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AVRASYA 13" INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
ArtAsya 3RP INTERNATIONAL GROUP EXHIBITION
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Kongre Baglant1 Linki :

Join Zoom Meeting

https://us06web.zoom.us/j/88571518350?pwd=fOYazCWBmbAiWrHygjKSjkbbSvotfd.1
Meeting ID: 885 7151 8350

Passcode: 202224
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

e  ZOOM baglantisi i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini
kullanabilirsiniz.

e  Oturum igerisinde en KIDEMLI olan moderator olarak secilir. Moderatoriin oturum diizenini
gozetmesi, akademisyen adaylarim yonlendirmesi beklenmektedir.

e Oturuma baglanmadan 6nce Salon numaranizi adinizin 6niine asagidaki gibi ekleyiniz. Bu sayede
kongre agilisinda beklemeden oturumlariniza gonderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin asilmamasini moderatorler temin edecektir.

Sunum sonrasi 5 dakikay1 gegmeyen soru-cevap, tartisma siiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda agik olmak zorundadir.

Sunum yapan katilimcinin kamerasi acik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katihmeciya sertifika

verilmesi ve calismasinin yayinlanmasi s6zkonusu olamaz.

e Katilimci, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e Katilimcilarin kendi oturumlari disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite smir1 nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

e SADECE CALISMADA YAZAR OLARAK GECEN KiSIiLER SUNUM YAPABILIR !

IMPORTANT, PLEASE READ CAREFULLY

e To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID

e  or Personal Link Name” and solidify the session.

e The Zoom application is free and no need to create an account.

e  The Zoom application can be used without registration.

e  The application works on tablets, phones and PCs.

e  Speakers must be connected to the session 10 minutes before the presentation time.

e All congress participants can connect live and listen to all sessions.

e During the session, your camera should be turned on at least %70 of session period

e  Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

e  Before you login to Zoom please indicate your name surname and hall number,

Academy Global Conferences & Journals @ ‘?’ 'i f.‘;?ﬁ
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AVRASYA 13th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
June 27 - 30, 2025

TASHKENT
Meeting ID: 885 7151 8350 Passcode: 202224

27 Haziran / June 27, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 Theoretical and Methodological approach to the Social Inclusion Shirin Mahammad

problem

A SOCIOLOGICAL STUDY ON ‘MARTYRDOM’: THE

2 INTERSECTION OF SACREDNESS, IDENTITY AND POWER g?gigmdem Ayse KOSE
IN TURKIYE
=4
— |
> = . DISCOURSE ANALYSIS METHOD in SOCIAL SCIENCES or | Dog. Dr. Yavuz
e - JOURNEY to THE DEPTHS of MEANING COBANOGLU
- 9
< =
n 2
g Q
3 4
Z:' 5 Dr. Ogr. Uyesi Serhat
N : ) . ot r. Ogr. Uyesi Serha
< s 4 | BIR KADRO HATIRINA: AKADEMIK KABILECILIK SOYSEKERC]
a

SOSYOLOG NECMETTIN SADIK SADAK’IN ULKE
5 GAZETESI’NDE YER VERILEN YAZILARININ KRONOLOJIK | Dog. Dr. Giiney NAIR
DEGERLENDIRMESI 19047-1951

6 AN ASSESSMENT OF THE ROLE OF SOCIOLOGY IN THE Doc. Dr. Giinev NAIR
ESTABLISHMENT OF THE REPUBLIC OF TURKEY og. Dr. Giiney
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AVRASYA 13th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
June 27 - 30, 2025

TASHKENT

Meeting ID: 885 7151 8350 Passcode: 202224

27 Haziran / June 27, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 2
Doc¢. Dr. Melike SOMUNCU

SERONALITY OF THE SUFFIXES OF TURKIYE’S TURKISH
AS OTTOMAN TURKISH’S VASIR

Lect. Murat GOKMEN

ATTITUDE TOWARDS RELIGION IN M.F.AKHUNZADE’S
ENLIGHTENMENT PHILOSOPHY

Assoc.Prof.Gamar
J.Murshudlu

EDEBIYATTAN BEYAZ PERDEYE:
EDEBI BIR ESERIN FILM UYARLAMASININ CEVIRI

Ogrenci, Buse GUL
Ogrenci, Merve Nur ATAY
Dog. Dr. Murat

GOSTERGEBILIMI CERCEVESINDE COZUMLENMESI KALELIOGLU
SOCIO-CULTURAL ASPECTS OF SOME FORMULAIC Doc. Dr. Melik
EXPRESSIONS IN YESEVI AND THEIR COMMUNICATION s Sf\)luN cue ¢

CHANNELS

Adverb in modern turkiclanguages

Assoc. Prof. ElshadAbishov

Academy Global Conferences & Journals
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27 Haziran / June 27, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
IKLIM DEGISIKLIGINE UYUM STRATEJILERI N
KAPSAMINDA PEYZAJ TASARIMINDA DOGAL BITKI 8?“ g?rbHagde AE(LE?I;N
ORTUSUNUN KULLANIMI: KALECIK ORNEGI gr-Lor.Lr. berna
IKLIM DEGISIKLIGININ KENTSEL ALANLARDAKI Ogr. Gor. Dr. Berna
ETKILERI UZERINE ISTATISTIKSEL BiR DEGERLENDIRME: | YELEN
“ANKARA ORNEGI” Ogr. Gor. Hande ASLAN
Assoc.Prof. Dr. GOKHAN
- ASSESSING THE CLIMATIC AND ENVIRONMENTAL SSEEDF: F\IFEJ?\AUX,\'IEN
9 IMPACTS OF COASTLINE CHANGE ON A GLOBAL SCALE e
2 YILDIRIM
™M |
wn
z <
9 E Assoc.Prof. Dr. GOKHAN
% Zz NATURE-BASED SOLUTIONS TO ENVIRONMENTAL Sg?'éf ETJG,\AUX,\'IEN
-~ = CHALLENGES ON COASTAL URBANIZATION .
_ a YILDIRIM
;(' w
= E‘ Dr. Ogr. Uyesi Giil
° Al-SUPPORTED LANDSCAPE DESIGN APPROACH INRIZE | pv ~80 W0V Ll
- TEA BAZAAR: AN ECOLOGICAL AND HOLISTiC PLANNING . X O
PERSPECTIVE Yiiksek Lisans 6grenci,
Ebrar AGLAR
Prof. Dr. DENiZ HASIRCI
BIOPHILIC DESIGN FOCUS AND ARTIFICIAL Aras. Gor. Dr. IDIL BAKIR
INTELLIGENCE DEVELOPMENTS IN THE INTERIOR KUCUKKAYA
ARCHITECTURE STUDIO M. Sc. Architect SILVIA
ROLLA
A PERSPECTIVE ON THE ADAPTIVE REUSE PROCESS EET%I; 32;82‘%”%
THROUGH THE SPACE SYNTAX METHOD: THE CASE OF b Q(:.), " Gvesi MURAT
THE FORMER ELAZIG GOVERNMENT HOUSE S/:Hiilr. yest
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Meeting ID: 885 7151 8350 Passcode: 202224

27 Haziran / June 27, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Prof. Dr. Hikmet Seyhan
1 ON A GENERAL MATRIX SUMMABILITY METHOD OZARSLAN -
Assoc. Prof. Dr. Bagdagiil
% KARTAL ERDOGAN
- £
§ P 7 o
et 5 < o ) ) o ) Haliscan USTELIK
< = (ﬁ 2 MOBIUS VE BURNSIDE CEBIRLERI UZERINE Dr. Ogr. Uyesi Hasan
%) < ARSLAN
3| Ig
—
2 |53
I b Elektrik Elektronik
a COMMUNICATION TECHNOLOGIES FROM 2G TO 5G IN Miihendisi, Atahan
3 SMART METER READING SYSTEMS: TECHNICAL Emirzeoglu
INFRASTRUCTURE AND THE ROLE OF 5G Dog. Dr. Zeynep Hasirci
Tugcu

Academy Global Conferences & Journals

UASIOURNAL
jasjournalcom

ACADEMY *




F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

AVRASYA 13th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

June 27 - 30, 2025
TASHKENT

Meeting ID: 885 7151 8350 Passcode: 202224

27 Haziran / June 27, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
REDEFINING GOVERNANCE: COMBATING LEADERSHIP Ahmed Boubacar Diallo,
FAILURE AND SYSTEMIC CORRUPTION IN POST- Fatoumata Aminata Diop,
INDEPENDENCE NIGERIA Ibrahim Musa Sani
THE CRISIS OF DEMOCRACY IN PAKISTAN: AN Ahmed Rashid
ANALYTICAL STUDY THROUGH ISLAMIC AND WESTERN Dr. Fatima Noor
PHILOSOPHICAL PERSPECTIVES Hassan Khalil
" TRANSFORMATION AND CHALLENGES IN NATIONAL f‘gr:F'\:t?m%ﬁa':assa”
s LAND USE PLANNING SYSTEMS: A COMPARATIVE -
T PERSPECTIVE Assis. Prof_. Dr. Mohammad
[Tel a Reza Darvishi
©
P 1S
9 £
3:' w Somchai Srisai,
%) o THE IMPLEMENTATION OF ANTI-CIRCUMVENTION Lec. Naree Panya,
~ ) LEGISLATIONS IN THE THAI COPYRIGHT SYSTEM Ananya Nontawat,
j = Dr. Kittisak Jitpaisarn
X e
|2
g THE SUCCESS AND CHALLENGES OF EMBEDDING Dr. Sarah Williams,
< EVIDENCE-BASED RESEARCH METHODS IN POLICING Assis. Prof. Dr. Emma
INTERVENTIONS Davis
TAIWAN'S POLITICAL LANDSCAPE: THE RISE AND FALL Emily Williams, Robert
OF HAN KUO-YU IN KAOHSIUNG Johnson
Maria Linda Ana
INTELLECTUAL PROPERTY CHALLENGES IN SPACE Ungureanu
EXPLORATION: FOCUS ON EUROPEAN SPACE AGENCY Thomas Nikolaus Wagner
REGULATIONS Isabelle VVeronique Dupont
Robert Heinrich Schmidt
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27 Haziran / June 27, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EVALUATION OF THE IMPLEMENTATION OF PUBLIC Olamide Oginni
EXAMINATION CHIEF EXAMINERS’ REPORTS IN Adeola Johnson
MATHEMATICS CURRICULUM CONTENT Chijioke Okafor
IMPLEMENTATION MECHANISMS OF CONTINUOUS Yelena Agranovich,
PROFESSIONAL DEVELOPMENT FOR EDUCATORS IN Larissa Ageyeva,
KAZAKHSTAN: A STUDY BASED ON THE "TEACHER" Violetta Tyan,
PROFESSIONAL STANDARD Aigul Syzdykbayeva
SKILL MISMATCH BETWEEN HEAVY EQUIPMENT Eercéifs';j(mh:ﬁ Biiz?]bkﬁm“
REPAIRER STUDENTS AND EMPLOYERS' REQUIREMENTS : '
Dr. Bayarmaa Tsogtbaatar
S
8
(o]
© ®©
> £ ASSESSING CHILDREN'S PROBABILISTIC AND CREATIVE | Maria Oliveira, Jodo Santos,
o) 2 THINKING IN A NON-FORMAL LEARNING CONTEXT Carla Almeida, Pedro Costa
wn
3 i
) (g}
= £
- = APPLICATION OF CAUSAL INFERENCE AND DISCOVERY [ |\ ooy
< > IN CURRICULUM EVALUATION AND CONTINUOUS untiang hong,
T & IMPROVEMENT Bin Duan
E
a
Roberto Merlo,
ATTITUDE OF UNIVERSITY STUDENTS TOWARDS THE Dr. Maria Gonzalez,
USE OF ARTIFICIAL INTELLIGENCE Zoila Rivero,
Dr. Laura Gonzalez
ENHANCING ONLINE EDUCATION IN ARABIC LANGUAGE ﬁéﬁgﬁ:}fgg%harbi
TEACHING: CHALLENGES, OPPORTUNITIES, AND :
STRATEGIES Ahmed Al-Mansoori,
Khalid Al-Jabri
FUTURE PERSPECTIVES IN ARCHITECTURAL EDUCATION E’:;gcl;zrzﬁgo,
IN PORTUGAL: REVOLUTIONIZING THE TEACHING Matia Silva
APPROACH FOR NEW GENERATIONS Pedte Costy.
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27 Haziran / June 27, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE ASSOCIATION BETWEEN ADHD MEDICATION, g;crg'gastﬁ‘;g Emily Dwyer,
CANNABIS, NICOTINE USE, MENTAL DISTRESS, AND Samantha B)(;’n Jentre
OTHER PSYCHOACTIVE SUBSTANCES ; '
Lina Begdache
THE IMPACT OF LIFE MEANING ON ACADEMIC g?yg‘;’tg:;:‘xrzoaz?ﬁgm
PERFORMANCE AMONG JAPANESE COLLEGE STUDENTS | 427 ’
IMPROVING DECISION SUPPORT FOR ORGAN /'f\g'a :T":”P'I\ggg]‘gk’h'
TRANSPLANT Dr. David Stewart,
N~ -
&
z
o 3
+—
< 2 EFFECTS OF GRATITUDE PRACTICE ON RELATIONSHIP Dr. Anomi Bearden,
% 2 SATISFACTION AND THE ROLE OF PERCEIVED Brooke Goodyear,
_ © SUPERIORITY Dr. Alicia Khan
_| [a)
< o
T ] Assoc. Prof. Dr. Victoria S.
LOVE AND MONEY: SOCIETAL ATTITUDES TOWARD SAC?;;Ztr:aer B. Hookins
INCOME DISPARITIES IN AGE-GAP RELATIONSHIPS aer B. HopKins,
Dr. Emily M. Thomas,
Samuel J. Richardson
MINDFULNESS-BASED INTERVENTIONS FOR ENHANCING | ¢ i\
SELF-ESTEEM AND PSYCHOLOGICAL WELL-BEING: o %{  Rodrieucs:
EXAMINING THE INFLUENCE OF CONTINGENT SELF- I. Raquel Rodriguez
ESTEEM Carvajal
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THE ROLE OF STUDENT COUNSELORS IN PROMOTING
WELL-BEING AMONG SCHOOLCHILDREN IN THE MIDDLE
EAST

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ISLAMIC CIVILIZATION IN WEST AFRICA: THE ROLE OF
THE SOKOTO CALIPHATE IN SCIENCE AND TECHNOLOGY Mohammad Buba, Ibrahim
DEVELOPMENT Aliyu
TEACHERS’ PERCEPTIONS OF THE IMPACT OF
TOBEPHOBIA ON JOB SATISFACTION AND EMOTIONS $‘évb&:)rgﬁ Mensah, Akosua
KNOWLEDGE MANAGEMENT FOR SUSTAINABLE
ENVIRONMENTAL MANAGEMENT IN HIGHER EDUCATION | Julian Vargas, Maria
INSTITUTIONS Gomez

it <

Z

o =

| 2

< S META-TEACHING SKILLS AND IMPROVEMENTS IN

2 52 CLASSROOM TEACHING QUALITY Zainab Haji, Faiza Amin

| s

3 =

]
I

Hassan Al-Farhan

THE EFFECTIVENESS OF DRAMA-BASED LEARNING IN
FOSTERING CREATIVITY IN PRESCHOOL EDUCATION

Michaela Novakova

PARENTS' PERSPECTIVES ON THE FUTURE OF
EDUCATION: A STUDY FROM CENTRAL EUROPE

Lukas Svoboda
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HALL / SALON 1
Dr. Ogr. Uyesi, Handan KARAOGLU

ETKILERININ DEGERLENDIRILMESI

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ECONOMIC EVALUATION OF WELFARE PRACTICES IN Yildiz KEN
1 LIVESTOCK Prof. Dr. Sait
ENGINDENIZ
Ph.D. Cand. Barkin
X 2 ENERGY CONSERVATION IN AGRICULTURE AND THE AKKAYA
ROLE OF BEHAVIORAL INTERVENTIONS Prof. Dr. Sait
ENGINDENIZ
3 TARIMIN TURKIYE BIYOCESITLILIGI UZERINE Dr. Ogr. Uyesi, Handan

KARAOGLU

EFFECT DIFFERENT CONCENTRATIONS OF IBA AND TIME
4 OF TAKING CUTTING ON ROOTING OF Crataegus microphylla,
C. orientalis and C. azarolus var. pontica

Dr. Giiven BUYUK
Dr. Fahrettin TILKI

IMPORTANCE of PLANT GROWTH-PROMOTING
5 RHIZOBACTERIA (PGPR) in AGRICULTURAL
SUSTAINABILITY

Agricultural Engineer PhD
Student, NAZMIYE CIYIM
BALKI

Asst. Prof. Dr, SELCUK
GOCMEZ
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DEVELOPING A SCALE TO DETERMINE THE LEVEL OF Dyt i KILING
FOOD LABEL READING KNOWLEDGE OF UNIVERSITY .l '(.-)fe%n“r. Eora BSIN
STUDENTS: A VALIDITY AND RELIABILITY STUDY T DgrLUyest. bsra
Doktor Ogretim Uyesi
Nurdilan SENER CETIN
Arastirma Gorevlisi Seda
A VALIDITY AND RELIABILITY TURKISH ADAPTATION OF | HAZAR
THE 10-ITEM MENOPAUSE CERVANTES SCALE Profesér Faustino R.
PEREZ-LOPEZ
Dogent Doktor Giilgin
NACAR
YETISKIN BIREYLERDE ARALIKLI ORUC DiYETININ YAG gi%gf%;g%i}l
KAYBI ILISKiSININ DEGERLENDIRILMES] SIMZARI
O
~ | Z
g =
| o
1 )
% 2 SYNTHESIS OF LYSINE-ACETYLENE HYBRID MOLECULE | Asst. Prof. Dr. Kemal
3 g FOR pH-SENSITIVE DNA PHOTOCLEAVGE KAYA
a e
< -
I 5
a
COMPARISON OF SPORTS INJURY ANXIETY LEVELS ?SQAEQAE?&%?{E'\I'
BETWEEN MALE AND FEMALE ATHLETES ENGAGED IN ¢
ACTIVE SPORTS PROF. DR. OSMAN
IMAMOGLU
COMPARISON OF SPORTS INJURY CONCERNS AND L%é?ﬁ éﬁ?ﬁgg&
MENTAL ENDURANCE LEVELS IN FEMALE AND MALE
ATHLETES PROF. DR. OSMAN
IMAMOGLU
o } Yiiksek Lisz}ns Ogrencisi,
YARA TAKIBI ICIN YUKSEK DUYARLILIKLI ESNEK PH Fatmanur SIPAHI
SENSORU: LIG-ZNO NANOTUP-PANI KOMPOZIT Dog. Dr. Miicella OZBAY
YAKLASIMI KARAKUS
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LEARNING MODELS OPTIMIiZED FOR GAS TURBINES

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
INTERACTION OF BINARY CERAMIC RAW MATERIAL
MIXTURES DURING BALL MILLING: INSIGHTS FROM X- Prof. Dr. Selguk Samanl
RAY DIFFRACTION AND FLUORESCENCE ANALYSES
AHSAP MALZEMENIN BILINIRLIGI VE KULLANIMI gz?lgfgﬁff
UZERINE BiR ARASTIRMA CAMLIBEL
IMPACT OF FAULT-DISCTANCE ON BASE-ISOLATED Dog.Dr. ELIF CAGDA
STRUCTURES KANDEMIR

= IMPACT OF SOIL-STRUCTURE INTERACTION ON BASE Dog.Dr. ELIF CAGDA

o = ISOLATION EFFICIENCY DURING EARTHQUAKES KANDEMIR

z g

O wn

e — Yiiksek Lisans Ogrencisi

§) § LITYUM-IYON KiMYA TABANLI HIBRIT PiL YAPILARI iCIN Ml:)hama 4R ACHgIDI

- ] AKILLI BATARYA YONETIM SiSTEMIi TASARIMI VE o

1 w UYGULAMASI Dr. Ogr. Uyesi ONUR

3 I DEMIREL

< o

Tt I

o CO AND NOx EMIiSSION PREDICTION WiTH MACHINE Assist. Prof. Orhan ARPA

Assist. Prof. Emrah ASLAN

A STUDY OF THE AFFECTS OF WASHING PROCESS ON THE
PROPERTIES OF DENIM FABRICS

Prof.Dr. H. Ziya OZEK
Ozlem ERYONAR

A REVIEW OF TOTAL PRODUCTIVE MAINTENANCE
TECHNIQUE AND A SAMPLE CASE FROM THE TEXTILE
INDUSTRY

Prof.Dr. H. Ziya OZEK

INVESTIGATION OF THE CHEMICAL AND PHYSICAL
PROPERTIES OF THE WHITE WOOLISH STRUCTURE IN THE
MULE TAIL (VERBASCUM BOMBYCIFERUM) PLANT

Pmar KIRLI
Prof.Dr., Astm OLGUN
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Authors

HALL /SALON 4
Assoc. Prof. Dr. Nazile Abdullazade

AN ANALYSIS OF STUDIES ON TEACHING TURKISH AS A
FOREIGN LANGUAGE

Ogrt. Yasemin
CETINKAYA

Dr. Ogr. Uyesi Zeynep
AKIN-DEMIRCAN

A CONTENT ANALYSIS OF THESIS STUDIES RELATED TO
PROJECT-BASED LEARNING IN THE FIELD OF EDUCATION

Phd Student, Caner Cabuk
Prof. Dr., Cengiz Ozyiirek

AN INVESTIGATION OF THE RELATIONSHiP BETWEEN
ENJOYMENT OF PHYSICAL ACTIVITY AND HOPE LEVELS
IN SECONDARY SCHOOL STUDENTS

Cemal UYSAL
Assoc. Prof. Dr. Hiiseyin
Ozden YURDAKUL

OGRETMEN ADAYLARININ ELESTIREL OKUMAYA
YONELIK ALGILARI

Dog. Dr. YASEMIN BAKI
Yiiksek Lisans Ogrencisi,
ALIUSTA

KUCUKKEN DINLEMEDIGIM MASALLAR ADLI COCUK
KITABI UZERINE BiR INCELEME

Yiiksek Lisans Ogrencisi,
ALi USTA
Dog. Dr. YASEMIN BAKI

LITERARY ENVIRONMENT IN AZERBAIJAN IN THE 19TH
AND EARLY 20TH CENTURIES

Assoc. Prof. Dr. Nazile
Abdullazade
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 5
Assoc. Prof. Dr. John Patrick Alvarado

DEVELOPMENT AND ACCEPTANCE OF A MODULE FOR
IMPROVING READING AND WRITING SKILLS IN
BAYBAYIN: A TRADITIONAL PHILIPPINE WRITING
SYSTEM

Maria Venus Solares,
Assoc. Prof. Dr. John
Patrick Alvarado

ACTIVE LEARNING STRATEGIES IN INFORMATION
SYSTEMS MANAGEMENT: STUDENT PERCEPTIONS AND
OUTCOMES

Francisco Castro Lopes,
Sofia Fernandes

THE IMPACT OF EMOTIONS ON STUDENTS' LEARNING
AND ACADEMIC PERFORMANCE

Shakirat Abimbola Adesola,
Shuaib Akintunde Asifat

STREET ART AS A TOOL FOR PROMOTING REFLECTIVE
THINKING IN EDUCATION: EXAMPLES OF CREATIVE
EDUCATIONAL APPROACHES

Georgia H. Mega,
Kleomenis Kostopoulos,
Rustam Obic

INTERDISCIPLINARITY IN PEDAGOGICAL PRACTICES:
CHALLENGES AND SOLUTIONS IN THE CLASSROOM

C. Oliveira, M. Silva, L.
Ferreira, R. Pinto

PROMOTING CREATIVE AND CRITICAL THINKING IN
MATHEMATICS THROUGH ORIGAMI

Shirinbekova Nigina,
Alimova Shamsiya
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IMPACT OF STUDENTS' PERCEPTION OF SUCCESS
POSSIBILITY ON PERFORMANCE IN SUMMATIVE EXAMS

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
MOTIVATION TYPES FOR LEARNING ENGLISH: A STUDY ﬁﬁa’r‘]z?';'l\(‘r‘]‘;t‘;‘é'\',gv
AT A RURAL UNIVERSITY IN QUINTANA ROO, MEXICO ynar ~ :
Dr. Kamila Kassenova,
THE IMPACT OF POOR TEACHER-STUDENT Yenni Anggrayni, Dian
RELATIONSHIPS ON CHRONIC ABSENTEEISM IN Suryani, Rudi Hadi, Dr.
SECONDARY SCHOOLS IN WEST JAVA, INDONESIA Iwan Setiawan
APPLICATION OF EXTREME-BASED TEACHING MODEL IN ﬂﬁ?ﬂ?'}gﬁnﬁ?&th’
POST-SECONDARY ONLINE CLASSROOM SETTING: A Dr Carorao
FIELD EXPERIMENT : ariguez,
Lec. Anna Williams
Sheel Chakraborty,
IMPACT OF NON-PARENTAL EARLY CHILDHOOD Assis. Prof. Dr. Rajeev
. EDUCATION ON DIGITAL FRIENDSHIP TENDENCY Verma,
© qE Aarti Kumar,
z =)
9 g hir Ferdousi
?(I S STUDYING THE EFFICIENCY OF DIGITAL TECHNOLOGY IN 'f/fafa?ﬁniggeéaﬁ”séahman
Py & ENHANCING ASSESSMENT METHODS IN HIGHER ! 19
hg 2 EDUCATION Dr. Tariq Hossain Khan
_ - Shamsul Alam Choudhury
2 =
< Q
I =
a

Rachelle Elva,
Assoc. Prof. Dr. Mikayil
Tofigov,

DIGITAL CONTENT STRATEGY: COMPREHENSIVE
EXAMINATION OF CRITICAL CONTENT ELEMENTS

Oksana Razina, Dr. Shakeel
Ahmad, Jessie Qun Ren, Dr.
Olufemi Isiaq

THE ROLE OF QUALITY CULTURE IN THE SUCCESSFUL
IMPLEMENTATION OF QUALITY ASSURANCE SYSTEMS IN
HIGHER EDUCATION

Lec. Leonardo Mion, Sarah
Johnson, Dr. Maria Garcia,
Ahmed Al-Rashid

SMART LEARNING ENVIRONMENT FOR MUSIC
EDUCATION

Konstantinos Sofianos,
Michael Stefanidakis
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Emily Harrison, Dr.
THE IMPACT OF SLEEP ON SELECTIVE ATTENTION IN Michael Collins, Sophia
ADOLESCENTS Adams,
Prof. Dr. Daniel Wilson
THE ADOLSCENT VAPING CRISIS IN URBAN INDIA Arushi S. Goyal, Jo
Aggarwal,Dr. Ravi Jasuja
MODELING GENERALIZATION IN THE ACQUIRED Q?ﬁﬁ' E\Of{a %_@msgoﬁ"
EQUIVALENCE PARADIGM WITH THE SUCCESSOR -y . !
c Dr. Fahad Al-Said, Nourah
o REPRESENTATION
~ R% Al-Harthy
Z
5 |2
| 2
< % HARNESSING THE POWER OF LOSS: THE Dr. Alexandru Popescu,
2 a DISCRIMINATORY DYNAMICS OF NON-EMANCIPATORY Maria lonescu, Ms .Andrei
_ g ORGANIZATIONAL IDENTITY Vasilescu, Elena Radu
-
)
< .
T
o SUCCESS FACTORS IN PLAY-BASED INTERVENTION Assis. Prof. Dr. Shuaa A.
PROGRAMS FOR CHILDREN WITH DIVERSE ABILITIES: A Mutawally, Budor H. Saigh,
COMPARATIVE STUDY Dr. Ebtehal A. Mutawally
THE SOCIAL DYNAMICS OF PANDEMICS: A CLINICAL E;'n'ﬁ:g: TE;‘rNg:g’i‘r']J hi
SOCIOLOGICAL ANALYSIS OF PRECAUTIONS AND RISKS .
Pham, Duc Hoang Le
TEACHING STRATEGIES AND BIAS TOWARD IMMIGRANT M. Pellerone, S. G. Razza,
AND DISABLED STUDENTS L. Miano,

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY




%,

ACADEy,

LT
o

&

&

Pl

www.akademikongre.org

AVRASYA 13th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

June 27 - 30, 2025
TASHKENT

Meeting ID: 885 7151 8350 Passcode: 202224

27 Haziran / June 27, 2025 / 15:30 — 17:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
STUDENTS' PERCEPTIONS OF SEEKING PSYCHOLOGICAL | DF- Petra Gudelj,
Eva Frani¢,
ASSISTANCE :
Dr. Martina Kolega
CHILD ABUSE: EMOTIONAL, PHYSICAL, NEGLECT, .
SEXUAL AND THE PSYCHOLOGICAL EFFECTS: A CASE 23‘;'8260'\& AOT;;L:HE"
SCENARIO IN LAGOS STATE, NIGERIA Yo A. ’
THE QUALITY OF PRIMARY CAREGIVING RELATIONSHIPS
BETWEEN ADOLESCENTS ORPHANED BY AIDS AND Assis. Prof. Dr. Mmapula
THEIR GRANDMOTHERS: INSIGHTS FROM STAKEHOLDER | Petunia Tsweleng
NARRATIVES
© = SOCIO-DEMOGRAPHIC FACTORS AND POST-TRAUMATIC . .
% 3z STRESS DISORDER AMONG ADOLESCENTS EXPOSED TO fsﬁg:'gge'\foucr"r" Dr.
9 5 DOMESTIC VIOLENCE IN KENYA 9
b7 (O]
N o
3 o Naoko Fujisaka
- a SOCIETAL INSIGHT INTO EMOTIONAL ABUSE: A o Tetsu‘ A
< o RETROSPECTIVE STUDY IN A JAPANESE PRIMARY - Tetsuy '
T o) SCHOOL Haruto Yamamoto,

Dr. Akiko Sato

EXPLORING THE ROLE OF EROTIC TRANSFERENCE IN
THE DURATION OF PSYCHOANALYTIC TREATMENT: A
CASE STUDY

M. Javid, R. Hassan, J.
DeSilva

ENVIRONMENTAL PERCEPTIONS OF DEPRIVED CHILDREN
LIVING IN URBAN SLUMS: A STUDY IN PUNE, INDIA

Hrishikesh Purandare,
Ashwini Pethe

ADDRESSING GLOBAL TRAUMA: SOMATIC
INTERVENTIONS IN PTSD TREATMENT AND CLINICIAN
BURNOUT PREVENTION

Dr. Elena Markov, Prof. Dr.
lvan Petrov,
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FROM CLIMATE COMMITMENTS TO FISCAL .
RESTRUCTURING: THE POLITICAL ECONOMY OF GREEN gis'oq?rﬁprés??(sar:i;%ii
TRANSITION IN THE POST-PARIS AGREEMENT ERA KAY% e g
WAR, CRISIS, AND PUBLIC EXPENDITURE: A .
REINTERPRETATION OF CLASSICAL AND MODERN grs.oqor.Ul)r. Hésre.t I<CA§(1A
THEORIES IN LIGHT OF INTERNATIONAL KZYE' yest Yasin L agiar
DEVELOPMENTS
A DISCOURSE ANALYSIS ON DIGITAL TRANSFORMATION
5 WITHIN THE FRAMEWORK OF DEVELOPMENT PLANS Esra Ozseven
b (8TH-12TH)
—
z | £
@] <
3 N
N . y .
) a DIJITAL CAGDA AKTIF VATANDASLIK KAVRAMINA .
& = TEORIK BIR BAKIS Dr. MERVE CETIN KILIC
_| el
_| e
< v
T (=)
33 .. .
S REFAH DEVLET ANLAYISININ KENTLESME SURECINE .
_ ETKISININ SOSYOLOJIK OLARAK INCELENMESI Dr. MERVE CETIN KILIC
HUSEYIN EMRE
YENI SIBER GUVENLIK YASASININ SiBER GUVENLIK SARITAS
POLITIKALARINA KATKISI UZERINE BiR INCELEME Dog. Dr. YILDIZ
ATMACA
COK AKTORLU YONETIM ANLAYISI KAPSAMINDA TURK ]'\)"ESTDENY?LN];; BAYGIN
KAMU YONETIMI SISTEMINDE KURUMSALLASMA Aﬁ\'ﬂ ACA

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY




 LONFEREY,
AR 5,

ACADEY,
&
o
Pl

www.akademikongre.org

AVRASYA 13th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

June 27 - 30, 2025
TASHKENT
Meeting ID: 885 7151 8350 Passcode: 202224
28 Haziran / June 28, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

ONEMLI OLCUDE TEHLIKELI ISLETMELER BAGLAMINDA

1 ISVERENIN HUKUKI SORUMLULUGUNUN Duygu SERT SOYLU
DEGERLENDIRILMESI
Z Kisi Ozgiirliigii ve Giivenligi Hakkinin Tarihsel Seyri Uzerine Bir ; -
< 2 . . ilhan SOZER
d Degerlendirme
~ =
S |2
o) =
2 |2
§, (=) 3 ACCORDING TO TAX PROCEDURE LAW FORGERY AND Dog. Dr. Soner Hamza
3 N USE OF FORGED DOCUMENTS CETIN
0 Z
< =
T =)
=) YESIL ISLERDE i$ SAGLIGI VE GUVENLIGININ ANALIZI: gg%a{iﬁ;‘ﬁ E;IF ISIK
s 4 TEHLIKELERIN SINIFLANDIRILMASI VE STRATEJIK :
& ¢OZUM ONERILERI Prot.Dr. DENIZ
A~ DEMIRARSLAN

YESIL BINA SERTIFIKALARININ MIMARLIK VE CEVRE Dr.Ogr.Uyesi, KAZIM

5 MUHENDISLIGI KAPSAMINDA KARSILASTIRMALI ?gygnggIL];?RSLAN
ANALIZI: TURKIYE VE DUNYA ORNEKLERI DEMIR ARSL AN
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EBEVEYNLIK STRESININ AILE DINAMIKLERI UZERINDEKI | Ezgi Ozdemir
ETKIiSI ILE ILISKILI CALISMALARIN DERLENMESI Prof. Dr. Zekavet Kabasakal
EBEVEYNLERIN DIJITAL BAGIMLILIGININ o Fatma Karagoz
EBEVEYNLERIN DUYGUSAL ERISILEBILIRLIGINE ETKISI Prof. Dr. Zekavet Kabasakal
ILE ILGILI CALISMALARIN DERLENMESI T
Doktora Ogrencisi, Gizem
YAZGAN
Doktora Ogrencisi, Ibrahim
MY MIND IS MY SUPER POWER: DEVELOPING POSITIVE BAYAM
THINKING SKILLS AND SELF-CONFIDENCE Doktora Ogrencisi, Gizem
Nurhan DAGLI
Prof. Dr., Sevda ASLAN
MUCUR
Doktora Ogrencisi, Gizem
YAZGAN
Doktora Ogrencisi, Gizem
ISl WINDOW OF THE MIND: THE POWER OF POSITIVE Nurhan DAGLI
'Zé THINKING AND SELF-CONFIDENCE Doktora Ogrencisi, Ibrahim
. 2 BAYAM
= < Prof. Dr., Sevda ASLAN
@) N4 MUCUR
:(l = Doktora Ogrencisi, Gizem
) P Nurhan DAGLI
3 é A PSYCHO-EDUCATIONAL PROGRAM TO DEVELOP SELF- g;‘ﬁ"pfiﬂogrenc‘s" Tbrahim
Zl R COMPASSAGE AND DIGITAL AWARENESS IN HIGH Doktora Ogrencisi, Gizem
T a SCHOOL STUDENTS YAZGAN
b= Prof. Dr., Sevda ASLAN
E MUCUR“
Doktora Ogrencisi, Gizem
Nurhan DAGLI
SELF-COMPASSAGE AND DIGITAL AWARENESS PSYCHO- Doktora Ogrencisi, Gizem
EDUCATIONAL PROGRAM FOR PARENTS: BALANCED YAZGAN
APPROACH IN THE FAMILY WITH CONSCIOUS Doktora Ogrencisi, Ibrahim
PARENTING BAYAM
Prof. Dr., Sevda ASLAN
MUCUR
Examining Perceptions of Aging through Intergenerational Zeynep TOMRUK
Interaction: An Action Research Prof. Dr. Sevda ASLAN
MUCUR
Traces of the Past in Romantic Relationships: Framo’s Theory- Zeynep TOMRUK
Based Action Research Prof. Dr. Sevda ASLAN
MUCUR
EXAMINATION OF COACHES’ INTERNET ADDICTION ; . . -
LEVELS IN TERMS OF DIFFERENT VARIABLES raim Halll PRTURKC
(GAZIANTEP PROVINCE EXAMPLE)
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EVALUATION AND OPTIMIZATION OF THE FOREST
PRODUCT MONITORING SYSTEM IN DENR TARLAC: Czar Richard Lawrence E.
ENHANCING EFFICIENCY, TRANSPARENCY, AND Manlutac
SUSTAINABILITY IN FOREST RESOURCE MANAGEMENT
FORECASTING THE BIST TECHNOLOGY INDEX (XUTEK) Ars. Gor. KUBRA
USING THE ARIMA METHOD: ANALYZING THE DEMIRKAN
FINANCIAL IMPLICATIONS OF DIGITAL Prof. Dr. C. ERDEM
TRANSFORMATION HEPAKTAN
DIDEROT ETKISININ TAKINTILI TUKETIM UZERINDEKI o
ETKISINDE MEDENI DURUMUN ROLUS Prof. Dr. Sezen BOZYIGIT
=
Bl
Q0
¥ = TUKETICI HARCAMA OZ DENETIMININ FAYDACI
% N TUKETIM UZERINDEKI ETKISININ CINSIYET Prof. Dr. Sezen BOZYIGIT
] g BAGLAMINDA INCELENMESI
5 2
-~ 3
- [}
2' ) THE DETERMINANTS OF CAPITAL ADEQUACY: A PANEL Asst.Prof. Dr. Zekeriya
T =) ANALYSIS OF TURKISH COMMERCIAL BANKS GUL
S
S
=9
ISTTHDAMIN KADINLASMASI Dr. Eray Karagdz
Yiiksek Lisans Ogrencisi,
Murat UZUN
DEMOGRAFIK OZELLIKLERE GORE TUKETIM TARZLARI Prof. Dr. Kahraman CATI
Doktora Ogrencisi, Hasan
DILEK
Yiiksek Lisans Ogrencisi,
DEMOGRAFIK OZELLIKLERE GORE TUKETICILERIN ['\,’r'g;aglega'l\'mman CATI
GONULLU SADE YASAM TERCIHI P
Doktora Ogrencisi, Hasan
DILEK

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY




 LONFEREY,
AR 5,

ACADEY,
&
o
Pl

www.akademikongre.org

AVRASYA 13th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
June 27 - 30, 2025

TASHKENT

Meeting ID: 885 7151 8350 Passcode: 202224

28 Haziran / June 28, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator
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Authors

HALL / SALON 5
Dog. Dr. ibrahim BOZACI

A LITERATURE REVIEW ON ONLINE HEALTHY FOOD
SHOPPING

Dog. Dr. Ibrahim BOZACI

A LITERATURE REVIEW ON FOOD POISONING AND FOOD
SAFETY IN MILK/DAIRY PRODUCT SELECTION

Dog. Dr. Ibrahim BOZACI

PLACE OF THE AUTOMOTIVE SECTOR IN DEVELOPMENT
PLANS

Ogretim Gorevlisi, Mehmet
SINAN

Dr. Ogr. Uyesi, Sezer
Seckin ERDEM

Dog. Dr., Buket KARATOP
Ogretim Gorevlisi, Selman
Tlteris YILMAZ

SUSTAINABILITY ANALYSIS IN AUTOMOTIVE SECTOR
WITH FUZZY MULTI-CRITERIA DECISION MAKING
METHOD: AN APPLICATION WITH VOCATIONAL SCHOOL
STUDENTS

Ogretim Gorevlisi, Mehmet
SINAN

Dr. Ogr. Uyesi, Sezer
Seckin ERDEM

Dog. Dr., Buket KARATOP
Ogretim Gorevlisi, Selman
ilteris YILMAZ

FIYAT BILINCI ILE WEBROOMING VE SHOWROOMING
DAVRANISLARI ARTASINDAKI ILISKI. TUKETICILER
UZERINE BiR ARASTIRMA.

Ogr. Gor. Dr. Suzan OCAL
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A THEORETICAL FRAMEWORK FOR CUSTOMER
KNOWLEDGE MANAGEMENT IN EUROPEAN E- Lars Johansson, Caroline
COMMERCE Lindgren, Henrik Olsson
DEVELOPING A COMPREHENSIVE E-MARKET Carlos Gomez
FRAMEWORK USING INTELLIGENT AGENTS Laura Perez '
A NOVEL METHOD FOR SELECTING COMPLEX GOODS IN fi . .
ONLINE MARKETS Sofia Martins, R_lca_rdo

Costa, Marta Oliveira

ANALYZING MIS DEGENERATION UNDER DYNAMIC Fatima Al-Mahdawi. Karim

© ) CONDITIONS: A MATHEMATICAL APPROACH Al-Mansouri

zZ N N

< oo

2 w 8 LEARNING MANAGEMENT LESSONS FROM CONTROL Jamal Zidan Rania Al-

- 8 g SYSTEMS: A THEORETICAL APPROACH sal !

