye Enerji ve Tabii Kaynaklar Gorlinimii Raporu.

Ankara.

Anonim. (20244). (Cevrimigi)
https://dspace.ankara.edu.tr/xmlui/handle/20.500.12575/
[09.03.2024].

Anonim. (2024b). Fotovoltaik bipv sistemler nedir, Web Sitesi:
https://muhendistan.com/binalara-entegre-fotovoltaik-
bipv-sistemler-nedir//Erisim Tarihi: 18.03.2024.

Anonim.  (2024c). Yesil ¢atr  nedir?, \Web  Sitesi:
https://www.uksyapi.com/tr/blog/yesil-cati-nedir/Erigim
Tarihi: 25.03.2024.

Barig, M., Erdogan, E. & E.Yazgan, M. (2003). Cat: bahgeleri.
SASBUD, Ankara.

Catalano, C. & Baumann, N. (2017). Biosolar roofs: a symbiosis
between biodiverse green roofs and renewable energy.
City Green-Verdant Cities, (15), 42-49.

Hui, D. C. & Chan, S. C. (2011). Interaction of green roof and
solar photovoltaic systems. Joint symposium, (s. 1-12).
Hong Kong.

Lanying, Z. (2018). Solar collector. X. Wenhua, L. Shimin, Z.
Q. Liu Qiong, W. Jing, L. Hao, L. Wei, . . . C. Juan,
International training course on solar energy (s. 121-
136). Gansu Natural Energy Research Institute/UNIDO
International Solar Energy Center for Technology
Promotion and Transfer, Lanzhou, China.

Liu, K. (2004). Sustainable building envelope - garden roof
system performance. In RCI Building Envelope
Symposium. New Orleans, Louisiana.

100


https://dspace.ankara.edu.tr/xmlui/handle/20.500.12575/
https://muhendistan.com/binalara-entegre-fotovoltaik-bipv-sistemler-nedir/Erişim
https://muhendistan.com/binalara-entegre-fotovoltaik-bipv-sistemler-nedir/Erişim
https://www.uksyapi.com/tr/blog/yesil-cati-nedir/Erişim

Peyzaj Mimar Degerlendirmeleri

Osmundson, T. (1999). Roof gardens. W.W.Norton&Company,

New York.
Richardson, E. (2018). What are the benefits of installing a
biosolar roof? Web Sitesi:

https://www.renewableenergyhub.co.uk/blog/what-are-
the-benefits-of-installing-a-biosolar-roof/, Erisim Tarihi:
01.03.2024.

Shimin, P. L. (2018). Photovoltaik application. X. Wenhua, L.
Shimin, L. Qiong, Z. Qian, L. Lingyan, S. Liping, . C.
Juan, International Training Course on Solar Energy (s.
63-120). Gansu Natural Energy Research Institute -
UNIDO International Solar Energy Center for
Technology Promotion and Transfer, Lanzhou, China.

Tore, D. (2020). Biyosolar c¢ati uygulamalarinin peyzaj
mimarhi@i agisindan degerlendirilmesi [Yiiksek Lisans
Tezi], Ankara Universitesi, Fen Bilimleri Enstitiisii,
Ankara.

101



Peyzaj Mimar Degerlendirmeleri

ACADEMIC TRENDS IN DISASTER STUDIES
WITHIN LANDSCAPE ARCHITECTURE:
A SCOPUS-BASED BIBLIOMETRIC ANALYSIS
OF TURKISH AND GLOBAL LITERATURE"

Nebahat KAL KAN?
F. Aycim TURER BASKAYA®

1. INTRODUCTION

Disasters encompass natural, human-induced, or
technological events that exert severe impacts on individuals,
settlements, and societies. These events disrupt standard life
patterns, creating situations that require urgent intervention
and, when local resources are insufficient, necessitate national
or international assistance (FEMA, 2023). Beyond the hazards
caused by human activities, natural disasters such as
hurricanes, typhoons, floods, droughts, and extreme heat or
cold weather events also cause such devastation. Initiatives to
mitigate the impacts of disasters and strategies to increase the
self-recovery capacity of affected communities are being
developed. These strategies include efforts to reduce disaster
risks and promote resilience, which require less external
assistance and enable more independent recovery processes
(Saulnier et al., 2019).

1 Author’s Note: This paper has been produced from the author's doctoral thesis

completed in the Department of Landscape Architecture at Istanbul Technical
University, Graduate School, and has been prepared based on the data and
analyses derived from the thesis.
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Natural disasters are severe disasters triggered by seismic
events such as earthquakes, powerful tsunamis, intense storms,
and widespread floods. These events have negative impacts on
affected regions, potentially resulting in significant financial and
human losses. These impacts are not limited to short-term losses
but also affect the complex dynamics of long-term economic
output (Noy, 2009; Caldera, 2021; Yew et al., 2019). Natural
disasters can destroy both man-made and natural capital, hinder
regional economic growth, increase unemployment, and raise
poverty levels (Ilham, 2023). The economic impacts of natural
disasters vary across regions and countries (Lee et al., 2018).
Furthermore, the occurrence of natural disasters can hinder
countries' ability to mobilize tax resources; however, these
negative impacts can be mitigated in countries with high
resilience and strong governance mechanisms (Apergis, 2020).
Natural disasters also have significant impacts on various
sectors, such as agriculture, public health, and infrastructure.
Hydro-meteorological disasters, which frequently occur during
agricultural production, particularly increase farmers' interest in
technology-based systems (Yu & Wei, 2022).

Understanding natural disasters is of global importance
because the frequency of these events and their profound
impacts on economies and societies are increasing (Cutter et al.,
2006; Kellens et al., 2013). This necessitates a more holistic and
interdisciplinary approach to disaster management. Integrating
disaster management into educational curricula, especially
landscape architecture programs, is a critical necessity
(Diansasnita et al., 2024). While the discipline of landscape
architecture has traditionally focused on aesthetics and spatial
design, it has now reached a strategic position with functions
such as disaster risk reduction, developing resilient urban
systems, and creating nature-based solutions (Doko et al., 2016).
Topics such as green infrastructure systems, open space
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planning, and flood and drought management stand out as direct
intersections of landscape architecture with  disaster
management (Silva et al., 2022). Going beyond contributing to
post-disaster recovery processes, landscape architecture plays an
important role in designing preventive and adaptive strategies
(Zhang et al., 2023).

Disaster-related landscape studies are increasing
globally. Themes such as "crisis landscapes,” "“climate-adaptive
design," "nature-based solutions,” and "social resilience" are
increasingly appearing in the literature (Lambrechts et al.,
2023). However, in the Turkish context, these themes are
underrepresented in the landscape architecture literature and
addressed with a limited number of studies (Samanci1 & Toy,
2024). This makes it important to evaluate the similarities,
differences, and relationship between academic production in
Tiirkiye and the global literature (Irmak & Bilge, 2019).

In this context, bibliometric analysis is an important tool
for systematically mapping the discipline's scientific production
capacity on natural disasters, identifying thematic trends, and
revealing production volume and collaboration patterns (Oztiirk,
2024). Bibliometric methods also enable the identification of
gaps in the literature and guide future research (Bak, 2023).

The primary objective of this study is to reveal how the
subject of natural disasters is addressed in landscape architecture
literature in Tirkiye and globally, and to evaluate the findings
within the framework of a comparative analysis. In light of
prominent global research themes, the study aims to highlight
the approach of academic landscape architecture production in
Tiirkiye to disasters. Studies systematically comparing the
relationship between landscape architecture and natural disasters
at both the global and national levels are pretty limited in the
literature. To address this gap, this research uses bibliometric
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methods to examine the global and Turkish literature from 1981
to 2024, assessing production volume, academic collaboration
patterns, thematic focuses, and citation impact. This study
demonstrates the academic role of landscape architecture in the
context of disasters, and discusses Tirkiye's position in global
literature and its unique contributions within a scholarly
framework. To this end, the study seeks to answer the following
questions: What is the trend in academic production on natural
disasters in the landscape architecture discipline on a global
scale? What are the prominent disaster types and thematic
focuses in the Turkish literature? How do the volume, level of
collaboration, and citation impact of academic production in
Tiirkiye compare with the rest of the world? Which universities,
research groups, and keyword clusters are prominent in the
literature? The results of the study open up discussion on the
future directions of disaster-based landscape research and
strengthen the discipline's potential for academic and political
contribution.

2. RESEARCH METHODOLOGY

This study employed bibliometric analysis to explore the
relationship between the discipline of landscape architecture and
natural disasters, and to compare academic trends at both global
and Turkish scales. The bibliometric method allows for the
systematic and quantitative evaluation of scientific publications,
facilitating analysis of thematic trends, production volume, and
collaboration structures within research areas.

Biblioshiny, a web-based interface for R-Studio, was
chosen as the analysis tool for this study. Biblioshiny is a
powerful tool that facilitates the academic interpretation of
findings by holistically supporting data preparation, analysis,
and visualization processes. Data were obtained from the Scopus
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database, and thanks to the broad literature coverage provided
by this open-access platform, academic production at
international and national levels was evaluated in detail.

This study followed a five-stage research process.

2.1. Stage One (Keyword Search)

An article search was conducted using the Scopus
database in landscape architecture programs using the 23
keywords used in the study (( TITLE ( ( "natural disaster” OR
"disaster” OR "earthquake" OR "flood" OR "tsunami* OR "fire"
OR "terror" OR "risk mitigation" OR "harmonization" OR
"resilience” OR "climate change" OR "sea level rise” OR
"drought” OR *“salinization” OR "landslide™ OR "disaster
management™ OR ™crisis landscapes™ OR "urban heat island"
OR "pandemic" OR "hazard" )) AND AFFILORG ( landscape )
OR AFFILORG ( landscape AND architecture ) ( LIMIT-TO (
DOCTYPE, "ar")))).

2.2. Stage Two (Filtering by Country Category)

The results obtained from the Scopus database were filtered by
country category to analyze differences and similarities between
landscape architecture studies worldwide, with a specific focus
on Tirkiye. This stage was a critical step for comparing
international academic literature with the Turkish context and
for a more detailed assessment of global trends.

2.3. Stage Three (Data Downloading)

The articles obtained through the search were downloaded from
the Scopus database in CSV format to conduct bibliometric
analyses. The data included basic bibliographic information of
the publications (title, authors, publication year, journal name,
keywords, number of citations, etc.). This process ensured a
systematic organization of the data used in the research's
analytical processes.
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2.4. In the Fourth Stage
(Preparing Data for Analysis)

The data, downloaded in CSV format, was prepared for analysis
using Biblioshiny, a web-based interface for R-Studio. In this
stage, potential deficiencies and inconsistencies in the data were
resolved, and the necessary pre-processing for analysis was
completed. Biblioshiny was chosen as a powerful tool that
enables easy data visualization and systematic bibliometric
analysis. This stage plays a critical role in improving the
accuracy of the analysis processes.

2.5. In the Fifth Stage (Data Analysis)

The data were analyzed using various bibliometric analysis
methods through the Biblioshiny program. These analyses
aimed to understand academic trends related to natural disasters
in landscape architecture literature, both globally and in
Tiirkiye.

