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INCREASING AWARENESS OF CLIMATE CHANGE AND HISTORICAL
ENVIRONMENT AMONG SECONDARY SCHOOL STUDENTS

ILKOGRETIM iKiNCi BASAMAK OGRENCILERINDE iKLiM DEGIiSiKLiGi VE
TARIHi CEVRE FARKINDALIGININ ARTIRILMASI

Prof. Dr. Eti AKYUZ LEVi

Dokuz Eylul University, Faculty of Architecture, Department of Architecture, izmir,
TURKIYE

ORCID ID: 0000-0003-3113-686X

ABSTRACT

Introduction and Purpose: It is known that climate change is the most important universal
problem of our time and its effects are increasing rapidly day by day. Although climate change
has always been seen throughout history, it emerged much more dramatically after the
Industrial Revolution. This situation shows that the human factor plays a very important role
in this. The situation in question, which causes unusual climate events, affects the whole world
and causes loss of life and property. Therefore, it is necessary for states, institutions as well as
individuals to make efforts to address the issue. In this way, it may be possible to reduce the
greenhouse gases released into the atmosphere and prevent the temperature increase in the
world. The aim of the study is to measure the effects of the training carried out to increase the
awareness of climate change and historical environment among 7th grade students in the
second stage of the 4+4+4 education system in Turkey and to determine the method for
implementation.

Materials and Methods: In this context, a workshop was conducted with a limited group of
students by using the printed book and enriched digital content, which are the outputs of the
scientific research project titled “Developing Curriculum and Enriched Digital Content for
Raising Climate Change Awareness in Secondary School Students (11-14 age group)”.

Result: The evaluations of the pre-test and post-test conducted in this context provided an idea
about the effect of the training and showed that the students' consciousness and awareness
regarding the subject improved significantly. The widespread implementation of the study is
of great importance for the adults of tomorrow to be prepared for the issue through mitigation
and adaptation, as well as for the conservation of Turkey's rich cultural heritage and the
elimination of the negativity of climate change impacts.

Keywords: Climate Change; Historical Environment; Student; Awareness; Education

OZET

Giris ve Amac: Iklim degisikliginin giiniimiiziin en dnemli evrensel sorunu oldugu ve
etkilerinin her gegen giin hizla arttig1 bilinmektedir. Iklim degisikligi tarihsel siirecte her zaman
goriilmiis ise de, Endiistri Devrimi sonrasi ¢ok daha carpici bir sekilde ortaya ¢ikmistir. Bu
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durum da, bunda insan faktoriiniin ¢ok 6nemli rolii oldugunu gostermektedir. Olagandis iklim
olaylarina neden olan s6z konusu durum tiim diinyay:1 etkilemekte, can ve mal kayiplari
olusturmaktadir. Dolayist ile, konuya yonelik olarak devletler, kurumlar yani sira bireylerin de
caba sarf etmesi gerekmektedir. BOylece atmosfere salinan sera gazlarinin azaltilmasi ve
diinyadaki sicaklik artiginin engellenmesi olanakli olabilir. Calismanin amaci, Tirkiye’de
4+4+4 seklinde yiiriitiilen egitimin ikinci basamaginda 7. sinif 6grencilerinde iklim degisikligi
ve tarihi ¢evre farkindaliginin artirilmasina yonelik gergeklestirilen egitimin etkilerinin
Olciilerek uygulamaya iliskin yontem belirlenmesidir.

Materyal ve Yontem: Bu baglamda yiiriitillen “/lkégretim Ogrencilerinde Iklim Degisikligi
Farkindalig1 Saglamaya Yénelik Ogretim Programi ve Zenginlestirilmis Dijital Icerik
Gelistirme (11-14 yas grubu)” bashikli giidiimlii bilimsel arastirma projesinin ¢iktilart olan
basili kitap ve zenginlestirilmis dijital igerikten yararlanilarak sinirli bir 6grenci grubu ile
calistay yapilmustir.

Sonug¢: Bu kapsamda uygulanan 6n test ve son test degerlendirmesi egitimin etkisi konusunda
fikir vermis ve 6grencilerde konuya yonelik biling ve farkindaligin belirgin sekilde gelistigini
gostermistir. Calismanin yayginlastirilarak uygulanmasi, yariin biiyiiklerinin azaltim ve uyum
ile konuya hazirlikli olmasi yani sira Tirkiye'nin zengin kiiltiirel mirasinin yasatilarak
korunmasi ve iklim degisikligi etkilerinin olumsuzluklarinin giderilmesi agisindan biiyiik 6nem
tagimaktadir.

Anahtar kelimeler: Iklim Degisikligi, Tarihi Cevre, Ogrenci; Farkindalik; Egitim

INTRODUCTION

Climate change is today's most important universal problem affecting all geographies, all
disciplines, humanity and life. Although climate change has been observed in the historical
process, the fact that it has been observed more intensely after the Industrial Revolution reflects
the role of the human factor in this negative situation. Climate change caused by the increase
in greenhouse gases released into the atmosphere creates unusual climate events. Extreme heat
and extreme cold, strong winds, floods and droughts, unstoppable forest fires, rise in sea level
are some examples. This situation affects the historical assets of countries as well as life. The
melting of glaciers and the rise in sea level create the risk of coastal settlements being flooded.
In this case, in addition to affecting the historical structures here, the emergence of climate
migration results in the destruction of the intangible cultural heritage such as traditions and
customs as well as the tangible cultural heritage of the settlements. Therefore, it is an inevitable
necessity for states and institutions as well as individuals to make efforts with mitigation and
adaptation against the negative effects of climate change. In this way, it may be possible to
reduce the greenhouse gases released into the atmosphere and prevent the temperature increase
in the world. In recent years, in the context of the striking effects, the 240-day-long forest fires
in Australia (2020), the 10-day-long forest fires in Antalya, the floods in the Black Sea (2021)
, the sea flooding in Izmir (2023), Tiirkiye, the floods in Dubai, and the recent fires in Los
Angeles, USA can be given as examples (Figure 1-2).
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Figure 1 — Wildfire of South California
(Euronews, 2025- Noah Berger)

Figure 2 — Floods in Dubai (Euronews, 2025- Photo: Jon Gambrell)

The aim of the study is to increase awareness of climate change and historical environment in
students in the second stage of education carried out in 4+4+4 format in Turkey. In this context,
it is aimed to determine the method for implementation by measuring the effects of the realized
trainings.

CONCEPTUAL FRAMEWORK
Climate Change

Climate change is defined in the United Nations Framework Convention on Climate Change
(UNFCCQC) as follows:

“Climate change” means a change of climate which is attributed directly or indirectly to
human activity that alters the composition of the global atmosphere and which is in addition
to natural climate variability observed over comparable time periods (United Nations
Framework Convention on Climate Change, 1994, p.3).

Climate change is the most important universal problem of our day with its increasing,
observed and experienced effects. As stated in the introduction, it causes extraordinary climate
events, resulting in loss of life and property. This unfavorable situation poses a greater threat
to the future and necessitates urgent measures.

Although climate change has been observed at various times in the historical process, its
intensification after the Industrial Revolution is important in terms of revealing the role of the
human factor in the formation of this negative situation. Many international meetings have
been organized to discuss this problem, mitigate its impacts and for adaptation. One of the
efforts in this regard is the establishment of the Intergovernmental Panel on Climate Change.
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“The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body for
assessing the science related to climate change.... The IPCC was created to provide
policymakers with regular scientific assessments on climate change, its implications and
potential future risks, as well as to put forward adaptation and mitigation options” (ipcc,
2025).

The “Education, Training and Public Awareness” section of the United Nations Framework
Convention on Climate Change also emphasizes the development of public awareness and
education on climate change and its impacts, public access to information, and the creation of
educational materials on this issue. Some of these articles are as follows:

“- the development and implementation of educational and public awareness programmes on
climate change and its effects,

- the development and exchange of educational and public awareness material on climate
change and its effects” (United Nations Framework Convention on Climate Change, 1994,

p.10).

Historical Environment

The historical environment is the aboveground, underground or underwater traces of the
structures and remains of past civilizations, which form a bridge between the past and the future
and are an important part of the identity of the place, region and increasingly the country.
Historical buildings are important documents reflecting information about their period.
Examining them allows us to learn about many subjects such as the architecture, construction
tradition, materials and life of the period. The fact that every corner of Turkey contains rich
historical, archaeological and architectural heritage makes it necessary to preserve and transfer
them to the future. This tangible architectural heritage is sometimes integrated with intangible
cultural heritage (Akyliz Levi, 2024).

Turkey has 21 assets on the UNESCO World Heritage List. These assets reflect diversity in
terms of period, scale and quality (Turkey Culture Portal, 2025). In Turkey, where every corner
is full of unique historical values, it is the common responsibility of every individual as well
as the state and relevant institutions to ensure the sustainability of these artifacts. In order for
this to happen, first of all, it is necessary to recognize these assets, to know the importance and
necessity of their protection, and to raise awareness on the subject. The scientific research
project developed aims to do this and to ensure that these assets are not affected by the adverse
effects of climate change. In this context, the elders of tomorrow who will undertake this task
have been identified as the target group (Figure 3).
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Figure 3 - Ephesus, one of Turkey's UNESCO world heritage sites.

(AdobeStock, 2023)
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Introduction to the Scientific Research Project

Since climate change is today's most important universal problem, a scientific research project
was developed to shape the behaviour of tomorrow's elders on this issue as well as to ensure
the sustainability of Turkey's rich historical values. In this context, a project has been developed
to shape the behavior of tomorrow's elders in this regard, as well as to ensure the sustainability
of Turkey's rich historical values. The outputs of the guided scientific research project titled
“Development of Curriculum and Enriched Digital Content for Raising Climate Change
Awareness in Secondary School Students (11-/4 age group)” include a printed book and
enriched digital content (Figure 4). The interdisciplinary printed book consists of eight
chapters, each written by experts in the field. The digital content is in the form of a summary
e-book with engaging videos and voiceovers (Figure 5). Chapters of the book are The concept
of environment and its problems, Air - climate, Climate change, Human and environment,
Historical environment, Climate change mitigation-adaptation efforts, Climate change and
cultural heritage (Figure 6).
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Figure 4 — Outputs of the scientific research project - Bilimsel arastirma projesinin ¢tktilar
bo 3 Al - @

& G & hipss/deuzemdeu.cdur/ckitap/ikim ckitao/oolum2/#p=

W o A5 0 B e e e Bd S reEecum I o, B
Figure 5 — View from enriched digital content
(Akyiiz Levi, 2024c¢)
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Figure 6 - Chapters of the book — Kitabin béliimleri
Steps of the projects are (Akyiiz Levi, 2024b):

“Determining the topic of climate change and historical environment.

Examination of secondary school curricula related to the subject in selected countries.
Examination of secondary school curricula and textbooks related to the subject in our
country.

Creating content by determining concepts.

Determining the learning outcomes for each chapter.

Writing of the chapters by field experts.

Printing of the book.

Converting the book into digital content in the form of a summary e-book.

Making international publications related to the subject.

Increasing the widespread impact of digital content (e-book) through open access.
Contribution of the conducted studies to the education of the relevant age group, their
inclusion in the education program.

Introductory meetings to increase widespread impact”.
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METHODOLOGY

As mentioned in the previous section, three main approaches were adopted to increase the
widespread impact of the scientific research project titled “Curriculum and Enriched Digital
Content Development for Raising Climate Change Awareness in Secondary School Students
(11-14 age group) ”. The main objective was to integrate the study into the 7th grade curriculum
and teach it as a one-semester course. In this context, an appointment was requested from the
Minister of National Education and the printed book was sent to the Provincial Directors of
National Education. A meeting was also held with Izmir Provincial Director of National
Education Dr. Omer Yahsi. Another approach is to make the digital content openly accessible
on the web page, so that the relevant age group can determine the study program in the context
of individual learning in line with their own conditions and wishes, independent of time and
place. Another approach is to provide the necessary information and awareness through
different duration programs in the form of workshops and seminars. Within the scope of the
paper, an evaluation is made on these options. The widespread implementation of the study is
of great importance for the elders of tomorrow to be prepared for mitigation and adaptation, as
well as for the preservation of Turkey's rich cultural heritage and the elimination of the negative
effects of these impacts. The paper includes an evaluation of two workshops organized for this
purpose.

Workshop 1 was conducted with a group of 25 6th and 7th grade students from Gazi Secondary
School in 1zmir (Figure 7). In this context, an activity lasting six lesson hours was carried out
in a 40-minute class and 10-minute break format. Firstly, a pretest was applied to measure the
students' level of knowledge about the subject. Then, a summary lecture was presented through
digital content in eight chapters, enriched with videos and voiceovers. A post-test was also
applied for each two sections. Each test contained five questions from each section. The
participants were asked multiple-choice questions arranged according to a five-point Likert
scale. In the pretest, the success level ranged from 25% to 60%, while in the posttest it was
perceived that this rate increased by 20% and above. At the end of the activity, students were
asked for their opinions. The participants stated that holistic implementation was better in terms
of implementing the activity in parts (several chapters spread over time) or holistically. Some
of the students stated that they learned many issues through this study, such as not knowing the
difference between weather and climate, incorrectly knowing the city most affected by floods
in Turkey, and that their knowledge and awareness levels increased.
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Figure 7 — View from workshop 1

Workshop 2 was held with 20 5th-8th grade students from DEU Private 75th Year Educational
Institutions - Secondary School. In this context, a two-hour summary presentation was made
for chapters 1, 2, 3 and 5 within the scope of digital content. A 20-question pre-test was
administered before the presentation. At the end of the presentation, the same test was applied
to measure the contribution of the training. In the pre-test, it was observed that students
achieved between 50% and 80%. In the post-test, this level increased between 5% and 20%.
For example, a student with 50% success in the pre-test increased his/her level of knowledge
on the subject to 70% at the end of the activity, while a student with 80% success increased
his/her level of knowledge to 95%. It can be stated that the students who participated in the
workshop generally had a high level of knowledge on the subject with the effect of an
environmental group they attend, and that they increased this level even more with the
workshop in question. Pre-test and post-test data on the subject are presented in Table 1 in the
context of the sections.
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Table 1- Change in the level of knowledge on the topics covered in the workshop -

Calistayda islenen konulara yonelik bilgi diizeyi degisimi

BOLUMLER Beslik sistemde Yiizdelik sistemde (%)

CHAPTERS in the pentad system in the percentile system
Ontest Sontest Ontest Sontest
Pre-test Post-test Pre-test Post-test

Cevre kavrami ve sorunlari

The concept of environment and its 4,37 4,5 87,4 90

problems

Hava-iklim 3,12 3,9 62,4 78

Air- climate

Iklim degisikligi

Climate Change 4 4 80 80

Tarihi gevre 2,62 3,5 52,4 70

Historical environment

Bitlinciil ortalama 3,53 3,98 70,6 79,75

Holistic average

There is an increase in the level of knowledge from approximately 71% to 80% in all sections.

CONCLUSION AND DISCUSSION

As a result, it is thought to spread the effect of the interdisciplinary scientific research project
outputs by applying them to small groups through various workshops and seminars in addition
to the main target. In this context, it is planned to determine the most effective method by
applying qualitative and quantitative ones and implement them more intensively.

Within the scope of the workshops, it was determined that the most intensive knowledge of the
students on the subject was related to the “environmental concept and problems” section. In
general, a significant increase was observed in their level of knowledge about the subject.

The widespread implementation of the project is of great importance in terms of ensuring that
the elders of tomorrow be prepared for the issue with mitigation and adaptation, as well as
preserving and protecting Turkey's rich cultural heritage and eliminating the negative effects
of climate change.

This study was prepared within the scope of the scientific research project titled “Curriculum
and Digital Content Development for Raising Climate Change Awareness in Primary School
Students (11-14 age group)” carried out by an interdisciplinary team conducted by Prof. Dr.
Eti Akyiiz Levi. We would like to thank Dokuz Eyliil University Scientific Research Projects
Coordination Unit for supporting our project.
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OZET

Kiiresel iklim degisikligi, kentlerin hem alan hem de niifus olarak her gecen giin hizla
bliyiimeleri ve ekosistemdeki bozulmalar, giliniimiiz diinyasinda etkisini daha fazla
hissettirmeye baslamis ve artik sehirler daha sik ve siddetli dogal afetlerle kars1 karsiya kalir
hale gelmistir.

Deprem, sel, firtina, kuraklik, erozyon ve yangin gibi afetler hem fiziksel altyapiyr hem de
sosyal, ekonomik ve ¢evresel sistemleri tahrip ve tehdit eder hale gelmistir. Bu nedenle artik
sehirlerin bu tiir krizlerin olmasi ihtimaline hazirlikli olmasi; ya da olas1 krizler sonrasinda
hizla toparlanabilmesi, kentsel hayatin siirdiiriilebilirligi agisindan oldukg¢a biiyiikk 6neme
sahiptir. Bagka bir ifadeyle sehirlerin esnek ve direncli yapilar haline evrimi giiniimiizde adeta
bir zorunluluk haline gelmistir. Afet yonetimi, altyap1 tasarimi, sosyal dayanigsma aglari, yesil
alanlar, akilli sehir teknolojileri, yonetisim ve vatandag-yonetim i birligi gibi bilesenler
araciligiyla sehirler krizlere kars1 hazirlikli hale gelebilecek ya da yasanan kriz sonras1 hizla
toparlanabileceklerdir.

Bu c¢alismada direngli sehir kavrami sadece afet sonrasi iyilesme kapasitesini degil; aym
zamanda afet Oncesi riskleri azaltma, kriz yOnetimi ve toplumsal dayanikliligi artirma
siireclerini de kapsayacak sekilde ele alinmistir. Dogal afetlere karsi direngli kentler ortaya
cikarmanin  yollari, kentsel esneklik ve adaptasyon mekanizmalar1 {izerinden
degerlendirilmistir.

Anahtar Kavramlar: Direncli sehirler, kentsel esneklik, afet risk azaltimi, ekosistem tabanl
adaptasyon, akilli sehir teknolojileri

ABSTRACT

Global climate change, the rapid growth of cities in terms of both area and population and
disruptions in the ecosystem have begun to make their impact felt more strongly in present-day
world, thereby exposing cities to increasingly frequent and severe natural disasters.
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Natural Disasters such as earthquakes, floods, storms, droughts, erosion and wildfires have
increasingly begun to pose threats to and cause destruction of physical infrastructure as well as
social, economic, and environmental systems. Therefore, it is now critically important for cities
to be prepared for the possibility of such crises or to recover rapidly in their aftermath to ensure
the sustainability of urban life. In other words, the transformation of cities into flexible and
resilient structures has become an essential necessity in present-day world. Through
components such as disaster management, infrastructure design, social solidarity networks,
green spaces, smart city technologies, governance, and citizen-administration collaboration,
cities can either become better equipped to face crises or recover swiftly from those they
experience. Through elements such as disaster management, infrastructure design, social
solidarity networks, green spaces, smart city technologies, governance and citizen-
administration collaboration, cities can either become better equipped to face crises or recover
swiftly after a crisis occurs.

In this study, the concept of resilient cities is addressed not only in terms of post-disaster
recovery capacity but also through processes aimed at reducing pre-disaster risks, crisis
management, and enhancing social resilience. The approaches to creating cities resilient to
natural disasters have been evaluated through urban flexibility and adaptation mechanisms.

Key Words: Resilient cities, urban flexibility, disaster risk reduction, ecosystem-based
adaptation, smart city technologies
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Abstract

This Start-up Women Entrepreneurship Business in SMEs Challenging and opportunities and
its impact on Economy of Pakistan. Data collected from 400 SMEs business women. A
structural Questionnaire were develop for the reliability and validity of the data. The
exceptional growth of Small and medium enterprises (SME) has been expected and executed
in the development of the country economically since1947. It has contributed to the GDP
growth, employment generation and export. The SME sector has acquired an outstanding
contribution in the socio-economic development of the country. The damaging factors in the
development of this sector are low capital base, accessibility of technology, credit policy, in
consistent business services, quality human resources, low market awareness and
infrastructural deficiency. The SME sectors are growth engine for economy in present scenario
of globalization process. The Aim of this paper is to examine various issues in context of
Pakistan economic condition. Because the SMEs are account for more than 95 percent of the
industrial units, approximately 40 percent of the industrial production, and about 36 percent of
the total exports. There are more than 18 million persons employed in various SME units and
about 3.2 million registered SME units in the country. The scope of the paper examines the
growth of SMEs in global era and its performance in economy. It identifies contribution of
SMEs in GDP growth.

Key Words: Start-up, Women Entrepreneurship, SMEs, Challenging and opportunities
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ABSTRACT

Introduction and Purpose: This study suggests the improvements for the oxidation problem
that may in biodiesel, which is among the renewable energy sources, is used with diesel fuels.
The aim of this studies is to investigation of the rosemary extract effect in diodisel-disel fuel
blends by spectroscopic method. Guided by this aim, the effectiveness of the antioxidant will
be evaluated by Fourier Transform Infrared Spectrophotometry (FT-IR).

Materials and Methods: Firstly, the rosemary extract was obtained from the rosemary plant
by distillation method. And than, B20D80 biodiesel-diesel fuel blends with high usage amounts
were prepared according to statistical data. The rosemary extract was added to the prepared
biodiesel-diesel fuel blends at 3000 ppm. Finally, these mixtures (D100, B100,
B20D1003000R) were evaluated with Fourier Transform Infrared Spectrophotometry (FT-IR).

Results: The FT-IR of these mixtures (D100, B100, B20D1003000R) clearly had characteristic
biodiesel peaks. This spectra also show other characteristic bands indicating the selection of
other functional group peaks in biodiesel. The antioxidant effects were observed in biodiesel-
diesel fuel blend with rosemary extract. The intensity vibration of IR spectra were changed with
different antioxidant concentration

Discussion and Conclusion: The result of this study to it is thought that rosemary extract can
be used as a natural antioxidant in biodiesel-diesel fuel blends. It was one step closer to the
substitution of natural antioxidants with traditional antioxidants both in the literature and in the
industry. In addition, it is thought to the use of natural antioxidants would offer an advantage
in economic terms.

Key Words: Biodiesel, Diesel, FT-IR, Rosemary, Spectrophotometry
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ABSTRACT

This study investigates the intricate ecological relationships between two sympatric agamid
lizards, Theobald’s toad-headed agama (Phrynocephalus theobaldi) and Himalayan rock
agama (Paralaudakia himalayana), in the high-altitude mountain region of Ladakh, India,
during the summer of 2023. Sympatric species living in proximity often exhibit interactions
influenced by resource partitioning, competition, and co-existence. The focus of this study was
to understand how these lizards cohabit in challenging landscapes. Despite being distributed
across different elevation ranges, these species overlap between 3000 m asl and 4000 m asl in
the mountains of the Trans-Himalayan region. Field surveys and observations were conducted
to elucidate their daily activity patterns and microhabitat preferences. While there was no
difference in the timing of morning activity or the composition of their diets, the two species
exhibited significant differences in microhabitat use. These differences in microhabitat
preferences may help reduce interspecific competition between the two sympatric agamids.
Overall, this study highlights how environmental adaptations and resource partitioning
contribute to coexistence strategies in high-altitude regions. It provides valuable insights into
the ecological dynamics of sympatric species, offering a better understanding of their survival
and interaction in extreme habitats like the Trans-Himalayas.