1 < 9 alem

< O

I

EXPLOITING SIP FOR ENHANCED MOBILITY IN MEDICAL
COMMUNICATION SYSTEMS

Mansur Zayed, Fakhruddin
Rashid, Jamil Al-Zahrani

COGNITIVE REPRESENTATION OF VALUES IN
ORGANIZATIONAL DECISION-MAKING

Kari Heikkinen, Dr. Markus
Virtanen, Dr. Liisa Aalto

EXPLORING THE USE OF SERIOUS GAMES IN SUPPORTING
AUTISTIC CHILDREN'S DEVELOPMENT

Afigah Rani, Nor Azura
Zainuddin, Farhan Salleh
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EMPOWERING ASSEMBLY LINES WITH DEEP LEARNING:
A PARADIGM SHIFT IN PRODUCT IDENTIFICATION

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DEMYSTIFYING THE PROBLEM-SOLVING PROCESS:
UNVEILING THE NATURAL MECHANICS OF THE MIND Dr. Amina Farkhonde
AUTOMATING SCREEN-RECORDED VIDEO PRODUCTION:
AN ALGORITHMIC APPROACH TO E-CONTENT CREATION Dr. Darsareh Nikafrooz
ONTOLOGICAL FOUNDATIONS FOR SMART LEARNING
ENVIRONMENTS IN MUSIC EDUCATION: A Prof. Dr. Konstantinos
COMPREHENSIVE FRAMEWORK FOR KNOWLEDGE Stefanidakis,
REPRESENTATION AND APPLICATION Dr. Michail Sofianos
§ TRANSFORMING CIVIL ENGINEERING LABORATORY
a EDUCATION WITH FLIPPED LEARNING: A Hector Garcia- Georgia
~ T COMPREHENSIVE APPROACH TO DEVELOPING Garcia-Rodriguez, Gerardo
z g ESSENTIAL CAPABILITIES -Shashi Kant
@) =
| K
< (2]
2 5 AUTONOMOUS AGENT LEARNING THROUGH Pifia Barrios-, Salvador
.| - CONSTRUCTIVIST PRINCIPLES: A BOTTOM-UP Avrellano,
;(' o SEQUENTIAL LEARNING APPROACH AND TOOL Bocanegra Garcia,
T o
S
o
(2]
(%)
<

Assoc. Prof. Dr. Salima
Hassas

ASSESSING THE ECONOMIC RETURNS OF HUMANITIES
AND EDUCATION PROGRAMS IN PUBLIC UNIVERSITIES
OF OSUN STATE, NIGERIA

Adelokun Gambo
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HALL / SALON 8
Assist. Prof. Dr. Sarah Thompson

INSTITUTIONS: A STUDY BY FIELD

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
REVOLUTIONIZING SMART MANUFACTURING THROUGH
NEURAL NETWORKS: A DATA-DRIVEN APPROACH TO Raiesh Nair
PROCESS AUTOMATION J
ASSESSING THE ECONOMIC RETURNS OF SOCIAL Tunde Adebavo
SCIENCES DEGREES IN LAGOS STATE TERTIARY Ngozi Umeh Y0,

EXPLORING DIGITAL PEDAGOGY: STUDENTS'
INTERACTIONS WITH MULTIMODAL EDUCATIONAL
PLATFORMS

Assist. Prof. Dr. Sarah
Thompson

HIDDEN VOICES: A STATISTICAL INVESTIGATION INTO
DEPRESSION LEVELS IN ADHD STUDENTS IN
UNIVERSITIES

Lukas Meier,
Eva Schneider

CHARTING EDUCATIONAL POLICY PATHWAYS: INSIGHTS
INTO CURRICULUM REFORMS IN ARGENTINE HIGHER
EDUCATION

Camila Rodriguez,
Assis. Prof. Dr. Mateo
Herrera

BUILDING PROFESSIONAL COMMUNITIES: LOWER
SECONDARY TEACHERS’ JOURNEYS INTO
COLLABORATIVE PRACTICE

Eleni Papadopoulou,
Stavros Dimitriadis, Nikos
Alexandris, Maria Tzortzi

EXPLORING AI-ASSISTED STUDENT SUPPORT: THE ROLE
OF CONVERSATIONAL AGENTS IN UNIVERSITY
LEARNING ENVIRONMENTS

Andreas Christodoulou,
Dr. Eleni Georgiadou
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LEGAL LIMITS OF DIGITAL SURVEILLANCE IN Dr. Markus Schreider
DEMOCRATIC SOCIETIES :
INSTITUTIONAL CHALLENGES IN POST-CONFLICT Mirela 1 .
JUSTICE SYSTEMS trela Jovanovie
THE INTERSECTION OF RELIGIOUS LAW AND Assis. Prof. Dr. Fatemeh
CONSTITUTIONAL PRINCIPLES Alavi
EDUCATIONAL INEQUALITY AND POLICY RESPONSES IN | Assoc. Prof. Samuel M.
o SUB-SAHARAN AFRICA Obong
c
o
o)
o O
% = THE ROLE OF YOUTH IN POLITICAL TRANSITIONS: A Assoc. Prof. Rania El-Sayed
] E CASE STUDY OF CIVIL UPRISINGS Dr. Tarek Mahmoud
S £
2 s
4 )
- kS
< pus
I a LEGAL FRAMEWORK FOR CLIMATE MIGRATION IN Ana Luisa Te'o
S SMALL ISLAND STATES u
3
w)
<
EFFECTS OF JUDICIAL CENTRALIZATION ON LOCAL Assis. Prof. Dr. Nauven
AUTONOMY: A COMPARATIVE STUDY SIS, Frot. Dr. Nguy
Minh Trang
THE AESTHETICS OF LANTERN CRAFTS IN NORTHERN .
FESTIVALS: A DESIGN APPROACH Dr. Kittinan Wongphet
TRADITIONAL MASKS AND THEIR CULTURAL Pimehanok Suraninit
SIGNIFICANCE IN SOUTHEAST ASIAN FESTIVALS P
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE IMPACT OF MACROECONOMIC STABILITY ON
FOREIGN DIRECT INVESTMENT INFLOW Dr. Khalid Al-Salim
EVALUATING WOMEN'S EMPOWERMENT THROUGH Shamima Aktar
AGRICULTURAL COOPERATIVES IN RURAL BANGLADESH
THE DYNAMICS OF NON-STATE ACTORS IN POST- Assist. Prof. Dr. Salma El-
CONFLICT STATE-BUILDING: THE CASE OF LIBYA Gharyani
STRATEGIC LEADERSHIP APPROACHES IN RESOLVING
'S INTERPERSONAL CONFLICTS IN PUBLIC SECTOR ‘Yasmin El-Naggar,
§ ORGANIZATIONS Dr. Huda Mostafa
g
o (=]
= %
pd £ A CRITICAL REVIEW OF CORPORATE ACCOUNTING Chinedu Okeke
3 = PRACTICES IN DETECTING FINANCIAL MALPRACTICES
< =
% -
= 2
- a
< e DETERMINANTS OF CUSTOMER SATISFACTION IN Dr. Anusha Shrestha
I & DIGITAL BANKING SERVICES IN NEPAL :
R
=]
A
<
PERFORMANCE EVALUATION OF MILITARY PERSONNEL )
IN THE SLOVAK REPUBLIC BASED ON MODERN HR ﬁssoﬁ(‘ Prof. Dr. Katarina
FRAMEWORKS ovakova
CHALLENGES IN BUILDING A NATIONAL BRAND IN POST-
SOVIET ECONOMIES Lali Beridze
MULTIDIMENSIONAL CUSTOMER PROFILING FOR Dr. Omar Al-Mansoori
INNOVATIVE SMARTPHONE DESIGN STRATEGIES Leen Hasan '
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1 RELATIONSHIP BETWEEN FIQH, MORALITY AND Ars. Gor. Dr. MUSTAFA
MASLAHAH UNAL
o - [ < R - DI‘.._ AI%DULLAH
5 2 MUNAIJAT IN THE DIWAN OF IBN NAHHAS AL-MADANI GUMUSSOY
)
1753
— )
z =
@] L)
?(I &)
n = ON THE EMPHASIS OF PRAISE IN THE QUR’AN IN :
= 5 3 DIFFERENT CONTEXTS Dog. Dr. Hact CICEK
a —
< |3
s
: THE CHARACTERISTICS OF THE CRYPTO-NIFAQ .
1
a 4 MOVEMENT IN SHA’RAWI’S COMMENTARY Dog. Dr. Hact CICEK
Yiiksek Lisans Ogrencisi,
5 WHAT THE INFORMATION GIVEN IN THE QUR’AN ABOUT TURKAN CAM
ADAM BRINGS TO MIND Dog. Dr., NURULLAH
AYDENIZ
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Authors

HALL / SALON 2
Yrd.Do¢.Dr. Aynura TURDALIEVA

THE DEVELOPMENT POTENTIAL AND KEY ISSUES OF
ISLAMIC FINANCE IN KYRGYZSTAN

Prof.Dr. Ibrahim Halil
SuGOzU

Dog.Dr. Junus GANIEV
Yrd.Dog.Dr. Aynura
TURDALIEVA

Dr. iraima DORBONOVA
Abdurashid JORAEV

AN ANALYSIS OF THE DETERMINANTS OF ACCESS TO
FINANCIAL RESOURCES iN KYRGYZSTAN

Yrd.Dog.Dr. Aynura
TURDALIEVA
Dog¢.Dr. Sezer Bozkus
KAHYAOGLU

THE LONG-RUN RELATIONSHIP BETWEEN FINANCIAL

DEVELOPMENT AND ECONOMIC GROWTH IN TURKIYE:

AN ARDL BOUNDS TESTING APPROACH

Assist. Prof. FELA OZBEY

A STUDY ON DIGITAL LITERACY OF UNIVERSITY
STUDENTS

Assist. Prof. HATICE NUR
GERMIR

Dr. Ogretim Uyesi, ELIF
ERER

CHINA BANKING INDUSTRY

Assist. Prof. HATICE NUR
GERMIR

A STUDY ON THE EVALUATION OF INTERNAL
MARKETING APPLICATIONS IN HEALTH CARE
INSTITUTIONS

Yiiksek Lisans Ogrencisi
Emine KIZILKAYA
Dog. Dr. Seniz OZHAN
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Authors

HALL / SALON 3
Do¢. Dr. DERYA UZUN AYDIN

UC BOYUT GORUNUMLU CALISMALARDA (HEYKEL,
SERAMIK, READY MADE vb.) YAPI BOZUMLARIYLA
GLITCH’i UYGULAMAK

Dog. Dr. DERYA UZUN
AYDIN

R Nagihan AYDOGAN
HISTORICAL FIGURES DEPICTED IN “MEWLANA Dr. Ogr. Uyesi Tunay
JALALEDDIN-I RUMI’’ SERIES ON TRT TABii PLATFORM KARAKOK
KOCABASHIS AND THEIR ELECTIONS IN THE Merve AKBULUT GULER

GREEK-INHABITED AREAS: THE ISLAND OF LESBOS

PEER BULLYING IN TURKISH TELEVISION SERIES: A
RECEPTION STUDY OF THE “KARDESLERIM” (My Siblings)
TV SERIES

Dr. Ogr. U. Neslihan S.
AKPINAR,

Ogrenci Diyar KARDAS
Ogrenci Zehra AKTAS

DIGITAL FATIGUE AND PRIVACY: THE ROLE AND
ANALYSIS OF EXPRESS CONSENT TEXT IN PRIVACY
CONTROL

PhD Student ibrahim
KARATAS

THE BODY IMAGE OF THE CULTURE INDUSTRY:
ANOREXIA, MEDIA, AND SOCIAL PRESSURE IN THE CASE
OF NIHAL CANDAN

Dr. Ogr. Uyesi Ozden
Toprak

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY *




 CONFEREH,
S &,

&

ACADE,
My P
Pl

www.akademikongre.org

AVRASYA 13th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

June 27 - 30, 2025
TASHKENT

Meeting ID: 885 7151 8350 Passcode: 202224

28 Haziran / June 28, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 4
Prof. Dr. Sevda ASLAN MUCUR

KIRSALDAN KENTE GOC EDEN BIREYLERDE DOGAYLA
BAG KURMA EGILIMININ PSIKOLOJIK YANSIMALARI

Lisans Ogrencisi Mehmet
Emin EGILMEZ

Lisans Ogrencisi Melike
Nur REYHAN

Prof. Dr. Sevda ASLAN
MUCUR

ESLESME DENENCESININ INSAN UZERINDEKI ETKILERINI
OLGCEN OLCME ARACININ GELISTIRILMESI: GECERLIK VE
GUVENIRLIK CALISMASI

Lisans Ogrencisi Melike
Nur REYHAN

Lisans Ogrencisi Giilseren
YURTOGLU

Lisans Ogrencisi Basak
KAYMAZ

Lisans Ogrencisi Miray
UTLU

Prof. Dr. Sevda ASLAN
MUCUR

EVLI, FLORT EDEN VE BEKAR BIREYLERIN AiLE YAPISI
VE ILISKI DINAMIKLERINE YONELIK NiTEL BiR
INCELEME: ANKARA VE KIRIKKALE ORNEKLEMI
UZERINDE ODAK GRUP GORUSMELERI

Onur ALTUN
Prof. Dr. Sevda ASLAN
MUCUR

YASLILIKTA PSIKOSOSYAL DENEYIMLERIN COKLU
BAKIS ACISIYLA INCELENMESI: BIR DURUM CALISMASI

Onur ALTUN
Prof. Dr. Sevda ASLAN
MUCUR

WHAT KIND OF CONTENT MIGHT BE DESIRED IF THE
METAVERSE IS USED IN PSYCHOLOGICAL COUNSELING?

Sema SIMSEK
Prof. Dr. Sevda ASLAN
MUCUR

ARTIFICIAL INTELLIGENCE BASED ASSERTIVENESS AND
SELF- REGULATION SKILLS PARENTS
PSYCHOEDUCATION PROGRAM

Doktora Ogrencisi, Ibrahim
BAYAM

Doktora Ogrencisi, Gizem
YAZGAN

Doktora Ogrencisi, Gizem
Nurhan DAGLI

Prof. Dr., Sevda ASLAN
MUCUR

ARTIFICIAL INTELLIGENCE-BASED ASSERTIVENESS AND
SELF- REGULATION SKILLS PSYCHOEDUCATION
PROGRAM FOR SECONDARY SCHOOL STUDENTS

Doktora Ogrencisi, Ibrahim
BAYAM

Doktora Ogrencisi, Gizem
Nurhan DAGLI

Doktora Ogrencisi, Gizem
YAZGAN

Prof. Dr., Sevda ASLAN
MUCUR

TEACHERS’ PERCEPTIONS OF WORKPLACE COUNSELING:
A QUALITATIVE CASE STUDY

Doktora Ogrencisi, Merve
OZBENT

Prof. Dr., Sevda ASLAN
MUCUR
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Seyed Erfan Hosseini
ASSESSMENT OF SHEAR STRENGTH PARAMETERS OF Mohammad K. Alizadeh,
MODIFIED LOESS WITH COMMON ADMIXTURES IN Amir Mesbah
GORGAN, IRAN
DEVELOPMENT OF AN INTEGRATED BIM (BUILDING Dr. Zhang Wei
INFORMATION MODELING) SYSTEM IN A CLOUD Prof. Liu Min
COMPUTING PLATFORM
SIMULATION AND PARAMETER OPTIMIZATION OF A
RECTANGULAR MAGNETIC FIELD GENERATOR FOR Dr. Maria Gonzalez
INDUSTRIAL APPLICATIONS
Ali Shah
c APPLICATION OF ADVANCED MACHINE LEARNING Ahmed Ali
o S ALGORITHMS FOR STRUCTURAL HEALTH MONITORING | Farah Karim
pd = Saeed Zeynali
O 5
- <
< =
Z S THERMAL BEHAVIOR OF SUSTAINABLE CONCRETE L. Popescu
- k7 S. Stanescu
- 2 MIXES WITH NATURAL INSULATION MATERIALS
< L]
T o
a
ASSESSING SAFETY RISKS IN URBAN CONSTRUCTION Dr. Yiming Zhang
SITES THROUGH MACHINE LEARNING MODELS Prof. Dr. Qian Zhao
OPTIMIZATION OF THERMAL STABILITY IN COMPOSITE | Dr. Natalia Petrov
MATERIALS FOR AEROSPACE APPLICATIONS Dr. Ilya Drozdenko
IMPACT OF STRUCTURAL DESIGN ON THE PERFORMANCE | D Carlos Rodriguez
Prof. Martina Serrano
OF BRIDGES UNDER SEISMIC LOADING CONDITIONS !
Dr. Felipe Duarte
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SYNTHESIS OF POLYMERIC NANOCOMPOSITES FOR Jonas Fischer
ENVIRONMENTAL REMEDIATION OF PHARMACEUTICAL | {205 B0
POLLUTANTS
REMOVAL OF HEAVY METALS USING FUNCTIONALIZED | Prof. Dr. Amadou Diallo,
BIOSORBENTS FROM AGRO-WASTE Dr. Fatoumata Traoré
DEVELOPMENT OF BIOSENSOR PLATFORMS FOR Maya Singh
DETECTION OF ENVIRONMENTAL CONTAMINANTS Ritu Sharma
PHYSICAL AND CHEMICAL PROPERTIES OF HYDROGEL Ravi Kumar,

5 SYSTEMS CONTAINING ACTIVE PHARMACEUTICAL Manoj Kumar, Aakash

© XS INGREDIENTS Gupta

z |3

9 &

< 2 Yasir Asl

& £ OPTIMIZATION OF SOLID PHASE EXTRACTION FOR Fzsrlr:an SA‘T:“

4 c TRICYCLIC ANTIDEPRESSANT DRUGS IN URINE SAMPLES ’

- < Sana Igbal

< N

T o

a

ANTIFUNGAL ACTIVITY OF NATURAL EXTRACTS FROM
TRADITIONAL HERBS AGAINST COMMON PATHOGENS

Dr. Linda Pienaar,
Dr. Zanele Mthembu

ANALYSIS OF THE TOXICITY OF NANOPARTICLES IN
AQUATIC ECOSYSTEMS: A COMPARATIVE STUDY

Kostas Papadopoulos,
Nikoleta Georgiou,
loannis Theodorou
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DEVELOPMENT OF MOLECULAR IMPRINTED POLYMERS Bianca Schweiger, Lucile
1 (MIPS) FOR THE SELECTIVE REMOVAL OF Bahnweg, Barbara Palm,
CARBAMAZEPINE FROM AQUEOUS SOLUTION Ute Steinfeld
Assis. Prof. Dr. Rakmi
PENTACHLOROPHENOL REMOVAL VIA ADSORPTION AND | Abd.-Rahman
2 BIODEGRADATION Assis. Prof. Dr. Nurina
Anuar
Lecture Sanae
FORMULATION AND EVALUATION OF VAGINAL Kaewnopparat
SUPPOSITORIES CONTAINING LACTOBACILLUS Dr. Nattha Kaewnopparat
3
= Asad Ullah Madni
E ASAD ULLAH MADNI, MAHMOOD AHMAD, NAVEED Mahmood Ahmad, Naveed
™~ =y 4 AKHTAR, MUHAMMAD USMAN Akhtar, Muhammad Usman
zZ
O 2
| =
53 & Assis. Prof. Dr. N.
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OZET

Iklim degisikligi insan eliyle yaratilmis olan kiiresel bir sorundur. Sanayi devrimi ile baslayan,
teknolojik buluslarla ilerleyen, insan faaliyetleri ile artan bu kiiresel sorun, insan sagligi ve
ekosistemler {izerinde, ekonomide ve kentlerde olumsuz sonuglar dogurmaktadir. Nitekim,
iklim degisikliginin kentlerde yagis, sel ve firtina gibi olaylarin sikliginin ve siddetinin artmasi,
sicakliklarin artmasi, kuraklik ve deniz seviyesinde yiikselme gibi ciddi sorunlara yol agtig1
sOylenebilmektedir. Tiirkiye nin son yillarda hizli bir kentlesme siirecine girmesiyle beraber,
kirsal nitelikli alanlarin kentsel alanlara doniisiimii, gecirimli ylizeylerin yerini geg¢irimsiz
ylizeylerin almasi, plansiz kent geometrisinin olusumu ve cevre ile biitiinlesik kent plan ve
tasarim anlayisinin azalmasi gibi nedenlerle iklim degisikliginin bu olumsuz etkileri daha
belirgin ve ciddi sekilde kendini géstermeye baglamistir. iklim degisikliginin kentler {izerindeki
en 6nemli etkilerinden biri, sellerin sikhig1 ve siddetindeki artistir. Ozellikle son yillarda ani ve
siddetli yagislara bagli olarak meydana gelen sel felaketlerinde can ve mal kayiplart meydana
gelmektedir. Kent merkezindeki yogun hava kirliligi, solunum yolu hastaliklarinin
yayginlagmasina neden olmakta, solunum yolu rahatsizliklarina baglh 6liimlerde yiikselise yol
acabilmektedir. Benzer sekilde artan sicakliklara bagli olarak 6zellikle yaz aylarinda saglik
kuruluslarina bagvuru sayilarinda artis oldugu istatistiklerden anlasilmaktadir. Sicakliklarin
artis1 ayn1 zamanda orman yangini riskini de artirmaktadir. Bu ¢alismada, iklim degisikliginin
kentsel alanlardaki etkilerinin istatistiksel veriler 1s18inda incelenmesi amaglanmis, 6rneklem
bolgesi olarak Tiirkiye'nin bagkenti Ankara ele alinmigtir. Bu baglamda kentin sicaklik, yags,
hava kalitesi ve asir1 hava olaylar1 gibi meteorolojik ve g¢evresel verileri analiz edilerek bir
degerlendirme yapilmistir. Elde edilen bulgular, 6zellikle yaz aylarinda artan sicakliklar ve
yagis rejimindeki diizensizlikler nedeniyle Ankara’nin hem ¢evresel hem de toplumsal agidan
risk altinda olabilecegini gostermektedir.

Anahtar Kelimeler : Hava kirliligi, hava olaylar1, iklim degisikligi, sicaklik artist
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1.GIRIS

Son yillarda kiiresel 6l¢ekte yasanan iklim degisikliginin yarattigir sonuglar insan yasaminin
yogun oldugu kentleri de derinden etkilemektedir. Kentsel alanlar artan niifus, diizensiz
yapilasma ile birlikte azalan yesil alanlar nedeniyle iklim degisikliginin etkilerini daha derinden
hisseder hale gelmistir. Asir1 hava olaylari(sicaklik artiglari, diizensiz yagis rejimleri, ani hava
olaylari, hava kirliligi gibi etkiler kent yasamini olumsuz etkilemektedir.

Tiirkiye’nin baskenti Ankara, karasal iklim 6zelliklerine sahip bir kent olmasina ragmen son
yillarda sicaklik degerlerindeki artig, kuraklik, ani hava olaylarinda belirgin artiglar yasandigi
goriilmektedir.(MGM 2023a).

Bu ¢alismada Ankara'nin tercih edilmesinin temel nedeni, Cumhuriyetin ilan1 ve baskent olarak
secilmesinin ardindan kent niifusunun hizla artmasidir. 1920'lerden 2000 yilina kadar gecgen
stirede, Ankara'nin iilke ¢apinda merkezi idari ve kontrol fonksiyonlarini {istlenmesi ile kamu
ve hizmet sektorlerinde yasanan hizli gelismeler sonucunda niifusu yiiz katin {izerinde artmas;
toplumsal ve mekéansal yapisi da bu islevler ve niifus artis1 paralelinde 6nemli Olciide
dontismiistiir (Yiiksel & Yilmaz, 2008). Bu baglamda, Ankara 6rneginde iklim degisikliginin
etkilerinin istatistiksel olarak degerlendirilmesi, hem mevcut durumun anlagilmasi hem de yerel
Olcekli onlem stratejilerinin gelistirilmesi agisindan biiyiik 6nem tasimaktadir.

Bu calismada, Ankara iline ait sicaklik, yagis, don olaylar1 ve hava kalitesi verileri lizerinden
iklim degisikliginin kentsel etkileri istatistiksel verilerle ortaya konmaya c¢alisilmistir. Bulgular,
kent planlama, afet yonetimi ve siirdiiriilebilir ¢evre politikalarina katki sunmay1
amaclamaktadir.

2. IKLiM DEGISIiKLiGi KAVRAMSAL CERCEVE

Iklim degisikligi, genel kavramsal g¢ercevede iklim sisteminin ortalama durumu veya
degiskenligi iizerinde, onlarca y1l ya da daha uzun zaman 6l¢eklerinde gézlemlenen, istatistiksel
olarak anlamli sapmalari ifade etmektedir (Giindogan ve ark., 2015).

Diger yandan, 1988 yilinda Birlesmis Milletler Cevre Programi ve Diinya Meteoroloji Orgiitii
tarafindan kurulan ve ayni yil Birlesmis Milletler Genel Kurulu tarafindan onaylanan
Hiikiimetler aras1 iklim Degisikligi Paneli (IPCC), iklim degisikligini dogal degiskenler veya
insan temelli faaliyetler yiiziinden iklimde zamanla ortaya c¢ikan degisiklikler olarak
tanimlamakta (IPCC, 2014) iken 1992 yilinda imzalanan Birlesmis Milletler Iklim Degisikligi
Cergeve Sozlesmesi'nde ise, “karsilastirilabilir bir zaman doneminde goézlenen dogal iklim
degisikligine ek olarak, dogrudan ya da dolayli olarak kiiresel atmosferin bilesimini bozan insan
etkinlikleri sonucunda iklimde olusan bir degisiklik™ olarak tanimlanmaktadir (Bahgeci, 2019).

Iklim degisikligi kiiresel bir sorun olmakla birlikte birgok sektorel alanda etkisini gdstermesi
nedeniyle insanoglunun basina gelen en biiyiik sorunlardan biridir. Kiiresel diizeyde yasanan
cevresel degisimlerin baslangi¢ noktasi olarak genellikle Sanayi Devrimi kabul edilmektedir.
Bu siiregle birlikte fosil yakit kullaniminin artmasi, atmosferdeki sera gazi birikiminde dikkate
deger bir yiikselise yol agmistir. Sanayi 6ncesi donemde yaklagik 280 ppm diizeyinde olan
atmosferik karbondioksit (COz) seviyesi, 1958 yilinda 315 ppm olarak 6l¢iilmiistiir. 2012 yilina
gelindiginde bu deger 394 ppm'e kadar ulagmis, boylece son birkag yiizyilda yasanan artigin
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tarihsel diizeyleri agtig1 goriilmiistiir. Bu oranlar, son 700 bin yila ait dogal kayitlar ¢cergevesinde
gbzlemlenen 180-300 ppm araliginin oldukga tizerine ¢ikmustir (Tiirkes, 2012; Scripps, 2025).
2017 yilinda 6lgiilen 405,5 ppm’lik seviye, 2025 yilinda 426 ppm’e yiikselmis ve boylece sekiz
yilda 20,5 ppm’lik bir artis kaydedilmistir. Bu veriler insan faaliyetleri sonucunda kiiresel bazda
karbon emisyonlariin gii¢lii bir sekilde devam ettigini ve sera gazi birikiminin hizla arttigini
gostermektedir. Yine sanayi devrimi ile birlikte yagsanan kentlesmenin de bu etkiyi arttirdigi
diistiniilmektedir. Gézlenen ve dngoriilen iklimsel degismeler niifusun ¢gogunlugunun yasadigi
kentsel alanlar1 6nemli derecede etkileyecektir (Caglak ve Tiirkes, 2022). Iklim degisikliginin
etkilerinin 6niimiizdeki yillarda daha da siddetlenerek olumsuz kosullarin artmasina yol agmasi
beklenmektedir (Atay vd., 2012). Iklim degisikligine bagl olarak kentlerde meydana gelen
siddetli ve asir1 yagislar sonucu olusan seller, yogunlasan sehir 1s1 adalari ve sicak hava
dalgalar1 gibi ¢esitli riskler mevcuttur; bu durumlarin kentlerde ciddi sicaklik streslerine yol
acmas1 beklenmektedir (Caglak ve Tiirkes, 2022). Bu baglamda yapilan hesaplara gore iklim
degisikligi sonucunda 100 yil iginde 1,2 milyar kisinin su sikintist ¢ekecegi ve ani sel
baskinlarindan dolay1 yillik 2,5 milyon kisinin 6lecegi 6ngoriilmektedir (Eker, 2011).

3. TURKIYE VE ANKARA’DA iKLiM DEGIiSIiKLiGi VE AFET RiSKi

2024 yili verilerine gore, Tiirkiye niifusunun %93,4’i kentsel alanlarda (il ve ilge
merkezlerinde) yasamaktadir . Bu deger 2023 yilinda %93 iken, 2024 yilinda %0.4’liik artisla
%93,4’e ulasmistir (TUIK, 2025).

2024 yili adrese dayali niifus kayit sistemi sonuglarina gore Tirkiye niifusu 85.664.944 kisi,
yillik niifus artis hiz1 ise %0.34°tiir. Ankara, 5.864.049 kisi ile Istanbul’dan sonra niifusu en
kalabalik il olup niifus artis hiz1 %10,4 ile Tiirkiye ortalamasiin tlizerindedir. Yapilan
projeksiyonlara gore Ankara niifusunun 2030 yilinda 6.062.005 kisi olmas1 dngoriilmektedir
(TUIK, 2025). Ankara Ili Yerel Iklim Degisikligi Eylem Plan1 Agiklama Raporu’nda ise 2030
yil1 i¢in Ankara niifusunun 6.680.781 kisi olacagi 6ngoriilmiistiir (ABB, 2022).

Ankara kenti niifus artis hizinin Tiirkiye ortalamasi iizerinde olmas1, Ankara’nin istanbul’dan
sonra en kalabalik kent olmasi, kentlesme diizeyinin ve kentsel alanlarda yasayan niifusun
giderek artmasi gibi faktorler, bir yandan kentte beklenen olasi iklim degisikligi etkilerinin
artabilecegi, diger yandan kentte iklim degisikliginden kaynakli olarak yasanabilecek
afetlerden de ne kadar cok kisinin etkilenebilecegini ifade etmesi agisindan Onem arz
etmektedir.

Tiirkiye, mevcut iklim kosullari, iklim degisikligi ve degiskenligi ile gelecege yonelik iklim
senaryolar1 bakimindan orta ila yiiksek risk kategorisinde yer almaktadir (Tiirkes, 2017). Cogu
iklim modeli projeksiyonlarina gore, Tiirkiye'de gelecekte belirgin iklim degisikliklerinin yani
sira, bu degisikliklere bagli olarak asirt meteorolojik ve iklimsel olaylarin ile afetlerin meydana
gelmesi beklenmektedir. (Turp ve ark., 2014; Oztiirk ve ark., 2014; Tiirkes, 2017). Yapilan
arastirmalar Tiirkiye'nin de dahil oldugu Akdeniz bdlgesinin, i¢inde bulundugumuz yiizyildaki
iklim kosullarinin daha sicak ve daha kuru olacagin1 géstermistir. Baska bir deyisle, daha sicak
bir iklim, siddetli kuraklik ve sel olaylarini artiracaktir. (Oztiirk ve ark. 2014).

Ankara ise, aylik yagislarin normalin altinda oldugu, Tiirkiye nin Kuraklik Afet/Felaket’ Riski
gorece yiiksek olan illeri arasinda yer almaktadir (Tiirkes (2017). Hem Ankara’nin yagis ve
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sicaklik verilerindeki degisimler hem de iklim degisikligi ile ilgili ulusal ve kiiresel 6l¢ekli
projeksiyonlar dogrultusunda, Ankara’nin orta vadede iklim degisikligine bagh olarak ortaya
cikacak kuraklik ve buna bagli sorunlarla kars1 karsiya kalmasi1 ongoriilmektedir (ABB, 2022).

Ankara Ili Yerel Iklim Degisikligi Eylem Plani’nda (ABB 2019) , 1975-2020 yillar1 arasindaki
sicaklik degerleri baz alinarak yapilan sicaklik egilimi hesaplamalarina gére, Ankara aylik
ortalama sicaklik degerlerinin 1995 yili itibariyle 1sinmay1 gosterdigi, 2000 yili itibariyle
sicaklik anomali degerlerinin 2°C iizerinde goriildiigli belirtilmistir. Yapilan projeksiyonlarda
ise sicakliklardaki bu artis egiliminin devam edecegi goriilmektedir.

Cobanyilmaz ve Duman Yiiksel (2013) de, 2050 y1l1 i¢in gergeklestirdikleri projeksiyonlarda,
Ankara kentinde zaman igerisinde sicakliklarin ortalama 3,8°C artis gdsterecegini belirlemis,
kentin dogal tehlike riskleri bakimindan kuraklik riski altinda oldugunu ifade etmislerdir.

1910-2010 yillar1 arasindaki sicaklik ortalamasi ile kiyaslandiginda, 2100 yilina kadar aylik
sicaklik ortalamalarinin iyimser senaryoya gore (RCP2.6) 2°C artacagi, kotiimser senaryoya
(RCP8.5) gore ise 6°C’ye kadar artabilecegi goriilmiistir (ABB, 2022).

Genel olarak il smirlar iginde yagis miktarinda ¢ok sinirlt bir azalma beklenmekle birlikte,
yagisin zamansal ve mekansal dagilimindaki degisiklikler daha belirgindir. Kentte meydana
gelen asir1 yagislar, bolgenin jeolojik ve morfolojik dzelliklerine bagli olarak toprak kaymasi
riskini artirmaktadir. Ayrica, yeralti su seviyesinin yiiksek oldugu bolgelerde plansiz kentsel
gelisim ve altyapr hizmetlerindeki eksiklikler taskin riskini 6nemli Gl¢lide yiikseltmektedir
(Cobanyilmaz ve Duman Yiiksel, 2013).

Buna ek olarak, TUIK’in 2015 yilina ait illerde yasam endeksi arastirma sonuglari
incelendiginde, Ankara’ya iliskin veriler dogrultusunda hem hava hem de giiriiltii kirliligi
alanlarinin, kent i¢in oncelikli miidahale gerektiren ¢evresel sorunlar oldugu tespit edilmistir.
Yapilan caligmalara dayanarak, Ankara’nin iklim degisikligine karsi yiiksek derecede
kirilganlik gosterdigi belirlenmistir (ABB, 2022).

Iklim degisikligi kentlerde, hava kirliligi, orman yangini, kuraklik, sicak dalgas: gibi etkilerin
yani sira 6zellikle iklim parametrelerindeki degisime bagli olarak meydana gelen, meteorolojik
afetler olarak nitelendirilebilecek afetlere de neden olmaktadir. Bu baglamda
degerlendirildiginde, Ankara 2010-2021 yillar1 arasinda i¢ Anadolu Bélgesi’nde en fazla
meteorolojik faaliyetin yasandigr 5. ildir. 2021 yilinda Ankara’da degisen siddetlerde
meteorolojik kuraklik etkili olmustur. Kum firtinas1 afeti meydana gelmistir (MGM, 2022).

Meteoroloji Genel Miidirliigli verilerine gore, Ankara’da 2015-2023 yillar1 arasinda, sel/su
baskini, siddetli yagis/firtina, dolu, yildirim, kuvvetli kar ve don olmak {izere toplam 60
meteorolojik afet yasanmistir. Bkz. Cizelge 1. Bunlar arasinda seller ilk siray1 alirken, bunu
siddetli yagis/firtina ve dolu izlemistir (MGM, 2022)
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Cizelge 1. MGM verilerine gore 2015-2023 yillar1 arasinda Ankara’da yasanan meteorolojik
karakterli afetler (MGM 2019-2023)

2015 | 2016 2019 2020

Tirkiye Toplam 731 654 598 871 936 984 1024 (1032 |1475
Ankara Toplam 13 3 6 14 12 12 14 15 34
Sel/Su Baskini | 8 2 4 8 3 5 5 8 15
Siddetli Yagig/Firtina | 3 1 1 3 5 5 5 2 11
Dolu |2 0 1 1 2 1 2 5 8
Yildirnm | 0 0 2 1 1 1 2 0 0
Kuvvetli Kar | 0 0 0 1 1 0 0 0 0
Don |0 0 1 0 1 0 0 0 0

Tiirkiye genelinde yasanan afetler sayisinda 2015-2023 zaman araliginda meteorolojik afet
sayisinda belirgin bir artig goriilmektedir. 2023 yili ele alinan zaman aralig1 agisindan en yiiksek
deger olarak kayitlara gegmistir.

Ankara’da da Tiirkiye genelinde yasanan meteorolojik afet sayisina paralel olarak artig
gbzlenmekte olup, meydana gelen meteorolojik afetlerin basinda sel ve su baskini geldigi
goriilmektedir. Bunu siddetli yagis ve firtina takip etmektedir.

Ankara'da meydana gelen meteorolojik kaynakli afetler, Tiirkiye genelindeki yillik toplam
afetlerin %1-2’sini olusturmaktadir. Ancak, olay sayilarmin diger sehirlere kiyasla daha az
olmasina ragmen, Ankara’da bu tehditlere maruz kalan niifus ve ekonomik varliklarin
yogunlugu gbz oOniinde bulunduruldugunda, sehrin kirilganlik diizeyinin yiiksek oldugu
degerlendirilmistir. (ABB, 2022).

Ankara kentinde iklim degisikligine bagli olarak yasanan, sel, sicak dalgasi, don, kuraklik,
orman yanginlari, hava kirliligi gibi etkiler ve bunlara dair istatistiki veriler asagida ayrica
aciklanmustir.

3.1 Ankara ve siddetli yagis, sel ve su baskini

Kentlerdeki yapilagsma faaliyetleri sonucunda topografik yapmin degistirilmesi, gegirgen
ylizeylerin azalmasi ve gegirimsiz ylizeylerin artmasi, dogal drenaj deseninin dikkate
alinmamas1 veya goz ardi edilmesi, akarsu yataklarinin beton kanallara doniistiiriilmesi,
kesitlerinin daraltilmasi ya da tamamen kapatilmasi gibi uygulamalar, suyun dogal hareketini
ve akis sistemini olumsuz yonde etkilemekte; bu durum yer alt1 ve yeriistli su kaynaklarinin
beslenmesini engelleyerek su dongiisliniin kesintiye ugramasina sebep olmaktadir. Sonug
olarak, yagis siiresince olusan suyun etkin bir sekilde drene edilememesi nedeniyle yollar ve
sokaklar suyla kaplanmaktadir (Coskun Hepcan, 2019).
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Ankara’da mevcut yerlesim alanlarinda gozlenen taskinlarin, kimi zaman kapal1 dere yataklari
boyunca olusan nehir tagkinlari kimi zaman ise asir1 yagis ve hizhi yiizey akisina bagl olarak
gelisen ani taskinlar oldugu degerlendirilmektedir.

2015-2020 yillar1 arasinda Ankara’da toplam 36 adet siddetli yagis/firtina, 58 adet sel olay1
kayitlara gegmistir (MGM, 2022).

Ozellikle son yillarda ani ve siddetli yagislara bagli olarak meydana gelen sel felaketlerinde can
ve mal kayiplari ortaya ¢ikmistir. 2018-2020 yillar1 arasinda Ankara’da sel ve su baskinlarindan
689, firtina ve siddetli yagislardan 407 konut etkilenmistir. 2019 yilinda yasanan kentsel sel
olayinda ii¢ can kayb1 yaganmistir (ABB, 2022). 7 Haziran 2022’de Ankara’da meydana gelen
selde ise 5 kisi hayatin1 kaybetmistir. Siddetli yagisa bagli olarak meydana gelen sel felaketinde
m?’ye 20 kg civarinda yagis distigii kaydedilmistir (Anonim, 2022). 11.06.2022 tarihinde
metre kareye yarim saatte 28 kg yagis diismiis, sel sularina kapilan bir(4) vatandas hayatini
kaybetmistir (AFAD, 2022).

3.2 Ankara ve sicak hava dalgasi

Iklim degisikliginin kentler {izerinde yarattig1 baskinin énemli bir diger boyutu da, sicakliklarin
artmasiyla ilgilidir. Sicak dalgasi bir bolgede, belirli bir donemde yerel iklim kosullarinin
iizerinde seyreden uzun sicak hava donemi olarak tanimlanabilir. Bu doneme, genellikle nem
ve basing eslik eder. Hava kosullari ile iliskili olarak insan Oliimlerinin ve hastaneclere
bagvurularin en 6nemli sebeplerinden biri de sicak hava dalgalaridir. Sicak dalgalarina bagli en
yiiksek 8liim oranlar1 65 yas iistii insanlarda gériilmektedir (Istanbul Politikalar Merkezi, 2019)

Normal yaz sicaklart ve ortalamalarin {izerinde olan 1s1 dalgalar1 ve ekstrem sicaklik
degerlerinin oldugu donemlerde 6liim oranlar1 artmaktadir, ancak 6liim oranlar ile sicaklik
arasinda dogrusal bir iliski bulunmamaktadir. sicaklik, dogrudan insan fizyolojisi ve
kardiyovaskiiler sistemi iizerinde etkili olmaktadir. Cevresel sicaklik arttiginda, viicut 1s1s1 da
yukselmekte; bu durum, ¢esitli hastaliklarin artisina, mortalite oranlarinin yiikselmesine ve
kardiyak rahatsizliklarin ortaya ¢ikmasina yol agmaktadir. Sicaklik degeri baslangic
ortalamalarina gore 1 °C derece yiikseldiginde 6liim oranlar1 yaklasik %0,2 ile %5,5 oraninda
yiikselmektedir. Avrupa’da 2003 yili Haziran ayinda goriilen ve bes giin devam eden sicak
dalgasi sonucu yaklasik 70.000 6liim meydana gelmistir (Celik vd. 2008).

1991-2020 yillar1 arasi sicak hava dalgas1 yillik ortalama toplam giin siiresi Gilimiighane,
Kiitahya, Ankara, Cankiri, Corum, Kirsehir, Kirikkale, Yozgat, Amasya, Sivas, Tokat ve
Cankir gevrelerinde 5 ila 10 giin aralifindadir. 2024 yilinda en fazla sicak donem sayisi ise 7
adet ile Ankara’da goriilmiistiir. Tiirkiye geneli normalleri ortalama sicak donem sayist ise iilke
genelinde 1-3 adet arasindadir ( CSIDB & MGM, 2024).

Yapilan arastirmalar, sicak stresinde artiglar yasanacagini ve 6zellikle yaz mevsiminde insan
saghigini tehdit eden siddetli, yakict ve bogucu nitelikte sicak stres olaylarmin meydana
gelmesinin beklendigini ortaya koymaktadir (Cheung ve Hart, 2014; Erlat vd., 2020; Larsen
vd., 2019; Matzarakis ve Amelung, 2008; Matzarakis ve Endler, 2010; Mcgregor vd., 2002;
Nastos ve Matzarakis, 2019; Shartova ve Konstantinov, 2019°dan akt. Caglak ve Tiirkes, 2022).

Avrupa iilkelerinin yer aldigr iklim degisikligi ve insan sagligina etkileri konulu projelerde
yapilan tahminlere gore ise 2071-2100 yilinda sicakligin yaklasik 3°C derece artmasi ile
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beraber buna bagli olarak her yil ekstra 86.000 6liim olay1 gergeklesecegi tahmin edilmektedir
(Celik vd. 2008).

3.3 Ankara ve hava Kirliligi

Ankara’da son yillarda artan niifus, sanayilesme, ulasim yogunlugu ve kentsel doniisiim
siirecleri, hava kalitesini ciddi bigimde etkilemistir (CSIDB, 2023). Hava kirliligi, dzellikle kis
aylarinda daha da artmakta, insan sagligini ve cevreyi tehdit etmektedir (CSIDB, 2024).

