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Scientific Development and Innovative Approach

1" INTERNATIONAL YESILIRMAK SCIENTIFIC RESEARCH
AND INNOVATION CONGRESS
13-14 MARCH AMASYA/TURKIYE

Congress Program

Participant Countries:
ALGERIA/ETHIOPIA/GEORGIA/INDIA/MEXICO/MOROCCO/NIGERIA/UKRAINE/USA/
SAUDI ARABIAPAKISTAN

IMPORTANT, PLEASE READ CAREFULLY
To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID or Personal Link Name”
and solidify the session. The presentation will have 15 minutes (including questions and answers). The Zoom application is free
and no need to create an account. The Zoom application can be used without registration. The application works on tablets,
phones and PCs. Speakers must be connected to the session 10 minutes before the presentation time. All congress participants
can connect live and listen to all sessions. During the session, your camera should be turned on at least %70 of session period.
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. Before you login to Zoom please indicate your name surname and hall
number, exp. Hall-1, Fatih KARIPOGLU

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN

Kongremizde Yazim Kurallarina uygun goénderilmis ve bilim kurulundan gecgen bildiriler igin online (video konferans sistemi
Uzerinden) sunum imkani saglanmistir. Sunumlar igin 15 dakika (soru ve cevaplar dahil) sire ayriimistir. Online sunum
yapabilmek igin https://zoom.us/join sitesi Uzerinden giris yaparak “Meeting ID or Personal Link Name” yerine ID numarasini
girerek oturuma katilabilirsiniz. Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur. Zoom uygulamasi kaydolmadan
kullanilabilir. Uygulama tablet, telefon ve PC’lerde galisiyor. Her oturumdaki sunucular, sunum saatinden 10 dk 6ncesinde
oturuma baglanmis olmalar gerekmektedir. Tim kongre katilimcilar canli baglanarak tim oturumlari dinleyebilir. Moderatér —
oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

TEKNIK BILGILER
Bilgisayarinizda mikrofon olduguna ve galistigina emin olun. Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz. Katilim
belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir. Kongre programinda yer ve saat degisikligi gibi talepler dikkate
alinmayacaktir. Zoom'a girig yaparken dnce liitfen adinizi, soyadinizi ve SALON numaranizi yaziniz, Ornek: Hall-1, Fatih
KARIPOGLU

MEETING ID: 813 7485 4767

PASSCODE: 505887
https://usO6web.zoom.us/j/81374854767 ?pwd=vadtaJgUEPsCQBv8osmAeLfrEFiArJ.1




ANKARA LOCAL TIME MEETING ID: 813 7485 4767
10%°:11% PASSCODE: 505887

HEAD OF SESSION: Prof. Dr. Halil Baris OZEL

TOPICTITLE \ AUTHORS AFFILIATION
Prediction Of Some Morph-Genetic Characteristics In Prof. Dr. Halil Baris OZEL Bartin University
Anatohan Black Pine (Pinus nigra Arnold.) Using Tugrul VAROL
Machine Learning Algorithms

Prof. Dr. Halil Baris OZEL Bartin University

Predicting Juvenility Dynamics In Pedunculate Oak Tugrul VAROL
(Quercus robur L.) Using Machine Learning
Algorithms

Producers Perspectives On Pesticide Use in Res. Assist.Berna KELES

Agricultural Production: A Survey Study Emine Sema CETIN Yozgat Bozok University

A Study On The Challenges Encountered in Emine Sema CETIN

Agricultural Production And Proposed Solutions Res. Assist.Berna KELES Yozgat Bozok University

Valorization of Rosehip (Rosa canina L.) Processing

Wastes into Value-Added Products Prof. Dr. Aysen KOG University of Yozgat Bozok

Nutritional Value, Bioactive Components, and

Evaluation Methods of Rosehip (Rosa canina L.) Prof. Dr. Aysen KOG University of Yozgat Bozok




ANKARA LOCAL TIME

10%:11%

MEETING ID: 813 7485 4767
PASSCODE: 505887

HEAD OF SESSION: Prof. Dr. Kilbra KARAMAN

TOPIC TITLE \
Spatial Enhancement Of Streets In Erzurum City Center
Within The 15-Minute City Approach

AUTHORS

Mahmut Han COBAN
Prof.Dr. Nalan DEMiIRCIOGLU

AFFILIATION
Ataturk University

Walkability And Environmental Factors In Pedestrian
Use: The Case Of Erzurum City Center With A 15-Minute
City Approach

Mahmut Han COBAN
Prof.Dr. Nalan DEMIRCIOGLU

Atatirk University

Kiiltiirel Miras Alanlarmin Peyzaj Planlama Siirecine
Entegrasyonu: Kavramsal Bir Cerceve Ve Yozgat Icin
Model Onerisi

Prof. Dr. Kilbra KARAMAN

Yozgat Bozok University

Kulturel Peyzajda Mekansal Sureklilik: Kavramsal
Gelisim Ve Planlama Yansimalar: Uzerine Sistematik Bir
Derleme

Prof. Dr. Kilbra KARAMAN

Yozgat Bozok University

The Sponge City Approach In Sustainable Cities: A
Nature-Based Water Management Model

Damla AKTEPE
Lect. Funda ANKAYA

Ege University/Manisa Celal Bayar
University

Investigation Of Vertical Garden Systems In Dense Urban
Texture In Terms Of Urban Sustamability

Lect.Funda ANKAYA
Damla AKTEPE

Ege University/Manisa Celal Bayar
University

Water Scarcity In The Context Of Climate Change:
Assessment Of Its Impacts On Water Resources And
Ecosystems

Damla AKTEPE
Prof. Dr. Bahriye GULGUN

Ege University




ANKARA LOCAL TIME
10%0:12%

MEETING ID: 813 7485 4767
PASSCODE: 505887

HEAD OF SESSION: Assist. Prof. Dr.Bekir Stk SIRIKCI

TOPICTITLE

Improvement of Metal Additive Manufacturing
Processes in Aerospace through Collaborative Robot
Systems

AUTHORS

Nafel DOGDU

AFFILIATION

Akdeniz University

Geological Features And Mineral Prospectivity Of The
Coastal Region Of Kenya

Assist. Prof. Dr.Gokhan DEMIRELA

Aksaray University

Design Of A Closed-Loop Current Controlled And
Hardware-Proctected For Electric Vehicle

Mehmet BASOGLU
Levent PEHLiVAN
Tugba DURMUS

Giimiishane University/istanbul Arel
University

Strategic Innovation Management

Emin Ergun SELCUK

Tokat Gaziosmanpasa University

Social Innovation

Emin Ergun SELCUK

Tokat Gaziosmanpasa University

Analysis Of Garlic Prices In Tiirkiye Using A Seasonal
Arimma (Sarima) Model

Assist. Prof. Dr.Bekir Sitki SIRIKCi

Yozgat Bozok University




ANKARA LOCAL TIME
10%*:12%

MEETING ID: 813 7485 4767
PASSCODE: 505887

HEAD OF SESSION: Assist. Prof. Dr. Sema SAL

TOPICTITLE
The Effect Of A Child’s Challenging Behaviours On
Family Psychological Well-Being

AUTHORS

Aydanur Buket DUMLUPINAR
Assist. Prof. Dr. Sema SAL

AFFILIATION
Ondokuz Mayis University

Biomechanical Effects of Shoe Base Area on Foot Pain

Seifeslasie Asmamaw
Tamrat Tesfaye
Biniyam Solomon

Bahir Dar University/ETHIOPIA

Protective Effect of Polyherbal Formulations Against
Streptozotocin-Induced Diabetic Lung Damage

Ahmet ANILIR
Canan VEJSELOVA SEZER
Mustafa CENGIZ
ilknur KULCANAY SAHIN
isa KIRAN
Prof. Dr. Adnan AYHANCI

Eskisehir Osmangazi University/ Kiitahya
Dumlupinar University/Siirt Unversity

Merinos Koyununda Dorsal Dil Papillalarinin Isik Ve
Taramal Elektron Mikroskopik Yapisi

ismail Sah HAREM

Harran University

Martilarda (Larus Spp) Preen Bezinin Histolojik Ve
Histokimyasal Yapis1

ismail Sah HAREM

Harran University

An Overview Of Land Uses And Problems In Urban
Coastlines

Hamide KOSE
Prof. Dr. Bahriye GULGUN

Ege University




ANKARA LOCAL TIME
10%*:11%

MEETING ID: 813 7485 4767
PASSCODE: 505887

HEAD OF SESSION: Prof. Dr.Elif AKPINAR KULEKCI

TOPICTITLE

Parametric Design In Landscape Architecture:
Practices Of Use And Spatial Imphications

AUTHORS

Biisra DERE . .
Prof. Dr.Elif AKPINAR KULEKCI

AFFILIATION

Atatirk University

The Use Of Natural Plants: An Evaluation Through
The Piet Oudolf Approach

Hayrunnisa TANAS
Prof. Dr.Elif AKPINAR KULEKCi

Ataturk University

The Positioning Of New Graduates In The Labor
Market And Professional Career Opportunities In
Landscape Architecture

Aleyna Simge AYDINEL
Prof. Dr. Ash GUNES GOLBEY

Izmir Democracy University

Ecological Transformation Of The Post-Industrial
Landscape: The Restoration Potential Of Abandoned
Industrial Sites In izmir

Prof. Dr. Ash GUNES GOLBEY
Bahar ULASZADE

Izmir Democracy University




ANKARA LOCAL TIME

11%:12%

MEETING ID: 813 7485 4767
PASSCODE: 505887

HEAD OF SESSION: Assist. Prof. Dr. MUHAMMAD FAISAL

TOPICTITLE

Artificial Intelligence, Governance Quality, and Poverty
Reduction with Policy Implications for BISP

AUTHORS
Assist. Prof. Dr. MUHAMMAD FAISAL

AFFILIATION

Allama Igbal Open
University/PAKISTAN

Delh1 Higher Education Institutions As Laboratories For
Chimate Resilience And Sustainability: An Analysis
Using Campus Best Practices

Prof Mamta Sharma
Prof Sandeep K Sharma

KM College, University of Delhi/INDIA

The Scientific Talks Of Manifestation Of Key Issue
Features Of Factors Shaping Pharmacists&#39;
Professional Growth And Career

Routes In Georgia: Perspectives From Healthcare
Practitioners And Pharmacy Students In General

Nodar Sulashvili , Lali Patsia , Ada
(Adel) Tadevosyan , Vira Kravchenko ,
Olga Shapoval , Marika Sulashvili , Igor

Seniuk , Tamar Okropiridze

Alte
University/Sulkhan-Saba Orbeliani
University/Yerevan State Medical
University/National University/Kharkiv
State Medical
University/USA//UKRAINE/GEORGIA

Harnessing Saharan Actinomycetes As A Bio-Source For
Antimicrobial Agents Against Plant Pathogens.

Fedwa BEGHDADI
El-Hadj DRICHE1

Hassiba Benbouali University/ALGERIA

Desert-Derived Actinomycetes As A Source Of Novel
Antimicrobial Compounds

Fedwa BEGHDADI
El-Hadj DRICHE1

Hassiba Benbouali University/ALGERIA

Bioprospecting Saharan Soil Actinomycetes For Novel
Antimicrobial Compounds

Fedwa BEGHDADI
El-Hadj DRICHE1

Hassiba Benbouali University/ALGERIA

Isolation, Characterization, And In Vitro Screening Of
Saharan Actinobacteria As Potential Biocontrol Agents
Against Phytopathogenic

Fungi

Fedwa BEGHDADI
El-Hadj DRICHE1

Hassiba Benbouali University/ALGERIA




ANKARA LOCAL TIME

11%:12%

MEETING ID: 813 7485 4767
PASSCODE: 505887

HEAD OF SESSION: Valeria Alejandra Gasser Jiménez

TOPIC TITLE \

Megaprojects And Environmental Law In Mexico:
Environmental Impact And Legality

AUTHORS

Silvia Lorena Rodriguez Flores
Anaeli Perera Serafin

AFFILIATION

Universidad Juarez Auténoma de
Tabasco/MEXICO

“Environmental Education In The Face Of The
Challenges Of The 21st Century”

Valeria Alejandra Gasser Jiménez
Yazmin Ramén Cadena
Gloria Auristela Hernandez Pérez

UNIVERDIDAD JUAREZ AUTONOMA DE
TABASCO/MEXICO

The Laplace Transform in Engineering Mathematics

Murali Kannan.M
Rohith.D
Mitulraamsundar.G
Praveenganth M K

R.M.K. Engineering College

On Genetic Epistemology

HASSAN ZARIOUH
MOUNIA MOUZOURI

Mohammed First University, Morocco.

Natural resources

Shalini S, Priyanka K, Varshana
Deepa M

R.M.K. Engineering College

Probabilistictrafficmodelingforcongestioncontrolin
Computer Communication Networks

Dr. R.Valarmathi
T . Preethi
R . PrithikaSri
S . Poornitha
V . Monisha

R.M.K. Engineering College

Strokeguard Al: A Lightweight Multimodel Framework
For Early Stroke Risk Detection Using Facial And Voice
Biomarks

Gopinath N , Inbarajan M ,
Yogeshwaran M, Balaji K ,
Goventhan E , Dr.
Nixon Samuel Vijayakumar

R.M.K
Engineering College




ANKARA LOCAL TIME

11%:12%

MEETING ID: 813 7485 4767
PASSCODE: 505887

HEAD OF SESSION: DR. CHUKWUEMEKA G. EME

TOPICTITLE
Quantum Annealing And Variational Algorithms in
Sharia-Compliant Fintech: Optimizing Mudarabah Risk-
Sharing Models For Ethical Investments in Volatile
Global Markets

AUTHORS
Dr.Zahiduzzaman Zahid , Md.
Mozammel Hoque , Muhammad
Masud Parves

AFFILIATION
University of the Cumberlands, Kentucky,
USA

Ab-initio Investigation Of The Physical Properties Of
Libhs Perovskite For Hydrogen Storage Applications

Aya Chelh , Boutaina Akenoun,
Smahane Dahbi, Hamid Ez-Zahraouy

Mohammed V University

The Vacancy-Ordered Halide Double Perovskite Cs 2 B 1-
X Ti X1 6 (B=Zr, Hf) For Photovoltaic And
Photocatalytic Hydrogen Production By Splitting Water
Applications: First-Principal Calculations

B. Akenoun
S. Dahbi
H. Ez-Zahraouy
N. Tabhiri

Mohammed V
University

Quality Management Practices And Organizational
Performance, And Customer Satisfaction In Small &
Medium-Sized Enterprises (Smes) In Nigeria

DR. CHUKWUEMEKA G. EME

National Open University of Nigeria

The Role Of International Economic Institutions In The
Socio-Economic Development Of Nigeria: A Critical
Examination Of The Contributions

Of Iworld Trade Orgamzation (Wto); World Bank &Imf

DR. CHUKWUEMEKA G. EME

National Open University of Nigeria

The Role Of Organizational Culture And Climate In
Orgamzational Performance

DR. CHUKWUEMEKA G. EME

National Open University of Nigeria

The Effects Of Effective Communication On
Organizational Performance(A Study Of Nigerian
Geological And Survey Agency, Abuja, Nigeria)

DR. CHUKWUEMEKA G. EME

National Open University of Nigeria




ANKARA LOCAL TIME MEETING ID: 813 7485 4767
119:123% PASSCODE: 505887

HEAD OF SESSION: Dr.Muhammad Usman
TOPIC TITLE \ AUTHORS AFFILIATION

Role of Fourier Transform and Numerical Techniques in Aishwarya.S, Reshma.N , R.M.K. Engineering College
Signal Processing Applications Tharunikaa.P, Tarnekaa.M,
Nivethitha.S.K , Samiksha.R.K
Self-Optimizing Solar Panel Using Sensor-Based Balaji E S R.M.K. Engineering College
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Dr. G. Nixon Samuel Vijayakumar
Statistical Process Control Charts Based on the Kannadasan Karuppaiah Melmaruvathur
Exponentiated Janardan Distribution Ezhilvanan Mani Adhiparasakthi Institute of Medical Sciences
for Skewed Lifetime Data Vinoth Raman and Research/ Tagore Medical
College and Hospital/ Imam Abdulrahman Bin

Faisal University/SAUDI ARABIA

A Computational Framework for Nonlinear Vibration Muhammad Ehtasham Ul Hag Allama Igbal Open University
Analysis of Microbeams with Modified Couple Stress
Theory and Nonlinear Elastic Foundations
Micellar-Enhanced Flocculation as an Efficient Dr.Muhammad Usman Government College University
Approach for the Removal of Environmentally Fiza Bukhtawar
Hazardous Drugs from Synthetic Wastewater
Computational Analysis of Elvitegravir Resistance Shakeela Banu BSA Crescent Institute of Science and
Mediated by Q148R Substitution in the Integrase Nashika Fathima Technology
protein from HIV-1 A. Nusrath Unissa
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Role Of Artificial Intelligence in Drug Development
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Influence Of Microfinance On Poverty Reduction
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Re-conceptualizing Teacher Education Through
Innovation : A Key to Strengthening Teaching
Effectiveness in Nigeria

Abdulrahman Jimada
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CONCLUSION

e is great benefit in evaluating the relationships between morphological characters in terms of genetics, success of
seedlings to take hold and seedling quality classification. For this purpose, in the adaptation and quality classification
activities related to Pedunculate Oak seedlings to be used in afforestation studies to be carried out in the region, the
relationship between seedling height (FB) and root collar diameter (RBD) should be emphasized. Scots pine origins with
machine learning algorithms, and the algorithms with the highest accuracy among the machine learning algorithms were
KNN with 84.77% accuracy and SVM with 80.76% accuracy, respectively. Within the framework of these findings, using
the l]l;ﬂii\gs based on the measurement, counting and detection results to be obtained from nursery trials to be carried out

nger years and with a larger number of origins or cones, especially with the help of modem techniques such as

njechanical learning algorithms. the establishment of seedling quality classes, origin evaluation and origin selection, which

re closely related to afforestation success and adaptation ability. can be achieved with lower error rates and higher

accuracy levels.
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Anket galismasinda ayrica;
v  genglerin tarimdaki yeri,
v kadinlarin Gretimdeki rolu
v tarimsal destekler

v’ kurumsal lyelikler

v'tarimsal yayim hizmetleri

v'toprak analizi uygulamalan gibi

konular ureticilerin  gorusleri

dogrultusunda analiz edilmistir.
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Denizel kaynakli kirlenmelere bliylk olclide gemiler yol agmaktadir. Gemilerin atik sularini
denizlere bosaltmasi, blylik denizcilik kazalari sonucu ¢esitli kimyasallarin suya karismasi
kirlilige neden olarak su kalitesini diisirmektedir (Ay, 1996; Brambati, 2004).

Evsel ¢opler, harfiyat atiklari ya da kanalizasyon suyunun dogrudan ya da dolayl olarak
suya karismasi sonucu suyun oksijen miktari dismekte, kirlenmelere neden olmaktadir
(Ay, 1996; Saglk vd., 2012).

Izmit Korfezi'nde deniz kirliligit® Deniz kaynakl kirlik2°
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6.2.1. Zorlu Center Dikey Bahcesi
(Istanbul)

Zorlu Center, Istanbul’da yer alan ve
stirdiiriilebilir mimari anlayisiyla tasarlanan
onemli yapilardan biridir. Proje 2013 yilinda
tamamlanarak  kullammma  acilmistir.  Yapi
kompleksinde kullanilan dikey bahce ve yesil
cephe uygulamalari, kentsel yesil alan miktarini
artirmayi, mikroklimay1 iyilestirmeyi ve kent
estetigine katki saglamayi amaclamaktadir. Bu
uygulama, Tiirkiye’de modern mimari ile yesil
altyapinin ~ bir arada  kullanildigt  6nemli
orneklerden biri olarak degerlendirilmektedir
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oa
B‘;\im Bu calisma, kiltirel peyzaj literatur ile ekolojik ag ve baglantisallik
yaklagimlarini birlikte degerlendirerek “mekansal sareklilik” kavraminin
T kulturel baglamda yeniden kavramsallastinimasi gerektigini ortaya
Kkoymustur. Literatar incelemesi, kulturel peyzaj calismalarinda surekliligin
cogunlukla tarihsel degerlerin korunmasi, kimlik ve hafiza iizerinden ele
alindigini; ekolojik literaturde ise strekliligin habitat baglantisalligi ve
biyofiziksel ag yapilan gercevesinde tanimlandigini gostermektedir. Ancak
Maiks bu iki yaklagimin kesisiminde, kaltdrel mekansal surekliligi hem yapisal,
hem islevsel hem de algisal boyutlariyla bitiincul bigimde ele alan

& sistematik bir kuramsal ercevenin sinirli oldugu gorilmektedir
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Ayrica Erzurum'un ikiimsel kosullarinin yiranebilirlik azerindeki etkisi
dikkate alinarak, yaya hareketliiigini sinrloyan ve destek unsurlar
belirlenmistir. Elde edilen bulgular dogrultusunda, kent merkezinde
daha yasanabilir, erisilebilir ve yaya odakli mekanlarin gelistirilmesine

yonelik éneriler sunulmasi amaglonmistir

AMASYA | 2026 04

Materyal ve Yontem

owm—

Erzurum kent merkezinde yer alon ve yaya horeketliiginin

yogun oldugu Cumhuriyet, Hastaneler, Yenisehir, Gaykaro
Menderes ve All Ravi caddeleri galisir

secilmistir. Bu akslor: kullonim yoguniugu, kamus

cesitliigl, erisim potansiveli ve yoya dolasim

etkileri agsndan degerlendirilmistic. Cahsmada, belirlenen

olcutler dogrultusunda akslorm meveut mekansal ve fiziksel

ozellisleri incelenmis, Korsilastrmali yoronebiirlik  analizi

yapimistir

Erzurum'un ozellide kis mevsiminde yaya hareketiiligini
etkileyen [Klimsel ari do dikkate olinorak, alanin
konfor, gaveniik ve kullandabilicik acisindan
durumu  ortaya ur. B yaya kullanimini
etkileyen temel sorunlarin belirlenmesi ve bu sorunlara
yonelik  planlama-tasarim  énerileri gelistirilmesi
amaglanmistie
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MATERYAL VE YONTEM

v’ Bu caligmada 1994:01-2024:12 dénemini kapsayan aylik sarimsak reel fiyat verileri kullaniimigtir. Veri seti toplam 372
gozlemden olusmaktadir. Analiz sirecinde Oncelikle serinin temel Ozelliklerini incelemek amaciyla tanimlayici
istatistikler hesaplanmistir. Serinin duraganlk 6zelliklerini belirlemek amaciyla birim kok testleri uygulanmis ve seviye
degerinde duragan olmadigi belirlenen seri, yanlis sonuglarin elde edilmesini 6nlemek amaciyla birinci farki alinarak
duraganlastiriimistir.