3. FINDINGS

Data from the Scopus database indicate that 3,233
articles on natural disasters were published globally in the
context of landscape architecture between 1981 and 2024. This
number demonstrates the discipline's growing interest in the
topic and the significant accumulation of literature (Figure 3.1).
This increase in academic production also indicates that
disasters are being addressed multidimensionally, not only
within the engineering or social sciences but also within the
environmental design and planning disciplines (Cutter et al.,
2006). Twelve thousand four hundred eighty-three different
authors contributed to the analyzed publications. This number
demonstrates the high level of interdisciplinary participation in
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the topic and the expanding scope of academic interaction
within landscape architecture in the context of natural disasters.

Authors Authors of single-authored docs International Co-Authorship Co-Authors per Doc
12483 84 43.95 % 6.48

Author’s Keywords (DE) Document Average Age Average citations per doc

9356 5.79 33.67

Figure 3.1. Academic publication performance and statistics
worldwide between 1981 and 2024.

The average number of authors per publication, 6.48,
demonstrates the dominant feature of collaborative production in
this field. Furthermore, 43.95% of publications with
international ~ collaboration ~ demonstrate  that  global
environmental problems are being addressed through
multinational solutions. This supports the growing importance
of global knowledge integration and multi-perspective
approaches in the literature. The annual growth rate of 15% in
the number of publications indicates that disaster-based research
is rapidly increasing in the literature and maintaining its
presence on the academic agenda. This trend reflects the impact
of environmental risks highlighted in global reports such as the
IPCC (2015) and IPBES (2019) on academic production. The
average age of articles is 5.79 years, and the average number of
citations is 33.67, demonstrating that the literature is both
relatively new and academically influential. High citation rates
indicate that the discipline is not only productive but also offers
an obvious contribution (Barbosa & Galembeck, 2022).

Figure 3.2 covers the publication period analyzed
between 2001 and 2024, reflecting the trends and development
of academic studies conducted in recent years. Despite its short
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duration, it is understood that the literature in the field has
rapidly expanded and changed.

Timespan

2001:2024

Authors Authors of single-authored docs International Co-Authorship

32.2 %

527

Co-Authors per Doc
5.69

Document Average Age

4.3

Author’s Keywords (DE)

465

Average citations per doc
63.92
Figure 3.2: Academic publication performance and statistics in
Tiirkiye between 2002 and 2024.

A total of 118 articles were published during this period,
indicating that while the number of publications in the field is
relatively low, it still represents a significant accumulation and
contribution. This data indicates that academic production in the
field continues. Five hundred twenty-seven different authors
have published articles in this field. International collaborations
and multi-authored studies tend to strengthen scientific
productivity and impact (Barbosa & Galembeck, 2022). The
proportion of international collaborations was determined to be
32.2%. This rate indicates that some of the research in the field
is conducted on a global scale, bringing together scholars from
different geographies (Figure 3.2).

Each article has an average of 5.69 co-authors. This
suggests that most articles are multi-authored and that
collaboration is quite common. The fact that multiple
researchers author studies indicates a broader academic network
and a multidisciplinary approach. The average age of published
articles is 4.3 years, indicating that much of the literature in the
field is relatively new and reflects a constantly evolving research
area. Recent publications demonstrate the rapid spread of
innovative approaches and trends in the field. The average
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number of citations per published article is 63.92, indicating that
these studies are highly cited in the academic community and
have a broad impact. A high number of citations indicates that
the scientific community values the articles and that the research
makes a significant contribution (Figure 3.2).

The connections between authors and universities in
Figure 3.3 illustrate the breadth and diversity of academic
collaborations in this field. For example, authors such as Wang
Y., Gessler A., Wang C., and Zhang Y. collaborate with
researchers at various universities on diverse environmental and
climatic topics. Most of these collaborations are with
universities based in China (South China Agricultural
University, Northeast Forestry University, Beijing Forestry
University) and Western European universities (University of
Freiburg, Swiss Federal Institute for Forestry). This highlights
China's extensive research in environmental and forest
management and its global academic interaction with Western
universities (Figure 3.3).

AU AU_UN TLT™

Figure 3.3. Conceptual associations between authors, universities,
and keywords worldwide.

The relationship between keywords is also shown in
detail. Keywords related to topics such as environmental factors
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and climate change (drought, climate, change, impacts, and
stress) are closely interconnected. This indicates that a large
portion of research focuses on the impacts of environmental
change, particularly drought and climate change. Furthermore,
keywords such as urban, fire, and flood reveal that research on
urbanization and natural disasters also plays a significant role.
These keyword relationships demonstrate intense academic
interest and research activity on fundamental topics such as
combating global climate change, adaptation strategies, and
disaster management (Figure 3.3). The connections between
authors and universities also reflect the growth of
interdisciplinary and multinational collaborations. Academic
contributions from countries such as China, Germany, and
Switzerland are deepening the search for solutions to global
environmental problems. Such collaborations enable the
integration of different cultures and research perspectives,
enabling the development of more comprehensive and practical
solutions.

Figure 3.4 shows the collaborations between leading
academics on the subject in Tirkiye and their affiliated
universities. Prominent authors such as Cetin M., Sevik H., Ozel
H.B., Varol T., and Giil¢in D. collaborate with various Turkish
universities to conduct intensive research on environmental and
climatic issues. Universities such as Bartin University,
Kastamonu University, Cukurova University, and Istanbul
University-Cerrahpasa stand out among the leading academic
institutions hosting these authors' work. This demonstrates the
increasing collaboration and research sharing among universities
in Tiirkiye, and the formation of a broad academic network.

The relationships established between keywords indicate
the environmental and climatic topics that research areas focus
on. Keywords such as climate, change, and scenarios suggest
that research primarily focuses on climate change, Tiirkiye's
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climatic characteristics, and future scenarios for these changes.
In addition, words like forest, fire, and urban draw attention to
studies on natural disasters, forest management, and the
environmental impacts of urban areas. Furthermore, words like
risk, pandemic, and assessment emphasize aspects of research
related to social and economic impacts (Figure 3.4).

2
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Figure 3.4. Conceptual associations between authors, universities,
and keywords in Tiirkiye.

Tiirkiye continues to play an active role in global
research. Universities in Tirkiye contribute academically to
research on global environmental issues and, through these
collaborations, provide important data. This intense
collaboration between authors and universities demonstrates that
Tiirkiye has a stronger representation in environmental and
climate research.

Figure 3.5 highlights the two central and largest
keywords: climate, change, and drought. These keywords
represent the areas where research on environmental change and
disasters is most concentrated. Keywords surrounding climate
and change generally focus on environmental risks, disasters,
and response strategies developed to address these changes.
Drought, on the other hand, is frequently associated with
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keywords addressing the direct impacts of climate change, such
as water resources and agricultural productivity.

e | h »
» Climate© inge ®
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Figure 3.5: Global keyword correlation analysis.

The keywords related to "climate" and "change" are
generally associated with environmental disasters, including
threats, disasters, mitigation, adaptation, and strategies for
addressing these issues. The strong connections between these
keywords indicate that climate change research focuses on
disaster risk reduction and the development of adaptation
strategies. The word "drought" is closely associated with
research on water resources, including rivers and water scarcity.
This suggests that drought research generally encompasses
topics such as water resources and sustainable water
management.

Other keywords in the figure represent more specific
research topics, such as "pandemic,” "urban,” and "green." The
term "pandemic"” refers to studies on health-related crises,
particularly COVID-19, while "urban™ indicates an increase in
research on urbanization and the urban environment. The word
"green" represents topics such as environmentally friendly
practices, sustainability, and green energy, and indicates an
increase in research on environmental protection (Figure 3.5).
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In conclusion, Figure 3.5 illustrates how global issues such as
environmental change, disaster management, and urban
sustainability are interconnected in the academic world and
which keywords are most prominent in these studies. While
terms like climate, change, and drought are central to research
on disasters and the development of strategies to combat them,
terms like pandemic and green highlight the growth of research
in social and environmental sustainability, driven by increased
interest in recent years. This collaboration between keywords
reveals the multidisciplinary nature of research and the
increasing globalization of the search for solutions to global
environmental problems.

In Figure 3.6, the word "climate™ plays a central role,
forming strong connections with other words. Words such as
"climate,” "change,” "impact,” and "modeling™ demonstrate that
studies on monitoring environmental changes and modeling
their impacts are strongly researched in Tiirkiye. These words
indicate that Tiirkiye is also contributing to scientific studies on
global climate change, particularly examining the social and
environmental impacts of climate.

~ climate
change

Figure 3.6. Correlation analysis between keywords in Tiirkiye.
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The relationship between the words "climate” and
"change" reveals an academic trend focused specifically on
researching the impacts of environmental change. Other
keywords related to these, such as forest, drought, disaster,
flood, fire, and urban, highlight the interest in disaster
prevention, adaptation, and management studies in Tiirkiye.
However, the word drought is not as prominent in these
connections as expected in the visual. Research on drought has
been limited to less relevant words.

The word urban points explicitly to research on
urbanization, urban heat island, and sustainable urban planning.
The connections around this word reflect the growing interest in
the relationship between urban environments and climate change
in Tiirkiye. The pandemic and COVID-19 are a significant focus
in the post-2020 period, clearly demonstrating the impact of
global health issues on environmental and social sciences. These
words indicate that more academic research is being conducted,
particularly in areas such as health, disaster management, and
social impact assessments.

In conclusion, Figure 3.6 reveals that environmental
research in Tiirkiye, shaped by the collaboration of keywords,
primarily focuses on research addressing global environmental
issues such as climate and climate change. This demonstrates
that Tirkiye's scientific community on climate change is
actively participating in the search for solutions to global
problems. However, the term "drought” has fewer connections,
indicating that relatively few studies have been conducted on
drought globally. Research in Tiirkiye increasingly reflects
interdisciplinary  collaboration,  particularly on  urban
sustainability, disaster management, and environmental change.
This demonstrates that a diverse and broad academic network
supports environmental research.
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4. DISCUSSION

Global data from 1981 to 2024 reveal that the
relationship between landscape architecture and natural disasters
is becoming increasingly visible. The publication of 3,233
articles and an average annual growth rate of 15% demonstrate
that this field is gaining strong academic dynamism. The
increase in the literature, particularly in the last 15 years, along
with the growing impact of climate change-related disasters,
confirms that these events deepen not only environmental but
also social and economic vulnerabilities, as emphasized by
Cutter (2006) and IPCC (2015) reports.

The dominance of collaborative production in the global
literature is also noteworthy. The average number of authors per
article, with 6.48 authors and a 43.95% international
collaboration rate, demonstrates that disaster research requires
an interdisciplinary and cross-border approach. This trend is
consistent with the scientific collaboration models proposed
using bibliometric methods by Oztiirk (2024) and Aria &
Cuccurullo (2017). At the same time, the “resilience thinking”
approach developed by Folke et al. (2016) also appears to be
nourished by collaboration-based research.