Ankara’da hava kirliliginin baslica nedenleri sunlardir:
e [sinma Kaynakli Kirlilik

Ankara’da kis aylarinda 6zellikle kdmiir gibi fosil yakitlarin yogun kullanimi, partikiil madde
(PM10, PM2.5) ve kiikiirt dioksit (SO2) emisyonlarin1 artirmaktadir. Ozellikle diisiik kaliteli
komiir kullanimi, bazi bolgelerde hava kalitesini ciddi sekilde etkilemektedir. (CMO, 2020;
2022).

e Trafik Yogunlugu

Motorlu tasit sayisindaki artis, egzoz kaynakli hava kirleticilerin (6zellikle NO2 ve CO)
seviyesini yiikseltmektedir. TUIK’in 2024 verilerine gore, Ankara’da motorlu tasit sayist
yaklasik 2,7 milyona ulasmistir. Egzoz gazlart hava kalitesini 06zellikle yogun trafik
bolgelerinde olumsuz etkilemektedir (TUIK, 2025; WHO, 2021).

e Sanayi ve Insaat Faaliyetleri

Ankara’daki organize sanayi bolgeleri ile kent genelindeki insaat faaliyetleri, toz emisyonlarini
artirmakta ve partikiil madde diizeylerinde artisa neden olmaktadir. Bu durum, hava kalitesi
izleme istasyonlarinda dlgiilen PM10 verileriyle de desteklenmektedir (CMO, 2020; CSIDB,
2022).

e Meteorolojik Kosullar

Ankara’nin karasal iklim 6zellikleri nedeniyle, 6zellikle kis aylarinda yiiksek basing sistemleri
hava sirkiilasyonunu azaltmakta, bu da kirli havanin sehir iizerinde birikmesine neden
olmaktadir. Avrupa Cevre Ajanst (EEA) ve Copernicus Atmosfer Gozlem Servisi gibi
uluslararast kaynaklar, bu meteorolojik olaylarin hava kirliligini artiric1  etkilerini
vurgulamaktadir (EEA, 2022; CAMS, 2023).

Yapilan bilimsel aragtirmalar, hava kirleticilere maruz kalmanin insan sagligi iizerinde ¢ok
yonlii olumsuz etkiler yarattigini ortaya koymaktadir. Bu etkiler arasinda 6ne ¢ikan bes temel
saglik sonucu sunlardir (Bas ve Partigdg 2022):

*  Solunum fonksiyonlarinda bozulma ve solunum sistemi hastaliklarinda artig

» Kronik solunum sistemi hastalig1 olan kisilerin hastaliklarinin alevlenmesinde artis

* Kironik kalp hastalig1 olan kisilerin hastaliklarinin alevlenmesinde artis

» Kanser insidansinda artis

» Erken 6liim insidansinda artig
Nitekim, Kiiresel Hava Kalitesi Raporu (Health Effects Institute [HEI], 2024 verilerine gore,
hava kirliliginin insan saglig1 lizerindeki olumsuz etkileri artarak devam etmekte olup, hava
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kirliligi giiniimiizde kiiresel 6l¢ekte 6liim nedenleri arasinda ikinci sirada yer alan baslica risk
faktorli haline gelmistir. 2021 yilinda hava kirliligine bagl olarak diinya ¢apinda 8.1 milyon
insan oliimi gerceklesmistir (Health Effects Institute 2024).

Diger yandan, 2023 Diinya Hava Kalitesi Raporuna gore, Tiirkiye, hava kirliligi siralamasinda
44'lincii siraya yiikselirken; Ankara, havasi en kirli bagkentler arasinda diinya genelinde 76'inc1
sirada yer almaktadir (IQAir, 2024). Bu veriler 1s18inda Ankara hava kirliligine bagli oldugu
diisiiniilen 6liimlerin en fazla oldugu iller siralamasinda Istanbul, izmir, Bursa’dan sonra
4.sirada yer almakta olup, 6lim sayisinin 3155 oldugu saptanmistir (Temiz Hava Hakki
Platformu, 2024).

3.4 Ankara ve orman yanginlari

Ankara, yar1 kurak karasal iklim 6zellikleri gosterir; yaz aylarinda sicak ve kurak, kis aylarinda
ise soguk ve kar yagish bir iklim yapis1 hakimdir. Yaz sicakliklar: ortalama olarak 30 °C’yi
asarken, nem oranlar1 %20 seviyelerine kadar gerilemektedir. (MGM, 2023). Bu kosullar,
ozellikle Temmuz-Eyliil aylar1 arasinda yanginlarin ¢ikmasi igin elverisli bir ortam
olusturmaktadir.

Iklim degisikligi ile birlikte bolgedeki yaz mevsiminin uzadig1 ve yagissiz donemlerin siklastig
raporlanmaktadir (IPCC, 2021). Bu durum orman yanginlarinin ¢ikma ihtimalini ve yayilma
hizin1 artirmaktadir. Sekil 1.de son bes yilda Tiirkiye’de yasanan orman yangin istatistikleri

verilmistir.
4000 3,797
3500 3,399
3000 2,793
2,579
2000 1,85
1,32
1500 1156 ‘ 1,133
1,001 38 95
1000 830
312 353 358 399
500 72 86 92 1
0
2020 2021 2022 2023 2024

HKasit W ihmal/Dikkatsizlik/Kaza HEDogal M SebebiBelirlenemeyen ®Toplam

Gorsel 1.Tiirkiye’de Orman Yanginlarinin Cikis Sebeplerine Sayisal Dagilimi (OGM, 2024)!

2024 yilinda yasanan orman yangini son bes yilin en yiiksek seviyesinde gerceklesmistir.
Burada orman yanginlarina ¢ikis nedenlerine bakildiginda dogal nedenlerle meydana gelen
orman yanginlarinin sayisindaki artis son derece dikkat cekicidir. Bu da iklim degisikligine
bagli olarak risklerin arttiginin gostergesi olabilir.

1 OGM resmi istatistikleri kullanilarak tarafimizdan derlenmistir
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Gorsel 2. Ankara Orman Yangin Sayilar1 (OGM, 2024)?

Ankara ili genelinde orman yangini sayilari incelendiginde ise, Ankara’da meydana gelen
orman yanginlarinin ele alinan yillar itibariyle %23- %39 arasinda dogal sebeplerle meydana
geldigi sdylenebilir.

3.5 Ankara ve meteorolojik don

Meteorolojide, hava sicakliginin 0°C’ye veya daha altina inmesi don olay1 olarak tanimlanir.
Seralar, meyve-sebze ve narenciye bahgeleri ile baglarda meydana gelen don, hem iireticiler
hem de devlet agisindan 6nemli ekonomik kayiplara yol agmaktadir. Don olay1, yalnizca tarim
sektoriinii degil; ulasim, hayvancilik, sanayi, enerji, turizm, ingaat ve saglik gibi birgcok sektorde
de ciddi zararlara neden olmaktadir (MGM, 2023).iirkiye’de 2019-2023 yillar1 arasinda toplam
87 adet don olay1 meydana gelmistir (MGM, 2019-2023). Don afetlerinin biiyiik cogunlugu
ilkbahar mevsiminde meydana gelmistir (MGM, 2019-2023). Ankara, 2019 yili kis
mevsiminde yasanan don olayindan etkilenen illerden biridir (MGM, 2019-2023).

Iklim degisikligi nedeniyle yasanan asir1 hava olaylar1 don afetinin beklenmedik zamanlarda
yasanmasina neden olabilmektedir. Nitekim, 2025 y1l1 Mart- Nisan aylarinda yasanan don afeti,
2014 yilinda yasanan don afetinden sonra en biiyiik don afeti olarak kayitlara gegmistir (Tarim
Pusulasi, 2024). Yasanan don afeti Ankara’da meyve bahgelerinde %100’e varan hasara neden
olmustur. Yasanan don afetinden yaklasik 6500 {ireticinin etkilendigi belirtilmistir (ABB,
2024). Istatistiki verilerden de anlasilacag iizere, iklim degisikliginin etkileri don olaylarinin
zamanlamasini da degistirmekte ve tarimsal {iretimi etkileyerek gida giivencesi acisindan
risklere yol agmaktadir.

2 OGM resmi istatistikleri kullanilarak tarafimizdan derlenmistir.

9



\ CONFERg,
o Ao,
& &

AVRASYA 13th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES June 27 - 30, 2025 - TASHKENT
PROCEEDING BOOK - ISBN : 978-625-5962-93-5

4. TARTISMA VE SONUC

Ankara kenti iklim degisikliginden etkilenebilirlik derecesi “yiiksek derecede zarar gorebilir”
bir kenttir. Ankara’da ge¢misten giinlimiize iklim degisikliginin etkileri goriilmiis olup
gelecekte de iklim degisikliginden etkilenecegi tahmin edilmektedir.

Yillik ortalama sicakliklardaki artiglar, kurak giin sayilarindaki artis, yagis rejimlerindeki
diizensizlikler, ani ve siddetli yagiglarin sikliginda artig, donlu giin sayilarindaki degisimler gibi
iklim degisikligine bagli olarak meydana gelen meteorolojik karakterli olaylar Ankara kentini
etkilemektedir.

Ankara’da yasanan meteorolojik karakterli afetler, Tirkiye’deki yillik toplam afetlerin %]1-
2’sine denk gelse bile bu tehditlere maruz kalan niifus ve varliklarin yogunlugu dikkate
alindiginda sehrin kirilganliginin fazla oldugu sdylenebilir (ABB, 2022).

Gegmis verilere dayali olarak yapilan degerlendirmeler, Ankara’daki yillik ortalama
sicakliklarin giderek arttigini ve 6zellikle yaz aylarinda ekstrem sicak hava olaylarinin daha sik
gerceklestigini ortaya koymaktadir.

Yapilan arastirmalar ve degerlendirmeler 1s181inda, Ankara'da oniimiizdeki yillarda yillik yagis
miktarinda genel bir diisiis egilimi gozlemlenirken, siddetli yagislarda énemli bir degisiklik
olmadig1; bununla birlikte yagislarin daha seyrek fakat daha yogun olacagi ve kurak donemlerin
uzayacagi ongoriilmektedir. Bu durum, sel ve taskin risklerinin artmasinin yani sira kuraklik ve
su kithgr tehlikesini de ylikseltecektir. Ayrica, artan sicaklik orman yangim risklerini
artiracaktir. Bahar ve yaz aylarindaki yagis azalist ile birlikte artan buharlagsma, su
kaynaklarinin azalmasina sebep olurken, bu azalma da ekstrem kuraklik olaylarma kars
kirilganlig1 artirmaktadir (ABB, 2022).

Bu nedenle, kentin iklim degisikligine uyum saglayabilmesi i¢in kisa, orta ve uzun vadeli
stratejik eylem planlarinin gelistirilmesi, iklim risk azaltimi ve direng artirict dnlemlerin
biitlinciil yaklagimla hayata gecirilmesi kritik 6nem tagimaktadir. Bu cercevede stirdiiriilebilir
arazi kullanimi, afet direngli altyapr yatirimlari, yesil alanlarin artirilmasi, su yonetimi
politikalarmin giincellenmesi ve erken uyari sistemlerinin yayginlastirilmasi oncelikli adimlar
arasinda yer almalidir (CSIDB, 2024; IPCC, 2023).
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IKLiM DEGISIKLiGINE UYUM STRATEJILERI KAPSAMINDA PEYZAJ
TASARIMINDA DOGAL BiTKi ORTUSUNUN KULLANIMI: KALECIK ORNEGI
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OZET

Iklim degisikligi, sanayi devrimi ile birlikte fosil yakitlarin kullanimin artmasi, ayn1 zamanda
yasanan teknolojik buluslar ile birlikte insanin smirli olan dogal kaynaklar iizerinde bask1
yaratmaya baglamasi ile ortaya ¢ikmig olan en 6nemli kiiresel sorunlardan biridir. Son yillarda
diinya ekosisteminde, ekonomik sektorlerde, kentlerde ve insan sagligi iizerinde farklh
boyutlarda iklim degisikliginin etkileri goriilmektedir. Tirkiye, iklim degisikliginin ciddi
sonuclarinin olabilecegi ve gelecek nesillerin yasamini tehdit edebilecegi bilinciyle iklim
degisikliginin etkilerine uyum ve azaltimda ulusal eylem planlar1 hazirlamis olup ayn1 zamanda
uluslararas1 alanda da kiiresel bir sorun olan iklim degisikligi ile miicadelede is birliginin
oneminin farkindadir. Kentler yagis rejiminin degismesi, kurak giin sayilarinin artmasi, kentsel
1s1 adasi etkilerinin artmasi gibi insan yagamini olumsuz etkileyen ve dogal gevre lizerinde de
olumsuz durumlar yaratan iklim degisikligi etkileri altindadir. iklim degisikliginin bu etkileri
peyzaj planlama ve tasarimu iizerinde belirleyici rol oynamakta, iklim degisikligine uyum
stratejilerinin  siirdiiriilebilir peyzaj tasarimi anlayist igerisinde ele alinmasimi gerekli
kilmaktadir. Ozellikle degisen sicakliklara bagl olarak pek ¢ok bitki ve hayvan tiirii yok olma
tehlikesi altindadir. Bitkilerin havayi serinletme etkisi, nemi artirmasi, sicak donemlerde golge
saglamasi gibi kentlerde insan konforunu artirmaya ve bahsi gecen olumsuz etkilerin daha az
hissedilmesine yonelik etkileri pek ¢ok calisma ile kanitlanmistir. Hem yok olma tehlikesi
altindaki bu tiirlerin korunmasi, hem de iklim degisikligine karsi daha direngli kentsel
tasarimlar yapilabilmesi i¢in dogal bitki Ortiisii potansiyelinden yararlanilmas: gerekmektedir.
Bu amagla bu calismada, Ankara'nin Kalecik ilgesi Ornegi iizerinden bir degerlendirme
yapilmistir. Kalecik ve ¢evresinin dogal bitki ortiisiinde yer alan, peyzaj tasarimlarinda tercih
edilebilecek tiirler ve bunlarin kullanim olanaklari irdelenmistir.

Anahtar Kelimeler: Dogal bitki ortiisii, iklim degisikligi, peyzaj tasarimi, uyum stratejileri
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1. GIRIS

Yerkiirenin varolusundan bu yana gecen 4.5 milyar yil igerisinde iklim sistemi Onemli
degisimler yasamistir. Bu degisimler sanayi devrimine kadar olan siiregte dogal etkenlere bagl
olarak yasanirken, Sanayi Devrimi’nden sonra dogal faktorlerdeki degisime ek olarak insan
etkinliklerinin de etkisiyle hizli bir artis egilimi i¢ine girmistir (Tiirkes ve ark. 2000). Nitekim,
Sanayi Devrimi’nden sonra, fosil yakit kullanimindaki artis, ormanlarin azalmasi, arazi
kullanimindaki degisiklikler, tarimsal etkinlikler, kentlesme ve sanayilesme gibi faktorlerdeki
artisa bagli olarak atmosferdeki sera gazlari birikimleri artmakta bu da kiiresel sicakliklar
artirarak iklimlerin degismesine neden olmaktadir (DPT 2000). Bdylece insanoglunun, iklimi
etkiledigi yeni bir donem baglarken, diger yandan smirsiz ihtiyaclarmi kit kaynaklar ile
karsilamak istemesi doganin tasima kapasitesini zorlamis ve bunun sonucunda once yerel
ekosistem degiserek bolgesel iklimler etkilenmis ve iklim degisikligi kavrami gilinlimiiziin

kiiresel olcekte karsilagilan en biiylik sorunlarindan biri haline gelmistir (Kepoglu ve Yelen
2014).

1988 yilinda kurulan Birlesmis Milletler Hiikiimetleraras: iklim Degisikligi Paneli (IPCC),
iklim degisikligi ve olasi etkilerinin gézlemlenmesi konusunda uluslararasi diizeyde en yetkin
otorite konumundadir. Panelin baslica amaci, iklim sistemi iizerine ¢alisan ¢ok sayida bilim
insanin1 ortak bir platformda bulusturmak ve bilimsel verilere dayali kapsamli analizler yoluyla
biitiinctil sonuglara ulagsmaktir. IPCC, yayimladigi cesitli raporlar araciligiyla iklim
degisikligini sistematik bicimde degerlendirmekte; bu degisimin yol agabilecegi sonuglari ise
‘endise verici’den ‘tehlikeli’ye uzanan bir yelpazede siniflandirmaktadir (Celebi ve Kaya
2022).

Bu gelismeleri takiben iklim degisikligi anlagmalarinin bel kemigini olusturan Birlesmis
Milletler iklim Degisikligi Cerceve Sdzlesmesi (BMIDCS - UNFCCC), 1992 yilinda Birlesmis
Milletler’in New York’taki genel merkezinde kabul edilmistir. Kamuoyunda "Iklim
Sozlesmesi" olarak da bilinen bu sdzlesme, 1994 yilinda yiirlirliige girmis ve 166 iilke
tarafindan imzalanmistir. Birlesmis Milletler Iklim Degisikligi Cerceve Sdzlesmesi'ne su anda
198 Taraf (197 Devlet ve 1 bolgesel ekonomik entegrasyon o6rgiitii) bulunmaktadir (Celebi ve
Kaya 2022).

Kiiresel iklim degisikligi miicadelesinde doniim noktalarindan biri olan Kyoto Protokolii, 1997
yilinda Japonya’da imzalanmis ve 2005 yilinda Rusya’nin protokole taraf olmasiyla yiiriirliige
girmistir. Protokol kapsaminda, imzac1 iilkeler sera gazi emisyonlarinin azaltilmasini taahhiit
etmislerdir. Gelismis tlilkeler icin 2008-2012 yillarini kapsayan ilk yiikiimliiliik doneminde, sera
gaz1 salmimlarmin ortalama %35 oraninda azaltilmas: hedeflenmistir. Ancak, sera gazi
emisyonlarinda énemli bir paya sahip olan Amerika Birlesik Devletleri protokolii imzalamis
olmasina ragmen taraf olmamistir. Kyoto Protokolii'niin ilk taahhiit donemi 31 Aralik 2012
tarithinde sona ermistir (Sanl ve ark..2017).

Iklim degisikligiyle miicadeleye ydnelik uluslararas diizeydeki gelismelerin bir sonucu olarak,
Birlesmis Milletler catist altinda gerceklestirilen miizakereler neticesinde Paris Anlagsmasi,
2015 yilinda Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi’ne (BMIDCS) taraf
iilkelerce kabul edilmis ve 2016 yilinda ytiriirliige girmistir. Anlagma, kiiresel ortalama sicaklik
artisinin Sanayi Devrimi 6ncesi doneme kiyasla 2°C’nin oldukga altinda tutulmasini ve tercihen
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1,5°C ile smirlandirilmasint amaglamaktadir (UNFCCC, 2015). Bu hedef dogrultusunda,
gelismis iilkelerin tarihsel sorumluluklar1 g6z 6niinde bulundurularak, sera gazi emisyonlarinin
azaltilmasina yonelik kiiresel ¢abalara liderlik etmeleri beklenmektedir (IPCC, 2018).

Paris Anlagmasi ayrica, iklim degisikliginin olumsuz etkilerine uyum kabiliyetini arttirmak,
iklim direncini ve sera gazi diisiik saliml1 biiyiimeyi gida iiretimini tehdit etmeyecek bicimde
giiclendirmek, diisiik salinimli ve iklim ydniinden direnc¢li biiyiimeyle uyumlu finansman
akisini saglamak konularini amaglamakta, iklim degisikligi eylemleri, miidahaleleri ve etkileri
ile siirdiirtilebilir kalkinmaya adil erisim ve yoksullugun ortadan kaldirilmasi arasindaki 6nemli
iligkinin altin1 ¢izmektedir (Celebi ve Kaya 2017).

2. TURKIYE’DE iKLiM DEGISIiKLiGi ILE MUCADELE SURECI VE YASAL
MEVZUAT

Tiirkiye’de iklim degisikligine yonelik ¢alismalarin tarihgesine bakildiginda, Birinci Bes Yillik
Kalkinma Plani’nda (1963-1967) dogrudan kavramsal bir agiklama olmamasina ragmen,
uluslararas: siirdiiriilebilir ¢evre politikalar1 cergevesinde iklim degisikligine yonelik politika
gelisimine baglamistir. Ancak bu adimdan sonra gerek iklim degisikliginde sorumlulugu olacak
kadar gelismemis bir lilke olmasi, gerekse sorunla ilgili endiselerin biiyiitiildiigii diisiincesi
nedeniyle iklim degisikligi politikas1 yeterince hizli gelisememistir (Selguk 2023). Tiirkiye’ nin
iklim politikalar1 1990’11 yillarda baslamistir (Diizgiin 2020). Nitekim, 1990-1994 yillarini
kapsayan Altinct Bes Yillik Kalkinma Plani ile Tiirkiye’de iklim degisikligi, ulusal kalkinma
giindemine resmi olarak entegre edilmistir. Bu dogrultuda, iklim degisikligiyle miicadele ve
hava kalitesinin iyilestirilmesine yonelik biitlinciil ve siirdiiriilebilir politika yaklasimlariin
belirlenmesi amaciyla ‘Iklim Degisikligi ve Hava Yonetimi Koordinasyon Kurulu’
olusturulmustur.1999 yilinda ise ekonomik biiyiimenin cevresel etkilerini dengelemek ve
cevresel siirdiiriilebilirligi temin etmek amaciyla ‘Ulusal Cevre Eylem Plam1 (UEP)’
hazirlanmistir. S6z konusu plan, Tiirkiye’nin iklim degisikligiyle ilgili ulusal strateji ve eylem
planlarinin olusturulmasma temel teskil etmis; ayrica Tiirkiye’nin uluslararasi cevre
rejimleriyle kurumsal uyumunu artirmaya yonelik koordinasyon mekanizmalarinin
gelistirilmesinde 6nemli bir rol oynamistir (Selguk 2023). Bu baglamda, Tiirkiye’de iklim
politikalarinin temel hedefi, kalkinma oncelikleri ve uluslararasi gelismeleri de g6z Oniinde
bulundurarak, ekonomik, sosyal ve cevresel konular1 dengeli bir sekilde ele almakta ve
siirdiiriilebilir kalkinma yolunda ilerlemeyi hedeflemektedir (Iklim Degisikligi Baskanligi
2025).Tirkiye’nin kiiresel iklim degisikligi ile miicadelesindeki temel hedef ise, siirdiiriilebilir
kalkinma amaclariyla uyumlu bigimde, kiiresel 6l¢ekte yiiritiilen ¢aligmalara farklilastiriimig
ortak sorumluluklar ilkesi dogrultusunda ve ulusal 6zgiin kosullarin1 da dikkate alarak katilim
saglamaktir. Bu dogrultuda, diisiik karbon yogunluguna ulagmak suretiyle vatandaslarin yasam
kalitesini artirmak hedeflenmekte; yenilenebilir enerji kaynaklarinin desteklenmesi ve iklim
degisikligiyle miicadeleye yonelik politikalarin, ulusal kalkinma stratejileriyle biitlinlestirilmesi
amaglanmaktadir (Diizgiin 2020).

Tiirkiye, Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi’ne (BMIDCS) 2004 yilinda
taraf olmustur. S6z konusu sozlesmeye taraf olma siirecinin gecikmesinin temel nedeni,

Tiirkiye’nin hem “EK-1"" hem de “EK-2” listelerinde yer almasidir. Bu durum, Tiirkiye’ye 1990
yil1 emisyon diizeylerine donme yiikiimliiliigii getirmekte ve EK-1 disi1 iilkelere teknoloji ile
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finansman destegi saglama sorumlulugu yiliklemekteydi. Bu ¢ergevede, Tiirkiye ilgili donemde
sOzlesmeye taraf olmamistir. 2001 yilinda gergeklestirilen Marakes Zirvesi’ne kadar olan
stirecte, lilkemizin sOzlesme kapsamindaki 6zel konumunun taninmasi ve ek listelerden
c¢ikarilmasi yoniinde yogun diplomatik girisimlerde bulunulmustur. Tiirkiye'nin 2004 yilinda
sOzlesmeyi imzalamasinin ardindan Taraflar Konferansi (COP) siireclerine katilim saglanmaya
baslanmis; bu tarihe kadar ise miizakerelerde yalnizca gozlemci statiisiinde yer almistir. Bu
tarihten itibaren Tiirkiye, iklim degisikligiyle miicadele konusunda daha etkin politikalar
benimsemeye baslamistir. Iklim Degisikligi Koordinasyon Kurulu yeniden yapilandirilarak
kurumsal kapasite giliglendirilmistir. 2006 yilinda Tiirkiye'nin ilk sera gazi emisyon envanteri
calismasi tamamlanmustir.

Tiirkiye, Kyoto Protokolii’nii imzalama siirecinde, sera gazi azaltim yiikiimliiliikleri tistlenme
gerekliligi ve bu yiikiimliiliikklerin yaklasik 20 milyar dolarlik bir ekonomik maliyet yaratacagi
diisiincesi ile temkinli bir tutum sergilemistir. Ancak, Tiirkiye’nin 1997 yilinda heniiz
BMIDCS’ye taraf olmamis olmasi nedeniyle, Kyoto Protokolii’nde otomatik olarak EK-B
listesi disinda yer almasi saglanmistir. Bu g¢ercevede, Tiirkiye’de Kyoto Protokolii’ne taraf
olunmasinin, iilkenin iklim miizakerelerinde daha etkin bir rol iistlenmesine ve karar alma
stireclerinde s6z sahibi olmasina olanak saglayacagi diisiincesi ile Tiirkiye Kyoto Protokolii’ne
2009 yilinda taraf olmustur (Baltac1 2019).

Tiirkiye 2015 yilinda imzalanan Paris Anlagmasina, bahsedilen 6zel kosullara yonelik yapilan
degerlendirmeler ve diplomatik girisimlerin ardindan 7 Ekim 2021 tarihinde resmi olarak taraf
olmustur. Anlagma ile birlikte Tiirkiye tarafindan 2053 y1ilina yonelik “net sifir emisyon” hedefi
ilan edilmis ve bu kapsamda yesil kalkinma odakli yeni bir kalkinma vizyonu hayata
gecirilmigtir. Tiirkiye nin Paris Anlagsmasi’na taraf olma iradesiyle paralel sekilde gelistirilen
bu hedef, tiim sektorleri kapsayan kapsamli bir yesil doniisiim siirecini beraberinde getirmistir.
S6z konusu doniisiim siirecinin ulusal diizeyde etkin bir bi¢imde yiiriitiilebilmesi amaciyla, 29
Ekim 2021 tarihinde Cevre, Sehircilik ve Iklim Degisikligi Bakanligi biinyesinde iklim
Degisikligi Baskanligi kurulmustur. Bu baskanlik, Tiirkiye'nin iklim degisikligiyle miicadele
ve uyum calismalarinda ulusal ve uluslararas1 diizeyde politika, strateji ve eylemlerin
belirlenmesi, miizakere siireglerinin yiriitiilmesi ve ilgili kurum ve kuruluslarla
koordinasyonun saglanmasi gibi temel gorev ve sorumluluklari {istlenmektedir (iklim
Degisikligi Bagkanlig1 2025).

3. KENTLER VE iKLiM DEGISIKLiGI

Kentler hem iklim degisikligi tizerine etki etmekte, hem de iklim degisikliginden
etkilenmektedir. Kentler sahip olduklar1 yapisal ve islevsel ozellikleri nedeniyle iklim
degisikliginin baglica nedenlerinden biri olarak degerlendirilmektedir. Artan niifus, ekonomik
faaliyetler ve hizmet tiiketimi ile kentler iklim degisikligini daha fazla tetiklemeye baglamistir
(Gergin 2024). Birlesmis Milletler verilerine gore bugiin diinya niifusunun %355°1 kentsel
alanlarda yasamakta olup bu oranin 2050 yilina kadar %68'e ¢ikmasi beklenmektedir.
Projeksiyonlar 2050 yilina kadar kentsel alanlardaki niifusun 2,5 milyar daha artabilecegini
gostermektedir (Birlesmis Milletler 2025). Kentler, kiiresel 6lgekte enerji tiiketiminin yaklasik
%060 ila 80’inden sorumludur ve sera gazi emisyonlarinin %70’inden fazlasini liretmektedir
(Talu 2019).
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Plansiz ve kontrolsiiz kentlesme siirecleri, bir yandan dogal bitki Ortiisiinii ve bu alanlarda
barman ekosistemleri tahrip ederken, diger yandan c¢evresel kirlenme sorunlarini
derinlestirmektedir. Ozellikle hava ve su kirliliginde gdzlemlenen artis, ekolojik sistemler
iizerinde olumsuz etkiler yaratmakta, fauna tiirlerinin yasam alanlarim1 tehdit etmekte ve
ekolojik dengenin bozulmasina neden olmaktadir. Ayrica yesil alanlarin yapilasmaya agilmasi,
kentsel yiizeylerin gegirimsiz hale gelmesine yol agarak dogal su dongiisiinii sekteye
ugratmakta ve bu durum hem kent ekolojisini hem de siirdiiriilebilir ¢evre yonetimini olumsuz
yonde etkilemektedir (Sezik 2025).

Kentlerin iklim degisikligine bagli olarak karsilastig1 tehditlerden bazilari ise, artan sicakliklar,
sicak hava dalgalar1, kuraklik, su kitligi, yanginlar, yiiksek sicakliklar ve buzullarin erimesi
sonucu meydana gelen deniz seviyesindeki yiikselmeler, hava kalitesindeki diisiis, seller,
heyelan, firtina ve dolu gibi asir1 hava olaylardir. Iklim degisikliginin odagindaki kentlerde,
biyogesitliligin azalmasi baslica sorunlardan bir digeridir (Aslan ve Uslu, 2021). Ozellikle
degisen sicakliklara bagli olarak pek c¢ok bitki ve hayvan tiirii de yok olma tehlikesi altindadir.

Kentsel sistemlerin devamliligini saglamak, insan yasami ve konforunu devam ettirebilmek i¢in
iklim degisikligine yonelik 6nlemler alinmasinin yani sira iklim degisikligine uyum saglanmasi
da zorunludur. Kentler iklim degisikligine uyum ¢oziimlerinin gelistirilebilmesi i¢in ¢ok ¢esitli
firsatlar barindirmaktadir (Coskun Hepcan, 2022).

Iklim degisikligine bagli yasanan afetlerin tiirii, konumu, siiresi, siddeti ve tehlike altindaki
niifusun biiyiikliigii ve bunlarin karmasik etkilesimleri géz oniine alindiginda azaltim ve uyum
caligmalar1 kirilganligin azaltilmasi ve direngli kentlerin olusturulmasi agisindan kaginilmazdir
(Bas ve Partigog, 2022).

4. IKLiM DEGISIKLiGINE UYUMDA DOGAL BiTKi ORTUSUNUN ROLU

Iklim degisikliginin etkileri peyzaj planlama ve tasarimi iizerinde belirleyici rol oynamakta,
iklim degisikligine uyum stratejilerinin siirdiiriilebilir peyzaj tasarimi anlayisi igerisinde ele
almmasint gerekli kilmaktadir. Bu baglamda, iklim degisikligi ve kent planlama/ tasarim
stirecleri birbirinden ayri diisiiniilemez iki olgu haline gelmistir. Kentlerin doga ile biitiinlesik
sekilde tasarlanmasi ve dogal sistemlerin kentlerden ayr1 diisiiniilmemesi halinde bahsi gecen
afetlerin olusma riski de azalabilecektir. Kentsel sistemlerin direncinin artirilarak iklim
degisikligine uyum saglanmasina yonelik olarak kentlerde alinabilecek 6nlemler arasinda yesil
alan miktarlarmm artirmak oldugu sdylenebilir. Ozellikle yiikselen sicaklik riski karsisinda kent
planlama ve tasarim siire¢lerinde kentsel 1s1 adasi etkisi g6z oniinde bulundurularak yesil alanlar
korunmali, miktarlar1 ve nitelikleri artirilmalidir.

Kentsel yesil alanlar biyogesitliligi desteklemenin yani sira, su, toprak ve hava kalitesinin
tyilestirilmesinde, giiriiltii azaltiminda, mikroiklim kosullarinin iyilestirilmesinde olumlu katki
saglarlar (Angold vd., 2006; Barbosa vd., 2007; Jorgensen vd., 2002°de akt. Kaymaz ve Arslan,
2022). Ekolojik faydalarmin yani sira yesil alanlarin insanlarin beden ve ruh saglig: tizerinde
de olumlu etkileri bulunmaktadir. Yesil alanlar ayni1 zamanda, insanlar arasindaki etkilesimi
artiran, sosyallesmeyi destekleyen unsurlardir. Tiim bu katkilariyla kentsel yesil alanlar, iklim
degisikliginin olumsuz etkileri ile miicadelede gelistirilecek stratejiler icin ve kentsel
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sistemlerin farkli yonlerden direncliligin saglanmasi yoniinde katki saglama potansiyeline
sahiptirler (Kaymaz ve Arslan, 2022).

Kentsel yesil alanlar karbon tutma, karbon depolama, havayr serinletme, kentsel 1s1 adasi
etkisini hafifletme, golge saglama, topraga suyun sizmasini saglayarak ylizey akisi kontrolii,
yaprak ve dallarla kapli alanlarda azalan giines radyasyonu/isi iletimi nedeniyle azalan enerji
tiketimi gibi  hizmetleri ile iklim degisikliginin etkilerine karst kentsel direngliligin
artirllmasinda 6nemli faydalar saglamaktadirlar. Parklar, kent ormanlari, 6zel ve kamu kurum
ve kuruluslarinin bahgeleri ve yol ve refiij bitkilendirmeleri, sokak agaclari, cat1 bahgeleri,
kentsel yesil alanlarin 6nemli bir kismini olusturmaktadirlar. Bu yesil alanlarin tasariminda
dogal bitki ortiisii potansiyelinden de yararlanilmalidir. Dogal bitki ortiisiindeki tiirlerin peyzaj
tasarimlarinda kullanilmasinin iklim degisikligine uyum baglaminda bazi1 avantajlar1 vardir.
Bunlari su sekilde siralamak miimkiindiir;

e Dogal bitki ortiisiindeki tiirler, bulunduklar1 yérenin ekolojisine uyum saglamis
bitkiler olduklarindan, degisen ¢evre kosullarina daha iyi adapte olurlar. Ornegin
kentin yagis rejimine adapte olmus bitkilerin kullanimi ile ekstra sulama ihtiyaci
olmayan tiirlerin kente kazandirilmasi s6z konusu olabilmekte, boylece su
kaynaklarinin korunmasina katki saglanabilmektedir.

e Yerel bitkiler, 6zellikle iklim degisikliginin beraberinde getirdigi ekstrem sicakliklar,
kurakliklar, siddetli soguklar ya da diizensiz yagis rejimlerine kars1 daha
dayaniklidirlar. Pek ¢ok egzotik tiirtin canliligini yitirdigi kosullarda dogal bitki
ortiisiindeki bu yerel tiirler dayanim gosterebilmektedir.

e Yerel tiirlerin kullanimi ile kent ve kir arasindaki ekosistem biitlinliigii
saglanabilmektedir.

e Dogal bitki ortiisiindeki tiirler daha az bakim isterler. Daha az bakim, daha az giibre,
pestisit ve herbisit kullanimi anlamina gelirken siirdiiriilebilir bir cevre kavramin
desteklemektedir ve daha diisiik maliyetlidir.

e Dogal bitki ortiistindeki tiirler ayn1 zamanda yaban yasami i¢in de yasama ortami
olustururlar (Uslu ve Shakouri, 2013) bdylece kentlerde biyogesitliligin artmasina
destek olurlar.

Tasarimlarda dogal bitki ortiisii icerisinden segilecek olan yerel tiirlerin kullanimi ile kentin
ekolojik kosullarma iyi adapte olmus, g¢evresel etkilerden diger tiirler kadar olumsuz
etkilenmeyen, dolayisiyla iklim degisikliginin etkilerine karst daha dayanikli, daha az bakim
isteyen tiirler kullanilmis olunabilecektir.

Bu amagla bu calismada, Ankara'nin Kalecik ilgesi 6rnegi iizerinden bir degerlendirme
yapilmistir. Kalecik ve ¢evresinin dogal bitki ortiisiinde yer alan, peyzaj tasarimlarinda tercih
edilebilecek tiirler ve bunlarin kullanim olanaklar irdelenmistir.

5. MATERYAL VE YONTEM

Kalecik Ilgesi, Ankara sehir merkezinin kuzey dogusunda yer almaktadir. Rakimi ortalama 725
metredir (Sekil 1) Tipik karasal iklim 6zellikleri goriilmekle birlikte Kalecik il¢esinin kendine
ozgii bir iklim yapis1 vardir (Aslan ve Uslu, 2021). 2000 m yiikseklikteki Idris dag1 ile 500 m
yiikseklikteki Kizilirmak vadi ¢ukuru arasinda yerlesmis olan Kalecik’te mikroklima iklim
karakteri goriilmektedir (Akga, Tiirkmen, Taskin, Soba ve Oztiirk, 2015).
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TURKIVE y

Sekil 1. Calisma alaninin konumu

Bu caligma kapsaminda Ankara ili Kalecik il¢esinin dogal bitki Ortiislinlin belirlenmesi igin
Aslan ve Uslu (2021)’nun ‘Biyogesitliligin Gelistirilmesi i¢in Polinator Bécekleri Ceken Bitki
Tiirlerinin Kentsel Peyzajda Kullanimi: Kalecik Ornegi’ baslikli ¢alismalari esas alimustir. Bu
caligma kapsaminda belirlenen liste igerisinden, ¢igek (renk, ciceklenme donemi vb.), yaprak
(varsa etli yaprak, aromatik koku vb.), form gibi 6zellikleri ile estetik olabilecek ve kentsel yesil
alanlarin tasariminda kullanilabilecek dogal bitkiler belirlenmistir.

6. BULGULAR

Kalecik ve yakin gevresinin dogal bitki Ortiislinde, iklim degisikligine uyum stratejileri
kapsaminda peyzaj tasarimlarinda kullanilabilecek, cicek, yaprak veya form oOzellikleri ile
estetik deger tagiyan ve fonksiyonel 6zellikleri olan toplam 21 adet takson belirlenmistir. Y1l
icerisinde siireklilik arz edebilmesi agisindan tek yillik tiirler degerlendirmeye alinmamis; agac,
cali, cok yillik bitkiler ve geofit bitkiler olmak tizere degerlendirme yapilmistir.

Cizelge 1. Kalecik ve yakin ¢evresinin dogal bitki ortiisiinde bulunan siis bitkisi degeri

tasiyan yerel bitkiler

Latince Tiirkce Yasam | Boyu | Estetik | Aciklama Peyzajda

adi adi formu ozelligi kullanim
1 Vinca Bikir Cok 10- Cicek Stiriingen, Iliman iklim
herbacea | cicegi yillik | 20 (mavi- | yayilici bolgelerinde,
otsu cm mor formdadr. siis bitkisi ve

veya Cigekler yaz | kaya

beyaz) | sonunda agar. | bahgelerinde
kullanilabilir.
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2

Muscari Gok Geofit | 10— Cigek Polinator Kaya
aucheri miiskiirim 25 (parlak | bocekler icin | bahgelerinde
cm mavi, cekicidir ve diger geofit

meneks | peyzajda bitkilerle
e estetik bir birlikte
mavisi | vurgu yaratir. | kullanilabilir.
yada Kurak Bordiir bitkisi
gok kosullara olabilir.
mavisi) | dayanikhdir.

3 Ornithoga | Kurt Geofit | 5-15 | Cicek | Kurakliga Kaya
lum sogani cm (beyaz) | dayaniklidir. | bahgelerinde
oligophyll diger geofit
um bitkilerle

birlikte
kullanilabilir.
Bordiir bitkisi
olabilir.

4 Alyssum Seki Cok 15- Cigek Yayilici Kaya bahgeleri
murale kuduzotu | yillik | 40 (sar1) formdadir. ve kurakeil
subsp. otsu cm Nisan — peyzaj
murale haziran aylar1 | uygulamalari,
var. arasinda erozyon
murale cigeklenir. kontrolii,

Step alanlar, | biyolojik

yol kenarlar1 | restorasyon

ve kaya caligmalarinda
yamaglari kullanilabilir.
gibi zorlu

habitatlarda

gortlir.

5 Draba Ulu Cok 5-15 | Cigek Endemiktir. Endemik
bruniifoli | dolama yillik | cm (sar1) Soguk bitkilerle
a subsp. otsu kosullara zenginlestirilm
olympica dayaniklidir. | is dogal peyzaj

Mayis— uygulamalari
Temmuz ve
aylar biyogesitlilik
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arasinda destekli

cigcek acar. tasarimlarda
kullanilabilir
((Ekim et al.,
2000;
Godefroid et
al., 2011).

6 | Achillea | Beyaz Cok 15- Cicek | Haziran- Kurakeil
teretifolia | civanperce | yillik | 40 (beyaz) | Agustos peyzaj
mi cm aylarinda uygulamalarin

cigceklenir. da, kaya
Endemiktir. bahcelerinde,
Kok sistemi | tibbi ve
toprak tutucu | aromatik bitki
ozelliktedir. | bahgelerinde
kullanilabilir.
Toprak
erozyonunu
Onleme
caligmalarinda
tercih
edilebilir.

7 | Artemisia | Pelin otu Cok 40- Yaprak | Temmuz- Kurakeil
absinthiu yillik 120 | (gimiis | Eylil aylar peyzaj

m otsu cm 1 gri) ve | arasinda diizenlemeleri,
cicek cicek kaya bahgeleri,
(sar1) etkilidir. tibbi-aromatik
Keskin bitki bahgeleri
kokuludur. ve
diizenlemeleri
nde
kullanilabilir.
Erozyonu
Onleme
caligmalarinda
tercih edilebilir
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8 Sedum Aci Sukule | 5-10 | Yaprak | Etli Yer ortiicli
acre damkorug | nt cm yapraklari ile | olarak
subsp. u su tutan bitki | kullanilabilir.
acre yaz Kurakeil
kurakliklarina | peyzaj
dayaniklidir. | diizenlemeleri
icin uygundur.
9 Sedum Beyaz Sukule | 5-15 | Yaprak | Etli Yer Ortiicii
album damkorug | nt cm yapraklari ile | olarak
u su tutan bitki | kullanilabilir.
yaz Kurakeil
kurakliklarina | peyzaj
dayaniklidir. | diizenlemeleri
icin uygundur.
10 | Sedum Kedi Sukule | 5-10 | Yaprak | Etli Yer Ortiicii
subulatu | tirnagi nt cm yapraklari ile | olarak
m su tutan bitki | kullanilabilir.
yaz Kurakei1l
kurakliklarina | peyzaj
dayaniklidir. | diizenlemeleri
i¢cin uygundur.
Erozyon
kontrolii
caligmalarinda
kullanilabilir.
11 | Salvia Misk Cok 60- Yaprak | Keskin hos Fakir
sclarea adagay1 yillik 120 (aromat | kokulu karakterdeki
otsu cm ik), yapraklara alanlarda,
Cicek sahiptir. kurakeil peyzaj
(lila) Polinat6r diizenlemeleri
cekme nde, tibbi-
ozelligi ile aromatik bitki
biyocesitliligi | bahgeleri ve
destekler. diizenlemeleri
nde
kullanilabilir.
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12

Genista
sessilifoli
a

Borcak

Cali

30-80
cm

Cigek
(sar1)

Mayis-
Temmuz
aylarinda
cigceklenir.
Kurakliga

dayaniklidir.