Zaman serisi analizinde ARIMA modeli, duragan serilerde gecmis degerlerin etkisini incelemek amaciyla yaygin olarak
kullanilmaktadir. Ancak tarimsal lrin fiyatlarinda ¢ogu zaman mevsimsel dalgalanmalar gézlemlenmektedir. Sarimsak
fiyatlari da tretim dénemleri, hasat zamani ve arz miktarina bagli olarak yil igerisinde belirli ddnemlerde tekrar eden bir
yapi gostermektedir. Serinin otokorelasyon ve kismi otokorelasyon yapisini incelemek amaciyla ACF ve PACF grafikleri
analiz edilmis ve o6zellikle 12 gecikmede gorilen anlamh korelasyonlar seride mevsimsel bir yapi bulundugunu
gostermistir. Bu nedenle analizde mevsimsel bilesenleri de dikkate alan Mevsimsel ARIMA (SARIMA) modeli tercih
edilmistir.

Model kurma siirecinde farkli model yapilari karsilastiriimis ve artik terimlerdeki orta vadeli otokorelasyonu gidermek
amaciyla MA(6) terimi modele dahil edilmistir. En uygun model Akaike Bilgi Kriteri (AIC) ve Schwarz Bilgi Kriteri (SC)
dikkate alinarak belirlenmistir. Modelin uygunlugu ve artik terimlerin 6zellikleri Ljung—Box Q testi ile degerlendirilmistir.
Modelin tahmin performansi ise statik 6ngori yontemi ve Theil esitsizlik katsayisi kullanilarak analiz edilmistir.
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ARASTIRMA BULGULARI

Forecast: SON_STATIK
Actual: LN_SARIMSAK
Forecast sample: 1994M01 2026M12
Adjusted sample: 1995M02 2025M01
Included observations: 360
Root Mean Squared Error ~ 0.083001
Mean Absolute Error 0.055273
Mean Abs. Percent Error 25.98192
Theil Inequality Coef. 0.065015
Bias Proportion 0.000068
Variance Proportion 0.007253
Covariance Proportion 0.992679
Theil U2 Coefficient 0.865386

00 02 04 06 08 10 12 14 16 18 20 22 24 | oo 17.96923

SON_STATIK +2S.E

Sekil 4. Modelin statik tahmin sonuglari
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AMAC: Havacilikta metal eklemeli imalat
siireglerinde isbirlikgi robot sistemlerinin
kullanimin1 ve bu sistemlerin iiretim ile iiretim
sonrasi iglemlere katkilarint incelemektir.
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* STRATEJIK INOV ASYON YONETIM!
Strateji kavramlan giiniimiize kadar gesitli ifadeler ile tanimlanmistir. Bunlar;

Alfred D. Chandler’ a (1962: 52) gore strateji; isletmede, uzun dénemli amag ve
hedefleri belirleme ve bu amaglari gergeklestirebilmek icin ihtiyag duyulan
kaynaklari tahsis ederek uygun faaliyet programlarint hazirlamaktir.

Kenneth Andrews vd. (1965: 8) gore strateji; hem amaglarin ve hedeflerin hem de
bu amaclari elde etmek icin plan ve politikalann bir drnegidir. Strateji, isin ne
oldugunu ve ne olmasi gerektigini tanimlamaktadir.

- Hofer ve Schendel’ a (1978: 98) gére strateji; isletmenin i¢ kaynaklari ve

yetenekleri ile dis cevrenin firsatlari ve tehditleri arasinda uyum saglayacak

Laaliyet!erdirve strateji, Ustyonetimin ic ve dis degisikliklere uyum saglamasindaki
ir aragtir.
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_Sensorler ve
Olcum Birimleri

e Hall  akim sensorleri:  faz
akimlarini dlger

e Hall pozisyon sensorleri: rotor
konumunu tespit eder

e Geri besleme ile kontrol
algoritmasi i¢in veri saglar

-
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Diyabet(DB)- HE Boya Diyabet + 500 mg/kg Ekstrakt
i i (DB+PHKDI1)- HE Boya

* Diyabetik grupta (DB) siddetli alveolar septum kalinlagmasit ve inflamasyon (p<0.0001).
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GIRIS

Cocuklar gelisim streclerinde sosyal, ekonomik ve kiiltiirel alanda gelisme ve
degismeler yasamaktadir. Bu gelisme ve degisimler ¢ozlilmesi gereken uyum sorunlari
olusturabilmekte gelisme ve dedismelere ayak uydurabilen, cevresi ile dengeli iliskiler
kurabilen ya da uyum saglayamayan bireylerin toplum icinde var olmasina yol
acabilmektedir. Uyum bireyin, cevresiyle etkilesimi siiresince gevresindeki
degisikliklere uygun davranis sekilleri bulabilmesi, benligi ve iginde yasadigi cevre ile
dengeli bir iliski kurabilmesi, bu iliskiyi yasam boyu devam ettirebilmesi olarak
tanimlanmaktadir (Basaran, 1974; Yavuzer, 1985; Aslan, 1997; Cakmak ve Saatcioglu,
2003). Yapilan arastirmalarda cocuklarin anaokulundan dérdiinci sinifa dek gecgen
sirede uyumlu egilim go6stermedikleri, erkek gocuklarinin kizlara gére uyumsuz
davranislari daha cok sergiledikleri ve bu uyumsuzluklarin kisilik sorunlarindan cok
davranis sorunlarinda daha gegerli oldugu gérulmistir (Lindholm ve Touliatos, 1981).
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~ * Torus lingua'nin postero-lateralinde irili ufakli yaklasik 36 adet papilla sirkumvallata ~*
- gozlendi. Elektron mikroskopik her birinin ayri birer hendekle gevrelendigi gibi
bazilarinin 2-3'li gruplar olusturarak tek bir hendekle gevrelenmis oldugu géze

/

¢arpti.

« Isik mikroskopik incelemelerde papillarda gok sayida tat tomurcuklarinin bulundugu

Papilla sirkumvallata, Oklar: tat tfomurcuklari, yildiz]
bezlerine ait akitici kanallar.
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Diyabet: Sistemik metabolik sendrom & Kronik hiperglisemi.
Hedef Organ: Akciger (Diyabetik Pnémonopati).

Neden Akciger?: Zengin kapiller ag ve genis bag dokusu.

Hasar Mekanizmast: Oksidatif stres + Inflamasyon = Alveolar epitelde Apoptoz ve fonksiyonel kayip.

Diyabet, pankreatik beta hiicrelerinden salman insilin eksikligi veya instlin direnci ile
karakterize sistemik bir sendromdur. Genelde nefropati veva retinopati ile amilsa da, son yillarda
akcigerin de birincil hedef organlardan biri oldugu ortaya konmugtur. Hiperglisemi. akcigerin zengin
kapiller aginda siddetli oksidatif stres ve inflamasyon varatarak alveolar epitel hiicrelerini apoptoza,

vani hiicre 6limiine siriklemektedir.
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Geng Girisimci Kazang istisnasi / Young
Entrepreneur Income Exemption

Gelir Vergisi Kanunu'nun mukerrer 20. maddesi EN: Under Article 20 of the Income Tax Law,
kapsaminda, ilk defa kendi isini kuran 18-29 yas entrepreneurs aged 18-29 establishing their
araligindaki girisimciler bu destekten first business can benefit from this support.
yararlanabilmektedir. Isletmenin ilk tic takvim An Wncon&e tax exemption up to a certain

yili boyunca belirli bir kazang tutarina kadar earnings threshold is provided for the first
gelir vergisi muafiyeti saglanmaktadir. Ayrica three calendar years. Additionally, Bag-Kur
Bag-Kur (4/b) sigorta primleri ilk 12 ay boyunca (4/b) social security premiums are covered by
devlet tarafindan karsilanmaktadir. the state for the first 12 months.

18-29 3 12

Yas Araligi / Age Range Yil Vergi Muafiyeti / Years Ay Bag-Kur Destegi /
Tax Exemption Months SGK Support

Bu tesvikler, Tirkiye'nin kapsamli genc girisimcilik politikasinin bir parcasidir; peyzaj mimarlari bu
avantajlar KOSGEB destekleriyle birlestirerek maksimum fayda saglayabilirler.

EN: These incentives are part of Turkey's broader youth entrepreneurship policy, and landscape
architects can combine these benefits with KOSGEB grants for maximum support.
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2.MATERYAL VE METOD

Bu aragtirma nitel aragtirma yaklagimina dayanmaktadir. Aragtirmanin
materyalini parametrik tasarim kavrami, bu kavramin giincel uygulamalar1
ve peyzaj mimarli@y ile iligkisi iizerine yayimlanmis bilimsel yayinlar,
kitaplar ve lisansiistii tezler ile se¢ilmig 8rnek giincel ve gorsel dokiimanlar

olugturmakeadir.
Veri toplama siirecinde literatiir taramasi yontemi kullanilmistir. Elde edilen
veriler betimsel analiz yontemi ile degerlendirilmig; parametrik tasarimin

peyzaj mimarhgindaki kullanim alanlar, tasarim siirecine katkilar:
incelenmistir. Bu dogrultuda farkli mekénsal tipolojilere ait drnekler
kargilagtirmals olarak ele alinmagtir.
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Target protein atructure
Protein-proten interaction
Drug-geotesn interacton
e novo drug design

Atrtificial intelligence
influences several simple vwﬂ"vn

yet powerful technologies to

enhance various stages of

drug development. Machine

learning (ML) helps to

analyse large amounts of |‘seme M“m"“"mmg oo
chemical and biological data | Ao sroeees Q S
to identify promising drug )

targets and predict the
effectiveness of a drug; for
example, ML models are
used to predict drug-target
interactions  and  toXiCity Figure: Machine leaming can be applied in multple stages of

fore laboratory testing. the drug discovery process, mainly including drug design,
drug g, drug ing, and i i

il Hall

- Formard roaction preciction
Retrosynthenis prosiction
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200m
Workplace

Table: Values of constants calculated from isothermal models calculated

for the adsorptive removal of LH.

Serial Model applied Constants Values
no.

1 Freundlich adsorption isotherm model Ky (mg/g) 1 15.2 ISARC Acade
n 1.853
R* (%) 95.47
Langmuir adsorption isotherm model K. (L/mg) 0.9999
Qm (mg/g) 1.142
Ry 0.0322
R~ (26) 98.13 Zariouh Hassan...
Dubinin-Radushkevich adsorption am (mg/g) 3.58
isotherm model K (mol® 7.43 =
I 10705
E (kJ/mol) 0.082
R* (%)

emkin adsorption isotherm model | Kr (L/g)

Frenkel-Halsey-Hill adsorption isotherm

model
Kynn
R* (%)
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Pollution control

Air 1s the most important
commodity and it is the most ISARC Academy...
polluted as well.

Water is the second most
important commodity and it is

Zariouh Hassan...
the second most polluted.

§ Zariouh Ha

T'he biggest merit and demerit of

water 1s its high dissolving
Types of

power ;
poliution

It can dissolve plenty of
chemical compounds in it.

Government College University, Faisalabad, Pakistan
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SYSTEM OVERVIEW

*Concept of self-optimizing solar panels
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OZET

Sahip oldugu genis cografik varyasyon ile énemli bir genetik tabana sahip olan Anadolu
Karagami (Pinus nigra Arnold.), basta yar1 kurak ve kurak alan agaglandirmalari olmak {izere
bir¢ok orman i¢i ve orman dis1 agaglandirmalarinda ve rehabilitasyon uygulamalarinda yaygin
bir kullanim alanina sahiptir. Bu kapsamda agaclandirma ve rehabilitasyon ¢aligmalarinda
dogru tiir ve orijinlerin se¢ilmesi basar1 oranimi yiikseltmektedir. Bu itibarla 6zellikle dogru
orijinlerin belirlenmesinde 6nemli genetik gostergeler olan morfolojik 6zelliklerden
yararlanilmasi zorunludur. Bu aragtirmada da Kastamonu-Arag orijinli 2 yash ¢iplak kokli
fidanlarda gerceklestirilen boy, kdk bogaz ¢api, son yil siirglin uzunlugu ve ana kék uzunlugu
gibi kantitatif morfolojik karakterlerde 2025 yili vejetasyon donemi sonunda fidanlik
kosullarinda gergeklestirilen dl¢tiimler sonucunda elde edilen ham veriler kullanilarak makine
ogrenmesi algoritmalar1 ile orijinlerin morfo-genetik 6zelliklerinin gelecek yaslardaki
gelisimleri ve biiylime performanslari1 tahmin edilmistir. Bu amagla arastirmada Naive Bayes
(NB), Support Vector Machines (SVM), Decision Tree (DTree), K-Nearest Neighbourhood
(kNN), Random Forest (RF), Gradient Boosted Trees (GBT) algoritmalar1 kullanilmistir.
Yapilan analizler sonucunda makine 6grenmesi algoritmalari ile morfo-genetik parametrelerin
tahmininde ortalama %80,36 dogruluk diizeyi yakalanmig olup, makine G6grenmesi
algoritmalar1 i¢inde en yliksek dogruluk dercesine sahip algoritmalar ise sirasiyla %81,56
dogruluk diizeyi ile kNN ve %80,32 dogruluk diizeyi ile SVM olmustur.

Anahtar Kelimeler: Makine Ogrenmesi Algoritmasi, Anadolu Karagami, Morfoloji, Fidan.

PREDICTION OF SOME MORPH-GENETIC CHARACTERISTICS IN
ANATOLIAN BLACK PINE (Pinus nigra Arnold.) USING MACHINE LEARNING
ALGORITHMS
ABSTRACT

With its wide geographical variation and significant genetic base, Anatolian Black Pine (Pinus
nigra Arnold.) is widely used in many forest and non-forest afforestation and rehabilitation
applications, especially in semi-arid and arid areas. In this context, selecting the right species

and origins increases the success rate in afforestation and rehabilitation efforts. Therefore, it is
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essential to utilize morphological characteristics, which are important genetic indicators, in
determining the correct origins. In this research, raw data obtained from measurements of
quantitative morphological characteristics such as height, root collar diameter, last year's shoot
length, and main root length of 2-year-old bare-rooted seedlings of Kastamonu-Arag origin
were used to predict the development and growth performance of the morpho-genetic
characteristics of the origins in future ages using machine learning algorithms. For this purpose,
Naive Bayes (NB), Support Vector Machines (SVM), Decision Tree (DTree), K-Nearest
Neighbourhood (kNN), Random Forest (RF), and Gradient Boosted Trees (GBT) algorithms
were used in the study. As a result of the analyses, an average accuracy level of 80.36% was
achieved in predicting morpho-genetic parameters with machine learning algorithms, and the
algorithms with the highest accuracy levels were KNN with an accuracy level of 81.56% and
SVM with an accuracy level of 80.32%, respectively.

Keywords: Machine Learning Algorithm, Anatolian Black Pine, Morphology, Seedling.
1.INTRODUCTION

The expression "The importance of morphogenetic characters in the life of trees” expresses how
atree's morphology (shape and structure features) and genetic structure interact and how critical
these features are in terms of tree development, durability and adaptation to the environment.
Morphogenetic characters have a very important role in the life of trees. Because morphological
features that are seen and characterized from the outside alone can provide very important
indicator information about the life processes of trees and the changes in these processes.
Accordingly, genetic structure and morphological features affect the growth rate, form and life
span of the tree. Resistance to factors such as drought, cold and wind is related to leaf, root and
stem features. Morphogenetic differences enable some individuals to be more resistant to pests
and diseases. In forestry, the selection and breeding of individuals with superior features are
based on these characters. Morpho-genetic characters can vary at the origin and clone level as
well as within families (Tunctaner, 2007). In this sense, monitoring the changes in question and
determining the adaptation ability of the species, especially at the scale of the area where the
application will be made, are important for the success of afforestation and artificial
regeneration studies, and in order to reveal this situation, common garden studies should be
carried out in different ecological conditions of our country (Destan, 2013; Ertugrul and Bilir,
2020). The basis of these studies should be knowledge about morphological characters. In this
study, raw data obtained as a result of measurements carried out in 2-year-old bare-rooted

seedlings originating from Kastamonu-Arag in quantitative morphological characters such as
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height, root collar diameter, last year shoot length and main root length at the end of the 2025
vegetation period in nursery conditions were used to estimate the development of morpho-
genetic characteristics of the origins and their growth performances at future ages with machine
learning algorithms.

2. MATERIAL AND METHOD

This research was carried out on the trial established to determine the morphogenetic properties
of 2+0 year old Anatolian Black Pine (Pinus nigra Arnold.) seedlings grown from seeds
collected from Kastamonu-Arag provenance in Kastamonu-Daday Forest Nursery in 2025. In
order to make morpho-genetic determinations in seedlings, examinations are made on some
morphological parameters. In determining the morpho-genetic properties of seedlings,
morphological properties such as seedling length, root collar diameter and root/stem
relationship, fresh and dry weight of root, stem and seedling were measured. These
morphological parameters are decisive in revealing the differences between origins. While
morphological parameters give an idea about the genetic structure of seedlings, they also
provide information about the growing environment conditions. It should not be forgotten that
the differences between origins are related to each other's genetic structure and growing
environment conditions (Geng, 2007). In determining the properties of seedlings; It carries
morphological characteristics such as seedling height, last year shoot length, root/stem
relationship root collar diameter and fresh weight of root, stem and seedling, and physiological
characteristics such as root renewal ability, nutrient requirement and amount of seedlings, water
potential. However, according to the studies conducted, morphological characteristics are
generally used in determining the quality of seedlings, and among these, seedling height and
root collar diameter or these two characteristics are used together. Morphological characteristics
can give an idea about whether the seedling will adapt to the conditions of the growing area
(Simsek, 1992; Boydak et al., 2009).

In this study, quantitative morphological characters such as height, root collar diameter, last
year shoot length and main root length were measured and determinations were made in 2-year-
old bare-rooted seedlings originating from Kastamonu-Arag. In the study, 3 replicate
measurements were made for morphological characters in each origin. In each replication, 30
2+0 Anatolian black pine seedlings were used. Thus, a total of 90 seedlings were used in
determining the morphological characters for a single origin. In this context, measurements and
determinations for morphological characters were made on a total of 270 seedlings for the 4

origins included in the study. In the evaluation of the measurement results made on general
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morphological characters in the research, Kolmogorov-Simirnov test was applied in the SPSS
program to determine whether the data showed normal distribution. For all statistical analyses,
SPSS package program was used (SPSS Inc, 2002). Naive Bayes (NB), Support Vector
Machines (SVM), Decision Tree (DTree), K-Nearest Neighborhood (kNN), Random Forest
(RF), Gradient Boosted Trees (GBT) algorithms were used in the research. Mean Absolute
Error (MAE), Root Mean Square Error (RMSE) and Kappa values (Hastie et al., 2009; Hsu et
al., 2010).

3.RESULTS AND DISCUSSIONS

Within the scope of the research, the algorithm results regarding the predictions made with the
machine learning algorithms applied to the raw morphogenetic data made in the trial areas taken
according to the random blocks from the nursery conditions are given in Table 2.

Table 2. Results of machine learning algorithms

Algorithms Accuracy Kappa MAE RMSE
Rate Statistics

Naive Bayes (NB) 73.89 0.072 0.1875 0.492
Support Vector Machines (SVM) 80.32 0.0 0.1564 0.341
Decision Tree (DTree) 78.64 0.068 0.1914 0.485
K-Nearest Neighbourhood (kNN) 81.56 0.0 0.1523 0.273
Random Forest (RF) 76.81 0.081 0.1861 0.473
Gradient Boosted Trees (GBT) 75,27 0.098 0.1896 0.465

As a result of the analysis, an average of 79.24% accuracy was achieved in the estimation of
morpho-genetic parameters in Scots pine origins with machine learning algorithms, and the
algorithms with the highest accuracy among the machine learning algorithms were kNN with
81.56% accuracy and SVM with 80.32% accuracy, respectively.