Key Words: high-altitude, lizards, ecology, microhabitat, reptile
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ABSTRACT

Introduction and Purpose: Plant blindness is the inability to recognise or appreciate the vital
role that plants play in ecosystems and human life. This phenomenon has become a major
obstacle to understanding our environment. By reducing plants to resources or ornaments,
society neglects their complex behaviour, their ability to communicate and their critical
ecosystem functions. This paper aims to foreground plant blindness and advocate for a more
holistic view of plant research.

Materials and Methods: This paper examines a range of artistic projects that address plant
blindness and its consequences. Key examples include the work of Bryndis Snaebjornsdottir
and Mark Wilson, Ellie Irons, Vaughn Bell and Amanda White. These projects emphasise
themes such as the cultural significance of plants, their ecological contribution and the potential
for symbiotic human-plant relationships. The methodology integrates an interdisciplinary
approach, bringing together artistic, scientific and philosophical perspectives to address the
theme.

Results: Emphasising alternative approaches, the study argues that art can be a powerful tool
in the fight against plant blindness. Artists' projects make plants recognisable and highlight their
critical role in environmental sustainability. The findings suggest that addressing plant
blindness through interdisciplinary and artistic endeavours enables a deeper engagement with
environmental challenges and promotes sustainable interactions with nature.

Key Words: Plant blindness, sustainable ecology, human-plant relations, interdisciplinary
studies, contemporary art

OZET

Giris ve Amag: Bitki korliigii, bitkilerin ekosistemlerde ve insan yasaminda oynadigi hayati
rolii tantyamama veya takdir edememe durumudur. Bu olgu, ¢evremizi anlamamizin 6niinde
onemli bir engel haline gelmistir. Toplum, bitkileri kaynaklara veya siis esyalarina indirgeyerek
onlarin karmagik davranislarini, iletisim kurma yeteneklerini ve kritik ekosistem islevlerini
ihmal etmektedir. Bu makale, bitki korliiglinti 6n plana ¢ikarmay1 ve bitki arastirmalarina daha
biitlinciil bir bakis agisin1 savunmay1 amaglamaktadir.

Materyaller ve Yontemler: Bu calisma, bitki korliigii ve sonuglarini ele alan bir dizi sanatsal
projeyi incelemektedir. Temel 6rnekler arasinda Bryndis Snabjornsdoéttir ve Mark Wilson,
Ellie Irons, Vaughn Bell ve Amanda White’in ¢aligmalar1 yer almaktadir. Bu projeler, bitkilerin
kiiltiirel 6nemi, ekolojik katkilar1 ve simbiyotik insan-bitki iligkileri potansiyeli gibi temalar1
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vurgulamaktadir. Metodoloji, temay1 ele almak i¢in sanatsal, bilimsel ve felsefi perspektifleri
bir araya getirerek disiplinler arasi bir yaklagimi biitiinlestirmektedir.

Bulgular: Alternatif yaklasimlari 6ne ¢ikaran c¢alisma, sanatin bitki korligiine karsi
miicadelede giiclii bir ara¢ olabilecegini savunmaktadir. Sanatcilarin projeleri bitkileri
taninabilir kilmakta ve gevresel siirdiiriilebilirlikteki kritik rollerini vurgulamaktadir. Bulgular,
bitki korliigiiniin disiplinler arasi ve sanatsal ¢cabalarla ele alinmasinin ¢evresel zorluklarla daha
derin bir iligki kurulmasinm sagladigin1 ve dogayla siirdiiriilebilir etkilesimleri tesvik ettigini
gostermektedir.

Anahtar Kelimeler: Bitki korligi, siirdiiriilebilir ekoloji, insan-bitki iligkileri, disiplinlerarasi
caligmalar, cagdas sanat

February 5-9, 2025 - Paris, France 18



2. INTERNATIONAL MULTIDISCIPLINARY ECOLOGY AND ENVIRONMENTAL STUDIES CONGRESS

STUDY OF DOXORUBICIN RELEASE FROM THE POLYACRYLIC ACID-BASED
HYDROGEL APPLY SOME KINETIC EQUATIONS

Shamo TAPDIGOV

SOCAR Oilgasresearchproject Institute, Baku, Azerbaijan,
Azerbaijan Republic Ministry Science and Education, Institute Catalysis and Inorganic Chemistry
named after by M.Naghiyev, Baku, Azerbaijan
ORCID: https://orcid.org/0000-0003-4235-3333

Dilgam TAGHIYEV
Azerbaijan Republic Ministry Science and Education, Institute Catalysis and Inorganic Chemistry
named after by M.Naghiyev, Baku, Azerbaijan
ORCID NO: https://orcid.org/0000-0002-8312-2980

ABSTRACT

Introduction and Purpose: It is known that the long-term accepted of physiologically active
substances in their free form cannot maintain therapeutic concentrations in the body. To control the
therapeutic effect, it becomes necessary to take the drug frequently or in amounts 2-3 times higher
than the therapeutic dose. This, in turn, negatively affects the function of other tissues and causes side
reactions. To address this problem, drug delivery systems, coatings, films, and other improved
biomaterials based on natural and synthetic polymer-based gels have begun to be synthesized.
Materials and Methods: In the study, the release processes of doxorubicin (as model antibiotic)
immobilized into the pH-sensitive, water-swellable hydrogel sample obtained from the cross-linked
of polyacrylic acid with an average molecular weight of 230 kDa with 10% (mass) N,N'-methylene-
bis-acrylamide were studied. The non-toxic nature of polyacrylic acid (PAA), its hydrophilicity,
mucoadhesiveness, and tendency to form complexes with drug substances make it suitable for use as
a matrix in drug delivery systems, helping to enhance the effective delivery of drug molecules.
Results: The controlled release process was studied in a buffer medium of pH=7, which is close to
the small intestine medium. The release of the drug was characterized quantitatively as a function of
time. The Kinetic data of the release were fitted to various kinetic equations such as zero-order, first-
order, Higuchi square root law, Korsmeyer-Peppas, and Hixson-Crowell cube root. It was found that
the release of doxorubicin occurs by a non-Fickian diffusion mechanism and the direction of release
fits well with the Higuchi root field model. It has been determined that the release of doxorubicin
occurs in two phases: a rapid release phase and an equilibrium phase (relatively controlled release).
Specifically, during the initial 10-12 hours, the drug was released into the medium in a burstly, with
the gel swelling 85-90% of the drug contained within it. In subsequent phases, the release reaches
equilibrium, where a balance was established between the concentration of the drug in the medium
and the drug in the gel pores. By applying the equation Q = Kt'/?, the release constant was determined
based on the slope of the line, and it was found K = 6.472. The high value of K suggests that the
creation of oral pharmaceutical forms would be more favorable. Based on the results, it can be
concluded that the pH-sensitive gel, obtained by copolymerizing 10% (by weight) MBAA with low
molecular weight PAA, can be used to prepare drug formulations for oral use, such as doxorubicin-
immobilized formulas.

Key Words: Polyacrylic acid, Hydrogel, Immobilization, Controlled Release, Kinetic Models.
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ABSTRACT

This article provides an in-depth examination of Europe's largest natural plane tree (Platanus
orientalis) forest, located within the Zangezur economic region of Azerbaijan. The focus is on
the Basitchay State Nature Reserve, a protected area of great ecological significance. The article
explores the rich biodiversity of this unique forest, emphasizing its environmental importance,
rare flora and fauna, and role in maintaining regional ecological balance.

Furthermore, the study delves into the extensive ecological damage inflicted on the reserve
during the period of occupation. It presents an analysis of the environmental destruction,
including deforestation, pollution, and habitat degradation, amounting to ecocide. The
investigation highlights the long-term consequences of this devastation, assessing its impact on
the region’s natural ecosystems. Additionally, the article discusses efforts toward restoration,
conservation initiatives, and the challenges faced in rehabilitating the affected territory.

By shedding light on the environmental crimes committed and the urgent need for ecological
recovery, this article underscores the importance of preserving Azerbaijan's unique natural
heritage for future generations.

Keywords: Natural plane tree forest, Ecocide, Environmental destruction, Deforestation

INTRODUCTION

Basitchay State Nature Reserve is one of Azerbaijan’s most significant protected areas,
renowned for its unique biodiversity and ecological importance. Located in the Zangilan
district, this reserve was established in 1974 with the primary objective of conserving rare and
endangered plant species, particularly the ancient Eastern Plane (Platanus orientalis) forests.
Despite covering a relatively small area of 107 hectares, Basitchay plays a crucial role in the
preservation of one of Europe’s largest natural plane tree forests. Its rich biodiversity,
ecological value, and historical significance make it a vital component of Azerbaijan’s
conservation efforts.

The Basitchay State Nature Reserve is situated in the southwestern part of Azerbaijan, within
the Zangezur economic region, along the Basitchay River, a tributary of the Araz River. This
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strategic location, nestled in a river valley, provides ideal conditions for a thriving ecosystem.
The region experiences a moderate continental climate, characterized by hot summers and
relatively mild winters, with distinct seasonal variations. The combination of fertile alluvial
soils, ample water supply, and favorable climatic conditions supports diverse plant communities
and sustains a variety of wildlife.

The defining feature of Basitchay is its ancient and well-preserved Eastern Plane trees, some of
which are over 200 years old (Photol). These majestic trees form a dense canopy, offering
essential ecological functions such as preventing soil erosion, regulating the local microclimate,
and providing shelter and nesting sites for numerous species. The forested landscape also
includes various riparian plant species, shrubs, and undergrowth vegetation that contribute to
the overall ecological balance of the reserve.

SN

Photo 1: Ancient Plane Tree in Basitchay State Nature Reserve

While Basitchay is primarily recognized for its botanical significance, its ecosystem also
supports a variety of animal species. Although comprehensive zoological studies are limited,
observations indicate the presence of numerous bird species, small mammals, and amphibians
that depend on the river and its surrounding vegetation for survival. The river ecosystem, with
its stable water supply, fosters biodiversity by serving as a habitat for fish and other aquatic
organisms, further enriching the ecological network of the reserve.

METHODOLOGY

The Basitchay State Nature Reserve is overwhelmingly dominated by Eastern Plane trees
(Platanus orientalis), which constitute an astonishing 93.5% of its total vegetation cover. This
remarkable prevalence makes it one of the most significant and well-preserved natural plane
tree forests in Europe. The Basitchay Valley, where these trees thrive, provides an ideal
environment for their growth due to its fertile soils, abundant water supply, and favorable
climatic conditions.
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While the average age of these magnificent sycamores is estimated to be around 170 years, the
reserve is also home to some truly ancient specimens, estimated to be between 1,200 and 1,500
years old. These centuries-old giants stand as living witnesses to the region’s long and rich
natural history. Towering up to 50 meters in height, with massive trunks reaching diameters of
up to four meters, these plane trees play a crucial role in maintaining the ecological balance of
the reserve. They help regulate the local microclimate, prevent soil erosion, and provide
essential habitats for various wildlife species, making them a cornerstone of the region’s
biodiversity.

Beyond the dominant plane trees, the right bank of the Basitchay River is characterized by a
mix of Georgian oak (Quercus iberica) and Caucasian hornbeam (Carpinus caucasica). These
species contribute to the ecological diversity of the area, offering shelter and food for various
bird and mammal species. Meanwhile, the left bank of the Basitchay gorge presents a slightly
different landscape, where juniper bushes (Juniperus spp.) intermingle with ancient plane trees,
adding to the botanical richness of the region. This diversity in vegetation across different areas
of the reserve highlights the unique interplay between topography, climate, and hydrology that
shapes the ecosystem.

The Basitchay Reserve, with its extraordinary age-old plane trees and diverse plant
communities, stands as an irreplaceable ecological treasure. Its conservation is essential not
only for preserving the natural heritage of Azerbaijan but also for safeguarding an ecosystem
that has existed for millennia. Protection efforts and further scientific studies are crucial to
ensuring that these towering natural monuments continue to thrive for generations to come.

CONCLUSION AND DISCUSSION

For many years, these territories tragically became a hidden refuge for Armenian criminals,
enabling a range of illegal activities that blatantly violated international environmental
conventions. The unchecked exploitation of natural resources, deliberate contamination of
water sources, and widespread destruction of biodiversity caused severe and irreversible
damage to one of Azerbaijan’s most ecologically significant regions.

The reality we uncovered during our monitoring mission in the Basitchay State Nature Reserve
was far worse than we had anticipated. The scale of devastation exceeded all expectations,
revealing an environmental catastrophe that had unfolded over the years. Hundreds of ancient
plane trees, some over 200 years old, had been felled, burned, or left to decay, leaving behind
a landscape of destruction (Photo 2). The once-pristine Basitchay River, a lifeline for the local
ecosystem, had been polluted with waste and toxic substances, further endangering the fragile
biodiversity of the reserve.
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Photo 2: Registration of Burned Plane Trees

As we conducted our on-site investigation, we meticulously recorded and photographed
extensive evidence of fire damage, deforestation, and illegal logging. The scars left on the land
were undeniable centuries-old trees had been ruthlessly uprooted and cut down, and the balance
of the natural ecosystem, which had evolved over thousands of years, was thrown into chaos
(Photo 3). These acts of environmental vandalism, carried out with blatant disregard for nature,
led to the irreversible degradation of one of Azerbaijan’s most treasured forests.
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Photo 3: Destruction of Centuries-Old Plane Trees in Basitchay State Nature Reserve

One of the most alarming findings was the complete destruction of over 42 hectares of the
reserve’s 85-hectare forested area, wiped out as a result of systematic deforestation carried out
by Armenia. The loss of these forests not only disrupted the local climate and soil stability but
also eliminated crucial habitats for wildlife, endangering numerous species that relied on the
reserve for survival. The deliberate targeting of the Eastern Plane trees (Platanus orientalis)—
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a keystone species of the Basitchay ecosystem—represented an ecological disaster, as these
trees played a vital role in regulating the microclimate, preserving soil integrity, and sustaining
the broader biodiversity of the region.

In conclusion, our monitoring showed that the illegal activities of Armenians in the Basitchay
State Nature Reserve are a crime against ecology. The cut down plane trees, burned forests, and
fields here have inflicted wounds on Azerbaijani nature that will not heal for a long time. The
destruction inflicted upon the Basitchay State Nature Reserve is an undeniable example of
environmental warfare. Urgent measures must be taken to restore and rehabilitate the damaged
ecosystem, ensuring that the reserve can recover from decades of devastation and once again
flourish as a sanctuary for biodiversity.
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ABSTRACT

To improve soil structure, thermal properties, humidity, and ion exchange capacity, soil
amplifiers are increasingly used. They can also be used for the foliar nutrition of plants due to
high calcium and magnesium content. They are used in very intensive and profitable
agricultural production (for producing flowers and vegetables). In this research, calcium soil
amplifiers were used, which have a natural origin and are ecological products. This research
aimed to determine their influence on the chemical composition of tomato fruits. The material
for the work was the tomato variety ‘Bele’.

In the Strumica region, North Macedonia, the field crop experiment was set in the protected
spaces of 300 m2. The variants in the experiment were: 1. Control (untreated); 2. Zeofit forte
(SiO2 15%, CaO 35%, MgO 7%, P20s 0.04%, K20 0.63%, MnO 0.043%, Fe203 4.70%) — 3
g/L; 3. Zeofit forte (SiO2 15%, CaO 35%, MgO 7%, P20s 0.04%, K20 0.63%, MnO 0.043%,
Fe2034.70%) — 5 g/L; 4. Zeofit plus (SiO2 25%, CaO 21%; MgO 13%; K20 1.1%; Fe203 2.0%)
— 3 g/L; 5. Zeofit plus (SiO2 25%, CaO 21%; MgO 13%; K 1.1%; Fe203 2.0%) — 3 g/L.

Each variant was treated with tasted foliar fertilizer in concentrations of 3 g/L and 5 g/L
solution. Foliar fertilization had a positive influence on the content of the examined parameters
in tomato fruits. In all variants, the analyzed parameters gave better (p<0.05) results compared
to the untreated control variant. The highest (p<0.05) content of dry matter (6.65%), the highest
(p<0.05) average content of nitrogen (1.40%), phosphorus (0.32%), potassium (2.27%),
calcium (1.47%) and the highest (p<0.05) content of vitamin C (23.55 mg/100g) were
determined in the tomato fruits in the variant 2. The highest (p<0.05) content of mineral matter
(4.10%), lycopene (2.23 mg/100g), carbohydrates (5.30 mg/100g) and magnesium (0.35%)
were determined in the tomato fruits in variant 4.

Keywords: Tomato fruit, soil amplifiers, organic production.
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INTRODUCTION

High yields are achieved by producing vegetables indoors, and for such yields, in addition to
varieties and hybrids, the presence of nutrients and irrigation are the basic prerequisites.
Population growth, food insecurity, and the reduced fertility of agricultural soils are leading to
an increased use of chemical fertilizers. It is one of the most important factors that help to
enhance plant production; it is represented as a nutrient source for plants that can be included
in the soil to boost their productivity (Kwon et al., 2019; Traoré et al., 2022). High yields of
good quality can be achieved in protected spaces vegetable production by applying different
organic, mineral, organic, and mineral fertilization systems as well as soil amplifiers
(Bogdanovi¢ et al., 2014).

Organic fertilizers, in addition to providing cultivated plants with nutrients, play a significant
role in increasing soil fertility by improving the structure, water-physical and microbiological
properties of the soil (Grandy et al 2002). Unlike mineral fertilizers, organic fertilizers and soil
amplifiers have a prolonged effect on the chemical properties of the soil and therefore on the
yields of cultivated plants, several years after application (Cabilovski 2009).

In addition to standard methods of improving soil fertility, i.e. eliminating the causes of
infertility (liming, humification, ameliorative fertilization, ameliorative soil cultivation, etc.),
soil amplifiers are increasingly being used to improve soil structure, thermal properties,
humidity, and ion exchange capacity. Soil amplifiers are organic and inorganic natural
substances or synthetic products. They are used in very intensive and profitable agricultural
production (for producing flowers and vegetables). In addition to soil application, they can also
be applied foliarly (Stojanova, 2018).

The goal of horticultural plant nutrition is to provide the optimal amount of nutrients for plants
throughout the entire growing season. Each horticultural crop has different requirements for
growth and development in terms of quantities and ratios of nutrients, which in turn depend on
the type, variety, cultivation system, planned yields, soil, and other growing conditions
(Stojanova, 2022).

Fertilizers, which are indispensable and the most important material input in modern
agricultural production, have played a vital role in improving the yield and quality of crops
(Hebbar et al., 2014). However, over-fertilization not only inhibits the improvement of crop
yield and quality, it also results in serious issues, such as hardening and acidification of the soil,
aggravation of crop pests, leaching loss of soil nutrients, and threats to groundwater safety (Du
etal., 2021).

The application of the right amount of fertilizer is primordial, finding the perfect balance
between nutrient availability, fertilizer dose, and application time is a crucial parameter to
improve fertilizer’s performance and prevent environmental contamination. Excessive amounts
of fertilizer create abiotic stress on the plant, and since tomatoes are a highly strategic crop,
growers aim to overuse fertilization. Studies have shown that fertilization changes plant
biochemical contents, which affect plant growth and productivity (Bentamra et al., 2023).

The lack of nutrients in the soil affects the reduction of plant growth and development, whereby
a chemical analysis of the leaves, and in some cases also by visual observation, can determine
which element is deficient. Thus, yellowing of the leaves is most often a symptom of nitrogen
deficiency, and reduced flowering is correlated with phosphorus deficiency. Therefore, it is
important to properly implement fertilization and timely record the deficiency of certain
elements (Stojanova, 2022).
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Balanced fertilization is a prerequisite for exploiting optimum crop yield potential and
beneficial effects of organic manure in crop production have been demonstrated. Combined
application of organic fertilizer along with synthetic fertilizer could be a promising soil
management practice to improve crop productivity, soil fertility, and sustainability (Ferdous et
al., 2017).

Fertilization affects the amount and quality of yield by changing the quantities, dynamics, and
ratios of available nutrients for plants, either in the rhizosphere by introducing fertilizers into
the soil, or directly into the aboveground parts of the plant through foliar application.

Fertilizers provide nutrients to plants through the natural decomposition of organic matter,
which promotes the growth of beneficial microorganisms in the soil. The microorganisms in
turn enhance the availability of nutrients to the plants, improve soil structure and water-holding
capacity, and stimulate root growth and plant metabolism (Mihalache et al., 2015). This
increased plant growth and metabolism can lead to higher levels of bioactive compounds, such
as carotenoids, flavonoids, and phenolic acids, in the fruits. In addition, some organic and
biological fertilizers can also stimulate the production of plant hormones and enzymes, which
can further enhance the accumulation of bioactive compounds in the fruits (Song et al., 2020).

Tomato (Solanum lycopersicum L.) is a very important vegetable crop and consumed in most
parts of the world, from home gardens and protected spaces to large commercial farms due to
its wider adaptability to various agro-climatic conditions with a relatively short crop duration,
gives a high yield, and is economically attractive. It is one of the most fashionable salad
vegetables and is taken with great relish. It is also one of the organically produced vegetable
crops in the world (Laily et al., 2021; Mayele et al., 2023).

The economic and nutritional significance of tomatoes is underscored by their rich content of
vitamins, minerals, and antioxidants, which contribute to a balanced diet and overall health. As
an annual or perennial vegetable crop, tomatoes meet the growing needs of consumers and
industries. However, their cultivation often requires a significant amount of nitrogen (N), a
crucial macronutrient for plant growth and yield (Anastasios et al., 2019; Zhang et al., 2024).
Vitamin A, folate, ascorbic acid, and potassium are among the nutrients found in substantial
amounts in tomatoes. Carotenoids (lycopene, zeaxanthin, and Pcarotene) are all present, as are
glycoalkaloids (tomatine), phenolic acids, and flavonoids. These bioactive components give the
tomato several biological virtues, such as antioxidant activity, anti-inflammatory,
antimutagenic, and anti-atherogenic properties (Bentamra et al., 2023).