Azot baglama
yetenegi ile
topragin
kalitesini
artirir (Srent,
2007);
bozulmus
alanlarin
restorasyonund
a kullanilabilir.
Erozyon
onleyici kok
yapisl ve
toprak tutucu
ozelligi,
ozellikle taslik
yamaglar i¢in
uygundur.

13

Onobrych
is cornuta

Kuskagira
n

Cok
yillik
otsu

30-80
cm

Cicek
(pembe
msi
mor)

Mayis-
Temmuz
aylarinda
cigeklenir.
Kurakliga

dayaniklidir.

Azot baglama
yetenegi ile
fakir
topraklarin
tyilestirilmesin
de, erozyon
kontrolii ve
toprak
stabilizasyonu
caligmalarinda
kullanilabilir.

14

Jasminu
m
fruticans

Yabani
yasemin

Cali

Cicek
(sar1)

Mayis-
Temmuz
aylarinda
cigeklenir.
Sik dallidir.

Erozyon
kontrolii,
ruzgar
perdeleme,
sorunlu
alanlarin
restorasyonu
ve kurakeil

peyzaj
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diizenlemeleri

nde

kullanilabilir.
15 | Pennisetu | Fiskiye otu | Cok 60- Cicek Kurakliga Kaya

m yillik | 90 (tiiyst, | oldukca bahgelerinde,

orientale otsu cm pembe- | dayanmiklidir. | kurakeil peyzaj

beyaz Tam giinesli | uygulamalarin
tonlard | alanlari tercih | da ve bordiir
a) eder. bitkisi olarak
kullanilabilir.
16 | Crataegus | Yemisen Kiicik | 3-8 Cicek Nisan- Mayis | Sev ve
monogyn agac m (beyaz) | aylarinda yamaglarda

a var. , meyve | ciceklenir. kullanilabilir,

monogyn Fakir, kumlu | toprag: tutar.

a ve kirecli Riizgar
topraklarda perdelemesi
yetisebilir. amaciyla

kullanilabilir.
Tek veya
gruplar halinde
park ve
bahgelerde
kullanilabilir.
17 | Prunus Yunus Kiigiik | 3-6 Cigek | Yapraklanma | Kirsal peyzaj
divaricata | erigi agac (beyaz- | dan 6nce diizenlemeleri,
var. pembe | ¢igek acar. kurakgil peyzaj
divaricata arast), Kirecli ve diizenlemeleri,
meyve | tagh yenilebilir
topraklarda peyzaj
yetisebilir. diizenlemeleri
i¢cin uygundur.
Yaban hayatinm
destekler.
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18 | Prunus Cakal erigi | Caly, 2-4 Cicek Mart- Nisan | Kirsal peyzaj
spinosa nadire (beyaz) | aylarinda diizenlemeleri,
n yapraklanma | kurak¢il peyzaj
kiiciik dan 6nce diizenlemeleri,
agac cigcek acar. yenilebilir
Kirecli, tagh, | peyzaj
zayif diizenlemeleri
topraklara icin uygundur.
oldukca Yaban hayatin
toleranshdir. | destekler.
19 | Viola Kokulu Cok 5-15 | Cigek Bahar Yer Ortiicii
odorata menekse yillik | cm (mor) basinda bitki olarak
otsu ciceklenir. kullanilabilir.
Cigekleri Duyusal
yogun alanlarda
kokuludur. (engelli
Yerde yayilici | bireyler ve
ozellik ¢ocuklar i¢in
gosterir. tasarlanan
bahgeler)
kullanilabilir.
20 | Thymus Ana kekik | Cok 10- Cicek T1bbi- Kaya
leucostom yillbik | 30 (beyaz) | aromatik bahgeleri,
us otsu cm , mor ozelliktedir. kurakeil peyzaj
Tagh diizenlemeleri,
yamagclarda tibbi aromatik
yetisebilir. bitki
bahgelerinde
kullanilabilir.
21 | Thymus Sipil Cok 10- Cicek T1bbi- Kaya
sipyleus kekigi yillik | 30 (beyaz) | aromatik bahgeleri,
otsu cm ozelliktedir. kurakeil peyzaj
Tash diizenlemeleri,
yamagclarda tibbi aromatik
yetisebilir. bitki
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bahgelerinde
kullanilabilir.

7. TARTISMA VE SONUC

Tiirkiye’nin iklim degisikligine uyum politikalari, afet risklerinin azaltilmasi, dogal kaynaklarin
stirdiiriilebilirliginin ~ saglanmast  ve toplumsal direncliligin  artirilmast  hedeflerine
odaklanmaktadir (Cevre, Sehircilik ve Iklim Degisikligi Bakanligi [CSIDB], 2021). Bu
kapsamda tarim, su yonetimi, ekosistem hizmetleri, sehircilik ve halk saglig1 gibi ¢ok sayida
sektorde biitiinciil ve sektorel uyum politikalarinin gelistirilmesini dngoriilmiistiir. Tiirkiye’nin
Paris Anlagsmasi’n1 onaylamasi, sera gazi emisyonlarinin azaltilmasi ve uyum kapasitesinin
artirtlmasi yoniindeki uluslararasi taahhiitlerini pekistirmistir (UNFCCC, 2021). Bu baglamda,
kentler i¢inde iklim degisikligi eylem planlarn gelistirilmekte ve c¢esitli ¢alismalar
yapilmaktadir. Ancak yapilan ¢aligmalar ve atilan adimlar degerlendirildiginde finansman,
teknik uzmanlhik ve yasal yetki eksikligi bu planlarin uygulanabilirligini sinirlamaktadir.
Merkezi yonetim ile yerel yonetimler arasindaki koordinasyon eksikligi, biirokratik islemler
iklim politikalarinin biitiinciil bi¢imde yiiriitilmesini engelleyebilmektedir. Bu nedenle,
Tiirkiye’nin 2053 net sifir emisyon hedefine ulasabilmesi i¢in belirlenecek politikalarin kararli,
kapsaml1 ve sektorel doniigiimleri de saglayacak sekilde olusturulmas: gerekmektedir.

Bu ¢ercevede, kentlerde yesil altyapmin gii¢lendirilmesi ve kentsel direncliligin artirilmasi
adma yesil alan miktarlarin1 artirmak, iklim degisikligine uyumun temel bilesenlerinden biri
olarak degerlendirilebilir. Kent i¢indeki bu yesil alanlarin, yerel iklim ve ekosistem kosullarina
uyumlu, dogal bitki Ortiisiine ait tilirlerle tasarlanmasi; suyun daha etkin kullanimi,
biyocesitliligin korunmasi ve ekolojik dengenin siirdiiriilebilmesi agisindan 6nemli avantajlar
sunmaktadir (Gill et al., 2007). Ayrica bu yaklagim, bakim maliyetlerini diisiirmekte ve karbon
yutak alanlarmin artirilmasi yoluyla iklim degisikligiyle miicadeleye katki saglamaktadir
(Konig et al., 2021).

Her kent, kendine 6zgii bir karakter sergilemektedir. Kentlerin yerel 6zellikleri dikkate alinarak,
her kent icin kendi dogal bitki oOrtiisiine dair calismalar gergeklestirilmeli, dogal bitki
ortlistindeki tiirlerden gerek estetik gerekse de fonksiyonel 6zellikleri ile 6n plana ¢ikan tiirler
belirlenmeli ve bunlarin peyzaj tasarimlarinda kullanilmak iizere kente kazandirilmasi
saglanmalidir. Bu anlamda bu ¢alisma bir 6rnek teskil etmektedir. Bu c¢alisma kapsaminda,
Kalecik ilgesi ve ¢evresinin dogal bitki Ortiisii agisindan yapilan degerlendirmede, ¢icek, yaprak
veya form ozellikleri ile estetik olan ve kentsel yesil alanlarin tasariminda kullanilabilecek
bitkiler belirlenmistir.

Sonug olarak, yesil alanlarin dogal bitki Ortiisiine uygun sekilde planlanmasi ve dogal bitki
ortlistiniin bu alanlarin tasariminda kullanilmasi, Tiirkiye’nin iklim degisikligine uyum
politikalarmin hem ¢evresel hem de toplumsal boyutlarda etkinligini artiran stratejik bir adim
olabilecektir.
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Abstract

This study investigates the nature-based solutions to environmental challenges in coastal
urbanization on the complex implications of rapid coastal urbanization. Driven by demographic
growth, tourism, economic globalization, and port development, coastal cities have become
strategic hubs for trade, innovation, and governance. However, this accelerated urban expansion
also generates substantial environmental and social challenges, including habitat loss,
biodiversity decline, water pollution, and heightened exposure to climate-induced risks such as
sea-level rise and extreme weather events. To address these intertwined issues, the study
emphasizes the transformative potential of nature-based solutions (NbS) actions that protect,
manage, or restore ecosystems to deliver ecological, social and economic benefits. Coastal
ecosystems like mangroves, wetlands, and coral reefs serve as natural buffers, reducing flood
risk, improving water quality, and contributing to carbon footprint. Moreover, NbS support
urban livability by integrating green spaces that enhance well-being, strengthen community ties,
and mitigate social inequalities. NbS reduce infrastructure costs, enhance tourism, and support
sustainable fisheries. Their effectiveness can be maximized through decision-making tools that
value ecosystem services and guide urban planning. The study also highlights the importance
of inclusive governance, community engagement, and participatory approaches to ensure
equitable access to NbS benefits, particularly for marginalized populations.

In conclusion, integrating NbS into coastal urban planning offers a resilient and sustainable
pathway to address the ecological and socio-economic pressures of urbanization. Strategic
implementation, supported by interdisciplinary research and international cooperation, is
essential to realize their full potential and promote just and sustainable coastal futures.

Keywords: coastal urbanization, economic globalization, nature-based solutions
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Introduction

In last decades, urban development along coastlines has emerged as a prominent aspect of
global spatial transformation of the sea habitat. This surge in coastal urbanization is driven by
factors such as demographic expansion in littoral zones, the proliferation of port infrastructure,
the growth of coastal tourism economies, and extensive land reclamation initiatives. Underlying
these dynamics are broader processes including intensified economic interconnectivity,
climate-driven population movements toward coastal cities, and the increasing importance of
maritime logistics in global trade. Coastal regions now serve not only as population centers but
also as pivotal nodes in international trade, innovation ecosystems, and governance
frameworks. Prominent urban clusters along the European coastline, for example, have gained
significance as centers for cross-cultural interaction and technological progress (Rossi and
Bella, 2017). Moreover, these coastal urban regions play a significant role in advancing the
United Nations Sustainable Development Goals (SDGs), particularly SDG 8 (Promoting
Economic Growth and Employment), SDG 11 (Fostering Sustainable Urban Development),
SDG 13 (Addressing Climate Change), and SDG 14 (Conserving Marine Ecosystems).

Despite their economic and strategic importance, the accelerated growth of coastal cities has
brought about substantial ecological and socio-spatial repercussions. Expansion into vulnerable
coastal habitats has led to the deterioration of ecosystems, heightened pollution levels, increased
vulnerability to sea-level rise and extreme climatic events, and exacerbation of socio-economic
inequalities (Zhou et al., 2025). A notable example is the formation of hypoxic “dead zones” in
areas such as the Gulf, primarily linked to nutrient overloading from agricultural and urban
runoff, which has disrupted marine biodiversity, compromised fishery productivity, and
displaced human populations (Garcia-de-Vinuesa et al., 2025). These pressing issues highlight
the necessity for a paradigm shift toward more sustainable and resilient urban development
models in coastal settings. In this context, nature-based solutions present viable approaches by
utilizing the restorative capacities of natural and ecosystems. These strategies are adaptive,
multifunctional, and inclusive, offering ecological benefits and social advantages. This study
examines the role of well-designed nature-based interventions in addressing the multifaceted
issues associated with coastal urbanization and fostering more sustainable development
trajectories for human and natural systems alike.

Social, and Environmental impacts of coastal urbanization

The expansion of urban settlements along coastlines introduces a range of complex
environmental challenges, particularly within environmentally sensitive urban zones where
problems associated with the so-called "three urban wastes" air emissions, wastewater, and solid
waste are contributing to growing ecological and social stress. A notable example is the
inadequate handling of municipal solid waste, which has frequently resulted in obstructed
drainage systems, thereby intensifying incidents of urban flooding and deteriorating water
quality (Matagi et al., 2024). In peri-urban areas, the discharge of untreated wastewater has led
to the proliferation of antibiotic resistance genes, posing considerable threats to both
ecosystems and public health (Tian et al., 2025). Moreover, coastal urban sprawl typically
results in the replacement of natural ecosystems with impervious infrastructure, leading to
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habitat fragmentation, declines in biodiversity, and the disruption of ecosystem services. Such
developments also contribute to soil compaction and vegetation loss, reducing the land’s
capacity for water absorption and weakening natural flood regulation systems.

In addition to these concerns, coastal urban areas face heightened vulnerability to climate-
induced hazards, such as rising sea levels, intensifying storms, and coastal erosion all of which
pose risks to both built infrastructure and natural environments (Wang et al., 2025).
Nevertheless, if approached through sustainable urban design, coastal development can produce
beneficial environmental outcomes. Urban densification, for instance, can concentrate
anthropogenic activities, potentially lessening human pressure on undeveloped landscapes
elsewhere. Moreover, incorporating green infrastructure such as parks, green roofs, and
vegetated corridors into urban plans not only improves urban livability but also supports urban
biodiversity (Wei et al., 2024). The implementation of sustainable urban transport systems and
renewable energy solutions can further reduce greenhouse gas emissions, contributing to
broader climate goals (Hala et al., 2025). In some instances, coastal urban planning has also led
to the rehabilitation and conservation of valuable ecosystems, such as mangrove forests, due to
a growing recognition of their roles in carbon storage and shoreline protection.

Thus, coastal urbanization represents a dual-natured phenomenon, offering both promising
opportunities and significant risks that necessitate informed and deliberate governance.
Economically, the development of coastal cities frequently stimulates robust growth by
facilitating tourism, expanding maritime trade via port infrastructure, and enhancing
aquaculture and fisheries sectors. These activities generate employment, attract investments,
and increase state revenue. Owing to their geographic advantages, coastal cities often evolve
into major economic centers, integrating into global supply chains and securing strategic
positions within international trade and transportation networks. One illustrative case is the
rapid transformation of a once modest fishing settlement into a global industrial and logistics
hub, exemplifying how access to ports and the designation of special economic zones can drive
rapid socio-economic advancement (Yu et al., 2019).

Yet, this economic dynamism is not without trade-offs. The degradation of coastal ecosystems
such as wetlands and dunes can reduce natural storm defenses, making infrastructure more
susceptible to damage and raising insurance and maintenance costs. Furthermore,
overextraction of marine resources can diminish fish stocks and impair water quality,
undermining the very industries that support coastal economies and risking employment
stability. In addition, the financial burden of climate adaptation ranging from the construction
of sea walls to the retrofitting of infrastructure represents a growing economic risk for coastal
cities in an era of accelerating environmental change. Urbanization along the coastal areas
exerts profound social influences that are intricately linked with economic and environmental
factors, necessitating a comprehensive and integrated approach to analysis. The expansion of
coastal cities frequently results in the enhancement of infrastructure, including transportation
systems, healthcare services, and educational facilities, collectively contributing to an improved
standard of living for inhabitants. Greater availability of services and economic prospects can
empower local communities, generate employment, and facilitate upward social mobility.
Additionally, coastal urban centers often evolve into cultural and social focal points, attracting
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heterogeneous populations and nurturing dynamic community life. In Turkey’s Mediterranean
coastal regions, the integration of coastal management with public art installations and green
zones has transformed erstwhile industrial sites into vibrant community centers that advance
environmental equity and strengthen social bonds. Nonetheless, the swift pace of coastal urban
growth can also engender adverse social consequences. Population surges may overwhelm
infrastructure and public services, causing overcrowding, traffic congestion, and heightened
housing demand, which can escalate living costs and deepen social inequalities (Cui et al.,
2025). Marginalized groups and economically disadvantaged populations are particularly
susceptible to these pressures, as well as to environmental threats like flooding and severe
storms, which may intensify social vulnerabilities and provoke displacement (Al-Rawas et al.,
2025).

Solutions for sustainable coastal urbanization in terms of “Nature-based”

Nature-based solutions (NbS), as defined by the International Union for Conservation of
Nature, refer to interventions that conserve, manage sustainably, or rehabilitate natural and
semi-natural systems to address pressing societal challenges. These approaches have become
central to the formulation of adaptive strategies aimed at reducing the adverse impacts of coastal
urbanization while fostering long-term environmental, economic, and social benefits. By
drawing upon knowledge from disciplines such as ecology, urban design, hydrology, and
landscape planning, NbS represent an integrated and actionable model for achieving sustainable
urban development (Liu et al., 2025). Their relevance is particularly pronounced in coastal
contexts, where complex interactions between human activities and natural processes heighten
the vulnerability of urban systems to environmental degradation and climate-related risks.

The multifunctional nature of NbS allows them to confront intertwined challenges across urban
critical zones dynamic spaces where land, water, air, and anthropogenic systems converge.
When conceptualized through the lens of Critical Zone science, which advocates for multiscale,
interdisciplinary, and systemic analysis, nature-based approaches can be strategically enhanced.
The Critical Zone framework emphasizes the interconnectivity of biophysical and socio-
economic systems, supporting the development of cross-sectoral responses that build resilience
at multiple levels. Integrating NbS within this systems-oriented paradigm encourages synergies
across policy domains and disciplines, leading to more coherent and effective interventions.

In coastal environments, NbS can reverse or mitigate ecological degradation while increasing
climate resilience. Restorative practices targeting ecosystems such as mangrove forests, dunes,
estuarine wetlands, salt marshes, and coral reefs offer substantial protective functions. These
habitats serve as natural buffers against extreme weather events, reducing the energy of storm
surges, controlling coastal erosion, and stabilizing shorelines. Furthermore, they play vital roles
in water purification, sediment capture, and the provision of habitats for diverse species. Among
them, mangroves are particularly significant for their role in blue carbon storage, capturing
atmospheric carbon dioxide and this situation contributes to global climate regulation.

In addition to ecosystem conservation and rehabilitation, NbS encompass engineered
approaches that align with ecological principles. Examples include ecological infrastructure and
hybrid systems that merge green and grey elements to optimize environmental performance.
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The implementation of green-blue infrastructure in urban coastal settings such as restored
wetlands, bioswales, retention ponds, and vegetated channels improves flood resilience and
stormwater regulation and this enhances water quality and ecological connectivity. Likewise,
urban green infrastructure components, including permeable pavements, green roofs, urban
woodlands, and parks, contribute to mitigating urban heat island effects, improving air quality,
and reducing runoff volumes.

Beyond their ecological utility, NbS provide tangible benefits for urban inhabitants by creating
multifunctional spaces that improve physical and mental well-being, facilitate recreation, and
promote social cohesion. By embedding natural systems into the fabric of coastal cities, it
becomes possible to reduce ecological footprints and foster adaptive capacity in the face of
climate change. Ultimately, the strategic deployment of NbS in coastal urban contexts
represents a forward-looking and integrative pathway toward sustainable urban futures.

Integrating innovative nature-based solutions (NbS) into the planning and development of
coastal urban areas presents a valuable opportunity for enhancing economic efficiency and
reducing long-term expenditures. By prioritizing the conservation and restoration of ecosystems
such as mangroves, coastal marshlands, and coral reefs, cities can benefit from natural
protection mechanisms that serve as cost-effective alternatives to traditional grey infrastructure.
These ecosystems provide critical services such as buffering storm surges and mitigating flood
risks that help shield vital assets, including housing, transportation networks, and commercial
properties. Consequently, they contribute to reducing potential damage costs and lowering
insurance premiums associated with climate related hazards.

In addition to protective functions, nature based approaches contribute to the economic vitality
of coastal cities through their support for tourism, recreation, and sustainable livelihoods.
Preserving scenic coastal environments enhances the appeal of destinations for eco-tourism and
leisure activities, generating revenue streams for local businesses and encouraging investment
in tourism infrastructure. Moreover, coastal ecosystems and robust marine forms the foundation
for sustainable fisheries and aquaculture, which are essential components of a diversified and
resilient local economy.

Maximizing these environmental and economic benefits requires the development and
application of innovative decision making tools that integrate ecosystem services valuation.
Such tools are critical for enabling policymakers and urban planners to assess the full spectrum
of benefits provided by natural systems, facilitating evidence-based choices that align
development priorities with ecological sustainability. For instance, valuing the protective,
recreational, and carbon storage functions of a coastal forest may reveal its greater long-term
utility compared to short-term economic gains from converting it into developed land.
Embracing such tools empowers coastal cities to make more informed and sustainable
investments, advancing both environmental stewardship and economic resilience.

Beyond ecological and financial considerations, NbS also hold immense potential for
advancing social well-being in urban coastal contexts. Coastal cities have the capacity to design
and implement green spaces that are not only ecologically functional but also socially inclusive.
Parks, vegetated waterfronts, and restored natural areas can provide residents with spaces that
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support physical health, improve mental well-being, and strengthen social ties. These shared
environments become focal points for community life, promoting social cohesion and a stronger
sense of place and belonging.

Furthermore, nature-based interventions can help reduce social vulnerabilities by offering
natural protection for at-risk populations and mitigating the unequal exposure to environmental
hazards. Implementing equitable NbS therefore requires inclusive planning processes that
engage local communities throughout the project lifecycle from conception to implementation
and maintenance. Community-based natural resource management models offer eftective
frameworks for participatory governance, encouraging residents to take active roles in
preserving and enhancing their coastal environments. Such engagement fosters environmental
responsibility, builds social capital, and ensures that the benefits of NbS are distributed fairly.

Involving marginalized and underrepresented groups in NbS initiatives enhances social equity,
giving voice to communities often excluded from urban planning decisions. This participatory
approach contributes to more resilient and inclusive urban systems, as local knowledge and
shared responsibility play key roles in the success and longevity of ecological interventions.
Ultimately, by centering social justice and local empowerment, coastal urban areas can harness
nature-based solutions to create adaptive, dynamic, and inclusive environments that support the
well-being and resilience of all residents.

Conclusion

The deliberate and strategic integration of(NbS into coastal urban development presents
significant ecological advantages and substantial social benefits, offering a viable pathway
toward sustainable urban futures. These approaches contribute meaningfully to the realization
of several United Nations Sustainable Development Goals (SDGs), notably SDG 11
(Sustainable Cities and Communities), SDG 13 (Climate Action), and SDG 14 (Life Below
Water), by bolstering climate adaptability, safeguarding marine and coastal ecosystems, and
enhancing overall urban quality of life.

To operationalize the full potential of NbS, it is critical that urban policy and planning
frameworks embed these interventions within land-use regulations, coastal infrastructure
strategies, and ecosystem restoration policies. Mechanisms such as eco centric development
codes, zoning ordinances, and investment in resilient infrastructure should be complemented
by financial instruments like green bonds, subsidies, or payment for ecosystem services
schemes to incentivize adoption and long-term maintenance.

Further scholarly investigation is necessary to unpack the intricate relationships between NbS
and their ecological and socio economic impacts. In particular, there is a pressing need for
interdisciplinary research that develops comprehensive datasets and empirical case studies
assessing how these interventions affect marginalized communities and contribute to long term
climate adaptation. Evaluating distributional equity and resilience outcomes will be essential to
ensure that NbS do not inadvertently reinforce existing social disparities.

Moreover, enhancing global cooperation and establishing standardized metrics for monitoring
NbS effectiveness across different biophysical and socio-political contexts will be pivotal in
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scaling successful models. International networks and datas sharing platforms can play a vital
role in disseminating best practices, refining methodologies, and building institutional capacity
for NbS implementation.

Taken together, these efforts will not only underscore the long term value proposition of nature-
based approaches but also strengthen their institutional legitimacy within coastal urban
governance systems. Through such coordinated and evidence-based strategies, NbS can become
central instruments for building inclusive, resilient, and ecologically sound coastal cities.
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Abstract

In this study, the interrelated impacts of climate change and anthropogenic activities on coastal
environments, with a particular focus on aquaculture and coastal outdoor recreation discussed.
It highlights how human interventions such as the construction of ports, bridges, and
reclamation infrastructure have reshaped intertidal zones and estuarine systems, compromising
their ecological functions. Simultaneously, coastal outdoor activities offer significant
psychological benefits, yet they also exert pressure on some local infrastructure and natural
resources. The therapeutic and recreational value of coastal areas fosters environmental
awareness and supports local economies, but necessitates careful, inclusive management.

By synthesizing recent literature and empirical findings, the study emphasizes the urgent need
for integrated coastal zone management that balances ecological sustainability, socio-economic
development, and climate adaptation. The study also underlines the importance of
understanding coastal indicator systems and public perceptions of climate change impacts,
particularly in the context of aquaculture and outdoor recreation. Ultimately, this research
contributes to a broader understanding of coastal resilience and offers a framework for
sustainable coastal governance.

Keywords : climate change, anthropogenic activities, coastal environments
Introduction

Coastal ecosystem and climate change represents increasingly critical concerns for global
sustainability efforts. Alterations in the Earth's climate system including long-term changes in
temperature, precipitation, and wind dynamics exert significant pressure on both marine
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biodiversity and human societies. These environmental shifts disproportionately impact not
only human populations but also animal life and oceanic habitats. Coastal zones are particularly
vital due to their rich biodiversity, providing breeding and nursery grounds for numerous
species, including those central to global fishing activities, while also supporting a variety of
human recreational and economic activities.

Engagement with coastal outdoor environments offers substantial physical and psychological
benefits. Activities such as swimming, surfing, snorkeling, and beach sports contribute to
reduced risks of chronic illness, early mortality and obesity (Pujia et al., 2025). Additionally,
immersion in natural coastal settings has been associated with improved cardiovascular health,
reduced stress, and enhanced mental well-being, including heightened self-esteem and lower
levels of anxiety (Blosnich et al., 2015). These experiences also foster environmental awareness
and a deeper connection to nature.

Coastal areas, however, are increasingly shaped by both natural processes and anthropogenic
pressures. Shoreline morphology evolves due to sediment transport, storm surges, and
particularly extensive land reclamation, which has significantly altered coastal landscapes
globally (Jongejan et al., 2016). Driven by urban growth and industrial demands, many coastal
cities have actively extended their shorelines to accommodate rising populations and economic
expansion. Reclamation projects, often initiated for urban development, aquaculture, and
industrial purposes, now account for approximately 40% of all reclaimed coastal land (Sengupta
et al.,, 2023). These transformations introduce additional complexity and uncertainty into
ecosystem-based coastal management frameworks (Chen et al., 2023). Understanding the
ecological ramifications of shoreline alteration is thus essential for safeguarding coastal health
and aquaculture.

The coastline, which delineates the interface between terrestrial and marine environments,
exhibits unique geographical and morphological traits shaped by both natural dynamics and
human intervention (Kolbe et al., 2025). The spatial patterns and changes observed along
coastlines are influenced by global environmental processes as well as localized anthropogenic
actions. Significant modifications to coastal boundaries can lead to profound ecological,
environmental, and social repercussions, warranting sustained scholarly attention (Zhang &
Hou, 2020).

Recent investigations into the Bohai Sea (BHS) illustrate the impacts of anthropogenic activities
on coastal water systems. Studies indicate that strategic pollution management can reduce the
extent of highly contaminated waters. In addition to pollutant inflows from rivers, continuous
land reclamation has been shown to alter hydrodynamic patterns and degrade water quality (Ye
et al., 2025). Despite these findings, the combined and individual effects of shoreline expansion
and fluvial pollution on BHS water conditions remain underexplored. One notable concern is
the potential for modified coastlines to disrupt nutrient transport pathways, ultimately reshaping
surface water quality a critical yet insufficiently studied area for defending coastal environment.

The transformation of coastal zones is primarily influenced by a combination of terrestrial and
marine environmental processes, anthropogenic activities, and overarching policy frameworks.
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Among the most critical drivers are climate change, sea-level rise, and human-induced
alterations, all of which have profound implications for the ecological integrity of coastal and
marine systems. Coastlines serve as vital indicators of environmental stress, reflecting
phenomena such as rising sea levels, shoreline erosion, harbor sedimentation, and the condition
of wetlands and adjacent marine habitats. Given their dynamic nature, coastlines are subject to
constant morphological shifts (Mentaschi et al., 2018).

The physical characteristics of coastlines result from complex interactions among tidal forces,
wave energy, fluvial inputs, tectonic dynamics, and meteorological events (Mitchell et al.,
2024). The increasing frequency and intensity of coastal hazards have further heightened the
vulnerability of these areas, leading to widespread environmental and socio-economic impacts
(Tian et al., 2025). Simultaneously, accelerated industrial growth and urban sprawl have
significantly altered land use patterns, often at the expense of agricultural areas. Over the past
two decades, rapid land conversion in coastal regions has contributed to uneven urban
expansion and considerable loss of fertile land resources (Kyule & Wang, 2024).

Climate-induced stressors have the potential to undermine coastal ecosystem stability, reducing
biodiversity and disrupting industries such as fisheries, which rely on healthy marine systems
(Fabricius et al., 2025). Despite these challenges, coastal zones remain critical to human and
environmental well-being. They support biodiversity, contribute to food and livelihood security,
sustain outdoor recreational activities, and play a significiant role in global climate regulation
(Li et al., 2024). The significance of climate change in shaping coastal ecosystem resilience is
a subject of ongoing scholarly debate.

Coastal habitats underpin a range of socio-economic functions, including tourism, fishing, and
recreation, all of which are closely tied to cultural identity and community well-being. Wetland
areas, for instance, serve as vital breeding grounds for juvenile marine livinngs that sustain both
commercial and recreational fisheries. In addition to their ecological value, coastal ecosystems
act as natural defenses against erosion and extreme weather, safeguarding infrastructure and
human populations.

Furthermore, coastal waters contribute substantially to global food supply chains, accounting
for more than 50% of the world’s seafood catch, a fact that underpins the popularity of coastal
outdoor engagement. Aquaculture, as a marine farming activities, has gained prominence in
response to rising seafood demand. It offers a sustainable protein source while also serving as
a focal point for marine-related recreational and educational events.

Despite covering a relatively small portion of the ocean’s surface, coastal ecosystems host an
extraordinary diversity of life, including species found nowhere else. These ecosystems support
over a quarter of all marine biodiversity. However, sea-level rise a direct consequence of global
warming presents significant risks to both recreational accessibility and ecological functions
(Brown et al., 2021). The melting of ice sheets contributes to higher sea levels, which in turn
intensify coastal flooding, erosion, and saltwater intrusion (Gu et al., 2024), ultimately
threatening both ecosystems and human activity along coastlines.
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Habitats such as mangroves, salt marshes, and seagrass beds are particularly sensitive to such
transformations. Mangroves, for example, function as storm buffers and biodiversity reservoirs.
Altered precipitation regimes may disrupt salinity balances in estuarine environments,
undermining the stability of brackish ecosystems. Rising sea levels may submerge mangrove
forests, leading to the degradation of these habitats and the decline of related recreational
opportunities (Kathiresan & Bingham, 2001).

Temperature fluctuations and changing rainfall patterns also exert stress on coastal systems.
Elevated water temperatures can exceed the physiological limits of many aquatic species,
resulting in population declines or local extinctions (Yang et al., 2024). These ecological
disruptions, in turn, may reduce the environmental quality of coastal zones and diminish their
appeal as recreational destinations.

Although coastal zones occupy approximately 10% of the Earth's surface, they are home to
nearly half of the global population (Liu & Zhang, 2011), and around 80% of the world’s largest
urban centers are situated along continental coastal margins (Baird, 2009). The sustainable
development of these areas hinges upon the implementation of effective coastal zone
management strategies. Such strategies must not only prioritize the protection and ecological
restoration of coastal environments but also strive for integrated coordination among ecological
integrity, and human well-being.

Achieving this balance requires a thorough understanding of the natural resource base and
developmental dynamics unique to coastal regions. In recent decades, human interventions and
resource exploitation in coastal zones have intensified significantly, leading to substantial
transformations. A particular challenge is the scarcity of reliable data concerning intertidal
zones, habitat distribution, and erosion of shoreline which has hindered informed decision-
making and long-term planning in coastal governance (Robin et al., 2025). Additionally,
coastlines serving as the transitional interface between land and sea are increasingly affected
by anthropogenic pressures. This growing instability in many shoreline areas presents critical
challenges for ecological restoration efforts and effective management (Liu et al., 2024).

Beyond environmental and economic concerns, coastal outdoor activities have considerable
social dimensions. These spaces often serve as convergence points for individuals from diverse
cultural and social backgrounds, encouraging interaction, fostering a sense of belonging, and
enhancing social cohesion (Darcy et al., 2023). Such recreational engagement also supports
personal development, education, and cross cultural exchange. Furthermore, these activities are
instrumental in attracting tourism, thereby generating substantial revenues for local economies
through services such as lodging, dining, and retail (Chakraborty et al., 2020). The tourism and
recreation sectors not only contribute to economic development but also create employment
opportunities in hospitality, and service industries.

Nevertheless, the growth of coastal recreation and tourism may impose pressure on local
infrastructure and natural resources, including water supply, energy systems, and waste
management services, underscoring the need for sustainable resource planning (Li et al., 2024).
At the same time, coastal environments facilitate social engagement and psychological benefits,
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promoting mental wellness through communal and nature-based experiences (Schmidt et al.,
2021).

In addition, coastal recreational practices are increasingly recognized for their role in cultivating
environmental consciousness. Participation in outdoor coastal activities often enhances
individuals’ awareness of environmental issues and strengthens their commitment to
conservation efforts (Honein et al., 2020). These interactions with nature reinforce pro-
environmental attitudes and behaviors. Economically, such activities offer substantial value by
stimulating local markets, boosting tourism revenues, and creating employment, thereby
reinforcing the resilience and sustainability of coastal marine communities (Ebeler et al., 2025).

The therapeutic qualities of coastal environments have been extensively acknowledged in
scholarly literature, with proximity to the sea often linked to enhanced psychological relaxation
and emotional well-being. Activities typically associated with the beach such as sunbathing,
collecting seashells, and building sand structures are especially popular among families and
leisure visitors (Zhang et al., 2024). For those with a deeper interest in the natural environment,
coastal hiking and birdwatching present opportunities to engage more directly with biodiversity.
And unique coastal habitats.

This section offers a comprehensive synthesis of existing research on the interplay between
climate change, coastal ecosystems, and associated outdoor activities. A growing body of
literature has examined the complex impacts of climate variability on marine systems. For
example, Maulu et al. (2021) analyze both the advantageous and adverse effects of climate
change on aquaculture. While some positive developments are acknowledged, their findings
emphasize that detrimental impacts outweigh benefits, highlighting the urgent need for
adaptation strategies to ensure the sector's long-term sustainability.

Concurrently, numerous studies underline the psychological and social value of engaging in
recreational activities in coastal settings. These activities span a wide geographical and
ecological spectrum, encompassing beaches, cliffs, estuaries, and adjacent marine waters.
Wolsko et al. (2019), for instance, emphasize that participation in coastal recreation
significantly contributes to improved mental health, reduced stress levels, and a higher overall
quality of life. These findings underscore the broader role of coastal zones not only as ecological
and economic assets but also as spaces for human health and well-being.

Conclusions

The coastline represents a fundamental geographic interface between terrestrial and marine
environments, characterized by distinct geomorphological and dynamic features. Its spatial
position, transformation patterns, and morphological evolution result from the combined
influence of global environmental systems, coastal processes, and anthropogenic interventions.
Investigating shoreline dynamics offers critical insights into the functioning of coastal
environments and associated ecological mechanisms. Moreover, such research provides
essential guidance for the sustainable development and management of coastal environmental
resources.
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Alterations in coastline configuration directly affect the spatial extent and ecological functions
of intertidal zones and wetland ecosystems, consequently reshaping the broader coastal
landscape. These transformations can influence tidal channel morphology and modify
navigation conditions within estuarine regions. Over the past two decades, the Pearl River
Estuary (PRE) has experienced significant shoreline modification due to rapid socio-economic
development. Anthropogenic alterations including land reclamation, construction of
transportation infrastructure (e.g., bridges, airports, ports, highways), and large-scale water
management projects have frequently resulted in substantial and often irreversible
environmental changes. These interventions underscore the complexity of restoring disturbed
coastal and marine systems to their original ecological states.

Climate change is a major determinant of coastal ecosystem health and resilience. Key
manifestations include sea-level rise, altered precipitation and temperature regimes, increased
ocean acidification, and disruptions to marine food webs. Addressing these impacts is essential
for safeguarding ecosystem services, conserving biodiversity, and contributing to broader
climate mitigation strategies. In this context, comprehensive evaluation of interrelated coastal
indicators becomes increasingly important to understand systemic interactions, and
vulnerabilities.

Additionally, public discourse and media attention on climate change’s influence on coastal
aquaculture vary in scope and depth, reflecting differing levels of societal awareness and
engagement. Managing emerging social tensions particularly those linked to coastal outdoor
recreation and infrastructure development requires inclusive, participatory approaches that
prioritize stakeholder collaboration. Coastal recreational activities frequently stimulate
infrastructure expansion, including the creation of marinas, promenades, and leisure facilities.
These developments not only strengthen local economies and promote social cohesion through
increased tourism and visitor engagement, but also enhance recreational accessibility and public
safety.

In conclusion, the relationship between coastal production and climate change has been the
subject of extensive academic inquiry, although research often varies in focus and scale. The
present study contributes to this growing body of literature by offering an integrated analysis
of coastal zones as pivotal areas for aquaculture productivity. It also examines the
interdependencies between coastal production, climate dynamics, and providing a deeper
understanding of their interactions and reinforcing the case for sustainable coastal management.
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OZET

Kentlesme siireglerinin hiz kazanmasiyla birlikte dogal alanlar giderek daralmakta, bu durum
kentsel ekosistemlerin siirdiiriilebilirligini tehdit etmektedir. Bu baglamda, doga temelli
coziimleri dijital teknolojilerle biitiinlestiren yeni nesil planlama yaklagimlart Onem
kazanmaktadir. Bu ¢alismada, Rize kent merkezinde yer alan Rize Cay Carsist alani, ekolojik
peyzaj kriterleri dogrultusunda degerlendirilmis ve yapay zekd (ChatGPT-4.0) destekli bir
tasarim siireciyle yeniden ele alinmistir. Alanda mevcut yapisal, bitkisel ve islevsel sorunlar
yerinde gozlemler ve nitel analizlerle belirlenmis; bu sorunlara yonelik yapay zeka destekli
oneri senaryolar1 gelistirilmistir. Ozellikle gegirgen yiizey eksikligi, bitkisel cesitlilik
yetersizligi, yonlendirme sorunlart ve su yonetimi altyapisinin yoklugu gibi konular 6ne
cikmigtir. Yontem olarak, calisma iki asamada yiriitiilmiis; ilk asamada alanin mevcut durumu
puanlama sistemiyle analiz edilmis, ikinci asamada ise yapay zeka yardimiyla alternatif tasarim
senaryolar1 tiretilmistir. Bulgular, 6zellikle su yonetimi altyapist (1 puan) ve bitkisel ¢esitlilik
(2 puan) gibi ekolojik kriterlerde 6nemli eksiklikler oldugunu; ChatGPT-4.0 destekli 6nerilerin
bu kriterleri 4-5 puan araligina tasiyacak ¢6ziimler sundugunu ortaya koymustur. Sonug olarak,
dogal ve yerel bitki tiirleri (Geranium psilostemon Ledeb., Rhododendron ponticum, Cornus
mas, Vaccinium arctostaphylos L. vb.), ge¢irgen zemin uygulamalari, biyolojik hendek
sistemleri ve erigilebilirlik odakli doga temelli tasarimlar Onerilmistir. Bu ¢alisma, yapay
zekanin peyzaj planlamasi siireglerinde islevsel ve yaratici bir ara¢ olarak kullanilabilirligini

vurgulamakta; yerel baglamda siirdiiriilebilir ve kapsayici tasarim onerileri sunmaktadir.

Anahtar Kelimeler: Yapay zeka, peyzaj tasarimi, ekolojik planlama, Rize, ChatGPT
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Al-SUPPORTED LANDSCAPE DESiGN APPROACH iN RiZE TEA BAZAAR: AN
ECOLOGICAL AND HOLISTIiC PLANNING PERSPECTIVE

Abstract

With the acceleration of urbanization processes, natural areas have been significantly reduced,
threatening the sustainability of urban ecosystems. In this context, new-generation planning
approaches that integrate nature-based solutions with digital technologies are gaining
importance. This study evaluates the Rize Tea Bazaar area, located in the city center of Rize,
within the scope of ecological landscape criteria, and reinterprets the site through an artificial
intelligence (ChatGPT-4.0) supported design approach. Structural, vegetative, and functional
problems of the site were identified through field observations and qualitative analysis, and Al-
supported alternative design scenarios were developed in response. The most prominent issues
include lack of permeable surfaces, insufficient plant diversity, orientation problems, and the
absence of water management infrastructure. Accordingly, native and local plant species such
as Geranium psilostemon, Carex pendula, and Elymus lazicus were proposed; along with
permeable paving applications, bioretention swales, and inclusive design interventions based
on nature-based solutions. This study highlights the potential of artificial intelligence as a
functional and creative tool in landscape planning processes and offers sustainable and inclusive

design proposals specific to the local context.