4.CONCLUSIONS

Within the framework of these findings, using the findings based on the measurement, counting
and detection results to be obtained from nursery trials to be carried out in longer years and
with a larger number of origins or cones, especially with the help of modern techniques such as
mechanical learning algorithms, the establishment of seedling quality classes, origin evaluation
and origin selection, which are closely related to afforestation success and adaptation ability,
can be achieved with lower error rates and higher accuracy levels.
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OZET

Yerkiire iizerindeki en 6nemli karbon yutaklarindan birisi olan ormanlar, kiiresel 1sinma
sorununun etkilerinin azaltilmasi yoniinden oldukca 6nemli fonksiyonel etkilere sahiptir. Bu
acidan iilkemiz sahip olduklar1 orman kaynaklari agisindan zengin bir iilke konumunda olup,
bu ormanlarin devamliliginin saglanmas1 konusunda {ilkemiz ormanciliginin en 6nemli
sorumlulugudur. Ulkemiz ormanlar ¢ok sayida agag tiiriine ev sahipligi yapmakla birlikte,
ozellikle mese tiirleri agisindan oldukg¢a yaygin bir dogal yayilis potansiyeli sz konusudur. Ak
Meseler grubunda degerlendirilen Sapli Mese (Quercus robur L.) iilkemizde en geni yayilis
gerceklestiren mese tiirlerinden birisidir. Bu nedenle sapli mese ormanlarinda gergeklestirilecek
dogal ve yapay genglestirme caligmalarinda elde edilen yeni generasyona ait gencglik
dinamiklerinin belirlenmesi tiiriin gelisim biyolojisisnin yakindan takip edilmesi agisindan ¢ok
onemlidir. Ancak uzun siireli ve siirekli deneme alanlar1 ile takip edilmeyi zorunlu kilan bu
uygulama ve aragtirmada daha kisa ve daha ucuz yontemlere yonelinmesi gerekmektedir. Bu
itibarla, Istanbul-bentler Bélgesinde yer alan sapli mese dogal genglestirme alanlarinda
gergeklestirilen bu arastirmada genclige iliskin boy, kok bogaz c¢api, metrekaredeki genglik
sayis1 gibi bazi metrik karakterler kullanilarak makine O0grenmesi metodlar1 ile genclik
dinamikleri  belirlenmeye calisilmistir. Bu  kapsamda Istanbul-Bentler Bolgesinde
gerceklestirilen arastirmada Naive Bayes (NB), Support Vector Machines (SVM), Decision
Tree (DTree), K-Nearest Neighbourhood (KNN), Random Forest (RF), Gradient Boosted Trees
(GBT) algoritmalar1 kullanilmistir. Yapilan analizler sonucunda makine G&grenmesi
algoritmalar1 ile morfo-genetik parametrelerin tahmininde ortalama %383,25 dogruluk diizeyi
yakalanmis olup, makine dgrenmesi algoritmalari iginde en yiiksek dogruluk dercesine sahip
algoritmalar ise sirasiyla %83,65 dogruluk diizeyi ile kNN ve %82,43 dogruluk diizeyi ile SVM
olmustur.

Anahtar Kelimeler: Makine Ogrenmesi Algoritmasi, Sapli Mese, Morfoloji, Fidan.
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PREDICTING JUVENILITY DYNAMICS IN PEDUNCULATE OAK (Quercus robur
L.) USING MACHINE LEARNING ALGORITHMS
ABSTRACT

Forests, one of the most important carbon sinks on Earth, have significant functional effects in
mitigating the impact of global warming. In this respect, our country is rich in forest resources,
and ensuring the continuity of these forests is the most important responsibility of our forestry
sector. While our country's forests host numerous tree species, there is a particularly widespread
natural distribution potential for oak species. Pedunculate oak (Quercus robur L.), classified in
the White Oaks group, is one of the oak species with the widest distribution in our country.
Therefore, determining the juvenile dynamics of the new generation obtained in natural and
artificial regeneration studies to be carried out in pedunculate oak forests is very important for
closely monitoring the developmental biology of the species. However, this application and
research, which necessitates long-term and continuous monitoring in experimental areas,
requires a shift towards shorter and cheaper methods. Accordingly, in this research conducted
in the natural regeneration areas of pedunculate oak trees in the Bentler Region of Istanbul, the
dynamics of young trees were determined using machine learning methods with some metric
characteristics such as height, root collar diameter, and number of young trees per square meter.
In this context, Naive Bayes (NB), Support Vector Machines (SVM), Decision Tree (DTree),
K-Nearest Neighbourhood (kNN), Random Forest (RF), and Gradient Boosted Trees (GBT)
algorithms were used in the research conducted in the Bentler Region of Istanbul. As a result
of the analyses, an average accuracy level of 83.25% was achieved in predicting morpho-
genetic parameters with machine learning algorithms, and the algorithms with the highest
accuracy levels were KNN with 83.65% accuracy and SVM with 82.43% accuracy.
Keywords: Machine Learning Algorithm, Pedunculate Oak, Morphology, Seedling.
1.INTRODUCTION

Due to its diverse geographical features, Turkey hosts ecosystems with varying ecological
conditions. This situation makes the country's natural resources strong and rich in terms of both
animal and plant biodiversity. In this sense, Turkey, where temperate and boreal forest areas of
the northern hemisphere are widespread, possesses forest resources that contain plant and tree
species from both humid and Mediterranean regimes. Therefore, ensuring the continuity of
these forest areas with their unique ecosystem characteristics is both challenging and
increasingly important. In this regard, global warming, one of the most important environmental
problems of our time, has very significant negative effects. Therefore, it is necessary to

implement successful natural regeneration practices in both pure and mixed forest
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establishments and to avoid errors as much as possible. The most important factor in eliminating
or minimizing these errors is a thorough understanding of the dynamics of young forests, and
especially the accurate prediction of biological independence processes. Our country hosts the
natural distribution of numerous coniferous and broad-leaved forest trees, and also possesses
the most important genetic resources for many species. The breadth of the genetic base provides
significant advantages for our country's forestry, especially in artificial regeneration, natural
regeneration, afforestation, restoration, and rehabilitation practices. To ensure the continuity of
these advantages, it is necessary to know and closely monitor the dynamics of juvenile growth
and density. In this research, using mechanical learning algorithms, we aimed to make
significant and highly accurate predictions about the changes in juvenile dynamics in the near
future, based on measurements taken from the natural juveniles of Pedunculate Oak (Quercus
robur L.), which has a wide distribution area in our country, represented by 17 taxa, in three
sections within the 1ll. Site Class in the Istanbul-Bentler region. The goal was to obtain
important practical information that can be used during applications related to juvenile
dynamics (Ozel and Ertekin, 2015).

2.MATERIAL AND METHOD

2.1.Material

The dominant wind direction of the region is north, northwest. Vegetation generally starts in
April and ends in October (Anon. 2023). When the bedrock of the Bentler region is examined,
sedimentary and metamorphic structure is seen (Anon., 2023). For this reason, limestone, marl
and flysch formations and while clay is the dominant rock type in areas where the slope is less.
In addition, the soil characteristics of the Bentler region are fertile brown forest soil (Anon.
2023). In Bentler Forest Range Directorate, natural regeneration studies were carried out in an
area of 45.3 hectares and in the Md1 and Md2 stand type according to the management plan in
section 6 where 2023 was determined to be an abundant seed year. During seeding cutting;
Bentler Forest Management Directorate where 2016 was determined as an abundant seed year,
natural regeneration works were carried out according to the management plan (Anon. 2023).
2.2. Method

In each compartment, 20x20 wide sample areas were studied on the upper slope, middle slope
and lower slope. In each trial area; bottom neck diameter, seedling height, seedling leaf length
and width, last year shoot length were measured on 30 saplings and given in the tables below.
The aspect, sea level, and location information of each trial area were determined with the help

of GPS and evaluated. Root neck diameters were measured with a digital caliper with mm
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precision. Leaf length, leaf width, seedling height and last year shoot lengths were evaluated
with mm precision. In the study, one-way variance analysis was performed to determine
whether there was a difference between the compartments in terms of youth dynamism (growth
parameters) and in case of a significant difference as a result of this analysis, Duncan test was
performed at P<0.05 confidence level to group the compartments in terms of the relevant
parameter. For all statistical analyses, SPSS package program was used (SPSS Inc, 2002).
The juvenile dynamism of oriental beech juveniles was estimated by using natural juvenile
counts, height and root collar diameter measurements made in 3 natural regeneration areas in
Bartin-Kumluca region between 2020-2024. For this purpose, Naive Bayes (NB), Support
Vector Machines (SVM), Decision Tree (DTree), K-Nearest Neighborhood (KNN), Random
Forest (RF), Gradient Boosted Trees (GBT) algorithms were used in the research. The
performances of the algorithms were determined by the most successful algorithm and the
performance measurement was carried out with the Accuracy Rate, Mean Absolute Error
(MAE), Root Mean Square Error (RMSE) and Kappa values (Hastie et al., 2009; Hsu et al.,
2010).

3.RESULTS AND DISCUSSIONS

The data obtained from in total 6 compartment because of natural regenerated the root collar
diameter, juvenility height, leaf length and width, last year shoot length values were measured
on natural juvenilities in the research area. Within the scope of the research, the algorithm
results regarding the predictions made with the machine learning algorithms applied to the raw
juvenility dynamics data made in the trial areas taken according to the random blocks from the
natural regeneration areas are given in Table 1.

Table 1. Results of machine learning algorithms

Algorithms Accuracy Kappa MAE RMSE
Rate Statistics

Naive Bayes (NB) 81.74 0.0056 0.1726 0.362
Support Vector Machines (SVM) 82.43 0.0049 0.1697 0.351
Decision Tree (DTree) 80.25 0.0047 0.1875 0.488
K-Nearest Neighbourhood (KNN) 83.65 0.0 0.0662 0.247
Random Forest (RF) 79.47 0.0 0.0526 0.376
Gradient Boosted Trees (GBT) 77.91 -0.0034 0.1892 0.389

As a result of the analyses, an average accuracy level of 83.25% was achieved in predicting
morpho-genetic parameters with machine learning algorithms, and the algorithms with the
highest accuracy levels were KNN with 83.65% accuracy and SVM with 82.43% accuracy. In
a similar prediction modeling conducted on oaks, the best algorithms were determined to be RF
and kNN (De'ath, 2007).
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4.CONCLUSIONS

In terms of forestry in our country, pedunculate oak, which provides very important raw
materials and functional benefits both in the pure forest formations it creates and in the mixed
forest formations it is found in, is a species whose continuity is essential, as with other oak
species, primarily due to its characteristics such as soil improvement, moisture conservation,
productivity, and the creation of ecosystems with high biodiversity. Therefore, researching and
explaining all the growth dynamics of the species from its juvenile years, evaluating them
according to site quality classes, and accordingly determining the number of young trees that
should be present per unit area for successful natural regeneration, as well as revealing its
normal growth performance, will provide very important information and findings. Directing
natural regeneration efforts according to these determined standards and criteria will be
extremely beneficial and important.
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OZET

Bu calisma, Yozgat ilinde faaliyet gosteren iireticilerin tarimsal miicadele konusundaki bilgi
diizeylerini, uygulama aligkanliklarini ve tarimsal iiretimde kullanilan ilaglarin 6nemine iligkin
goriiglerini belirlemek amaciyla bir anket calismasi olarak gerceklestirilmistir. Arastirma
kapsaminda 30 iiretici ile yliz yiize goriismeler yapilarak toplam 27 sorudan olusan bir anket
uygulanmistir. Anket sorulari, iireticilerin zirai miicadele uygulamalari, bilgi kaynaklari,
teknolojik yeniliklere yaklasimlar1 ve zirai ilag kullanimina iligkin tutumlarini ortaya koyacak
sekilde hazirlanmistir. Elde edilen bulgular, iireticilerin énemli bir kisminin zirai ilaglama
konusunda Ziraat miihendislerinden destek aldigin1 gostermektedir. Bununla birlikte bazi
Ureticilerin zirai miicadele konusunda yeterli teknik bilgiye sahip olmadigi ve geleneksel
uygulamalar1 siirdiirmeye devam ettigi belirlenmistir. Ureticilerin genel olarak tarimda
teknolojik yeniliklere olumlu yaklastiklari, ancak bu yeniliklerin yiiksek maliyetli oldugu
diisiincesinin uygulamaya gecisi sinirladig goriilmiistiir. Ozellikle kiigiik dlgekli isletmelerin
ekonomik risk almak istememeleri, modern uygulamalarin benimsenmesini zorlagtiran 6nemli
faktorlerden biri olarak 6ne ¢ikmaktadir. Ayrica ireticilerin zirai ilaglama konusunda bilgi
diizeylerinin, gerekli onlemlerin zamaninda alinmasi1 ve verimlilik iizerinde etkili oldugu
sonucuna ulagilmistir.

Yapilan bu anket ¢alismasinda sonug olarak Ureticilerin Ziraat muhendislerinden destek
almalarina ragmen ¢ogu zaman alisilmis yontemlerle tiretime devam ettikleri belirlenmistir. Bu
nedenle Ureticilere yonelik egitim ve yayim faaliyetlerinin artirilmasinin, daha bilingli ve
stirdiiriilebilir tarimsal {iretim agisindan 6nemli katki saglayacag diisiiniilmektedir.

Anahtar Kelimeler: Tarimsal Miicadele, Yozgat, Zirai Ilaglama, Anket
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PRODUCERS PERSPECTIVES ON PESTICIiDE USE iN AGRICULTURAL
PRODUCTION: A SURVEY STUDY
ABSTRACT

This study was conducted as a survey to determine the knowledge levels of producers operating
in Yozgat province regarding plant protection practices, their application habits, and their
opinions on the importance of pesticides used in agricultural production. Within the scope of
the research, face-to-face interviews were conducted with 30 producers and a questionnaire
consisting of 27 questions was administered. The survey questions were designed to reveal
producers’ plant protection practices, sources of information, approaches to technological
innovations, and their attitudes toward pesticide use. The findings indicated that a significant
proportion of producers receive support from agricultural engineers regarding pesticide
applications. However, it was also determined that some producers lack sufficient technical
knowledge about plant protection and continue to maintain traditional practices. In general,
producers showed a positive attitude toward technological innovations in agriculture; however,
the perception that these innovations are costly limits their implementation in practice. In
particular, the reluctance of small-scale farms to take economic risks has emerged as one of the
major factors hindering the adoption of modern agricultural practices. In addition, it was
concluded that the knowledge level of producers regarding pesticide application plays an
important role in taking necessary precautions on time and improving productivity. As a result
of this survey study, it was determined that although producers receive support from agricultural
engineers, they often continue production using conventional methods. Therefore, increasing
training and extension activities for producers is considered to make significant contributions
to more conscious and sustainable agricultural production.

Keywords: Plant Protection, Yozgat, Pesticide Application, Survey

1. Introduction

Pesticides have become an integral component of modern agricultural production systems,
particularly for protecting crops aganist pests,weeds, and plant diseases that threaten global
food security (FAO, 2021). enabling farmers to control weeds, pests, and plant diseases that
can significantly reduce crop productivity. However, the improper use of pesticides may lead
to serious environmental and ecological problems as well as adverse effects on human health
(WHO, 2020). In this context, farmers’ knowledge, awareness, and application practices are
considered key determinants for the safe and sustainable use of plant protection products.
(Aktar et al., 2009).
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In many developing agricultural regions, pest management decisions are largely based on
farmers’ own experience or recommendations from local agricultural input suppliers, while
formal agricultural extension services are seldom consulted.Consequently, this can result in
inappropriate pesticide dosages, mistimed applications, and a lack of adequate understanding
of associated environmental risks. (Damalas & Koutroubas, 2016).

Understanding farmers’ perception of pesticide risk and protective behaviors when applying
pesticides is essential to address occupational health. Ensuring that agricultural workers are
well-informed about pesticide toxicity, appropriate storage conditions, and the correct use of
personal protective equipment is critical for preventing harmful exposures. (Matthews et al.,
2014).

Additionally, integrated pest management (IPM) approaches, along with early warning
networks have been shown to significantly reduce pesticide use rates without impacting crop
yields. Nevertheless, the effective implementation of such practices is greatly contingent on
farmers' awareness and access to agricultural extension services (Pretty & Bharucha, 2015).
Consequently, understanding the behaviours and knowledge levels of farmers regarding
pesticide use is crucial in order to effectively design extension programs that build upon
improving sustainable pest management practices. To this end, the present study was designed
to assess pesticide use knowledge, attitude and practices among farmers by means of a
questionnaire survey among agricultural producers.

2. Materials and Methods

This study utilized a structured questionnaire survey to investigate farmers’ use patterns,
knowledge levels, and perceptions of plant protection practices. The survey included 26
questions on pesticide application practices, knowledge of the risks of pesticides, use of
protective gear, sources of agricultural information and perceptions regarding environmental
and human health impacts. The questionnaire was carefully administered via face-to-face
interviews with farmers, providing participants with the opportunity to fully comprehend the
questions and respond accurately. The questions in this survey were primarily open-ended and
required respondents to provide either percentage values (quantitative data) or Yes/No
responses. The survey was specifically designed to capture both guantitative and qualitative
information regarding pesticide use behavior. The collected data were analyzed using
descriptive statistical methods, and the results were presented as percentages to illustrate the
distribution of responses among participants. The questions in this survey were primarily open-

ended and required respondents to provide either percentage values (quantitative data) or
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Yes/No responses. The survey was specifically designed to capture both quantitative and
qualitative information regarding pesticide use behavior. The collected data were analyzed
using descriptive statistical methods, and the results were presented as percentages to illustrate
the distribution of responses among participants.
For interpretation purposes, the survey questions were grouped into several thematic categories:
e Farmers’ Knowledge and Openness to Agricultural Innovations (Questions 1-2)
e Farmers’ Practices and Technical Competence in Pesticide Application (Questions 3—
9)
e Farmers’ Occupational Safety and Adoption of Protective Practices (Questions 10-13)
e Farmers’ Views on the Impact of Pesticides on Soil Health and Crop Productivity
(Questions 14-17)
e Assesments of Pesticide Application Equipment and Challenges in Pest Management
(Question 18-19)
e Farmers’ Knowledge of Pesticide-Related Risks and Environmental Consequences
(Questions 20-26)
This thematic classification allowed a more systematic interpretation of the results.
3. Results and Discussion
Based on the collected data, this chapter presents main findings from a questionnaire survey
examining farmers’ knowledge levels, attitudes, and practices in agricultural production with
regard to pesticide use. For a more systematic presentation of the results, the survey questions
were categorized into thematic sections, including farmers’ awareness of agricultural
innovations, pesticide application practices, occupational safety measures, perceptions of
pictogram effects on soil and crop productivity, and environmental and health awareness.
The thematic classification of the survey questions is presented in Table 1, whereas the overall
distribution of the selected survey responses is summarized in Table 2.

Table 1. Thematic classification of survey questions

Themes Questions
Farmers’ Knowledge and Openness to Agricultural Innovations Q1-Q2
Farmers’ Practices and Technical Competence in Pesticide Application Q3—Q9
Farmers’ Occupational Safety and Adoption of Protective Practices Q10-Q13
Farmers’ Views on the Impact of Pesticides on Soil Health and Crop Q14-Q17
Productivity
Assessment of Pesticide Application Equipment and Challenges in Pest Q18-Q19
Management
Farmers’ Knowledge of Pesticide-Related Risks and Environmental Q20-Q26
Consequences
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Table 2. Selected survey results (%)

Questions Yes (%) No (%)
Having a regular agricultural advisor 25.81 74.19
Openness to agricultural innovations 74.19 25.81
Reading pesticide label instructions 74.19 25.81
Taking protective measures during application 70.97 29.03
Receiving technical advice before application 58.06 41.94
Determining pesticide dose independently 80.65 19.35
Thinking that excessive pesticide use is harmful 96.77 3.23
Awareness of environmental impacts of pesticides 87.10 12.90
Belief that pesticides may harm human health 93.55 6.45

3.1 Farmers’ Knowledge and Openness to Agricultural Innovations (Questions 1-2)
According to the survey results, a large proportion of farmers regularly consult with an advisor
in agriculture only when needed and prefer to refer to agricultural input suppliers or local
agricultural offices instead. Farmers in this region rely predominantly on informal sources of
advice rather than formal extension services, a finding consistent with previous research
indicating that farmers in many regions depend almost exclusively on varied informal sources
(Feder et al., 2011).

Furthermore, despite 87 percent of farmers expressing some willingness to adopt innovations
in agricultural production, over one-third explained that they would rather continue what works
than implement new technologies. Such tendencies have also been reported in several studies
examining farmers’ adoption behavior within agricultural innovation processes (Rogers, 2003).
3.2 Farmers’ Practices and Technical Competence in Pesticide Application (Questions 3—
9)

The results suggested that pesticide use occurs in distinct windows during the growing season,
especially when some weed or pest pressure is visible in fields. The majority of farmers
indicated that pesticide application increases each spring, corresponding to the period of peak
weed emergence.

A large proportion of farmers reported reading instructions on pesticide labels before applying
them. However, the determination of the correct pesticide dosage was not always guided by
technical recommendations, but rather based on farmers’ experience.

Farmers also noted that they were aware of the potential implications pesticides may have on
soil health and crop productivity. Consistent with earlier findings, studies have shown that
farmers might have limited understanding of aspects related to the evolution towards more
environmentally-friendly pest control practices, besides have basic knowledge on pesticide
efficacy (Damalas & Koutroubas, 2016).
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3.3 Farmers’ Occupational Safety and Adoption of Protective Practices (Questions 10—
13)

Farmers reported protective measures (eg, gloves and protective clothing or masks) that they
took during the application of pesticides. Another key element in reducing pesticide exposure
and protecting the health of farmers is protective equipment.