In Tiirkiye, 118 articles were published between 2001
and 2024. While the absolute number appears low compared to
the global literature, the annual growth rate of 15.41% indicates
that interest in the field is increasing in Tiirkiye. A notable
finding is that the average citation count for articles in Tiirkiye
(63.92) is above the global average (33.67). This indicates the
production of a small number of high-impact studies. Oztiirk
(2024) also emphasized that the number of disaster-based theses
and articles in Tiirkiye offers limited but original contributions.
An examination of the keyword trends in the Turkish literature
reveals that the terms "urban,” "fire," and "flood" are prominent.
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This reflects the increased academic interest in urban and coastal
risks, particularly after the 1999 Marmara Earthquake, the 2021
Mediterranean forest fires, and the 2023 Kahramanmarag
earthquake. However, the relatively low coverage of long-term
and systemic risks, such as drought, in the literature indicates
that Tirkiye's vulnerability to climate change is not adequately
reflected (Caldera, 2021). However, AFAD's (2022) National
Disaster Risk Reduction Plan and the Ministry of Environment,
Urbanization, and Climate Change's (2021) Climate Adaptation
Strategy identify drought as a priority risk. This discrepancy
demonstrates the inconsistency between academic production
and national policy documents. The fact that the international
cooperation rate remains at 32.2% is also a significant
limitation. Cutter et al. (2008) note that multinational
collaborations play a critical role in disaster research. Tiirkiye's
lack of integration in this field limits its global visibility.

Comparing global literature with Turkish data reveals
that while Tiirkiye has a higher global production volume, only
a small number of highly cited studies have been published. This
suggests a qualitatively substantial but quantitatively limited
production profile. While global literature focuses on climate
change, drought, and ecosystem-based planning, the Turkish
literature focuses more on sudden disasters such as urbanization,
fires, and floods (Doko et al., 2016). This aligns with Tiirkiye's
geographical and societal experiences; however, the gap in the
literature regarding long-term risks is clearly felt. While
interdisciplinary and international collaboration is quite
common globally, it remains more limited in Tiirkiye. However,
Cutter et al. (2006) and IPBES (2019) reports emphasize the
need to strengthen scientific networks to manage disaster risks
globally.
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5. CONCLUSION

This study systematically explores the relationship
between landscape architecture and natural disasters, both
globally and in Tiirkiye, using a bibliometric approach. Global
literature analyses spanning the period 1981-2024 demonstrate
the increasing publication of research on natural disasters and
the  prominence  of interdisciplinary  collaborations.
Environmental risks, particularly climate change, drought,
floods, and fires, appear to have become key thematic focuses in
landscape architecture literature. The high citation rates
observed in these areas confirm the strategic importance of the
subject on both the scientific and administrative agendas.

Analyzed from Tiirkiye, analyses from the period 2001-
2024 reveal that while academic production lags behind global
figures, it still exerts a significant impact with its high citation
rates. This demonstrates that studies originating in Tiirkiye offer
unique contributions to the international literature. However, the
fact that international collaboration rates remain below global
averages suggests the need for strategic initiatives to increase
the global visibility of Turkish landscape architecture literature.
In addition, the relative scarcity of drought-themed studies
highlights the need to diversify research on the local
manifestations of climate change.

The findings of the study reveal that landscape
architecture is not a discipline limited to spatial design or
aesthetic production; it also undertakes multidimensional
functions such as reducing disaster risks, increasing resilience,
and developing environmental adaptation  strategies.
Strengthening interdisciplinary integration and data-based
approaches is crucial for the discipline to play a more effective
role in disaster management.
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In conclusion, this study highlights existing gaps in the
literature on the interactions between landscape architecture and
natural disasters. It provides a guiding framework for future
research at both the methodological and thematic levels.
Supporting  academic  production in Tirkiye through
international collaborations, diversifying themes such as climate
adaptation, disaster resilience, and sustainability, and increasing
the number of original studies on different types of disasters will
strengthen the discipline's potential for both scientific and
applied contributions. Thus, landscape architecture will gain a
strategic position not only in the context of environmental
design and protection, but also in terms of disaster management,
social justice, and the sustainability of social welfare.
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TANIMSIZ KENTSEL PEYZAJ ALANLARININ
KENTSEL TARIM ALANI OLARAK
KULLANIMININ KENT ESTETIGINE ETKISi:
RiZE FENER SAHILI ORNEGI®

Fatma AYDIN?
Enes AKDENiZ?

1. GIRIS

Giintimiizde sehirler ekonomik ve demografik oldugu gibi
fiziksel olarak da biiytimektedir. Sosyal, kiiltiirel ve teknolojik
degisimlerin etkisi altinda hizla biiyiiten kentler 6zgiin
kimliklerini kaybetmeden gelecege aktarilmalhidir (Bogeng ve
Bekci, 2020). Ancak biiyiime ile birlikte kimliksiz kentsel alanlar
da biiylimektedir. Oysa kent bir amaca yonelik kimlige ve bu

kimligi destekleyen estetik degerlere sahip olmalidir (Erdogan ve
Kunter, 2010).

Kimliksiz kentlesmeyle birlikte tanimsiz a¢ik mekéanlar da
artmaktadir. Bu agik mekanlar kendi iglerinde farkl kullanimlar
kazanabilir. Bu kullanimlar kent kimligi ve estetigini
destekleyebilecegi gibi olumsuz olarak da etkileyebilir. Bu
calisgmanin konusu da Rize Fener Sahilinde bulunan yiiriiyiis
alanindaki tanimsiz peyzaj alanlarinin tarimsal kimlik kazanmasi
ve bu kimligin kent estetigi tizerindeki etkisidir.

! Kitap bolimii, IV. International Architectural Sciences and Applications

Symposium’da sunulan “The Effect of the Use of Undefined Urban Landscape
Areas as Urban Agricultural Areas on Urban Aesthetics: Rize Fener Coast Case”
bildirisinden tiiretilmistir.

Ars. Gor., Recep Tayyip Erdogan Universitesi, Miihendislik ve Mimarlik
Fakiiltesi, Peyzaj Mimarlig1 B6liimii, fatma.aydin@erdogan.edu.tr, ORCID: 0000-
0002-8951-3771.

PhD Opr., Mimar Sinan Universitesi, Mimarlik Fakiiltesi, Yap1 Fizigi ve
Malzemesi B6liim,enakdeniz@hotmail.com, ORCID: 0000-0003-4662-2756.
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1.1. Kent Estetigi

Estetik  kelimesi ~ Yunanca duyu  anlamindaki
“aisthetikos”, “‘aisthesis” kelimelernden tliremistir. Estetik
duyularimiz araciligiyla ile giizel olani algilanmasiyla zihinde
biraktig1 etki olarak ifade edilmektedir (Erdogan, 2006).
Peyzajda estetik ise giizel olanin algilanmasi ile ilgilidir (Nasar,
1992; Nohl, 2001). Tim o&geler birlik iginde, uyumlu ve
karmasik olmadiklarinda insanlar tarafindan giizel olarak
algilanirlar (Kaplan ve Kaplan, 1989).

Kentin estetik diizeni mekan ve kullanic1 diyalogunu
dogrudan etkilemekte olup sehir planlama, peyzaj tasarimi ve
sosyoloji gibi c¢esitli disiplinlerin kesigiminde yer almaktadir
(Bogeng ve Sabaz, 2018). Estetik olgusu kentleri sanat ve kiiltiir
acisindan  zenginlestirmekte, kentlilerin bu  konulardaki
farkindaliklarin1  artirmakta, dolayli olarak da ekonomiyi
tyilestirmektedir. Diyebiliriz ki kentsel estetik, sadece gorsel
anlamda bir deger olmayip ayn1 zamanda islevsel niteliklere de
sahiptir (Kalay ve Bogeng, 2022). Ozellikle kent kiyilarmin
rekreasyonel agidan tercih edilmelerindeki en 6nemli etkenler
sahip olduklar1 dogal yapi, manzara potansiyelleri ve
mikroklimatik o6zelliklerinin yani sira denizde oldugu kadar
karada da Onemli yapilabilecek farkli aktivitelere de imkan
sunmasidir (Bekei, 2021). Bu ¢alismada Rize Fener Sahili
Ornegi iizerinden tanimsiz alanlarin ve bu alanlardaki tarimsal
kullanimlarin kent estetigi agisindan etkileri degerlendirilmistir.

1.2. Kentsel Tanmimsiz Mekanlar

Kentteki bir alanin tanimsizligi, alanin niteliklerinin
eksikligi, belirsizligi veya tarifsizligidir. Tanimsiz kentsel agik
mekanlar, genel olarak belirli bir islevi olmayan (veya islevini
kaybetmis), tasarlanmamis ve neticesinde yeterince ayirt
edilmemis ozellikleri bulunmamasi sebebiyle tanimlanamamis
ya da yetersiz diizeyde tasarlanmis veya yetkililer tarafindan
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bakimi  ve kontrolii yeterince saglanmamis mekanlar
olabilmektedir (Carmona, 2021).

Calisma alani olarak segilen Rize Fener Sahili peyzaj
tasarimi ve planlamasi yapilmis bir alandir. Ancak alanda
Ozellikle deniz smir1 boyunca yesil bir serit olarak birakilan ve
bir bitkilendirme ya da sert zemin tasarimi yapilmamis bu
alanlar tanimsiz mekanlar olusturmaktadir.

1.3. Kentsel Tarim

Kentsel tarim; ev veya apartman bahgelerinde, teraslar
veya balkonlarda, kamusal yesil alan veya parklarda, ¢esitli
kamu binalarinin bahgelerinde ve yerel yonetimlerce tahsis
edilmis alanlarda; gida temini, ek gelir ve istihdam, rekreatif bir
etkinlik olusturmak gibi amaglar dogrultusunda yapilan tarimsal
faaliyetlerin tiimidiir. Bu dogrultuda kentsel tarim ticari veya
bireysel amagclarla yapilabilir. Gelismis tilkelerdeki kentsel tarim
uygulamalarinda bu uygulamalarin  kurumsallastigt  yasal
diizenlemelerin yapildig1 goriilmektedir. Bu dogrultuda; tarimsal
faaliyeletlerin amag, olgek, faaliyet tiirii, kimler tarafindan,
kentin hangi bolgelerinde yapilacag: gibi pek cok diizenlemeleri
kapsar. Yerel yonetimlerin kentsel tarim igin uygun arazileri
saptadig1 boylece kentsel tarim kavramina belediyelerin arazi
kullanim planlarinda yer verdikleri goriilmektedir (Mougeot,
2000; Bekci ve ark 2013; Yenigiil, 2016; Mentes ve Aslan,
2021).

Rize’de sehir icinde yerel yonetimler tarafindan halkin
ortak  kullanomi  i¢in  belirlenmis  bir tarirm  alani
bulunmamaktadir. Ancak kent iginde tanimsiz kalmis kamusal
alanlarda yerel halk tarimsal faaliyetler yapmaktadir. Yerel halk
refijjler, kent icinde bulunan kii¢iik yesil alanlar ve sahil
kenarlar1 gibi tanimsiz birakilmis ve yerel yonetimler tarafindan
diizenli olarak bakimi yapilmayan pek c¢ok alanda tarimsal
faaliyetler yapmaktadir. Bu alanlardan biri de ¢alisma alani olan
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Fener Sahili Yiiriiyiis yolu kenarinda bulunan, yiiriiyiis yolu ve
kayaliklar1 birbirinde ayiran acik yesil alandir.