Keywords: Artificial intelligence, landscape design, ecological planning, Rize, ChatGPT

1. GIRiS

Kentlesme siireclerinin hizla artmasiyla birlikte dogal alanlarin kaybi, ekolojik dengenin
bozulmasina ve kentsel yasam kalitesinin diismesine neden olmaktadir. Bu durum,
stirdiiriilebilir kent planlamasi i¢in doga temelli ¢oziimlerle teknolojiyi biitlinlestiren yeni
yaklagimlarin gelistirilmesini zorunlu kilmaktadir (Mersal, 2016; Jahani & Rayegani, 2020;
Mahmoud vd.,, 2022; Ekici & Arslan, 2024). Son yillarda, 6zellikle yapay zeka (YZ) destekli
tasarim araglarinin gelisimi, peyzaj mimarlig1 ve ¢evresel tasarim disiplinleri agisindan 6nemli
firsatlar sunmaktadir. YZ; analiz, sentez ve ongorii gibi karmasik tasarim siireclerinde karar
destek mekanizmasi olarak devreye girmekte, bu sayede tasarimcinin daha islevsel ve biitiinciil
¢Oziimler iiretmesine olanak tanimaktadir (Vico vd., 1999; Mercan, 2019; Yildirim &

Demirarslan, 2020).
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Verganti (2020), YZ’nin sadece iiretim siireglerinde degil, aynt zamanda tasarim
kararlarinda da yenilikgi rol iistlendigini vurgularken; Sen & Atiker (2020) de YZ’nin grafik
tasarim alaninda yaraticiligl doniistiirerek yeni estetik ve islevsel acilimlar sundugunu
belirtmektedir. Bu baglamda YZ, yalnizca bir ara¢ degil, ayn1 zamanda yaratici bir ortak olarak
konumlanmakta; kullanici deneyimi, ekolojik siirdiiriilebilirlik ve kiiltiirel kimlik gibi ¢ok
katmanli hedeflerin bir arada degerlendirilmesi gereken durumlarda kritik bir rol oynamaktadir

(Jahani & Mohammadi Fazel, 2017; Yanturali, 2019; Sen & Atiker, 2020).

Bu ¢alismanin temel amaci; ekolojik planlama ilkeleriyle uyumlu, estetik ve kullanici
dostu bir kamusal alan modelini YZ destekli gorsellestirme araclariyla gelistirmektir. Bu
dogrultuda, Rize kent merkezinde yer alan ve cay kiiltiiriinli simgesel bir yap1 iizerinden temsil
eden Rize Cay Carsis1 alan1 0rnek olarak ele alinmistir. Alanin mevcut yapisal, bitkisel ve
mekansal bilesenleri yiiksek lisans tezinde saha verilerine dayali olarak analiz edilmis; gegirgen
yiizey eksikligi, yetersiz bitkisel ¢esitlilik, yonlendirme problemleri ve su yonetimi zafiyetleri
gibi mekansal sorunlar tespit edilmistir. Bu analizlere dayanarak yapay zeka destekli dijital
tasarim araglari kullanilarak alanin yeniden diizenlenmesine yonelik alternatif peyzaj

senaryolar1 gelistirilmistir.

Bu baglamda g¢alisma, hem mevcut alanin siirdiiriilebilirlik ekseninde elestirel bir
analizini sunmakta hem de yapay zeka aracglarinin doga temelli tasarim siireglerine entegre

edilerek nasil yaratict ve uygulanabilir ¢oziimler iiretebilecegini géstermeyi amaclamaktadir.

2. MATERYAL VE YONTEM

Bu c¢alisma, Rize ili kent merkezinde konumlanan Rize Cay Carsis1 (Gorsel 1) kamusal
alanin1 6rnek olay olarak ele almis; alanin mevcut yapisal ve bitkisel peyzaj bilesenleri, ekolojik
planlama ilkeleri dogrultusunda hem yerinde gézleme dayali nitel analiz hem de yapay zeka
destekli senaryo liretimi yoluyla degerlendirilmistir. Arastirma siireci iki temel agamada
ylriitilmistir: (1) mevcut durumun degerlendirilmesi, (2) yapay zeka destekli alternatif

tasarim senaryolarinin olusturulmasi.
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Gorsel 1. Calisma Alan1 Haritasi
2.1. Mevcut Durumun Degerlendirilmesi

[k asamada, alanin fiziksel, islevsel ve bitkisel bilesenleri yerinde gdzlem, belgelenmis

analizler ve nitel puanlama yoluyla degerlendirilmistir. Ele alinan baglica kriterler sunlardir:

e Yapisal donatilar (yonlendirme elemanlari, oturma alanlar vb.),
o Bitkisel ¢esitlilik ve katmanlasma,

o Gegirgen ylizey orani ve su gegirgenligi kapasitesi,

e Su yonetimi altyapisinin varligi ve etkinligi,

o Erisilebilirlik, kullanic1 konforu ve kimlik degeri.

Bu degerlendirme siirecinde, 1 (yetersiz) ile 5 (¢ok iyi) arasinda derecelendirilen bir puanlama

sistemi kullanilmistir. Bu sistemde:

e 1 puan, ilgili niteligin tamamen eksik oldugunu,
e 2 puan, diisiik diizeyde karsilandigini,

e 3 puan, kismen yeterli oldugunu,

e 4 puan, 1yi diizeyde saglandigini,

e 5 puan ise ideal diizeyde var oldugunu gdstermektedir.

Bu tiir derecelendirme sistemleri, ¢evresel tasarim ve kentsel peyzaj planlamasinda
niteliksel durumlarin sayisallagtirilarak karsilagtirilmasini  saglamak amaciyla literatiirde
onerilen gecerli bir yontemdir (Ahern, 2013; Kabisch vd., 2016). Her puanlama, yerinde yapilan

gozlemler, fotograf belgeleri ve kullanict deneyimine iliskin ¢ikarimlarla desteklenmistir.
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2.2. Yapay Zekéa Destekli Alternatif Tasarim Siireci

Ikinci asamada, elde edilen mevcut durum analizlerine dayali olarak alanin yeniden
diizenlenmesine yonelik alternatif tasarim senaryolari, ChatGPT-4.0 adli gelismis yapay zeka
dil modeli kullanilarak olusturulmustur. YZ modeline, “Bu alani ekolojik ve biitlinciil planlama
ilkelerine gore nasil yeniden tasarlarsin?” sorusu yoneltilmis; verilen kapsamli saha verileri
dogrultusunda yapay zeka, gegirgen yiizey kullanimi, biyocesitlilige uygun bitki se¢imi,
yagmur suyu yonetimi ¢oziimleri, kullanic1 odakli yonlendirme sistemleri ve kiiltiirel biitiinliik

gibi bagliklarda detayli senaryolar onermistir.

Bu Oneriler dogrultusunda gelistirilen dijital tasarim senaryolarinda su unsurlara

odaklanilmistir:

o Doga temelli gegirgen yiizey Onerileri (tas yollar, malg vb.),
e Cok katmanl, yerel ve bolgeye uyumlu bitkisel diizenlemeler,
» Biyolojik hendek, yagmur bahgesi gibi suyu tutan ve filtreleyen sistemler,

o Kiiltiirel kimlik 6geleriyle uyumlu oturma alanlar1 ve yonlendirme tasarimi.

ChatGPT, bu baglamda yalnizca bilgi saglayan bir sistem degil, ayn1 zamanda
tasarimciyla birlikte ¢alisan karar destek mekanizmasi ve yaratict ortak islevi gérmiistiir.
Literatiirde de belirtildigi gibi, YZ araglar1 tasarim siirecine yaratic1 girdi saglamada, ¢oklu
senaryo lretiminde ve siirdiiriilebilirlik ilkelerinin biitiinciil bigimde yorumlanmasinda etkili

bir aragtir (Jahani & Mohammadi Fazel, 2017; Verganti, 2020; Sen & Atiker, 2020).

Bu yontemle {iiretilen senaryolar, hem alandaki mevcut cevresel eksikliklere ¢6ziim
sunmakta hem de doga ile uyumlu, estetik acidan dengeli ve islevsel kamusal alan

tasarimlarinin gelistirilebilecegini ortaya koymaktadir.

3. BULGULAR VE DEGERLENDIRME

Bu béliimde, Rize Cay Carsis1 kentsel acik alani, ekolojik ve biitiinciil peyzaj planlama
kriterleri dogrultusunda bes ana baslik altinda degerlendirilmistir: donati elemanlari, bitkisel

cesitlilik, gecgirgen ylizeyler, su yOnetimi altyapist ve erisilebilirlik. Mevcut durum saha

52



\ CONFERg,
o Ao,
& &

AVRASYA 13th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES June 27 - 30, 2025 - TASHKENT
PROCEEDING BOOK - ISBN : 978-625-5962-93-5

gozlemleriyle analiz edilmis; ardindan ChatGPT-4.0 yapay zeka modeli ile gelistirilen tasarim
senaryolari ile karsilastirmali degerlendirme yapilmistir. Her kriter, 1 (yetersiz) ile 5 (¢ok iyi)

arasinda puanlanmis; sonuglar ¢izelge ve grafikle gorsellestirilmistir.

3.1. Alan Degerlendirme Cizelgesi

Asagidaki Cizelge 1'de, her kriterin mevcut durum puani ile ChatGPT tarafindan

Onerilen senaryo sonrasi hedeflenen puani sunulmustur:

Cizelge 1. Alan Degerlendirme Kriterleri ve Yapay Zeka Destekli Oneriler
Mevcut Yapay Zeka

Degerlendirme Kriteri Durum Onerisi  Puam YZ Destekli Oneri Ozeti
Puam (1-5) (1-5)

Dogal malzemeli yonlendirme,

Donat1 Elemanlari 3 5 gecirgen zemin Ustii oturma
birimleri
Bitkisel  Cesitlilik  ve Yerel, mevsimlik ve ¢cok katmanli
2 5 e .
Katmanlasma bitkisel diizenleme
Gegirgen Yiizey Orani 2 4 Mal({, dogetl t"as" Ve gectreen karo
ile yiizey dontistimi
Yagmur  bahgesi, biyolojik
Su Yo6netimi 1 4 hendek, yiizey suyu yonlendirme
sistemleri
Erisilebilirlik ve Renkli: zemin dokusu, rampalar,
3 ) sessiz alanlar ve engelli erisim

Kullanic1 Deneyimi e 1
ogeleri

Bu ¢izelge, mevcut durumun 6zellikle su yonetimi (1 puan) ve bitkisel ¢esitlilik (2 puan)
gibi kritik ekolojik unsurlar bakimindan zayif oldugunu ortaya koymakta; yapay zeka destekli

senaryolarin bu alanlarda anlamli iyilestirmeler sundugunu gostermektedir.

3.2. Mevcut Durum ve Yapay Zeka Onerilerinin Gorsel Karsilastirmasi

Cizelge bulgularini desteklemek amaciyla olusturulan grafik (Gorsel 2), mevcut ve

onerilen durumlar arasindaki farklar1 ¢ok boyutlu olarak gorsellestirmektedir.
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= Mevcut Durum

. . —YZ O i
Bitkisel Cesitlilik hizad il

Gegirgen Ylzey

Donat}{ Elemanlari

Su Yoneymi

risilebilirlik

Gorsel 2. Alan Degerlendirme Grafigi

Grafik incelendiginde, mevcut puanlamalar 6zellikle “Su Yonetimi” (1) ve “Bitkisel
Cesitlilik” (2) kriterlerinde zayif kalmakta; buna karsin ChatGPT-4.0 destekli onerilerle bu

alanlarin 4-5 seviyelerine tagindig1 goriilmektedir.

e “Donati elemanlar1” ve “erisilebilirlik” kriterlerinde oneriler, kullanict konforunu ve
evrensel tasarimi 6n plana ¢ikaran ¢oziimler sunmaktadir.
e “Gegirgen ylizey” kriterinde dnerilen yiizey doniistimleri hem su gegirgenligini hem

de 1s1 adas: etkisini azaltmay1 amaglamaktadir.

Bu kapsamda yz ile bu kriterler dikkate alinarak ¢aligma alani yeniden tasarlanmistir

(Gorsel 3.,4,5).

I
{ Iy

Gorsel 3. Engelsiz Tasarim ve Erisilebilirlik
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Gorsel 5. Gecirgen Yiizey ve Yagmur Bahcesi Uygulamasi

3.3. Genel Degerlendirme

Bu bulgular, Rize Cay Carsis1 alaninin mevcut peyzaj yapisinin ekolojik planlama
ilkeleri acisindan ¢esitli zayifliklar barmdirdigini gostermektedir. Ozellikle yagmur suyu
yonetimi altyapisinin  eksikligi, tek katmanli bitkisel diizenleme ve gecirimsiz ylizey
yogunlugu, alanin iklim adaptasyonu ve siirdiiriilebilirligi agisindan olumsuzluklar
yaratmaktadir. Yapay zeka destekli senaryolar, sadece fiziksel tasarim degisikliklerini degil;

ayn1 zamanda kiilttirel kimlik, kapsayict kullanim, iklim duyarliligi ve biyogesitlilik artirimi
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gibi ¢ok katmanli hedefleri gbzeten yenilik¢i ¢oziimler sunmustur. Bu durum, YZ araglarinin
peyzaj planlamada bir yaratici ortak olarak etkin bigimde kullanilabilecegini gostermektedir

(Verganti, 2020; Jahani & Mohammadi Fazel, 2017).

4. TARTISMA

Bu calisma kapsaminda Rize Cay Carsisi, mevcut ekolojik ve yapisal kosullariyla ele
alinmig ve yapay zeka destekli oneriler dogrultusunda yeniden degerlendirilmistir. Bulgular,
alanin fiziksel kullanim yogunlugu ve turistik temsiliyetine ragmen, ekolojik siirdiirtilebilirlik
acisindan yetersiz kaldigin1 gostermektedir. Ozellikle gegirgen yiizey oranmin diisiikliigii, su
yonetimi altyapisinin yoklugu ve bitkisel cesitliligin sinirliligi, alanin dogal dongiilerle
uyumsuz oldugunu ortaya koymustur. Nitel puanlama verilerine gore, su yonetimi kriterinde 1
puan, bitkisel ¢esitlilikte ise sadece 2 puan alinmasi; alandaki ekosistem hizmetlerinin sinirlt
diizeyde isledigini gostermektedir. Bu bulgular, kentsel agik alanlarin yalnizca gorsel ve
islevsel degil, ayn1 zamanda ekolojik performans bakimindan da degerlendirilmesi gerektigini
vurgulamaktadir. Alanin yaygin olarak ¢im yiizeyiyle kaplanmis olmasi, mikro iklim
diizenleme, karbon yataklig1 ve tozlayici canlilarin desteklenmesi gibi doga temelli islevlerin

gelismesini engellemektedir (Leltz, 2022; Ogwu & Kosoe, 2025).

Yapay zeka destekli onerilerin, bu eksikliklere kars1 somut ¢6ziim senaryolar1 sunmasi
onemli bir bulgudur. Ornegin, ¢ok katmanli bitkilendirme, biyolojik hendek uygulamalar,
gecirgen yiizey doniisiimleri gibi oneriler; sadece gorsel kalitenin degil, ayn1 zamanda yerel
biyocesitliligin, su dongiisiiniin ve kullanic1 konforunun artirilmasini amaglamaktadir (Herzon
& Helenius, 2008; Dollinger vd., 2015; Chen vd., 2023). Ancak, Onerilerin basariyla
uygulanabilmesi i¢in fiziksel altyapinin yani sira yonetisim modellerinin de giiclendirilmesi
gerektigi unutulmamalidir. Nitekim, Onerilerin kalic1 hale gelebilmesi, yerel yonetimler,

kullanicilar ve tasarimcilar arasinda kurulacak katilimer bir planlama siirecine baglidir.

Calismanin 6nemli katkilarindan biri, yapay zekanin yalnizca bilgi tiretici degil, ayni
zamanda yaratici bir karar destek araci olarak etkin bi¢imde kullanilabilecegini gostermesidir.
ChatGPT-4.0 ile gelistirilen oneriler, tasarimcinin yonlendirmesiyle ¢esitlendirilmis ve alanin
yerel baglamina uygunlastirilmistir. Ancak bu noktada dikkat ¢ekilmesi gereken bir husus,
yapay zekanin veri temelli oneriler sundugu ve yerel baglamsal degiskenleri sinirhi diizeyde

dikkate alabildigidir. Bu nedenle, YZ ¢iktilarinin mutlaka tasarimcinin elestirel siizgecinden
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gegirilerek uygulanmasi gerektigi vurgulanmalidir (Sen & Atiker, 2020; Jahani & Mohammadi
Fazel, 2017).

Sonug olarak, Rize Cay Carsisi gibi sembolik kamusal alanlar, ekolojik, sosyal ve teknolojik
boyutlari biitlinciil bir sekilde degerlendiren hibrit yaklasimlarla yeniden ele alinmalidir. Yapay
zeka destekli senaryolar, bu baglamda umut verici ¢éziimler sunmakta; ancak uygulamada
karsilagilabilecek teknik, ekonomik ve yonetsel siirliliklarin da géz oniinde bulundurulmasi
gerekmektedir. Gelecekte benzer ¢alismalar, daha genis 6rneklem alanlarinda karsilastirmali
olarak yiiriitiilerek, yapay zekd destekli planlama yaklagimlarinin genellenebilirligi daha

kapsaml1 bi¢gimde test edilebilir.
5. SONUC VE ONERILER

Bu ¢aligma, Rize kent merkezindeki Rize Cay Carsisi alaninin mevcut yapisal ve bitkisel
bilesenlerini degerlendirmis, ekolojik planlama ilkeleri dogrultusunda mekansal eksiklikleri
tespit etmis ve yapay zeka (ChatGPT-4.0) destegiyle alternatif tasarim Onerileri gelistirmistir.
Yapilan saha gézlemleri, ge¢irimsiz yiizey oraninin yiiksekligi, bitkisel ¢esitliligin zayiflig1, su
yOnetimi altyapisinin eksikligi ve yonlendirme-elemanlarinin yetersizligi gibi temel sorunlara

isaret etmektedir.

ChatGPT-4.0 destegiyle, alanin farkli bolimleri i¢in 6zgiin ¢dziim senaryolari
gelistirilmis; bu senaryolarda yerel ekosisteme uygun bitki tiirleri, doga temelli uygulamalar ve

kapsayici peyzaj yaklasimlar bir araya getirilmistir.
5.1. Sonuglar

Bitkisel cesitlilik, 6zellikle dogu ve kuzeydogu yonlerinde sinirlidir. Alanda yaygin
olarak kullanilan tek katmanli ¢im yiizeyi, ekolojik fonksiyon agisindan yetersiz kalmaktadir.
Yapay zeka analizleri ve tez bulgulari, bu bdlgelere Geranium psilostemon, Carex pendula ve
Elymus lazicus gibi yerel ve dayanikli ¢ok yillik tiirlerin eklenmesini 6nermektedir. Bu tiirler,
hem dogal gorselligi artirmakta hem de toprak koruma, bocek-fauna gesitliligi gibi ekolojik

katkilar saglamaktadir.

Gecirgen yiizey eksikligi, yiiriiyiis yollar1 ve oturma alanlarinda yogun olarak

gozlenmistir. Alan genelinde yagmur suyunun birikmesine neden olan beton zeminler, gegirgen
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malzemelerle donilislim potansiyeli tasimaktadir. Yapay zeka onerileri dogrultusunda bu

ylizeylerin dogal tas, organik malg ve kilitli gecirgen karo ile yenilenmesi 6nerilmistir.

Su yonetimi altyapisi alan genelinde bulunmamaktadir. Ozellikle bat1 smirindaki
egimli alanda yiizey akisina maruz kalan alanlar tespit edilmistir. Yapay zeka destegiyle bu
bolgelerde biyolojik hendek ve yagmur bahgesi 6nerilmis; boylece hem erozyon kontrolii hem

de yerinde su depolama olanaklar1 gelistirilmistir.

Yonlendirme ve oturma elemanlar: hem gorsel biitiinliikk hem de islevsellik agisindan
eksiklik gostermektedir. ChatGPT-4.0 tarafindan gelistirilen Oneriler dogrultusunda dogal

malzemelerden (ahsap, tag) olusan, alanin ¢ay temali kimligiyle uyumlu donatilar 6nerilmistir.

Erisilebilirlik, o6zellikle kuzeydogudaki egimli gegislerde zayiftir. Yapay zeka
onerileriyle bu bolgelere rampa sistemleri, taktil yilizeyler ve evrensel tasarim ilkelerine uygun

dolasim ¢oziimleri Gnerilmistir.
5.2. Oneriler

Dogu Bélgesi Bitkilendirme: Tekdiize ¢im Ortiisii kaldirilarak; zemin Ortiisii olarak
Geranium psilostemon, orta katman i¢in Carex pendula ve yiiksek vurgu bitkisi olarak Elymus

lazicus tiirleriyle ¢ok katmanli bir bitkilendirme yapilmalidir (Gorsel 6).

adl

- 3
: ﬁ; g
Him ]
—

-

:

Gorsel 6. Yz ile Uretilen Cim Yiizeyin Yerine Cok Katmanh ve Yerli Tiirlerle Yapilan
Bitkisel Doniisiim.
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Gegirgen Yiizey Uygulamalari: Kafeterya yoniine uzanan yiiriime yollari, gecirimsiz

beton yiizeylerden arindirilarak dogal tas/malg tabanl yiizeylerle doniistiiriilmelidir (Gorsel 7).

Géorsel 7. Yz ile Uretilen afeterya Yiiune Betn Zeminlerin Gegirgen Tas ve Malcla
Degistirilmis Hali.
Biyolojik Hendek ve Yagmur Bahgesi: Bat1 yoniindeki egimli bolgede yiizey akigini
yonlendiren biyolojik hendek olusturulmali, bu akis bir yagmur bahgesine yonlendirilerek

filtrasyon saglanmalidir (Gorsel 8).

Gorsel 8. Yz ile Uretilen Yagmur Bahgesi ve Biyolojik Hendek Ornegi

Dogal Donati Elemanlari: Oturma birimleri ve yonlendirme elemanlari, ahsap tabanl
ve dogal tas ylizeylerle yeniden tasarlanarak alanin peyzaj kimligiyle uyumlu hale getirilmelidir

(Gorsel 9).
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Gorsel 9. Yz ile Uretilen Ahsap Oturma Birimleri ve Tas Yonlendirme Elemanlari.

Engelsiz Erisim Uygulamalari: Egimin yogun oldugu gecis noktalarinda rampa
entegrasyonu yapilmali, ozellikle kuzeydogu gecisine gorme engellilere yonelik taktil

yonlendirme sistemleri eklenmelidir Gorsel 10).

Gorsel 10. Yz ile Uretilen Gorme Engellilere Yonelik Yonlendirme ve Rampah Gegis
Entegrasyonu.

Yapay zeka destekli tasarim senaryolari, alanin gelecekteki doniisiimiine yonelik

biitlinciil planlama ilkelerine gore gorsellestirilmistir.
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5.3. Genel Degerlendirme ve Uygulama Senaryosu

Bu calisma kapsaminda Rize Cay Carsisi alani, ekolojik ve biitlinciil peyzaj tasarimi
ilkeleri dogrultusunda yeniden ele alinmis; yapay zeka destekli gorsel ve islevsel Onerilerle
tasarim senaryolar1 gelistirilmistir. Gelecekte bu tiir doniisiim projelerinin hayata
gecirilebilmesi i¢in ¢ok aktorlii bir yonetisim yapisina ihtiya¢c duyulmaktadir. Rize Belediyesi,
ilgili il miidiirliikleri, peyzaj mimarlar1 ve kullanici temsilcilerinden olusan bir katilimci
planlama komisyonu, bu siirecin saglikli yonetilmesini saglayabilir. Uygulama asamalart;
onceliklendirme, tasarim gelistirme, altyapir uygulamalar1 ve bitkilendirme gibi bagliklara
ayrilarak dort faza boliinebilir. Her bir faz i¢in siirdiiriilebilirlik temelli maliyet planlamalari
yapilmali; yagmur suyu yonetimi, gecirgen zemin uygulamalar1 ve yerel bitki kullanimina
dayali tasarimlar onceliklendirilmelidir. Yapay zeka destekli senaryolar, bu tiir ¢ok fazli
uygulamalarda karar destek mekanizmasi olarak kullanilabilir; bdylece mekansal, ekolojik ve

estetik verimlilik birlikte saglanabilir.
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ABSTRACT

As one of the most disruptive fields to nature and natural resources, the fields of construction
and interior architecture are in dire need of shifts in educational approaches that embrace
sustainable approaches. As a field involving incorporating natural elements into built
environments, biophilic design provides theoretical and practical models that provide a base
for conceptual development in interior architecture, while creating ecological awareness in
young designers. Providing personalized learning as well as introducing key points of
knowledge for students, Artificial Intelligence has the potential to enhance the understanding
of biophilic design in higher education of interior architecture. Biophilic Design and artificial
intelligence are two distinct but potentially intersecting fields, enabling creative approaches in
the interior architecture studio. This study presents one such case of combining the two fields
in a project that focuses on designing with a biophilic tendency. The aim is to highlight
biophilic design and sustainable approaches in interior architecture education with expectations
that these tendencies will lead to future responsible practice and for healthier interiors, for users
as well as the planet.

Keywords: biophilic design, sustainability, interior architecture education, artificial
intelligence
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ICMIMARLIK STUDYOSUNDA BiYOFIiLiK TASARIM ODAGI VE
YAPAY ZEKA ACILIMLARI

OZET

Dogaya ve dogal kaynaklara en ¢ok zarar veren alanlardan biri olan yap1 sektorii ve igmimarlik
mesleginin, siirdiiriilebilir yaklagimlari benimseyen egitim yaklasimlarina ihtiyag duymaktadir.
Dogal unsurlar1 yapili ¢gevreye dahil etmeyi igeren bir alan olarak biyofilik tasarim, igmimaride
kavramsal gelisim icin bir temel olusturan teorik ve pratik modeller sunarken, geng
tasarimcilarda ekolojik farkindalik yaratmaktadir. Kisisellestirilmis 6grenim saglamanin yant
sira 6grencilere 6nemli bilgi noktalar1 sunan yapay zeka ise, igmimarlik yiiksek 6greniminde
biyofilik tasarimin anlagilmasini gelistirme potansiyeline sahiptir. Biyofilik tasarim ve yapay
zeka, icmimarlik stiidyosunda yaratici yaklasimlara olanak saglayan, farkli ama potansiyel
olarak kesisen iki alandir. Bu ¢alisma, biyofilik bir egilimle tasarim yapmaya odaklanan bir
projede iki alanin birlestirilmesine dair bir uygulama sunmaktadir. Amag, i¢gmimarlik
egitiminde biyofilik tasarim ve siirdiiriilebilir yaklasimlar1 6ne c¢ikararak, bu egilimlerin
gelecekte daha sorumlu uygulamalara ve hem kullanicilar hem de gezegen i¢in daha saglikli i¢
mekanlara yol agmasidir.

Anahtar kelimeler: biyofilik tasarim, siirdiiriilebilirlik, igmimarlik egitimi, yapay zeka

1. GIRIS

Diinya kaynaklarinin gézle goriiliir sekilde tiikeniyor olmasi ve kiiresel 1sinmaya katkilartyla
yap1 sektoriindeki en giincel konularindan birinin siirdiiriilebilir yontemlerle ¢alismanin 6nemi
olmas1 kacinilmazdir. Bununla birlikte, bu konudaki farkindalik, dogadaki degisimi oldukca
geriden takip etmekte, farkindaligin mesleki uygulamaya yansimasi ve bu konudaki standart
ve yaptirimlarin ise heniiz sekillenerek biitiinciil ve kapsamli yaklasimlardan uzak oldugu
gorilmektedir (Kaplan ve Kaplan, 1989; Kellert, 2014; United Nations, 2023). Buna kisa
vadeli ekonomik cikarlarin eklenmesi, igmimarlik sektoriinde dogaya doniik ¢oziimlerin
olmamasina veya yaklasgimlarin yilizeysel ve naif kalmasmna neden olmaktadir Kellert ve
Calabrese, 2015).

Bir i¢ mekanin 6mrii oldukca kisadir ve 6zellikle orta-kisa vadeli ihtiyaglar nedeniyle, 6zellikle
bagil oldugu mimarlhk alanina kiyasla olduk¢a hizli bir dongiiyle doniismektedir. Islev
degisiklikleri ve estetik degisimlerle biiylik hizda doniisen i¢ mekanlarda mobilya, tekstil,
aydinlatma gibi i¢ mekan bilesenleri atilarak yenilenmekte, bu dongiinlin doga tlizerindeki
agirlik ve zarar1 kayda degerdir. Buna ek olarak, i¢ mekanda kullanilan ve uzak mesafelerden
transfer edilen mobilya, ekipman ve malzemelerin karbon ayak izi yiiksektir ve kiiresel dlgekte
mesleki anlamda en 6n planda olmasi gereken konulardan biri olmakla birlikte, bu konuda
mesleki ve hukuki tanim ve standart ve yaptirimlar oldukgea ilkel diizeyde veya sinirhdir.

Calismanin ana odaginin igmimarlikta biyofilik tasarim yontemleri olmasiyla birlikte, ilgili
proje kapsaminda yapilan arastirmalar, yapay zekanin sundugu giincel olanaklarla
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zenginlesmektedir. Teknolojinin gelisimiyle giinliik hayat hizla sekillenirken, igmimarlik
meslegi ve egitiminde de teknolojinin hem tasarim siire¢lerine hem de sonuglarina dogrudan
ve biiyiik dlgekte etkisi bulunmaktadir. Ozellikle igmimari tasarim siirecindeki kavramsal
diistinceyi gelistirmek konusunda kullanilabilecek yapay zeka programlarinin ileride ¢ok daha
katmanli sekilde tasarimin ¢esitli asamalarina yansimasi beklenmektedir (Hasirci, 2024;
Nevzati, Demirbas, ve Hasirci, 2021). Tasarim siirecinin kisalmasinin ve biyofilik uygulamalar
konusundaki dnerileri siirecin baginda ve ¢ok daha detayli dahil olmasini saglayabilecek yapay
zeka programlarin ¢ok cesitli kazanimlara yol agabilecegi degerlendirilmistir (Joye, 2011,
Monolithai, 2023a-b, Toyne ve Khan, 1998).

Bu nedenle, yapay zeka programlari ile desteklenebilecek biyofilik uygulamalarin igmimarlik
egitimine hizla ve uygulamali direktiflerle biitiinlesmesi konusu gilinlimiizde aciliyet
kazanmistir (Abercrombie ve ark., 1998, Byrne, 2023, Joye, 2011). Ikinci sinif igmimarlik
stiidyosu bunun i¢in dogru bir baslangi¢ diizey ve platformu olarak goriilmektedir. Bu ¢alisma,
Izmir Ekonomi Universitesi, Giizel Sanatlar ve Tasarim Fakiiltesi, Icmimarlik ve Cevre
Tasarimi1 Bolimii’'nde, dort yil siiren bir igcmimarlik egitiminin baslangic asamalari
sayilabilecek ikinci yilinda, meslegin sorumluluklarinin temel alindigi, kavram ve olgek
yaklagiminin biitlinciil ve profesyonel olarak deneyimlendigi ve i¢ mekan tasarim siirecinin
ogrenildigi igmimarlik stiidyosunda ele alinan biyofilik tasarim projesine odaklanmaktadir.

Tiirkiye'deki igmimarlik egitiminde bir akademik yil boyunca ikinci sinif stiidyosunda biyofilik
tasarimin ilkelerinin entegrasyonu ile tasarlanan cesitli asamalardan olusan bir yeniden
kullanim proje siireci ve ¢iktilari incelenmistir ve bunu takiben, 6grencilerin final g¢iktilar
yapay zekanin getirebilecegi faydalar, dezavantajlar, sinirlamalar veya yenilikler hakkinda fikir
edinmek igin yapay zeka yardimiyla olusturulan ¢iktilarla karsilastirilmistir.

Projenin tasarim siireci her donem dort asama olacak sekilde iki doneme ayrilmistir ve
Igmimarlar Odas1 Izmir Subesi i¢in bir calisma ortaminin, dis mekan, peyzaj ve i¢ mekan
iligkisi de tasarim siirecine dahil edilerek tasarlanmistir. Proje siirecinde, Igmimarlar Odasi,
tekstil, aydinlatma, deprem, peyzaj tasarimi gibi konular, biyofilik ve siirdiiriilebilir kapsamda
ele alinmis, bu konuda uzman ve yetkililerle calismalar yiiriitiilmiistiir. Ogrencilerin ve egitim
elemanlarinin, igmimari tasarim siirecinin ¢ok ¢esitli yonlerini gérmeleri, ¢esitli isbirliklerini
deneyimlemeleri saglanmistir. Bir y1llik proje siirecine Covid-19 etkisi ve Tiirkiye'de 2023 y1l1
basinda yasanan biiyiik Kahramanmaras merkezli depremlerin sonuglar1 da dahil edilmistir.
Deprem farkindalig1 adina proje siirecine deprem analizleri ve deprem gii¢clendirme yontemleri
de eklenmistir. Proje siirecinde ilk donem soyut konular vurgulanirken, ikinci donem fikirlerin
uygulanabilir kararlara doniistiiriilmesine odaklanmaktadir. Ortaya ¢ikan projelerin ¢izimleri
ve modelleri, i¢ mekan tasariminin agsamalari, siireci ve bilesenleri ile ilgili ileri diizey bilgileri
ve meslege dogas1 geregi bagli olan daha biiylik ve daha kii¢iik dlgekler anlayigsini temsil
etmektedir.

[k dénem, konsept, i¢ mekan ve dis mekan iliskisi, i¢ mekan detaylari ve tiim projenin detaylar
ile beraber finalize edilmesinden olusurken, ikinci donem, kavramsal tasarim dili, mobilya ve
detay, renk ve aydinlatma ve projenin final asamasi gibi boliimlerden olusmaktadir.
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Ogrencilerin yalmzca kavramsal tasarimdaki yaratici yeteneklerini desteklemeyi amaglamakla
kalmayip, aym1 zamanda biyofilik modellerin bir ofis i¢ mekani iizerindeki psikolojik
faydalarin1 da 6grencilere tanitmaktadir. Biyofilik tasarim veya doga temelli yaklagimlar tiim
dogal kriterleri ve ihtiyaglar1 géz Oniinde bulundurmaya ve igmimarlart siirdiiriilebilir
kararlarla buna gore tasarim yapmaya tesvik etmektedir ve daha az atik ve c¢evresel etkilerin
dikkate alinmasini ve dogal malzeme kullanilmasini saglamaktadir (Mangone ve ark.., 2017,
Byrne, 2023). Bununla birlikte, depremler, hava durumu, bitkiler, hayvanlar, riizgarlar gibi gok
cesitli parametreler de tasarim siirecine dahil olmustur. Yapay zeka ile iiretilen projelerin,
Ogrenciler tarafindan tasarlanan projelerle karsilastirllmasinda dogal etkiler ve yol actigi
psikolojik yararlar da gdzlemlenmistir. Ogrenciler biyofilik tasarim ilkeleriyle projeyi biyofilik
tasarimi vurgulayacak sekilde kullanmistir. Yapay zeka ile alinan proje gorsellerinde kullanilan
parametrelere de bu ilkeler dahil edilmistir. Ikili gruplar halinde ¢alisan 6grencilerin igmimari
tasarim siirecindeki belirli asamalar1 yapay zeka program ¢iktilari ile ele alinmistir.

Yapay zeka ile olusturulan mekanlar, tasarlanan projelerin kullanim amaglarina bagl olarak
tasarlanan farkli mekanlar1 ve konsept paftasina gore olusturulmustur. Caligmanin sonucunda
incelenen projeler, kullanilan yapay zeka teknigi ve bu teknigin faydali oldugu tasarim siireci
asamas1 hususunda da degerlendirilmistir. I¢ mekan tasariminda tasarlayan kisinin duygular1
ve deneyimleri de s6z konusu olurken, yapay zeka ile tasarlanan bir mekan gorselinin ayni
deneyimi saglayip saglamayacagi konusu karsilagtirilarak degerlendirilmistir. Bu arastirmanin
bulgularinin, yapay zekanin igmimarlik egitimine olan etkilerine ve nasil yon verebilecegine
dair devam eden tartigmalara katkida bulunacagi diistiniilmektedir. Ayni zamanda, tasarimc1 ve
yapay zeka arasindaki mekan tasarimindaki algi ve farkindalik farklarinin {izerine fikir
vermekte ve yeni tartigmalar agmaktadir. Sonuglar, mekansal olasiliklar konusunda kavramsal
odakl1 efektif Oneriler sunsa da, kapsamli bir kiiltiirel altyapr olmadan sunulan mekansal
onerileri degerlendirmenin oldukca zor oldugunu ve yiizeysel kalacagini gostermektedir. Bu
konu yine biitiinciil yaklasimlara ihtiyaci vurgulamaktadir.

Calisma kapsaminda, yapay zekanin tarafsiz ve objektif bir teknoloji oldugu varsayilarak,
engellemenin anlamli bir durus olmadig diistiniilmektedir. 1990’11 yillarda bilgisayar destekli
programlar kapsamina, takip eden yillarda BIM ve ii¢ boyutlu modelleme programlarinin
cikislarinda her zaman benzer tartigsmalar olmus, daha sonra bu teknolojiler kaginilmaz olarak
egitime bir sekilde entegre edilmistir. Dolayisiyla, ¢oklukla endiseyle karsilanan yapay zeka
kullanimina kars1 ¢cikmak veya engellemenin birkag yil icinde miimkiin olmayacagi g6z 6niinde
bulundurulmasi1 gerektigi diisiiniilmektedir. Yapay zekanmm ve ac¢tifi yeni pencerelerin
diinyadaki gelismelere adapte olarak i¢cmimari tasarim siirecine entegrasyonu iizerinde
diistinmenin, bu konuda biitlinciil yaklasimlarla biyofilik, kiiltiirel, egitsel ve standartlara
yonelik aragtirma temelli, pratik ve uygulamaya yonelik, yaptirimlarla sekillenen bir tutum
icinde olmak konusundaki aciliyet ortaya ¢ikmaktadir.

2. BIYOFILIiK /DOGA DOSTU iCMiMARLIK
“Biophilia” veya “Biyofilya’nin tam karsiligi, doga-sever, dogal olan1 sever olarak
tanimlanabilir (Kellert, 2005 ve 2014, Kellert ve Wilson, 1993). “Biophilic Design” veya
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“Biyofilik Tasarim” ise, dogaya kars1 saygili olan ve onu gozeten tasarim yaklasimlarinin
tiimiinii icerir (Kellert ve ark., 2011, Wilson, 1984). i¢gmimarlik mesleginin bu anlamda kat
etmesi gereken yol uzun ve detaylidir. I¢ mekanda insan odag1 nedeniyle sekillenen islevsel ve
estetik kararlar, hizla degisen ihtiyaglara, egilim ve yaklasimlara da hizla adapte olmak
durumundadir. Verimli sekilde planlanmadig: takdirde, mekansal dontisiimdeki bu hiz, sabit
ve hareketli mobilya, tavan ve yer kaplamalari, aydinlatma ve havalandirma gibi 6nemli
miktarda i¢c mekan donatisi, malzeme, zaman ve isgiicliniin de kaybina neden olabilmektedir.
Zaman i¢inde, i¢ mekanla iliskili say1siz bilesenin dogaya verdigi kiimiilatif zarar1 hesaplamak
miimkiin bile olamamaktadir (Tennessen ve Cimprich, 1995; Ulrich 1992, 1993).

Bu nedenle, glinlimiiz igmimarlarinin doga dostu yontemlerle ¢aligmasi bugiin alanin temel
kistaslarindan biri olmalidir ve bu konu her giin daha da 6nem kazanmaktadir. Bugiin
Tiirkiye’de oldugu kadar diinyada da hassas icmimarlik sirketlerinin da odaginda doga dostu
¢cozlimler ve sertifikasyon siiregleri bulunmaktadir (Browning ve ark., 2014, Byrne, 2011,
Kellert, 2014; Ulrich, 2008). Bunun yaninda, IFI, CIDA gibi meslegi uluslararasi 6l¢ekte temsil
eden kurumlarin da bas meselesi haline gelmistir. Ancak, konuyla ilgili kuramsal caligsmalar
olmakla birlikte, uygulamaya nasil gecirilecegi konusunda yontemsel eksikler bulunmaktadir.
Buna ek olarak, icmimarlik meslegi uygulamasinda, farkindalik, bilgi, egitim ve miisteri
talepleri gibi sebeplerden dolay1 simdiye dek konunun gerektirdigi 6nemle ele alinmadigi
goriilebilir.

Uygulamaya yonelik en islevsel modellerden biri, “Biyofilik Tasarimin 14 Deseni/Diizeni”
(Browning ve ark., 2014) olarak sayilabilir. Bu modelde ti¢ kategoride soyuttan somuta dogru
detaylanan pratik tanimlamalar bulunmakta ve bu tanimlar igmimarlik mesleginin 6zgiin
durumlarina ve proje cergevesine gore esneklikler gosterebilir ve g¢esitli sekillerde
yorumlanabilir. Bu model egitimde olduk¢a pratik sekilde uygulanabilmesine ragmen,
oncelikli olarak modele temel olan kuraminin derinlemesine anlasilmasina, hazmedilerek,
yalnizca proje temelli meslek uygulamasina degil, dogaya kars1 yaklasimin olumlu anlamda
degismesine ihtiya¢ bulunmaktadir. Giinliik hayatindaki kararlarina yansimayan tasarimcilarin
tasarimlarinin da derinliksiz ve yiizeysel kalmasi kaginilmazdir. Bu giiniimiizde biiytlik bir
miicadele ortaya koymaktadir. Dolayisiyla, doga dostu tasarimin genis kapsamli ve hakkiyla
uygulanabilmesi degerlidir ve igmimarlik mesleginin egitiminin merkezinde de profesyonel
hayata hazirlik olabilmesi i¢in gerekli revizyonlar yapilmak durumundadir.

3. YAPAY ZEKA ILE iICMiIMARLIK

Yapay zeka, bilgisayarlarin sozlii ve yazili dili gorme, anlama ve tercime etme, verileri analiz
etme, Onerilerde bulunma ve daha fazlasi dahil olmak iizere ¢esitli gelismis islevleri yerine
getirmelerini saglayan bir dizi teknolojidir. Yapay zeka, modern bilisimde inovasyonun bel
kemigi olarak tanimlanabilir ve bireyler ve isletmelerin degerlerine katkida bulunabilir. Yapay
zeka, gliniimiiziin en revagta olan konusu olup, igmimarlik alaninda da diger alanlarda oldugu
gibi, giin gectikce yogunlasan sekilde kullanilmaktadir. Her yeni teknoloji gibi, yapay zeka
teknolojisi de, hem mesleki pratikte hem de egitimde genel anlamda belli bir direngle
karsilagsabilmektedir. Alisilagelen sistemleri suiistimal etmek i¢in kullanilabilecegi, meslegin
hafife alinacagi, is gruplarinin yok olacagi gibi endiseler cok da yersiz olmayabilir. Belli oranda
bu durumlara hazirlikli olmak gerekebilir.
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Ancak, bir taraftan da yine her gelistirilen teknoloji gibi, yapay zeka da tarafsizdir, iyi veya
kotli degildir, onlimiizdeki zamanlardaki kullanim onu olumlu veya olumsuz sekilde
tanimlayacaktir ve gri alanlar ve niiansh konular, ancak kullanimla zaman i¢inde gelisecektir.
Mesleki ve ahlaki duruslar, bu gelismelere gore sekil alacaktir. Kabul dilmesi gereken bir konu,
bunun artik glinlimiiz gergegi oldugu ve artarak hayatin bir¢ok alaninda bir bagvuru kaynagi ve
mesleki anlamda da bir is arkadas1 olacagi gibi goriinmektedir.