Nonetheless, studies have shown that the adoption of protective equipment among agricultural
workers is often inconsistent, owing to discomfort, insufficient awareness, or deliberate
disregard (Matthews et al., 2014), highlighting the need for further investigation.

Farmers can be hesitant to apply pesticides, with this survey also finding that some turn to
experienced individuals or agricultural advisors to avoid when applying pesticides, which
generally resulted in economic losses due to incorrect pesticide applications.

3.4 Farmers’ Views on the Impact of Pesticides on Soil Health and Crop Productivity
(Questions 14-17)

Respondents had differing answers to how the use of pesticides affected soil productivity and
crop quality. While few of the farmers believed excessive pesticide use could affect soil fertility
and crop quality, others viewed pesticides as key to maintaining crop loads.

These results align with prior studies showing that farmers often see benefits alongside the
potential dangers of using pesticides, but without a full understanding of longer-term ecological
impacts (Aktar et al., 2009).

3.5 Assessment of Pesticide Application Equipment and Challenges in Pest Management
(Questions 18-19)

Regarding pesticide application equipment, most farmers reported using tractor-mounted or
motorized sprayers, while some employed backpack sprayers for smaller plots or orchard
applications.

In many agricultural production systems, farmers continue to rely on pesticide applications as
an essential method for protecting crops from pests and diseases despite the potential
environmental risks associated with pesticide use (Wilson & Tisdell,2001)

Pesticide application equipment can have a major effect on spray efficiency, pesticide
deposition and potential environmental contamination. Thus, proper calibration and
maintenance of the spraying equipment is essential for effective pest control (Matthews et al.,
2014).
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3.6 Farmers’ Knowledge of Pesticide-Related Risks and Environmental Consequences
(Questions 20-26)

Farmers noted that the inadequate application of pesticides could lead to significant losses in
crops from damage caused by pests. Due to this, a lot of producers deemed pesticide use
inevitable in their agricultural production.

Nonetheless, the survey also showed that some farmers are aware of the possible environmental
impacts of pesticides, such as ecological disruption and detrimental effects on beneficial
organisms.

Moreover, a significant percentage of the respondents recognized the potential risk to human
health associated with excessive pesticide use (Pimentel,2005). Similar concerns have been
noted in various studies suggesting that training on safe other means of crop protection should
be provided to farmers, specifically integrated pest management practices (Pretty & Bharucha,
2015).

Overall, the results suggest that while farmers have a foundational understanding of pesticide
use and its associated effects, deficiencies in extension services and training programs continue
to hinder the adoption of safer and environmentally sustainable plant protection practices.

4. CONCLUSION

The study reveals that farmers generally have limited knowledge about pesticide use and its
potential implications for crop production, human health, and the environment. The majority of
farmers claimed to adopt some precautions in handling pesticides when applying it, and
believed that publicizasetefforts about proper use of pesticides were important.

However, the results also highlight that pesticide use practices are often practiced through
experience rather than science. Farmers have limited access to professional agricultural
advisory services, and many producers rely on informal information sources.

Such findings emphasize the need to enhance agricultural extension services and previously
reported farmer training programs, especially regarding pesticides safety, integrated pest
management and sustainable agriculture practices.

Raising farmers' awareness regarding the risks of pesticide use for health and environment will
greatly facilitate the promotion of more sustainable and environmentally friendly agricultural
production systems.
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OZET

Bu calisma, Yozgat yoresinde tarimsal {iretimde karsilasilan sosyal, ekonomik ve yapisal
sorunlar1 belirlemek ve ¢oziim Onerileri sunmak amaciyla bir anket caligmasi olarak
gerceklestirilmistir. Toplamda 49 katilimcinin yer aldig1 27soruluk anket ¢aligmasi kapsaminda
iireticilere demografik Ozellikler, isletme yapisi, arazi biiylkligi, tiretim desenleri, girdi
maliyetleri, pazarlama kanallari, destekleme politikalar1 ve kurumsal {iyelikler ile ilgili sorular
yonlendirilmistir. Geng iireticiler ve kadin iireticilerin tarimdaki yerine iliskin goriisleri ve
sorunlar1 da ankette yer almistir. Anket sorularina doniisler cer¢evesinde tarimsal alanda en
Oonemli sorun, liretimde genglerin tarimda yeteri kadar aktif olamamasi seklinde belirlenmistir.
Diger bir 6nemli sorunun iiretim i¢in gerekli olan tohum desteklerinin yetersizliginden
kaynaklandigi, kadmnlarin ise iiretimde aktif rol almakla birlikte karar alma asamalarinda
kendilerine yer verilememesi oldugu anlagilmistir. Tarimsal yayim hizmetlerinden faydalanma
ve toprak analizi gibi uygulamalarin ise ireticiler arasinda degiskenlik gosterdigi tespit
edilmistir. Yapilan bu anket ¢calismasindan elde edilen sonuglar, yorenin tarimsal faaliyetler
noktasinda potansiyelinin ortaya konmasina, lireticilere yonelik yapilacak egitim, danigsmanlik
ve yayim faaliyetlerinde ihtiyaglarin belirlenmesine 6nemli bir kaynak sunmaktadir. Ayrica bu
tiir anket ¢alismalari, siirdiiriilebilir iiretim stratejilerinin gelistirilmesi acisindan 6nemli bir
bilimsel temel olusturmaktadir. Bu baglamda yapilan bu calismanin sonuglarinin, tarimsal
verimde siirdiiriilebilirligin saglanmasina ve bolgesel tarim politikalarinin olusturulmasina

katk: saglayacagi da diisiiniilmektedir.

Anahtar Kelimeler: Yozgat, Anket, Uretici, Tarimsal Faaliyet

A STUDY ON THE CHALLENGES ENCOUNTERED iN AGRICULTURAL
PRODUCTION AND PROPOSED SOLUTIONS
ABSTRACT

This study was conducted as a survey to identify the social, economic, and structural problems

encountered in agricultural production in the Yozgat region and to propose possible solutions
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to these issues. Within the scope of the study, a questionnaire consisting of 27 questions was
administered to a total of 49 participants. The survey included questions related to demographic
characteristics, farm structure, land size, production patterns, input costs, marketing channels,
support policies, and institutional memberships. In addition, the survey addressed the opinions
and challenges regarding the role of young farmers and women in agriculture. Based on the
responses obtained from the survey, one of the most significant problems in the agricultural
sector was identified as the insufficient participation of young people in agricultural production.
Another major issue was determined to be the inadequacy of seed support required for
production. It was also observed that although women actively participate in agricultural
production, they are not sufficiently involved in decision-making processes. Furthermore, the
use of agricultural extension services and practices such as soil analysis was found to vary
among producers. The results obtained from this survey provide important insights into the
agricultural potential of the region and offer a valuable basis for identifying the needs of
producers in terms of training, advisory, and extension services. Moreover, such survey studies
constitute an important scientific foundation for the development of sustainable production
strategies. In this context, it is believed that the findings of this study will contribute to ensuring
sustainability in agricultural productivity and to the development of regional agricultural
policies.

Keywords: Yozgat, Survey, Producer, Agricultural Activities

1. INTRODUCTION

The agricultural sector is extremely important for food security and the sustainability of rural
livelihoods. Given its fundamental role in feeding humanity, agriculture holds a strategic
position as a cornerstone of sustainable living (Ar1, 2006; Uzundumlu, 2012). In Tiirkiye, as in
most countries, agricultural production is carried out by small and medium-sized family
businesses. Although they form the cornerstone of the rural economy, they face various
problems in their production processes, primarily economic, social, and structural issues. Many
factors, including rising input costs, inadequacies in producer organization, marketing
problems, and the exodus of young people from agriculture, pose risks to the sustainability of
the agricultural sector (Dogan et al., 2015). Therefore, determining the current conditions of
producers and the challenges they encounter is crucial for ensuring the sustainability of
agricultural production (Geza et al., 2021).

One of the most significant problems facing the agricultural sector worldwide is the decreasing

participation of young people in agricultural activities in recent years. Low quality of life in
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rural areas, limited economic gains, increased job opportunities outside rural areas, and the
allure of city life are cited as the main reasons why young people are not turning to agriculture
(Fasakin et al., 2022; Haruna et al., 2019). Furthermore, the insufficient representation of
women, who are important helpers and laborers, especially in family farms, in the decision-
making mechanisms of agricultural production is highlighted as a significant problem in many
studies (Lecoutere et al., 2023; Mohammed et al., 2025).

Agricultural sustainability largely depends on farmers’ access to reliable information and
effective extension services. Agricultural advisory and extension programs play a key role in
facilitating the adoption of new technologies, improving productivity, and promoting
sustainable production practices. Despite their importance, several studies indicate that farmers
in many regions still have limited access to these services and do not benefit from them at the
desired level (Begho et al., 2025).

Yozgat province, situated in the Central Anatolia Region of Tlrkiye, is among the regions in
which agriculture plays a significant role in the local economy. Nevertheless, agricultural
activities in the region are influenced by a variety of factors, including farm size, cropping
patterns, marketing opportunities, and farmers’ attitudes toward agricultural production.
Understanding how these factors shape production practices is essential for identifying the
challenges faced by producers and for developing effective regional agricultural policies.

In this framework, the current study was conducted to investigate the social, economic, and
structural problems encountered by agricultural producers operating in the Yozgat region. The
research evaluates several aspects of local farming systems, including the demographic
characteristics of producers, farm structures, production activities, marketing channels,
agricultural support mechanisms, and farmers’ perceptions regarding the social structure of
agriculture.

2. MATERIALS AND METHODS

The study is based on data collected from 50 face-to-face interviews with agricultural producers
operating in the Yozgat region.

The data for this study were collected through a structured questionnaire composed of 29 items.
The questions were designed to obtain detailed information about various aspects of agricultural
activities, such as the demographic background of farmers, characteristics of their farms, land
holdings, production patterns, available agricultural supports, and the marketing channels used
for agricultural products. In addition, the survey aimed to assess the extent to which farmers

benefit from agricultural advisory and extension services.
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The questionnaire also encompassed items designed to explore producers’ opinions on the role
of young people and women in agricultural production. These questions were included to better
understand farmers’ perceptions regarding the social structure of agriculture and the
participation of different groups in farming activities.

For data analysis, the questions were organized and classified according to thematic categories.
In line with this approach, the survey questions were analyzed according to five main thematic
areas.: demographic structure (questions 1-4), business and production structure (questions 5—
9), institutional structure and marketing (questions 10-18), agricultural support and technical
practices (questions 19-25), and the social structure and general problems of agriculture
(questions 26-29).

The survey results were evaluated using percentage values, and the findings were interpreted
and assessed in terms of regional agriculture.

3. RESULTS AND DISCUSSION

To facilitate a more understandable evaluation of the survey data obtained in the research, the
questions were grouped thematically. The thematic classification of the survey questions is
given in Table 1. In addition, the general distribution of the answers given to the survey
questions is summarized in Table 2.

Tablo 1. Thematic Classification of Survey Questions

Thematic Title Survey Contents
Questions
Demographic 1,2,3,4 Age distribution, gender, non-agricultural
characteristics of producer income status, province of production.
Business and production 56,7,8,9 Farm type, land ownership, farm size, land
structure prices, production patterns
Corporate structure and 10, 11, 12, 13, Producer organizations, corporate
marketing status 14, 15, 16, 17, satisfaction, product marketing channels,
18 price satisfaction.
Agricultural subsidies and | 19, 20, 21, 22, Agricultural extension, use of certified
technical practices 23, 24, 25 seeds, support policies, soil analysis.
The social structure and 26, 27, 28, 29 The role of young people in agriculture,
general problems of the place of women in agriculture, general
agriculture problems of agriculture.
Tablo 2. General Distribution of Survey Results
Question Subject Yes (%) No (%)
3 Non-agricultural work 44 56
5 The business being a family business 96 4
6 Having one's own land 94 6
8 Satisfaction with land prices. 64 36
10 Association/union membership 70 30
11 Satisfaction with the institution's work. 52 48
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12 Ability to share problems with the institution. 60 40
13 Organizations solving problems 42 58
15 Satisfaction with the product's selling price. 44 56
16 Getting the most out of the product 52 48
17 Proximity to the market 84 16
18 The sale covers the cost. 66 34
19 Utilizing agricultural extension services 50 50
20 Satisfaction with seed prices. 30 62
21 Use of certified seeds 70 30
22 Satisfaction with seed support 46 54
23 Getting agricultural insurance 54 46
24 Satisfaction with diesel/fertilizer subsidies. 52 48
25 Get a soil analysis done. 42 58
26 The role of young people in agriculture is 20 80
sufficient.
27 Women's role in agriculture is sufficient. 38 62

3.1 Demographic Characteristics of Producers (Questions 1-4)

An examination of the age distribution of producers participating in the surveys conducted as
part of the research reveals that producers from different age groups participated. The most
striking element here is the limited proportion of young people. This result is a significant
indicator that young people are not sufficiently involved in the agricultural sector, specifically
in the Yozgat region. Many studies have reported similar results, indicating that the
disengagement of young people from agricultural production constitutes a significant problem
in terms of sustainability (Geza et al., 2021).

Analysis of the gender distribution revealed that 74% of the participants were male and 26%
were female, indicating a higher visibility of male producers in agricultural activities. However,
the literature frequently emphasizes that women play an active role in agricultural production
and constitute a significant workforce, especially in small-scale enterprises (Lecoutere et al.,
2023).

The survey results indicate that 44% of producers are involved in work beyond agricultural
production, implying that income from farming alone is inadequate and prompting engagement
in alternative sectors.

3.2. Business and Production Structure (Questions 5-9)

One of the significant findings of the questions asked under the theme of Business and
Production Structure is that family farms dominate agricultural production with a large rate of
96%. This situation, consistent with Turkey as a whole, shows that family farms play an
important role in agricultural activities specifically in the Yozgat region. Furthermore, it was

determined that 94% of producers own their land. However, significant differences are observed
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in terms of farm size. Analysis of landholdings revealed that 44% of producers own between
10 and 100 decares, while 42% possess between 100 and 500 decares.

Analysis of agricultural activities in the region revealed that wheat production is the most
prevalent, with 66% of producers engaged in wheat cultivation. Furthermore, the proportion of
producers growing sugar beet and vegetables is 6%, while 28% produce other types of crops.
3.3 Corporate Structure and Marketing Status (Questions 10-18)

According to the results, 70% of the farmers participate in associations, unions, or cooperatives.
Despite this, only 52% of farmers reported being satisfied with the activities of such
organizations, implying that producer organizations may face certain operational challenges. In
addition, 60% of the respondents stated that they are able to communicate their problems to
these institutions, yet only 42% believe that the institutions are capable of providing adequate
solutions. This gap points to a potential mismatch between farmers’ expectations and the actual
performance of these organizations.

An examination of product marketing practices shows that farmers rely on multiple channels to
sell their agricultural products. While a portion of the production is marketed through
government institutions and factories, a considerable share is sold through local markets,
traders, and cooperatives.

According to the survey results, 56% of the farmers expressed dissatisfaction with the prices
they receive for their products. Rising production costs and the relatively small share received
by producers within the marketing chain appear to be the main factors contributing to this
dissatisfaction.

3.4 Agricultural Subsidies and Technical Practices (Questions 19-25)

Agricultural extension services play a crucial role in increasing productivity by encouraging
producers to adopt agricultural technologies (Simsek & Armagan, 2020; Begho et al., 2025).
This study found that farmers' utilization of agricultural extension services varied. Half of the
surveyed producers indicated that they used agricultural extension services, whereas the other
half did not. Utilization rates and satisfaction with these services can differ regionally. (Dogan
& Akdeniz, 2022).

A large proportion of producers used certified seeds. 70% of the surveyed producers stated that
they used certified seeds. However, producers complained about seed prices, as only 30% were
satisfied with the prices. This indicates that production costs are a significant problem for

producers.
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Regarding soil analysis practices, 42% of producers regularly had soil analyses performed. This
suggests the need to increase the use of scientific production methods.

3.5 The Social Structure and General Problems of Agriculture (Questions 26-29)

The survey findings show that 80% of the farmers believe that young people are not sufficiently
involved in the agricultural sector. Numerous studies emphasize that the gradual withdrawal of
young people from agriculture poses a serious threat to the long-term sustainability of
agricultural production (Davran et al., 2017; Haruna et al., 2019). A declining presence of
young people in rural farming activities is therefore considered a major challenge for
maintaining agricultural productivity and supporting rural development.

When the role of women in agriculture was examined, 62% of the respondents stated that
women do not have a sufficiently strong position within the sector. Although women actively
participate in many stages of agricultural production, their involvement in decision-making
processes remains limited. Previous studies emphasize that, although women constitute a major
portion of the agricultural workforce, their influence on managerial and strategic decision-
making within farming systems remains limited (Candan & Gunal, 2013; Lecoutere et al.,
2023).

In response to questions regarding the main sources of agricultural problems, many farmers
highlighted agricultural policies and marketing structures as key contributing factors. In
particular, the high cost of agricultural inputs and the perception that product sale prices are
inadequate were frequently mentioned as major concerns among producers.

Overall, the survey results suggest that the limited participation of young people in agriculture
and farmers’ dissatisfaction with product prices are among the most prominent issues affecting
the sector. These factors are widely recognized as key challenges for ensuring economic
sustainability in agriculture and for maintaining stable rural populations (Geza et al., 2021,
Lecoutere et al., 2023).

4. CONCLUSION

This study identified the social, economic, and structural problems faced by agricultural
producers operating in the Yozgat region using a survey method. The research results show that
a large proportion of producers operate as family businesses, and agricultural production is a
significant economic activity in the region. However, a significant number of producers
expressed dissatisfaction with product sales prices, high input costs, and insufficient
agricultural support. Furthermore, the insufficient participation of young people in the

agricultural sector and the inadequate representation of women in decision-making processes
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are also among the notable problems. Survey results emphasize the importance of expanding
extension activities, motivating young people to participate in agricultural production, and
strengthening producer organizations. Additionally, increasing support to reduce production
costs and developing marketing channels are considered important for the sustainability of
regional agriculture (Mizrak & Ceylan, 2023).
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OZET

Kusburnu (Rosa canina L.), Avrupa ve Asya'da yaygin olarak bulunan ve 6zellikle Tiirkiye'de
bol miktarda bulunan yabani bir tiirdiir. Meyvesi marmelat, regel, bitki ¢aylar1 ve fonksiyonel
gidalarin tretiminde yaygin olarak kullanilmaktadir. Endiistriyel isleme sirasinda, basta
tohumlar ve posa olmak iizere nemli miktarda yan iirlin ortaya ¢ikmaktadir. Geleneksel olarak,
bu artiklar diisik degerli atik olarak degerlendirilmekte veya hayvan yemi olarak
kullanilmaktadir. Ancak, son zamanlarda yapilan g¢aligmalar, kusburnu isleme atiklarinin
fenolik bilesikler, C vitamini, karotenoidler, diyet lifi ve temel mineraller agisindan zengin
oldugunu gostermistir. Bu biyokimyasal zenginlik, siirdiiriilebilir biyorafineri ve dongiisel
ekonomi kavramlar1 cercevesinde deger kazanma potansiyellerini vurgulamaktadir. Bu
derlemenin amaci, kusburnu igleme atiklarinin bilesimini 6zetlemek ve bunlarin katma degerli
iiriinlere dondstiiriilmesi i¢in mevcut teknolojileri degerlendirmektir. Kugburnu zengin
biyoaktif bilesimi nedeniyle gida, ilag ve kozmetik endiistrilerinde yaygin olarak
kullanilmaktadir. Ancak, kusburnunun endiistriyel islenmesi, genellikle yeterince
degerlendirilmeyen tohum, kabuk ve posa gibi 6nemli miktarda yan {iriinler ortaya cikarir. Bu
atiklarin etkin bir sekilde degerlendirilmesi, siirdiiriilebilir liretim ve dongiisel ekonomi
stratejileri i¢in ¢ok 6nemlidir. Bu derleme, kusburnu isleme atiklarinin kimyasal bilesimini
degerlendirir ve bunlarin pektin, fonksiyonel gida bilesenleri, tohum yagi1 ve nutrasotikler gibi
katma degerli iirlinlere doniistiiriilmesine yonelik mevcut yaklagimlar tartisir. Bulgular,
kusburnu yan irlinlerinin hem g¢evresel siirdiiriilebilirligi hem de ekonomik karlilig
destekleyen, yiiksek degerli uygulamalar i¢in umut verici bir hammadde oldugunu
gostermektedir.