The application of chemical fertilizers is currently one of the most commonly used methods in
intensive agriculture. However, the long-term application of chemical fertilizers can cause
many negative effects. For example, most of the nutrients added to the soil are not absorbed by
plants. Studies have shown that more than 50% of the nitrogen and 90% of the phosphorus in
chemical fertilizers are lost to the atmosphere or water sources, resulting in greenhouse gas
emissions, water eutrophication, and other environmental issues (Lam et al., 2017).

The combined application of organic and chemical fertilizers is a significant means to maintain
the sustainable utilization of soil fertility, and also an important production tool to optimize
agricultural yield. Such fertilization reduces the application of chemical fertilizer and protects
the environment (Guirado et al., 2021).

The aim of this research was to determine the impact of soil and foliar fertilizing on the chemical
composition of tomato fruits grown in protected spaces in the Strumica region, North
Macedonia.
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MATERIALS AND METHODS

In Strumica region, North Macedonia, field crop experiment was set in the protected spaces of
200 m?2,

The experiment was set up in 12 rows. The tests included 5 variants in 3 repetitions. The
working material was the tomato variety ‘Bele’. The seedlings were planted in rows with a row-
to-row distance of 60 cm and between plants 40 cm. The experiment was set up under irrigation
conditions. During the growing season of the tomato, basic agrotechnical measures were
applied.

Before the planting took place, soil fertilization with mineral fertilizer NPK 6-10-30 + 2% MgO
in the amount of 12 kg in the hall with an area of 300 m? was applied. The variants in the
experiment were:

Control (untreated);

Zeofit forte (SiO2 15%, CaO 35%, MgO 7%, P20s 0.04%, K20 0.63%, MnO 0.043%, Fe03
4.70%) — 3 g/L;

Zeofit forte (SiO2 15%, CaO 35%, MgO 7%, P20s 0.04%, K20 0.63%, MnO 0.043%, Fe03
4.70%) — 5 g/L;

Zeofit plus (SiO2 25%, CaO 21%; MgO 13%; K20 1.1%; Fe203 2.0%) — 3 g/L;
Zeofit plus (SiO2 25%, CaO 21%; MgO 13%; K 1.1%; Fe203 2.0%) — 3 g/L.

In each variant and repetition, 50 plants were involved, and for the entire experiment, 750 plants
were involved per cultivar. Each variant was treated with tasted foliar fertilizer in
concentrations of 3 g/L and 5 g/L solution. The application of fertilizers was done with a hand
sprayer, by spraying the leaves. Two calcium soil amplifiers, Zeofit Forte, and Zeofit Plus, were
applied, which are produced in North Macedonia, have a natural origin, and are completely
ecological. They can also be successfully applied to the foliar nutrition of plants due to their
high content of calcium and magnesium. They stimulate plant flowering and increase immunity
and yield.

Calcium enhancers were applied foliarly four times during the growing season. The first
treatment was performed immediately after fertilization and the formation of the first fruits, and
then three more times at 7-day intervals.

The material for the work was the tomato cultivar ‘Bele’. The ‘Bele’ tomato variety is a strong,
hybrid, tall growth, semi-open habit, large (220-270 g), fleshy fruit. Very uniform, round fruits
in shape and size, intense red color and shine, and unsurpassed firmness and shelf life. It has
high adaptability and reliability in different growing conditions in protected spaces. It is
recommended for growing on 5-6 flowering branches, but it gives excellent results even in the
most professional growing technologies on inert substrates with hydroponic nutrition. It has a
small distance between internodes, which is why it is grown even in the simplest tunnels (Lazi¢
et al., 2001).

During the vegetation, five harvests were done. Fruits were collected and measured for their
size-type classification. To determine soil fertility, soil samples were taken before setting up
the experiment at a depth of 0—-20 cm and 20—40 cm (Stojanova, 2019). In laboratory conditions,
the soil samples were brought to an air-dry state and prepared for agrochemical analysis in
which the following parameters were determined:

pH value — determined potentiometric with pH-meter (Stojanova, 2017);
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content of easily available nitrogen — determined by the method of Tjurin and Kononova
(Stojanova, 2017);

content of easily available phosphorus — determined by AL method and reading of
spectrophotometer (Stojanova, 2017);

content of easily available potassium — determined by AL method and reading of
spectrophotometer (Stojanova, 2017);

content of humus — determined by the permanganese method of Kotzman (Stojanova, 2017);
content of carbonates — determined with Schaiblerov Calcimeter (Stojanova, 2017);

During the harvest, fruits were taken separately by variants. The samples for chemical analysis
were prepared from 10 tomato fruits from each repetition. Part of the analyses were performed
in a fresh state, and another part in an air-dried state. For this purpose, the fruits were finely
chopped and dried to an air-dry state at a temperature of 60 °C, and then ground in an electric
grinder to a powder (Stojanova, 2019).

The following parameters were performed:

content of total moisture — by determining the content of free water (by drying the material at
room temperature) and hygroscopic moisture by drying the material at a temperature of 105 °C
to a constant weight (Sari¢ et al., 1989; Stojanova, 2017);

total dry matter — determined by calculating when the percentage of total moisture is subtracted
from 100 (Sari¢ et al., 1989; Stojanova, 2017);

content of mineral substances (ash) — determined by burning the material in a muffle furnace at
a temperature of 500 °C (Stojanova, 2017);

content of organic matter — determined by calculation when the percentage of ash is subtracted
from 100 (Stojanova, 2017);

vitamin C content — determined by the Muri method (Stojanova, 2017)
content of nitrogen (N) - determined using Kjeldal method (Stojanova, 2017);

content of phosphorus (P20s) - determined using atomic emission spectroscopy with
inductively coupled plasma (ICP - AEC) (Stojanova, 2017);

content of potassium (K20) - determined by incineration of the material with concentrated
H2SO4 and flame-photometer (Stojanova, 2017);

content of calcium (Ca) and magnesium (Mg), — determined using atomic emission
spectroscopy with inductively coupled plasma (ICP - AEC) (Sari¢ et al., 1989);

total carbohydrates were determined according Lane - Ejnon (Lane and Eynon) method based
on reducing properties of sugars that, when heated, reduce divalent copper ion (Cu?*) from
filing solution to red precipitate of Cu20 (Stojanova, 2017);

lycopene content was measured immediately after harvesting the tomatoes using a non-
destructive measuring device (Fruit Selector, K-SS300-LC, Kubota Corporation) (Ito and
Morimoto, 2009).
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The obtained results were statistically processed using the software package SPSS 20. To
determine the statistically significant differences of the obtained values ANOVA test post hoc
Tukey's test (p<0.05) was performed.

RESULTS AND DISCUSSION

Soil is the basis for plant growth, and the soil-plant system is the basic structural unit of the
biosphere, which provides strong productivity for human beings. Soil is often limited by a low
level of available nutrients, so fertilization is often necessary to replenish them (Yu et al., 2023).

For successful tomato cultivation, the optimal soil pH value has a wide range from 5.5 to 7.9.
Tomatoes can be grown on different soils, using different cultivation technologies, from
extremely light, sandy to heavier soils, rich in humus, with good water-air regime. The best
results are obtained if they are grown on deep and loose soils rich in easily accessible nutrients.
Tomatoes can be successfully grown on light, sandy soils with proper watering and fertilization.
These soils allow for earlier ripening of tomatoes. When growing tomatoes in protected areas,
there is usually higher humidity, which makes fertilization impossible. The cultivation of
tomatoes is also negatively affected by the occurrence of prolonged drought in the soil, which
causes growth and development to stop, and also reduces the yield. The consequences of
drought cannot be compensated for by later irrigation. Tomatoes are tolerant to low soil salinity
(Stojanova, 2022; Matotan, 2004).

Table 1. Agrochemical analysis of the soil

Available form CaCoO
No. | Plot Dgﬁ]th PH (mg/100 g soil) 3
H,O | KCI N P.Os K20 %
1 | Tomato| 0-20 | 7.35 | 6.65 8.50 | 24.60 | 17.90
2 Ipart | 20-40 | 7.40 | 6.64 7.80 | 25.80 | 16.50
Average 0-40 | 7.37 | 6.64 8.15 | 25.20 | 17.20
3 | Tomato | 0-20 | 7.43 | 6.70 8.60 | 25.70 | 17.50
4 Il part | 20-40 | 7.40 | 6.60 7.80 | 25.60 | 17.80
Average 0-40 | 7.41 | 6.65 8.20 | 25.65 | 17.65

~ o~~~ ~ [~

From the data in Table 1, it can be concluded that the soil on which the experiment was set, has
a neutral pH, good fertility with nitrogen and potassium, and medium fertility with available
phosphorus. There is no presence of carbonates.

From the data in Table 2, it can be concluded that foliar fertilization had a positive influence on
the content of the examined parameters in tomato fruits. In all variants, the analyzed parameters
gave better results compared to the untreated control variant.

The highest (p<0.05) content of dry matter (6.65%), and the highest (p<0.05) content of vitamin
C (23.55 mg/100g) were determined in the tomato fruits in variant 2. The highest (p<0.05)
content of mineral matter (4.10%), lycopene (2.23 mg/100g), and carbohydrates 5.30 mg/100g)
were determined in the tomato fruits in variant 4.
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Table 2. Chemical content of tomato fruits of variety ‘Bele’ (% of dry matter)

£ ~ w8 |8 o &
2 >% o = o = > L = S >
| 5|5y | gEg|EEg| £8 | 88 | 28
Varian EX | 838 | Box| 8 X ed od ed
t |"|ls | 58|55 |55 | £2 | &2 | 8%
g Fe | O O c > = -1 = ==
— S S O
x+SD | x+SD| ¥+SD | x+SD | ¥+SD | x+SD | x+SD
. 1| 9520 | 480+ | 9740+ | 260+ | 2023+ | 1.90+ | 450+
0 |+0072| 001 | 0.01° 0.06? 0.112 0.05? 0.012
) 1| 9335 | 6.65+ | 96.10+ | 3.90+ | 2355+ | 2.05+ | 495+
0 |+011°| 013> | o0.18 0.11b 0.19% 0.07° 0.16°
3 1| 9410 | 590+ | 9650+ | 350+ | 2270+ | 215+ | 515+
0 |+£0.09¢| 0.03 | 0.14° 0.05¢ 0.10° 0.12¢ 0.21°
A 1| 9505 | 495+ | 9590+ | 410+ | 2130+ | 223+ | 530+
0 | +£0.05% | 0.162 0.08° 0.02¢ 0.144 0.09¢ 0.19¢
e 1| 9350 | 650+ | 97.10+ | 290+ | 2265+ | 212+ | 500+
0 |+£0.10*| 0.07¢ | 0.02¢ 0.19° 0.18° 0.05¢ 0.11°

&b _ values for the same parameter of the different variants marked with different letters have
statistically significant differences (p<0.05), ANOVA, post hoc Tukey’s test.

The content of total moisture is in correlation with the dry matter content and it was the highest
(p<0.05) in the control variant (95.20%). The content of organic matter (97.40%) was highest
(p<0.05) in the control variant.

According to the research of Kochakinezhad et al. (2012) the average content of tomato fruit
dry matter was 6.90%, and fruit ash was 3.70%.

The contents of soluble sugar, organic acid, total soluble solids, and the sugar-acid ratio in
tomato fruit are important indices to reflect fruit sugar and acidity. The sugar content of fruit is
mainly determined by the soluble sugar content, and different types of sugar play different roles
in tomato fruit quality (Zhang et al., 2024).

According to Gao et al. (2023) the results demonstrate that using organic fertilizers can improve
tomato yield and quality. In general, organic fertilizers’ application significantly improved most
of the qualities, such as TSS, SS, lycopene, VC, and nitrate content, with no significant change
in the sugar/acid ratio. Although the effects of total soil nitrogen on tomato yield and pH on
lycopene were significantly different from other variables, other variables had no such
difference. TSS, SAR, and VC improved with the increase of soil organic matter, TSS, SS,
lycopene, and VC improved when total soil nitrogen was >1 g-kg™.

In the research of Zhang et al. (2024), the contents of lycopene, total phenols, and flavonoids
in tomato fruits increased with reduced N application. Increased application of organic fertilizer
further amplified the lycopene content of tomato fruits but reduced the contents of total phenols
and flavonoids. The application of Si promoted the contents of lycopene, total phenols, and
flavonoids in tomato fruits under different treatments. This suggests that low N can promote
the accumulation of flavonoids in plants, while high N can inhibit the corresponding synthesis.
In this experiment, under the treatment of increasing organic fertilizer application (4M),
reduced N fertilizer increased the contents of sucrose and fructose in tomato fruits (Zhang et
al., 2024).
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In their research, Du et al. (2021) have used different concentrations of water-soluble fertilizer
(N: P20s: K20, 18:7:20) and basic fertilizer (N: P20s: K20, 15:15:15). In the leaves of tomatoes
determined the content of N (0.56%), P (0.40%) and K (1.00%). The content of soluble sugar
was 0.42%, the content of organic acid (5.55%), lycopene (0.76%), and content of vitamin C
(15.00 mg/100 g) Authors concluded the 840 kg/ha fertilizer application rate most effectively
improved the yield, PFP, and soil productivity maintenance, with better quality of tomato fruits
(Du et al., 2021).

Vitamin C has a strong antioxidant effect and is an important nutrient that determines tomato
quality. The external environment (such as light, water, and fertilizer conditions) plays an
important role in regulating vitamin C synthesis (Ntagkas et al., 2019). The sweet taste of
tomato is mainly derived from fructose and glucose, while the sour taste is mainly attributed to
citric and malic acids (Cheng et al., 2020). Therefore, the sugar and acid contents are often used
as important indicators for evaluating tomato flavor. However, under the same cultivation
conditions, genetic factors mainly control the formation of flavor substances.

Fructose and glucose, the two soluble sugars, accounted for a large proportion of the tomato
fruit. The fructose content of the 15 tomato varieties was between 17.65-45.18 mg-g™* FW; this
was slightly higher than the glucose content. The average fructose and glucose contents in the
five tasty varieties were 65.60% and 126.22% higher than those of regular tomatoes, and
50.96% and 67.96% higher than those of cherry tomatoes, respectively (Zhang et al., 2023).

Calcium amplifiers have shown a positive impact on the macronutrient content of tomato fruits
(Table 3). The highest (p<0.05) average content of nitrogen (1.40%), phosphorus (0.32%),
potassium (2.27%) and calcium (1.47%) was determined in the tomato fruits in the variant 2.
The highest (p<0.05) content of magnesium (0.35%) was determined in the tomato fruits in the
variant.

Table 3. Macroelements composition of tomato fruits variety ‘Bele’ (% of dry matter)

Variant | n N P20s K20 CaO MgO
+SD | %+SD | %+SD | %+SD | x=SD

1|10 16.218; 0.22:+0.05° 26.012; 1(5.3296? 06.2181§E
2|10 1(5%023[ 0.32:+0.02° 26.2079§E o8 06.2195§E

3 |10 10..3006f 0.29+0.02° 20'91373[ 10'.413; %.%373[

4 110 10'.305; 0.24+0.07° 20'.21% 1(5?06; 06?15;

5 |10 10'.302; 0.23+0.11° Zd.zzoo;t 10'.4009;t %?1293

ab _ values for the same parameter of the different variants marked with different letters have
statistically significant differences (p<0.05), ANOVA, post hoc Tukey’s test.

The positive effect of foliar fertilizers on the chemical content of tomato fruits is the result of
their chemical composition. Zeofit forte and Zeofit plus contain two important macrobiogenic
elements (in different concentrations) calcium and magnesium, which are essential in the
nutrition of tomatoes. The presence of calcium in almost every cell organelle and cytoplasm
indicates its great indirect or direct importance for the development of metabolic and
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physiological processes. It influences the physical and chemical properties of protoplasm, the
stability of cell membranes, and the activity of enzymes. It plays a significant role in the
structure and pH value of the soil. It influences the creation of a better structure and membranes
of cells, then the functioning of the nucleus and chromatin in the protoplasm of cells. It regulates
the amount of oxalates in the cytoplasm and cell wall. With a lack of calcium, the leaves are
wrinkled, and the ends are bent upwards. Necrotic tissues appear in certain places and the leaf
dies, while the plants lag in growth (Stojanova, 2022). Ca is closely related to tomato fruit
quality, and Ca deficiency can lead to blossom-end decay and fruit cracking, exogenous Ca
application can improve the disease resistance of tomatoes (Qu et al., 2020).

Magnesium, as a biogenic element, is part of chlorophyll, thus participating in photosynthesis,
protein biosynthesis, nucleic acid metabolism, plant water regime, growth and development,
and quality and quantity of yields. Its presence affects greater adsorption of phosphorus and the
transfer of carbohydrates from the leaves to all parts of the plant (Stojanova, 2022). It plays a
significant role in protein synthesis and the formation of the cell structure in the plant. Together
with nitrogen, it has an impact on the development of vegetative mass. It prevents excessive
utilization of the ammonia component in plants. It increases the mobility in the utilization of
nutritional components in the plant. With increased magnesium deficiency in the plant, the
content of calcium and zinc ions also decreases, and the concentration of manganese and iron
increases (Guo et al., 2014).

The experimental work was conducted in the steel-glasshouses in the experimental field of the
Agricultural University, Plovdiv with indeterminate tomatoes sort ‘Fado F1°.

In the variant Naturale + Lumbrikompost + Stimak+ Softgard the highest content of N 5.87%,
P20s 5.25%, and K20 2.57% in the leaves was determiend. In tomato fruits N 3.14%, P20s
1.28%, and K20 7.03% was determiend (Kostadinov et al., 2020).

In their study, Adekiya et al. (2022) used different variants of organic and inorganic fertilizers.
The results of this study revealed that both organic and inorganic fertilizers increased the
growth, yield, leaf nutrient concentration, and mineral contents of tomatoes. Leaves, nutrient
concentration was significantly higher in organic and in-organic treatments compared with the
control. Inorganic fertilizer has higher values of N, P, K, Ca, and Mg in tomato leaves compared
with organic fertilizer. The content of Ca was 6.67% and the content of Mg was 0.91.

The aim of the research presented by Gonzalez-Coria et al. (2022) was to investigate the
sensitivity of such tomato varieties to organic fertilization, by testing three fertilization
treatments with variable C and N input: N-rich, N-rich+C, and N-poor+C treatments. The
examined parameters were production, plant nutritional status, and tomato quality. The average
content of N 3.73%, P 0.22%, K 1.13% in the tomato leaves were determined.

In the research of Kai et al. (2020) the content of sugar with using organic fertilizer was 8.18%
and 7.69% with using chemical fertilizing. The content of lycopene was 8.44 (mg-100 g ') with
using organic fertilizer and 7.00 with using chemical fertilizer.

The results by Ye et al. (2020) showed that, in field trials, the fertilization treatments had a
significant (P <0.05) effect on the total soluble sugars (TSS) content and NOs™ accumulation in
tomato fruit while having little effect on Vc content. Specifically, TSS content was
approximately 40% higher in fruit from the BF or OF treatments than it was in fruit from the
control (CF), whereas the NOs™ content in fruit from the CF treatment was approximately 70%
higher than that in fruit from the reduced chemical fertilization treatments (BF and OF).
Different fertilizations significantly affected the quality of the tomato fruit in the pot
experiments.
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Qu et al., (2020) clearly showed that as a summary of their study, the order of the influence of
each element on the comprehensive evaluation score of tomato quality and yield was as follows:
P>K>Ca> N, with P, K, and Ca having a positive effect on tomato comprehensive evaluation
score and N having a negative effect. The nutrient solution formula selected by the model is
beneficial for promoting the high quality and high yield of bag-cultured tomatoes and
improving the absorption efficiency of K and Ca. Therefore, the recommended N, P, K, and Ca
concentrations for the nutrient solution formula in spring facility tomato production are 24.83,
4.50, 9.49, and 5.74 mmol/L, respectively.

CONCLUSION

Tomato cultivation requires a significant supply of nutrients. Based on the obtained results for
the influence of foliar fertilizing with calcium amplifiers on the chemical composition of tomato
fruit variety ‘Bele’ grown in protected spaces, it can be concluded that in all variants treated
with foliar fertilizers, higher (p<0.05) content of the tested elements has been determined
compared to the control variant. It can be concluded that both soil amplifiers showed a positive
influence on the tested parameters of tomato fruit quality. For further use, both amplifiers are
recommended at a lower concentration (3 g/L).
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ABSTRACT

Objectives: This literature review aims to synthesize existing research on the reasons behind
electric vehicle (EV) discontinuation in developed nations, identifying key factors and
demographic characteristics associated with EV discontinuation.

Methods: A comprehensive review of peer-reviewed articles and studies published between
2020 and 2024 was conducted, focusing on EV discontinuation in developed nations. Relevant
studies were analyzed to identify common factors, and demographic characteristics contributing
to EV discontinuation.

Results: The review revealed that socio-demographic differences, charging inconvenience,
concerns about electric range, charging issues, and cost-related factors are primary reasons for
EV discontinuation. Men are more likely to continue using EVs than women, and high-income
individuals may discontinue EV use due to dissatisfaction with safety and charging
infrastructure.

Conclusion: This literature review highlights the factors contributing to EV discontinuation in
developed nations. Understanding these factors is crucial for policymakers, manufacturers, and
stakeholders to develop targeted strategies that address these concerns and promote
sustained EV adoption.

Keywords: Electric vehicles, discontinuation, developed nations, factors

INTRODUCTION

Electric vehicles (EVs) have been positioned as a vital solution to achieving global
sustainability goals, offering the potential to drastically reduce greenhouse gas emissions and
reliance on fossil fuels (Alanazi 2023). Developed nations, often leading the way in
technological innovation and environmental policy, have aggressively promoted EV adoption
through subsidies, tax incentives, and investments in charging infrastructure (Farajnezhad,
Kuan, and Kamyab 2024). These efforts have resulted in significant growth in EV adoption
over the past decade as shown in Figure 1. However, despite this progress, recent trends have
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raised concerns about the long-term success of the EV market. Specifically, reports of declining
growth rates in EV adoption and cases of EV discontinuation in developed nations suggest
underlying issues that threaten to stall the transition to sustainable transport systems (Un-Noor
et al. 2017).

Discontinuation of EV use in developed nations poses a unique challenge. It reflects not only
individual dissatisfaction but also systemic barriers that prevent EVs from meeting user
expectations. Unlike initial adoption, which is often driven by financial incentives and
environmental awareness, continued use relies on the ability of EVs to fulfill practical needs
and deliver a seamless ownership experience (Mahdavian et al. 2021). When these needs are
unmet, users may revert to traditional internal combustion engine vehicles or seek other
transportation options, eroding the progress made in transitioning to cleaner technologies.