2. CALISMANIN YONTEMI

Bu c¢alisma, Rize ilinde Fener Sahili yiiriiylis yolunda
bulunan kentsel tarim alanlarinin kentsel estetige olan etkilerini
ortaya koymay1 ve ilerleyen donemlerde yapilabilecek olan
kentsel kamusal alanlarda tarimsal alan olusturma caligsmalari
icin bir altyap1 hazirlanmasini amaglamaktadir.

>

P
-
W “Fonor Cami

Sekil 1. Calisma alanina ait uydu goriintiisii

Calismanin ana materyalini Rize kent merkezi icerisinde
bulunan Fener Sahili Yiirliylis Yolu olusturmaktadir (Sekil 1).
Calisma alan1 Rize Merkez Fener Mahallesinde bulunan fener
sahilidir. Alan yaklagik olarak 1,85 km uzunlugundadir.
Karadeniz Sahil Yolu’nun kenarinda bulunmaktadir ve alana
erisim st gecitlerle saglanmaktadir. Yol ve deniz arasinda
yiriiyiis parkuru bisiklet parkuru, Recep Tayyip Erdogan
Universitesine bagli spor sahalar ve tesis, Belediyeye ait sosyal
tesis gibi rekreatif alanlar ve Il Jandarma komutanligina ait bir
helikopter pisti bulunmaktadir. Alan sehir merkezine yakin olup,
tniversite, jandarma komutanligi, polis evi gibi kamu
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kuruluglarina konum olarak yakindir ve bu sebeplerle siirekli ve
aktif bir kullanima sahiptir.

Calisma alaninda ¢ekilen fotograflar, haritalar ve
calisma konusu ile ilgili makale, tez, dergi gibi yazili olan her
tiirli kaynak diger materyalleri olusturmaktadir.

Calisma alani icerisindeki tarim alanlarmmin konumu
tespit edilip fotograflar ¢ekilmis, 6l¢iimler ve anket yapilmistir.
Anket calismasinda; Rize’de bulunan bireylerin alandaki tarim
alanlarinin ~ kentsel estetigi nasil etkiledigi hakkindaki
diistinceleri tespit edilmistir.

3. BULGULAR

3.1. Calisma Alanina Ait Bulgular

Calisma alaninda yiirliylis yolu ve bisiklet yolu farkli
renklerde ayrilmistir. Alan Karadeniz Sahil yolundan refiijler ve
bitkilendirme ile ayrilmistir. Yol ve deniz kenarindaki kayaliklar
yesil acik alan, oturma birimleri, kamelyalar ve kot farki ile
ayrilmistir (Sekil 2).

Sekil-2 Rize Fener Sahiline ait gorseller
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Alanda yerel halk tarafinda kiigiik  bahgeler
olusturulmustur ve bu bahgeler icerisinde basta karalahana,
marul ve misir olmak iizere ¢esitli sebze lireticiligi ve tarimsal
faaliyetleri yapilmaktadir. Bu bahgeler alanin 650m’lik bir
kisminda yaklagik olarak 950 m? bir alanda denize paralel
olacak sekilde olusturulmustur (Sekil 3).

Sekil 3. Alanda icerisindeki bahcelerin konumu

Alanda yerel halk tarafindan olusturulan bu bahgelerin
etrafi sinir olusturacak sekilde ¢ubuklar, taslar, plastik bantlarla
ortlmiustiir (Sekil 4).

Sekil 4. Alanda bulunan bahgelerde 6rnekler
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3.2. Anket Calismasina Dair Bulgular

Anket  c¢alismasi 106  kiginin  katihmi  ile
gerceklestirilmistir. Katilimcilar Rize’de yasayan veya yakin
zamanda Rize’de yasamis olanlar kisilerdir. Cevrimigi form
yontemiyle hazirlanan anket ¢alismasinda kullanicilardan tiim
sorular1 eksiksiz doldurmalar1 istenmistir ve edinilen sonuglar
yiizdelik dilimlerle degerlendirilmistir.

Uygulanan anket c¢alismasina 40 kadin katilimci (%38)
ve 66 erkek katilmcr (%62) katilmistir. Katilimeilarin
%33 liniin 18-25 yas araliginda, %48’inin 25-35 yas araliginda,
%16’sinin 35-45 yas araliginda ve %3’lniin de 45-55 yas
araliginda oldugu tespit edilmistir. Egitim durumu istatistikleri
sonuglarina bakildiginda katilimcilarin  ¢ogunlugunun (%57)
Onlisans-lisans, mezunu oldugu goriiliir.

Katilimeilarin ~ fener sahilini  kullanim  sikliklariin
%22’si haftada 2-3, %13’i haftada 1, %13’ on bes giinde 1,
%12’sinin ayda 1, %41°1 nadiren seklide oldugunu belirtmistir.
Fener sahilinde yerel halkin yaptigi tarimsal faaliyetleri daha
once fark ettiniz mi? Sorusunu ise %75’1 evet, %25’1 hayir
seklinde yanitlamistir.

Katilimeilara alanda yapilan bakim ve tarimsal
faaliyetlerle ilgili ifadeler verilerek verilen ifadelere katilimlar
sorulmustur (Tablo 1). Katilimeilarin %56’s1 Alanda yapilan
tarimsal faaliyetler alanin estetigini olumsuz yonde etkiledigini
belirtmistir. Bunun yaninda alanin mevcut hali katilimcilarin
%39’u bakiml, %36’s1 islevsel ve %34’ estetik olarak
degerlendirilmemistir(Tablo-1). Bu alanda yapilan tasarim ve
bakim islemlerinin yetersiz oldugu seklinde yorumlanabilir.

Katilimeilar alanda yapilan tarim faaliyetlerinin alanin
bakimsiz goriinmesine sebep actifini (%47) ve alanda tarim
faaliyetlerinin  yapilmamas: gerektigini (%48) oraninda
belirtmislerdir. Ancak katilimcilarin %41°1 yapilacak yeni bir
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tasarimla tarimsal faaliyetler icin alan olusturulmasi ifadesine
katilmistir (Tablo 1). Bu katilimcilarin alanda yapilan tarim
faaliyetlerinden degil bu faaliyetlerin yapilma seklinden
memnun olmadiklar1 seklinde yorumlanabilir.

Tablo 1. Rize Fener Sahili i¢in ifadelere kullanicilarin yanitlar

Kesinlikle
katiliyorum
Katiliyorum
Fikrim Yok
Katilmiyorum
Kesinlikle
katilmiyorum

Rize Fener Sahilinde yapilan
peyzaj/cevre diizenleme ¢alismalari 4 9
yeterlidir.

]
SN
-
w
[{e]

Rize Fener Sahilinde yapilan
peyzaj/cevre diizenleme ¢aligmalari 4 14 13 39 36
islevseldir.

Rize Fener Sahilinde yapilan
peyzaj/cevre diizenleme ¢aligmalari 6 18 13 32 37
estetiktir.

Alanda bulunan kentsel donatilar
(oturma alanlari, aydinlatmalar, ¢op 3 13 16 35 39
kutulart vb.) yeterlidir.

Alanda yapilan bakim hizmetleri
yeterlidir.

Alanda tarim faaliyetleri
yapilmalidir.

Alanda yapilan tarimsal faaliyetler
alanin estetigini olumsuz yonde 49 17 8 16 16
etkiler.

Alanda yapilan tarim faaliyetleri
alanin bakimsiz gériinmesine 50 18 4 19 15
sebebiyet vermektedir.

Yapilacak yeni bir peyzaj tasarimi
ile tarimsal faaliyetler i¢in yeni 44 22 4 16 20
alanlar olusturulmalidir.

Yapilan tarim faaliyetleri alan

kullanimin kisitlandirir. ar 14 8 20 17
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Anket ¢alismasinda katilimcilara alandan 3 farkli gorsel
verilerek gorseldeki tarim alaninin alanin kentsel estetigini nasil
etkiledigi sorulmustur. Kullanicilarin, birinci gorselin %87’si,
ikinci gorselin %92’si, lglincii gorselin ise %88°1 resimdeki
tarim alaninin kent estetigini olumsuz etkiledigini belirtmislerdir
(Tablo 2).

Tablo 2. Tarim alanlarimin kent estetigi iizerindeki etkilerine
kullanmicilarin yaniti

Olumlu Olumsuz
13 87
92 8
88 12

3. Gorsel
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4. TARTISMA VE SONUC

Yapilan calisgmada Rize Fener Sahili’'nde yiiriiyiis yolu
ve etrafinda bulunan kentsel tanimsiz alanlardaki tarim
alanlarinin kent estetigi tizerindeki etkisi incelenmistir. Calisma
siirecinde alan incelemeleri, fotograflama ve anket ¢alismalari
yapilarak tarim alanlarinin konumlar1 ve alan kullanicilarinin
alan hakkindaki degerlendirmelerine ulasilmistir.

Calisma alan1 Rize Merkez’de Fener mahallesinde
bulunmaktadir. Karadeniz Sahil Yolu ve Deniz arasinda kalan
alanda yiiriiyiis yolu, bisiklet yolu ve oturma alanlar, bir adet
helikopter pisti bulunmaktadir. Alan yerel halk tarafindan
yiirliylils, bisiklet sirme ve oturma gibi amagclarla 6zellikle
giinesli havalarda siklikla kullanilan aktif bir kentsel alandir.

Yapilan anket caligmasinda katilimcilarin %75 inin
alanda yapilan tarim calismalarinin farkinda oldugu goriiliir.
Tarim alanlari, kayalik ve yiirliylis yolu arasinda bulunan ve
oturma birimi olarak da gorev yapan 45 cm’lik bir duvarla
sinirlanmis yesil alan icerisinde yapilmasina ragmen dikkat
¢ekicidir. Bunun baslica sebebi bu alanlari smirlamak igin
kullanilan ahsap ve plastik elemanlardir. Yerel halk kamusal bu
alanda yaptiklar1 tarim faaliyetlerinin diger insanlar ve sokak
hayvanlar1 tarafindan zarar gérmemesi i¢in engeller koymaya
calismistir. Ancak bu engeller disaridan goriintii kirliligine
sebep olmaktadir. Yine sulama i¢in ve fidan yetistirmek i¢in
kullanilan plastik sise ve kutular ve bitkilere destek vermesi i¢in
yerlestirilen siriklar da goriintii kirliligi olugturmaktadir.

Ankete katilan kullanicilar alanda bulunan tarimsal
alanlarin kent estetigini olumsuz etkiledigini belirtmistir.
Karayollarinin ¢evresel etkileri yalnizca ekolojik degil, aym
zamanda gorsel kalite ve kullanict algisi agisindan da
degerlendirilmelidir; Bartin-Amasra karayolu 6rneginde oldugu
gibi, peyzaj diizenlemeleri gorsel kirliligi azaltmak ve dogal
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dokuyu korumak agisindan kritik rol oynamaktadir (Cengiz, vd.,
2016). Alanda bulunan tarim alanlart ise gorsel kirlilik
olusturarak kent estetigini olumsuz olarak etkiler.