Halihazirda, i¢ mekan tasariminda kullanilabilecek birgok “jeneratif” yapay zeka programi
bulunmaktadir. Coklukla istenen proje imajina yonelik girilen anahtar sozciikleri temel alarak
calisan bu programlarda, verilen sézciiklere karsilik gelen bilgi ve gorselleri bir araya getirerek,
O0zglin imajlar olusturabilmektedir. Agirlikli olarak su asamada kavramsal asamalarda
kullanilabilen programlar, ii¢ boyutlu gorsel liretiminde oldukga basarili goériinmektedir ve giin
gectikge bu basar1 ve hassasiyetleri artmaktadir. Onemli olan i¢mimar ve igmimarlik
mesleginin egitiminde goérev alanlarin bu teknolojiyle nasil isbirlikleri tanimlayacaklari
olmalidir.

4. YONTEM
Bu calisma, igmimarlik 6grencilerinin projelerini, bir yapay zeka tarafindan olusturulan gorsel
ciktilarla incelemek ve karsilagtirmak icin karsilagtirmali bir aragtirma yontemi kullanmaktadir.
Calisma, izmir Ekonomi Universitesi igmimarlik ve Cevre Tasarimi Boliimii ikinci smif
ogrencilerinin projelerini icermektedir. Her proje iki O6grenciden olusan gruplar halinde
tasarlanmigtir.

Projeler iki akademik yariyilda hazirlanmigtir. Ogrenci projeleri tamamlandiktan sonra, birkag
tanesi caligsmaya dahil edilmek {izere secilmistir. Her 6grencinin igmimarlik projesi, benzersiz
bir konsept ve projenin 6ziinii yansitmasi ve temsil etmesi beklenen bazi destekleyici anahtar
kelimelerle karakterize edilmistir. Tasarimin temelini 6zetleyen bu 6zel proje nitelikleri, daha
sonra bir yapay zeka araciyla gorsel bir sonug tiretmek i¢in kullanilmistir. Segilen her bir proje
i¢in, ilgili projenin anahtar kelimeleri ve konseptiyle uyumlu olacak sekilde yapay zeka
gorselleri olusturulmustur ve bunun sonucuna bagl olarak karsilastirma gerceklestirilmistir.
Bu karsilastirmali analiz i¢in nitel bir yaklasim benimsenmistir. Karsilastirma i¢in secilen
kriterler, tasarlanan mekanin ayirt edici 6zellikleri, mekansal hacimler ve sekiller, malzeme
secimi, mekanin ambiyansi, mobilya se¢imleri ve yapay ve dogal 151k dahil olmak tizere
icmimarinin ¢esitli hayati yonlerini kapsamaktadir. Bu yaklasim, ¢esitli tasarim unsurlarinin
derinlemesine incelenmesine ve bunlarin 6grenci tarafindan yaratilan projelere ve yapay zeka
tarafindan tiretilen gorsellere doniistiiriilmesine olanak tanimaktadir.

Bu arastirma, 6grenciler tarafindan tasarlanan igmimari projeler ile yapay zeka tarafindan
iiretilen gorseller arasindaki korelasyonu kapsamli bir sekilde incelemeyi ve yapay zekanin
icmimarideki tasarim sonuglar1 iizerindeki etkisine dair pratik bilgiler sunmay1
amaglamaktadir. Caligsma, karsilastirmali bir analiz yoluyla ortak noktalar1 ve farkliliklar
ortaya ¢ikarmaya caligmakta ve yapay zekanin igmimarinin yaratici tasarim stirecindeki gelisen
rolliniin daha derinlemesine anlasilmasina katkida bulunmaktadir.
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4.1. Proje Tanimi

Ikinci sinif tasarim stiidyosu, dgrencilere tasarim siireci boyunca karar vermelerini pratik
olarak destekleyebilecek bir tasarim konsepti belirleme ve gelistirme konusunda rehberlik
etmeyi amaclamaktadir. Bu projede, Igmimarlar Odasi'min Kusadasi'ndaki ofis subesinin
tasarlanmas1 hedeflenmistir. Tasarimda iki temel kistas 6n plana ¢ikmaktadir. lk olarak,
Covid-19 pandemisi ¢alisma ortaminda 6nemli degisiklikler meydana getirdigi i¢in tasarimin
Covid-19 sonrasi sartlara uygun olarak tasarlanmasi ve pandemi etkisinin doganin degerinin
daha fazla taninmasina yol agtig1 i¢in biyofilik tasarimin éneminin vurgulanmasidir. Dogay1
tasarima entegre etmenin degeri géz oniinde bulunduruldugunda, projede biyofilik bir tasarim
yaklagiminin benimsenmesi ikinci husus olmustur. "Biyofilik Tasarimin 14 Modeli" bu
dogrultuda tasarim yapmak i¢in teorik ve pratik araclar saglamistir.

Proje, ilk olarak geleneksel ve cagdas ofisler ve biyofilik tasarim {izerine arastirmayi
gerektirmigtir. Buna ek olarak, 6grencilerin proje alaninin saha analizini yapmislar ve
Igmimarlar Oda'smin marka kimligini arastirmislardir. Mekan gereksinimleri icin
ogrencilerden giris, karsilama alani, toplant1 alanlari, bekleme alanlari, ¢esitli ¢aligma alanlari,
kiitiiphane ve malzeme kiitiiphanesi, 1slak mekanlar, cok amagli mekanlar, tiim kullanicilarin
kisisel esyalar1 icin depolama, cesitli depolama alanlar1 ve belirli senaryoya gore diger 6zel
ihtiyaclar1 igeren ayrintili bir programa yanit vermeleri istenmistir. Senaryo ve konsepte gore
mekanlar kamusal, yar1 kamusal, yar1 6zel ve 6zel hiyerarsiler goz oniinde bulundurularak
diizenlenmistir (Tablo 1).

Cizelge 1. ikinci Stmif icmimarlik Stiidyo Yapisi

2. SINIF TASARIM STUDYOSU YAPISI

ILK DONEM
1. Asama Konsept Arastirma ve analize dayali olarak, 6grencilerden uygulanabilir
bir tasarim konseptini detaylandirmalari istenir. Ogrenciler, i¢
mekan unsurlar araciligryla mekanin atmosferini yansitmak i¢in
atmosfer panolari ve bir konsept panosu gelistirirler.
2. Asama I¢c mekan — Dis Ogrencilerin odak noktasi, i¢ mekanla birlikte gelisen ve bina
mekan baglantis1 | kullanicilar tarafindan gorsel olarak da baglanan yakin ¢evrenin
(peyzaj, oturma elemanlari, agik hava sergileri, ¢esitli bitkiler)
tasarmmidir.
3. Asama Yerlesim ve I¢c mekanin genel mekansal kararlar1 konseptten tiiretilir.
mekansal analiz
4. Asama Sonuglandirma Ogrenciler hacimsel mekam konsept asamasindan mekansal
asamaya kadar tamamlarlar.
IKINCI DONEM
1. Asama Kavramsal Ogrenciler, ig mekan igin bir ilham panosu tasarlarlar. Buna ek
tasarim dili ve olarak, i¢ mekan projesinin yapisi ve tiim binanin i¢ ve dis
yapi gliclendirme | yiiklere kars1 gii¢lendirilmesi iizerinde caligirlar.
2. Asama Mobilya ve Ogrenciler mobilyalar1 kendi konseptlerine ve tasarmm dillerine
detaylandirma gore secgerler. Ayrica 6zel tasarim ¢oziimleri i¢in i¢ mekan
detaylarini gizerler.
3. Asama Renk ve Ogrenciler projeyi renk kombinasyonlari ve dogal ve yapay
aydinlatma aydinlatma agisindan gelistirirler.
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4. Asama Sonuglandirma Bu asama, donemin biitiin karar ve ¢dziimlerinin tamamlanmasi
ve tutarli bir proje sonucu olugturulmasidir.

4.2. Biyofilik Tasarim Kavramsal Ogrenci — Yapay Zeka Proje Karsilastirilmasi
Degerlendirilen bes adet biyofilik projenin konseptlerinden alinan anahtar kelimeler, kullanilan
tarihi yap1 ve ¢evresinin 6zellikleri, proje i¢in segilen biyofilik ilkeler yapay zeka programina
veri olarak girilmistir ve yapay zeka gorselleri bu sekilde elde edilmistir. Yapay zeka ile alinan
gorseller li¢ boyutludur fakat 6l¢ii ve 6lgek verisi bu kullanilan yapay zeka programina teknik
bilgi olarak girilmemistir. Gelisen yapay zeka programlar ile ileride 6l¢ii, 6l¢ek ve kullanilacak
yapinin ¢izimleri girilerek daha detayli ve gercege yakin sonuglar elde edilebilecektir. Bu tarz
programlarin kullanimina hatta simdiden baslanmistir ve bu programlar giincellenerek
gelismeye devam etmektedir.

4.2.1.Proje 1

[lk projenin konseptinde gecen mekani tanimlayan anahtar kelimeler, “stressiz, aydinlik, sessiz,
ferah, ilham verici ve sasirtic1” dir. Projede segilen biyofilik ilkeler de dogayla gorsel baglanti,
suyun varligi, dogayla malzeme baglantis1 ve siginaktir. Ogrenci tarafindan hazirlanan projenin
iki ve lic boyutlu gorsellere ve konsept paftasina bakildiginda suyun kullanimi, organik
hareketler, diiz ve sade gecisler ve eski ve yeninin bir arada kullanilmas1 ve dogayla birlikte
harmanlanmasi gézlemlenmektedir. Ogrencinin hazirladig1 projede bu etkiler daha esit sekilde
dagitilmistir. Yapay zeka ile hazirlanan gorselde ise daha soyut bir etki gdzlemlenmekte ve
suyun varligi ve dogal 151k kullanimi daha 6n plana ¢ikmigtir. Ogrenci tarafindan hazirlanan
projede daha karanlik alanlar elde edilirken yapay zekanin hazirladigi gérselde daha aydinlik
bir alan tasarlanmistir ayn1 zamanda da organik formlarin kullanim1 biraz daha acik sekilde
gozlemlenebilmektedir (Gorsel 1 ve 2).
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Proje 1’in yapay zeka programu ile tasarlanmig gorseli

Gorsel 1.
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Gorsel 2. Proje 1’in 6grenci tarafindan tasarlanmis gorseli

4.2.2. Proje 2

Ikinci projenin konseptinde gecen anahtar kelimeler, “islev ile kaos, diizen, fraktal,
karmasiklik, doga”dir. Projede segilen biyofilik ilkeler de dinamik ve daginik 1s1k, dogayla
malzeme baglantis1 ve siginaktir. Ogrenci tarafindan hazirlanan projenin iki ve ii¢ boyutlu
gorsellere ve konsept paftasina bakildiginda kaos ve diizen bir arada gozlemlenmektedir.
Ogrenciler bitki, ¢icek ve yaprak fraktal geometrilerden ilham almislardir. Fraktal geometri
tasarimda her kararda ritmik formlar da tasarlanarak vurgulanmistir. Yapay zeka ile hazirlanan
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gorselde ise fraktal etki agirlikli olarak tavanda ve cephede daha 6n plana ¢ikmustir. Ofis
elemanlar1 diizeninde fraktal geometri kullanilmamistir. Ogrenci tarafindan hazirlanan projede
daha karanlik alanlar elde edilirken yapay zekanin hazirladig1 gérselde daha aydinlik bir alan
tasarlanmistir. Dinamik 151k ve daginik 151k kullanimi, dogal malzeme kullanimi gibi biyofilik

kriterler yapay zeka programi ile hazirlanan gorselde agik olarak gozlemlenebilmektedir.
Fakat, siginak biyofilik ilkesi kullanilmamaistir (Gorsel 3 ve 4).

%

Gorsel 3. Proje 2’nin yapay zeka ile tasarlanmig gorseli
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Gorsel 4. Proje 2’nin 6grenci tarafindan tasarlanmis gorseli
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4.2.3. Proje 3
Ucgiincii projenin konseptinde gecen anahtar kelimeler, “Japandi konsept, iskandinav tasarimi,
Japon tasarimi, sadelik, minimalizm ve islevsellik “tir. Projede secilen biyofilik ilkeler de
Biyomorfik formlar ve desenler, dogayla gorsel baglanti ve siginaktir. Ogrenci tarafindan
hazirlanan projenin iki ve ii¢ boyutlu gorsellere ve konsept paftasina bakildiginda sadelik,
Iskandinav etkiler ve Japon tasarimmin beraber harmanlandigi gdzlemlenmektedir.
Minimalizm ve islevselligin bir arada kullanildig1 tasarimda aydinlik ve sicak tonlardan olusan
bir mekan yaratilmistir. Projenin dis mekaninda sadelikten biraz uzaklasildigi, geometrik ve
dairesel formlarin daha fazla kullanildigi gozlemlenirken i¢ mekanlarda daha cizgisel,
minimalist ve sade formlar kullanilmistir. Iskandinav etkileriyle ve biyofilik etkenlerle beraber
dogal malzeme kullanimlar1 6zellikle ahsap 6n plana ¢ikmistir. Biyofilik ilkelerden siginak da
kullanilmistir. Yapay zeka ile tasarlanan gorselde minimalizm, sadelik ve islevsellik,
biyomorfik formlar gozlemlenmektedir. Doga ile gorsel baglantt kurmak adina ofis
mekanlarina bitkiler ve zemine ahsap ve dogal malzemeler eklenmistir. Biyofilik ilkelerinden
olan s1gmmak kullanimi i¢in bdlmelerle ofise kisisel ofis alanlar1 yaratilmistir. Yapay zeka ile
hazirlanan gorselde tarihi bir bina verisi girildigi halde gorselden bu verinin kullanimi agik¢a

anlagilmamaktadir. Ozellikle pencerelere bakildiginda bunu agikga gérmekteyiz (Gérsel 5 ve
6).

Gorsel 5. Proje 3’1in yapay zeka ile tasarlanmis gorseli
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Gorsel 6. Proje 3’lin 6grenci tarafindan tasarlanmis gorseli
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4.2.4. Proje 4

Dordiincii projenin konseptinde gegen anahtar kelimeler, “Su damlasi, dogayla gorsel baglanti,
dairesel formlar”dir. Projede segilen biyofilik ilkeler de dogayla gorsel baglanti, dogayla
malzeme baglantis1 ve risk ve tehlikedir. Ogrenci tarafindan hazirlanan projenin iki ve ii¢
boyutlu gorsellere ve konsept paftasina bakildiginda su damlasi etkilerini hem i¢ mekanda hem
dis mekanda iliskili bir sekilde kullandig1 goriilmektedir. Yapay zeka ile alinan gorselde su
damlas1 hareketlerinin daha 3 boyutlu gegcislerle hacimsel olarak kullanilmistir. Tarihi bina
algis1 saglanmamistir. Tavan ve pencerelerde de su damlasi ve biyofilk tasarim etkileri
goriilmektedir. Ogrenci tarafindan olusturulan projede su damlasi etkisi ve dairesel formlar
daha 2 boyutlu olarak tasarlanmustir. Biyofilik ilkelere bakildiginda Iki projede de doga ile
gorsel baglant1 ve dogal malzeme kullanimi ilkeleri saglanmistir. Fakat, ti¢lincii ilke olarak
secilen risk ve tehlike ilkesi yapay zeka ile alinan gorselde formlara ve tavan agikliklarina
bakildiginda daha net islenmistir (Gorsel 7 ve 8).

s

Gorsel 7. Proje 4’1in yapay zeka programi ile tasarlanmis gorseli
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Gorsel 8. Proje 4’lin 6grenci tarafindan tasarlanmis gorseli
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4.2.5. Proje 5

Besinci projenin konseptinde gecen anahtar kelimeler, “Bardo (budizm), budizmde yeniden
dogus ve 6liim arasindaki gecis, zarafet ve rafine edilmis” tir. Projede secilen biyofilik ilkeler
de dogayla gorsel baglanti, dogayla malzeme baglantis1 ve sigmaktir. Ogrenci tarafindan
hazirlanan projenin iki ve {i¢ boyutlu gorsellere ve konsept paftasina bakildiginda projede sade,
akigkan gegisler goriilebilmektedir. Ogrenciler, Oliim ve yeniden dogus arasindaki gegisi
tasarima aktarmak i¢in i¢ mekan ve dis mekanda sade gecisler ve baglanti yollar1 tasarlamistir.
Dogayla gorsel baglanti kurmak adina i¢ mekan bitkileri kullanilmis ve dogal malzeme
kullanimina 6zen gosterilmistir. Siginak ilke adma proje icerisinde ofis calisanlarinin
kullanabilecekleri bir siginak alan tasarlanmistir. Yapay zeka ile aliman gorselde sadelikten
uzak ii¢ boyutlu dairesel formlar goriilmektedir. Anahtar kelimelerden olan yeniden dogus ve
olim aras1 gecisler tasarima yeterli dahil olamamistir. Tavan ve pencerelerdeki agikliklarda
doga ile gorsel baglanti fazlasiyla saglansa da gergek ve tarihi bir bina algisindan
uzaklagilmistir. Malzeme kullaniminin dogal oldugu gozlemlense de siginak ilkesine dair bir
tasarim goriilememektedir (Gorsel 9 ve 10).

Gorsel 9. Proje 5’in yapay zeka ile tasarlanmis gorseli
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Gorsel 10. Proje 5’in 6grenci tarafindan tasarlanmis gorseli

4.2.6. Proje 6

Altinc1 projenin konseptinde gecen anahtar kelimeler, “Sarmasik, sarmasik yapraklari ve
kokleri, uyum, doga”dir. Projede segilen biyofilik ilkeler de termal ve hava akisiyla
degiskenligi, karmasiklik ve diizen ve olasiliktir. Ogrenciler, bircok yonde ilerleyen ve
biiyiiyen sarmasiklarin yayilma prensiplerinden ilham aldilar. Ogrenci tarafindan hazirlanan
projenin iki ve ii¢ boyutlu gorsellere ve konsept paftasina bakildiginda binanin girisini belirten,
gblge saglayan ve dogal bir simge yap1 gorevi goren ikonik biiyiik bir aga¢ bulunmaktadir.
Dogal malzeme olan ahsap bir yapi ile ¢evrilmistir. Tasarimda sarmasigin biiylimesi ve
kollariyla ilerleyen ii¢ boyutlu dairesel hacimler bulunmaktadir ve i¢ mekan ve dis mekan
baglantis1 da kurularak sistematik olarak projenin her asamasinda ilerlemektedir. islevler,
egrisel bir sekilde yiikselen asma kat gibi binanin ana ekseni boyunca diizenlenmistir. Dairesel
bir merdiven, sarmasigin farkli dallarinin yaptig1 gibi bagimsiz olarak gelisen iki kat1 birbirine
baglamaktadir. Yapay zeka programu ile hazirlanan goérselde projenin tamami gézlemlenemese
de 6grencilerin yaptig1 projedeki gibi bir sistematik sarmasik yayilimi goriilememektedir. Doga
etkisi ve biyofilik bir yaklagim yapay zekada da goézlemlense de projenin ana konsepti yeterli
algilanamamaktadir. iki projede de kitapligin projedeki énemi, dogal malzeme kullanimi ve
sarmagik algis1 vurgulansa da yapay zeka program sonuglarindaki etki daha bagimsizdir ve
sistematik ilerlememistir (Gorsel 11 ve 12).
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5. DEGERLENDIRME VE SONUC

Calisma kapsaminda degerlendirilen gorseller araciliiyla incelenen i¢c mekanlar ve biyofilik
kistaslara uygunluguna dair sdylenebilecekler oldukca gesitlidir. Oncelikli olarak, igmimarlik
egitiminde biyofilik tasarim model ve yontemlerinin glindeme alinmasi glintimiizde bir secenek
degil, zorunluluktur. Dogal olanaklarin kullanilmasi, yerel {iretimlere oncelik verilmesi,
malzeme se¢imlerinde hem malzemenin kendisi hem de iiretim siirecinde ¢evreci sekilde ortaya
c¢ikanlarin tercih edilmesi, bu konuda miisterilerin bilgilendirilmesi ve en 6nemlisi bu konuya

hakiki anlamda ve metodik sekilde yaklasilmas1 tasarim siireglerinin en basinda yer almak ve
alinacak her karar1 etkilemek durumundadir (Ulrich, 2020, Wells ve Rollins, 2012).

Yapay zekayr i¢mimarlik siirecinin gesitli asamalarinda, ozellikle biyofilik yontemleri
desteklemek anlaminda kullanmak, tasarimciya zaman kazandiracak ve daha verimli sonuglara
ulagmasina yardimei olacak yaklasimlar olarak goriilmektedir. Biyofilik tasarim ve yapay zeka
gibi en giincel iki konuyu ele alan bu ¢alismada, bu konularin igmimarlik meslek pratigi i¢in
onemi ve egitimden gelen bir altyapiyla yaklasilmasinin 6nemi aktarilmistir. Egitimdeki
kullaniminda biyofilik tasarim kistaslarina gore sekillenen projelerin yapay zeka esdegerlikleri
yalmizca kavramsal asama igin karsilastirilmistir. Ilerleyen calismalarda, projede Atmosfer, I¢
mekan bilesenleri, Mobilya, Malzeme, Biyofilik modele uygunluk gibi konular ayr1 ayr1 detayl
sekilde ele alinabilir, bu anlamda sistemli bir sekilde egitim programina aktarilabilir.

Calisma kapsami, sinirli alanda aktarilabilenden genistir ve yapay zeka programlarinin hizl
gelisimiyle paralel sekilde ¢esitli arastirmalarla genisletilmeli ve ¢esitlendirilmelidir.

Besikten besige yaklasimiyla stiidyo ortaminda yapilan tasarim segimleri, igmimarlik
egitiminde agirlikli bir yer tutmalidir. Tasarim secimlerini desteklemek amaciyla, stiidyo ve
egitim ortamlarinda doga dostu davraniglar tesvik edilebilir veya degerlendirmenin parcasi
haline getirilebilir. Bu ¢alismada, 6grencilerde biitiinciil davranis degisikliklerinin daha etkili
olacag1 onerilmektedir.

Glinlimiizde, fikir olusturma araci olarak yapay zeka bir hizlandiric1 gorevi gorebilmekte,
ancak 6grencilerin bu temel bilgileri almalar1 ve 6zgiin ve bireysel yaklagimlar gelistirmek i¢in
kendi yaraticiliklarini kullanmalar1 gerekecektir. Degerlendirme s6z konusu oldugunda,
ogrencilerin stiidyo ortaminda sagladig arastirma ve gelistirme siire¢lerinin dokiimantasyonu
akademik biitiinliigiin ayrilmaz bir pargasi olarak dikkate alinmalidir. Bu baglamda, ¢alisma ve
arastirmalarin bu destek ve onu bilgilendiren elestirel ve yansitict ¢cergeve olmadan sunulup
sunulmadi81 ¢ok agik olabilmektedir. Nihayetinde, igmimarlik egitiminde yapay zeka hem bir
ara¢ hem de yapisal degisikliklere yol agabilecek egitsel bir yaklasimdir. Tiim araglarda oldugu
gibi, 6grencilerden ve egitimcilerin uygulamalarinda becerilerini ve karar kistaslarini buna gore
sekillendirmeleri ve gelistirmeleri gerekecektir. Calisma kapsaminda biyofilik unsurlarin
yapay zeka ile birlikte ele alinmasmin igmimarlik meslegine ¢ok cesitli sekillerde katkida
bulunacagi Ongoriilmekte, gliindemde olan ve mesleki egitim ve uygulama sektorlerinin
aciliyetle egilmesi gereken konularidir.
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Ileriye yonelik projeksiyonlarda, yapay zeka kullanimimin egitim modeli i¢inde tanimlanabilir
ve degerlendirmelerin tanimli bir parcasi olabilmesi halihazirda kabul edilmekte ve
uygulanmaya baglamistir. Bu c¢alisma kapsaminda kullanilan programlar siirekli
giincellenmektedir ve yeni versiyon ve programlar iist diizey bir hizda gelistirilmektedir.
Ogrencilerin ve egitimcilerin, yapay zeka programlarmin doga dostu igmimarlik konusunda
entelektiiel bir bilgi altyapisina ulagsmalarinda yardimci olabilecegini gérmeleri 6nemlidir. Bu
konuda egitimcilerin de bilgilenmesi degerlidir. Ilerleyen calismalarda, cevre ve insan odakli
ve dogayla uyumlu olarak tasarlanan i¢ mekanlar yapay zeka ile iiretildiginde nasil etkiler
birakabilecegi gbzlemlenebilir, gelisen yapay zeka sistemlerinin, kullanici ve tiretici arasindaki
tasarimci etkenini ortadan kaldirmasinin miimkiin olup olmadig1 incelenebilir ve yapay zekanin
Igmimarlik mesleki uygulama ve egitimine entegrasyonunun ydntemlerine odaklanilabilir.
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ABSTRACT
In this paper, a known theorem dealing with ‘N, P,

) summability of the series Zanrn is

generalized for ¢—[T, ;7| summability method.

Keywords : Absolute matrix summability, Infinite series, Summability factors

1. INTRODUCTION

Let Zan be an infinite series with its partial sums (s, ). Let (p,) be a sequence of positive
numbers such that

P,=>p,»>»as n>w, (P, =p, =0 k>I).

n
v=0

Let T =(t, ) be a lower triangular matrix of non-zero diagonal entries. Then T defines the

sequence-to sequence transformation, mapping the sequence s =(s,) to Ts=(T,(s)), where

n
T,(s)=>t,s, n=01..
v=0

Let (¢,)be any sequence of positive real numbers. The series Zan is said to be summable

¢—T.B;7|,, k=1 y>0 and g isareal number, if (see [1])

2RI T, 6) <oo (1)
n=1
Further, two lower semimatrices T =(tw)and T =(f,) are defined as follows:

_ n
tw=> ty, N,V=01,..
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By taking p=1, y=0, ¢,=P,/p, and t,, :% in (1), we get ‘N, P,

n

) summability method
(see [2]).
2. KNOWN RESULTS

In [3], the following known result is obtained.

Theorem 2.1. Let (p,) be a positive sequence such that P, — o0 as n— oo and the conditions

|Arn|£yn, (2)
H,—>0 as n— oo, 3)
NP |Au | < oo,
HZ;, n| /un| o0 (4)
P lz,FO@) as n—o 5)
are satisfied. If
i=O(n) as n— oo, (6)
Pn

Zm: P, |tn|k =0(P,)as m— oo,
n=1
where (t,) is the n-th (C,1) mean of the sequence (na, ), thenthe series Y a,z, is summable

‘N, P, k1.

Lemma 2.1. ([4]) Under the conditions of Theorem 2.1, we have

NP, =0() as n— oo,

i Pty <oo.

n=1

3. MAIN RESULT

The main goal of this paper is to obtain more general theorem on the ¢—|T,ﬁ; ;/|k summability

method. For further general results, the readers should refer to [5-11] on the subject of this
paper.

Now, we shall prove the following theorem.
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Theorem 3.1. Let ¢,p,=0O(P,) and P, =0(¢,p,). Let T =(t,,) be a positive normal matrix

such that
t,=1, n=01,..,

t for n>v+1,

n-1,v 2 tnv

:o[&],
Pn
o(v]a, )] ).

0o (¢Vﬁ(;/k+k—l)—k ) .

£

nv+1l| T

- k-+k—1)—k+
> g

n=v+1

If the conditions (2)-(6) and

A, ()=

Zm:¢\lﬁ(yk+kfl)—k+1 P, |tv|k _ O(Pm) as m— oo,

are satisfied, then the series Zanrn IS summable ¢—|T,/3;y|k, k>1, >0 and

k—pB(yk+k-1)>0.
4. PROOF OF THEOREM 3.1

Let (I,) denotes T -transform of the series Zanrn . By applying Abel's transformation,

ZA (“V Vera +-m ”Zra

1 v 1 1
- ZV%A (t Z n v+1 Z n,v+1 v+1 v nT_'_tnn z-n tn

v=1 :l

= In,1+ In,2+ In,3+ In,4

To prove Theorem 3.1, we will obtain »_ g/0* ]| ‘<o for r=1,2,34.
n=1

n,r

{ )IrvlltvlJ

v v

Case I: Using Holder’s inequality, we have

m+1 Blkek) K m+1 Blksk) n-1
+k- +k-

> gD [ =0 # >,

n=2 n=2 v=1

m+1 n-1 k-1
=0(1)) grtd (Z LD |tv|kj[z j
n=2 v=l v=l
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AE)z ] )"

m+1 (kk1)klnil
+k=1)—k+

=0 4" 2

n=2 v=1

m m+1
=0MYJaf [ Y gt
v=1

n=v+l

AV (an )

|k

O # I,
v=1 Y

m-1 v
— O(l)ZlA|Z_V|Zl¢rﬁ(yk+k—1)—k+l pr |tr|k
|k

L0, |3 grokDwp It
n=1

m-1
=0M)> 1P, +0W)|r,|P,=0@1) as m— o,
v=1

by the hypotheses of Theorem 3.1 and Lemma 2.1.

Case Il:
& Blrk+k-1) k & B(rk+k-1) < | k
> ¢ L.| =0 ¢ D vl Azt
n=2 n=2 v=1

AV (an)

A, ()

m+1 n-1 n-1 k-1
~omF gt Sl kel | Svla. ol |
n=2 v=1 v=1

|k

A, ()

m+1 n-1
— O(l)z ¢nﬁ’(7k+k—l)7k+lzv 4, |tv
n=2 v=1

x K A B(yk+k-1)—k+1
=0 vu ]| D 4
v=1

n=v+1

A, ()

=0 va @0, =
v=1 v

m-1 v
_ O(l)ZA (V,UV )Z ¢rﬂ(yk+k—1)—k+1 pr |tr |k
v=1

r=1

|k

+O@ M, D g/,
v=1

m-1 m-1

=0@)> v|Au,|P,+ 0D 1P, +OMQ) M i, P,
v=1 v=1

=0(@) as m-— oo,
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by virtue of the hypotheses of Theorem 3.1 and Lemma 2.1.

Case IlI:

mal ek ) mal ook n-1 . k

DHTIP | =0 #¢ [Z A, (t,) Imlltvlj =0() as m-—oo
n=2 n=2 v=1

asin 1 ,.

Case |V:

m

z¢r{)’(7k+k—l)‘ In,4 ‘k _ O(l)zm:%ﬂ(ynkfl)t:n Tn|k |tn|k

oy n=1

— 0@ X e
n=1

= o(Di gL, %m It/ =0@) as m—oo
n=1 n

asin | _,. This completes the proof of the theorem.
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OZET

Elektrik iiretim maliyetlerini diisiirmek ve kayip-kacak oranlarmni en aza indirmek enerji
sektoriinde kritik hedeflerdir. Bu baglamda, akilli saya¢ okuma sistemleri, gegmis verilere
dayali tahmini faturalandirmaya giivenmek yerine, ger¢ek zamanli veri toplama ve analizine
olanak saglayarak daha dogru ve etkin faturalandirma saglar. Bu sistemler hem enerji
saglayicilarina hem de son kullanicilara enerji tiikketimi ve tiretimi lizerinde daha 1yi bir kontrol
olanagi sunarken, enerji kayiplarinin azaltilmasinda da onemli katki saglamaktadir. Gergek
zamanh veri saglayan akilli sayaclar hem tiiketici davraniglarinin analiz edilmesine hem de
sebeke operatdrlerinin daha esnek kararlar almasina olanak tanimaktadir. Literatiir incelemesi,
bu sistemlerin talep yaniti yonetimi, dinamik fiyatlandirma ve dagitik iiretim ile entegrasyon
gibi bircok alanda etkili kullanildigini gostermektedir. Akilli saya¢c okuma sistemlerinde
RS485, PLC ve GSM/GPRS gibi ¢esitli haberlesme teknolojileri kullanilmaktadir ve her birinin
kendine 6zgii avantajlar1 ve kisitlamalar1 vardir. Ozellikle GSM/GPRS teknolojileri genis
cografi alanlara yayilmis sayaglarin verimli bir sekilde okunmasinda 6nemli rol oynamaktadir.
Ayrica yiiksek veri aktarim hizi, diisiik gecikme stiresi ve genis bant kapasitesi ile yeni nesil
5G teknolojisi daha etkin ve hizli bir ¢calisma ortami i¢in 6nemli bir potansiyel tasimaktadir.

Anahtar Kelimeler: Akilli Sayag Okuma Sistemleri, GSM/GPRS, Haberlesme Teknolojileri

ABSTRACT

Reducing electricity production costs and minimizing loss-leakage rates are critical goals in the
energy sector. In this context, smart metering systems provide more accurate and efficient
billing by enabling real-time data collection and analysis, rather than relying on estimated
billing based on historical data. These systems provide both energy providers and end users
with better control over energy consumption and production, while also contributing to
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reducing energy losses. Smart meters that provide real-time data allow both consumer behavior
to be analyzed and network operators to make more flexible decisions. Literature review shows
that these systems are used effectively in many areas such as demand response management,
dynamic pricing and integration with distributed generation. Various communication
technologies such as RS485, PLC and GSM/GPRS are used in smart meter reading systems and
each has its own advantages and limitations. Especially GSM/GPRS technologies play an
important role in efficiently reading meters spread over large geographical areas. In addition,
the new generation 5G technology has a significant potential for a more efficient and faster
working environment with its high data transfer rate, low latency and wide bandwidth capacity.

Keywords: Smart Meter Reading Systems, GSM/GPRS, Communication Technologies

1.GIRIS

Elektrik iiretim maliyetinin diigiiriilmesi diinya piyasasinda tireticilerin rekabet etme giiclinii
artirmaktadir. Bu hususta kayip ve kagak akimlarin minimize edilmesine ihtiya¢ duyulmaktadir.
Akillr saya¢ okuma sistemleri, gecmis verilere dayali tahmini faturalandirma yerine gercek
zamanlt verilerin anlik analizleriyle faturalandirma olanagim1 saglamaktadirlar. Analizle
birlestirilen bu veriler kamu hizmeti saglayicilarina ve miisterilere elektrik enerjisinin
titkketimini ve {iretimini daha i1yi kontrol edilmesi konusunda yardimci olmaktadir. Bu yontem
belirli sebeplerden oGtiirii faturalandirilamayan veya ulagim saglanamayan lokasyonlarda kayip
ve usulsiiz enerji tiiketiminin minimum diizeye indirgenmesi konusunda oldukga etkilidir.
Gilinlimiizde enerji tretimi, iletimi ve dagitimi siireglerinde teknolojiyi merkeze alan
planlamalarin yapilmasi 6nem tasimaktadir. Yeni enerji sistemleri; esnek, kullaniciyla etkilesim
kurabilen ve gergek zamanli izlenip kontrol edilebilen 6zelliklere sahip olmalidir. Bu nedenle,
akilli sebeke uygulamalar1 kapsaminda mevcut enerji dagitim sistemlerinde akilli saya¢ okuma
teknolojileri ile enerji yonetimi ve dagitimi ¢éziimleri kullanilmaya baglanmistir. Akilli sayag
okuma sisteminde ¢cogunlukla 485 kablolama, dar bantl diisiik frekansli gii¢ hatt1 tasiyicilari
veya kablosuz iletisim yolunu kullanilmaktadir [1]. Her bir yontemin ise kendine 0zgii
dezavantajlar1 ve avantajlar1 mevcuttur. Ornegin, biiyiik insaat ve yapim zorluklari, bant
genisliginin asir1 dar olmasi, iletim hizinin asin diisiik olmasi, gercek zamanli veri aktariminin
sikintili olmasi, cift yonlii dinamik yazismayi gerceklestirememesi vb. Elektrik dagitim
sebekeleri birgok yonden avantajli olan akilli saya¢ okuma sistemini diisiik voltajli glic hatti
tastyict iletisim teknolojisini (Power line communication-PLC) kullanarak uzaktan
gerceklestirebilmektedir [2]. Genis bant gii¢ hatt1 tasiyic iletisim teknolojisi, gii¢ hatt1 tasiyici
iletisiminin uzun siiredir devam eden istikrarsiz, giivenilmez, biiyiik sinyal zayiflamasi, iletim
bant genisligi ve mesafe kisitlamasi vb. sorunlarini ¢6zmek i¢cin OFDM (ortogonal frekans
bolmeli coklama), DMT (¢oklu tasiyict modiilasyonu) kullanmaktadir [2].

2. AKILLI SAYAC OKUMA SISTEMLERI

Akilli sebeke kavraminin hayatimiza girmesiyle beraber akilli saya¢ okuma sistemleri giin
gectikce gelistirilmeye ve zamanla sektoriin i¢ine entegre olarak etkin bir sekilde kullanilmaya
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baslanmistir. Akilli sayag okuma sistemleri, elektrik sirketleri ile miisteriler arasinda ¢ift yonlii
iletisim temelinde gelistirilmekte olup, yalnizca saya¢ okumaya degil, ayn1 zamanda akilli
elektrik sebekelerinin birgok fonksiyonunu gergeklestirmeye yonelik olarak tasarlanmaktadir.
Bu ozellikler 6zetle [3]:

» Uzaktan okunan veriler lizerinden hizli ve pratik bir sekilde faturalandirma
islemlerinin gerceklestirilmesi,

» Sozlesmeye ait parametrelerin uzaktan giincellenebilmesi,

* Tiiketicilere yonelik bilgilendirme ve rehberlik saglanmasi,

* Tepe (peak) talep degerlerinin azaltilmasi,

» Sayac noktalarinda sebeke ile iliskili verilerin anlik izlenmesi,

» Elektrik kesintilerinin bolgesel olarak izlenmesi ve restorasyon siireclerinin
yonetilmesi,

* Elektrikte usulsiiz kullanimin tespiti ve takibi,

» Tiiketici yiik profillerinin analiz edilmesi,

* Yiik ve talebin etkin yonetiminin saglanmasi,

» Uzun vadeli planlamalarda kullanilmak {izere istatistiksel verilerin elde edilmesi,

seklinde ifade edilebilir.

Akilli saya¢ okuma sistemlerinin sadece sayact faturalandirmasi degil birgok
parametreyi de hesaplamasi ancak bu yontemlere uygun yazilimlar ve beraberinde haberlesme
teknolojilerindeki gelismelerin bu sektore entegre edilmesi ile miimkiin hale gelmistir. Bu
calismada akilli saya¢ okuma uygulamalarindaki haberlesme teknolojilerinin rollerinden
bahsedilmistir.

2.1. Akilli Sayag Okuma Sistemlerinde GSM Teknolojileri

Haberlesme teknolojileri, akilli sayag okuma sistemlerinin basarisinda anahtar bir rol
oynamaktadir. Dogru secilen bir haberlesme altyapisi sayesinde sayag verileri giivenli, hizli ve
kesintisiz bir sekilde iletilir. GSM/GPRS teknolojisi, Ozellikle cografi olarak daginik
konumlandirilmig ve belirli bir tiiketim seviyesini asan abonelerin sayaglarinin uzaktan
okunmasi amactyla yaygin olarak tercih edilmektedir.

Akilli sayag okuma sistemlerinde GSM teknolojileri kullanilirken birgok parametre g6z
oniine almmalidir. Ozellikle genis alanlara yayilmis sayaclarda (sehirler, kasabalar, koyler gibi)
3G teknolojisinin kullanimi ¢ok avantajlidir. 3G teknolojisinin maliyeti 4G ve 5G
teknolojilerine kiyasla daha az oldugundan kirsal alanlarda 3G teknolojisi tercih edilmektedir
fakat 3G teknolojisi yeni nesil ihtiyaglar i¢in yetersiz kalmaktadir. Akilli saya¢ okuma
sistemlerinde sadece faturalandirma degil akilli sebeke yonetimi de amaglandigini varsayarsak
3G teknolojisi bu parametreleri saglamada kisitli kalmaktadir. 4G, mobil iletisimde 3G'ye
kiyasla ¢cok daha yliksek veri hizlar1 ve daha diisiik gecikme siireleri sunan bir teknolojidir. 4G
teknolojisi sayesinde mobil internet hizlar1 100 Mbps ‘ye kadar ¢ikabilir [4]. Akilli sayaglar,
tizerlerindeki bir haberlesme modiilii sayesinde, tiiketim bilgilerini belirli araliklarla merkez
sunuculara gonderir. Ozellikle sehir i¢i ve yogun niifuslu bélgelerde milyonlarca sayacin veri
iletimi i¢cin 4G teknolojisinin kapasitesi bliyiik bir avantaj saglar. 4G teknolojisinin akill
sayaclardaki temel gorevleri; gercek zamanli veri iletimi, anlik tiiketim takibi ve faturalama,
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sayac glincellemelerinin uzaktan yapilmasi, ariza ve kagak tespitinin hizli sekilde bildirilmesi
olarak sayilabilir. Cizelge 1’ de 3G, 4G ve 5G haberlesme teknolojilerinin karsilastirmali
ozellikleri verilmistir.

Cizelge 1. Haberlesme Teknolojileri Karsilastirilmasi

Ozellik 3G 4G 5G

Veri Hizi 1-10 Mbps 100 Mbps- 1 Gbps | 1 Gbps- 10 Gbps
Gecikme Siiresi ~100 ms ~30-50 ms ~1-10 ms

Kapsama Alani Genis Genis Sinirli, zamanla artiyor
Baglanti Kapasitesi | Orta Yiiksek Cok yiiksek

Enerji Verimliligi Orta Daha iyi Cok yiiksek

Frekans Bandi 800 MHz- 2.1 GHz | 700 MHz- 2.6 GHz | 3.5 GHz ve iistii
Kurulum Maliyeti | Diisiik Orta Yiiksek

2.2. Akilli Saya¢ Okuma Sistemlerinde 5G Teknolojisi

5G, 1 Gbps ’den 10 Gbps ‘ye kadar veri hiz1 sunabilen, gecikme siiresini 1-10 ms gibi
cok diisiik seviyelere indirebilen yeni nesil bir kablosuz iletisim teknolojisidir. 5G teknolojisi
ile veri haberlesmesinin en 6énemli avantaji, MIMO (Multiple Input Multiple Output) yapisi
olup ayni anda birden fazla ¢ift yonlii iletisimin es zamanli olarak yonetilmesine olanak
saglamasidir. MIMO anten sistemleri baz istasyonlarinin kapasitelerini arttirmaya yaramakta,
bu kapasite artis1 da baz istasyonlarinin ¢ok daha fazla cihazla iletisim kurmalarina olanak
saglamaktadir [5]. Bu da gelecekte sebekeyi ve sayaci anlik izlemek ve yiik-talep dengesini
saglamak agisindan oldukca etkili olacaktir. Bu yontemle elektrik tasarrufu saglanabilir, iletim
kayiplar1 azaltilabilir ve fazla iiretim maliyetlerinden tasarruf edilebilir. Ancak, sistemin
saglikli isleyebilmesi icin ani talep artiglarinda ¢ok diisiik gecikme siireleriyle tepki verebilmesi
gerekmektedir. Aksi takdirde, hizli yanit veremeyen santrallerde elektrik kesintisi riski ortaya
cikabilir.