Anahtar Kelimeler: Kusburnu, atik; yan {iriin degerlendirme, biyoaktif bilesikler, dongiisel
ekonomi

VALORIZATION OF ROSEHIP (Rosa canina L.) PROCESSING WASTES INTO
VALUE-ADDED PRODUCTS
ABSTRACT

Rosehip (Rosa canina L.) is a wild-growing species widely distributed in Europe and Asia and
is particularly abundant in Tirkiye. The fruit is extensively used in the production of

marmalade, jam, herbal teas, and functional foods. During industrial processing, significant
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quantities of by-products—primarily seeds and pomace—are generated. Traditionally, these
residues have been treated as low-value waste or used as animal feed. However, recent studies
have demonstrated that rosehip processing wastes are rich in phenolic compounds, vitamin C,
carotenoids, dietary fiber, and essential minerals. This biochemical richness highlights their
strong potential for valorization within the framework of sustainable biorefinery and circular
economy concepts. The aim of this review is to summarize the composition of rosehip
processing wastes and evaluate current technologies for their conversion into value-added
products. Rosehip is widely utilized in the food, pharmaceutical, and cosmetic industries due to
its rich bioactive composition. However, industrial processing of rosehip generates
considerable amounts of by-products such as seeds, peels, and pomace, which are often
underutilized. The effective valorization of these wastes is crucial for sustainable production
and circular economy strategies. This review evaluates the chemical composition of rosehip
processing wastes and discusses current approaches for their conversion into value-added
products, including pectin, functional food ingredients, seed oil, and nutraceuticals. The
findings indicate that rosehip by-products represent a promising raw material for high-value
applications, supporting both environmental sustainability and economic profitability.
Keywords: Rosehip, waste; by-product valorization, bioactive compounds, circular economy
1. INTRODUCTION

The rosehip plant (Rosa canina L.) belongs to the Rosaceae family and is commonly found in
parts of Europe, Asia and North Africa. The fruit of the rosehip plant is highly valued due to its
rich nutritional and phytochemical composition. This includes vitamins, such as vitamin C, as
well as carotenoids, flavonoids, phenolic compounds and dietary fibre (llyasoglu, 2014,
Michalska-Ciechanowska et al., 2025). These compounds contribute to antioxidant, anti-
inflammatory, and health-promoting properties, making rosehip an important raw material in
the food, nutraceutical, and cosmetic industries (Negrean et al., 2024). Rosehip fruits are
commonly processed into jams, marmalades, fruit juices, syrups, teas, and dietary supplements.
However, these processing operations generate significant amounts of solid waste, such as
seeds, peel, and pulp. In many cases, this waste is discarded or used as low-value animal feed,
despite containing valuable compounds that could be recovered for later use (Zhou et al., 2023).
In recent years, interest in the concept of waste recovery has been growing within the
framework of the circular economy and sustainable food systems. Recovery refers to the

conversion of industrial by-products or waste into useful products with higher economic value.
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Fruit processing residues are particularly attractive for this purpose, as they typically contain
high concentrations of nutrients and bioactive compounds (Saleh et al., 2021).

This article aims to review current knowledge on rosehip processing residues and explore
strategies for converting them into valuable products. The review focuses on the composition
of rosehip by-products and their potential applications within the food, pharmaceutical,
cosmetic and biotechnology industries.

2. COMPOSITION OF ROSEHIP PROCESSING WASTES

Rosehip processing typically involves pulping, pressing, or boiling the fruit to obtain puree or
juice. Approximately 30-50% of the raw material remains as solid waste during these processes
(Tejaswini et al., 2022). This waste consists mainly of seeds, skins and fibrous tissues.

2.1 Bioactive Compounds

Rosehip residues retain significant amounts of bioactive compounds even after processing
(Ahmad et al., 2016; Patel, 2017; Koc, 2020; Dashbaldan, 2021). These include polyphenols,
carotenoids (such as lycopene and -carotene), vitamin C residues, flavonoids, and dietary fiber
(Borsa et al., 2025). Studies have shown that rosehip waste still contains significant levels of
carotenoids and antioxidant compounds, which can be recovered and used in functional food
formulations.

2.2 Dietary Fiber

The pulp obtained from rosehip processing is particularly rich in dietary fiber. This fiber
fraction can improve the functional properties of foods by increasing water retention capacity,
viscosity, and stability (Robertson et al., 2000; Igual et al., 2021).

2.3 Seeds

Rosehip seeds constitute a significant portion of the waste stream. They contain valuable lipids
rich in essential fatty acids such as linoleic and alpha-linolenic acids. These oils are widely used
in cosmetic formulations and skin care products due to their moisturizing and regenerative
properties (Uggla et al., 2003, Uggla et al., 2005, Marmol et al., 2017, Koc, 2020).

3. VALORIZATION STRATEGIES FOR ROSEHIP PROCESSING WASTES

3.1 Production of Rosehip Seed Oil

One of the most valuable uses for rosehip waste is extracting seed oil. Rosehip seeds contain
oils that are rich in unsaturated fatty acids, antioxidants and tocopherols (Koc, 2020; Koéksal &
Tuglu, 2025). Advanced extraction methods, such as supercritical CO, extraction, have been
successfully employed to obtain oil from rosehip seeds produced during jam manufacturing
(Salgin et al., 2016, Mihalcea et al., 2023).
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Rosehip seed oil has applications in cosmetic formulations (anti-aging creams, skin-repairing
oils), dietary supplement products, and functional food ingredients (Oarga et al., 2025). This
high-value oil significantly increases the economic value of rosehip processing residues.

3.2 Extraction of Pectin

Another promising approach is pectin extraction from rosehip waste. Pectin is a natural
polysaccharide widely used as a gelling agent and stabilizer in food products such as jams and
sweets. Studies have shown that pectin obtained from rosehip waste can yield approximately 8-
12%, depending on the extraction conditions. The pectin obtained exhibits suitable
physicochemical properties and can replace commercial pectin in certain food applications
(Kamberoglu et al., 2024, Michalska-Ciechanowska et al., 2025).

3.3 Functional Food Ingredients

Rosehip pulp can be processed into powders that can be used as functional ingredients in food
products. Methods such as hot air drying or freeze drying are used to convert waste into
carotenoid- and antioxidant-rich powders (lgual et al., 2021).

These powders can be incorporated into baked goods, yogurt, functional beverages, and dietary
supplements. Rosehip seed powder, for example, has been used as a prebiotic ingredient in
probiotic yoghurt to improve antioxidant activity and texture (Venugopalan et al., 2026).

3.4 Production of Beverage Powders

Recent studies have investigated the use of rosehip pulp for producing ready-to-use beverage
powders. Spray drying and freeze-drying techniques can convert both the fruit juice and pulp
into stable powder products (Michalska-Ciechanowska et al., 2025). These powders contain
significant amounts of bioactive compounds and can be used in the preparation of functional
beverages. This approach enables the reuse of processing waste while reducing environmental
impact.

4. ENVIRONMENTAL AND ECONOMIC BENEFITS

The utilization of rosehip processing waste offers various advantages:

4.1 Waste Reduction

The use of rosehip residues reduces the amount of organic waste produced by the food
processing industry.

4.2 Circular Economy

Converting by-products into valuable materials promotes resource efficiency and supports
circular economy principles.

4.3 Additional Revenue Streams
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Products such as seed oil, pectin, and functional powders derived from rosehip waste create
additional market opportunities for food producers.

4.4 Sustainability

Using natural plant residues as sources of functional ingredients reduces dependence on
synthetic additives and contributes to more sustainable food systems.

5. CHALLENGES AND FUTURE PERSPECTIVES

Despite the promising potential of evaluating rosehip waste, various challenges remain. First,
large-scale industrial processing technologies need to be optimized to ensure the cost-effective
extraction of valuable compounds. Second, regulatory approval and safety assessments are
required when using waste-derived components in food products (Oarga et al., 2024).

Future research should focus on:

* Developing green extraction technologies

* Increasing processing efficiency

* Investigating new applications in functional foods and nutraceuticals

* Integrating rosehip waste into biorefining systems

6. CONCLUSIONS

Rosehip is a type of fruit that is rich in nutrients and can be consumed after being processed
into various products. It is not very suitable for fresh or table consumption. However, the fruits
of some varieties have the appeal and texture to be consumed fresh. During processing (cutting,
drying, heat treatment, etc.), some organic compounds in rose hips are damaged and
significantly reduced.

Rosehip (Rosa canina L.) processing produces significant amounts of by-products such as
seeds, peel, and pulp. These residues contain valuable bioactive compounds, including
polyphenols, carotenoids, dietary fiber, and essential fatty acids. Instead of being discarded,
rosehip processing waste can be converted into value-added products such as seed oil, pectin,
functional food ingredients, and beverage powders.

The utilization of rosehip waste not only contributes to environmental sustainability but also
provides economic benefits by creating new products from previously underutilized resources.
Ongoing research and technological developments will further increase the potential of rosehip

processing waste in the food, cosmetic, and pharmaceutical industries.
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KUSBURNU (Rosa canina L.)’NUN BESIN DEGERI, BiYOAKTIF BILESENLERI VE
DEGERLENDIRME YONTEMLERI

Aysen KOG
Yozgat Bozok Universitesi, Ziraat Fakdiltesi, Bahce Bitkileri Bolumi, 66100, Yozgat
ORCID: 0000-0002-9766-721X

OZET

Kusburnu (Rosa canina L.) meyvesi, besin degeri ve biyoaktif bilesen igerigi agisindan énemli
bir dogal kaynaktir. Ozellikle C vitamini acisindan son derece zengin olmasi, antioksidan
kapasitesini onemli dl¢iide artirmaktadir. Ayrica A, B1, B2, B3 ve K vitaminleri; linoleik asit
ve a-linolenik asit gibi PUFA'lar; likopen, antosiyanin ve [B-karoten gibi pigmentler ve
potasyum, kalsiyum, magnezyum ve demir gibi mineraller bakimindan da zengin bir profile
sahiptir. Yiksek diyetsel lif icerigi sindirim sistemi saghigini desteklerken, fenolik bilesikler
(6rnegin galik asit), flavonoidler (6rnegin kuersetin) ve karotenoidler (6rnegin B-karoten) gibi
fitokimyasallar kusburnunun giiclii antioksidan oOzellikler gostermesine katki saglar.
Kusburnunun degerlendirilmesinde kullanilan analitik yontemler de 6nemlidir. C vitamini,
fenolik bilesikler ve organik asitlerin belirlenmesinde yiiksek performansli sivi kromatografisi
(HPLC) standart bir teknik olarak kabul edilir. Yag asitleri profili gaz kromatografisi (GC) ile
analiz edilirken toplam fenolik icerik ve antioksidan kapasite belirlemelerinde DPPH, ABTS
veya FRAP gibi radikal giderme testleri siklikla kullanilmaktadir. Bu yontemler, kugburnunun
fonksiyonel bilesenlerinin nicelik ve nitelik olarak dogru sekilde degerlendirilmesini saglar.
Kusburnu hem besleyici deger hem de biyoaktif igerik acisindan fonksiyonel gida, nutrasétik
ve kozmetik iiriin gelistirme potansiyeli yliksek bir hammaddedir. Ayrica, kusburnu meyvesi,
posast ve tohumlarinin, takviyeli ekmek, cay, laktik asit icecegi, yogurt, misir ekstriidati, kek
ve kurabiye gibi farkli gida formiilasyonlarinda toz veya ekstrakt formunda kullanimi da
mevcuttur. Kusburnunun farkli gida sistemlerinde kullanilmasi, siirdiiriilebilir, saglig
destekleyen ve katma degerli {irlinlerin gelistirilmesine yol acarak, gida endiistrisinde daha
genis bir uygulama alanina girmesini saglamaktadir.

Anahtar Kelimeler: Kusburnu, besin degeri, biyoaktif igerigi, degerlendirme yontemleri
NUTRITIONAL VALUE, BIOACTIVE COMPONENTS, AND EVALUATION
METHODS OF ROSEHIP (Rosa canina L.)

ABSTRACT
Rosehip (Rosa canina L.) fruit is an important natural source in terms of nutritional value and
bioactive component content. Its exceptionally high vitamin C content significantly enhances

its antioxidant capacity. It also boasts a rich profile in vitamins A, B1, B2, B3, and K; PUFAs
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such as linoleic acid and a-linolenic acid; pigments like lycopene, anthocyanin, and -carotene;
and minerals such as potassium, calcium, magnesium, and iron. Its high dietary fiber content
supports digestive health, while phytochemicals such as phenolic compounds (e.g., gallic acid),
flavonoids (e.g., quercetin), and carotenoids (e.g., P-carotene) contribute to its strong
antioxidant properties. Analytical methods used in the evaluation of rosehip are also important.
High-performance liquid chromatography (HPLC) is considered a standard technique for
determining vitamin C, phenolic compounds, and organic acids. While fatty acid profiles are
analyzed by gas chromatography (GC), radical scavenging tests such as DPPH, ABTS, or FRAP
are frequently used to determine total phenolic content and antioxidant capacity. These methods
allow for accurate quantitative and qualitative evaluation of the functional components of
rosehip. Rosehip is a raw material with high potential for the development of functional foods,
nutraceuticals, and cosmetics, both in terms of nutritional value and bioactive content.
Furthermore, rosehip fruit, pulp, and seeds are used in powder or extract form in various food
formulations such as fortified bread, tea, lactic acid drinks, yogurt, corn extruder, cakes, and
cookies. The use of rosehip in different food systems leads to the development of sustainable,
health-promoting, and value-added products, enabling its wider application in the food industry.
Keywords: Rosehip, nutritional value, bioactive components, evaluation methods

1. INTRODUCTION

Rosehip (Rosa canina L.) is a wild shrub belonging to the Rosaceae family that is widely found
in Europe, Asia and North Africa (Ercisli, 2007). Its false fruit, commonly known as a rosehip,
has traditionally been used in folk medicine and nutrition thanks to its high nutrient density and
medicinal properties (llyasoglu, 2014, Michalska-Ciechanowska et al., 2025).

Rosehip fruits are characterised by their rich composition of vitamins, organic acids, phenolic
compounds and carotenoids. These bioactive compounds have been associated with various
health benefits, including antioxidant, anti-inflammatory and antimicrobial activities (Kumar et
al., 2025). Recent research has emphasised the importance of rosehip as a functional food and
a natural source of bioactive compounds used in nutraceutical and pharmaceutical products
(Saleh et al., 2021).

2. NUTRITIONAL VALUE OF ROSEHIP

2.1 Vitamin content

Rosehips are renowned for their exceptionally high vitamin C content, which can exceed 1000
mg per 100 g of fresh weight. This makes them one of the richest natural sources of ascorbic

acid among edible fruits (Oarga et al., 2024).
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Rosehip also contains various other vitamins, including A, B1, B2, B6, E and K, which
contribute to various metabolic functions and support immune system health (Pefia et al., 2023).
2.2 Mineral composition

Rosehip fruits contain important minerals, including potassium, calcium, magnesium,
phosphorus and iron. These minerals play crucial roles in metabolic processes and contribute
to the fruit's nutritional value (Igual et al., 2022).

2.3 Macronutrients and Fatty Acids

Although rosehip is not a significant source of macronutrients, it contains small amounts of
carbohydrates, dietary fibre, protein and essential fatty acids. The seeds are particularly rich in
polyunsaturated fatty acids, such as linoleic and linolenic acids (llyasoglu, 2014). Rosehip seed
oil is characterised by high levels of linoleic and oleic acids, which are known to have beneficial
effects on cardiovascular health and skin metabolism (Marmol et al., 2017, Koc, 2020, Kunc et
al., 2023).

3. BIOACTIVE COMPOUNDS IN ROSEHIP

3.1 Phenolic compounds

Phenolic compounds are one of the most important groups of bioactive substances found in
rosehips. The major phenolic compounds found in rosehip include catechin, epicatechin, gallic
acid, chlorogenic acid and procyanidins. These compounds contribute significantly to the fruit's
antioxidant activity (Pefia et al., 2023, Negrean et al., 2024).

Depending on species, environmental conditions, and stage of ripeness, studies have reported
that total phenolic content varies between 290 and 1385 mg/100 g (Pefa et al., 2023).

3.2 Flavonoids

Flavonoids are another important class of antioxidant found in rose hips. These compounds
protect cells from oxidative stress and have anti-inflammatory properties (Roman et al., 2013).
The flavonoid content of rose hips varies considerably depending on the genotype and
ecological conditions, demonstrating the effect of environmental factors on phytochemical
accumulation (Kayahan et al., 2022).

3.3 Carotenoids

Rosehip fruits are also rich in carotenoids, which give them their characteristic red or orange
colour. The main carotenoids are 3-carotene, lycopene, zeaxanthin and -cryptoxanthin.
These compounds have strong antioxidant properties and may reduce the risk of chronic
diseases (Sagbas, 2023, Pefia et al., 2023).
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3.4 Organic acids

The characteristic sweet-and-sour taste of rosehips is due to the presence of organic acids, such
as citric, malic, tartaric and quinic acids.

Citric acid is typically the most abundant organic acid in rosehip fruits (Koc, 2020; Mertoglu
etal., 2024).

3.5 Galactolipids

One of the unique bioactive compounds found in rosehips is the anti-inflammatory galactolipid
GOPO. This has been linked to the prevention of inflammatory diseases and symptoms of
osteoarthritis (Fan et al., 2014, Marmol et al., 2017).

4. ANTIOXIDANT ACTIVITY OF ROSEHIP

Rosehip's antioxidant activity is primarily attributed to the combined effects of vitamin C,
phenolic compounds, carotenoids and flavonoids. These compounds neutralise free radicals and
protect cells from oxidative damage (Pefia et al., 2023).

There is a strong correlation between the antioxidant capacity of rosehip fruits and their
concentration of phenolic compounds and vitamin C (Roman et al., 2013).

Due to its high antioxidant potential, rosehip is being investigated as an ingredient in functional
foods, nutraceuticals and cosmetics (Tafreshi et al., 2025).

5. EVALUATION METHODS FOR BIOACTIVE COMPOUNDS IN ROSEHIP

5.1 Chromatographic techniques

High-performance liquid chromatography (HPLC) is a widely used technique for identifying
and quantifying phenolic compounds, flavonoids and carotenoids in rosehip extracts (Mizzi et
al., 2020, Pefa et al., 2023).

Advanced techniques such as HPLC-DAD-ESI-MS/MS can provide a detailed metabolic
profile of rosehip fruits (Pefa et al., 2023).

5.2 Spectrophotometric methods

Spectrophotometric analyses are commonly used to determine antioxidant activity and phenolic
content. Common methods include:

* DPPH radical scavenging assay

* FRAP (ferric reducing antioxidant power)

* ABTS assay

These techniques enable the rapid and reliable estimation of antioxidant capacity in plant
extracts (Pefia et al., 2023, Knez et al., 2025).
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5.3 The Folin-Ciocalteu method

This method is often used to determine the total phenolic content of rosehip samples
(Ebrahimzadeh et al., 2008, Pefia et al., 2024).

6. USES OF ROSEHIP

Thanks to its rich bioactive composition, rosehip has a variety of uses:

- Functional foods and dietary supplements

» Pharmaceutical products

* Cosmetic formulations

* Natural antioxidant additives.

Recent studies are also investigating its potential use in food processing, including fortified
foods and beverages (lgual et al., 2022).

7. CONCLUSIONS

Rosehip (Rosa canina L.) is an extremely valuable wild fruit with exceptional nutritional and
functional properties. Its high levels of vitamin C, phenolic compounds, carotenoids and other
bioactive components give it potent antioxidant and anti-inflammatory properties. Advances in
analytical techniques have enabled these compounds to be characterised more precisely and
have supported the growing interest in rosehip as a functional food ingredient and source of
dietary supplements. Future research should focus on optimising extraction methods, improving
the bioavailability of active compounds and expanding industrial applications.
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OZET

Kentlerin erisilebilir, siirdiiriilebilir ve insan odakli tasarimla yeniden modellenmesi, glintimiiz
planlama yaklasimlarinin temel konsepti haline gelmistir. Bu baglamda son zamanlarda 6n
plana ¢ikan 15 dakikalik kent modeli, kullanicilarin giinliik ihtiyaglarina kisa siireli yiirtinebilir,
bisiklet ve toplu tagima erisimiyle ulasim saglayabilmesini hedefleyerek bolgede yasanabilirligi
artirmayi, otomobil bagimliligin1 azaltmayr ve mahalle Ol¢eginde daha direngli kentsel
tasarimlar olusturmay1 amaglamaktadir. Bu calisma 15 dakikalik kent modelinin Erzurum kent
merkezi baglaminda uygulanabilirligi, 6zellikle soguk iklim kosullarinin yiiriinebilirlik ve
mekansal erisebilirlik tizerindeki etkileri lizerinden analiz edilmesi amaglanmaktadir. Arastirma
baglaminda Erzurum kent merkezinde ticaret, saglik, egitim, a¢ik-yesil alan ve toplu tagima
gibi temel kentsel donatilarin mekénsal tasarimi; yaya erisimi, yakinlik, islevsellik ve giinliik
kullanim siirekliligi agisindan analiz yapilmistir. Bu baglamda sert kis kosullari, buzlanma, kar,
disiik sicaklik ve rlizgar etkisi gibi cevresel etkilerin, 15 dakikalik erisim modelinin
tasarlanmasi belirleyici rolii ele alinmigstir. Yapilan analizler sonucunda, kent merkezinin bazi
bolgelerinde yakinlik ve hizmet cesitliligi acisindan 6n planda oldugu; ancak soguk iklim
kosullarmin ylirtinebilirligi kisitladigi, acik alan kullanimini kisitlandigi ve bazi bolgelerde
ulagilabilirlik diizeyini azalttig1 goriilmektedir. Bu analizler, 15 dakikalik kent yaklagimini
Erzurum’da yalnizca mesafe 6l¢eginde olmadigi, ayn1 zamanda iklimsel konfor ve mevsimsel
stireklilik boyutunda tasarlanmas1 gerektigini ortaya koymaktadir. Sonug olarak calisma, 15
dakikalik kent yaklasgiminin Erzurum kent merkezinde dogrudan degil, mekénsal tasarim ve
soguk iklim kosullar1 dogrultusunda yeniden tasarlanmasi vurgulanmakta; bu yoniiyle daha
yasanabilir, kapsayic1 ve iklime duyarli bir kentsel tasarim yaklasimi i¢in kavramsal ve
uygulanabilir bir gerceve sunmaktadir.