Charging infrastructure remains one of the most significant hurdles contributing to both
stagnation in adoption rates and discontinuation. Despite substantial investments, the uneven
distribution of charging stations, slow charging speeds, and reliability issues persist (Li, Chew,
and Wang 2024). These challenges are especially pronounced in suburban and rural areas,
where users often face limited access to charging facilities. Additionally, concerns such as range
anxiety, high upfront costs, and uncertainty regarding long-term maintenance and battery
performance continue to deter potential adopters and frustrate existing users (Lou et al. 2024).

Socio-demographic factors further complicate the issue, as the ability to adopt and sustain EV
ownership varies across different income groups, genders, and geographic regions. Developed
nations often experience stark contrasts in access to resources and infrastructure, which
exacerbate disparities in EV experiences (Sovacool et al. 2019). For instance, urban dwellers
may find EV ownership more convenient due to the availability of charging stations, while
those in less densely populated areas may encounter significant barriers (Hsu and Fingerman
2021). Similarly, psychological factors such as unmet expectations, dissatisfaction with
technological advancements, and a lack of trust in EV performance further contribute to
discontinuation (Liang et al. 2024).

While the global conversation around EVs often focuses on encouraging adoption, there is a
pressing need to understand why some users discontinue their use, particularly in nations that
have heavily invested in their promotion. Discontinuation not only undermines the
environmental and economic benefits of EVs but also signals the existence of structural and
behavioral challenges that require urgent attention. Addressing these issues is crucial for
ensuring the sustainability of the EV market and achieving the broader environmental
objectives tied to transportation electrification.

This study aims to explore the factors contributing to EV discontinuation in developed nations,
shedding light on the challenges faced by existing users and the systemic issues that may deter
long-term adoption. By examining the reasons behind this phenomenon, the study seeks to
provide actionable insights for policymakers, manufacturers, and stakeholders to address these
barriers, improve user satisfaction, and promote the sustained use of EVs. Ensuring that EVs
remain a practical, accessible, and reliable choice for users is key to sustaining their adoption
and driving the global transition toward sustainable transportation systems.
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Figure 1: Data of globally electric vehicles sales

METHODOLOGY

This review adopts a systematic approach to explore the factors contributing to electric vehicle
(EV) discontinuation in developed nations, acknowledging the limited research available on
this topic compared to EV adoption. Peer-reviewed articles, academic studies, and relevant
literature published between 2022 and 2024 were analyzed. Searches were conducted using
databases like Scopus, Web of Science, and Google Scholar, with keywords such as "electric
vehicle discontinuation”. Studies were filtered to focus on developed nations, where advanced
infrastructure and higher EV adoption rates provide a suitable context for examining
discontinuation.

Special attention was given to research conducted in the United States and South Korea, as
these countries have taken the lead in studying EV discontinuation and post-adoption issues. A
thematic analysis approach was used to identify common challenges, such as charging
infrastructure limitations, range anxiety, financial concerns, and socio-demographic disparities.
Insights from these regions were analyzed to provide actionable recommendations for
addressing EV discontinuation and improving user retention in other developed nations. This
approach ensures a comprehensive understanding of the systemic and behavioral barriers
hindering the sustained use of EVs.

RESULTS

Table 1 shows the factors which affect the discontinuation decison of EV owners in the
developed countries. The results of the review reveal several key factors influencing the
discontinuation of EVs in developed nations. In the United States, significant reasons for
discontinuation include affordability challenges, policy changes, charging infrastructure issues,
and a lower rate of vehicle ownership. Gender differences were particularly notable, with
women being more likely than men to discontinue EV use. This suggests a need for gender-
specific approaches to address the barriers faced by female EV owners. Moreover, policy
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adjustments and changes, such as alterations to subsidies or incentives, were identified as
significant contributors to discontinuation, highlighting the importance of stable and supportive
policies in promoting sustained EV adoption.

In contrast, studies from Korea identified a different set of primary concerns driving EV
discontinuation, emphasizing safety, performance, charging inconvenience, cost, and lifestyle
changes. For instance, users expressed dissatisfaction with the reliability and overall safety of
EVs, which influenced their decision to return to conventional vehicles. Charging-related
issues, including the lack of infrastructure and limited accessibility, were also major concerns.
Additionally, cost factors, including high initial purchase prices and battery replacement
expenses, were particularly prominent, especially among middle- to low-income households.
These findings underscore the need for localized strategies that address region-specific
challenges, such as improving charging networks in Korea and ensuring affordability through
targeted incentives globally. This nuanced understanding can guide policymakers,
manufacturers, and stakeholders in creating tailored solutions that address the multifaceted
nature of EV discontinuation.

Table 1: Factors affecting EV discontinuation

Factors Source Country EV type  Method
Binary
. Gender (Hardman and . .
Demographic difference Tal 2021) America PEV choice
model
(Lee, Shim, Binary
Charein and Hardman , America choice
Technical issge & Hardman and Korea ’ PEV,BEV and
u Tal 2021, Dua cluster
et al. 2024) analysis
Driving (Dua et al. America PEV LoglF
range 2024) regression
Safety and (Lee, Shim, Cluster
Performance and Hardman) Korea PEV.BEV analysis
Behavioral Lifestyle (Lee, Shim, Cluster
and lifestyle changes and Hardman) Korea PEV.BEV analysis
Less vehicle  (Hard d Binary
©s8 veieie ardman an America PEV choice
ownership Tal 2021) .
analysis
. (Lee, Shim, Cluster
Economic and Hardman Korea and
and Aftfordability ’ D PEV,BEV .
Fi il Dua et al. America regression
tnancia 2024) analysis
: Binary
Policy (Hardman and . )
challenges Tal 2021) America PEV Ch01c§:
analysis
CONCLUSION

The review highlights key factors contributing to EV discontinuation in developed nations,
including affordability, charging infrastructure issues, safety concerns, policy changes, and
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lifestyle shifts. Gender differences also play a role, with women being more likely to
discontinue EV use. While the United States faces challenges such as affordability and unstable
policies, Korea grapples with safety, performance concerns, and inadequate charging
infrastructure. Addressing these region-specific barriers through improved charging networks,
affordability measures, and supportive policies is essential to promote sustained EV adoption
and reduce discontinuation rates.
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ABSTRACT

Introduction and Purpose: This study investigates the influence of complex physical and
geographical factors on the development of the river network in the area. The change of the
river network depending on the relief or factors directly affecting the basin surface - climate,
soil - vegetation, geological structure, and their interaction has been examined. Therefore, the
river is mainly fed by mixed sources. For example, a river starting from high mountains is fed
by snow waters and has one maximum (in summer) and one minimum (in winter) per year.
With a decrease in altitude along the river's length, additional sources (rain and groundwater)
that affect the regime appear. As a result, two maxima are observed - in spring and autumn, and
snow water feeding sometimes takes a back seat.

Materials and Methods: Flow maps are drawn up to characterize the flow distribution in the
area.

One of the reasons for the low variability of the flow is the amount of groundwater fed to the
river, in river basins fed by a large amount of groundwater, the coefficient of variation
decreases, since natural flow regulation occurs. The regulation of the river flow by lakes also
has a significant effect on the reduction of the coefficient of variation. This regularity is more
clearly visible in the Kurekchay, which, depending on geological conditions, is due to the
participation of a large amount of groundwater in the feeding and the natural regulation of the
flow by lakes. As a result, the average annual coefficient of variation of the Kurekchay varies
between 0.11 and 0.20.

Results: The study shows that the lowest water consumption in the Goygol rivers is observed
in December - February.
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Discussion and Conclusion: When dividing the year into hydrological seasons, certain features
of the river water regime are taken into account. For example, snowwater surges, rainwater
flooding, low-water periods, etc. Naturally, these phases of the water regime are observed at
different times in different altitude parts of the Hajikend - Goygol zone. Depending on the
altitude, hydrological seasons are also observed at various times. The duration of hydrological
seasons also changes depending on the altitude.

Key Words: Rivers, water regime; Goygol; Hajikend; water consumption

AMAC
Hajikend-Goygol bolgesi nehirlerinin su rejiminin arastirilmast:

Bu konunun amaci1 mevsimlere gore su rejimindeki degisimi gézlemlemektir. Nehrin beslenme
kaynaklarinin ¢esitli olmasi nedeniyle bu degisimler mevsimlere, aylik ortalama sicakliklara ve
rdlyefe bagl olarak aydan aya kaydedilmistir. iklim degisikliginin son yillardaki en olumsuz
etkilerinden biri de su havzalariin su rejimlerinde gozlenen farkliliklardir. Bolgedeki nehir
agiin gelisimini karmasik fiziksel ve cografi faktorler etkilemektedir. Nehir agi, havzanin
rolyefine veya havza yiizeyini dogrudan etkileyen faktorlere (iklim, toprak ve bitki Ortiisii,
jeolojik yap1 ve bunlarin birbirlerine olan etkileri) bagl olarak degismektedir. [1].

Hajikend - Goygol nehirleri kar (%32), yeraltt suyu (%44) ve yagmur suyu (%24) ile
beslenmektedir. Dogal kosullarin ¢esitliligi nedeniyle bu kaynaklarin higbirisi nehirlerin
beslenmesine serbestce katilmamaktadir. Daglik iilkelerde, ylikseklige bagli olarak dogal
kosullarin degismesine bagli olarak bir veya birden fazla besin kaynagi baskin hale gelir. Bu
nedenle nehir ¢cogunlukla karisik kaynaklardan beslenmektedir. Ornegin, yiiksek bir dagdan
dogan ve kar sulariyla beslenen bir akarsuyun, yilda bir maksimum (yaz aylarinda) ve bir
minimum (kig aylarinda) debisi olur. Nehir boyunca yiikselti azaldik¢a rejimi etkileyen ek
kaynaklar (yagis ve yeraltt suyu) ortaya g¢ikar. Sonug¢ olarak, ilkbahar ve sonbaharda iki
maksimum gozlenir ve bazen kar erimesi arka planda kalir.

Sekil 1. Hajikend - Goygol nehirlerinin beslenme kaynaklar1:

Kar Yeralti suyu Yagmur suyu

32% 44% 24%

Akis haritalari, bir alandaki akis dagilimimi karakterize etmek amaciyla hazirlanir. Modern
yillik akis haritasi, nehrin su rejimindeki tutarsizliklarin haritasi gibi, geleneksel olarak kabul
edilen bir dizi eksiklikten muaf degildir. [2].

Akis degiskenliginin diisiik olmasinin nedenlerinden biri de nehri besleyen yeralti suyu
miktaridir. Yeralti suyunun biiyiilk miktarda oldugu havzalarda dogal akis diizenlemesi
nedeniyle degisim katsayis1 azalir. Gollerin nehir akisini diizenlemesi de degisim katsayisinin
azaltilmasinda 6nemli etkiye sahiptir. Bu diizenlilik, jeolojik kosullara bagli olarak biiyiik
miktarda yeraltt suyunun beslenmesine katilimi ve goéller tarafindan akisin dogal
diizenlenmesinden kaynaklanan Kurek Nehri'nde daha acik bir sekilde goriilmektedir. Sonug
olarak, Kiirekcay Nehri'nin yillik ortalama degisim katsayisi 0,11 ile 0,20 arasinda
degismektedir.

February 5-9, 2025 - Paris, France 44



2. INTERNATIONAL MULTIDISCIPLINARY ECOLOGY AND ENVIRONMENTAL STUDIES CONGRESS

MATERYAL VE YONTEM

Nehirlerin su rejiminin ana evresi olan ilkbahar-yaz olusumunu etkileyen temel faktor
atmosferik yagislardir.

Nehir akis olusumu alaninda, 1500 - 2000 m yiikseklikte, ilk kar Ekim - Kasim aylarinda diiser,

Aralik ayinda kalic1 kar Ortiisii olusur ve kar ortiisii Nisan - Mayis ortalarina kadar yerde kalir.
ve kar erimesi temmuz ortasina kadar devam eder. Hava sicakliginin artmasi nedeniyle kar
erimeleri Subat sonu-Mart basinda baslar.

[Ikbahar yagislar1 kar erimesini hizlandirir.

Nehirlerde taskinlar genellikle mart ayinin ikinci yarisinda baglar. Mart ayinin ikinci yarisinda
meydana gelen nehir taskinlarinin en erken baslangici nisan ay1 baslarina denk geliyor.
Baslangig tarihi, en erken baslangig tarihinden ortalama 15-20 giin sonradir. Muson genellikle
temmuz sonu - agustos basinda sona erer; Erken tamamlanma tarihi Haziran sonu, geg
tamamlanma tarihi ise Agustos sonudur. Yiiksek kesimlerde muson mevsiminin ortalama
baslangi¢ tarihi Mart-Nisan aylar1 arasinda, bitis tarihi ise Temmuz ay1 sonudur. Siiresi
ortalama 130 giin siirer, minimum 79 - 104 giin, maksimum 133 - 173 giindiir. [3].

Ulkemizin yiizey suyu rezervleri su anda 30-31 kilometrekiip seviyesinde olup, kurak yillarda
bu rezerv 20,3 kilometrekiipe kadar diismektedir. Yiizey su kaynaklarin kaynaklar1 akarsular,
goller, barajlar ve buzullardir. Ulkemizin tath su kaynaklarinin yiizde 70-72'si iilke siirlari
disinda olusuyor. Azerbaycan'in yiizeysel su kaynaklarinin 19-20,6 kilometrekiipii sinirasan
nehirlerden, 9,5-10 kilometrekiipii ise yerel nehir akimlarindan olusmaktadir. Samur Nehri
hari¢, dogrudan Hazar Denizi'ne akan nehirlerin yillik su rezervleri 2,2-2,5 kilometrekiip olup,
bunun 1-1,1 kilometrekiipii Biiyiikk Kafkasya'nin kuzeydogu yamacina, 1,2-1,4 kilometrekiipii
ise Lenkeran dogal sahasina diigmektedir. Kura Nehri havzasina giren sag ve sol kollarin toplam
su rezervi 7,5-7,8 kilometrekiiptiir. Azerbaycan'daki nehir sebekesinin ortalama yogunlugu
0,39 kilometrekiiptiir. Akarsu agmin en yogun oldugu bodlge Lenkeran (0,84
kilometre/kilometrekare), en az yogun oldugu bolge ise Ceyrangol ve Abseron-Gobustan (0,20
kilometre/kilometrekare) bolgeleridir. Ulkemizdeki akarsularin sular1 dogal sartlarda tath su
olup, toplam mineralizasyon orani 0,3-0,5 gram/litredir. Nehir sularinin kimyasal bilesiminde
hidrokarbonat ve kalsiyum iyonlar1 baskindir. Ceyrangol ve Abseron-Gobustan nehirlerinin
sulari, 0,5-1,5 gram/litre ve lizeri mineralizasyon oranina sahip siilfath sodyum kimyasal
bilesimine sahiptir.

BULGULAR
Nehrin akisinin biiytik kismi (%62) ilkbahar-yaz taskin mevsiminde ger¢eklesmektedir.

Yagisl mevsimde yagislar daima hidrografin seklini etkiler; Ilkbahar tagkinlar1 genetik olarak
ilkbahar-yaz taskinlarina doniistiigii i¢in su rejiminin evrelerinin sinirlarini belirlemek zordur.

[4]
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Yagish su baskinlari firtinanin ana dalgasinin lizerine binerek siiresini uzatir. Havzada yiikselti
arttikca yagis miktar1 azalmakta, yazin yagis olmayinca su tiiketimi azalmakta ve bu azalma
eyliil ayina kadar devam etmektedir.

Agustos-Ekim aylarinda, bazen de Kasim ayinda kisa siireli sonbahar selleri meydana gelir ki,
bunlar nicelik bakimindan ilkbahar-yaz sellerine gore ¢ok geride kalmaktadir.

Suyun maksimum akis1 kar ve yagmur sularinda meydana gelir ve yillik ortalama su akisinin
4-20 kat1 daha fazladir. Haziran-Temmuz aylarinda, bazen de Nisan sonu veya Mayis aylarinda
gerceklesir. Bu giderler genellikle yillik maksimum tutarlardir.

Sadece nadir durumlarda Agustos-Ekim aylarinda gozlenen taskinlar maksimum taskin
seviyesini asabilmektedir. [5].

[Ikbahar ve yaz mevsiminin gelmesiyle birlikte nehirlerin su icerigi énemli dlciide azalir ve
genellikle sonbahar ve kis boyunca bu durumda kalirlar.

Sonbahar-kis kuraklik donemi ortalama 200 giin stirmektedir (bunun 80 giinii sonbahar
dénemine, 80-120 giinii ise kis donemine denk gelmektedir). Yillik su tiiketiminin en diisiik
oldugu donem ise 6zellikle kis kurakligi donemidir.

Sonbahar doneminde, agustos-ekim, bazen de kasim aylarinda yagmur taskinlari nedeniyle
debide hafif artiglar goriiliir. Bazi yillarda sonbahar tagkinlart goriilmez, 2600 m'nin iistiinde ise
hi¢ goriilmez.
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SONUC

Hidrolojik rejim su sekilde tanimlanir: su seviyelerindeki ve su icerigindeki uzun ve kisa vadeli
degisimler. Bu rejim su sicakligini, akis hizini, dalgalari, hidrokimyay1, nehir yatagindaki
degisimleri, akis hizim1 ve silirekli meydana gelen olaylar1 ve siirecleri icerir. Yukarida
sayilanlarin hepsi hidrolojik rejimin diger unsurlariyla birlikte nehrin rejimini belirler.

Arastirma sonuglart bir kez daha kanitliyor ki, suyun maksimum akisi kar ve yagmur sularinda
meydana gelir ve yillik ortalama su akisinin 4-20 kati daha fazladir. Haziran-Temmuz
aylarinda, bazen de Nisan sonu veya Mayis aylarinda gerceklesir. Bu giderler genellikle yillik
maksimum tutarlardir. [7].

Sadece nadir durumlarda Agustos-Ekim aylarinda gozlenen taskinlar maksimum taskin
seviyesini asabilmektedir.

[lkbahar ve yaz mevsiminin gelmesiyle birlikte nehirlerin su igerigi énemli dlgiide azalir ve
genellikle sonbahar ve kis boyunca bu durumda kalirlar.

Sonbahar-kis kuraklik donemi ortalama 200 giin siirmektedir (bunun 80 giinii sonbahar
donemine, 80-120 giinii ise kis donemine denk gelmektedir). Yillik su tiikketiminin en diisiik
oldugu donem ise 6zellikle kis kurakligi donemidir.

Sonbahar doneminde, agustos-ekim, bazen de kasim aylarinda yagmur tagkinlar1 nedeniyle
debide hafif artiglar goriiliir. Baz1 yillarda sonbahar tagkinlar1 goriilmez, 2600 m'nin iistiinde ise
hi¢ goriilmez.

Fevral 2025 statistik tehlil: S6z konusu kusakta yer alan Zayamcay-Agbaslar Nehri
havzasinda su seviyesinde 1 cm'lik bir azalma gozlenirken, Asrik¢ay-Asrik¢irdahan, Gencegay-
Zurnabad ve Kiirekcay-Togana havzalarinda nehrin aylik akis seviyesinde bir degisiklik
olmamustir. [6]

Ocak 2025 statisti tehlil: Asrikchay-Asrikjirdakhan bolgesinde su seviyesi 3 cm artmus,
Zayamcay-Agbaslar'da 2 cm, Gencegay-Zurnabad'da ise 1 cm artmus, Kiirek¢ay-Togana'da ise
su seviyesinde degisiklik olmadi. [8].

Aralik 2024 statistik tehlil: Kiiciik Katkasya topraklarindan gegen Zayamcay-Agbaslar
kesiminde su seviyesi 2 santimetre azalmis, Asrikgay-Asrikcirdahan kesiminde ise 1 santimetre
azaldi, Kiirek¢ay-Togana ve Gencecay-Zurnabad kesimlerinde ise su seviyesi oldugu gibi
kalmisdir.

Kasim 2024 statistik tehlil: Kiiciik Kafkasya topraklarindan gegen Zayamcay-Agbaslar ve
Gencecay-Zurnabad noktalarindaki su seviyesi 2 santim azalmis, Asrikgay-Asrikcirdahan ve
Kiirekcay-Togana noktalarinda su seviyesinde ise degisiklik yok.

Ekim 2024 statistik tehlil: Kii¢iik Kafkasya topraklarindan gegen Gencegay-Zurnabad
kesiminde su seviyesi 2 santimetre azalmis, Zayamgay-Agbaslar, Kiirek¢ay-Togana

kesimlerinde 1 santimetre, Asrik¢ay-Asrikcirdahan kesiminde ise su seviyesinde degisiklik
yok. [9].

Eyliil 2024 statistik tehlil: Zayamc¢ay-Agbaslar, Gencegay-Zurnabad, Kiirekcay-Togana ve
Asrikgay-Asrikcirdahan noktalarinda su seviyesinde degisiklik olmadi.

Agustos 2024 statistik tehlil: Asrik¢ay-Asrikcirdahan ve Zayamgay-Agbaslar noktalarindaki
su seviyesi 1 cm artarken, Gencecay-Zurnabad ve Kiirek¢ay-Togana noktalarindaki su
seviyesinde degisiklik olmadi.
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Temmuz 2024 statistik tehlil:

Kiirekcay-Togana mevkiinde su seviyesi 19 santimetre, Zayamcay-Agbas mevkiinde 11
santimetre, Asrikcay-Asrik Cirdahan ve Gencegay-Zurnabad mevkilerinde ise 7 santimetre
azaldi. [10].
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ABSTRACT

Institutions and organizations calculate their carbon footprints to comply with legal
requirements, meet customer demands, support sustainable development, and enhance
corporate reputation. The carbon footprint represents the total greenhouse gas emissions
resulting from activities such as fossil fuel consumption, transportation, supply chain, and
production, measured in tons of carbon dioxide equivalent (tCOz2e). Product carbon footprint
calculation is conducted to ensure consistency in calculations worldwide, contribute to reducing
environmental impacts, and provide a reliable tool for companies, policymakers, and consumers
in making environmental sustainability decisions.

This study aims to present a product-based carbon footprint calculation example for a part
manufactured in an automotive supply industry factory and evaluate emission reduction
strategies. The product’s carbon footprint was calculated using the ISO 14067 standard, with
ISO 14040/14044 as references. The methodology includes analyzing greenhouse gas
emissions throughout the product’s life cycle using the cradle-to-grave approach. Emission
factor databases such as Ecoinvent, DEFRA, IPCC, and SimaPro were used, and data analysis
was performed using Microsoft Excel. Scenario analysis was applied to identify and compare
emission reduction strategies.