Katilimcilar alanda yapilan tarim faaliyetlerinin alanin
kullannmim1 ~ kisitladigini  ancak alanda yeni bir peyzaj
diizenlemesi  yapilmast  durumunda  tarimsal  alanlar
olusturulabilecegini  belirtmiglerdir.  Bu  durum  alan
kullanicilarinin  tarimsal faaliyetleri istememesini degil bu
faaliyetlerin kontrolsiiz bir bigimde ve alan estetigini olumsuz
etkileyecek  sekilde yapilmasimi  istemedikleri  seklinde
degerlendirilebilir. Dinger vd., (2020) binalar, donatilar ve agik
yesil alanlardan olusan c¢evrenin, sadece insanin biyolojik
gereksinimlerini karsilamasinin yeterli olmayacagini, bunun
yant sira psikolojik ihtiyaglarina da yanit veren estetik nitelikler
tagimasi gerektigini vurgulamiglardir.

Sonu¢ olarak, Rize Fener Sahilinde bulunan yiiriiyiis
yolu c¢evresindeki tanimsiz alanlarda olusturulmus tarim
alanlarinin kent estetigini olumsuz yonde etkiledigi, alanin
kullanicilar  tarafindan bakimsiz olarak degerlendirildigi
gorilmiistiir. Bu Rize kent kimligi ve estetigi i¢in olumsuz bir
etki olusturmaktadir. Kentsel yesil alanlarin kalitesi, bireylerin
cevreye yonelik algi ve tercihleriyle birlikte ¢evresel
gereksinimleri tarafindan da sekillenmektedir. Bu dogrultuda,
yesil alanlarin sahip oldugu fiziksel nitelikler ve sunduklar
etkinlik olanaklari, kullanicilarin zihinsel, fiziksel ve sosyal iyi
olus diizeyleri lizerinde belirleyici bir etkiye sahiptir (Yilmaz ve
ark., 2017).

Yerel yoOnetimler tarafindan ilerleyen siireclerde
yiiriitiilecek bakim, tasarim ve planlama c¢aligmalarinda tanimsiz
alanlarin bitkilendirme, kent donatilar1 ya da farkli etkinlik
alanlar1 olarak tanimli hale getirilmesi, halkin tarim faaliyetleri
icin alanlar olusturulmasi ve bu alanlarda bakim ve yonetim
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stireclerinin belirlenmesi ile alanin estetik degeri arttirilabilir.
Kentsel tarimin tedarik zincirini kisaltma, karbon ayak izinin
azalmas1 ve gida ihtiyacinin ucuza karsilanmasi gibi ekonomik
ve ekolojik siirdiiriilebilirligi  destekleyecegi belirtilmistir
(Arslan ve Mumcu, 2024). 2024 yilinda yapilan baska bir
calismada kent i¢i rekreasyon alanlar1 i¢in de benzer Oneriler
getirilmis; bu alanlarin yonlendirme, giivenlik, donat1 ve etkinlik
cesitliligi agisindan yeniden planlanmasi gerektigi, bdylece
kentsel  estetik, gorsel kalite ve kent kimliginin
giiclendirilmesinin amaclandigi belirtilmistir (Bekiryazic1 vd.,
2024).
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KENTSEL YESIL ALAN ANALIZLERINDE
DERIN OGRENME UYGULAMALARI
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1. GIRIS

Kentsel yesil alanlar (Urban Green Space: UGS), kentsel
ekosistemlerin ve kentsel altyapinin hayati bilesenleridir ve
stirdiiriilebilir kentsel gelisim i¢in onemli ¢ok sayida gevresel,
sosyal ve ekonomik fayda saglar (Y. Huang vd., 2024). Diinya
capinda artan kentlesme ile birlikte ekolojik denge, halk saglig1 ve
genel yasam kalitesi konularinda UGS’lerin kritik 6nemi 6n plana
cikmustir (Z. Q. Huang vd., 2024). Bu alanlarin dogru bir sekilde
tanimlanmasi, haritalandirilmas: ve izlenmesi, etkili kentsel
planlama ve ¢evre yonetimi i¢in gereklidir. Son yillara kadar bu
tir caligmalarin yaygin olarak emek yogun veri elde etme /
olusturma ve geleneksel uzaktan algilama tekniklerine dayandig:
goriilmektedir. Ancak bu yoOntemler, kentsel ortamlarin
karmagikligi ve biiyiik yiiz Ol¢limleri nedeniyle genellikle
zorluklar igermektedir. Bu nedenle arastirmacilar, kentsel yesil
altyapinin ¢esitli yonlerini analiz etmek ve 6lgmek icin giderek
daha fazla gelismis derin 6grenme (Deap Learning: DL)
tekniklerinden yararlanmakta ve geleneksel iki boyutlu
Olciimlerin Otesine gecerek daha incelikli gorsel ve cevresel
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algilar1 da kapsayan bir yaklagim benimsemektedir (Z. Q. Huang
vd., 2024; Song vd., 2025). DL’nin ortaya c¢ikisi, uzaktan
algilama analizinde devrim yaratmis ve uydu goriintiilerinden
otomatik 6zellik ¢ikarma ve smiflandirma icin gelismis yetenekler
sunarak, geleneksel yaklasimlarin  siirlamalarini  ortadan
kaldirmistir (Chen vd., 2025).

DL metodolojileri, o6zellikle Evrisimli Sinir Aglan
(CNN), goriintii smiflandirma ve tanima gorevlerinde istiin
performans gostererek, kapsamli uzaktan algilama veri
kiimelerinden spektral, dokusal ve baglamsal bilgilerin daha
kapsamli analizini miimkiin kilmistir (Li vd., 2024). Uygulanan
metodolojiler, sosyal medya goriintiileri ve sokak seviyesindeki
manzaralar gibi ¢esitli veri kaynaklarini entegre ederek canlilik,
kiiltiirel ekosistem hizmetleri ve gorsel ¢ekicilik gibi faktorleri
degerlendirmek suretiyle, UGS’lerin daha derinlemesine
anlasilmasimni kolaylagtirmaktadir (M. Z. Chen vd., 2024; Xu
vd., 2025). Bu teknolojik gelisme, alan1 yeni bir ¢aga tasimis ve
kentsel yesil altyapinin daha hassas ve ayrintili bir sekilde
degerlendirilmesini saglamistir (Li vd., 2024). DL’nin UGS
arastirmalarinda kullanilmasi, genel arazi ortiisti
haritalamasindan, ince taneli yesillik dl¢iimleri ve yesil manzara
indeksi hesaplamalar1 i¢in semantik segmentasyon gibi son
derece uzmanlagmis gorevlere kaymustir (Lee vd., 2024).
DL’nin geligmis yetenegi, yesil altyapinin dagilimi ve 6zellikleri
hakkinda saglam veriler saglayarak daha dogru kentsel planlama
ve cevre politikasi gelistirilmesini kolaylastirmakta (Y. Huang
vd., 2024; Rahaman vd., 2024), yapilan analizler, uzaktan
algilama gortintiilerinden UGS’lerin ¢ikarilmasinin dogrulugunu
ve verimliligini iyilestirmekte ve manuel islemlere bagh
olmaktan kaynakli sinirlamalar1 olan geleneksel yontemlerin
Otesine gecmektedir (Lee vd., 2024; Yu vd., 2024).

Son yillarda UGS’lerin tespiti, izlenmesi ve niteliginin
degerlendirilmesinde DL tabanli yaklagimlar hizla artis
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gostermistir. Bu calisma, 2024 ve 2025 olmak iizere son iki
yilda yayimlanan bilimsel makaleleri inceleyerek giincel
yontemlerin siniflandirilmasini, kullanilan veri tiirleri ve DL
mimarilerinin karsilastirilmasini ve 6ne ¢ikan egilimlerin ortaya
konulmasin1 amaclamaktadir. Gerekli literatiir taramasi,
uluslararasi 6l¢ekte en kapsamli atif veri tabanlarindan biri olan
Web of Science’ta “urban green space” ve “deep learning”
anahtar kelimelerinin “Topic” alaninda birlikte kullanilmasiyla
gerceklestirilmistir. Bu arama baghk, Ozet, yazar anahtar
kelimeleri ve KeyWords Plus alanlarim1 kapsamakta olup, ilgili
yayimlarin kapsamli bigimde tespit edilmesini saglamistir.
Arama sonucunda One ¢ikan toplam 22 arastirma makalesi
lizerinde ¢alisitlmistir. Once yapay zeka (Artificial Intelligence:
Al), makine Ogrenimi (Machine Learning: ML) ve DL
kavramlar1 incelenmis, ardindan literatlirde kullanilan yontemsel
yaklagimlar ele alinmis, ama¢ ve yoOnteme dayali detayh
siiflandirmalar yapilmistir. Son olarak bu araglar ihtiva eden
yontemlerin yetenekleri ve katkilar1 degerlendirilmistir

2. YAPAY ZEKA, MAKINE OGRENIMi VE
DERIN OGRENME

Al, ML ve DL arasinda hiyerarsik bir iliski bulunmaktadir
ve her kavram bir digeri i¢inde yer alir. Verilerden anlam
cikarmay1 amaglayan bir disiplin olan veri bilimi, birlikte veya
ayr1 ayri1 bu araglar1 kullanmaktadir (Sekil 1).

Al, makinelerin insan benzeri zeka Yapay
gostermesini hedefler Zeka
ML, Al'nin bir alt dalidir, veriden Makine
ogrenerek sonug uretir Ogrenimi Veri bilimi, veriden

Veri
Bilimi anlam ¢ikarmay!