Akilli saya¢ okuma yontemiyle tiiketilen enerji verileri toplanarak enerji yonetim
sistemi tarafindan analiz edilmektedir (Bkz Gérsel 1). Bu analiz dogrultusunda, talep edilen
enerji miktarma uygun iiretim gerceklestirilir. Iletim ve dagitim hatlar1 vasitasiyla ihtiyag
duyulan enerji, tiiketim noktalarina iletilir. Boylece, tiliketicilerin anlik enerji taleplerine gore
tretim yapilmakta ve ozellikle fosil yakit kaynakli enerji liretimi, talep kestirimi yontemiyle
optimize edilmektedir. Bu yapinin kesintisiz ve hatasiz islemesi i¢in en kritik unsur, hizli ve
giivenilir bir iletisim altyapisina sahip olunmasidir. Bu baglamda, 5G teknolojisi sistemleri
oldukc¢a 6nemli bir rol tistlenmektedir.
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Merkezi

l Enerji Yonetim

Gergek
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by Dagitim

Gorsel 1. Akill Sebeke Akis Diyagrami

Akilli saya¢ okuma islemi 5G ile gergeklenecek ise sayagtan ¢ikan sinyal Gorsel 2 de
belirtilen adimlardan gegerek veri toplama merkezine ulastirilir ve orada islenerek
anlamlandirilir [6].

Yenimahalle 10.34.2.0/24

Ortahisar
10.34.1.0/24

Gorsel 2. Akilh Saya¢c Okuma Sistemi Haberlesmesi

Bir akilli sayag, veri gonderme islemini baglattiginda gercek zamanli veri iletimi 5G
teknolojisi ile en yakindaki small cell baz istasyonuna sinyal génderir. Massive MIMO antenler
sayesinde sinyal dogrudan sayaca odaklanir. Cihaz ile baz istasyonu arasindaki iletisim, diistik
gecikmeli ve yiliksek hizda saglanir. Baz istasyonu, alinan veriyi dogrudan en yakin Edge
Server'a iletir ve u¢ hesaplama (edge computing) devreye girer. Eger veri kii¢iik bir islem
(6rnegin sayac tiiketim kaydi) gerektiriyorsa, burada islenir. Boylece veri merkeze gitmeden
islem tamamlanir. Bu asamada 1 ms kadar diisiik bir gecikme saglanabilir. Eger verinin biiyiik
islemler veya uzun saklama (depolama) igin ana merkeze gitmesi gerekiyorsa, Edge Server
veriyi 5G Core Network iizerinden bulut sunucuya yonlendirir. Burada ag dilimleme (network
slicing) uygulanabilir. Yani her veri farkli veri kanallar1 kullanarak hedef sunucuya gider. Bu
yontem karmasikliga neden olacak durumlari ortadan kaldirir ve ping siiresinin uzamasinin
Oniine gecer. Tiim veriler uzun siireli saklama ve biiylik analiz islemleri i¢in bulut sunuculara
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kaydedilir. Boylece farkli veri analizleri ve raporlamalar yapilabilmesine olanak saglanmig
olur.

2.3 Akilli Sebeke Uygulamalar1 Uzerine Yapilan Calismalar

Strbac (2008), enerji sistemlerinde talep tarafi esnekliginin sebeke dengesine olan
etkisini ele almis, akilli sayaglarin bu esnekligin temel altyapisi oldugu vurgulamistir [7].
Ayrica DSM (Demand Side Management) sistemlerinin konut, ticari ve kiigiik isletme
seviyesinde yayginlasamamasinin nedeni, temel olarak "lack of metering, information and
communication infrastructure" yani sayag, iletisim ve bilgi altyapisinin eksik olmasina
baglanmistir. Rahimi ve Ipakchi (2010) ise talep yanit1 sistemlerinin basarisi i¢in akilli sayag
altyapisinin olmazsa olmaz oldugunu belirtmis, bu sistemlerin, kullanic1 davraniglarin1 anlik
veriyle yonlendirme ve enerji piyasasina aktif katilim saglama acisindan kritik rol oynadigini
vurgulamigtir [8]. Bahrami ve ark. (2018), dagitik enerji kaynaklarinin ve akilli sayac¢larin
entegrasyonu ile ger¢ek zamanli enerji ticaretinin nasil yonetilebilecegini arastirmiglardir [9].
Bu ¢alismada, merkezi olmayan modellerin (6rnegin peer-to-peer ticaret) sebeke dengesine
katki saglayabilecegi vurgusu yapilmistir.

3. SONUCLAR VE DEGERLENDIRME

Akillt saya¢ okuma sistemleri, elektrik dagitiminda verimliligi artiran ve kayip/kacak enerji
kullantmin1 minimize eden bir teknolojidir. GSM, GPRS, 3G, 4G ve 5G gibi gelisen haberlesme
altyapilar1 ise, akilli saya¢ okuma sistemlerinin performansini dogrudan etkilemektedir.
Ozellikle 5G teknolojisinin, daha diisiik gecikme siireleri ve yiiksek veri iletim kapasitesi ile
akilli sebekelerin yonetimini kolaylastiracagi ongoriilmektedir. 5G'nin gelisen kapasitesi ile
sayac verilerinin daha hizli islenmesi, enerji tiiketiminin daha verimli bir sekilde izlenmesi ve
gercek zamanli analizlerle faturalama yapilmasi miimkiin olacaktir. Ancak, 3G ve 4G
teknolojilerinin de 6zellikle kirsal alanlar ve diisiik maliyetli ¢6ziimler agisindan hala 6nemli
bir yer tuttugu unutulmamahdir. Ozellikle kirsal bolgelerde diisiik kalan fiber altyapisi yatirim
oranlar1 g6z 6niinde bulunduruldugunda, 5G sistemlerin daha ¢cok merkeze yakin ve kalabalik
lokasyonlarda tercih edilmesiyle baslandig1 goriilmektedir. Sonug olarak, akilli sayag okuma
sistemlerinin gelecegi, haberlesme teknolojilerinin gelisimiyle dogru orantili olacak ve bu
geligsmelerle birlikte daha verimli ve giivenli bir enerji yonetimi saglanabilecektir.

4. GENEL DEGERLENDIRME VE SONUCLAR

Bu calisma, haberlesme teknolojilerinin, akilli saya¢ okuma sistemlerinde elektrik
sebekelerinin arz-talep dengesinin saglanmasindaki potansiyel roliinii incelemektedir. Literatiir
ve uygulama ornekleri, bu sistemlerin yalnizca veri toplama degil, sebeke dengeleme, tiiketici
davranig yonetimi ve dagitik enerji kaynaklar ile entegrasyon agisindan da degerli oldugunu
gostermektedir. Ancak altyap1 eksiklikleri, veri giivenligi, kullanic1 etkilesimi ve politika
diizenlemeleri gibi ¢ok boyutlu sorunlar, bu sistemlerin potansiyelinden tam anlamiyla
yararlanilmasini engellemektedir. Bu sistemler gelecekte birgok veriyi anlik analizlerle
degerlendirip  sebekenin daha verimli kullanilmasin1  saglayacaktir.  Haberlesme
teknolojisindeki gelismelerin akilli saya¢c okuma sistemleri {izerinden sebekeye etkisi goz
oniinde bulunduruldugunda, Tiirkiye’deki fiber altyapisinin yayginlagma oraninin bu
teknolojilerin gelismesini dogrudan etkiledigi sonucuna varilacaktir. Simdilik 5G teknolojisinin
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maliyeti fazla oldugundan, dagitim sebekelerinde 4G teknolojisi daha yaygin kullanilmaktadir.
Ancak, gelisen teknoloji ve kullanici talepleri g6z Oniinde bulunduruldugunda, 5G
teknolojisinin yakin gelecekte daha da yayginlasmasi ve sebekede kullanim oraninin artmasi

kacinilmazdir.
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ABSTRACT

In recent years, the issue of animal welfare has gained significant interest and importance due
to the increasing awareness of the ethical, environmental and social implications of how we
treat animals. It is difficult to settle on a single definition for animal welfare because it is a very
broad concept that encompasses the well-being of animals in a variety of contexts, including
their physical, mental and emotional states. Physical, physiological and behavioural measures
are used to assess animal welfare. Breederss generally see animal welfare standards as an
element that creates additional costs. However, although these practices may initially incur high
costs, they can provide cost savings in the long term by increasing animal health and
productivity. In particular, appropriate housing conditions for animals reduce disease rates,
reduce veterinary expenses, and increase feed efficiency. In terms of market dynamics, the
increasing interest of consumers in ethical production processes has increased the demand for
products with high welfare standards. This allows products with animal welfare certifications
to be marketed at premium prices and gain competitive advantage in international trade. As a
result, the economic evaluation of animal welfare practices has important consequences for
both producers and consumers. In order to ensure long-term sustainability, animal welfare
policies should be encouraged and appropriate support mechanisms should be developed. The
purpose of this study is to comprehensively address the economic effects of animal welfare
practices and evaluate their effects on productivity, cost, product quality, and market
competition. National and international studies have been examined and the economic
dimensions of animal welfare practices have been supported with examples. The main material
of the study consists of the results obtained from previous studies on the subject and the
statistical data published by the relevant institutions.

Keywords: Livestock enterprise, animal production, animal breeders, animal welfare, welfare
practises.
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1. INTRODUCTION

In developed and developing countries, while the share of the industrial and service sectors in
the economy is increasing, the share of the agricultural sector, which includes food production
such as animal husbandry, fisheries and plant production, is decreasing (Alev, 2018). However,
the livestock sector continues to be an indispensable economic activity with its contribution to
agricultural production value and the contributions it makes to the global economy. In the world,
the livestock sector covers 30% of the land surface, creates approximately 1.5 trillion dollars of
global value and meets 33% of the world's protein demand (Sert, 2019).

The livestock sector has undergone major changes under the influence of practices focused on
productivity and increased production. The new production system known as the "Green
Revolution" in the 1950s deeply affected animal husbandry activities and directed them towards
a yield-oriented approach. In this system, breeders who wanted to achieve production targets
could expose their animals to poor conditions, pain and suffering (Sert and Uzmay, 2017). The
concept of animal welfare first emerged in the literature in the Brambell Report in 1964, and
animal welfare began to be accepted as a formal discipline, and the measurement and indicators
of welfare began to be discussed at an international level. Animal welfare refers to the well-
being and quality of life that animals experience under human care. This concept emphasizes
the ethical and moral responsibility of treating animals with respect, compassion and
understanding, taking into account their physical and psychological needs (Duncan, 2002;
Canan 2023).

Today, animal welfare has become not only an ethical obligation but also an important factor in
agricultural production and trade. While animal welfare stands out as an element that increases
productivity for breeders, it has become a criterion that consumers look for when choosing
animal products, especially in developed countries (Sert and Uzmay, 2017).

Animal welfare not only increases the quality of life of animals, but also draws attention with
its economic dimension. It is extremely important in terms of microeconomics, as it affects the
profitability of livestock enterprises; and in terms of macroeconomic policies, due to its impact
on national and international animal product trade, competitiveness and many other economic
factors (FAWC, 2011).

Commitment to animal welfare practices ensures that enterprises not only meet social
expectations, but also create a positive image in the eyes of consumers, the public and other
stakeholders. Enterprises with inadequate animal welfare practices risk being exposed to public
pressure from animal welfare organizations, the media and citizens. The obligation of
enterprises that aim for animal welfare to work with economic principles can sometimes lead
to situations that contradict these goals. However, when animal welfare and economic
performance are aligned, enterprises can achieve sustainable success both ethically and
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financially (Canan, 2023). Therefore, studies that evaluate the economic dimensions of the issue
and develop recommendations are needed.

2. PURPOSE AND METHODS

The purpose of this study is to comprehensively address the economic effects of animal welfare
practices and evaluate their effects on productivity, cost, product quality, and market
competition. National and international studies have been examined and the economic
dimensions of animal welfare practices have been supported with examples.

The main material of the study consists of the results obtained from previous studies on the
subject and the statistical data published by the relevant institutions. The data obtained are
arranged in figures.

3. RESULTS

3.1 Economic Impacts of Animal Welfare Practices

In the livestock economy, animal welfare is a process that aims to produce under ethical
conditions and is based on the efficient use of resources such as land, labor, and capital (Canan,
2023). This process not only improves the living conditions of animals but also directly affects
the sustainability and economic efficiency of production. Animal welfare is integrated with
environmental sustainability and social responsibility strategies and contributes to the economic
sustainability of farms (Swanson, 2024). In Figure 1, the interactions of farm animal welfare
practices at the input, production process, and output stages and the economic relationship are
given. Visual 1 shows that farm animal welfare affects inputs. For example, the level of animal
welfare affects animal death and injury rates. Visual 2 draws attention to the fact that
externalities arising from the production process affect farm animal welfare. Visual 3 shows
that farm animal welfare affects outputs in terms of quantity and quality. Visual 4 reveals the
social benefits provided by farm animal welfare and its impact on human welfare. When
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evaluated in this context, it is better understood that the interaction of animal welfare, input,
production process and output is closely related to economic and human welfare.

YValue
Utility
Human welfare

Animals

Land Transformation Meat
Feed Fibre
Labour Dratt power

Extefnality Companionship

Etc.
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Figure 1. The Place of Farm Animal Welfare in the Economic Framework
Source: FAWC, 2011.
3.1.1 Impacts of Animal Welfare Practices on the Farm

Animal welfare is often avoided as an ethical and moral concern, being associated with
commercial gains. However, the emergence of market-oriented approaches to improving animal
welfare shows that economics has an important place in the discussion of farm animal welfare
(Lawrance and Stott, 2009). Animal welfare practices not only improve the living conditions of
animals, but also offer various economic advantages for businesses. Improving animal welfare
positively affects animal health and productivity. Research shows that most diseases and other
health problems in farm animals are caused by factors such as poor care conditions and
environmental stress (Vetter et al., 2014). Therefore, sensible animal welfare practices can
reduce financial losses for businesses. The costs of animal welfare practices require significant
investment, especially when infrastructure changes are required (Coleman, 2018). However,
these costs can be offset by returns for businesses in the long run, such as higher productivity,
product quality and competitive advantage.

Mclnerney (2004) presented a hypothetical relationship between increased livestock
productivity and animal welfare. He argued that factors such as improved nutrition, health, and
shelter provided to animals compared to their natural (wild) habitats may initially increase both
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animal welfare and human benefits. However, as production systems become more intensive,
animal welfare may begin to decline at increasing levels of productivity (Figure 2).
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Figure 2. Relationship between Animal Welfare and Production Efficiency

Source: Mclnerney, 2004.

Mclnerney (2004) presented a hypothetical relationship between increased farm animal
productivity and animal welfare. According to him, factors such as improved nutrition, health,
and shelter provided to animals compared to their natural (wild) habitats may initially increase
both animal welfare and human benefits. However, as production systems become more
intensive, animal welfare may begin to decline at increased productivity levels. As a result,
animal welfare practices can be considered not only an ethical imperative but also a strategic
approach that increases business profitability and sustainability.

3.1.2 Cost of Animal Welfare Practices to a Farm

Changes to farm animal welfare standards often have a direct impact on production costs.
Regulations aimed at improving animal welfare often require farms to incur significant
additional costs. Farmers often prefer to focus on short-term productivity rather than non-
market externalities such as animal welfare (Vetter et al., 2014).

Interventions that improve animal welfare require different types of inputs, which directly
increase the costs of care and monitoring, feeding, housing and enrichment, space and pasture.
The purchase and configuration of technologies to monitor animals is another example of an
infrastructure cost. In addition to infrastructure costs, changes in practice to improve animal
welfare often require additional training for staff. The use of cognitive behavioral training,
which targets basic attitudes and behaviors of animal breeders, has been found to reduce fear
and increase productivity in dairy cattle and pigs (Hemsworth et al., 2002; Coleman et al.,
2000). Bornett et al. (2003) found that when the area allocation of fattening pigs was increased
by 60%, the costs of raising pig per kilogram did not change for the free-range pig feeding
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system, but increased by 5% for the pig feeding system (From Niemi, 2020). Ahmed et al.
(2020) show that an increase of 1 m? of area per animal in Swedish cattle fattening farms was
associated with a short-term profit decrease of 18.9% for beef breeds and 10.8% for dairy
breeds. Furthermore, increasing the feed concentrate ratio from 40:60 to 65:35 resulted in a
profit decrease of 21% to 34% for beef breeds and 17% to 53% for dairy breeds. Decreased
growth due to increased Feed Coversion (FC) ratio stood out as the most important factor in the
sensitivity analysis. As a result, the study concluded that increases in area allocation or FC ratio
in Swedish cattle fattening enterprises may negatively affect farm profitability.

Animal welfare regulations are also notable for externalities. An externality is when decisions
made by a farmer create costs or benefits for a third party. In the case of animal welfare, farmers
might be expected to take these externalities into account at the expense of increasing
production costs. However, this is often overlooked in farm-level decision-making processes
(Niemi, 2020).

3.1.3 Benefits of Animal Welfare Practices to the Farm

Potential conflicts between animal welfare and efficient farming can be reduced if firms explore
the financial benefits of improving animal welfare. These benefits include increased profits
from reduced mortality, better health, improved product quality, improved disease resistance
and reduced drug use. There are also benefits such as reduced risk of zoonotic and foodborne
diseases, increased farmer job satisfaction, efficient use of labour and higher product prices.
The effects of improvements in animal welfare on productivity, whether positive or negative,
depend on the type and magnitude of the improvement. Positive effects on productivity occur
when outputs are increased relative to inputs (e.g., improved growth, yield or product value, or
reduced disease). Similarly, productivity can be positively affected when input use is reduced
relative to output (e.g., increased feed-to-earnings ratio). Efficiency compares current results
with potentially achievable results and includes two distinct dimensions: technical efficiency
and allocative efficiency. While technical efficiency refers to obtaining maximum output with
a certain amount of input, allocative efficiency aims to maximize profits by using inputs at the
most appropriate rates according to their prices. Efforts to improve animal welfare can affect
both the allocative efficiency and technical efficiency of a farm (Coelli et al., 2005; Niemi,
2020).

There are studies that demonstrate the effects of animal welfare improvements on farm animal
productivity with concrete findings. Gajos and Malazewska (2012) found that farms using
pastures achieved higher net farm income than those not using pastures. On the other hand, it
was determined that an increase in the slaughter rate caused a decrease in net farm income.
Henningsen et al. (2016) showed that large farms and farms with high economic performance
did not have lower animal welfare levels compared to small farms or low-performing farms.
Sert (2019) found that knowledge about the feeding method, milk yield, mastitis incidence,
fertilization rate and causes of poor animal welfare among animal welfare variables directly
affected farm efficiency. In particular, it was found that the prolongation of mastitis incidence
increased the economic efficiency of farms by 35%. Owusu-Sekyere et al. (2023) evaluated the
economic effects of investments in different flooring solutions that improve animal welfare on
dairy farms in Sweden. It has been shown that solid and slatted concrete floors with soft rubber
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coating are a more profitable solution compared to uncoated concrete floors. It has been
determined that profit per cow increases by 13%-16% depending on the breed in soft coated
concrete floors.

3.2 Demand for Animal Welfare

Consumers’ increasing interest in animal welfare is parallel to the rise of ethical consumerism.
Research conducted in Europe shows that a large proportion of consumers believe that animal
welfare-friendly products can contribute to the protection of farm animals. However, this ethical
sensitivity is not always reflected in purchasing habits; in particular, economic constraints and
lack of information can have an impact on consumers’ preferences. Despite this, the adoption
of animal welfare standards provides a competitive advantage in international trade. Certified
products increase brand value, become more attractive to consumers, and positively affect
market dynamics. As a result, animal welfare practices are considered not only an ethical
obligation but also an economic necessity.

3.2.1 Consumer Perception and Ethical Sensitivity

While consumers generally care about environmental and ethical factors, their lack of sufficient
knowledge about animal welfare or the high cost of such products may lead to these sensitivities
not being reflected in their behaviors.

There are many studies on consumers' perception and ethical sensitivities towards animal
welfare. Turan's (2018) study, in which 83% of consumers stated that they did not have
sufficient knowledge about animal welfare, shows how widespread the lack of knowledge in
this area is. This situation causes consumers to not be able to adequately assess the strength of
their own influence and therefore not to prefer welfare-friendly products. In a study conducted
among sheep farmers and consumers in the Samsun province of Tiirkiye, Canan et al. (2022)
revealed that the perception of animal welfare decreases as the farm size increases. The study
shows that 75.5% of farmers and 76% of consumers have heard of the concept of animal welfare
before and both groups have a generally positive attitude. Similarly, Coleman et al. (2022) study
revealed that consumers and red meat producers have different views on various issues related
to animal welfare. While producers have more positive views on animal transportation and
practices in the red meat industry, both the public and producers generally have similar beliefs
on issues such as animal rights and the prevention of animal cruelty.

These results show that consumers' ethical sensitivities towards animal welfare have not fully
translated into practical preferences due to lack of information and economic factors.

3.2.2 Consumer Preferences and Willingness to Pay

Consumers often base their willingness to pay for products with higher welfare standards on
ethical values. Lusk and Norwood (2011) found that consumers are willing to pay more for
products that support animal welfare standards, and that this preference increases the value of
the products in the marketplace. For consumers, purchasing food with higher welfare standards
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not only alleviates the guilt they feel about meat consumption, but also reflects the values in
their society. Some studies have examined consumers’ willingness to pay (WTP) in this regard.

Bennet and Blaney (2003) asked people whether they would be willing to pay a higher price
for eggs to phase out cages in egg production; they found that consumers were willing to pay
an average of 30% more. Makdisi and Maggraf (2011) found that in Germany, consumers would
be willing to pay a 27% increase in price if farm animal welfare was certified. Lagerkvist and
Hess (2011) show a positive relationship between consumer income and WTP, and a negative
relationship with age. There are differences in WTP across countries, with French and German
consumers showing higher WTP, while Danish consumers show lower WTP. WTP generally
does not appear to be influenced by local or national preferences. Seker et al. (2011) found that
a relatively high proportion of respondents wanted product labels that described animal welfare
standards, and were willing to pay extra for products from animals raised in accordance with
these standards.

3.3 The Impact of Animal Welfare Practices on Global Trade and Competitiveness

Raising animal welfare standards creates significant economic and commercial impacts in both
local and international markets. Consumers’ increasing interest in ethical production processes
increases the value of animal-friendly products in the market and creates new market segments
for these products. Heise et al. (2018) state that animal welfare programs (AWP) are not only
an ethical obligation, but also a strategic tool that shapes demand by increasing consumer trust.
Such programs create a market for products with high ethical standards that are positioned
between organic and conventional products.

Nkatekho (2024) stated that countries with high animal welfare standards gain a competitive
advantage in international markets, certified products can be sold at premium prices, and these
products increase brand value by creating consumer loyalty. At the same time, Stokes et al.
(2020) emphasizes that products with high welfare standards not only meet ethical concerns,
but also increase competitiveness in the market. This allows businesses to take more effective
strategic positions in both local and global markets.

However, high animal welfare standards can lead to increased production costs, which can
threaten competitiveness in trade with countries with low standards. For example, high animal
welfare standards implemented in the European Union, combined with tariffs on animal
products, can cause domestic prices to exceed global prices (Sumner et al., 2010). This can
increase import dependency and put pressure on local producers, especially in sectors such as
pork, eggs and dairy products.

The international impact of animal welfare policies should also be taken into account. Porter
(1991) suggests that early adopting countries can achieve increased competitiveness in export
markets for animal-friendly products. This can also act as an incentive for similar standards to
be adopted in other countries. In addition, policy measures can facilitate producers’ compliance
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with these standards by ensuring that some of the cost increases are borne by consumers or
taxpayers.

As aresult, animal welfare practices have become more than just an ethical necessity, they have
become a strategic tool that shapes the dynamics of global trade. These practices offer the
potential to create brand value, increase market access and improve international
competitiveness while responding to consumer demands. However, to fully benefit from these
benefits, countries need to align their trade policies and production systems with these standards
(Grethe, 2017).

4. CONCLUSION AND RECOMMENDATIONS

Animal welfare practices stand out as both an ethical responsibility and an economic necessity,
and reshape the structure of the agricultural sector. The literature and findings examined in this
study have enabled a broad framework to be addressed, from the costs and benefits of animal
welfare practices at the farm level to their effects on international markets.

Farmers generally see animal welfare practices as a cost-increasing element. Adapting to new
welfare standards can lead to various economic burdens such as infrastructure investments,
labor costs, and loss of productivity. Practices that improve animal welfare usually create
additional costs for farm at the beginning. Items such as infrastructure changes, improvement
of animal shelters, renewal of floor and bedding materials, and provision of higher quality feed
increase the investment requirements of farms. It has been shown that these costs may reduce
the profitability of farms in the short term, but will provide cost savings in the long term thanks
to the improvement of the health status of animals and increased productivity.

Consumers' increasing interest in animal welfare increases the demand for products with ethical
production processes in the market. It is stated that products with high welfare standards
increase their brand value and are sold at premium prices. However, it is emphasized that due
to lack of consumer knowledge and economic constraints, it may take time for these products
to become widespread. Certified products not only support ethical production processes, but
also provide advantages in terms of brand loyalty and long-term sustainability.

Animal welfare practices have become an important factor in increasing the competitiveness of
products in international markets. Certification programs and animal welfare standards shape
the demand for these products by increasing consumer confidence. However, in some regions,
high welfare standards can reduce competitiveness by increasing local production costs. This
difference is especially evident in regions such as the European Union due to high tariffs and
trade restrictions. However, the positive impact of high welfare standards on global markets
may lead to the adoption of these standards by other countries in the long term. In this context,
stronger cooperation between policy makers, producers and consumers is needed to ensure the
effective implementation of animal welfare standards.

Strategies to improve animal welfare should include not only economic gains but also social,
ethical and environmental responsibilities. In this context, it is of great importance to encourage
infrastructure and equipment investments with long-term planning. Approaches such as
investment subsidies implemented by the EU can enable farmers to increase welfare standards
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while reducing their risks. In addition, reliable labeling systems and certification programs can
increase the demand for animal welfare-sensitive products in the market by facilitating
conscious consumer choices. Labeling and differentiated product marketing can serve the
benefit of both consumers and producers by reducing information asymmetry.

A combination of public regulations and voluntary initiatives is recommended to improve
animal welfare. While public regulations set minimum standards in the sector, the
implementation of higher standards can be encouraged with voluntary initiatives and the
support of retail actors. However, a fair sharing of costs will facilitate the adoption of these
standards. Public subsidies, tax incentives or additional costs to be passed on to the consumer
are among the models that can be implemented in this process.

Finally, effective dialogue among stakeholders on animal welfare can enhance industry
collaboration. Adopting best practices based on modern science will not only improve farm
animal living conditions, but will also provide businesses with a competitive advantage and
social acceptance. More scientific research and economic evaluations are needed to ensure
sustainable implementation of animal welfare strategies. Such a holistic approach will support
the spread of welfare standards and provide long-term benefits to the industry.
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Abstract

In recent years, policies focusing on energy conservation have gained significant momentum.
Global economic crises and the COVID-19 pandemic have prompted individuals to reassess
their attitudes toward energy use due to rising energy prices and supply imbalances, leading
governments to develop various incentive packages in the energy sector. Recently,
policymakers have come to recognize that financial incentives alone are insufficient for
promoting energy conservation, as individual behavior is shaped by a range of factors such as
social norms, environmental concerns, and cognitive framing. At this point, behavioral
interventions come to the fore. In the agricultural sector, energy conservation is considered not
only in terms of economic sustainability but also in its environmental and social dimensions. In
agricultural production, where energy input represents a significant share, increasing efficiency
enables both cost reduction and the minimization of environmental impacts. The literature
highlights that psychological and social factors significantly influence energy saving behaviors.
In particular, informational campaigns and awareness-raising efforts help producers become
more conscious of environmental and economic consequences, thereby encouraging energy
conservation. Emphasizing long-term gains through framing techniques can support persistent
behavioral change. The influence of social norms appears to be more pronounced in rural areas
due to the strength of community ties, while in urban settings, individual-based incentives can
reach broader audiences. The purpose of this study is to evaluate the impact of strategies and
behavioral interventions intended to promote energy conservation in agriculture. Within this
scope, the psychological, social, and environmental dimensions of energy-saving behaviors
were examined, along with their effects on decision-making processes. The main material of
the study consists of the results obtained from previous studies on the subject.

Keywords: energy sources, energy conservation, behavioral interventions, energy in
agriculture
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1. INTRODUCTION

In recent years, there has been a growing emphasis on energy policies that focus on energy
conservation and the transition to more efficient energy use. Russia's invasion of Ukraine in
2022 led to a global surge in energy prices, once again bringing energy security to the forefront
of international agendas. This situation has highlighted the interdependence of energy systems
and the risks associated with disruptions in energy supply chains. Climate change, coupled with
rising geopolitical tensions, has further exposed energy systems to new vulnerabilities (IEA,
2023). This situation has led to a rapid increase in energy costs for both individuals and
businesses, making energy conservation and efficiency a top priority. Global economic
downturns and the COVID-19 pandemic have prompted governments to introduce incentive
packages aimed at improving energy use. During this period, approximately 150 countries have
strengthened their commitments to climate goals by tightening energy efficiency standards,
promoting renewable energy, and implementing stricter emission regulations. Since 2020,
global investments in clean energy have increased by approximately 60% (IEA, 2021).
However, policymakers have recently recognized that financial support packages alone are
insufficient to achieve the desired outcomes in energy efficiency. They have increasingly
acknowledged that individual energy behaviors are influenced not only by economic incentives,
but also by a wide range of social, psychological, and environmental factors. In particular, high
energy prices and imbalances in energy supply structures have intensified the need for
individuals to reassess their energy consumption behaviors.

In the agricultural sector, energy efficiency holds critical importance not only for economic
sustainability, but also in terms of its environmental and social impacts. Given that a substantial
portion of agricultural inputs consists of energy resources, improving energy efficiency in
agricultural production processes can reduce costs and minimize environmental impacts. In this
context, a field study conducted in Tiirkiye found that awareness of energy efficiency in the
agricultural sector remains significantly lower compared to other sectors. The study revealed
that agricultural enterprises exhibit both low levels of knowledge and weak behavioral
tendencies regarding energy efficiency, presenting a significant area for policy intervention
(MENR, 2022). The lack of awareness surrounding energy efficiency has caused the
agricultural sector to lag behind in the transition toward sustainable energy, thereby
undermining its long-term competitiveness and environmental resilience.

At this point, applications of behavioral economics come to the forefront. Behavioral
economics is a field of economics that acknowledges individuals do not always make rational
economic decisions, and that their behavior is shaped by various psychological, sociological,
and cognitive factors. This field draws upon the intersection of economics and psychology to
understand human decision-making processes and analyze the factors that influence them
(Peksevim & Peksevim, 2020). In their seminal work Nudge: Improving Decisions About
Health, Wealth, and Happiness, Thaler & Sunstein (2019) emphasize that decision-making
processes can be guided by taking into account psychological and sociological factors. The
concept of nudge refers to the deliberate structuring of the choice architecture in a way that
steers individuals toward better individual or societal outcomes without restricting their
freedom of choice (Thaler & Sunstein, 2019). Although it has been subject to criticism
particularly regarding concerns over manipulation and the potential lack of long-term
effectiveness the nudge approach is widely used in public policy to promote social welfare. It
has shown potential for generating more effective outcomes in areas such as environmental
protection, energy conservation, and waste management (Kilic, 2020).

Policies and regulations aimed at influencing individual decisions and behaviors have become
increasingly critical. This is particularly important considering that buildings the primary
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environments in which individuals reside account for approximately 30% of global final energy
consumption (IEA, 2024). Existing research demonstrates that individual behavior plays a
significant role in explaining variations in energy consumption and the effectiveness of energy-
saving measures (Feng et al., 2016; Sun & Hong, 2017; Du & Pan, 2020; Qin & Pan, 2020; Du
& Pan, 2021).

2. PURPOSE AND METHODS

The purpose of this study is to evaluate the impact of strategies and behavioral interventions
aimed at promoting energy conservation in the agricultural sector. Specifically, it examines the
psychological, social, and environmental dimensions of energy-saving behaviors and their
influence on decision-making processes related to energy use in agriculture.

The main material of the study consists of findings from previously published research,
including empirical studies, policy reports, and case analyses focused on behavioral approaches
to energy efficiency in agriculture. A qualitative synthesis of these sources was conducted to
identify key factors influencing energy saving behaviors and to assess the effectiveness of
various intervention models. This approach provides a foundation for developing informed
recommendations for policymakers and practitioners in the agricultural energy sector.

3. RESULTS AND DISCUSSION

3.1 The Role of Behavioral Interventions on Energy Conservation

Behavioral interventions encompass a range of approaches aimed at enhancing energy literacy,
fostering awareness of energy conservation, and encouraging behaviors that reduce energy
demand (Abrahamse et al., 2005). By primarily targeting changes in individual behavior, these
interventions play a crucial role in achieving a sustainable energy system across the economy.
Among the commonly employed behavioral interventions are feedback, commitment, and goal-
setting, which have been shown to achieve energy savings exceeding 20% (Guo et al., 2018).
For instance, a study conducted in the Netherlands demonstrated how the use of “personal
norms” through private commitments can effectively trigger energy-saving behaviors (Van der
Werff et al., 2019). Similarly, research in South Korea found that feedback messages influenced
only those individuals with high concerns about “social norms” (Anderson et al., 2017).

Energy efficiency is defined as achieving reductions or limitations in energy consumption
through the use of more efficient tools and technologies, whereas energy conservation refers to
reductions attained via changes in lifestyle or behavior (IEA, 2014). Energy conservation can
manifest in two forms: direct and indirect. Direct energy conservation involves the immediate
reduction of energy demand, which can be achieved through the use of energy-efficient
appliances, vehicles, and technologies. Indirect energy conservation, on the other hand, occurs
through measures such as encouraging individuals to use durable goods for longer periods or
selecting workplaces and living areas within walking or cycling distance (Norgard, 2001).
When examining final energy consumption, energy conservation remains at an unsatisfactory
level. This situation can be attributed to differences in production and consumption habits. In
developed countries, energy demand does not increase rapidly, and altering existing
infrastructure and energy consumption behaviors requires considerable time (Karagél & Kavaz,
2017).

112



| LONFER;
o Ay
& &

AVRASYA 13th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES June 27 - 30, 2025 - TASHKENT
PROCEEDING BOOK - ISBN : 978-625-5962-93-5

3.2 Behavioral Interventions in Energy Conservation
3.2.1 Risk Preferences and Loss Aversion

Risk preference and loss aversion are fundamental concepts in behavioral economics that reveal
individuals’ tendencies to behave irrationally in decision-making processes. While risk
preference refers to how individuals evaluate risks under conditions of uncertainty, loss
aversion denotes the phenomenon whereby individuals experience losses more intensely than
gains and exert greater effort to avoid losses (Kahneman & Tversky, 1979). In the context of
energy conservation, loss aversion plays a significant role. Individuals tend to focus more on
immediate losses rather than future gains. For example, a farmer may perceive the upfront cost
of purchasing an energy-efficient device as a loss and overlook the long-term savings it could
generate. In such cases, loss aversion can serve as a powerful psychological tool to encourage
efficient energy use.

At the same time, risk preference is also a critical factor in energy-saving decisions. Investments
in energy efficient technologies and renewable energy systems often involve high initial costs,
which risk-averse individuals may be reluctant to undertake. Therefore, effective solutions for
promoting energy conservation should take into account individuals’ perceptions of risk
alongside other behavioral factors. Although farmers may rationally evaluate the potential
losses they face by not making energy efficiency investments, they tend to postpone such
decisions because they perceive the upfront costly investment as a "loss" (Wossen et al., 2018;
Belaid & Joumni, 2020). Risk perception is among the factors limiting farmers’ adoption of
new technologies and energy-efficient equipment (Gassner et al., 2019; Li et al., 2022).
Producers with a strong risk-averse tendency are reluctant to adopt practices that involve high
initial costs, which in turn delays the widespread adoption of low-carbon or digital energy
management systems (Zhang et al., 2023).

In the context of Tiirkiye, studies conducted specifically in the Karaman province highlight the
presence of concrete initiatives aimed at energy conservation. Practices such as preventing
energy theft, implementing compensation systems, and utilizing digital meters are among the
steps taken by farmers to enhance energy efficiency. However, in order to expand the adoption
of these practices, it is necessary to alleviate producers’ concerns about initial costs that is, their
loss aversion (Cirak, 2019). In this regard, behavioral interventions and increased awareness of
local energy potential can positively influence the decision-making processes of rural producers
regarding energy efficiency in Tiirkiye. Such localized initiatives serve as important examples
in helping farmers overcome psychological barrier

3.2.2 Information and Awareness Interventions

Information and awareness interventions play a crucial role in altering individuals’ energy
conservation behaviors. These interventions encourage the development of more conscious
consumption patterns by enabling people to understand the environmental and economic
impacts of their energy use. They are effective tools for addressing information asymmetries in
markets, often helping individuals and organizations make better consumption or investment
decisions while overcoming cognitive and behavioral biases (Thaler & Sunstein, 2008).
Specifically, regular feedback on energy consumption and informational campaigns about
energy savings facilitate individuals’ attainment of lower energy consumption targets. For
instance, a study demonstrated that comparative billing practices provided to households
resulted in an 11% reduction in energy consumption (Lehner et al., 2016). Such interventions
serve as important instruments that increase environmental concern and motivate individuals to
engage in energy-saving behaviors.
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Information and awareness initiatives aimed at improving energy efficiency in the agricultural
sector play a significant role in shaping farmers' behaviors. Such interventions help farmers
understand the environmental and economic impacts of their energy consumption, enabling
them to make more informed decisions regarding consumption and investments. Various
projects conducted in Tiirkiye have demonstrated the positive effects of information and
awareness-raising efforts on farmer behavior. For example, within the "Programmed Irrigation”
project implemented by the FAO in the provinces of Konya and Karaman, training provided to
farmers on drip irrigation and energy conservation resulted in a 25.5% reduction in water
consumption and a 23.2% reduction in electricity usage (FAO, 2021). Similarly, a study
conducted in the Biga district of Canakkale found that livestock farmers exhibited a high level
of awareness regarding biogas energy, with nearly half expressing a favorable attitude toward
biogas investments (Gultakin & Everest, 2022). Additionally, research conducted on dairy
farms in Konya observed that awareness of renewable energy sources positively influenced the
adoption of sustainable production practices (Ogur, 2024). These findings indicate that
information and awareness-enhancing interventions effectively transform farmers’ energy use
behaviors, yielding both economic and environmental benefits. A study examining farmers’
energy conservation behaviors revealed that the types of “life capital” possessed by individuals
significantly influence these behaviors. Specifically, farmers with higher levels of physical and
social capital were found to be more inclined toward energy-saving practices, whereas those
with greater natural and human capital tended to engage less in such behaviors. When evaluated
within the framework of cognitive resource limitations and economic constraints discussed in
behavioral economics literature, this finding suggests that farmers’ perceived cost-benefit ratios
are strongly affected by information deficits and social interactions (Li et al., 2023).

3.2.3 Social Norms

Social norms are behavioral patterns influenced by individuals' social environments and cultural
contexts, playing a significant role in shaping energy conservation behaviors. Individuals tend
to conform to the social norms prevalent in their surroundings and communities. This tendency
i1s particularly pronounced in behaviors that yield collective benefits, such as energy
conservation. Research has demonstrated that interventions based on social norms have a
substantial impact on energy saving behaviors. For instance, a study by Schultz et al. (2007)
observed that feedback informed by social norms significantly reduced energy consumption
among high energy use households. When homeowners were provided with information about
their neighbors’ energy consumption, they began to use energy approximately 10% more
efficiently. Notably, individuals were more inclined to modify their own energy consumption
habits when they received information about the energy saving behaviors of people in their
social environment. Interventions that incorporate social norms facilitate the wider adoption of
behaviors such as energy conservation. For example, individuals with a strong sense of
environmental responsibility within a community expect others to exhibit similar behaviors,
which can lead to large-scale behavioral changes. In a study conducted by Gillingham &
Tsvetanov (2018a), it was found that social norm based messages sent to households increased
the acceptance rate of residential energy audits by 2%. Such social interactions can promote
energy-saving behaviors not only at the individual level but also across society as a whole.

In an experiment conducted by Schultz et al. (2007), it was demonstrated that providing
residents with information about others’ energy consumption levels framed through
environmental awareness messages had differing effects depending on whether the initial
average energy use was above or below the community norm. For households with high energy
consumption, information about neighborhood average energy use led to a constructive
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reduction in energy consumption. Conversely, households with low energy consumption tended
to increase their energy use upon receiving the same information.

The impact of social interactions on energy conservation was also emphasized by Ek &
Séderholm (2010). These researchers noted that social cooperation defined as the willingness
to contribute to the community (Owen & Videras, 2006) positively influences energy-saving
behaviors. Conversely, some studies have indicated that demographic variables also affect
energy conservation behaviors. While Wang et al. (2011) and Samuelson & Biek (1991)
suggested that age has a positive effect on energy saving behaviors, Sardianou (2007) and
Linden et al. (2006) reported a negative effect. Regarding income level, certain studies have
found a positive relationship between income and the adoption of energy conservation actions
(Sardianou, 2007). Gillingham & Tsvetanov (2018b) examined household energy conservation
behaviors through interventions using social norms and personalized information cards, finding
that this approach increased the rate of energy saving audit acceptance by 1.1%. The effect was
particularly pronounced in rural areas, indicating that social norms are more effective where
community ties are strong.