Anahtar Kelimeler: 15 Dakikalik Kent Modeli, Kentsel Yasam Kalitesi, Yiiriinebilirlik.
Erisebilirlik
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SPATIAL ENHANCEMENT OF STREETS IN ERZURUM CITY CENTER WITHIN
THE 15-MINUTE CITY APPROACH

ABSTRACT

The redesign of cities with accessible, sustainable, and people-centered design has become a
fundamental concept in today's planning approaches. In this context, the 15-minute city model,
which has recently come to the fore, aims to increase livability in the region, reduce car
dependency, and create more resilient urban designs at the neighborhood level by enabling users
to meet their daily needs with short-distance walking, cycling, and public transportation access.
This study aims to analyze the applicability of the 15-minute city model in the context of
Erzurum city center, particularly focusing on the effects of cold climate conditions on
walkability and spatial accessibility. Within the scope of the research, the spatial design of basic
urban facilities such as commerce, healthcare, education, open-green spaces, and public
transportation in Erzurum city center was analyzed in terms of pedestrian access, proximity,
functionality, and daily usage continuity. In this context, the role of environmental factors such
as harsh winter conditions, icing, snow, low temperatures, and wind effects in determining the
design of the 15-minute access model was examined. The analyses revealed that while some
areas of the city center are prominent in terms of proximity and service diversity, cold climate
conditions limit walkability, restrict open space usage, and reduce accessibility levels in some
areas. These analyses reveal that the 15-minute city approach in Erzurum should not only be
designed on a distance scale but also in terms of climatic comfort and seasonal continuity.
Consequently, the study emphasizes that the 15-minute city approach should be redesigned in
Erzurum'’s city center not directly, but in line with spatial design and cold climate conditions;
in this respect, it offers a conceptual and applicable framework for a more livable, inclusive,
and climate-sensitive urban design approach.

Keywords: 15-Minute City Model, Urban Quality of Life, Walkability, Accessibility

1. GIRIS

Kentlerin hizla biliyitimesi, islevlerin mekansal olarak ayrilmasi, ara¢ kullaniminin artmasi ve
kamusal alan niteliginin zayiflamasi, kentlerde yasanabilirlik seviyesini dogrudan etkilemesi
temel sorun haline geldigi goriilmektedir (Moreno vd., 2021). Bu doniisiim stireci, 6zellikle
giinliik yasam gereksinimlerinin uzun mesafeler ve ¢oklu ulagim bagimliligi ile karsilanmasina

neden olmakta; boylece yaya hareketliligi, kamusal etkilesim ve kentsel erisilebilirlik olumsuz

yonde etkilenmektedir. Bu baglamda son yillarda 6ne ¢ikan 15 dakikalik kent modeli, bireylerin
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giinliik gereksinimlerine konut ¢evresinden kisa siire i¢inde yaya, bisiklet ya da diisiik karbonlu
ulagim tiirleriyle erisebilmesini hedefleyen insan odakli bir planlama yaklasimi olarak dikkat
cekmektedir (Khavarian-Garmsir vd., 2023). Yasam Kkalitesinin artirilmasi, otomobil
bagimliliginin azaltilmasi, mahalle 6l¢eginde islevsel ¢esitliligin saglanmasi ve stirdiiriilebilir
kentsel ¢evrelerin olusturulmasi agisindan 6nemli bir ¢ergeve sunmaktadir (Shabana ve
Elsayed, 2025). Referans calismada da vurgulandigi lizere 15 dakikalik kent, sabit ve mutlak
bir zaman esiginden ¢ok, temel hizmetlerin kisa erisim mesafesinde drgiitlenmesini esas alan
esnek bir planlama ilkesi olarak degerlendirilmektedir (Di Marino vd., 2023).

15 dakikalik kent modelinin kuramsal temeli; yakinlik, c¢esitlilik, yogunluk, yiiriinebilirlik,
bisiklet erisimi, dijitallesme ve kapsayici kamusal yasam gibi ilkeler tizerine kuruludur. Bu
cercevede karma kullanimli arazi diizeni, yaya Oncelikli altyapi, yesil ve agik alan siirekliligi,
verimli toplu tasima entegrasyonu ve slirdiirilebilir ¢evresel kararlar, modelin
uygulanabilirligini belirleyen temel bilesenler olarak 6ne ¢ikmaktadir (Di Marino vd., 2023).
Incelenen makalede, farkli kent Ornekleri iizerinden bu ilkelerin somutlastigs; &zellikle
yiirinebilir mahalle yapisinin ancak ¢ok boyutlu bir planlama yaklasimiyla miimkiin oldugu
ortaya konulmustur (Nour, 2011). Ayn1 caligmada gelistirilen degerlendirme listesi, bir kentin
15 dakikalik kent yaklagimina ne Olclide yaklastigini anlamak i¢in yalnizca fiziksel erigimi
degil; sosyal kapsayiciligi, yesil alanlara erisimi, toplu tasima baglantisin1 ve gevresel
suirdiiriilebilirligi de birlikte degerlendirmektedir (Mansour vd.,2023). Bu durum, 15 dakikalik
kent modelinin yalnizca ulasim temelli degil, ayn1 zamanda mekansal adalet ve kentsel yasam
kalitesi odakl1 biitiinciil bir yaklasim oldugunu gostermektedir (Gou vd., 2022).

Tiirkiye’de farkli iklimsel, topografik ve mekansal 6zelliklere sahip kentlerde 15 dakikalik kent
modelinin uygulanabilirligi, yerel kentsel dinamikler tizerinden ayrica degerlendirilmelidir. Bu
baglamda Erzurum kenti, mevcut kentsel doku, hizmetlerin mekansal dagilimi, yaya erisimi,
kamusal ag¢ik alan niteligi ve mevsimsel kullanim kosullar1 bakimindan incelenmeye deger
0zglin bir 6rnek olusturmaktadir. Kentte temel hizmetlere erisimin mahalle 6l¢eginde ne dlciide
saglanabildigi, yaya Oncelikli ulasgim altyapisinin yeterliligi, yesil alanlarin gilinliikk yasama
entegrasyonu ve kamusal mekanlarin stirekliligi, 15 dakikalik kent modelinin uygulanabilirligi
acisindan onemli gostergelerdir (Allam vd., 2022). Bununla birlikte bu modelin Erzurum’da
dogrudan ve biitiinciil bigimde uygulanabilmesi, mevcut eksikliklerin yalnizca tespit edilmesine
degil, ayn1 zamanda bunlarin kisa, orta ve uzun vadeli miidahale Onceliklerine gore

siiflandirilmasina baghdir.
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Bu noktada, referans alinan ¢alismanin 6nerdigi asamali yaklasim onemli bir yontemsel
dayanak sunmaktadir. S6z konusu c¢aligmada uygulama siireci; kisa vadede farkindalik
olusturan ve kamusal alanda hizli sonug veren taktiksel miidahaleler, orta vadede kiiciik dlgekli
mekansal iyilestirmeler ve uzun vadede kalici kentsel doniisiim kararlar1 bi¢iminde ele
alinmistir. Ayrica uzman goriisleri dogrultusunda olusturulan matris yardimiyla hangi planlama
bilesenlerinin hangi zaman diliminde oncelik tasidigi belirlenmistir. Bu yontem, 15 dakikalik
kent modelinin tek asamal1 bir dontisiim degil; mevcut altyap1 diizeyi, mekansal yeterlilikler ve
kullanict ihtiyaglari dogrultusunda kademeli bi¢cimde hayata gegirilmesi gereken bir sureg
oldugunu gostermektedir.

Bu calismanin amaci, Erzurum kentinde 15 dakikalik kent modelinin uygulanmasini sinirlayan
eksik yonleri belirlemek ve bu eksiklikleri uzman goriislerine dayali anket bulgulari
dogrultusunda kisa, orta ve uzun vadeli uygulama perspektifi i¢inde degerlendirmektir. Bu
kapsamda ¢aligsma, bir yandan 15 dakikalik kent modelinin kuramsal ve mekansal bilesenlerini
Erzurum orneginde tartismakta, diger yandan elde edilen veriler dogrultusunda uygulanabilir
miidahale alanlarin1 Onceliklendirmektedir. Bdylece c¢alisma, Erzurum kentinde daha
erigilebilir, yiirlinebilir, yasanabilir ve siirdiiriilebilir bir kentsel ¢evrenin olusturulmasina
yonelik stratejik bir degerlendirme cergevesi sunmay1 hedeflemektedir.

2. MATERYAL VE YONTEM

Bu ¢alisma, Erzurum kent merkezinin 15 dakikalik kent modeli baglaminda degerlendirilmesi
ve mevcut eksikliklerin kisa, orta ve uzun vadeli miidahale 6lgeklerinde ortaya konulmasi
amaciyla tasarlanmistir. Arastirmada nitel ve nicel yaklasimlar1 bir araya getiren ¢ok asamali
bir yontem izlenmistir. Literatiir incelemesi yapildiginda, kavramsal eslestirme, degerlendirme
oOl¢iitlerinin olusturulmasi ve uzman goriislerine dayali anket uygulamasi olmak tizere birbirini

tamamlayan asamalardan olusmaktadir.
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Sekil 1. Erzurum kentinde belirlenen ¢alisma alani, ana akslar ve baglanti yollari.

Aragtirma materyalini, Erzurum kent merkezinde 15 dakikalik kent yaklasimina iligkin tasarim
ilkelerinin uygulanabilirligini degerlendirmek amaciyla uzman gruplara uygulanan anket
verileri olusturmaktadir. Toplam 31 katilimcidan elde edilen verilerde, katilimcilarin %74,2’si
kadin ve %25,8’1 erkeklerden olugmaktadir. Mesleki dagilimda ise peyzaj mimarlar1 %41,9,
mimarlar %38,7, sehir ve bolge planlama uzmanlar1 %16,1 ve diger meslek gruplar1 %3,2
oraninda temsil edilmistir. Bu durum, aragtirmanin farkli mesleki bakis agilarini igeren bir
orneklem tizerinden yiiriitiildiigiinii gostermektedir (Tablo-1).

Tablo 1. Katilimcilarin cinsiyet ve mesleki dagilimina iligkin tanimlayici bilgiler.

Degisken Grup Say1 Yiizde

Cinsiyet Kadin 23 74.2
Erkek 8 25.8

Meslek Peyzaj Mimari 13 419
Mimar 12 38.7
Sehir ve Bolge Planlama 5 16.1
Diger 1 32
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Shabana ve ElSayed’in (2025) ortaya koydugu kuramsal g¢erceve dogrultusunda, arastirma

kapsaminda literatiirde tanimlanan temel kentsel tasarim stratejileri ile mahalle/kentsel ¢evre
tasarim ilkeleri arasinda kavramsal bir eslestirme yapilmistir (Tablo-2). Bu dogrultuda karma
kullanimli gelisim, yaya dostu altyapi, verimli toplu tasima entegrasyonu, yesil alan ve doga
entegrasyonu, araba bagimliliginin azaltilmasi ile siirdiriilebilirlik ve c¢evresel hususlar
basliklari; 15 dakikalik kent modelinin ¢esitlilik, yakinlik, yogunluk, dijitallesme,
yurunebilirlik-bisiklet erisimi ve yayginlik ilkeleriyle iliskilendirilmistir. S6z konusu

eslestirme, arastirmada kullanilan degerlendirme formunun kuramsal temelini olusturmustur.
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Tablo 2. Kentin yirinebilirlik diizeyinin degerlendirilmesinde kullanilan kontrol listesi.

Kentsel Tasarim 15 Dakikalik Sehir
Stratejileri Kontrol Listesi Tasarim Ilkeleri

Mabhallelerde konut, ticari ve rekreasyon alanlari bir arada bulunuyor mu?

Imar diizenlemeleri karma arazi kullanimini destekleyecek
kadar esnek mi?

Karma Kullammli | Dikey ve yatay arazi kullanim karisimi meveut mu? Cesitlilik
Geligim Mahalle cesitli kiilturel, sosyal ve ekonomik faaliyetler sunuyor mu?
Farkl sosyal gruplar igin kapsayici alanlar var m1?

Bu alanlar donanimli m1?

Kaldirimlar meveut mu?
Kaldirimlar engelsiz mi?

Kaldirimlar bakimli m1?
Yaya geg¢itleri gtivenli mi?
Yaya gegitleri erisilebilir mi?

Hiz tiimsekleri veya kaldrim genigletmeleri gibi trafik sakinlestirici
Altyapi onlemler uygulaniyor mu?

Temel hizmetler (saglik, egitim, perakende) 15 dakikalik yirime veya
bisiklet mesafesinde mi?

[syerleri yerlesim alanlarina entegre mi?
Kamu parklar1 ve yesil alanlar sakinler igin kolay erisilebilir mi?

Yaya Oncelikli Yakinlik

Kamu parklar1 ve yesil alanlar sakinler i¢in kolay erisilebilir mi?
Sokaklar agaglar ve diger bitkilerle ¢evrili mi?
Yesil Alanlar ve Surdiirtlebilir peyzaj uygulamalarinin kanitlar1 var mi?

Dogal Entegrasyon | Nfus yogunlugu yerel isletmeleri ve olanaklari desteklemek
igin yeterli mi?
Asirt kalabaliklasmay1 onlemek igin onlemler var mi?

Yogunluk

Toplu tasima duraklari otobusler i¢in 400 metre yiriime mesafesinde mi?
Toplu tasima duraklari trenler i¢cin 800 metre mesafede mi?

L flk ve son kilometre baglanti segenekleri
Verimli Toplu mevceut mu (or. bisiklet paylasimi, mikro mobilite)?
Tagima Toplu tagima onemli kentsel islevlere iyi baglaniyor mu? Dijitallesme

Entegrasyonu Erisilebilirligi ve baglantiyr artirmak igin akilli teknolojiler
kullaniliyor mu?

Kentsel mobiliteyi destekleyen dijital altyapi (uygulamalar, gergek
zamanli veri vb.) mevcut mu?

Arag trafiginden ayrilmig bisiklet yollari var mi1?

Avlia Belirli bolgelerde arag kullanmimina yonelik kisitlamalar veya
caydirici 6nlemler var m1? Yiirimebilirlik ve
Alternatif ulasim tiirleri i¢in yeterli altyapt var mi? Bisiklete Uygunluk
Yaya ve bisiklet trafigi, ara¢ trafigine gore oncelikli mi?

Yaya ve bisiklet yollari kesintisiz ve iyi baglantili m1?

Bagimliliginin
Azaltilmasi

Toplu tagima duraklarinda kis kosullarina karsi korunakli bekleme
alanlar (kapali/siperli durak vb.) mevcut mu?

Buzlanmaya karsi zemin giivenligi énlemlerinin artirilmas: hangi

zaman diliminde oncelikli olmalidir?

Surdirilebilirlik Kaldirimlarda kar temizliginin diizenli hale getirilmesi sizce hangi
zaman diliminde oncelikli olarak uygulanmalidir?

Kentsel 1s1 adalarini azaltmak i¢in 6nlemler alinmig mi?

Kaynaklar ve hizmetler mahalleler arasinda esit bicimde dagitiliyor mu?
Kis kosullarinda da temel hizmetlere 15 dakika ig¢inde erisimin
surdurtlebilir hale getirilmesi hangi zaman diliminde éncelikli olmalidir?

ve Cevresel Yayginlik

Hususlar
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Literatiirden elde edilen veriler dogrultusunda c¢aligma alaninin degerlendirilmesinde
kullanilmak iizere bir kontrol listesi hazirlanmistir. Bu kontrol listesi; karma kullanimli gelisim,
yaya oncelikli altyap1, yesil alan ve dogal entegrasyon, verimli toplu tagima entegrasyonu, araba
bagimhiliginin  azaltilmas1 ve siirdiiriilebilirlik/cevresel  hususlar  bagsliklar1  altinda
yapilandirilmistir. Her baslik altinda, alanin 15 dakikalik kent ilkelerine uygunlugunu 6lgmeye
yonelik sorgulayici maddeler gelistirilmistir. S6z konusu kontrol listesi, hem uzman
degerlendirmesine dayali anket formunun hazirlanmasinda hem de bulgularin sistematik
bicimde analiz edilmesinde kullanilmistir.

Arastirmanin son asamasinda uzman goriislerine dayali bir anket uygulanmistir. Anket, 15
dakikalik kent modelinin Erzurum kent merkezinde uygulanabilirligini kisa, orta ve uzun vadeli
perspektifte degerlendirmeye yonelik olarak hazirlanmistir. Sorular, daha 6nce olusturulan
kontrol listesi esas alinarak yapilandirilmis ve her bir tasarim stratejisinin hangi zaman
diliminde uygulanmasinin daha uygun olacagi sorgulanmistir. Elde edilen veriler, her bir
o6l¢iitiin uygulanabilirlik diizeyini ortaya koyacak bi¢cimde siniflandirilmis; daha sonra ise kisa,
orta ve uzun vadeli Oncelikleri belirlemek amaciyla matris sistemine doniistiiriilmiistiir. Bu
yontem sayesinde, yalnizca mevcut durumun saptanmasi degil, ayn1 zamanda Oncelikli
miidahale alanlarinin zamansal olarak asamalandirilmasi da miimkiin olmustur.

2.1. Bulgular

Shabana ve ElSayed’in (2025) gelistirdigi matris yaklasimi esas alinarak olusturulan
degerlendirme tablosunda, 15 dakikalik kent modeline iliskin 6 temel strateji toplam 36 Slciit
iizerinden kisa, orta ve uzun vadeli uygulanabilirlik bakimindan analiz edilmistir. Elde edilen
bulgular, 6l¢iitlerin zaman 6lgeklerine gore esit dagilmadigini; aksine, uygulama kapasitesinin
biliyiik 6lclide uzun vadeli doniistimlerde yogunlastigini gostermektedir. Toplam puanlar
incelendiginde kisa vadede 17/36 (%47), orta vadede 21/36 (%58) ve uzun vadede 31/36 (%86)
diizeyinde karsilanma oldugu goriilmektedir. Bu sonug, calisma alaninda 15 dakikalik kent
modelinin tam anlamiyla hayata gecirilebilmesi i¢in 6zellikle mekansal kurgu, ulasim sistemi,
cevresel altyapr ve kamusal alan organizasyonunda daha kapsamli ve siireklilik gerektiren

miidahalelere ihtiya¢ duyuldugunu ortaya koymaktadir (Tablo-3).
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Tablo 3. 15 dakikalik kent modeline iligkin tasarim Slgiitlerinin kisa, orta ve uzun vadeli
uygulanabilirlik matrisi.

Verimli Topl
Entegrasyonu

Yesil Alanlar ve Dogal
Entegrasyon

Araba Bagimlihiginin
Azaltilmast

Stirdiiriilebilirlik ve Cevresel
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Kisa vadeli degerlendirmede en yliksek uyumun karma kullanimli gelisim (5/6) ile yesil alanlar
ve dogal entegrasyon (5/5) basliklarinda toplandigi belirlenmistir. Bu durum, ¢alisma alaninda
baz1 temel islevlerin bir aradaligi ile yesil alan-dogal ¢evre iligkisi bakimindan baslangig
diizeyinde belirli bir potansiyelin bulundugunu gostermektedir. Buna karsilik yaya oncelikli
altyap1 (2/8), verimli toplu tagima entegrasyonu (1/6), araba bagimliliginin azaltilmasi (2/5) ve
surdurdlebilirlik ve cevresel hususlar (2/6) basliklarinda diisiikk oranlarin elde edilmesi, kisa
vadede fiziksel ¢evreye iliskin hizli ve sinirli miidahalelerin yeterli olmayacagini; 6zellikle
erisilebilirlik, hareketlilik ve c¢evresel performans agisindan daha planli doniisiimlere
gereksinim duyuldugunu gostermektedir.

Orta vadeli bulgularda toplam uyum oranmin %58’e yiikselmesi, bazi stratejik bagliklarda
ilerleme potansiyelinin arttigin1 ortaya koymaktadir. Bu asamada 6zellikle yaya oncelikli
altyap1 baghgimnin 7/8 gibi yiiksek bir degere ulasmasi dikkat ¢ekicidir. Benzer bigimde verimli
toplu tagima entegrasyonu (4/6) ve siirdiiriilebilirlik ve ¢evresel hususlar (4/6) basliklarinda da
gelisme goriilmektedir. Buna karsin karma kullanimli gelisim (2/6) ve araba bagimliliginin
azaltilmasi (2/5) Olglitlerinin orta vadede sinirli kalmasi, bu bagliklarin yalnizca diizenleme ve
tyilestirme calismalariyla degil, daha kapsamli planlama kararlariyla desteklenmesi gerektigini

diistindiirmektedir.