The automotive parts produced in the automotive sub-industry operating in the automotive parts
produced in the automotive sub-industry operating in Kocaeli province increase vehicle fuel
consumption due to their effect on vehicle weight, causing high carbon emissions. For this
reason, it has been determined that the largest share in the carbon footprint is the use phase of
the product (92%). In the production process, processes such as CNC machining, welding and
cataphoresis coating are found to cause significant emissions due to electricity, natural gas, and
chemical consumption. The use of primary steel and transportation processes were also found
to contribute to the carbon footprint. Reducing the weight of parts (use of light alloys or
alternative steels), switching to renewable energy sources, using more efficient production
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techniques, and choosing logistics methods with lower carbon emissions (sea/rail
transportation) can be presented as mitigation suggestions.

Keywords: Carbon Footprint; 1SO 14067; Automotive Supply Industry; Cradle-to-Grave
Approach; Emission Reduction.

GIRIS

Antropojenik faaliyetlerin sonucunda olusan sera gazlarinin atmosferdeki yogunlugunun
artmasi ile yeryiizii sicaklig1 artmaktadir. Giinesten gelen goriiniir 1s1nlarla birlikte kizilotesi ve
mordtesi 1s1nlar diinya ylizeyine ¢carpmaktadir. Bir kismi diinya yiizeyinden yansirken bir kismi1
ise diinya ylizeyine yakin atmosfer tabakasinda bulunan sera gazlari tarafindan tutularak
atmosferden c¢ikisi engellenmektedir ve bu durum da yer ylizeyinin 1sinmasina sebep
olmaktadir. Atmosfer sicakliginin artis1 olarak da tanimlanan kiiresel i1sinma, iklimin de
degismesine sebep olmaktadir (Erbil, 2015). iklim degisikligi, kiiresel 1stnmay1 ve bunun
Diinya'nin iklim sistemi iizerindeki etkilerini ifade eder (IPCC, 2021). iklim degisikliginin
sonucu olarak asir1 hava olaylari, afetler yasanmakta ve canlilarin yasamlar1 olumsuz
etkilenmektedir.

1970-1980 yillar1 arasinda iklim degisikligi degerlendirildiginde, olusan degisimin son 5 yildan
50 yila kadar etkisini kaybetmeyen ve troposferi 1sitip stratosferi sogutan sera gazlariin ortaya
ciktigr fark edilmistir. Bu sera gazlarinin iklim degisikligine etkisinin hizli bir sekilde
artabilecegi ve ciddi cografi degisiklikler yaratabilecegi ongoriilmiistiir (Wetherald & Manabe,
1999). Bunedenle 1970’11 yillarin basindan itibaren kiiresel 1sinma ve iklim degisikligi konulari
ele alinmaya baglanmistir ve ¢6zlim arayislar1 baslatilmigtir. 1988 yilinda ise Hiikiimetlerarasi
Iklim Degisikligi Paneli (IPCC) kurularak sorunlara ¢dziim arayisinda ilk adimlar atilmistir.
Birlesmis Devletler Iklim Degisikligi Cerceve Sozlesmesi (UNFCCC) kapsaminda diizenlenen
uluslararas1 miizakereler ile iilkeler bir araya getirilmistir. {1k ¢6ziim 6nerilerinin temelleri 1992
yilinda Rio Konferansi’nda, 2005te yiiriirliige giren Kyoto Protokolii ve Paris Antlagmasi’nda
atilmistir. Cozlimiin temelinde kiiresel 1sinmaya neden olan sera gazi emisyonlarinin analiz
edilmesi yer almaktadir (Oz¢ag et al., 2017). Bu dogrultuda iklim eylem planlar1 ve yasal
mevzuat gereklilikleri ve goniilliiliik esasina dayanan politikalar ile sera gazi emisyonlarinin
farkindaligi, tespiti, azaltim hedefleri i¢in ¢alismalar baglatilmistir.

2015 yilinda imzalanan Paris Iklim Antlasmasi cercevesinde, Avrupa Birligi (AB) 11 Aralik
2019 tarihinde kiiresel iklim krizine uyum i¢in agikladigi Avrupa Yesil Mutabakati ile 2030
yilina kadar emisyonlar1 %55 azaltmayi, kaynaklarin daha verimli kullanilarak 2050 yilinda
Avrupa’nin ilk karbon nétr kita olmasini hedeflemektedir. Bu kapsamda, 1990°daki seviyesine
kiyasla 2030 yilina kadar %55 emisyon azaltiminin gézden gecirilmesi i¢in “Fit For 55 (55’e
Uyum)” mevzuat degisikligi paketini Avrupa Komisyonu’'nca 14 Temmuz 2021°de
yayimlanmistir. Avrupa Birligi iiyesi tilkelerin pazarina erisimde dikkate alinmasi gereken bir
husus olan Avrupa Yesil Mutabakati, ekonomik doniisiim siirecidir. Bu baglamda iklim
degisikliginin etkilerine uyum saglamak amaciyla sirketler ve kurumlar yol haritalarim
belirlemelidir. Yasal gereklilikler, miisteri istekleri, siirdiiriilebilir kalkinmaya destek ve kurum
prestiji cercevesinde karbon ayak izlerini belirlemek durumundadirlar (Ureden & Ozden,
2018). Iklim degisikliginin etkilerine uyum saglamak amaciyla sirketler ve kurumlar, karbon
ayak izini toplam ve {iriin bazli hesapladiktan sonra sera gazi emisyonlarin1 kontrol etme ve
azaltma asamasina ge¢mektedir. Hiikiimetler Arasi Iklim Degisikligi Paneli (IPCC) Raporu’nda
iklim degisikligi nedeniyle meydana gelecek ani ve/veya geri dondiiriilemez degisikliklerin
Oniine gegebilmek icin hizl ve siirekli kiiresel sera gazi1 emisyonlarinin azaltilmasi gerektiginin
alti ¢izilmistir (Talu, 2019). Mevcut durumda iklim degisikliginin etkilerini azaltmak ve
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durdurabilmek i¢in daha az enerji tiiketimi ve daha az emisyon salinimi amaglanmakta olup, bu
alanda calismalar yapilmaktadir. Bir {irlin veya hizmetin besikten kapiya/mezara siirecindeki
faaliyetlerinde yalmzca elektrik, dogalgaz ve lojistik kaynakli tiiketimlerin olmadigi diger
faaliyetlerden kaynakli emisyonlarin azaltimi i¢in ¢aligmalarin mevcut durumda eksikligi
dikkat ¢ekmistir. Ayrica iiretim siirecinde karbon salinimi diisiik {irtin ve hizmetlerin tercih
edilmesi de emisyonlar1 azaltmak i¢in segilebilecek yollardandir. Bu azaltim yolu ayn1 zamanda
hem {ireticiler hem de hizmet saglayicilar1 agisindan yatirimci baskisi olusturan bir unsurdur.
Bunun sebebi karbon ayak izini azaltmak isteyen kurumlar {iriin ve hizmet alimlarinda sifir
emisyonlu olan iirlin ve hizmet saglayan kurumlarin liriinlerini tercih etmektedirler. Bu nedenle
sera gazi emisyonlarint kontrol etmek ve buna bagl aksiyon planlar1 olusturarak emisyonlari
yonetebilmek adina karbon ayak izi hesabinin iirlin ya da hizmet bazinda hesaplanmasi
gerekliligi aciga ¢ikmistir. Bir {irliniin veya hizmetin yasam dongiisii siiresince hammadde ve
iretiminden, geri doniisimii veya yasam sonuna kadar olan sera gazi emisyonlarinin
Ol¢iilmesiyle hesaplanmaktadir. Bu ¢aligma ile bir otomotiv yan sanayi fabrikasinda, gelen
hammaddenin islenip mamul olarak iiretilen otomotiv pargalarinin iiretiminden kaynakli olusan
kiiresel 1stnmanin bir sebebi olan sera gazlarinin tespitinin yapilmasina ve azaltilmasi ile ilgili
stratejilere deginilmistir.

KAVRAMSAL CERCEVE
Karbon ayak izi

Karbon ayak izi, bir bireyin, kurulugun, {iriiniin veya etkinligin dogrudan veya dolayli olarak
neden oldugu sera gazi emisyonlariin toplamidir ve genellikle karbondioksit esdegeri (COze)
cinsinden ifade edilir. Karbon ayak izi hesaplamalarinda, sera gazi emisyonlarinin kiiresel
isinma  potansiyeli faktorleri kullanilarak belirlenmesi esastir. Karbon ayak izini
hesaplamasinda GHG Protocol, PAS 2050 ve ISO 14064 uluslararasi standartlarindan herhangi
biri kullanilmaktadir.

Uriin karbon ayak izi

Uriinlerin karbon ayak izinin hesaplanmasina ynelik bir cergeve sunmaktadir. Yasam dongiisii
degerlendirmesi (YDA) prensiplerine dayanarak, hammaddeden nihai bertarafa kadar tiim
stireclerdeki sera gazi emisyonlarini kapsamaktadir (ISO 14040 ve ISO 14044 ile iliskilidir)
(ISO, 2018). Uriin karbon ayak izi standartlar;; GHG Protokolii, PAS 2050 ve ISO 14067 olarak
kabul edilmektedir.

Yasam dongiisii degerlendirmesi

Yasam dongiisii degerlendirmesi (YDA), bir iiriinlin, siirecin veya hizmetin hammadde
cikarimindan bertarafa kadar ¢evresel etkilerini sistematik olarak degerlendiren bir yontemdir.
Kaynak tiiketimi, enerji kullanim1 ve gevresel etkiler dahil olmak {izere tiim yasam dongiisii
boyunca analiz yaparak, stirdiiriilebilirlik kararlarin1 desteklemektedir.

Yasam dongiisii degerlendirmesi faydalari

Rekabet avantajinin saglanmasi,

Uriin kalitesinde iyilesme potansiyeli saglamasi,

Risk yonetiminin iyilesmesi,

Kamuoyunda imajin gelismesi,

Pazar payinin artmasi, satis faaliyetlerinin deger zincirinde gliven vermesi,
Tedarik zincirinin yonetiminin saglanmasi,
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EPD, karbon etiketi, eko etiketleme gibi {iriin yasam dongiisiine dayanan diger konseptlere
katilma firsat1 saglamasi,

Mevzuatlara uyumluluk ve cezai yaptirimlarla karsilagsma riskinin azalmasinin saglanmasi
sayilabilir.

MATERYAL VE YONTEMLER

Kiiresel 1sinmanin sebeplerinden olan, ekolojiyi, dogay1 ve tiim insanlig1 etkileyen giiniimiiz ve
gelecegimizin en bliylik problemi olan karbon ayak izi, bir kurum, kisi, etkinlik veya iiriin
tarafindan salman toplam sera gazi olarak tamimlanmaktadir. Uriin karbon ayak izi
hesaplamasinda {iriiniin yasam dongiisii siiresince hammadde ve tliretiminden, geri doniistimii
veya yasam sonuna kadar olan sera gazi emisyonlarinin dlgiilmesiyle hesaplanmaktadir. Tiim
tedarik zinciri boyunca karbon ayak izini hesaplamakla; maliyet disiiriicii firsatlarin
tanimlanmasi ile tedarik¢i secerken, malzeme ve iirlin tasarimlarinda, iiretim siire¢lerinde
emisyon etkilerinin de karar mekanizmasina dahil olmasi saglanmaktadir (Geng, 2009).

Yasam dongiisii degerlendirmesinin (YDA) temel prensipleri ise sunlardir:

Yasam Déngiisii Yaklasimi: Uriiniin karbon ayak izi, hammadde tedarikinden nihai bertarafa
(besikten mezara ya da besikten kapiya) kadar olan tiim siirecleri kapsayacak sekilde
hesaplanmalidir. Alternatif olarak, belirli sinirlar igcinde hammadde tedarikinden iiretim ¢ikigina
(besikten kapiya) kadar hesaplamalar da yapilabilir.

Seffaflik: Kullanilan metodolojiler, veri kaynaklari, hesaplama varsayimlar1 ve belirsizlikler
net bir sekilde belirtilmelidir.

Bilimsel Temellilik: Hesaplamalar, bilimsel olarak kabul gormiis sera gazi emisyon faktorlerine
ve yasam dongiisii analiz tekniklerine dayanmalidir.

Karsilagtirilabilirlik: Farkli {irlinlerin karbon ayak izlerinin kiyaslanabilmesi i¢in hesaplama
yOntemlerinin tutarli ve standartlagtirilmis olmasi gereklidir.

Tutarlilik: Veriler ve yontemler, farkli zaman dilimlerinde ve {iriinler arasinda karsilastirma
yapilmasini saglayacak sekilde tutarli olmalidir.

Eksiksizlik: Uriiniin yasam déngiisii boyunca olusan tiim sera gaz1 emisyonlar1 dikkate alinmali
ve hesaplamalarda sistem sinirlari agik¢a tanimlanmalidir (ISO, 2018).

Uriin karbon ayak izi, yasam déngiisii degerlendirmesi siireci temel alinarak olusturulmus olup
Sekil 1’°deki bes adimdan olusmaktadir (Kumru, 2013).
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Uriiniin hayat déngiisii belirlenir: Uriinéin hayat déngiist, firiniin Gretiminden atlmasma kadar

gecen tiim siireglern igermektedir Bu siiregler arasinda, ham madde idretimi, friniin Gretumi,
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Sekil 1. Uriin bazli karbon ayak izi adimlar1 (Kumru, 2013).

Yasam dongiisii degerlendirmesi (YDA), ISO 14040 ve ISO 14044 standartlar1 tarafindan
tanimlanmustir ve dort temel asamadan olusmaktadir:

Amag ve Kapsam Tanimlama: Caligmanin amaci, kapsami, sistem sinirlari ve islevsel birimi
belirlenmektedir.

Envanter Analizi: Uriiniin tiim yasam déngiisii boyunca kullanilan girdiler (hammaddeler,
enerji, su) ve ¢iktilar (atiklar, emisyonlar) nicel olarak belirlenmektedir.

Etki Degerlendirmesi: Toplanan veriler ¢evresel etkilere donustiiriilmektedir ve kategorilere
ayrilmaktadir. Yaygin etki kategorileri: Kiiresel 1sinma potansiyeli, Asitlenme, Su ayak izi,
Ozon tabakas1 incelmesi vb.

Yorumlama: Sonuglar analiz edilmektedir, belirsizlikler —degerlendirilmektedir ve
stirdiiriilebilirlik agisindan iyilestirme onerileri sunulmaktadir (ISO, 2006).

Bu ¢alismada, bir otomotiv yan sanayi fabrikasinin otomotiv pargasi tiretim hatt1 6rnek olarak
incelenmis ve iiretim verileri kullanilarak, ISO 14040 ve 14044 ’te belirtilen adimlar izlenerek,
yasam dongiisii analizi gerceklestirilmistir. Bu kapsamda, sistem sinirlar1 besikten mezara
seklinde Sekil 2’deki gibi belirlenmistir.
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BESIKTEN MEZARA

HAMMADDE LOJiSTIK URETIM PAKETLEME/SEVKIYAT KULLANIM YASAM SONU
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Sekil 2. Sistem sinirlari

Tiim girdi ¢iktilar: detayli bir sekilde iceren iiriin akis semasi Sekil 3 'teki gibi ¢izilmistir.

Sekil 3. Girdileri ve ¢iktilar1 gosteren akis semasi

GIRDILER

PAKETLEME/SEVKIVAT
(GIDEN)

EEE l

I 1@

KULLANIM YASAM SONU

CIKTILAR

Calismada kullanilacak iirlin i¢in se¢im kriterleri olarak; g¢evresel etki potansiyeli, tiretim
miktar1 ve yayginlik, pazar talebi ve rekabet, iyilestirme potansiyeli, stratejik onemi dikkate
alinmustir ve bir mamul parca secilmistir. Oncelikle sistem sinirlar1 besikten mezara seklinde
belirlenmis ve detayli bir akis semasi olusturularak girdiler ve ciktilar belirlenmistir.
Calismanin yapildig1 otomotiv mamul pargasina ait iiriin bilgileri (referans kodu, kiitlesi, {iriin
rotasi, Uriin regetesi vb.) toplanmis ve analiz edilmistir. Birim parga iiretimi icin tiiketilen
hammadde, su, enerji, ambalaj malzemesi vb. girdilerle, bu siirecte olusan tehlikeli atik, atik su,
ambalaj atiklar1 vb. ¢iktilarin miktarlar1 belirlenmistir. Hammadde verileri ton cinsinden ve
celik hammaddesi birincil ¢elik seklinde kabul edilmistir. Elektrik tiiketimi ve dogalgaz
tiiketimi verileri kWh cinsinden toplanirken su tiiketimi m® cinsinden kabul edilmistir. Boylece,
envanter analizi yapilmis ve elde edilen veriler iiriin karbon ayak izi igin temel teskil edecek
sekilde olusturulmustur. Uriin karbon ayak izi hesaplamasinda kullanilan PAS 2050 ve 1SO
14067 Standartlar1, Birlesmis Milletler Iklim Degisikligi Cerceve Sozlesmesi, Kyoto Protokolii,
Sera Gazi Protokolii, karbon nétrliigliniin detaylandiran PAS 2060 Standardi ve IPCC
(Hiikiimetler Aras1 iklim Degisikligi Paneli) kilavuzlarinin yaninda bilimsel yayinlar
kullanilmistir (UNFCCC, 1992) (Birlesmis Milletler, 1998) (BSI, 2011) (IPCC, 2006) (ISO,
2013) (WRI, 2017).

Uriin karbon ayak izi hesaplamasinda ilk asama ile sera gazi emisyonlar1 belirlenmistir. Sera
gaz1 emisyonu miktarinin hesaplanmasi i¢in faaliyet verisi (FV) ile emisyon faktorii (EF)
carpilmistir. Ardindan sera gazi emisyon miktari, kiiresel 1sinma potansiyeli (GWP1o0) ile
carpilarak ikinci asama ile de sera gazi emisyonlarmin tCOgze cinsinden ifade edilmesi
saglanmistir.
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Yanma emisyonlarinin hesaplanmasinda ise tiiketim verisi ile net kalorifik deger (NKD) ile
carpilarak faaliyet verisi (FV) hesaplanmistir. Bulunan faaliyet verisi (FV) ile emisyon faktorii
(EF) ve yiikseltgenme faktorii (YF) carpilmasiyla sera gazi emisyonu elde edilmistir.

SONUC VE ONERILER

Bu calismada, Kocaeli ilinde faaliyet gdsteren bir otomotiv yan sanayi fabrikasindaki otomotiv
parcasi liretim hatt siirdiiriilebilir liretim agisindan incelenmis ve YDA prensibine dayali sistem
siirlart belirlenmistir. Uriiniin yasam dongiisii boyunca tiim evreleri detayli bir sekilde
degerlendirilmis ve bu calisma ile otomotiv sektdrli i¢in diisiik karbon salinimli {iriin
hedeflerine ulasmak i¢in 6nerilerde bulunulmustur.

Calisma ile otomotiv yan sanayisinde iiretilen parga i¢in ISO 14040, ISO 14044, ISO 14067 ve
PAS 2050 standartlarina uygun olarak bir {iriin karbon ayak izi degerlendirmesi yapilmistir.
Yapilan analiz sonucunda, parga iiriiniin toplam karbon ayak izinin yaklasik 1.3 ton CO2¢/adet
oldugu hesaplanmistir. Uriin karbon ayak izine etki eden faktorler su sekilde belirlenmistir:

Toplam karbon ayak izinin %92’si1 (1.2 tonCO:¢) kullanim asamasinda ger¢eklesmektedir. Agir
bir par¢a olmasi nedeniyle, aracin yakit tiiketimini artirarak daha fazla karbon salimina neden
olmaktadir. Kullanim Omrii boyunca aracin tiikettigi ekstra yakit, lretim ve lojistik
stireclerinden ¢ok daha yiiksek bir karbon ayak izine sebep olmaktadir.

Uretim siirecindeki presleme, CNC isleme, kaynak ve kataforez kaplama siirecleri elektrik ve
kimyasal tliketimi nedeniyle karbon ayak izine onemli Olc¢lide katkida bulunmaktadir. En
yiliksek emisyon kaynagi CNC isleme ve kaynak islemleridir, elektrik tiiketimi ve metal talasi
atiklar1 nedeniyle emisyona neden olmaktadir. Kataforez kaplama siirecinde kullanilan
kimyasallar ve enerji tiikketimi karbon ayak izine sebep olmaktadir.

Otomotiv par¢asinin yiliksek dayanikliliga sahip olmasi icin birincil ¢elikten {liretilmesi 6nemli
Olclide karbon ayak izine neden olmaktadir. Celik iiretim siirecindeki karbon salimi, toplam
tirtin karbon ayak izinin yaklasik %2,2’sini olusturmaktadir.

olmaktadir.

Geri doniisiim ve yagam sonu etkilerine bakildiginda ¢elik %90 oraninda geri dontistiiriilse de
geri dontisiim kaynakli karbon ayak izi diistisii toplam etkiyi ¢ok fazla azaltmamaktadir.

Goniilli piyasadan zorunlu piyasaya ge¢me durumunda uygulanacak karbon kotalari
sektorlerin iirlin karbon ayak izlerini hesaplamasi ve azaltmasi gerekliligini gostermektedir.
Ithal ettikleri mal ve hizmetlerde emisyonu diisiik olanlarin tercih edilebilirlik ihtimalleri de
bulunmaktadir. Bu nedenle kurum ve kuruluslar iiriin ve hizmetleri i¢in karbon azak izi azaltma
stratejileri gelistirmeye onem vermektedir.

Karbon azaltim stratejileri i¢in Oneriler

Malzeme ve tasarim degisikligi ile parganin agirligin azaltilmasi, kullanim asamasindaki
karbon ayak izini ciddi sekilde diisiirebilecegi onerilebilir.

Alternatif hafif alasimlar (6rnegin aliiminyum veya yliksek dayanimli alternatif celikler)
kullanilarak par¢a agirliginda bir azalma saglanirsa, kullanim agamasindaki karbon ayak izi
oraninda diisiis yapilabilir.

Parcanin iiretiminde kullanilan g¢elik geri doniistiiriilmiis celikten saglanirsa, celik {iretimi
kaynakl1 karbon ayak izi azaltilabilir.

Uretim siirecinde kullamilan elektrigin yenilenebilir kaynaklardan saglanmasi, toplam karbon
ayak izini azaltabilir.
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Daha verimli iiretim teknolojileri ile CNC isleme siirecinde talag miktarinin azaltilmasi, atik
metal miktarini diigiirebilir ve emisyonlarda iyilesme saglayabilir.

Daha verimli kaynak yontemleri (6rnegin lazer kaynak) kullanilarak elektrik tiiketimi
azaltilabilir.

Alternatif nakliye segenekleri degerlendirildiginde hammadde ve bitmis {iriin nakliyesinde
denizyolu ve demiryolu tasimacilig1 tercih edilirse, lojistik kaynakli karbon ayak izi kadar
azaltilabilir.