DL, ML'nin bir alt dalidir, insan \ amaglayan bir disiplindir

beynini taklite eden yapay sinir Derin \
aglarini kullanir Ogrenme 9

Sekil 1. Al, ML ve DL ile veri bilimi arasindaki iliski
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Al, makinelerde akil yiiriitme, 6grenme, problem ¢ézme
ve algilama dahil olmak iizere insan zekas: siireglerini simiile
etmeye calisan en genis alandir (Harkut ve Kasat, 2019;
Jorstad, 2020). Al'nin nihai amaci, makinelerin tipik olarak
insan zekas1 gerektiren gorevleri yerine getirmesini saglayarak
onlar1 akilli hale getirmektir (Harkut ve Kasat, 2019). ML,
Al'nin temel bir alt alamidir (Pettit vd., 2021; Sharma vd.,
2021). Sistemlerin agik programlama olmadan verilerden
ogrenerek kaliplari tanimlamasini ve i¢ goriiler olusturmasini
saglamaktadir (Harkut ve Kasat, 2019). ML algoritmalari,
bilingli kararlar almak igin istatistiksel modeller kullanarak
deneyim yoluyla performanslarini iyilestirir (Pettit vd., 2021).
Bu, denetimli, denetimsiz ve pekistirmeli 6grenme gibi ¢esitli
yaklasimlar1 igermektedir (Golilarz vd., 2025; ZainEldin vd.,
2024). Esasen, ML, Al'nin 6grenmesi ve adapte olmasi igin
araglar ve yontemler saglarken, DL, ML icinde ozel ve
gelismis bir alt kiime olarak yer almaktadir (Liu vd., 2024).
Karmasik verileri islemek ve hiyerarsik temsilleri 6grenmek
icin genellikle bircok katmana sahip yapay sinir aglarini
kullanmasiyla karakterizedir (Janiesch vd., 2021; ZainEldin
vd.,, 2024). DL, Al'de onemli ilerlemelere yol agmus,
makinelerin goriinti ve konusma tanima gibi karmasik
gorevleri dikkate deger bir dogrulukla gergeklestirmesini
saglamistir (Potnis ve Tiple, 2023; X. Wang vd., 2020). DL'nin
ortaya c¢ikisi, Al'yi daha sofistike insan benzeri biligsel
yeteneklere ulasmaya yaklastirmistir (Harkut ve Kasat, 2019).
Al'nin genel kavramindan DL'nin 6zel tekniklerine kadar
uzanan bu hiyerarsi, teknoloji ve kavramlarin asamali bir
evrimini gostermektedir (Liu vd., 2024).
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3. UGS ARASTIRMALARINDA DL KULLANIMI

UGS aragtirmalarinda DL uygulamalari, yesil alan
Ozelliklerinin nicel degerlendirmesi, bunlarin insan refah
tizerindeki etkisinin analizi ve akilli sehir planlama girisimlerine
entegrasyonu gibi birka¢ ana alana ayrilmaktadir. Bu
uygulamalar, UGS’lere yonelik kamuoyunun goriisiinii anlamak
icin sosyal medya verilerinden yararlanmaya kadar uzanir ve
boylece katilimer planlama ve tasarim siireclerine rehberlik eder
(M. Z. Chen vd., 2024; Cheng vd., 2024; Xu vd., 2025). Ayrica,
bu gelismis yontemler, arastirmacilarin yesil alanlarin gorsel
algisin1  nicelendirerek ve bu i¢ goriileri zihinsel refah
sonuglariyla iliskilendirerek geleneksel Olgiitlerin = Gtesine
gecmelerini saglamaktadir (Cheng vd., 2024; Peng vd., 2025).
Ornegin, arastirmacilar DL’yi kullanmak suretiyle yesil alan
maruziyeti Olciitlerini analiz ederek sakinlerin ifade ettikleri
mutlulugu daha etkili bir sekilde tahmin etmeyi olanakli hale
getirebilirler (Cheng vd., 2024). Bu, insan merkezli yesil alan
maruziyetini dogru bir sekilde yansitmak i¢in zemin
seviyesindeki  perspektifleri  yakalayan  metodolojilerin
kullanilmasimin 6nemini vurgulamaktadir (Z. Q. Huang vd.,
2024; Song vd., 2025). Cesitli gorsel verileri entegre eden bu
yaklasimlar, UGS’lerin hem genis ekolojik katkilarint hem de
insan algist ve glinliik deneyimler tizerindeki dogrudan etkilerini
yakalayarak daha biitiinsel bir degerlendirme yapilmasina
olanak tanimaktadir (M. Z. Chen vd., 2024; Peng vd., 2025).

Li vd. (2024) uzaktan algilama izlemesinin hassasiyetini
ve etkinligini artirmay1, kentsel ii¢ boyutlu dijital yapiy1 tesvik
etmeyi ve UGS’leri tanimlama zorluklarinin iistesinden gelmeyi
amagcladiklar1 ¢alismalarinda, U-Net DL modeli ile Destek
Vektor Makinesi (SVM) modelini birlestiren U-Net-SVM hibrit
modelini kullanmiglardir. Chen vd. (2025) mevcut yontemlerin
yiiksek ¢oziliniirliiklii karmasik uzaktan algilama goriintiilerinden
elde edilen UGS siniflandirmasindaki sinirlamalarin1 asmak igin
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doniistiiricii  tabanli  bir "Dis-Kiiresel-Yerel Dikkat Blogu"
iceren GreenNet ag mimarisi Onermislerdir. Yu vd. (2024)
benzer bir amaca Swin Transformer ve ResNet-50 Cift
Kodlayict Ag1 (STRD-Net) adli semantik segmentasyon modeli
ile ulagsmayr tercih etmislerdir. Uydu goriintiisiinden UGS
indeksinin otomatik tahminini yapmak, smirli veri kiimesi
boyutu ve nesnelerin homojen olmayan uzamsal dagilimindan
kaynaklanan siif dengesizligi sorununu ele almak i¢in yapilmis
bir aragtirmada, U-Net DL mimarisi ve transfer 6grenimi
yontemleri kullanilmistir (Rahaman vd., 2024). Yang vd. (2025)
yesil alan ve su kiitlesi icin yliksek hassasiyetli segmentasyon
sonuglart elde etmeye yonelik Tam Evrisimli Ag (FCN), U-Net,
PSPNet, UperNet, DeepLabV3+, Yiiksek Cozinirlikli Ag
(HRNet) ve SegFormer temel alinarak gelistirilmis bir esik
algoritmas1 sunmaktadir. EfficientNetV2 CNN modelini 6neren
Z. B. Wang vd. (2024), uzaktan algilama goriintiilerini
kullanarak UGS, otopark, mavi alan ve meydanlarin mekansal
dagilim ozelliklerinin daha dogru analizini yapabilmeyi
hedeflemislerdir. Jiang vd. (2024) benzer bir amagla yiiriittiikleri
arastirmalarinda UGS’lerin kendilerine has o6zelliklerine gore
0zel olarak tasarlanmis, Ters Piksel Diizenleme Sinir Ag:
(GSRPnet) adli segmentasyon modelini kullanmiglardir. Zhao ve
Lin (2024) panoramik kamera ile goriintii toplama yontemi,
SegFormer-B5 anlamsal segmentasyon modeli ve ViT-base-p16
gorlintii siniflandirma modeli kullanarak elde ettikleri nesnel ve
O0znel degerlendirme metriklerini tanitmiglar, bu metriklerin
UGS’lerin, ozellikle parklarin gorsel peyzaj kalitesini hizli ve
dogru analiz etme, diisiik kaliteli alanlar1 belirleyerek mekansal
yenileme ve iyilestirme planlarina bilgi saglama yetenegine
sahip oldugunu belirtmislerdir. Sokak diizeyindeki yesillik
seviyesi ve spatio-temporal desenleri ile farkli bolgelerdeki yesil
goriiniirlik esitligini degerlendirmek ve dinamik degisimleri
ortaya koymak amaciyla yapilan bir arastirmada DeepLabV3+
modeli (ADE20K veri seti ile egitilmis) Onerilmistir (Guo vd.,
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2025). Peng vd. (2025) UGS morfolojisinin ve O6zelliklerinin
gorsel algi tercihlerini nasil etkiledigini, bu iliskilerin yesil alan
miktarinin 6tesinde ek aciklayicit deger saglayip saglamadigin
belirlemek icin transformer mimarisini kullanan Mask2Former
gorlintii segmentasyonu DL modelini (ADE20K veri seti ile
egitilmis) kullanmislardir. Zhi vd. (2024) uzaktan algilama
gorlntiileri ile UGS’lerin {ist diizey sosyal islevsel gorevi
arasindaki semantik boslugu daraltmak ve sosyal islevsel
bolgeleri haritalamak i¢in yeni bir metodoloji olarak CNN
mimarisine dayalt U-Net, ResNet-101 (omurga ag1) ve ArcGIS
Pro DL modiliinii 6nermektedir. Song vd. (2025) PSPNet
teknigi ile, yasl yetiskinler arasinda sokak diizeyindeki yesillik
ile fiziksel aktivite arasindaki iligkiyi kesfetmeyi, bu sayede
UGS planlamasma bilgi saglamayr hedeflemislerdir. Sokak
yesilliginin mekansal dagilimindaki esitsizligi degerlendirmek
ve bilesenler arasindaki iligkileri ortaya koymak amaciyla
yapilan bir arastirmada omurga ag1 MobileNetV1 ile
degistirilmis ve Cityscapes veri kiimesi ile egitilmis dort
semantik segmentasyon modeli karsilastirilmistir. Bunlar U-Net,
DeepLabV3+, PSPNet ve SegNet’tir.

Bazi arasgtirmalarda kullanilan yontemler model
entegrasyonu igeren hibrit veya 6zel modellerdir. Bir 6nceki
paragrafta bahsi gecen kaynaklardan Li vd. (2024), Rahaman
vd. (2024) ve Zhi vd. (2024) bu kapsamdadir. Bunlarin yani
sira yiiksek yogunluklu UGS yonetiminde genglerin algiladigi
kiltiirel ekosistem hizmetlerinin mekansal modelini ortaya
koymak, en c¢ok deger verilen hizmetleri ve farkli peyzaj
ozelliklerine sahip UGS’lerin genglerin algiladigi  bu
hizmetlere katkilarin1 belirlemek amaciyla, sosyal medya
fotograflarinin DL uzamsal analizinin yapildigt bir aragtirma
yayinlanmistir. Bu aragtirmada ResNet-50 (SimCLRv2
cercevesine dayall) ile kendi kendini denetleyen 6grenme ve
denetimli ince ayar stratejisini birlestiren iki agsamali egitme
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modeli, Rastgele Orman (RF) algoritmast ve ¢ekirdek
yogunluk analizinden olusan bir yontem uygulanmistir (Xu vd.,
2025). Ayrica Zhou vd. (2024) kentsel yenileme senaryolarinda
blok ol¢ekli UGS’lerin yapisal evrimini DL kullanarak
¢0zmek, yesil alan morfolojisinin ve Ozelliklerinin gorsel algi
tercihlerini nasil etkiledigini anlamak, diisiik kaliteli alanlar
belirlemek tiizere yerel iklim bolgesi cercevesine dayali RF
modeli ve UGS yapisal tiplerini tanimlayan bir derin CNN
modeli olan VGG16 tabanli DL modelini 6nermektedir.

Literatiirde uzaktan algilama ile nesne tespiti esasina
dayali yontemler de dikkat ¢ekmekte ve basarili sonuclar
vermektedir. Alfarhood vd. (2025), NDVI teknigini kullanarak
UGS’lerin kapsamini (yesil alan yiizdesi ve kapsama alani) ve
gelismis bir nesne algilama modeli olan YOLOv11 kullanarak
her bolgedeki agac sayisini belirleyen iki siiregli bir metodoloji
uygulamistir. Arastirmacilar UGS’lerin gerekli 6zelliklerini
dogru bir sekilde degerlendirmedeki zorluklar1 ve etkili izleme
ve planlamanin 6niindeki mevcut yontemlerin sinirliliklarindan
kaynakli engelleri agmak i¢in canli uydu goriintiileri ve
gelismis DL tekniklerinden yararlanan yenilik¢i bir ¢6zim
onermislerdir. Hu vd. (2025) UGS’lerin gorsellestirilmesi igin
cok zamanli ve ¢ok perspektifli bir analiz ¢ergevesi
gelistirerek, mevsimsel degisiklikleri ve gorsel g¢esitliligi
yakalayan, tiir diizeyinde bitki Ortiisii Olgebilen bir endeks
gelistirmislerdir. Hareket ve 3D Gauss dagilimi yapis1 dahil
olmak tizere bilgisayarli goriis, DL ve 3D rekonstriiksiyon
teknolojilerini entegre eden endeks, Mevsimsel Tiir-Spesifik
Bitki Goriiniim Endeksi (S3PVI) olarak adlandirilmistir. Daha
stirdiiriilebilir ve yasanabilir sehirler yaratmada UGS’lerin
roliine iligkin tartisgmaya katkida bulunmayr hedefleyen
Wagner vd. (2025), serbestge erisilebilen kamu verileriyle 3-
30-300 kuralimt uygulamak i¢in, ArcGIS Pro'daki DL
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modiiliiniin bir parcast olan Agac Tespiti aracini kullanan
aktarilabilir bir metodoloji sunmuslardir.