48




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Uzun vadeli degerlendirmede ise toplam puanin 31/36’ya (%86) ulagmasi, 15 dakikalik kent
modelinin esas olarak uzun erimli ve yapisal miidahalelerle gergeklestirilebilir oldugunu agik
bicimde gdstermektedir. Bu asamada stirdiiriilebilirlik ve ¢evresel hususlar bagligindaki tiim
Olciitlerin (6/6), araba bagimhiliginin azaltilmasi baghigindaki tiim olciitlerin (5/5) ve yaya
oncelikli altyapi dlgiitlerinin biiyiik boliimiiniin (7/8) karsilandig1 goriilmektedir. Ayrica karma
kullanimli gelisim (5/6) ve verimli toplu tasima entegrasyonu (5/6) basliklarinda da yiiksek
uyum diizeyine ulagilmistir. Bu bulgu, ¢calisma alaninda 15 dakikalik kent yaklagiminin bagarili
bicimde uygulanabilmesi i¢in, otomobil odakli ulagim anlayisinin doniistiiriilmesi, yaya ve
bisiklet oncelikli sistemlerin gii¢lendirilmesi, toplu tasima biitiinlesmesinin artirilmasi ve
cevresel sirduriilebilirligin kentsel tasarim kararlarina kalict bigimde entegre edilmesi
gerektigini ortaya koymaktadir.

Genel olarak degerlendirildiginde, analiz sonuglari caligsma alaninda 15 dakikalik kent modeline
iligkin bazi bilesenlerin kisa vadede desteklenebilir oldugunu; ancak modelin biitiinciil ve
islevsel bicimde uygulanabilmesinin esas olarak orta ve uzun vadeli stratejik planlama, altyap1
yatirimlar1 ve mekansal doniisiim siireglerine bagli oldugunu gostermektedir. Bu yoniiyle tablo,
yalnizca mevcut durumu ortaya koymakla kalmamakta; ayni zamanda hangi planlama
bilesenlerine hangi zaman Olceginde Oncelik verilmesi gerektigini de acik bicimde
gostermektedir.

3. SONUC

Bu calisma, Erzurum kent merkezinde 15 dakikalik kent yaklasiminin uygulanabilirligini,
mekénsal gliclendirme ve zamansal miidahale oncelikleri ¢er¢evesinde degerlendirmistir. Elde
edilen bulgular, kent merkezinde bazi temel islevlerin yakinlik ve ¢esitlilik a¢isindan belirli bir
potansiyel tasidigini; ancak modelin biitiinciil bigimde uygulanabilmesi i¢in mevcut mekansal
yapimin dnemli dl¢iide iyilestirilmesi gerektigini gostermektedir. Ozellikle kisa vadede karma
kullanimli gelisim ile yesil alan ve dogal entegrasyon basliklarinda gorece olumlu bir tablo
ortaya ¢ikarken, yaya Oncelikli altyapi, toplu tagima entegrasyonu, araba bagimliliginin
azaltilmasi ve gevresel siirdiiriilebilirlik bagliklarinda daha siirli bir uyum diizeyi saptanmastir.
Bu durum, 15 dakikalik kent modelinin Erzurum’da yalnizca mevcut erisim iliskileri iizerinden
degil, ayn1 zamanda altyapisal ve g¢evresel doniisiim gereksinimleri {izerinden ele alinmasi
gerektigini ortaya koymaktadir.

Orta ve uzun vadeli degerlendirmeler ise modelin esas olarak kademeli ve yapisal
miidahalelerle gerceklestirilebilecegini gdstermektedir. Ozellikle uzun vadede ulasilan yiiksek

uyum diizeyi, yaya ve bisiklet oncelikli ulasim sistemlerinin gii¢lendirilmesi, toplu tasima
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baglantilarinin gelistirilmesi, otomobil bagimliliginin azaltilmasi ve siirdiiriilebilir ¢evresel
kararlarin kentsel tasarim siireclerine entegre edilmesi gerektigini acik bigcimde ortaya
koymaktadir. Sonu¢ olarak Erzurum kent merkezinde 15 dakikalik kent yaklagiminin
uygulanabilirli§i miimkiindiir; ancak bu siire¢, kisa vadeli diizenlemelerle sinirli kalmamali,
orta ve uzun vadede planlama, ulasim, agik-yesil alan sistemi ve iklime duyarl kentsel tasarim
kararlariyla desteklenmelidir. Bu yoniiyle ¢alisma, Erzurum i¢in daha erisilebilir, yiiriinebilir,
yasanabilir ve siirdiiriilebilir bir kent modelinin olusturulmasina yonelik stratejik bir ¢ergeve
sunmaktadir.
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OZET

Gunumuzde kentlerde hizla artan niifus yogunlugu, motorlu tasitlarin artmasi ve buna bagh
olarak ulagim kurgusu ve kamusal mekanlardaki kalite farkliligi, yaya erisiminin yasanabilirligi
dogrudan etkileyen temel kentsel sorunlar arasinda yer almaktadir. Yirtinebilirlik Gzerine
yapilan analizler genel olarak fiziksel ¢evre bilesenlerini ele almakta; kaldirim genisligi, yaya
giivenligi, donati elemanlar1 ve mekansal konfor gibi Olgiitler {izerinden degerlendirme
yapilmaktadir. Bu yaklasima gore, kullanicilarin giinliik ihtiyaglarina kisa siire igerisinde
ulagabilmesi planlanan 15 dakikalik kent yaklasiminin sundugu yakinlik, karma kullanim ve
mahalle Olgeginde tasarlanan erisim mesafelerini genellikle kapsamamaktadir. Bu calisma
yiirlinebililik kavramini 15 dakikalik kent yaklagimi ¢ergevesinde yeniden ele alarak, mahalle
olgeginde kentsel mekanin hem fiziksel niteligini hem de giindelik yagama erisim kolayligini
biitlinciil bicimde degerlendirmeyi amaglamaktadir. Aragtirma kapsaminda, caligma alanindaki
cadde ve yaya akslari; erisebilirlik, islevsellik, fiziksel yapi, giivenlik gorsel kalite ve ¢ekicilik
kapsaminda gelistirilen gézleme dayali bir puanlama sistemi ile analiz yapilmistir. Bu analizler
sonucuna ek olarak, 15 dakikalik kent modelinin temel ilkeleri dogrultusunda yasanabilirlik
olceginde giinliik hizmetlere yakinlik, toplu tasimaya yaya erisim, karma kullanim diizeyi ve
mabhalle i¢i sosyal olanaklar da analize dahil edilmistir. Elde edilen bulgular, giinliik
yiiriinebilirlik diizeyinin yalnizca nitelikli yaya altyapisi ile degil, ayn1 zamanda temel giinliik
ihtiyaclarin kisa mesafede karsilanabilmesiyle giiglendigini géstermektedir. Ozellikle kesintisiz
kaldirim baglantisi, glivenli ge¢is olanaklari, yeterli aydinlatma, uygun donati varligi ve hizmet
cesitliliginin bir arada bulundugu alanlarin hem fiziksel yaya konforu hem de mahalle igi
yagsamsal erigim agisindan daha avantajli oldugu belirlenmistir. Bu sonuglar, yiiriinebilirligin
sadece sokak Olgeginde fiziksel bir tasarim meselesi olarak degil, mahalle dlgeginde erisim,
yakinlik ve islevsel olarak ele alinmas1 gerektigini ortaya koymaktadir. Sonug olarak ¢alisma,

15 dakikalik kent yaklasiminin yiiriinebilirlik analizlerine entegre edilmesinin, daha
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yasanabilir, kapsayici, siirdiiriilebilir ve insan odakli kentsel ¢evrelerin planlanmasina 6nemli
katk1 saglayacagini ortaya koymaktadir.
Anahtar Kelimeler: Yirtinebilirlik, 15 Dakikalik Kent Modeli, Kentsel Yasam Kalitesi

WALKABILITY AND ENVIRONMENTAL FACTORS IN PEDESTRIAN USE: THE
CASE OF ERZURUM CITY CENTER WITH A 15-MINUTE CITY APPROACH
ABSTRACT

Today, rapidly increasing population density in cities, the rise in motor vehicles, and the
resulting differences in transportation infrastructure and the quality of public spaces are among
the fundamental urban problems that directly affect the livability of pedestrian access. Analyses
of walkability generally address physical environmental components; evaluations are made
based on criteria such as sidewalk width, pedestrian safety, fixtures, and spatial comfort.
According to this approach, the proximity offered by the 15-minute city approach, which is
designed to enable users to meet their daily needs within a short time, generally does not cover
access distances designed at the neighborhood scale, mixed use, and proximity. This study aims
to comprehensively evaluate both the physical quality of urban space and the ease of access to
daily life at the neighborhood scale by re-examining the concept of walkability within the
framework of the 15-minute city approach. Within the scope of the research, streets and
pedestrian axes in the study area were analyzed using an observation-based scoring system
developed in terms of accessibility, functionality, physical structure, safety, visual quality, and
attractiveness. In addition to these analyses, proximity to daily services, pedestrian access to
public transportation, mixed-use level, and neighborhood social amenities were also included
in the analysis in terms of livability, in line with the basic principles of the 15-minute city
model. The findings indicate that daily walkability is enhanced not only by quality pedestrian
infrastructure but also by the ability to meet basic daily needs within short distances. Areas with
uninterrupted sidewalk connections, safe crossing opportunities, adequate lighting, appropriate
amenities, and service diversity were found to be more advantageous in terms of both physical
pedestrian comfort and neighborhood accessibility. These results reveal that walkability should
be addressed not only as a physical design issue at the street level but also in terms of
accessibility, proximity, and functionality at the neighborhood level. Consequently, the study
demonstrates that integrating the 15-minute city approach into walkability analyses can
significantly contribute to the planning of more livable, inclusive, sustainable, and people-
centered urban environments.

Keywords: Walkability, 15-Minute City Model, Urban Quality of Life
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1. GIRIS

Kentsel mekanin yasanabilirligi, giinimiizde sadece yap1 yogunlugu ya da ulasim altyapisi
olmadigi; ¢evresel kalite, kamusal alan, yaya erisim siirekliligi ve giinlilk mekan kullaniminda
yakinlik gibi temel sorunlar ele alinmistir. Kentlesme sisteminin insanlara yurinebilir bir
mekan olusturmadigi i¢in fiziksel aktivitenin azaltildig1 ortaya ¢ikmaktadir (Adkins ve ark.,
2017; Roy & Basu, 2020). Yiiriinebilirlik, yapili ¢evrenin mekansal ve islevsel 6zellikleri ile
bireysel ihtiya¢ ve kullanim pratiklerini birlikte dikkate alarak, bir alanin yaya hareketlerini
destekleme ve kolaylastirma diizeyini ifade eden ¢ok boyutlu bir kavramdir (Lee, 2021).
Kentsel yiirtinebilirlik kentlerin mekan1 kullanma bi¢imini ortaya ¢ikartan temel basamaklardan
biri olarak 6ne ¢ikarken, 15 dakikalik kent tasarimi da ¢alisma, konut, hizmet, kamusal kullanim
ve sosyal donat1 mekanlar1 arasindaki yakin mesafe tasarimini giiglendirerek yaya oncelikli bir
kentsel tasarim modelini olusturmaktadir (Wang, Zhang, Sun, & Chen, 2020). Mahalle
6lceginde karma kullanim, erisebilirlik ve sokak kalitesinin artirilmasi, bu yaklagimin temel
bilesenler arasinda yer almaktadir.

Kullanic1 odakli yiiriinebilir ¢evre tasarlamak igin, yiiriiyiis yollarinda belirli niteliklerin dikkate
alinmasi gerekmektedir. Bu olgiitler; islevsellik, fiziksel yapi, erisebilirlik, giivenlik, gorsel
kalite ve cekicilik bagliklar1 altinda toplanmistir. Yiiriinebilir kentlerde, erisebilirlik modeli
yayalarin ulagmak istedikleri bolgelere siirekliligi saglayan baglanti noktalar1 ile planlamasi
yapilan gereksinimlerin ne 6l¢iide karsilandigi ile ilisiklidir (Glindogdu & Dinger, 2020; Hassan
& Elkhateeb, 2021). Kullanic1 ihtiyact bakimindan, yayalastirilmis mekanlarin ihtiyaglarim
hangi Olcekte karsiladigr ve fiziksel yapida bakildiginda yayalastirilmis alanlarin siireklilik,
kaldirim genisligi ve engelli erisimine uygunluk gibi unsurlar1 kapsamaktadir.

Kullanict giivenligi kapsaminda yapilan ¢alismalara, yayalastirilmis bolgelerin giiniin farkl
zaman diliminde kullanabilirligi ve trafik riskinin azaltilmasi irdelenmistir. Gorsel kalite ve
cekicilik yiiriinebilir yollarin estetik ve fonksiyonel hale getirilmesi ve ylirlinebilirligin
artirlldigr goriilmektedir. Bu yoniiyle yiiriinebilirlik, yalnizca bir ulasim konusu olmadig1 ayni
zamanda kentsel yasam kalitesinin, kamusal mekan niteliginin ve kullanic1 deneyiminin
biitiinciil bir gdstergesi olarak degerlendirilmistir (Yesil M., Alkan I.N., 2022)

Yapili ¢evre verileri iizerinden puanlama sistemleriyle degerlendirilmesi kentsel tasarim ve
peyzaj arastirmalarinda 6ne ¢ikan yontemlerden biri haline gelmistir. Bu analiz yontemi farkli
sokak ve akslarin karsilastirmali olarak incelenmesine, mevcut sorunlarin mekansal 6lgekte
planlanmas1 ve miidahale alanlarinin ortaya konulmasina olanak saglamaktadir. Arastirmalar

sonucunda Erzurum kent merkezinde segilen akslarin yiirlinebilirlik puanlar1 hesaplanmis ve
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bu puanlarin erigebilirlik ve baglanti analizleriyle desteklendigi gozlemlenmistir. Yapilan
calismada, yiirlinebilirlik puanlarini belirleyen unsurlarin 6zellikle erisilebilirlik ve fiziksel yap1
ile iliskili oldugu sonucuna ulasilmistir. Bu durum, yaya hareketliliginin yalnizca giizergah
varligiyla degil, glizergdhin niteligi ve kullaniciya sundugu deneyimle birlikte
degerlendirilmesi gerektigini gostermektedir.

Yapilan analizlerde Erzurum kent merkezi, yiiriinebilirligin ¢evresel faktorler bakimindan
incelenmesi agisindan 6nemli bir aragtirma alani ortaya koymaktadir. Kent merkezinde yer alan
ana cadde ve baglanti yollar1 yogun yaya kullanimi, kamusal ve ticari islevlerin ¢esitliligi,
ulagim baglantilar1 ve mekansal oOrgiitleme bakimindan fakli karakteristik oOzellikler
gostermektedir. Erzurum’un iklimsel sartlari, oOzellikle kis mevsiminde yaya ulasimini
dogrudan etkileyen 6zel bir degisken olarak one ¢ikmaktadir. Gozlemler sonucunda kent
merkezindeki yiiriinebilirlik diizeyinin analiz yapilmasi yalnizca fiziksel stireklilik, erisim ve
mekansal baglantilarin degil; bakim durumu, giivenlik, mevsimsel kullanabilirlik ve ¢evresel
konfor gibi verilerin birlikte ele alinmas1 gerekmektedir. Erzurum kent merkezinde yapilmis
yirlinebilirlik analizinin bu yoniiyle, yaya odakli planlama ve tasarim kararlarinin
gelistirilmesine 6nemli katkilar sunacagi diisiiniilmektedir.

Bu ¢alisma, Erzurum kent merkezinde segilen ana akslarin yiirinebilirlik diizeyini ¢evresel
faktorler ¢ercevesinde degerlendirmeyi amaclamaktadir. Bu dogrultuda arastirmada,
yiiriinebilirlik kavrami kapsaminda ele alinan c¢evresel faktorlerin yaya kullanimini ne sekilde
etkiledigi ve ana aks niteligi tasiyan sokaklar arasinda yiiriinebilirlik bakimindan anlaml
farkliliklarin bulunup bulunmadig1 sorgulanmaktadir. Bu arastirmada da elde edilecek
bulgularin gevresel kaliteyi artirmaya, yaya kullanimimi gii¢lendirmeye ve kent merkezinde
daha yasanabilir, erisilebilir ve siirdiiriilebilir mekanlarin olusturulmasina katki saglamasi
beklenmektedir.

2. MATERYAL VE YONTEM

Erzurum kent merkezinde secilen yaya odakli ulasim akslarinin kullanicilar agisindan
uygunlugunu gérmek amaci ile yapilan analiz, alan niteligine bagl degerlendirme kriterleri ile
caligma alaninin mevcut durumunu ortaya koyan mekansal analizler olusturmaktadir. Kent
merkezinde bulunan ve yaya hareketliliginin yogun oldugu cadde ve sokaklar {izerinden
incelenmistir.

Calisma alani olarak Erzurum kent merkezinde bulunan giinliik kullanim agisindan yogun yaya
hareketine sahip akslar ele alinmistir. Bu akslar, Cumhuriyet Caddesi, Hastaneler Caddesi,

Yenisehir Caddesi, Caykara Caddesi, Bosna Caddesi, Menderes Caddesi ve Ali Ravi
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Caddesi’nin belirlenmesinde, kent merkezindeki kullanim yogunlugu, kamusal islev cesitliligi,
erisim potansiyeli ve yaya dolasimi lizerindeki etkileri dikkate alimmustir (Sekil-1). Bu
dogrultuda ele alinan akslarin mevcut yaya cevresinin mekansal ve fiziksel niteliklerini

degerlendirerek akslar arasinda karsilastirmali bir yiirtinebilirlik analizi yapilmistir.
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Sekil 1. Erzurum kent merkezinde belirlenen ¢aligma alani, ana akslar ve baglanti yollari.

Erzurum kent merkezinin ¢alisma alani olarak analiz edilmesinin temel sebebi, alanin kentsel
kullanim yogunlugu, donat ¢esitliligi, hizmet ve kamusal mekanlarin dagilimi ve giinliik yasam
icindeki yaya hareketliligi bakimindan 6nemli bir potansiyel tagimaktadir. Bununla birlikte
kentin iklimsel oOzellikleri, kis mevsiminde yaya hareketliligini etkileyen ozel kosullar
yaratmaktadir. Bu durum, ylriinebilirlik degerlendirmesinin yalnizca fiziksel erisim ve
mekansal siireklilik acisindan degil, ayn1 zamanda konfor, giivenlik ve mevsimsel
kullanilabilirlik bakimindan da ele alinmasimi gerekli kilmaktadir. Bu nedenle arastirmada
gelistirilen degerlendirme kriterlerinin, Erzurum kent merkezindeki yaya c¢evresinin mevcut
durumunu ortaya koymakta ve sorunlu alanlarin belirlenmesinde etkili bir arag oldugu
distiniilmektedir (Sekil-2). Her bir aks, belirlenen kriterler ¢ergevesinde puanlanmis ve

ardindan akslar arasinda karsilagtirmali degerlendirmeler yapilmigtir. Boylece Erzurum kent
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merkezinde yaya kullanimimi etkileyen c¢evresel faktorler belirlenmis, yiiriinebilirlik
bakimindan 6ne ¢ikan sorunlar ortaya konulmus ve bu sorunlara yonelik tasarim ve planlama

Onerilerinin gelistirilmesine zemin hazirlanmistir.

Lalapasa Cami

Belediye Binast
Scrra City
1

15 Temmuz Meydam

Cifte Minareli Cami

Sekil 2. Calisma alaninda yer alan ana akslarin, odak noktalarinin ve simgesel yapilarin sematik
gosterimi.

Sonuglaran niteliginin, belirli yiiriinebilirlik 6lgiitleri dogrultusunda analiz yapilarak
yiiriinebilirlik ylizeyinin ortaya konulma yontemi, pek ¢ok calismada kullanilmis ve basarili
sonuglara ulasilmistir. Bu kriterlerin alt bilesenleri, kullanicilarin yiirtinebilirligini konforlu ve
giivenli bicimde uygulanabilmesine dayali olarak gelistirilmisidir. Bu kriterler erisilebilirlik,
islevsellik, fiziki yapi, giivenlik, gorsel kalite ve cekicilik basliklari, c¢alisma alaninda
gerceklestirilen gozlemeler dogrultusunda, olumlu 6zelliklerin olup olamamasi esas alinarak
puanlanmistir. Bu dogrultuda segilen akslar icin yaya odakli yiirlinebilirlik puanlar1 elde
edilmistir.

Alkan ve Yesil (2022) tarafindan kullanilan degerlendirme yaklasimi esas alinarak, her 6l¢iit
icin belirlenen puanlar toplanmis ve akslara ait toplam yiiriinebilirlik puan1 hesaplanmistir. Elde

edilen toplam puanlarin daha anlamli ve karsilagtirilabilir bicimde yorumlanabilmesi amaciyla
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puan araliklar1 dort farkli yiirtinebilirlik diizeyinde siniflandirilmistir. Bu siniflandirma, ¢alisma
alanindaki akslarin mevcut yiiriinebilirlik performansini nesnel bir ¢er¢evede degerlendirmek

icin kullanilmistir (Tablo-1).

Tablo 1. Yiirtinebilirlik puan araliklarinin smiflandirilmast.

Toplam puan araligi Yrunebilirlik diizeyi Yorum

0-10 Cok dusuk Yaya kullanimini destekleyen unsurlar buytik 6lgtide
yetersizdir.

11-20 Distik Yiirtinebilirlik unsurlar1 siurlidir; aks tizerinde

onemli fiziksel ve islevsel eksiklikler bulunmaktadir.

21-30 Orta Yurtnebilirlik kismen saglanmakla birlikte
gelistirilmesi gereken unsurlar vardir.

31-40 Yiiksek Aks, yurunebilirlik bakimindan buyuk o6l¢tde
yeterlidir ve yaya kullanimimi desteklemektedir.