Uriin karbon ayak izi biiyiik oranda kullanim asamasinda gerceklesmektedir. Hafifletme,
iiretimde yenilenebilir enerji kullanimi ve verimli iiretim teknikleri ile toplam karbon ayak izi
azaltilabilir. Bu ¢aligmaya dayanarak, iireticilerin hafif malzeme kullanimi, diisiik karbonlu
enerjiye gecis, nakliye optimizasyonu ve geri doniisiimlii ¢elik kullanimi gibi stratejilere
oncelik vermesi Onerilir. Bu sayede hem g¢evresel siirdiiriilebilirlik saglanabilir hem de otomotiv
sektoriinde karbon azaltim hedeflerine ulasilabilir. Siirdiiriilebilir liretim stratejileriyle karbon
ayak izinin daha da diisiiriilmesi miimkiindiir ve gelecek arastirmalarda daha spesifik siire¢
tyilestirmeleri degerlendirilebilir.
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Abstract

The effects of the source of isolation of some Bacillus strains on the growth and antimicrobial-
production capacity was carried in this research. A total of one hundred and fifty antimicrobial-
producing strains of Bacillus were isolated from sites including, agricultural waste dumping
site (AW), pharmaceutical industrial effluent (PW), palm oil mill effluent (OW), poultry waste
dumping site (PW) and plant rhizosphere (PR). All the Bacillus subtilis and Bacillus
megaterium were studied in respect to the natural sources they were isolated from. Isolates from
pharmaceutical waste effluents, PW13, PW45, PW03 and PW64 identified as B. megaterium
and PW17, PW21, PW32 and PW11 identified and B. subtilis consistently produced the highest
recorded zone of inhibitions ranging from 23 mm to 28mm against the 14mm to 19mm by other
isolate from other sources against Salmonella typhimurum as the test organism. Optimum yield
was achieved from isolates obtained from pharmaceutical wastes; PW13, PW45, PW03 and
PW64 of 28.0mm, 26.6mm, 24.3mm and 22.9mm respectively by the B. megaterium and
PW17, PW21, PW32 and PW11 of 26.7mm, 24.9mm, 24.3 and 23.2mm by B. subtilis strains
respectively on media having 10% starch concentration. It was deduced that Bacillus species
from pharmaceutical wastes were more efficient in antimicrobial metabolite production than
those obtained from other sources. This could be attributed to adaptive evolution as a result of
stresses induced by the waste. From the experiment, knowledge was gleaned that certain
environment, in this case, the pharmaceutical waste, is to be considered when searching for
novel antimicrobial-producing microbes.

Keywords: Pharmaceutical, Bacillus, Antimicrobial, wastes, Environment and production
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Abstract

This work is part of a biological control trial studying the ability of soil microorganisms
(Actinomycetes) to inhibit the activity of a number of crop insect pests.

We tried to test the effect of soil actinomycetes extract on:
- White grubs, which live in the soil and attack the roots of all plants,
- Insect pests belonging to the locust family (e.g. grasshoppers, locusts, etc.),

- Hemipteran insects (e.g. aphids) that feed on plant sap, which can cause serious damage to
leaves, stems and flowers.

The results show that actinomycete-based pesticides have an effective inhibitory effect on
grubs. Actinomycetes, which are beneficial soil bacteria, produce antimicrobial and
insecticidal substances that disrupt the metabolism and survival of grubs.

These bio-pesticides are particularly advantageous because they specifically target pests,
while being more environmentally friendly than traditional chemical pesticides. Thus, the use
of actinomycete-based pesticides offers a promising method for managing grub populations
in an environmentally friendly and sustainable way.

Key words: Soil, Biotechnology, Biological agriculture, Actinomycetes, Bio-pesticide.
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OF EXPERIMENTAL MECHANISMS, RESPONSE SURFACE OPTIMIZATION,
AND ADVANCED THEORETICAL MODELING
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Abstract

Copper ions (Cu?*) in water present serious environmental and health concerns due to their
toxicity and persistence, affecting both human health and aquatic ecosystems. This study
addresses the challenge of Cu?* removal by synthesizing and characterizing a novel composite
material based on chitosan. The composite was analyzed using X-ray diffraction (XRD),
scanning electron microscopy (SEM), and infrared spectroscopy (IR), with SEM confirming
Cu?" uptake after adsorption. The adsorption process was exothermic, indicating heat release,
and led to increased disorder at the solid-liquid interface as Cu?' ions interacted with the
adsorbent. The process was spontaneous, as demonstrated by negative Gibbs free energy values
across different temperatures. A Box-Behnken Design (BBD) within Response Surface
Methodology (RSM) was employed to optimize conditions, investigating the influence of pH,
composite mass, and Cu?*" concentration. Density Functional Theory (DFT) analysis was used
to delve deeper into the interaction mechanisms between Cu?* and the composite, highlighting
the role of functional groups in enabling strong electrostatic interactions for effective Cu**
adsorption.

Keywords: Adsorption, Box-Behnken Design, Chitosan-based composite, Cu?>" removal,
Density Functional Theory, Response Surface Methodology.
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izzettin ASLAN

Ege University, Faculty of Fisheries, Fish Capture and Seafood Processing Technology
Department, izmir, TURKEY

ORCID ID: https://orcid.org/0000-0003-4891-885X

ilker AYDIN

Ege University, Faculty of Fisheries, Fish Capture and Seafood Processing Technology
Department, [zmir, TURKEY

ORCID ID: https://orcid.org/0000-0003-1752-2780

ABSTRACT

Introduction and Purpose: In this study, the classification of marine litter accumulated on the
seabed of the Aegean Sea was made and operations were carried out with bottom trawl boats in
Candarh Bay, Foca and Cesme coast.

Materials and Methods:The marine litters were classified into plastic, rubber, metal, glass,
paper, wood and ceramic categories, the amount of garbage per unit area was calculated and a
comparison was made between the regions. Trawling was carried out at an average depth of 60-
80 meters, on calm wind days, at a speed of 2.5 - 2.7 knots and for an average of 3 hours. A
1200-mesh cut bottom trawl net was used.

Results: In the study, a total of 48 trawl operations were conducted in Candarh Bay, Foca and
Cesme, and a sea area of 888.960 m? was scanned. It was determined that the removed litters
were 206 pieces of plastic, 48 pieces of metal, 12 pieces of glass, 1 piece of paper, 24 pieces of
textile products, 3 pieces of rubbers and 3 pieces of wood. When the number of garbage per
unit area was calculated; while Foga was the region with the highest marine litter accumulation
with 0.00054 pieces/m?, Candarli Bay was found to have 0.00032 pieces/m? and Cesme was
found to have 0.00028 pieces/m?. According to the proportional distribution of the marine litters
removed, it was found that 70% was plastic, 16% metal, 8% textile, 4% glass, 1% rubber and
1% paper.

Discussion and Conclusion: When the classification of the marine litter was made, the plastic
carrying bags and water bottles were detected most and it is thought that these litters were
formed as a result of tourism activities.

Keywords: Marine litter, Aegean Sea, plastic, bottom trawl fishing, marine pollution

February 5-9, 2025 - Paris, France 61


https://orcid.org/0000-0003-4891-885X

2. INTERNATIONAL MULTIDISCIPLINARY ECOLOGY AND ENVIRONMENTAL STUDIES CONGRESS

THE WAY TO EXPRESS SCIENCE THROUGH ART: PLANT ILLUSTRATION

BILIMi SANATLA iFADE YOLU: BiTKi RESSAMLIGI
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ABSTRACT

Plants, which constitute one of the main elements of biogeography, have existed on Earth for
millions of years. Plants arouse interest and curiosity with their appearance and diversity
specific to different geographical conditions, they play very important roles in human life with
their trees-shrubs-herbs-fruits or flowers. Since they are addressed with their distribution
characteristics of natural environmental conditions in the discipline of geography, it is easier to
recognize and categorize plants by observing them and emphasizing their structural details. For
this purpose, plant illustrations have been made for scientific and educational purposes for
centuries.

In the research, data on the brief history of plant drawing was collected and examined using
document analysis, one of the qualitative methods, the points to be considered in plant drawing
were emphasized, examples were given and the contributions it could provide to plant
recognition were noted.

For botanical drawing, charcoal pencil or different types of paint can be used, drawings can be
made from live specimens or herbarium collections, and various techniques can be used. It has
been seen that extremely realistic products are obtained with the three-dimensional perspectives
provided by the depth perception created by shadows, prominent names in the field of botanical
drawing in Tiirkiye and their works are exemplified.

Based on the research findings, it can be said that the art of botanical drawing and the science
of geography are integrated and complement each other in many ways. In particular, both have
primary qualities that overlap with each other, such as ‘observation’, ‘naturalness’, ‘realism’,
‘discovery’, ‘evidence’, and ‘scale’. It is thought that the development of botanical drawing and
its integration into the discipline of geography can make significant contributions to the
recognition, appreciation, and protection of nature, as well as to many other disciplines, for the
science of geography.

Keywords: Biogeography; Plant Illustration; Science and Art; Observation

OZET

Biyocografyanin baslica unsurlarindan birini meydana getiren bitkiler, yeryliziinde milyonlarca
yildir varligimmi siirdiirmektedir. Bitkiler, farkli cografi kosullara 0zgii goriiniis ve
cesitlilikleriyle ilgi ve merak uyandirmakta; agag-agagcik-ot-meyve ya da ¢igekleriyle insan
yasaminda ¢ok dnemli roller tistlenmektedir. Cografya disiplininde dogal ortam sartlarina bagh
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olarak dagilis 6zellikleriyle ele alindiklar1 i¢in, bitkilerin gézlemlenmesi ve yapisal detaylariin
vurgulanmasi yoluyla taninarak kategorize edilmeleri kolaylasir. Bu amagla yiizyillardan beri
bilimsel ve egitsel amagli bitki illiistrasyonlar1 yapilmaktadir.

Arastirmada, nitel yontemlerden biri olan dokiiman incelemesi ile bitki ressamliginin kisa
tarihgesine yonelik veriler toplanmis, incelenmis, bitki ¢iziminde dikkat edilmesi gereken
noktalara vurgular yapilmis, Ornekler verilmis ve bitki tanimaya saglayabilecegi katkilar
iizerinde durulmustur.

Bitki ressamlig1 i¢in kara kalem ya da farkli boya ¢esitleri kullanilabilmekte, canli 6rneklerden
ya da herbaryum koleksiyonlarindan ¢izim yapilabilmekte ve c¢ok c¢esitli tekniklerden
yararlanilabilmektedir. Golgelemelerle olusturulan derinlik algisinin verdigi iic boyutlu
perspektiflerle son derece gergekei tiriinler elde edildigi goriilmiis, Tiirkiye’de bitki ressamligi
alaninda 6ne ¢ikan isimler ve ¢alismalar 6rneklenmistir.

Aragtirmanin bulgularindan hareketle, bitki ressamligi sanati ile cografya biliminin biitlinlestigi
ve pek cok acidan birbirini tamamladig: sdylenebilir. Ozellikle her ikisinde de ‘gdzlem’,
‘dogallik’, ‘gercekeilik’, ‘kesif’, ‘kanit’ ve ‘Olgek’ gibi birbiriyle ortiisen birincil nitelikler
mevcuttur. Bitki ressamliginin gelistirilmesinin ve cografya disiplini igerisine entegre
edilmesinin, pek c¢ok farkli disiplin i¢in oldugu kadar cografya bilimi i¢in de dogay1 tanima,
degerini bilme ve koruma bilinci kazandirilmasina Onemli katkilar saglayabilecegi
diistiniilmektedir.

Anahtar Sozciikler: Biyocografya; Bitki ressamligt; Bilim ve Sanat; Gézlem

GIRIS

Yeryliziinlin belirli kesimlerini kaplayan bitki ortiileri; jeolojik ge¢mis boyunca levhalarin
yatay ve diisey hareketlerine bagl olarak degisen kitalarin konum ve diizenlerinden, yeni dag
olusumlarindan, denizlere olan uzakliklardan ve iklim sartlarindaki giincellenmelerden
etkilenmistir (Wulf, 1943). 540 milyon yil kadar once okyanuslarda yesil algler olarak
gelismeye baslayan (Simblet, 2010) bitki varlig1 yolculugu Paleozoik’in Geg¢ Siliiriyen
doneminde ilk damarl (vaskiiler) bitkilerin ortaya ¢ikistyla devam etmis; Devonien doneminde
kara bitkileri ve Mesozoik’in Jura doneminde kozalakli agaclar bollagsmistir. Kretase’de ilk kez
ortaya ¢ikan cicekli bitkiler Senozoyik’in Tersiyer doneminde ¢esitlenmis ve ardindan otsu
cicekli bitkiler yayginlasmaya baglamistir (Glimn-Lacy ve Kaufman, 2006).

Simblet’e (2010) gore diinya iizerinde varlig1 bilinen yaklasik 430 000 bitki tiirii, kuzey ve
giiney kutuplariin asir1 soguk kosullari, buzla kapli dag zirveleri ve derin okyanus tabanlar
disinda hemen her yerde bulunurlar. Kaya’nin (2010) arastirma sonuglari ise diinyadaki bitki
tiiri sayisinin 750 000-1 000 000 arasinda oldugu, bunlarin 500 000 kadarinin tanimlanarak
adlandirildig1 ve her y1l 2000 kadar yeni tohumlu bitki tiiriiniin literatiire eklendigi yoniindedir.

Goriildigii tizere diger biitiin canlilar gibi, bitkiler de cografi yasam kosullarina bagl olarak
farkl1 yasam ortamlarina dagilmistir. Yiicel’e (2010) gore ornegin kaktiisler kurak ortamlara
uyum gosterirken, orkideler yagmur ormanlarina 6zgiidiir; kimi bitki fazla 1s1k kimi yar1 golge
kimi golge, kimi su ortami (hidrofitler), kimi nem ortami (higrofitler) kimi de ¢6l ortami
(kserofitler) arar. Bitkiler yasadiklar1 cografl kosullara bagli olarak sekil, boyut ve karakter
gelistirmistir. Kuzey Kutbu kosullarinda veya yliksek rakimlarda biiyiiyen ¢ogu bitki ¢ok kiiclik
boyutludur ve dayanikli yapraklara sahiptir; tropik bolgelerde ise sabit sicaklik ve nem
sayesinde bitkiler biitiin y1l biiyiime egilimindedir (Simblet, 2010).
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Bitkilerin yasamlarin1 denetleyen kriterler arasinda ekolojik kosullarla birlikte genetik yapilar
da biiyiik 6nem tasir (Yiicel, 2010). Hayvanlardan farkli olarak kar, sel, deniz tuzu ve bocek
gibi ¢evresel zorluklardan kacamadiklar1 ve direnmek zorunda olduklar i¢in bitkiler zor
sartlarla bas etme yollar1 gelistirmislerdir. Ornegin baz1 bitkiler kimyasal kovucular, dikenler,
asit uclu veya hos olmayan tiiyler veya yangin geciktirici kabuklar icermek yoluyla dis
etkilerden korunmaya calisirlar (Simblet, 2010).

Cografi konum, Ekvator’a uzaklik, denize uzaklik, yiikselti, egim, baki, iklim, litoloji,
stratigrafi, toprak ve benzeri kriterler bitki yasaminin temel belirleyicileridir. McLaughlin
(1994) diinya iizerinde mikrobolgesel, mezobdlgesel ve makrobdlgesel olmak iizere farkl
floristik bolgelerin yer aldigini ifade etmistir.

Bitkiler, insanlik tarihinin basindan beri degerli goriilmiis; beslenme, giyinme, barinma ve
tedavi gibi temel gereksinimleri karsilanistir (Yemenicioglu Negir, 2018). Ornegin baz1 kdy
evlerindeki ahsap ve geleneksel Afrika bambu evler ve saz ¢atilar barinmada bitki kullanimina
ornekler teskil ederken, ila¢ sanayi de tedavi amacli bitki kullaniminda biiyiik 6neme sahiptir.
Insan yasami daha konforlu hale geldikge, tasarim ve siislemeye yonelik bitki kullanimi da
yayginlagsmustir. Eksi (2017a), tibbi ve siis amagli kullanilan bitkilere 6rnek olarak; lale tiirleri
(Tulipa sp.), beyaz gicekli atkestanesi (Aesculus hippocastanum), ters lale ya da aglayan gelin
(Fritillaria imperialis) ve siimbiil tiirlerini (Hyacinthus sp.) vermistir. Yemenicioglu Negir
(2018), bitkilerin cesitlilikleriyle sanat¢ilar i¢in sonsuz gorsel kaynaklar olduklarini ve resim
sanati i¢in de doganin en biiyilik 6gretici model meydana getirdigini vurgulamistir. Gergekten
de ¢izerek anlatmak, bilginin en yalin disavurum seklidir (Eksi, 2017b).

Esasinda bitkilerin en eski goriintiileri insan elinin eseri degildir; en eski olanlar uzun siiredir
tortul kayag tabakalar1 arasina hapsedilmis olan bitki fosilleridir (Simblet, 2010). insan eseri
olan bitki c¢izimleri ise bitkilerin yapisinin, seklinin ve renginin olabildigince dogru
gozlemlenmesine ve bilimsel kriterler ¢cercevesinde kagida, tasa, mermere, ahsaba, kumasa,
kilime, haliya ya da seramige resmedilmesine dayanir. Ayrica minyatiir, tezhib ve siisleme
sanatlar1 da bitkilerden ilham alir (Anbarli, 2017).

Bilimsel bitki ressamliginda, bitkinin karakteristik 6zelliklerine dikkat ¢ekme, onu yakindan
gozlemleyip tanima ve inceleme yoluyla bilim ve sanat arasinda is birligi saglanmaktadir
(Bulduk Tiirkmen, 2021). Boylece bitkinin en kiigiik tliyciiklerinden damarlarina, yapragina,
sap kismina ve biitiinliine ayr1 ayr1 odaklanilarak her bir niians zihne kaydedilir. Cok eski
donemlerden bu yana bitkilerle bir arada bulunan insanoglu gerek yakin gevresini gerek daha
uzak ortamlar1 cografi kesiflerle ziyaret ettikce zengin bitki cesitliligini gozlemlemeye ve
tanimlamaya yonelik caba igerisine girmistir. Morgan’a (2018) gore glinlimiizde bilimsel bitki
ressamliginin odak noktasi yeni bitki tiirlerini kataloglamak yerine, bitkilerin insan géziiniin
goremedigi yonlerini kesfetmeye evrilmistir.

Bilimsel ¢izimler pek cok farkli alanda karsimiza ¢ikmaktadir. Bunlar arasinda; botanik,
cografya, jeoloji, tip ve zooloji disiplinleri sayilabilir (Bulduk Tiirkmen, 2021). Sadece bitkiler
degil; kelebek ve bocek gibi kiiclik hayvanlar da bilimsel illiistrasyonlarda yerini almis, bazi
eskizlerde bitkilerle bir arada resimlenmislerdir. Boylece ¢ok daha bilgilendirici ve gorsel
degere sahip eserler ortaya konulabilmektedir.

Yemenicioglu Negir’in (2018) arastirmalarina gére bilinen en eski bitki ¢izimleri; M.O. 23
000’lere tarihlenen Brezilya Serra da Capivara Milli Parki’ndaki kayalar tizerinde bulunan agag
figiirleri ve M.O. 8000-2500 dénemine tarihlenen Hindistan Vindhachal Siradaglar1 Dr.
Meenakshi Pathak Gaddie Kaya Resimleri Alani’ndaki motiflerdir. Magara duvarlar1 ve kaya
yiizeylerindeki betimlemelerin varlik sebepleri arasinda, insanlarin dogadaki nesneleri ve/veya
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canlilar1 taklit etme (mimesis) giidiistiniin biliyiik katkisinin oldugu diisiiniilmektedir (Oral,
2019).

Bitkilere dair en eski el yazmasi ¢izimlerin 5. ylizyilda Misir’da yapildigi bilinir (Simblet,
2010). Ozellikle Eski Misir’da hakim ¢icek ‘lotus’ olmus, Antik Yunan ve Roma’da ise ‘giil’
ciceklerin en giizeli olarak benimsenmistir (Yemenicioglu Negir, 2018). Ronesans oncesi
botanik ¢izimleri tekrar tekrar kopyalanarak bilimsel olmaktan ziyade metinlere dekoratif bir
siisleme amaciyla kullanilmigken, ronesansla birlikte natiiralizmde bir canlanma yasanmis ve
cizimler gercekei bir tarz kazanmistir (Eksi, 2018; Blunt ve Stearn, 2021). 14. yiizyilda,
bitkilerin iyilestirici yoniine ve ruhsal anlamlarina daha fazla dikkat verilmis, bu dénemde bir
fresk ve portre ressami olan Pisanello, av hayvanlar1 ve kuslara ait ¢izimler yapmustir. italyan
Venetian Benedetto Rinio ve Leonardo da Vinci, 15. yiizyila ait etkileyici bitki ¢izimleri
birakmistir (Eksi, 2017b; Hook, 2022). 16. yiizyila gelindiginde Weiditz’in solmus yaprak,
kopmus gévde ve hastalik izleri gibi dogal kusurlariyla birlikte tirettigi 260 kadar bitki portresi
kayda degerdir (Simblet, 2010). 16. ve 17. ylizyillarda yeni kesiflerle artan veriler bilginin
sistematiklestirilmesini zorunlu kilmis, boylece betimleyici metinlere bilimsel bitki ¢izimleri
eklenmeye baslanmistir. Dahasi, bilimsel bitki ressamlari i¢in ‘botanik bahgeleri’ vazgegilmez
bir hale gelmistir (Eksi Bona, 2019). Ozellikle 1620-1630 yillar1 arasinda yetistiricilerin
hibritleme denemeleri yapmasina bagli olarak Hollanda’y1 kasip kavuran ‘lale ¢ilginlhigy’
fenomeni, bitki ressamlari i¢in ayri bir kapr aralamistir (Simblet, 2010). 1647-1717 yillar
arasinda yagsamis bir Alman doga bilimcisi ve bilimsel illiistratdr olan Maria Merian, biiytlik
kism1 Giiney Amerika’ya 6zgii olan bitkileri boceklerle birarada kullanmistir (Roush, 2017).
18. yiizyilda natiiralist tislipta eser ortaya koyan bitki ressamlari ¢igek ressami olarak anilmus,
zarif bir stili yansitan bu donem bitki ¢izimleri ise Tiirk rokokosu olarak ifade bulmustur (Eksi,
2017a). 19. yiizy1l bitki ressamlig1 acisindan oldukg¢a verimli bir doneme isaret etmektedir.
Schmidt ve Jacoby’a (1996) gore 6zellikle kesif gezileri sonucunda, botanik ve tip bilimlerine
onemli katkilarin saglandigi énemli gelismeler kaydedilmistir. Ornegin; Avustralya bitki
illiistratorii Ferdinand Bauer toplamda 1542 Avustralya bitki taslagi, 180 Norfolk Adasi bitki
taslagi ve 300°den fazla hayvan taslagi sunmustur (Hickman, Yates ve Hopper, 2017). Yine 19.
yiizy1lin ikinci yarisinda Isvicreli botanik¢i Pierre Edmond Boissier tarafindan Latince olarak
yazilan alt1 ciltlik ‘Flora Orientalis’ ve 20. yiizyilin ikinci yarisinda Ingiliz botanikg¢i Peter
Hadland Davis ve arkadaslar tarafindan Ingilizce olarak yazilan on ciltlik ‘Flora of Turkey and
the East Aegean Islands’ adli eserlerin her ikisi de, Tiirkiye’nin bitki g¢esitliliginin tanitilmasi
yoniinde ¢cok degerli kaynaklardir (Eksi, 2017a). 20. yiizyilda Margaret Mee’nin Brezilya ve
Amazon ormanlarindaki ¢igekleri resmettigi calismalar1 bolgede madencilik ve aga¢ kesme
yoluyla kaybedilen degerlere yonelik kiiresel bilince katkida bulunmustur (Hickman vd., 2017).
Natiiralist tislibun ardindan, 20. ylizyilda Prof. Dr. Nebahat Yakar’in (1915-1997) ii¢ ciltlik
Tirkiye Bitkileri Resimli Atlast adli eseri ile bitkilerin ayirt edici 6zellikleri vurgulanarak
Tiirkiye’de bilimsel bitki ressamligi mesleginin temelleri atilmig olup; 21. yiizyilda ise bir
botanik¢i olan Prof. Dr. Adil Giiner Tiirkiye’de bilimsel bitki ressamliginin bir meslek olarak
kabulii i¢in cabalar baslatilmistir (Eksi, 2017a). Nezahat Gokyigit Botanik Bahgesi ve Flora
Arastirmalar1 Dernegi yayini olan Tiirkiye Bitkileri Listesi (Damarli Bitkiler) adli eser 2012
yilinda (Sevgi ve Akkemik, 2014); Istanbul Biiyiiksehir Belediyesi yaymi olan ‘Cay1 Igilen
Sifal1 Bitkiler Projesi’ ile Tiirkge-Latince isimlerin yer aldig1 ‘Bir Fincan Sifa’ adli katalog 2015
yilinda tamamlanmistir (Korkmaz, 2013).