Literatiirde UGS analizlerinde klasik ML arag¢larini
kullanarak siniflandirma ve tahmin yapabilme yetenegine sahip
yontemlerin gelistirildigi arastirmalar da mevcuttur. Bunlardan
Li vd. (2024) bu boliimiin ikinci, Xu vd. (2025) ve Zhou vd.
(2024) ise tiglincli paragraflarinda bahsi gegen arastirmalardir.
Bu kapsamdaki bir diger ¢alisma ise C. H. Chen vd. (2024)
tarafindan yapilmistir. Arastirmacilar UGS’lerdeki dis termal
konforu degerlendirmek, biiylik veri analizi ve saglikla iliskili
yanitlar1 igeren veri tabani sinirlamalarini ele almak, saglikla
ilgili fizyolojik ve psikolojik parametrelerin degerlendirilmesi
icin dis termal konforu haritalandirmak vb. amacglarla RF
algoritmasi, XGBoost, Radyal Tabanli Fonksiyon Sinir Agi
(RBF) ve ResNet kalint1 ag1 kullanmiglardir.

Metin tabanli mekansal bilgiyi analiz etmek {izere
Dogal Dil Isleme (NLP) tekniklerini kullanan arastirmalara
bakildiginda iki ¢aligma 6n plana ¢ikmaktadir. Cao vd. (2024),
ilgi c¢ekici noktalarin isim metnindeki anlamsal bilgiyi
cikarmak tizere NLP DL modellerinden biri olan BERT
kullanilarak gelistirilen bir haritalama yontemi Onermektedir.
Amag, UGS’lerin  sosyal  fonksiyonlarinin  Onemini
vurgulayarak, cok tipli ve ince taneli fonksiyonel haritalama
sorununu ¢6zmek, ilgi c¢ekici nokta (POI) verilerindeki
anlamsal bilgiyi etkin bir sekilde tanimlamak ve cesitli
fonksiyonel UGS tiplerini dogru bir sekilde ¢ikarmaktir. Cheng
vd. (2024) ise NLP teknigi kullandiklar1 arastirmalarinda
sakinlerin ifade ettigi mutluluk ile UGS maruziyeti arasindaki
iliskiyi ve bunun gostergelerini belirlemeyi, bu sayede saglik
faydalarint en iist diizeye c¢ikarmaya ve mutlu bir sehir
yaratmaya yonelik planlama ve tasarim stratejilerine katki
sunmay1 hedeflemislerdir.
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Veri hazirlama ve dogrulama amaciyla goriintii toplama
ve etiketleme esasina dayali yontemleri kullanan ¢alismalardan
biri Zhao ve Lin (2024) tarafindan yapilmis ve bu boliimiin
ikinci paragrafinda bahsedilmistir. Bir diger calismada ise
geleneksel 2D haritalama yoluyla elde edilen UGS dagilimi ve
biliyiikliigiine iligkin verinin bu alanlarin kalitesini ve
canliligini ifade etmedeki sinirliliklarini minimize etmek ve
kentlerde insan-sehir-doga arasindaki ¢ok yonli etkilesimleri
daha iyi anlamak ve degerlendirmek iizere Dolayli Kentsel
Doga Canlilig1 (IUNV) adli yeni bir kavram ve degerlendirme
cergevesi Onerilmektedir. Bunun i¢in bilgisayar gorist,
denetimsiz ML, goriintlii segmentasyonu (ADE20K veri seti ile
egitilmis), Google Vision API ile otomatik goriintii etiketleme,
hiyerarsik kiimeleme teknikleri kullanilmistir (M. Z. Chen vd.,
2024).

Bu ¢alismanin kapsamina giren makaleler arasinda hizli
ve diisik maliyetli aglar olusturmak amaciyla verimli CNN
kullanan iki ¢alisma bulunmaktadir. Bunlar Z. B. Wang vd.
(2024) ve Z. Q. Huang vd. (2024) tarafindan yapilmis olan ve
bu boliimiin ikinci paragrafinda bahsi gegen arastirmalardir.

Incelenen 22 makalede yontem veya ydntemin bir
parcast olarak kullanilan Al araclari, yaklasimlari ve amaglar
ile birlikte Tablo 1’de goriilmektedir.
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Tablo 1. Incelenen 22 arastirmanin yontem, yaklasim ve amaglar

Referans
Yontem / Model Amacg
Yaklasim
. Uzaktan algilama izlemesinin hassasiyetini
1. Li vd. (2024) artirmak; kentsel park yesil alanlarinin

U-Net + SVM (Hibrit
Model)

diizenini belirleme zorluklarini agmak;
kiigiik veya karmasgik bitki topluluklarini
ayirt etmek; yiiksek ¢oziintirliklii
goriintiilerle yesil alan kapsamini
degerlendirmek.

GreenNet (i¢-Dis
Kodlayier + Doniistiiriicii
Dikkat Blogu)

Transformer tabanh DL

Karmagik UGS o6zelliklerini dogru
¢ikarmak; bilimsel planlama igin veri
destegi saglamak; yiiksek ¢oziiniirliklii
karmasik goriintiilerde siniflandirma
sinirlamalarini agmak.

3. Yu vd. (2024)

DL (cift kodlayicy)

UGS’lerin alanint hizli ve dogru
belirlemek; kentsel arazi 6zelliklerine
odaklanarak uzaktan algilama ¢ikarim
zorluklarini ¢6zmek.

4. Rahaman vd. (2024)

U-Net (InceptionV3
omurga, transfer
O0grenimi)

Uydu goriintiilerinden UGS indeksini
otomatik tahmin etmek; sinif dengesizligi
ve sinirli veri seti sorunlarini azaltmak.

FCN, UNet, PSPNet,
UperNet, DeepLabV3+,
HRNet, SegFormer +
Esik Algoritmasi

Karsilastirmal DL

Yesil alan ve su kiitlelerinin
segmentasyonunda yiiksek dogruluk elde
etmek; farkli 6lgeklerdeki nesneleri
isleyerek saglamlik ve hassasiyeti artirmak.

6. Z. B. Wang vd. (2024)

Yapili ¢evrenin kalitesini degerlendirmek;
yesil alan, otopark ve mavi alanlarin
mekansal dagilimini analiz etmek; uzaktan
algilama goriintiilerinden otomatik arazi
kullanim siniflandirmasi iiretmek.
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7. Jiang vd. (2024) Yiiksek mekansal ¢oziiniirliiklii
GSRPnet goruntule.rden yesil alan bilgilerini dogru
.................... ¢ikarmak; kentsel planlama ve gevresel
DL (bzel ag) izleme i¢in ¢oziimler sunmak.

8. Alfarhood vd. (2025)

NDVI + YOLOv11 (iki
asamali metodoloji)

Uzaktan algilama +
Nesne tespiti

Yesil alan kapsami ve aga¢ sayimini dogru
degerlendirmek; canli uydu gorintiileriyle
DL’yi birlestirerek planlama ve izleme
sinirhiliklarint agmak.

9. Xu vd. (2025)

SimCLRv2 + ResNet-50 +
RF

Kendi kendini denetleyen
o6grenme + ML

Sosyal medya fotograflarini analiz ederek
genglerin yesil alan algisina dayali kiiltiirel
ekosistem hizmetlerini haritalamak ve
mekansal modeller olugturmak.

10. Cao vd. (2024)

BERT tabanh POI
Anlamsal Analiz Yontemi

NLP+ DL

POI verilerinden fonksiyonel yesil alan
tiplerini ¢ikarmak; UGS’lerin sosyal
fonksiyonlarini ince taneli bigimde
haritalamak.

11. C. H. Chen vd. (2024)

RF, XGBoost, RBF,
ResNet

ML + Derin aglar

UGS’lerde dis termal konforu
degerlendirmek; saglikla iliskili fizyolojik
ve psikolojik parametreleri haritalamak.

12. Zhou vd. (2024)

Hibrit ML + DL

Kentsel blok 6lgeginde yesil alanlarin
yapisal evrimini incelemek; morfolojinin
gorsel algi tercihleriyle iliskisini
¢Oziimlemek.

13. Zhao ve Lin (2024)

Panoramik Kamera +
SegFormer-B5 + ViT-
base-p16

DL + Goriintii analizi

UGS’lerin gorsel kalitesini degerlendirmek;
park peyzaji kalitesini 6l¢gmek ve diigiik
kaliteli alanlar1 belirlemek.

14. Hu vd. (2025)

S3PVI (3D
Rekonstriiksiyon + DL)

3D modelleme + DL

Mevsimsel degisimleri ve gorsel cesitliligi
yakalayarak tiir diizeyinde bitki ortiisiini
6lemek; ¢cok zamanli gorsellestirme
gercevesi olugturmak.
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15. Cheng vd. (2024) Kent sakinlerinin mutluluk diizeyi ile yesil
NLP """" alan maruziyeti arasindaki iliskiyi

.................... belirlemek; saglik ve refah odakli planlama
Metin analizi + Al stratejileri gelistirmek.

16. Guo vd. (2025)

DeepLabV3+ (ADE20K Yesil goriiniirlikteki zamansal degisimleri

on egitimli)

DL + istatistiksel analiz

ve esitligi incelemek; sokak diizeyinde
yesillik dagilimini analiz etmek.

17. Wagner vd. (2025)

ArcGIS Pro — Agac

Kamu verileriyle 3-30-300 kuralini
uygulayabilen aktarilabilir bir metodoloji

;{: sglfi'{;ram (DL gelistirmek; siirdiiriilebilir sehir
vocum planlamasina katki saglamak.

CBS + DL

18Pen g vd. (2025) Yesil alan morfolojisinin gorsel algt
Mask2Former tercihleri tizerindeki etkilerini

(Transformer tabanl)

DL - Transformer

degerlendirmek; yesil alan miktarinin
otesinde aciklayici iliskileri belirlemek.

19. Zhi vd. (2024)
U-Net + ResNet-101 U(;iSksosyil1 1§1e\;( lA)olglelenﬁl hantalamak;
(ArcGIS Pro) gok kaynakli mekénsal verileri entegre
................... ederek semantik boslugu azaltmak.
DL + CBS
20. Song vd. (2025) Sokak diizeyinde yesillik ile fiziksel

aktivite arasindaki iliskiyi analiz etmek;

asl1 niifusa yonelik yesil alan planlamasina

DL (CNN tabanh iafkl saglamZk 2 ’
segmentasyon) '

21. Z. Q. Huang vd.

U-Net, DeepLabV3+,
PSPNet, SegNet

DL (hafif aglar)

Sokak yesilliginin mekansal dagilimindaki
esitsizlikleri ve bilesenler arasi iligkileri
degerlendirmek.