The influence of social norms on farmers’ energy-saving behaviors in rural areas and the
agricultural sector is gaining increasing importance. Social norms can be defined as societal
expectations and group pressures that shape individual behaviors (Cialdini & Trost, 1998). The
presence of strong social bonds in rural communities enhances the impact of social norms on
the adoption of environmental practices such as energy efficiency (Toreti et al., 2021). Field
studies conducted in Tiirkiye have shown that farmers observe and adopt the practices of their
neighbors and other farmers in the village when making energy conservation decisions, with
social norms acting as catalysts for behavioral change (Yilmaz & Guler, 2022). In particular,
individuals in rural societies tend to conform to the expectations of their social environment,
which accelerates the dissemination of environmental behaviors such as energy conservation
(Palazzo et al., 2020). Additionally, information and incentive campaigns based on social norms
increase farmers’ adoption rates of energy-saving measures, resulting in both economic and
environmental benefits (Dessart et al., 2019). For example, a study conducted in the Central
Anatolia region of Tiirkiye demonstrated that social norms positively influenced the widespread
adoption of energy-efficient irrigation techniques (Cirak, 2019). These findings underscore the
necessity of considering social norms in the success of energy efficiency policies within rural
agricultural communities.

3.2.4 Enviromental and Psychological Factors

Environmental factors are directly related to individuals' sensitivity to nature and their level of
knowledge about environmental impacts. For instance, in societies with high environmental
awareness, individuals may be more willing to engage in energy conservation. In addition to
environmental factors, psychological elements also play a significant role; decision-making
processes are often shaped more by emotional and psychological states than by purely rational
considerations. The work of Kahneman & Tversky (1979) on prospect theory highlights the
substantial influence of emotions and risk perceptions in individuals' decisions. This theory
suggests that individuals tend to avoid losses rather than pursue gains, a tendency that is also
applicable in the context of energy conservation. The potential losses individuals face if they
do not conserve energy can motivate them to be more cautious and adopt energy-saving
behaviors.

Studies investigating the impact of environmental factors have observed that environmentally
conscious individuals exert greater effort toward energy conservation. Lehner et al. (2016)
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demonstrated that increasing environmental responsibility awareness leads to more sustained
behavioral changes regarding energy efficiency and the use of renewable energy.

Studies conducted in Tiirkiye have observed that as the adverse impacts of climate change on
agricultural production increase, farmers’ environmental sensitivity has risen, leading to a
greater adoption of energy efficiency practices (Demir & Sahin, 2020). Among psychological
factors, perceived control and self-efficacy beliefs are particularly prominent. According to
Bandura’s social cognitive theory, an individual’s belief in their capability to perform a specific
behavior (self-efficacy) is critical for the adoption of that behavior (Bandura, 1997). Farmers
who feel competent in using energy-saving technologies tend to be more receptive to
implementing energy efficiency measures. Additionally, there is a strong interaction between
environmental concern and psychological factors, whereby farmers with higher environmental
awareness also exhibit increased psychological motivation (Torkashvand et al., 2023). This
underscores the importance of strengthening farmers through psychological support and
education to achieve environmental sustainability goals in the agricultural sector.

A study has identified the lack of social norms as a key factor shaping household electricity
conservation behaviors. Participants indicated that there is no widely established social norm
regarding energy saving at the societal level, which they perceived as a limiting factor for
individual actions. This finding highlights that, particularly in rural areas, social norms can play
a decisive role in influencing farmers’ behaviors. Consequently, it suggests that energy
efficiency policies should be supported not only by economic incentives but also by the
cultivation of social norms (Alwedyan, 2024).

3.2.5 Status Quo Bias

Status quo bias refers to individuals’ tendency to prefer maintaining their current state rather
than making changes. People generally favor continuing with familiar conditions instead of
altering them. This concept holds significant importance in the context of energy conservation
and efficiency, as individuals may prefer to sustain their existing energy consumption habits
rather than change their usage patterns. Samuelson & Zeckhauser (1988) emphasized that status
quo bias is a critical factor influencing decision-making processes. Consequently, individuals
may find it challenging to adopt behaviors that require change, such as investing in energy
efficiency and conservation measures, because such changes are often initially perceived as
inconvenient and costly.

Various behavioral economics techniques can be employed to overcome this tendency. For
instance, nudge methods provide effective tools to guide individuals toward alternatives
different from the status quo. A study by Lehner et al. (2016) demonstrated that techniques such
as information framing and regular feedback are particularly effective for individuals inclined
to maintain their current state rather than initiate change.

In the agricultural sector, this tendency may delay farmers’ adoption of new technologies or
practices that enhance energy conservation and efficiency. Farmers may exhibit resistance to
innovations by insisting on familiar methods (Samuelson & Zeckhauser, 1988). Research
conducted in Tiirkiye also reveals that status quo bias significantly contributes to the
postponement of new energy efficiency investments among rural farmers (Terin et al., 2021;
Aydogan et al., 2024; Altuntas et al., 2025). Especially in regions marked by financial
uncertainty and information gaps, perceived risks associated with changing the current situation
intensify, thereby strengthening status quo bias (Kizilaslan, 2009). Therefore, policy makers
and educational programs designed to address and overcome these psychological barriers are
essential to facilitate a faster and more willing transition of farmers to energy efficiency
practices (Palm-Forster et al., 2021).
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3.2.6 Framing

Framing is a concept that examines how presenting information in a particular way influences
individuals’ perceptions and decisions regarding that information. According to framing theory,
the same information can lead to different decisions depending on how it is presented. Framing
is considered one of the most effective methods for encouraging energy-saving behaviors.
Asensio & Delmas (2016) demonstrated that emphasizing environmental benefits in energy
consumption decisions has a more lasting impact than highlighting monetary savings. Framing
techniques that raise environmental awareness can increase individuals’ willingness to conserve
energy, thereby promoting more sustainable consumption behaviors.

In the agricultural sector, the framing of messages delivered to farmers about energy
conservation whether positive or negative can directly affect their behaviors. For instance, when
the benefits of energy efficiency practices are emphasized (positive framing), farmers tend to
be more receptive to these applications; conversely, focusing on costs and losses (negative
framing) can sometimes generate resistance during decision-making processes (Asensio &
Delmas, 2016). Field studies conducted in Tiirkiye have also observed that education and
awareness programs that strongly frame environmental and economic benefits lead to increased
energy-saving investments among farmers (Ozdemir et al., 2020). Furthermore, combining
framing with social norms i.e., sharing prevailing community attitudes and exemplary
behaviors accelerates the adoption of energy efficiency practices in rural areas (Toreti et al.,
2021). Therefore, it is crucial for policymakers and educational programs to frame their
messages effectively in order to positively influence farmers’ perceptions toward energy
efficiency investments (Dessart et al., 2019).

4. CONCLUSION

The importance of utilizing behavioral economics perspectives to promote energy conservation
and efficiency has become increasingly evident. In recent years, global investments and policies
targeting energy security and the transition to clean energy have heightened the focus on energy-
saving measures. Within this context, it is crucial to consider the psychological, social, and
environmental factors influencing individuals’ energy use habits in order to effectively change
behavior.

Key psychological determinants affecting energy conservation behaviors include risk
preference, loss aversion, level of knowledge, social norms, and environmental responsibility
awareness. Since individuals generally tend to avoid immediate losses, they often hesitate to
invest in energy efficiency measures that yield long-term savings. In this process, information
and awareness-raising initiatives play a vital role; educational efforts highlighting
environmental and economic impacts contribute to the development of more conscious energy
consumption habits. In particular, framing techniques that emphasize environmental benefits
encourage lasting behavioral change. At the same time, social norms exert a strong influence
on decision-making processes, and information campaigns supported by environmental
concerns have been shown to enhance energy saving behaviors. Therefore, strategies that foster
social interactions and environmental responsibility awareness need to be widely implemented.
Consequently, interventions based on behavioral economics principles play a critical role in
achieving energy efficiency and sustainable consumption goals, and testing these interventions
across diverse demographic groups presents an important opportunity for future research.

Promoting energy conservation in agriculture requires encouraging farmers to adopt more
conscious and efficient energy behaviors. In this regard, choice architecture techniques can be
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employed to motivate farmers to prefer efficient irrigation systems or low energy consuming
equipment; for example, support programs can highlight agricultural machinery with high
energy efficiency. Through information framing strategies, the significance of energy
conservation in agriculture can be emphasized not only as a means of cost reduction but also as
an important factor for environmental sustainability and natural resource preservation, thereby
increasing farmers’ motivation. Furthermore, social norm-based projects can facilitate the
sharing of experiences among farmers who have adopted energy saving practices, promoting
positive behavioral changes through local examples. Such holistic approaches will facilitate the
adoption of energy efficiency policies among farmers, contributing to a sustainable agricultural
structure both economically and environmentally.

To increase societal energy conservation, various projects grounded in behavioral economics
strategies can be implemented. Community-level energy efficiency competitions can raise
awareness and strengthen social norms, creating a collective effort. Energy companies and
governments can support consumers in making informed decisions through comparative billing
and regular feedback systems. Additionally, incentives such as tax reductions, subsidies, and
collaborations with technology firms can promote the adoption of energy efficient products.
Psychological motivators, including short-term rewards and honorary titles, can also help
individuals alter established habits. These approaches contribute to the development of long-
term and sustainable energy saving behaviors.

Such concrete projects and strategies offer effective means to achieve societal energy
conservation goals by leveraging behavioral economics techniques. Both the psychological and
socio-cultural factors influencing individual decision-making and appropriate incentives are
critical to fostering sustainable energy consumption habits.
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OZET

Meyvelerinin taze olarak tliketilmesinin yani sira yaprak, ¢icek ve meyvelerinden tibbi olarak
yararlanilmasi, yaban hayati i¢in 6nem tasimasi ve kurakliga dayanikli olma 6zelligi ile 6nem
tastyan Ali¢ (Crataegus spp.) aynit zamanda dekoratif bir siis bitkisidir. Bu tiiriin vejetatif
tiretim (gelik, as1, doku kiiltiiri vb.) yontemiyle tiretimi yapilmasi yoniinde ¢aligmalar tohum
¢imlenme engeline sahip olmasi nedeni ile 6nem tagimaktadir. Celikle iiretimde, koklendirmeyi
tesvik amaci ile kullanilan hormonun dozu, kdklendirme ortami, anag¢ bitkinin tiirii, alinan
celiklerin tipi ve ¢elik alma zamani gibi faktorlerin etkin oldugu bilindiginden bu ¢alismada,
farkli gelik alma dénemleri ve IBA (Indol Biitirik Asit) dozlarinin Artvin Ilinde dogal olarak
yayilis gosteren Crataegus microphylla, C. orientalis ve C. azarolus var. pontica taksonlarinin
yumusak ve sert celiklerinin kdklenmesi {izerine etkisi belirlenmeye calisilmistir. Bu amagla
farkli dénemlerde Artvin ilinden 3 farkli alandan alman yumusak geliklere uygulanan IBA
dozlarmin (500, 1000 ve 2000 ppm) ve yar1 odunlagsmis celiklere uygulanan IBA dozlarimin
(3000, 5000 ve 8000 ppm) kdklenme basarisi lizerine etkisi arastirilmistir. Calisma sonucunda,
kok primordiyumu olusumunun tiim islemlerde diisiikk oldugu ve taksonlara, celik alma
donemine ve uygulanan IBA dozuna gére kok primordiyum olusumunun farklilik gosterdigi
tespit edilmis olup C. microphylla, C. orientalis ve C. azarolus var. pontica taksonlarinda yari
odunlagsmis celiklere uygulanan 5000 ppm IBA dozunun genel olarak daha yiiksek kok
primordiyum olusumuna yol agtig1 tespit edilmistir.

Anahtar Kelimeler: Vejetatif tiretim, Alig, IBA, gelik, koklendirme

122



| LONFER;
o Ay
& &

AVRASYA 13th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES June 27 - 30, 2025 - TASHKENT
PROCEEDING BOOK - ISBN : 978-625-5962-93-5

EVALUATION THE EFFECT OF DIFFERENT CONCENTRATIONS OF IBA AND
TIME OF TAKING CUTTING ON ROOTING OF Crataegus microphylla, C. orientalis
and C. azarolus var. pontica

ABSTRACT

Hawthorns (Crataegus sp.) are consumed fresh, and their leaves, flowers and fruits are used
medicinally. Hawthorn, which is important with its drought-resistant feature and for wildlife,
is also a decorative ornamental plant. Studies on the production of this species by vegetative
production (cutting, grafting, tissue culture, etc.) are important because seeds of many
hawthorns exhibit double dormancy. It is known that factors such as hormone application,
rooting medium, type of rootstock plant, type of cuttings and cutting time are effective in cutting
propagation. This research was carried out to investigate the effects of different time of taking
cutting and IBA (Indole-3-butyric acid) concentrations on rooting ability of softwood and semi-
hardwood cuttings of Crataegus microphylla, C. orientalis and C. azarolus var. pontica
naturally distributed in Artvin Province. For this purpose, softwood and semi-hardwood
cuttings were taken at different vegetation periods from three locations of Artvin, Tiirkiye. The
collected softwood cuttings were then treated with 500, 1000, 2000 ppm of IBA and semi-
hardwood cuttings were treated with 3000, 5000 and 8000 ppm of IBA. As a result of the study,
it was determined that root primordium formation was low and varied according to the
Crataegus taxa, time of taking cutting and IBA concentrations, and 5000 ppm of IBA applied
to semi-hardwood cuttings generally resulted in higher root primordium formation in the three
Crataegus taxa.

Key Words: Vegetative propagation, Hawthorn, IBA, cutting, rooting

1. GIRIS

Alig (Crataegus spp.) cinsi, ¢cok sayida ve degisken tiirler iceren Rosaceae familyasinin
Maloideae alt familyasina aittir. Diinya iizerinde Rosaceae familyasinin Crataegus L. cinsine
ait yaklasik 150-200 kadar tiir oldugu ve bu tiirler cogunlukla kuzey yarimkiirenin iliman
bolgelerinde (Bat1 Asya, Avrupa, Kuzey Amerika) ve orta Amerika’da yayilis gostermektedir.
Tiirkiye’de 16 alig tiirii olmak iizere toplam 27 takson dogal yayilis gostermektedir. Tiirkiye,
alig tilirleri icin 6nemli bir gen merkezi durumunda olup tilkemizin bir¢ok yoresinde degisik alig
tiir ve genotiplerine yaygin olarak rastlanmaktadir. Aga¢ formu ¢alidan tek aga¢ formuna kadar
degismekte olup Ege, Dogu Akdeniz, Giineydogu Anadolu, I¢ Anadolu ve Kuzeydogu Anadolu
kesimlerinde farkli alig tiirleri ve bunlarin ara formlar1 yaygin olarak bulunmakta olup daha ¢ok
daglik, calilik ve kayalik alanlarda diisiik su ihtiyacindan dolay1 iilkemizin hemen her
bolgesinde yayilis gostermekte ve biyogesitlilik ve ekolojik bakimdan 6nem tagimaktadir [1-8].

Alig, diinyada ve iilkemizde taze olarak tiiketilmesinin yani sira yaprak, ¢icek ve meyvelerinden
tibbi olarak da faydalanilmaktadir [9-13]. Ayrica kurakliga dayanikli olma 6zelligi ile de 6nem
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tastyan ve siis bitkisi olarak kullanilan Alig, kisin yapragini doken ¢ali ya da aga¢ formunda bir
bitki olarak yaban hayati i¢in de 6nem tasimaktadir [3,14-17].

Aliglarin  tohum ¢imlenme engelinin bulunmas1 ve vejetatif {iretimin avantajlarindan
yararlanabilmek amaci ile bu yonde ¢alismalar yapilmaktadir. Vejetatif iiretim Alig tiirtinde
yaygin olarak asi, ¢elik ve doku kiiltiirli yolu ile yapilabilmekle birlikte ¢aligmalar sinirli ve
basar1 diizeyi diisiik kalmistir [17-25].

Koklendirme amaciyla bitkilerden alinan ¢eliklerde; koklenme oranlarinda goriilen
farkliliklarda celiklerin rejenerasyon yetenekleri ve genetik yapisi etkilidir. Ayrica;
koklendirmeyi tesvik amaci ile kullanilan hormonun ¢esiti ve dozu, koklendirme ortami ve
ortamdaki sicaklik, 151k kosullar1 ve su iliskileri, ana¢ bitkinin tiirii ve kalitesi, yasi, alinan
celiklerin tipi, uzunlugu, kalinligi, karbon/azot dengesi, ¢elik alma zamani, anag bitkilerin sahip
olduklart i¢sel hormonal dengeler ve celiklerin anatomik yapisi da bitkilerden alinan bu
celiklerin koklenme oranlarini etkileyen en 6nemli faktorlerdendir [20,26-34].

Celikle tretimde yeterli miktarda oksin hormonu kullanilmasi, ¢eliklerin tabanina
karbonhidratlarin tasiniminin artirmasi, adventif kok olusumunu tesvik etmesi ve ¢elik basina
diisen kok sayisini ve kalitesini arttirmak amaciyla birgok tiiriin ¢elikle koklendirilmesinde
anahtar bir rol oynamaktadir [20,35].

Yapilan calismalarda IBA, NAA ve [AA gibi biiylime diizenleyici maddelerin celiklerin
koklenmesi iizerinde etkili oldugu belirtilmekle birlikte koklendirmede en yaygin kullanilan
biiylime diizenleyici madde, oksin gurubundan IBA’dir. IBA, oksini yikan enzim sistemleri
tarafindan yavas parcalanmaktadir. Koklenmeyi tesvikte, etkisi siirekli ve ¢oktur. IBA, ¢ok
yogun (1000-8000 ppm) veya seyreltik (10-25 ppm) ¢6zelti seklinde uygulanabilmekte ve
celiklerin koklenme oranlari {izerinde olumlu etkisi olmaktadir. IBA’nin taksonlara ve ¢elik
alma zamanina bagh olarak uygulanan doz diizeyi (0-8000 ppm); kallus yiizdesi, primordium
olusumu, koklenme yiizdesi, kdk sayist ve kok uzunlugu gibi faktorler {izerinde etkili
olmaktadir. Ali¢ tiirleri ile yapilan vejetatif iliretme caligmalarinda IBA ve NAA gibi
hormonlarin etkinligi arastirilmis fakat koklenme basarisinda arzu edilen basar1 diizeyi
yakalanamamistir [14,17-20,22,23,29,35-38].

Bu arastirma, Artvin Ilinde dogal olarak yayilis gosteren Crataegus microphylla K. Koch,
Crataegus orientalis Pallas ex M. Bieb ve Crataegus azarolus var. pontica (K. Koch) K.I.Chr.
taksonlarinin ¢eliklerinin kdklenmesi tizerine farkli ¢elik alma donemleri ve IBA dozlarmin
etkisini belirlemek amaciyla ytriitilmiistiir.

2. MATERYAL VE YONTEM

Artvin ilinde dogal olarak yayilis gosteren Crataegus microphylla, Crataegus orientalis ve
Crataegus azarolus var. pontica taksonlarinin g¢elikle {iretimde hormon kullanilarak
koklendirme potansiyeli belirlenebilmesi amaciyla calisilan {i¢ taksona ait ¢elik materyalleri,
taksonlarin dogal olarak yayilis gosterdigi alanlardan (Artvin-Tiirkiye) elde edilmis olup her
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bir taksondan en az 6 farkli saglikli bireyden olmak iizere yumusak ¢elikler 2014-Maysis ayinda,
yar1 odunsu ¢elikler ise 2014 ve 2015-Ekim ayinda alinmistir (Cizelge 1)

Cizelge 1. Celiklerin Alind1g1 Alanlar

Taksonlar Celiklerin Alindig1 Alan Z:)ksekhk
Crataegus microphylla Savsat - Arpali Koyl 1257
Crataegus orientalis Ardanug - Tosunlu Koyii 1540
Crataegus azarolus var. pontica Ardanug - Giimiishane Koyt~ 910

Yumusak celikler tepe tomurcugu tastyan siirglinlerden (bas celigi) alinmak suretiyle yaprakli
olarak 5-12 ¢cm boyunda en az 3 bogumlu olarak hazirlanmistir. Celiklerin kesimi ise son
bogumun hemen altindan yapilmistir. Sabah erken saatlerde alinan g¢elikler nemlendirilmis
cuval icinde nemli bir ortamda saklanarak laboratuvara getitilmistir.

Yar1 odunlagsmis ¢elikler ise biiylime mevsiminin sonunda kismen odunlasan tepe tomurcugu
tagiyan siirgiinlerden alinmistir. Alinan yari odunlasmis ¢elikler yaprakli olarak 8-15 cm
boyunda olup, yumusak ¢elik aliminda oldugu gibi en az 3 bogumlu olarak hazirlanmistir.
Celiklerin kesimi yine son bogumun hemen altindan yapilmistir.

Calisilan ti¢ taksondan alinan hem yumusak hem de yari odunlasmis ¢eliklere kdklenmeyi
tesvik etmek amaciyla en yaygin olarak kullanilan toz formundaki IBA (Indol Butirik Asit)
hormonunun 500, 1000, 2000, 3000, 5000 ve 8000 ppm konsantrasyonlar1 hazirlanarak
celiklerle isleme tabi tutulduktan sonra celikler kdklendirme ortamina dikilmistir (Cizelge 2 ve
3). IBA uygulamas: celiklerin taban kisimlarinin 2 cm’lik  boliimleri belirlenen
konsantrasyonlardaki IBA soliisyonuna 5 saniye daldirilarak yapilmis ve takiben celikler
koklendirme yastiklarina dikilmistir

Cizelge 2. Yumusak Celiklere Uygulanan IBA Konsantrasyonu

Taksonlar IBA Hormon Konsantrasyonu

Crataegus microphylla 500 ppm, 1000 ppm, 2000 ppm
Crataegus orientalis 500 ppm, 1000 ppm, 2000 ppm
Crataegus azarolus var. pontica 500 ppm, 1000 ppm, 2000 ppm

Cizelge 3. Yar1 Odunlagsmis Celiklere Uygulanan IBA Konsantrasyonu

Taksonlar IBA Hormon Konsantrasyonu

Crataegus microphylla 3000 ppm, 5000 ppm, 8000 ppm
Crataegus orientalis 3000 ppm, 5000 ppm, 8000 ppm
Crataegus azarolus var. pontica 3000 ppm, 5000 ppm, 8000 ppm

Celikler kolendirme i¢in 16 hafta siire ile koklendirme ortaminda tutulmus ve ¢eliklerin
sulanmasi, ortamin nemi kontrol edilerek ve ekim ortaminin kiiflenmemesi saglanarak ihtiyag
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duyulan zamanlarda sulama yapilmistir. Kiiflenmeyi engellemek amaciyla ortam neminin
kontrol edilmesi, ortam sicakliginin diizenli olmasi, ortamin havalandirilmasi ve ¢eliklerin asir1
sicaktan etkilenmemesi i¢in seradaki sistem ¢ogunlukla otomatik, ihtiyac¢ halinde manuel olarak
calistirilmistir.

Denemeler tesadiif parselleri deneme desenine gore her tekerriirde 30 adet ¢elik kullanilarak 3
tekerriirlii olarak Artvin Coruh Universitesi Ormancilik Uygulama ve Arastirma Merkezi
serasinda kurulmus olup veriler varyans analizi ile SPSS programi kullanilarak analiz
edilmistir. Islemler arasinda farkliliklar bulunmasi durumunda farkliliklar1 gérebilmek amaci
ile Duncan’s Testi (p<0.05) uygulanmustir.

3. BULGULAR VE TARTISMA

Crataegus microphylla tiiriinde en yiiksek kok primordiyum olusum yiizdesinin 2015 yilinda
yar1 odunlagmis ¢eliklere uygulanan 5000 ppm’ lik islemde (%23.3) elde edilirken 2014 yilinda
yar1 odunlagmisg ¢eliklere uygulanan 5000 ppm uygulamasi onu takip etmistir. 3000 ppm ve
daha diisik IBA dozu hem yesil hem de yari odunlagmig c¢eliklerde en diisik kok
primordiyumun olusumuna yol agmistir (Cizelge 4). Calismada yar1 odunlasmis ¢eliklerde IBA
uygulamasi sonucu kok primordiyum olusumu celik alinan yillara (2014 ve 2015) bagli olarak
da farklilik gostermektedir.

Cizelge 4. Crataegus microphylla Tiiriinde Kok Primordiyum Olusumu

. Kok primordiyum
Islem olusumu, %
500 ppm (Yumusak ¢elik-2014) 2.22¢
3000 ppm (Yar1 odunlagsmis ¢elik-2014) 3.33e
3000 ppm (Yar1 odunlasmis ¢elik -2015) 5.56d
2000 ppm (Yumusak ¢elik-2014) 6.67d
8000 ppm (Yar1 odunlagmis ¢elik -2014) 10.00c
1000 ppm (Yumusak ¢elik-2014) 11.11c
8000 ppm (Yar1 odunlagsmus gelik -2015) 13.33bc
5000 ppm (Yar1 odunlagmis ¢elik -2014) 16.67b
5000 ppm (Yar1 odunlasmis gelik -2015) 23.33a

Ayni harfle gosterilen degerler arasinda istatistik anlamda fark yoktur (p<0.05).

Crataegus orientalis tiirlinde en yiiksek kdk primordium olusumu yesil ¢eliklere uygulanan
1000 ppm (%42.2) ve yart odunlagmis celiklere uygulanan 3000 ve 5000 ppm IBA dozunda
(sirastyla %43.3 ve 41.1) tespit edilmistir. Yesil ¢eliklere ugulanan 500 ve 2000 ppm IBA
dozunun yeterli olmadigi goriilmektedir. 8000 pppm IBA soliisyonu yar1 odunlasmis ¢eliklerde
kok primordiyum olusumunu diisiirmiistiir (Cizelge 5). Calismada, IBA uygulamasi sonucu yari
odunlagmis ¢eliklerde kok primordiyum olusumu ¢elik alinan yila (2014 ve 2015) bagl olarak
da farklilik gostermektedir.
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Cizelge 5. Crataegus orientalis Tiiriinde Kok Primordiyum Olusumu

. Kok primordiyum
Islem olusumu, %
500 ppm (Yumusak ¢elik-2014) 5.56d
2000 ppm (Yumusak ¢elik-2014) 7.78d
8000 ppm (Yar1 odunlasmis ¢elik-2014) 13.33c
8000 ppm (Yar1 odunlasmis ¢elik-2015) 21.11b
5000 ppm (Yar1 odunlasmus ¢elik-2014) 24.44b
3000 ppm (Yar1 odunlagmis ¢elik-2014) 25.56b
5000 ppm (Yar1 odunlagmis ¢elik-2015) 41.11a
1000 ppm (Yumusak ¢elik-2014) 42.22a
3000 ppm (Yar1 odunlagmis ¢elik-2015) 43.33a

Ayni harfle gosterilen degerler arasinda istatistik anlamda fark yoktur (p<0.05).

Crataegus azarolus var. pontica taksonunda en yiiksek kok primordiyum olusum yiizdesinin
yar1 odunlasmis celiklere uygulanan 5000 ppm’lik islem sonucu elde edildigi goriilmekte olup
2014 yilinda alinan yar1 odunlagsmis ¢eliklerde %21.8 ve 2015 yilinda alinan yar1 odunlagmis
celiklerde 9%26.7 olarak elde edilmistir (Cizelge 6). IBA konsantrasyonunun artmasi yari
odunlasmis ¢eliklerde kok primordiyum olusumunu distirmiistiir. 500-2000 ppm IBA dozunun
yesil celiklerin koklenmesi i¢in yeterli olmadig1 goriilmektedir. En yiiksek kok primordiyum
olusumu yar1 odunlagsmis ¢eliklerde elde edilmis ve farkli yillarda (2014 ve 2015) alinan yar1
odunlagmis ¢elikler arasinda kok primordiyum olusumu agisindan farklilik tespit edilmemistir.

Cizelge 6. Crataegus azarolus var. pontica Taksonunda Kok Primordiyum Olusumu

Kok primordiyum

Islem olusumu, %
500 ppm (Yumusak ¢elik-2014) 2.22d
1000 ppm (Yumusak celik-2014) 4.44d
8000 ppm (Yar1 odunlagsmus ¢elik-2014) 4.44d
2000 ppm (Yumusak celik-2014) 5.56¢cd
3000 ppm (Yar1 odunlagmig ¢elik-2014) 8.89¢c
8000 ppm (Yar1 odunlasmis ¢elik-2015) 8.89c
3000 ppm (Yar1 odunlasmis ¢elik-2015) 15.33b
5000 ppm (Yar1 odunlagmig ¢elik-2014) 21.78ab
5000 ppm (Yar1 odunlasmis ¢elik-2015) 26.67a

Ayni harfle gosterilen degerler arasinda istatistik anlamda fark yoktur (p<0.05).

Meyve olarak ve siis bitkisi amagli kullanimi yaninda, tibbi amaglh kullanilabilmesi ve olumsuz
kosullara kars1 dayanikli olmasi nedeniyle sicagi seven ve fazla verimli bir ortam istemeyen bir
tiir olan ali¢ bitkisinin ¢ogaltilmasi iilkemiz agisindan 6nem tagimaktadir. Ancak, alig tiirlerinin
tohumlarinda ¢imlenme engelinin bulunmasi ve bunun giderilmesinin zor olmasit ve tohumla
yetistirmenin uzun zaman almasi, bu tiirlerin ¢elikle ¢cogaltilmasinin 6nemini artirmistir.
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Bu ¢alismada, Crataegus microphylla, C. orientalis ve C. azarolus var. pontica taksonlarinin
kok primordiyum olusumunun ¢elik alma donemlerine ve uygulanan IBA dozlarina gore
farklilik gosterdigi ortaya ¢ikmistir. Bunun nedeni geliklerin karakteristik yapilarinin tiirler
arasinda ve tiir iginde de farklilik gostermesinden kaynaklanabilir. Nitekim Haissig ve ark.
(1992), ¢geliklerde kok olusumunun genetik, fizyolojik ve kimyasal faktorler tarafindan kontrol
edilmekte oldugunu ve bu faktorlerin koklenme farkliligina neden oldugunu belirtmektedir
[27]. Hartmann ve ark. (1997) tarafindan yapilan ¢alismada ise celiklerin rejenerasyon
yeteneklerinin tiirler arasinda ve tiir icinde farklilik gosterebilecegi belirtilmektedir [20].
Celikle cogaltmada koklenme oranlari, tiirler arasinda olduk¢a degiskenlik gosterebilmekte ve
koklenme oranlar1 arasinda farkliliklarin fizyolojik ve kimyasal faktorler tarafindan kontrol
edildigi kabul edilmekle beraber, tiirlerin regenerasyon yeteneklerinin ve genetik yapilarinin
farkli olmasi, uygun ortam kosullari, anag¢ bitkinin yasi, kalitesi, ¢elik alma zaman, ¢elik tipi,
koklendirmede kullanilan bitki biiylime diizenleyicilerin konsantrasyon oranlar1 gibi bir¢ok
etmenlerin belirleyici faktorler oldugu yapilan arastirmalarla ortaya konmustur [20,26,28,29].
Bazi ¢aligsmalarda ¢elikle tiretilen fidanlarin dikimden sonraki biiyiime 6zelliklerinin tohumdan
elde edilen fidanlara gore farklilik gosterdigi de ifade edilmektedir [39,40].

Bu ¢alismada Crataegus microphylla, C. orientalis ve C. azarolus var. pontica tiirlerinde kok
primordiyum olusumunun c¢elik alma zamanmi ve uygulanan IBA dozlar1 sonucu yiiksek
olmadig1 goriilmektedir. Ug farkli Crataegus taksonunda kéklenme oranmin diisiik olmasi
dissal (kullanilan su, ortam sicaklig1 ve nemi, koklendirme ortami) ve i¢sel (hormon dozu, ¢elik
kalitesi) gibi faktorlerden kaynaklanmig olabilir. Baraldi ve ark. (1995), koklenmesi gii¢ olan
tirlerde daha yogun bir kallus dokusu olusmasina ragmen kok primordiyumu olusumunun
kolay koklenen tiirlere gore daha diisiik oranlarda gergeklestigini belirtmektedir [41]. Haissig
(1979), IBA’nin Phaseolus vulgaris ve Pinus banksiana celiklerinde kokte primordium
baslangicini biiyiik olciide arttirdigini belirtmektedir [42].

Bir¢ok tiirde ¢elikle iiretimde IBA hormonunun kullanilmasi koklenme basarisi {izerinde
olumlu yonde etkili olmakla birlikte [31,32,35,37,43], Ali¢ tiirlinde istenen basari
saglanamamustir [14,17-19,20,38]. Metivier (2000), Gokbunar (2007) ve Maharik ve ark.
(2009) tarafindan tarafindan Crataegus tiirlerinde yapilan mikrogogaltim ¢aligmalarinda da
IBA uygulamasi sonucu kdklenme oraninin diisiik oldugu belirtilmektedir [22,23,25].

Christianson ve Warnick (1988) tarafindan yapilan ¢alismada Crataegus sinaica tiiriinde
yuksek oranda yapilan oksin uygulamalarinda kallus ve koklenmenin gerceklesmedigi
belirtilmektedir [44]. Crataegus opaca tiiriine ait iki kiiltiivarda 8000 ppm IBA ve 2000 ppm
NAA ile birlikte muamele edilen yumusak govde celikleri kullanilarak %35 kdklenme elde
edilebilmistir [18]. Bush ve ark. (1991) tarafindan yapilan ¢alismada ise Crataegus opaca
tiiriiniin odunsu ¢eliklerinde 3000 ppm ve 8000 ppm IBA uygulamasiyla 12 haftadan sonra
kallus olusumunun goriindiigli, fakat nihayetinde yalnizca %10 koklenme basaris1 elde
ettiklerini belirtmektedirler [19].
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4. SONUC

Aligin vejetatif tiretiminde tiir, ¢celik alma zamani ve hormonlarin (IBA, NAA gibi) etkili oldugu
ancak vejetatif tiretimde (celik, as1 ve doku kiiltiirti gibi) koklenme oranin yiiksek olmadigi
ifade edilmektedir [17-19,23,45,46]. Yapilan bu ¢alismada da ii¢ farkli alig tiiriinde farkli
donemlerde alinan ¢eliklere uygulanan IBA dozlar1 sonucu genel olarak ytiksek koklenme orant
elde edilememistir. Calisma sonucunda, Crataegus microphylla, C. orientalis ve C. azarolus
var. pontica taksonlarinda kok primordiyum olusumunun taksonlara, ¢elik alma donemine ve
uygulanan IBA dozuna gore farklilik gosterdigi tespit edilmis olup yar1 odunlasmis ¢eliklere
uygulanan 5000 ppm IBA dozunda genel olarak daha yiiksek kok primordiyum olusumunun
elde edildigi ortaya ¢ikmustir.
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OZET

Hizli Diinya niifusu artigina paralel olarak son yillarda, yiiksek verim elde etmek amaciyla
tarimsal liretimde yogun bi¢imde giibre, pestisit ve hormon kullanimi ¢evresel bozulmalara ve
dogal kaynaklarin tiikkenmesine yol agmaktadir. Ozellikle nitrat igeren giibrelerin kontrolsiiz
kullanimi, yer alt1 sularinda kirlilik olusturarak ekosistemi ve insan sagligini tehdit etmektedir.
Bu durum, ¢evre dostu ve siirdiiriilebilir tarim uygulamalarinin gerekliligini ortaya koymustur.
Bitkilerin kok bolgelerinden izole edilen ¢esitli mikroorganizmalar, bitki biiylimesini ve besin
alimin artirmak, giibre kullanimini optimize etmek amaciyla degerlendirilmektedir. Bitki kok
cevresi, mikrobiyal etkinligin yiiksek oldugu bir alan olup, bu bélgede yer alan bazi bakterilere
“rizobakteriler” denilmektedir. Bitki gelisimini olumlu etkileyen bu bakteriler, “Bitki
Gelisimini Destekleyen Rizobakteriler (PGPR)” olarak adlandirilmaktadir. PGPR’lar, bitki
gelisimini dogrudan veya dolayli mekanizmalarla artirabilir. Dolayli yollarla patojenlerin
zararli etkilerini azaltirken; dogrudan etki mekanizmalar1 arasinda atmosferik azot fiksasyonu,
siderofor tiretimi, bitkisel hormon (auksin, sitokinin, gibberellin) sentezi, fosfor gibi
minerallerin ¢ozlinilirliigiinii artirma ve ¢esitli enzimlerin {iretimi yer almaktadir. Ayrica PGPR’
lar kimyasal girdilere olan ihtiyaci azaltarak hem maliyetleri diisiirmekte hem de ¢evrenin
korunmasina katki saglamaktadir. Bu derlemenin amaci, PGPR’larin tarimsal uygulamalarda
kullaniminin siirdiiriilebilir tarimin acisindan tasidigi 6neme dikkat ¢cekmektir.

Anahtar Kelimeler : PGPR, Biyolojik Azot Tespiti, Auxin, Sitokinin, Giberellin, Fosfor
Coziicii Bakteriler
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ABSTRACT

In parallel with the increase in the world population, in recent years, the intensive use of
fertilizers, pesticides and hormones in order to achieve high efficiency in agricultural
production has led to environmental degradation and depletion of natural resources.
Uncontrolled use of fertilizers, especially those containing nitrate, threatens the ecosystem and
human health as it causes pollution in groundwater. This situation has revealed the necessity of
environmentally friendly and sustainable agricultural practices. Various microorganisms
isolated from the root zones of plants are evaluated to increase plant growth and nutrient uptake,
and to optimize fertilizer use. The area around the plant root is an area where microbial activity
is high, and some bacteria in this area are called “rhizobacteria”. These bacteria, which
positively affect plant development, are called “Plant Growth Promoting Rhizobacteria
(PGPR)”. PGPRs can increase plant growth through direct or indirect mechanisms. While
reducing the harmful effects of pathogens indirectly, it directly affects atmospheric nitrogen
fixation, siderophore production, plant hormone (auxin, cytokinin, gibberellin) synthesis,
solubility of minerals (such as phosphorus) and production of various enzymes among its
mechanisms. In addition, PGPRs reduce the need for chemical inputs, thus reducing costs and
contributing to environmental protection. The aim of this review is to draw attention to the
importance of the use of PGPRs in agricultural practices for sustainable agriculture.

Keywords: PGPR, Biological Nitrogen Fixation, Auxin, Cytokinin, Gibberellin,
Phosphorus-Solving Bacteria
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1. GIRIS

Bitkisel iiretim ve zararli organizmalarla miicadelede kontrolsiiz sekilde uygulanan
kimyasal giibre ve pestisitler; toprak sagliginin bozulmasi, ¢evre kirliligi ve zararli patojenlerin
cogalmast gibi olumsuz sonuglar dogurmaktadir (Beckman, 1997; Saber, 2001). Tarim
ekosistemlerinde yaygin olarak bulunan toksik ve zararli kimyasallar, bitkiler araciligiyla
topraga ve su kaynaklarina karigarak gida giivenligini tehdit etmektedir. Bu durum, tim
diinyada ¢evreye zarar veren ve kaynaklari tiikketen geleneksel tarim yontemleriyle kaliteli ve
yeterli gida temin edilemeyecegi yoniinde endiselere yol agmistir. Asir1 ve hatali tarimsal
uygulamalar, su ve rilizgar erozyonuna, toprak besin elementlerinin tiikenmesine ve organik
madde kaybina neden olarak verimliligi diistirmektedir (Saber, 2001). Bu baglamda, kimyasal
girdi kullanilmaksizin saglikli ve ¢evre dostu tarimsal iiretim kaginilmaz bir gereklilik haline
gelmistir.

Siirdiiriilebilir ve temiz tarim, organik atiklarin geri doniisiimii, biyogiibrelerle rizosferin
zenginlestirilmesi, biyopestisitlerin yayginlastirilmas1 ve tarimda Kkirleticilerin biyolojik
yollarla bertaraf edilmesi gibi yaklasimlar1 esas almaktadir. Kimyasal giibre kullaniminin
cevresel maliyetleri ve ekonomik yiikii, biyolojik giibrelerin gelistirilmesi ve benimsenmesi
gerekliligini giindeme getirmistir. Bu kapsamda, PGPR’larin tarimsal verimliligi artirmadaki
potansiyelleri iizerine yapilan ¢alismalar hiz kazanmistir.

PGPR'lar; biyolojik azot fiksasyonu, fosforun kullanilabilir hale getirilmesi,
sideroforlarla demir alimi, bitki hormonlari tiretimi (auksin, sitokinin, gibberellin) ve bitkisel
etilen seviyesinin diisiirlilmesi gibi ¢esitli mekanizmalar aracilifiyla bitki gelisimini
desteklemektedir (Glick, 1995; Lucy ve ark., 2004). Bu c¢alisma, PGPR’larin ¢evresel
stirdiiriilebilirlik acisindan tasidigi rolii irdelemeyi amaglamaktadir.

2. Bitki Biiyiimesini Tesvik Eden Rizobakteriler (PGPR)

Bitki kok bolgesinde yasayan bazi bakterilerin, gesitli etki yollartyla bitki biiytimesini
olumlu yonde etkiledigi, yapilan bilimsel calismalarla ortaya konmustur. Bu yararh
mikroorganizmalar, Kloepper ve arkadaslar (1980) tarafindan PGPR (Plant Growth Promoting
Rhizobacteria) olarak tamimlanmis ve bitkilere sagladiklar1 ¢ok sayida fayda nedeniyle
“Probiyotik Rizobakteriler” adiyla da bilinmektedir (Ram ve ark., 2013). PGPR’lar; atmosferik
azotu tutmalari, fosfor ve agir metalleri mobilize etmeleri, hormon {iretmeleri, su ve besin
elementlerinin alimin1 kolaylagtirmalari, kok yapisin1 gelistirmeleri ve bitkideki enzim
faaliyetlerini artirmalar1 gibi gesitli biyolojik mekanizmalar yoluyla bitki gelisimini tesvik
ederler (Ahemad ve ark., 2013). Rizobakterilerin genis kullanim potansiyeli {izerine yapilan
arastirmalar, bir¢ok bilim insani tarafindan yiiriitilmektedir. Bu ¢alismalar, agir metal
detoksifikasyonu (Wani ve ark., 2010; Ma, Rajkumar ve ark., 2011), pestisitlerin ayrismasi, tuz
stresi tolerans1 (Mayak ve ark., 2004), bitki patojenlerine kars1 biyolojik miicadele (Hynes ve
ark., 2008; Tozlu ve ark., 2012), bitkilerin mineral ve besin elementlerinden faydalanma
diizeyinin artirilmasi (Cakmakei, 2009), bitki hormonlar1 ve enzim iiretimi araciliiyla
gelisimin desteklenmesi gibi etkilere odaklanmaktadir.
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