AMAC VE YONTEM

Gozleme dayali gorsel farkindaligin 6nemini vurgulayan bu calismada, bitkilerin essiz
yapisinin ve zenginliginin ortaya konulmasinda bitki ressamliginin etkileri konu olarak
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secilmistir. Insan basta olmak iizere otcul ve hepcil pek ¢ok canli tiiriiniin besin malzemesini
meydana getiren ve biyocografyanin temel unsurlari arasinda bulunan bitkiler, yer sistemlerinin
devamliliginin saglanmasi agisindan ¢ok biiyiik bir degere sahip oldugundan pek ¢ok bilim alani
tarafindan arastirilmaktadir. Cografya biliminde, bitki ortiistinlin cografi kosullara baglh olarak
yeryiiziindeki dagilis1 ele alinir. Bitkilerin yapisal gelisimleri ve goriiniimleri ile cografi
ortamlar arasinda ¢ok siki bir iligki bulundugundan, bitkilerin gorsel olarak kanitlariyla birlikte
tanimlanabilmesi, genel yapisal oOzelliklerinin kesfedilebilmesi ve cografi kosullarla
iligkilendirilebilmesi i¢in bitki illiistrasyonundan yararlanilabilir.

Bu aragtirmada cografya alaniyla bitki ressamliginin ve dolayisiyla basitten profesyonele bitki
cizimlerinin iliskilendirilebilecegi hipotezinden hareketle, dokiiman analizi ile toplanan veriler
nitel betimsel yontemle degerlendirilmistir. Armstrong’a (2021) gore anlam iiretme, anlayis
kazanma ve ampirik bilgi gelistirmede belge analizi yoluyla verilerin incelenerek
yorumlanmasi gerektigi i¢in, toplanan veri kiimeleri arasindaki bulgular dogrulanabilir ve olas1
Onyargilarin etkisi azaltilabilir. Arastirmada bitki illiistrasyonunun temel incelikleri, kullanilan
materyaller, taninmis bazi bitki ressamlar1 ve ¢izim Ornekleri, cografya ve bitki ressamligi
arasindaki iligkiler ve bitki resimlerinin cografya alaninda kullanilabilirligi iizerinde
durulmustur. Bilimsel bitki ressamliginda, ortaya ¢ikan iiriinler olabildigince gergege yakin
detaylarla sunuldugu i¢in, ¢izimlerde realizm akiminin etkileri gézlenir.

BULGULAR

[lliistrasyon sanati, bir hikdyenin resimsel olarak zenginlestirilmesini kapsayan bir gorsel
iletisim bi¢imidir (S. Barlowe ve D. Barlowe, 1982). En yalin haliyle bitkilerin bilimsel
yonlerinin, sanatsal yontemle aktarilmasi olan bitki ressamlig1 (Sen, 2020), sanat1 ve cografya
bilimini birbiriyle biitlinlestirir. Sanat, insanin dogayla daha derin bir iligski kurmasinda ve dogal
cevreyi daha 1yi anlamasinda gercek bir degere sahiptir (Csandk, 2022). Cografya ise, kiiltiirel
olarak tanimlanmig olan imge ile izleyici arasindaki toplumsal iliskiyi temsil eder (Schwartz,
1996). Burada ‘bilimsellik’ rasyonel bir bakis acisina bagli iken, ‘sanatsallik’ estetik ve
yaraticilikla beslenir.

Bitki ressamligi bilimi sanatin realizm akimiyla birlestiren en giizel yollardan biridir. 18. ytlizyil
Avrupa’sinda bilimsel ve teknik gelismeler sonucu dogan materyalizm ve pozitivizm gibi
yaklasimlarin sanat anlayis1 ‘realizm’ olmus; realist ressamlar gézlem ve tasvirlerini gercege
en yakin sekilde tuvale yansitmaya calismiglardir (Suci, 2017). Sanatcilar bdylece sanatin
abartil1 Gislp ve hikayeci yapayligindan kurtularak hayal iiriinii konular yerine ger¢ekc¢i konular
se¢mislerdir (Boydas ve Ocal, 2022). Bitki ressamlar1 da realist akimin etkisinde olabildigince
gercege yakin eserler ortaya koymus ve koymaktadirlar. S. Barlowe ve D. Barlowe (1982), doga
illiistrasyonu sanatinda sanat¢inin gercegi anlatmakla yiikiimlii oldugu goriisiindedir. Stearn’a
(1990) gore ise eser giizellikten yoksunsa ¢icek ressami basarisiz olur, eser dogruluktan
yoksunsa botanik sanat¢isi basarisiz olur.

Csanak’a (2022) gore, Antik Roma donemindeki manzara fresklerinde yemyesil bir bahge
icerisinde; ayva, defne, egrelti otu, giil, hashas, krizantem, menekse, papatya, sarmasik, siisen,
simsir, zakkum gibi sayisiz bitki tiirii bulunur. 1400’1 yillardan itibaren yaklasik 200 yil
boyunca, Kuzey Avrupali sanatgilar dogay1 gergekgi bir sekilde tasvir etmeye basladilar ve bu
donlistim bilimle bagdasan bir sentez haline geldi. Gergekgilik 15. yiizy1l boyunca ivme
kazanmis; Leonardo da Vinci, Michelangelo, Raphael gibi sanat¢ilar donemin doga yasalarini
anlamada ve yansitmada ustalagmistir. Suluboya manzara resimler ¢izen Albrecht Diirer (1471-
1528), kesinligin dogada yattigini ifade ederek bu kesinligi eserlerinde gercekei bir temsil ile
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yansitmistir. Leonardo da Vinci (1452-1519) de ayni fikirde olup, kesinligin dogada bulundugu
konusunda inancini dile getirmistir (Smith, 2000; Csanék, 2022).

Sekil 1: Dogadan gergekler isimli ¢inar yapragi-Platanus, 1973 (Ressam Rory McEwen,
mirascist Flora McEwen Brooks’un izniyle) (Kaynak: Blunt ve Stearn, 2021).

Peyzaj resimlerinin yanisira, modern dénemde arazi sanat1 (land art) ve ¢evresel sanat (earth
art ya da eco art) akimlari da mekan ve malzeme olarak doganin kendisini kullanmaktadir
(Marasali, 2020). Bu ¢agdas sanat anlayisiyla sanatcilar, doganin haklarina ve yaban hayatinin
hayatta kalma ihtiyacina dikkat ¢ekmislerdir (Csandk, 2022). Yakin dénemde miizik, resim,
siir, sinema ve plastik sanatlarda eserler sunmus olan sanat¢i Rory McEwen (1932-1982) ¢ok
sayida botanik illiistrasyonunun bulundugu kitaplar yazmis ve kitaplara katki saglamigtir. Kisa
omriinde yakalandigi hastalik nedeniyle yasadigi hastane deneyiminin verdigi hissiyatla,
sonbaharin kopmus, kirilmis, solmus ve ¢iiriimeye yiiz tutmus yapraklar iizerinde ¢aligmigtir
(Aydin, 2017) (Sekil 1).

Funk (2003) bir herbaryumun 70’e yakin kullanim amact bulundugunu belirlemis, bunlardan
birkaginin bitki ressamligiin amaglarim da karsiladig1 goriilmiistiir. Ornegin; bitki ressamlig
Ogretim materyali saglar, nesli azalmig ya da tiikenmis bitki tlirlerinin taninmasi i¢in model
olur, fosillerle karsilagtirmalar icin modern 6rnekler kazandirir, mikroskobik gbézlemlere olanak
tanir ve bitkilerle birlikte bocekler de tesadiifen toplanip arsivlenir.

February 5-9, 2025 - Paris, France 67



2. INTERNATIONAL MULTIDISCIPLINARY ECOLOGY AND ENVIRONMENTAL STUDIES CONGRESS

Amerikan Botanik Sanatcilar1 Dernegi Baskani1 Michelle Meyer, bitkilerle ilgili tiim bilgilerin
bir fotograftan elde edilemeyecegi, ¢iinkii bazi noktalarin her zaman odak dis1 veya golgede
kaldig1; oysa bir ¢izimde her noktanin miikemmel bir odaga getirilebilecegi goriisiindedir (Ben-
Ari, 1999). Dolayisiyla, bitki ¢izimleriyle neredeyse hicbir 6zelligin gdzden kagirilamayacagi
ve gbzlemin ne derece dikkatli yapildig1 vurgulanir.

Cizim icin Oncelikle bitkinin habitat1 ve hangi kosullarda yetistigi, dal ve yaprak baglantilari,
sap uzunlugu, damar yapisi ve ¢igek ozellikleri dikkatle gozlenerek bitkiler kayit altina alinir
ve arsivlenir (Korkmaz, 2017). Esasinda bir ¢icege ne kadar yakindan bakilirsa, o kadar
karmasik ve bliyiileyici hale gelir; 6zellikle de acik havada ¢izim yapildiginda vahsi yasamin
karmagikligini1 gorme firsati dogar (Simblet, 2010). S. Barlowe ve D. Barlowe’ye (1982) gore,
bir bitkiyi dogal ortaminda tasvir etmek kendi basina kii¢iik bir egitim olabilir, bu nedenle doga
illiistratoriiniin bitkinin yasam tarzini iyice arastirmasi gerekir. Cizimde miimkiinse canli
bitkiler model olarak kullanilir; miimkiin degilse ya da yok olmus bir bitki tiirii ise
herbaryumlardaki kuru bitki 6rneklerinden yararlanilabilir. Ayrica, bitki ¢izimleri canli objeden
calisildigr i¢in kisa siirede solup kuruyabileceginden, bitki heniiz canliyken hizlica eskiz
calismasi yapilmalidir (Korkmaz, 2017).

Bilimsel illiistrasyonda siyah beyaz ¢izim, suluboya, akrilik, guaj, yaglh boya gibi teknik
cesitliligi vardir (Bulduk Tiirkmen, 2021). Bu tekniklerin her biri, ¢izime farkli bir etki katar.
Ornegin ii¢ boyuta ulasmak icin teknik bir ¢izimde siyah, beyaz ve bir¢ok gri tonun bir arada
ve dogru ol¢iide yer almas1 gerekir (Sen, 2017). Siyah-beyaz yar1 ton veya ¢izgi, daha az
masrafli bir ¢ogaltma yontemi oldugu i¢in siklikla tercih edilir (S. Barlowe ve D. Barlowe,
1982). Karakalem tekniginde ¢ok sayida ince ¢izgi, nokta ve leke teknikleri uygulanarak
gercege cok yakin ton gegisleri elde edilir ve {i¢ boyutlu form kazandirilir. Bazi ¢izimler, rapido
kalem ya da tarama ucu gibi malzemelerle siyah miirekkep kullanilarak yapilir (Korkmaz,
2017). Ornegin; O. Eminagaoglu, Akyildirrm Begen, Akhanli, Z. Eminagaoglu (2019)
tarafindan Tirkiye nin Kolsik kesimindeki Artvin’de lokal bir yayilis gosteren ve risk altinda
bulunan gorsel-estetik degere sahip 9 endemik bitki belgelenmistir. Segilen bitkilerin
mikroskobik 6zelliklerinden yararlanilmis, bitki ressamlig egitimiyle beraber rapido kalem ve
ince firca darbeleri ile devasa Olcekte bitki ¢izimleri tamamlanmistir (Sekil 2). ‘Suluboya’
teknigine bakildiginda, en belirgin 6zelligin renklerin saydam ve canli secilmesi oldugu
goriiliir. Renkler belirli kesimlere katmanlar halinde siiriiliip koyulastirilir veya giiglendirilir
(Korkmaz, 2017). ‘Guaj boya’ ¢izimlere sicaklik ve derinlik saglar, ‘yagh boya’ hem renkte
canlilik hem de yavas kuruma 6zelligi verir, monokrom ise ekstra bir gerceklik hissi uyandirir
(Humphrey, 2018).

Avcr’ya (2014) gore, resim sanatinda ‘renk’ 1518a ait bir 6zelliktir ve rengi bilime tasiyan unsur
da ‘1g1k’tir. Isaac Newton (1643-1727), beyaz 15181 cam prizmadan gegirerek kirmizi, turuncu,
sar1, yesil, mavi, ¢ivit mavisi ve mor olarak 7 farkli spektral renk tanimlamistir (Westland,
Laycock, Cheung, Henry ve Mahyar, 2007). Bitki ¢izimi yapilirken siyah-beyaz yerine ¢esitli
renk tonlar1 kullanilacaksa, olabildigince gercek renge ulasmak icin farkli oranlarda renk
pigmentleri karistirilir (Bozan, Ding, Narttiirk ve Basaran, 2022). Ornegin; yesil goriinen bir
yaprakta, gercekte yesilin icinde maviye ¢alan ya da sarimsi tonlar da bulunur ve bitki ¢iziminde
bu detaylara da dikkat ¢ekilir (Korkmaz, 2017).
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Sekil 2. Crataegus turcicus Dénmez (Tiirk alic1), Ardanug-Pinarli (1629 m rakimda) (Ressam
Ismail Akhanl’nin izniyle) (Kaynak: O. Eminagaoglu, Akyildirnm Begen, Akhanl, Z.
Eminagaoglu, 2019)

Bitkilerin taninmasinda, 19. yiizyllda Lamarck ve Darwin tarafindan gelistirilmis olan
filogenetik siniflandirma yaygin olarak kullanilir. Teshis i¢in farklt mevsimlerdeki durumu,
cicek ve meyveleri incelenir; yakin cografyalardaki tiirlerle ya da herbaryum ornekleriyle
karsilastirilir (Haznedaroglu, 2022).

Bitkilerin taninmasinda yararlanilan ¢ok ¢esitli ayiric1 ve kanitsal 6zellikler bulunur (Sekil 3).
Ornegin gdvdesinin otsu ya da odunsu olusu, damarli ya da damarsiz olusu, tohumlu ya da
tohumsuz olusu, tohumlu ise agik tohumlu ya da kapali tohumlu olusu, kapali tohumlu ise tek
cenekli ya da ¢ift cenekli olusu, dal yapisi, ¢icekli ya da ¢iceksiz olusu, ¢icekli ise ¢igeklerin
rengi, ¢igeklenme bigimi (tek ¢igekler ya da ¢igek salkimlari), kokusu, yapraklarin bigimi ve
dizilis tarz1 (basit yaprakli ya da bilesik yaprakli olusu), meyveli ya da meyvesiz olusu, meyveli
ise meyvelerin bi¢imi, rengi, tadi gibi ¢ok ¢esitli 6zellikler gosterirler.
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Bitkilerin yaprak ozelliklerine bakildiginda; yapraklarin ¢ok farkli boyutta, sekilde, dokuda,
dizilimde ya da renkte olduklar1 gériiliir. Ornegin; Giiney Amerika’da Amazon Nehri
Havzasi’nda yetisen dev Victoria niliiferi (Victoria Amazonica, Poepp., J.C. Sowerby,
Nymphaeaceae) yaklasik 3 metre ¢apta yapraklara sahip olup, suyun altinda topraga tutunan 8
metre yliksekliginde bir de sap1 vardir. Temmuz-Agustos doneminde sadece 48 saat boyunca
cicek acar (Pet’ko ve Holovko, 2020). Bu bitkiler sicak ve nemli tropikal kosullara 6zgii
tiirlerdir. Yeryliizlindeki bitkilerin yaprak biiyiikliikleri 1 mm ile 2-3 m ¢ap arasinda bulunabilir.
Bir biiylime déneminde iiretebilecek yaprak sayisi, birkag yapraktan (6rnegin nergis-Narcissus)
5 milyona kadar (Ornegin yetiskin bir Amerikan karaagaci-Ulmus Americana)
degisebilmektedir (Biggs, Crispen Hagins, Holliday, Kapicka, Lundgren, Haley MacKenzie,
Rogers, Sewer, Zike ve National Geographic, 2008). Bazi bitkilerde yaprak sap1 bulunmamakta
ve yaprak dogrudan gévdeye baglanmakta iken (sapsiz ya da sesil) (6rnegin safran-Crocus
sativus L.), bazen kisa (6rnegin oya agaci-Lagerstroemia indica) bazen de uzun bir yaprak sap1
goriilebilir (M. Ermeydan, N. Ermeydan ve Bekaroglu, 2011). Yine baz1 bitkiler basit¢e tek
parca (simple) yapraga sahipken (6rnegin ak¢aagac-Acer), bazilarinda aya kismi paragalanarak
yaprakciklara ayrilir ve bilesik (compound) (6rnegin egrelti otu-Pteridophyta) yapraklar
mevcuttur. Yaprak kenarlar1 loblu, dalgali, tirtikli, digli (6rnegin dag ¢ilegi-Fragaria vesca),
dikenli gibi adlar alabilir. Bilesik tiirlerde yapraklarin dizilisi; zit ya da karsilikli (6rnegin
simgir-Buxus sempervirens), helezonik (sarmal sekilli), iist iiste ¢akisan, kiigiik giil benzeri
kiimeler halinde (rosulate) vb. bigimlerde bulunabilir (Biggs vd., 2008; Ermeydan vd., 2011;
Mzoughi, Yahiaoui, Boujemaa ve Zagrouba, 2014). Yapraklarin tepe kisimlar1 i¢in genis agili,
daralan kisa sivri tepeli, ince uzun sivri tepeli, yuvarlak, kiit gibi tanimlamalar yapilmaktadir.
Yaprak yiizey dokusu; piiriizsiiz (6rnegin beyaz dut-Morus alba), sert dokulu, yapiskan yiizeyli,
zimpara kagidi gibi piiriizlii, mumsu-beyaz bir tozla kapli, yumusak tliylii (6rnegin kismet
agaci-Clerodendrum trichotomum), kegelesmis, bazi yapraklarin iizeri tiiysiiz alt1 tiiylii, bazi
yapraklar gengken tiiylii olgunlastiginda tiiysiiz olabilir (Colombia Forestry Development
Program, 2004).

Kapali tohumlu bitkilerdeki tek ¢enekli (monokotil) ya da ¢ift ¢enekli (dikotil veya 6dikot) olma
durumunun belirlenmesinde genel olarak bazi bilgilerden yararlanilabilir. Raven ve Johnson’a
(2002) gore; tek cenekliler paralel damarl yapraklara ¢ift genekliler ise ags1 damarl yapraklara
sahiptir. Cift cenekli bitkilerde yapraklarin bir sap1 bulunur, iletim demetleri diizenlidir ve kazik
kokliidiir; oysa tek ¢eneklilerde yapragin ucunda bir sap bulunmaz, iletim demetleri diizensizdir
ve ¢cogunlukla sacak kokliidiir. Cigekleri varsa, tek ¢ceneklilerde ¢icek tag yapraklari ii¢ ve ti¢iin
katlar1 halinde, ¢ift ¢eneklilerde dort ve besin katlari halinde dizilim gosterirler (Biggs vd.,
2008). Cigekler bitkilerin morfolojik olarak en karmasik kisimlarini olusturur; ¢igekleri estetik
acidan ¢ekici kilan sey de bu karmasikliktir (Endress, 2001).

Basit meyveler kuru veya etli yapida olup (6rnegin iiziim, elma, domates) tek yumurtadan
meydana gelir. Eger tek bir ¢igekten pek cok disi organ gelisirse, her disi organ bir meyvecige
dontstir ve tek bir ¢igek tablasi lizerinde kiime (agregat) meyve (6rnegin cilek, bogiirtlen,
ahududu) olusur. Tek bir ¢icek kiimesindeki ¢ok sayida ¢icegin meyvecikleri birlesip
kaynagarak biiyiik bir meyve iiretiyorsa bilesik meyve (6rnegin dut, ananas) gelisir. Olgunlasan
meyveler kururlar (6rnegin kuruyemisler, tahillar) (Biggs vd., 2008; T.C. Milli Egitim
Bakanligi, 2016).