22. M. Z. Chen vd. (2024)

Google Vision API +
Hiyerarsik Kiimeleme
(IUNYV cercevesi)

Bilgisayarh Goriis +
Denetimsiz Ogrenme

2D haritalamanin sinirliliklarini asarak,
insan-sehir-doga etkilesimini analiz eden
TUNV kavramini gelistirmek.
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4. SINIFLANDIRMALAR

Incelenen 22 akademik makale, UGS analizlerinde hem
ama¢ hem de yontem agisindan cesitlilik gostermektedir.
Amaglar tematik olarak bes ana grupta toplanabilir (Sekil 2).
Uzaktan algilama ve goriintii tabanli tespit ve siniflandirma
yapmay1 hedefleyen grup, yesil alanlarin otomatik olarak
tanimlanmasi,  smiflandirilmast  ve  kapsaminin  yiiksek
dogrulukla  Olgiilmesi  lizerine  yogunlagsmaktadir.  Bu
aragtirmalarda U-Net, DeepLabV3+, SegFormer ve hibrit CNN—
SVM gibi modeller yaygin olarak kullanilmistir. Odak noktasi
uzaktan algilama verilerinden yesil alanlar1 ayirt etmek, kiigiik
Olcekli bitki topluluklarini dogru bigimde tespit etmek ve gorsel
yorumlama hassasiyetini artirmaktir. Gorsel kalite, morfoloji ve
yapisal analiz yapan gruptaki ¢aligmalar, UGS’lerin bigimsel ve
gorsel niteliklerini degerlendirmekte; mekansal morfoloji, gorsel
alg1 ve peyzaj kalitesine odaklanmaktadir. Bunlarda SegFormer,
ViT-base-pl6 ve Mask2Former gibi ileri diizey segmentasyon
ve siiflandirma modelleri kullanilmistir. Sosyal, fonksiyonel ve
algisal boyutlar1 belirlemeye yogunlasan grupta ise yesil
alanlarin sosyal iglevlerini, kullanic1 algisimi ve mutluluk
tizerindeki etkilerini inceleyen arastirmalar bulunmaktadir.
Bunlarda NLP (6zellikle BERT), CNN ve denetimsiz 6grenme
yontemleriyle sosyal medya, POI ve goriintii verilerinden bilgi
cikarimi yapilmaktadir. Saglik, konfor ve esitlik etkilerini
inceleyen grup yesil alanlarin fiziksel aktivite, termal konfor,
saglik ve vyesil esitligi tlizerindeki etkilerini degerlendiren
calismalar grubudur ve RF, XGBoost, DeepLabV3+ ve PSPNet
gibi modeller kullanilmistir. Son olarak planlama ve politika
uygulamalarina odaklanan calismalar, kentsel siirdiiriilebilirlik
ve erigilebilirlik acisindan yesil alanlarin planlama siireglerine
entegrasyonunu hedeflemektedir ve bunlarda ArcGIS Pro’nun
DL modiilleri ve Cografi Bilgi Sistemi (CBS) tabanh
yaklagimlar 6ne ¢ikmaktadir.
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Amaca Gore Siniflandirma

! 2 : @ @

Uzaktan algilama Gorsel kalite Sosyal ve
tabanl ve morfoloji fonksiyonel
tespit/siniflandirma analizi analiz

Yesil alan Yapisal, morfolojik, Ekosistem Termal konfor, Kentsel

kapsami, tespiti, gorsel analiz hizmetleri, fiziksel aktivite, surduralebilirlik,
dogruluk artirimi mutluluk, sosyal yesil esitlik erigilebilirlik
SegFormer, ViT, islev
CNN, U-Net, Mask2Former, 3D RF, DeeplLabv3+, ArcGIS Pro, derin
Transformer, hibrit NLP, CNN, PSPNet, GIS 6grenme araclari
modeller 12-14, 18 kiimeleme, BERT
11, 16, 20, 21 17
1-8 9, 10,15, 19, 22

Sekil 2. Literatiiriin amaca gore siniflandirilmasi

Kullanilan AI, ML ve DL yontemlerinin bes teknolojik
grupta toplandig1 goriilmektedir (Sekil 3). DL tabanli goriintii
segmentasyonu en ¢ok kullanilan yOntemdir. U-Net,
DeepLabV3+, PSPNet, HRNet, SegFormer ve transformer
tabanli aglar; yesil alan siniflandirmasi ve segmentasyonunda
temel araglardir. Goriintii siniflandirma  ve degerlendirme
modelleri kullanan arastirmalarda, EfficientNetV2, ResNet-50,
YOLOv1l, ViT-base-pl6 gibi modeller, gorsel Kkalite
degerlendirmesi, bitki tiirii analizi veya mekéansal dagilimin
belirlenmesinde kullanilmistir. Klasik ML yaklagimlar1 olan RF,
XGBoost, RBF aglar1 ve SVM gibi algoritmalar; termal konfor,
morfolojik analiz veya sosyal mekansal modellemede
uygulanmis olup c¢ogunlukla DL modellerine entegre edildigi
goriilmektedir. NLP yaklasimlarindan BERT ve duygu analizi
modelleri, kullanic1 deneyimi, mutluluk ve yesil alan iglevlerinin
anlamsal ¢oziimlemesinde kullanilmistir. Entegre / hibrit Al
sistemleri, bilgisayarli goriis, denetimsiz Ogrenme, goriintii
etiketleme ve CBS tabanli DL modiillerinin bir arada
kullanildigr karma yaklagimlard olup cogunlukla politika ve
planlama odakli caligmalarda one ¢ikmaktadir.
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Yonteme Gore Siniflandirma

1 : g @ @
Gorunti Goruntu p
segmentasyonu Siniflandirma Klasik ML
(DL) Degerlendirme (DL)
CNN CNN / Vision RF, XGBoost, Derin dil Coklu Al bilesenleri
Transformer Transformer SVM, RBF modelleri (CV + r(\‘31?9+ ML +
LP)
U-Net, PSPNet, EfficientNetV2, 1,9,11,12 BERT, NLP
DeepLabv3+, ResNet50, duygu analizi ArcGIS Pro Al
SegFormer, YOLOv11, ViT moduli, Google
Mask2Former 10, 15 Vision API,
6,8,9,12-14 Kimeleme
1-5,7,12, 13, 16,
18,19, 21 17, 20, 22

Uzaktan algilama, Gorsel kalite, Termal konfor,
siniflandirma, tir, mekansal morfolojik sinif,
morfoloji dagilim sosyal analiz

Sekil 3. Literatiiriin yonteme gore siniflandirilmasi

5. SONUC

DL tekniklerinin entegrasyonu, UGS’leri analiz etme ve
anlama kapasitemizi énemli 6l¢lide gelistirmis ve bu alanlarin
dagilimi, erisilebilirligi ve insan refahi {izerindeki etkileri
hakkinda benzeri goriilmemis i¢ goriiller sunmustur. Bu
sofistike analitik araglar, kentsel planlamacilar ve politika
yapicilarin yesil altyapr gelistirme i¢in daha adil ve etkili
stratejiler gelistirmesine, sosyoekolojik adaleti tesvik etmesine
ve iklim degisikligi karsisinda kentsel direncin artirilmasina
olanak saglamaktadir (Y. Huang vd., 2024; Wagner vd., 2025).
DL’nin giiclinden yararlanarak, sehirler yesil alan tasarimini
optimize edebilir, topluluk katilimimi tegvik edebilir ve
nihayetinde tiim sakinler i¢in daha saglikli, daha stirdiirtilebilir
kentsel ortamlar yaratabilir (M. Z. Chen vd., 2024).

ML ve DL tekniklerinin UGS analizlerindeki kullanimi
icin gelecek arastirmalar, mevcut smirliliklart gidermeye
odaklanmalidir. Ozellikle, kiigiik yesil alan pargalarim, karmasik
bitki topluluklarin1 ve bulanik smirlart daha dogru bir sekilde
simiflandirabilen  modellerin  gelistirilmesi  biiyilk ~ 6nem
tasimaktadir (Li vd., 2024). Siipervizyonlu Ogrenmenin veri
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bagimliligim1 azaltmak amaciyla, denetimsiz ve yar1 denetimli
o0grenme yaklagimlarinin UGS ¢ikariminda daha etkin kullanimi
aragtirtlmalidir.  Farkli veri kaynaklarindan gelen heterojen
bilgileri entegre edebilen modellerin gelistirilmesi, analizlerin
kapsamin1 ve dogrulugunu artiracaktir (Y. Huang vd., 2024).
Ayrica, hem biiyiik 6l¢ekli sehirleri hem de ince taneli ve ¢ok tipli
kentsel alanlar1 es zamanli olarak degerlendirebilen yontemlere
odaklanilmalidir. Zira bu alanda hala 6nemli bir aragtirma boslugu
bulunmaktadir (Cao vd., 2024). Bu ileri teknoloji modellerinin
kentsel planlama ve tasarim kararlarini destekleyen pratik karar
destek sistemlerine dahil edilmesi, kentsel siirdiiriilebilirlik
hedeflerine ulagsmada kritik bir rol oynayacaktir (Rahaman vd.,
2024).

ML ve DL tekniklerinin UGS analizlerinde kullanimu,
geleneksel uzaktan algilama ve CBS’ye dayali yontemlere kiyasla
onemli yenilikler sunmaktadir. Bu yaklagimlar, uydu goriintiileri,
sosyal medya verileri, sokak goriintiileri vb. biiyiik hacimli ve ¢ok
kaynakli verileri yiiksek dogrulukla isleyerek mekansal oriintiileri
ve yesil alan dinamiklerini daha derinlemesine ortaya
koymaktadir. Ozellikle derin sinir aglar1 (6rnegin U-Net, ResNet,
DeepLabV3+) ve transformer tabanli modeller, kentsel karmasik
dokularda yesil alanlarin otomatik tespiti, siniflandirilmasi ve
zamansal degisimlerinin izlenmesinde yiliksek performans
saglamaktadir. ML tabanli algoritmalar (6rnegin RF, SVM,
XGBoost) ise ekolojik, termal konfor veya sosyo-kiiltiirel
parametrelerin modellenmesinde giiclii  Ongorii  yetenekleri
sunmaktadir. Bu biitiinlesik yapay zeka yontemleri, kentsel
strdiiriilebilirlik, ekosistem hizmetlerinin degerlendirilmesi ve
cevresel adalet gibi alanlarda karar destek siireclerini
giiclendirmekte; kent planlamasinda daha nesnel, dinamik ve veri
odakli yaklagimlarin  gelistirilmesine olanak tanimaktadir.
Boylece ML ve DL temelli analizler, kent ekolojisinin daha akill
ve biitiinciil bigimde yonetilmesine katki saglayacaktir.
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