Mekan ve insanin karsilikli etkilesimini konu alan cografya biliminin metodu i¢in nedensellik,
iliskilendirme dagilis ilkeleri 6nem tasimaktadir (Giimiiscii, 2012; Kilig, 2023). Vejetasyon
cografyast; belirli bir mekandaki cografi kosullarla bitki Ortiisli arasindaki iligkileri, alansal
dagilis1 ve zamansal degisimleri denetleyen temel etmen, siire¢ ve ilkeleri inceler (Tiirkes,
2015). Yeryiiziindeki bitkilerin dagilisini denetleyen baslica cografi etmenler; giines
radyasyonu ve 151k, iklim 6zellikleri (sicaklik, nem ve yagis, basing ve riizgarlar), topografik
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ozellikler (yiikselti, egim ve bak1), anakayay1 yansitan litolojik yap1 ve toprak 6zellikleri olarak
siralanabilir. Siiphesiz ki; y1ldirim diismesi ya da volkanik patlamalara bagh ¢ikabilecek dogal
yanginlar, atmosferik dogal afetler ve iklim degismeleri de bitki Ortiisii tizerinde 6nemli etkilere
neden olmaktadir. Ayrica, giiniimiizde insan bir antropojeomorfik ajan olarak bitki
topluluklarinin mevcudiyeti ve dagilisinda etkin hale gelmistir.

Tiirkiye flora ve fitocografya bolgeleri agisindan Karadeniz (Avrupa-Sibirya) (kayin, ladin,
gbknar, ¢cam, findik, porsuk, simsir, karayemis vb.), Akdeniz (Ege-Marmara) (¢cam, servi,
ardig, sedir, goknar, maki, garig vb.) ve fran-Turan (I¢-Dogu ve Giineydogu Anadolu) (mese
tiirleri vb.) olarak baslica ii¢ grupta ele alinir (Atalay ve Efe, 2015). Bu floristik dagilis
icerisinde Tiirkiye’nin biiyiik kesimi Akdeniz ikliminin, Karadeniz’in gilineyini olusturan
kesimler okyanus ikliminin, i¢ ve Dogu Anadolu’da da karasalligin etkisi goriiliir (Vural ve
Eksi, 2021). Farkli iklim tiplerinin ve engebeli yapisinin etkisiyle yaklasik 11 000 olan bitki
tiiriiniin %35 kadar1 sadece belirli bir alana 6zgiidiir, yani endemik dzelliktedir. Ulkemiz, ayrica
tibbi ve aromatik tiirler agisindan da zengindir (Tiirkes, 2015).

Cografi ortam ve bitki iliskisi degerlendirildiginde; 6rnegin Karadeniz Bolgesi’nde genellikle
kayin agaglariyla bir arada bulunan ormangiilii (Rhododendron) tiirlerinin; daha ziyade golgeli
ortamlar, nemli iklimler, 1yi drenajli ve organik maddece zengin topraklarda yetistigi gortiliir
(Atalay ve Efe, 2015). Tiirkiye’de yabani zeytin (Olea Europaea L.) agaclar1 genel olarak 0-
800 m yiikseltiler arasinda, toprak derinligi az olan egimli alanlarda yetisir. Yillik ortalama
sicakligin 14.5°C’den daha yiiksek oldugu Akdeniz iklimine uyum saglamis olup, herdem yesil,
kazik koke sahip bir maki ¢esididir (Efe, Soykan, Ciirebal ve Sonmez, 2013). Kermez mesesi
(Quercus coccifera L.) yaz kurakligmin belirgin oldugu iklimlerde, yaklagik 1-600 m
yiikseklikler arasinda, kalkerli, marnl, sistli ve greli arazilerde yaygin olan bir maki tiirtidiir
(Kaya ve Aladag, 2009).

Bitkiler, farkli fiziksel ve fizyolojik stratejileri i¢in farkli 6zelliklerde yaprak tiirleri gelistirir.
Ornegin ¢éllerdeki bitkiler yaprak boyutunu ve yiizey alanmi kiigiilterek terlemeyle su kaybini
diisiiriir ve serin kalir. Yine ¢6l bitkileri adaptasyon i¢in gii¢lii ve derin bir kok sistemi
gelistirirler (T.K. Mohanta, Y.K. Mohanta, Kaushik ve Kumar, 2024). Suya bagimli olan
hidrofit bitkilerin yapraklar1 ise suyun durumuna ya da ortama bagh olarak gelisir; yiiziiciiler
genis yiizeyli ve su igindekiler dar-uzundur. Hidrofitler iyi gelismis bir kok sistemi
gostermezler (Segmen, 1994). Science dergisinde yayinlanan bir makalede (Wright, Dong,
Maire, Prentice, Westoby, Diaz, Gallagher, Jacobs, Kooyman, Law, Leishman, Niinemets,
Reich, Sack, Villar, Wang ve Wilf, 2017) yaprak boyutunun 6nceleri su mevcudiyeti ile asiri
1sinma arasindaki dengeye bagl olarak belirlendigi diisiiniiliirken, farkl tilkelerdeki 7600°den
fazla tiir analiz edilerek yaprak boyutunun gece sicaklig1r ve don hasari riskine bagli oldugu
belirlenmistir. Caligmada giindiiz asir1 1sinma ve gece donma riskine bagli olarak diinyanin
herhangi bir yerinde yaprak boyutunu tahmin edebilen bir dizi denklem olusturulmus ve kiiresel
bitki ortiisii modelleri olusturularak gelecekteki bitki ortiisiiniin durumunu iklim degisikligiyle
birlikte tahmin etme girisimleri baslatilmistir.
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Sekil 3: Nergisgigekli kirlalesi, Dag lalesi (Anemone narcissiflora) (Ressam Giilnur Eksi’nin
izniyle, 27.05.2006, Kars) (Kaynak: Eksi, 2017b).

Sanatcilar tipki cografyacilar gibi mekansal uygulamalarla, yerin 6nemiyle, manzaranin
estetigiyle, cok dlcekli cografi imgelemelerle yakindan ilgilenmislerdir (Barry ve Boyd, 2024).

Kelly, Lally ve Nicholson’a (2023) gore sanat, mekansal arastirma ve bilgi liretimi i¢in ¢ok
zengin bir potansiyele sahiptir. Dolayistyla gorsel sanatlar ile cografyanin harita, kartografya,
yersekli, iklim, bitki, hayvan gibi temel unsurlar1 (jeogorsellestirme-geovisualization)
birbirlerine ‘yuva’ olurlar.
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Sekil 4: Safran (Crocus sativus) (Ressam Judy Unger’in izniyle) (Kaynak: URL1)

Gergekten de toplum i¢inden ¢ikan sanatgilar, yasadiklar1 cografyanin belirleyici 6zelliklerini
sanat eserlerine yansitmaktadir. Doga olaylari, bitki Ortiisli, hikadyeler, masallar, siirler,
efsaneler, halk oyunlari, savaglar gibi temalar sanata yansiyan baglica cografi unsurlar
arasindadir (Zeten ve Gogebakan, 2024). Hawkins’e (2021) gore fiziki cografya laboratuvarlari
uzun zamandan beri sanatsal uygulama alanlaridir. Bu nedenle sanat ve cografi mekan daima
birbiriyle i¢ i¢e olmustur. Oncelikle fiziki mekan kosullar1, ardindan sosyal, kiiltiirel, ekonomik
ve siyasi yapiya dair cesitli sahneleri ¢izim konseptlerinde gérmek miimkiindiir. Ornegin
ressam Yiiksel Gogebakan yasadigi Malatya ilinin tanimlayici sembolii ve tescilli cografi isareti
olan kayis1 agaglarina resimlerinde sik sik yer vermistir (Zeten ve Gogebakan, 2024). Bu
calisma kapsaminda Karabiik Universitesi’nde lisansiistii ders kapsaminda, Karabiik’iin ilesi
Safranbolu’ya adin1 veren endemik bitki safranin ¢izimi yaptirilmis ve orijinal ¢izim sahibi
sanatct Judy Unger’in izniyle arastirmanin tam metnine dahil edilmistir (Sekil 4 ve Sekil 5).
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Sekil 5: Sanat¢1 Judy Unger’in eseri model aliarak Karabiik Universitesi Lisansiistii Egitim
Enstitiisii Cografya Anabilim Dal1 yiiksek lisans 6grencisi Sena Nur Agar tarafindan yapilan
karakalem Ornek ¢izim

Daha 6nce de soz edildigi gibi, bitki ressamligi i¢in kullanilacak numune bitkilerin canli olmast
tercih edilir. Bu amagcla bitkinin bulundugu cografi mekana seyahat edilip bitki dogal ortaminda
gozlemlenebilir. Bitkilerin mevecut durumu (biiyiikliigii, mevsime gore yapraklarin durumu,
cicek agip agmadigi, meyvesinin var olup olmadig gibi 6zellikleri) biiylik 6nem tasimaktadir.
Bitkinin dogal ortamindaki uygunsuz kosullar, numunenin bulunamamasi, hava durumunun ya
da yersekillerinin elverissizligi, yapraklanma-¢iceklenme ya da meyve verme déneminin
kagirilmas1 gibi nedenlerle bir sonraki sezona kadar beklenmesi gerekebilir. Siiphesiz kimi
durumda yurti¢i ya da yurt disindaki herbaryumlarda korunan 6rneklerle de calisilabilmekte ve
elverigsiz dogal ortam olasiliklar1 bertaraf edilebilmektedir. Bitkilerin yetisme zamanlarina
iliskin karsilagilan bu zorluklara ve realizm akiminin etkisiyle olabildigince gercege yakin
cizimler yapilmasina ragmen, bazi sanatcilar iclerindeki yaraticilik tutkusunu ¢ok etkileyici bir
bicimde ortaya koyma yollar1 aramislardir. Ornegin Boynukalin (2020), Hollandali ve Flaman
natlirmort ressamlarinin yilin farkli zamanlarinda ¢i¢ek veren bitkileri (ve bazen de meyveleri)
hayali olarak ‘ayni buketlerde bir araya getirdigini’ ifade etmektedir.
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Arastirmanin bulgulari birlikte degerlendirildiginde; bitki ressamlig1 ile cografya biliminde
birbiriyle ortiisen pek ¢ok noktanin var oldugu, bilim ve sanatin biitiinlestigi anlasilmaktadir.
Realist felsefenin etkisi altinda bitkinin anatomik ve cografi yapisinin ortaya konuldugu
bilimsel bitki ressamlig triinleri; 151k ya da golgelendirme, renklerde ton gegisi, derinlik,
perspektif gibi o6zellikleri yansitirlar. Sen (2017) meyvesinin iki kat blyiitiilerek ¢izildigi
kirazin, tohumunun bes kat biiyiitiilerek c¢izilmesinin oldukc¢a yaniltict olacagini, bitkideki
biliylitme oraninin muhakkak c¢izimin ¢ergevesi disinda yanina bar metodu ile belirtilmesi
gerektigini agiklamaktadir. Bu yoniiyle, cografyadaki harita dlgekleriyle benzestigi aciktir.
Boylece cografya disiplini ve bitki ressamliginin her ikisi de, ¢alisma boyunca sik sik
vurgulandigi iizere ‘gozlem’, ‘dogallik’, ‘gercekeilik’, ‘kesif’, ‘kanit’, ‘6lgek’ gibi birincil ortak
niteliklere sahiptir.

TARTISMA, SONUC VE ONERILER

Bitkilerin bilimsel olarak ¢izimini temel alan bitki ressamligi; giizel sanatlarla birlikte botanik,
cografya, jeoloji, tip, zooloji gibi pek ¢ok farkli disiplinin kapsaminda ele alinmaktadir. Yurt
disinda saygin bir meslek olsa da Tirkiye’de yeni yeni gelismekte, ¢esitli projelerle ve
yaymnlarla giderek tammirlik kazanmaktadir. Insanlik tarihi boyunca yeni kesfedilen
bolgelerdeki farkli bitki tiirlerinin diinyaya tanitilmasinda, ¢cok sayida bitki illiistrasyonu igeren
eserler ortaya konulmus ve pek ¢ok sanat¢i (6rnegin Leonardo da Vinci, Elizabeth Blackwell,
Margaret Mee, Rory McEwen, Christabel King, Fatma Sen, Giilnur Eksi Bona, Hiilya Korkmaz,
Isik Giiner, Ismail Akhanli ve burada adi sayilamayan daha nice sanatg1) yetismistir.

Bu arastirmada bitki ressamliginin cografya bilimi ile iligkisi lizerinde durulmustur. Fiziki
cografya alt dalinin kapsamina dahil olan bitkilerin belirleyici 06zellikleri, varliklari,
yetismelerini etkileyen etmenler ve cografi dagilislart gibi 6zellikler bitkilerin taninmasi ve
ayirt edilebilmesi i¢in biiylik 6nem tasir. Bitki ressamlar1 da bu cografl imgeler, goriintimler
veya unsurlarla ilgilenir.

Bitki ¢izimleriyle nadir bulunan 6rnekler hakkinda bilgi edinilmesi ve canli 6rnekler 6ldiikten
¢ok sonra bile bitkilerin incelenmesi saglanabilmektedir (Kusukawa, 2011). Ozellikle bu
avantaj sayesinde bitkilerin tanitic1 6zelliklerine ve detaylara hakim olmak miimkiindiir.

Giliniimiizde kentlesme ve tarimsal amacli habitat parcalanmalari bitki topluluklarini olumsuz
etkilemektedir (Vural ve Eksi, 2017). Bitkilerin taninmasi, anatomik ve cografi yapilariin
bilinmesi, iklim-egim-baki-kaya¢ ve toprak tiirii gibi yetistikleri mekansal o6zellikler,
siiflandirilmalar1 ve dagilislariyla ilgilenen bilim alanlarindan akademisyen, egitimci, dgrenci
ve sanatgilar igin yakin ¢evrede bitki numunelerine erismek giderek giiclesmektedir. Ustelik
her bitki her ortamda yetismediginden, farkli iklim kusaklarina giderek bitkiyi dogal ortaminda
gozlemlemek ic¢in arazi caligmalari planlamak ¢ogu kez olanaksizdir. Bu sorunun tolere
edilmesinde en biiylik katkiy1 bitki fotograflari ile aslina uygun ve hatta ¢ogu kez fotografi asan
gercekeiligiyle bitki illiistrasyonlar1 saglar. Eksi’ye (2017b) gore, fotograf ilk bakista goriilen
anlik gorilintiiyili, bilimsel bitki resimleri ise bitkinin teshisi ve siniflandirmasi i¢in gerekli
spesifik bilgiyi sunar. Ancak, Korkmaz (2017), bitki ¢izimine baslamadan 6nce, bitkiye dogru
poz verdirilip ¢izim yapilacak acgidan bitkinin net bir sekilde birebir ve detayli ¢ekilen
fotograflarindan referans olarak faydalanilabilecegi goriisiindedir. Hatta bazi bilimsel
cizimlerde mikroskopla ¢ekilen defalarca biiyiitiilmiis fotograflardan yararlanilmakta, teknoloji
ve sanat bilimi desteklemektedir. Ornegin mikroskopla gdzlemlerini cizerek kaydeden
Avusturyali mikroskopist ve botanik sanatgisi Franz Andreas Bauer, bataklik orkidesinin
(Phaius tankervilleae) tepe kismindaki stigmay1 kursun kalemle ¢izmis ve bu kesimde opak
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yesilimsi sar1 lekeler halinde goriilen bitki hiicrelerinin ¢ekirdeklerini gézlemlemistir (Lack,
2015; Hickman vd., 2017).

Goriildigii gibi ¢izim yetenegi, doga tutkusu ve meraki biraraya geldiginde bilimsel, egitici ve
kesfedici bir sonu¢ ortaya c¢ikmaktadir (Humphrey, 2018). Fiziki cografya derslerinde
ogrencilere; Diinya’nin hareketleri, Ay ve Gilines tutulmalari, vadi tipleri, akarsularda diizgiin
ve tiirbiilansli akigin enine ve boyuna kesitleri, birikinti koni ve yelpazelerinin blokdiyagrama,
akarsu setleri (leveler), delta tortullari, menderesli akarsu yataginin blokdiyagrami ve suyun
hareket mekanizmasi, seki sistemleri, kapma, akarsu agi tipleri, fay tipleri, heyelan tipleri, buzul
moren ¢esitleri vb sekillerin ¢izimleri yaptirilmaktadir. Bu baglamda, Tirkiye’de bitki ¢izimi
egitiminin gelistirilmesi ve tekniklerin 6gretilmesi, doga bilincinin gelistirilmesi a¢isindan
biliyilk 6nem tasir (Eminagaoglu vd., 2019). Torlak (2007) ‘Tiirkiye’nin Nadir Bitkileri’,
‘Tiirkiye’nin Laleleri’ ‘Tiirkiye’nin Cigdemleri’, ‘Tiirkiye’nin Kardelenleri’, ‘Tirkiye’nin
Terslaleleri’, ‘Tiirkiye’nin Kisnergizleri’, ‘Kiregtasli Alanlara Ozgii Bitkiler’, ‘Mineralli
Zemine Ozgii Bitkiler’, ‘Volkanik Tasli Alanlara Ozgii Bitkiler’ gibi bitkilerin tanitildig1 kitap
veya brosiirlerin basilarak Tirkiye’nin pek ¢ok biyolojik varligiin tanitilabilecegi
goriisiindedir.

Inanilmaz zengin bir gesitlilige sahip oldugundan ve siirekli degisime ugradigindan, doganin
her zaman kesfedilecek giizellikler barindiracagi kusku gotiirmez bir gergektir. Bu nedenle, bu
calisma ile bilim ve sanatin ortiistiigli uygulamalarin arttirilabilecegi, buna yonelik egitimlerin
verilebilecegi firsatlarin olusturulmasi Onerilebilir. Bitki ressamliginin gelistirilmesinin ve
cografya disiplini igerisine entegre edilmesinin, pek c¢ok farkli disiplin i¢in oldugu kadar
cografya bilimi i¢in de dogay1 tanima, degerini bilme ve koruma bilinci kazandirilmasina
onemli katkilar saglayabilecegi diistiniilmektedir.

TESEKKUR

Degerli ¢izimlerini ¢alismama dahil etmeme izin veren merhum Rory McEwen’in mirasgist
Flora McEwen Brooks’a, Ismail Akhanli’ya, Giilnur Eksi Bona’ya, Judy Unger’e ve 6grencim
Sena Nur Agar’a tesekkiirii bir borg bilirim.
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Abstract

Urbanization has led to increased pollution, posing major challenges for sustainable
development and public health, particularly in the treatment of wastewater and sanitation of
potable water supplies. The rising levels of industrial pollutants in urban water bodies make
advanced treatment technologies crucial. Among these, advanced oxidation processes (AOPS)
have emerged as effective solutions, especially heterogeneous photocatalysis, which utilizes
semiconductor materials like copper oxide (CuO) to degrade organic pollutants without
introducing harmful chemicals. Heterogeneous photocatalysis is ideal for urban applications
because it can break down organic contaminants into non-toxic byproducts through light-
activated reactions. CuO, as a photocatalyst, offers notable advantages in urban wastewater
treatment, minimizing the need for additional chemical additives while preserving water
quality. In this study, CuO nanoparticles were synthesized using a co-precipitation method,
optimized by controlled heating at 80°C, to improve their photocatalytic activity for water
treatment.

The synthesized CuO nanopowder was characterized by X-ray diffraction (XRD) and scanning
electron microscopy (SEM), confirming the monoclinic phase of CuO with an average
crystallite size of 30 nm. This nanoscale structure increases the available surface area for
reactions, enhancing pollutant degradation efficiency. SEM analysis also revealed a three-
dimensional, flower-like morphology, which optimizes both light absorption and pollutant
adsorption. CuO nanoparticles proved highly effective in degrading methylene blue (MB), a
common urban water pollutant, showcasing their potential for wastewater treatment. The
development and application of CuO nanoparticles in water treatment technologies represent a
promising opportunity to improve urban environmental sustainability. By integrating
photocatalytic processes into urban water systems, it is possible to mitigate the impacts of
industrialization and urban pressures on water resources.

Keywords: CuO Nanoparticles, Photocatalytic Degradation, Wastewater Treatment.
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ROLE OF PIGEONS IN THE SPREAD OF ZOONOTIC ECTOPARASITES IN THE
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ABSTRACT

Bird species that live freely in cities have an important role in the ecological system of the urban
environment. Thanks to their constant cohabitation with people, they also represent an
unavoidable factor in the pollution of the urban environment. With their excrement, they dirty
facades, monuments, cars, and passers-by, and besides being unpleasant, bird excrement also
contains a large number of zoonotic disease agents (salmonella, psittacosis, tuberculosis, etc.).
Pigeons represent the most frequent and numerous representatives of the ornithofauna of cities.
In addition to a large number of controlled flocks of birds, the cities are home to large
population of free-living pigeons. Numerous researches carried out in this period have
established that city pigeons represent an evident epidemiological danger in the spread of
zoonotic diseases. Their role in the spread of parasitic infections is also significant, especially
ectoparasites, some of which also attack humans. Infestations with zoonotic species of
arthropods were found at pigeons was ticks Agras persicus and A. reflexus, mesostigmata
Dermanyssus gallinae, bed bugs Cimex lecticularis and C.columbarus, fleas Ceratopphylus
columbae, C.gallinae and Ctenocephalides felis felis. In pigeons nest were found larvae and
adults of arthropods from the families Tenebrid (Tenebrio molitor, Tribolium confusum),
Siphilidae sp. and others. All these species are carried by pigeons into people's homes.
Residents of old buildings where there are good conditions for nesting pigeons are especially
at risk. Of special note are infections with Dermanyssus gallinae, whose stings and
hemtophagous diet can cause serious dermatological reactions. There have also been recorded
cases of pigeons living in attics bringing bed bugs, fleas and other types of parasites dangerous
to humans into apartments. For these reasons, there is a need for constant monitoring of the
epizootic situation in this population of birds, as well as measures to regulate the number of
their population.

Keywords: pigeons, urban environment, parasites, zoonoses, epidemiology
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ABSTRACT

This report presents a study aimed at observing the quality and effectiveness of coagulation-
floculation using ferric chloride at the BB treatment station plant for removing suspended solids
and mineral salts found in raw water of the MBAK dam.

Additionally, it aims to observe the efficacity of using chitosan as an organic coagulant and its
impact in terms of removing pollution materiel from water. The study also evaluates the impact
of natural clay bentonite on water clarification in the region using the same process, potentially
reducing reliance on chemical products while improving water quality. This study has been
concentrated in comparing the performance of each coagulant in removing turbidity from
different water samples. The experiments that have been done in this work were carried out to
compare the ability of each coagulant in removing the sulfate found in the same water samples.
Optimization tests were done following the Jar Test protocol. First, starting with a jar test of
raw water, followed by a test of the effect of ferric chloride on removing sulfate. Afterwards,
an efficiency test of mixing bentonite with ferric chloride on the same samples. Along with an
evaluation of the chitosan in eliminating the same materiel. The results obtained indicate that
the effectiveness of the coagulation-floculation process depends on the optimization the doses
of the coagulants used, the nature of the water tested, the coagulation adjuvant used, and their
impacts on human health.

Key-word: coagulation-floculation, aluminum sulfate, natural clay bentonite, chitosan,
turbidity, Jar-Test, sulfate, coagulation adjuvant, treatment plant, suspended.
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