Etki degeri acisindan degerlendirildiginde, alternatif yaya rotalarinin varligi, giivenli karsiya
gecis olanaklari, bisiklet altyapisi, engelsiz ulagim, sinyalizasyon sistemleri ve temel hizmetlere
15 dakika i¢inde erisim, kentsel erisilebilirligi ve yaya stirekliligini artiran baslica unsurlar
olarak one ¢ikmaktadir. Ozellikle alternatif baglantilarin bulunmasi yaya hareketliligini
desteklerken (Southworth ve Owens, 1993; Zuniga-Teran ve ark., 2017), yaya gecitleri ve
isaretlemeler glivenli dolasimi gliclendirmektedir (Southworth, 2005; Ercan ve Belge, 2017,
Cilek, 2020). Benzer sekilde bisiklet yolu, engelsiz ulasim ve sinyalizasyon sistemleri aktif ve
kapsayict ulasimi desteklemekte (Takahashi ve ark., 2012; Kurt ve ark., 2021), giinliik
ihtiyaclara yakin mesafede erisim ile mahalle i¢i karma kullanim ise 15 dakikalik kent
modelinin yasanabilirlik boyutunu gii¢clendirmektedir (Tablo-2).

Tablo 2. Alan niteligine bagl erisebilirlik kriterleri
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Ust Bashk Alt Bashk Puanlama

Bir yerden bir yere gitmek i¢in birden

fazla alternatif yaya rotasi Var: 1/7Yok: 0
i Yirtyenlerin ka.rsyya gegmesine yar.dlmCI Vips 1 £l
= olacak yaya ge¢idi ve yaya isaretleri
o~
= Bisiklet Yolu Var: 1/ Yok: 0
@
l{}u} Ulagimin engelliler i¢in uygun olmast Var: 1/Yok: 0
ﬁ Sinyalizasyon sistemlerinin varligi Var: 1/Yok: 0
Gunliik temel ihtiyaclara 15 dakika Var: 1/ Yok: 0
icinde erigim
Mabhalle i¢i karma kullanima erigim Var: 1/ Yok: 0

Islevsellik agisindan degerlendirildiginde, drenaj sorununun bulunmamasi, kétii koku ve trafik
giiriiltiistiniin diisiik diizeyde olmasi, ihtiyaca yonelik donati elemanlarinin varligi, toplu tasima
duraklarmin yeterliligi, yonlendirici bilgilendirmelerin bulunmas1 ve engelli kullanimina uygun
diizenlemelerin saglanmasi yaya kullanimin1 dogrudan etkileyen temel unsurlar arasinda yer
almaktadir. Ozellikle birikmis su ve drenaj yetersizligi yiiriime konforunu azaltirken, kotii koku
ve yogun trafik giiriiltiisii de mekansal kalitenin ve alanin tercih edilebilirliginin diismesine
neden olmaktadir (Glindogdu ve Dinger, 2020; Song ve Wu, 2022). Buna karsilik, bakim
durumu iyi olan oturma elemanlari, ¢6p kutular1 ve benzeri donatilarin varligi kamusal alanlarin
kullanimin1 desteklemekte (Ewing ve Handy, 2009), toplu tagima duraklarinin yeterli ve diizenli
olmasi ise erigilebilirligi artirmaktadir (Cilek, 2020). Ayrica yonlendirici bilgilendirmeler
kullanicilarin mekani1 daha kolay algilamasina katki sunarken (Giindogdu ve Dinger, 2020),
hissedilebilir ylizey ve rampa gibi engelli kullanimina yonelik diizenlemeler kapsayici ve

erisilebilir bir yaya ¢evresinin olusturulmasinda 6nemli rol oynamaktadir (Tablo-3).
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Tablo 3. Alan niteligine bagli islevsellik kriterleri

Ust Bashik Alt Bashik Puanlama

Drenaj sorunu Var: 1/ Yok: 0
Cop kokusu Var: 1/Yok: 0
Trafik gurtltust Var: 1/ Yok: 0

% s .

= Ihtiyaca yonelik donati Var: 1/Yok: 0

— elemanlarimin

M

A -Var olmasi

Z -Bakimli olmasi

i

ot Otobiis duraginin meveut ve Var: 1 /Yok: 0
yeterli olmasi
Yonelmeyi saglayacak Var: 1/Yok: 0
bilgilendirmeler
Engelli kullanimina yonelik Var: 1/Yok: 0
-Hissedilebilir ylzey
-Rampa kullanimi

Fiziksel yap1 acisindan degerlendirildiginde, yaya yollarinda uygun egim degerlerinin
saglanmasi, yeterli kaldirim genigliginin bulunmasi, yaya gecitlerinin fiziksel kalitesi, giizergah
iizerindeki engellerin azaltilmasi ve kaplama malzemesinin kullanici konforuna uygun olmast
yiiriinebilirligi dogrudan etkileyen temel unsurlar arasmda yer almaktadir. Ozellikle
standartlara uygun egim ve geniglik degerleri yayalarin giivenli ve konforlu hareketini
desteklerken, yaya gegitlerinde kot uyumu ve yiizey diizginligli erisilebilirligi
giiclendirmektedir (Cilek, 2020; Giindogdu ve Dinger, 2020). Benzer sekilde, yaya yollarindaki
fiziksel engellerin bulunmamasi ile uygun kaplama malzemesi kullanimi da yiiriiyiis konforunu

ve mekansal stirekliligi artirmaktadir (Tablo-4).
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Tablo 4. Alan niteligine bagl fiziksel yap1 kriterleri

Ust Bashik Alt Bashk

Puanlama

FIZIKSEL YAPI

Yaya yollarinda gerekli yerlerde
rampa varlig1 ve egim araliklari

Kaldirim genisligi

%0-2: 2 puan
%2,1-5: 1 puan
%S3,1+: 0 puan

>3 m: 4 puan
2.25 /3 m arast:

3 puan

1,5/2,25 m arasi:
2 puan

< 1,5m: 1 puan

Kaldirim yok:

0 puan

Yaya geg¢idi fiziksel kalitesi

- Kot yuksekliginin uygunlugu
- Yiizeyin diizgiin olmasi
(¢cokme-¢ikinti olmamasi)

Var: 1/Yok: 0

Yaya yollarindaki fiziksel
engeller (agaglar, duraklar,
arag varligi)

Var: 1/Yok: 0

Yaya yolunda kullanilan
kaplama malzemesinin uygun
olmasi

Var: 1/Yok: 0

Giivenlik boyutunda, sokaklarin giivenli algilanmasi yaya hareketliliginin siirekliligi agisindan

belirleyici bir etkendir. Sokak hayvanlarmin yogun varligi, kontrolsuz grafiti, yetersiz

aydinlatma ve mekanin giiniin her saatinde aktif olarak kullanilamamasi, kullanicilarin

giivensizlik algisim artirarak yaya kullammmi smirlandirabilmektedir (Tablo-5). Ozellikle

kontrolsiiz grafiti, fiziksel ¢evrenin bakimsiz ve sahipsiz algilanmasina neden olurken (Giines,

2007), yetersiz aydinlatma ve diisiik mekansal canlilik yayalarin alandan kagmmasima yol

acabilmektedir (Alkan, 2021).

Tablo 5. Alan niteligine bagh giivenlik kriterleri

Ust Bashik Alt Bashk Puanlama

Sokak hayvanlarinin olmasi Var: 1/Yok: 0

-

— .

z, Kontrolsiiz yapilmig grafiti Var: 1/Yok: 0

5|

>

:8 Yeterli aydinlatma Var: 1/Yok: 0
7/24 mekansal kullanim Var: 1/Yok: 0

Gorsel kalite ve gekicilik bakimindan ise dogal manzara 6geleri, golge saglayan bitkisel

unsurlar, sokaklarin temiz ve bakimli olmasi ile bitkisel elemanlarin varlig1 yaya deneyimini
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olumlu yonde etkilemektedir (Tablo-6). Dogal peyzaj unsurlarinin ve iklim konforunu artiran
golgelikli alanlarin varligi yiirliylisii tesvik eden Onemli c¢evresel Ozellikler arasinda
degerlendirilirken (Ma ve ark., 2021), bitkisel diizenlemeler ile temiz ve bakimli sokak dokusu
da kullanicilarin alan1 daha giivenli, konforlu ve ¢ekici algilamasina katki sunmaktadir (Chen
ve ark., 2021). Buna karsilik yol kenarinda bulunan atil alanlar, giivensizlik algisini artirarak
yaya kullanimini olumsuz etkileyebilmektedir (Alkan, 2021).

Tablo 6. Alan niteligine bagl gorsel kalite ve ¢ekicilik kriterleri

Ust Baslik Alt Bashik Puanlama
Gorsel amaglt dogal manzara Var: 1/Yok: 0
Rahatca yuriimek igin golge Var: 1/ Yok: 0

alanlar (agag, tist 6rtii vb.)

Yol kenarinda atil alan Var: 1/Yok: 0
Bitkisel elemanlarin Var: 1/Yok: 0
-Var olmasi

Sokaklarin bakimli ve temiz Var: 1/ Yok: 0
olmasi

GORSEL KALITE ve CEKICILIK

Yiirtinebilirligi etkileyen temel faktorlerin daha ayrintili analiz edilerek haritalandirilmasi,
mahalle Olceginde yiiriinebilirligin degerlendirilmesi tamamlayict bir yontem oldugu
goriilmektedir. Bu dogrultuda kullanici hareketliligi ve giizergah tercihleri dogrudan etkiledigi
diistintilen baglanti, erisilebilirlik ve aydinlatma unsurlar1 gorsel analizler aracilifiyla ortaya
konulmustur. Analizler dogrultusunda sahada gozle analizi gercgeklestirilmis ve mevcut
durumdaki Ogeler harita tiizerine islenmistir. Baglanti analizi kapsaminda ana akslar
belirlenmistir. Bolgede sorun teskil eden unsurlar harita iizerinde isaretlenerek mekéansal
dagilimlar1 degerlendirilmistir.

2.1. Bulgular

Calisma kapsaminda degerlendirilen cadde ve sokaklarin, giinliik temel ihtiyaglara 15 dakikalik
erisim agisindan genel olarak uygun bir konumda bulundugu belirlenmistir. Incelenen akslarin
biiyilk boliimiinde temel hizmet alanlarma yakinlik, erisilebilirlik bakimmdan olumlu bir
ozellik olarak 6ne ¢ikmistir. Ancak yliriinebilirlik yalnizca mesafeye bagli bir 6l¢iit olmayip,
yaya Konforu, giivenligi ve mekansal kalite gibi ¢ok boyutlu unsurlarla birlikte

degerlendirildiginde, ¢alisma alaninda ¢esitli yetersizliklerin bulundugu saptanmastir.
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Calisma kapsaminda incelenen yaya odakli ulasim akslari; erisilebilirlik, islevsellik, fiziksel
yapi, giivenlik ile gorsel kalite ve ¢ekicilik basliklari altinda degerlendirilmistir. Elde edilen
puanlar, akslar arasinda yliriinebilirlik diizeyinin genel olarak birbirine yakin olmakla birlikte
bazi dlgiitlerde belirgin farkliliklar bulundugunu ortaya koymaktadir (Tablo-7). Toplam puanlar
incelendiginde en yliksek degerin 18 puan ile Menderes Caddesi’nde, en diisiik degerin ise 12
puan ile Bosna Caddesi’nde oldugu goriilmektedir. Cumhuriyet Caddesi ve Hastaneler Caddesi
16 puan ile gorece daha olumlu bir performans sergilerken, Yenisehir Caddesi ve Ali Ravi
Caddesi 14 puan, Caykara Caddesi ise 13 puan almistir (Sekil-3). Bulgular, ¢alisma alaninda
giinliik temel ihtiyaglara 15 dakika i¢inde erisim agisindan genel bir potansiyelin bulundugunu;
ancak engelsiz erisim, yonlendirme elemanlari, donati yeterliligi, otobiis duragi niteligi,
golgeleme olanaklar1 ve gorsel ¢evre kalitesi gibi unsurlar bakimindan akslar arasinda 6nemli
yetersizlikler bulundugunu gostermektedir. Bu durum, alanin temel erisilebilirlik bakimindan
belirli bir yeterlilige sahip oldugunu, ancak daha konforlu, giivenli ve kapsayici bir yaya ¢evresi
olusturulabilmesi i¢in fiziksel ve mekénsal kaliteyi artirmaya yonelik iyilestirmelere ihtiyag

duyuldugunu ortaya koymaktadir.
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Tablo 7. Alan niteligine bagli degerlendirme kriterlerinden olusturulan puanlama.

Cumhuriyet Hastaneler Yenisehir Caykara Bosna Menderes  Ali Ravi
3 Caddesi Caddesi Caddesi Caddesi Caddesi  Caddesi Caddesi
Ust Baglik Puanlama
Hiryerdonbiryere Var: 1/ Yok: 0 1 1 0 1 1 1 1
gitmek i¢in birden fazla ’ ’
alternatif yaya rotasi
Yirtyenlerin kargiya
gegmesine Var: 1/Yok: 0 1 1 1 1 0 1 0
yardimciolacak yaya
gecidi ve yaya igaretleri
Bisiklet Yolu Var: 1/Yok: 0
Ulagimin engelliler igin
uygun olmast Var: 1/Yok: 0 0 1 1 0 0 1 1
Sinyalizasyon
., sistemlerinin varlig Var: 1/Yok: 0
=
Eg,] Giinluk temel
E ihtiyaglara 15 dakika Var: 1/ Yok: 0
a i¢inde erigim 2 2 2 2 2 2 2
.g Mabhalle i¢i karma
@ kullanima erigim Var: 1/Yok: 0
Drenaj sorunu Var: 1/ Yok: 0 1 0 0 1 1 1 1
Cop kokusu Var: 1/ Yok: 0 0 0 0 1 0 0 0
Trafik gtraltisi Var: 1/Yok: 0 1 1 1 1 1 1 1
Thtiyaca yonelik donatt
elemanlarinimn
_Var olmast Var: 1/ Yok: 0 1 0 0 0 0 0 0
-Bakimli olmasi
Otobiis duragmin
mevcut ve Var: 1/Yok: 0
yeterli olmasi 2 2 1 0 0 2 2
Yonelmeyi saglayacak
é bilgilendirmeler Var: 1/Yok: 0
= Engelli kullanmina
2 yonelik
E _Hissedilebilir yiizey Var: 1/Yok: 0 0 1 1 0 0 1 1
£ -Rampa kullanimi
Yaya yollarinda gerekli %0 2:2 puan
% %2.1-5: 1 puan
yerlerde rampa varligl 0571120 pusn
ve egim arahklan
=3 m: 4 puan
22573 marast 1 2 2 1 2 2 1
3 puan
PR 1.5/225m
Kaldirm gem$hg1 arasi: 2 puan
= 1,5 m: 1 puan
Kaldinm yok:
0 puan
Yaya gegidi fiziksel
kalitesi
ROt Yk eiel G Var: 1/Yok: 0
uygunlugu 2 2 1 2 2 1
- Yiizeyin diizgin
olmas: (¢Skme-gikint: Var: 1/ Yok: 0
olmamasi)
Yaya yollarindaki
s Rl omgeller Var: 1/Yok: 0 1 0 0 1 0 1 1
% (agaglar, duraklar, arag 0 O©
E varlig1)
g Yaya yolunda kullamlan
N eplamamalzemesinin - g5/ yok0 1 1 1 1 1 1 1
I uygun olmast
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Sokak hayvanlarmnin Var: 1/Yok: 0 0 0 0 1 0 0 1
olmasi
Kon.tr.()lsuz yapiliiig Var: 1/Yok: 0 0 0 0 0 0 0 0
grafiti
M
| .
E Yeterli aydinlatma Var: 1/Yok: 0
% 1 1 1 1 1 1 0
©  7/24 mekénsal kullanim ~ Var: 1/ Yok: 0
¥ Gorsel amagh dogal Var: 1/ Yok: 0
= manzara
3] Rghatcay e,k 1 1 0 0 0 0 0 0
O golge alanlar (agag, tist  Var: 1/ Yok: 0
L; ortii vb.)
E Yol kenarinda atil alan ~ Var: 1/Yok: 0
=
§ Bitkisel elemanlarm Var: 1/Yok: 0
é -Var olmast . . ] B . ] "
Fo‘ Sokaklarm bakimli ve  Var: 1/Yok: 0
© temiz olmast
TOPLAM 16 16 14 13 12 18 14
‘ \
| N
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Sekil 3. Alan sinir1 ve ¢aligma alanina iliskin alan niteligine bagli degerleri
Bolgede yapilan analizlere gore, 6zellikle yesil alan ve bitkisel diizenleme eksikligi, yaya

hareketini destekleyen gorsel ve ekolojik ¢evre kalitesini zayiflatmaktadir. Bununla birlikte,
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'
kaldirimlarin genislik, stireklilik ve yiizey kalitesi bakimindan bazi akslarda yetersiz olmasi,

yaya dolasimini olumsuz etkilemektedir. Ozellikle kis kosullarinda kar birikmesi, buzlanma ve
yetersiz temizlik uygulamalari, kaldirimlarin kullanimini zorlastirmakta ve giivenli yaya

hareketliligini azaltmaktadir. Bu durum, ¢alisma alaninda yiiriinebilirligin mevsimsel olarak
zayifladigin1 géstermektedir (Sekil-4).
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Sekil 4. Calisma alaninda ana akslar, odak noktalar1 ve acik-yesil alanlarin mekansal dagilimai.

Arastirma bulgulari, engelli bireylerin kullanimina yonelik diizenlemelerin yetersizligini de
ortaya koymaktadir. Hissedilebilir yiizeylerin siireksizligi, rampalarin her noktada
bulunmamas: ve erisilebilirlik ilkelerine yeterince uyulmamasi, kapsayici yaya ulagimini

sinirlandiran 6nemli sorunlar arasinda yer almaktadir. Ayrica, baz1 kullanict davraniglarinin ve

mekansal kullanim bi¢imlerinin engelli yollarina sayg1 géstermemesi, erisilebilirlik altyapisinin
islevselligini azaltmaktadir (Sekil-5).
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Sekil 5. Calisma alaninda belirlenen gzlem noktalarinin (Z1-Z7) ana akslar tizerindeki
mekansal dagilima.
Gorseller, alanin mevcut fiziksel ¢cevre kosullarini yerinde degerlendirmek amaciyla secilmis
olup yaya hareketliligini etkileyen temel mekansal ozellikleri ortaya koymaktadir.
Fotograflarda 6zellikle yol-kaldirim iligkisi, tasit trafi§inin mekéan tlizerindeki baskisi, yaya

kullanim alanlarmin stirekliligi ve sokak kesitlerinin genel karakteri izlenebilmektedir.
Gorseller lizerinde vurgulanan boliimler, yaya erisimi ve kullanim konforu agisindan dikkat
ceken mekansal durumlart isaret etmektedir. Bu kapsamda bazi noktalarda tasit oncelikli

diizenin baskin oldugu, bazi noktalarda ise yaya dolagimimi destekleyen ancak stireklilik ve
giivenlik agisindan  gelistirilmesi

gereken fiziksel c¢evre Ozelliklerinin  bulundugu
anlasilmaktadir. Elde edilen saha gozlemleri, ¢alisma alanindaki yiirlinebilirlik diizeyinin
yalnizca ulasim baglantilariyla degil, ayn1 zamanda mekansal kalite ve kullanict konforu ile
degerlendirilmesi gerektigini gostermektedir (Sekil-6).
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Sekil 6. Caligma alanindaki gézlem noktalarina ait saha goriintiileri.

Bu baglamda, calisma alan1 15 dakikalik kent yaklasimi agisindan temel hizmetlere erigim
potansiyeli tasimasina ragmen, yiirlinebilirlik performansinin ¢evresel kalite, erisilebilirlik,
mevsimsel dayaniklihik ve kapsayicilik bakimindan tam anlamiyla yeterli olmadigi
anlasiimistir. Ozellikle yesil alan eksikligi, kaldirimlarin kis kosullarinda yetersiz kalmasi ve
engelli erisimine iliskin sorunlar nedeniyle bazi caddelerin yiiriinebilirlik puanlarinin diisiik
diizeyde kaldig1 tespit edilmistir. Bu sonug, alanin erisim mesafesi agisindan avantajli; ancak
nitelikli, giivenli ve kapsayict yaya deneyimi bakimindan gelistirilmesi gereken bir kentsel
dokuya sahip oldugunu gostermektedir.

3. SONUC

Bu calisma, Erzurum kent merkezinde segilen ana yaya akslarimi yiiriinebilirlik ve gevresel
faktorler cergevesinde inceleyerek, 15 dakikalik kent yaklagiminin kent merkezindeki
uygulanabilirligini degerlendirmistir. Arastirma sonucunda, ¢alisma alaninda yer alan cadde ve
sokaklarin giinliik temel ihtiyaglara erisim bakimindan genel olarak avantajli bir konumda
bulundugu, bagka bir ifadeyle 15 dakikalik erisim potansiyeli tasidigi belirlenmistir. Bununla
birlikte, yiirlinebilirligin yalnizca mesafe temelli bir erisim meselesi olmadigi; fiziksel ¢evre
kalitesi, giivenlik, konfor, kapsayicilik ve mevsimsel kullanilabilirlik gibi ¢ok boyutlu
unsurlarla birlikte ele alinmasi1 gerektigi anlasilmistir. Bu yoniiyle calisma, yiiriinebilirlik
kavramimin 15 dakikalik kent modeliyle birlikte degerlendirilmesinin, kentsel mekani1 daha

biitiinciil okumaya olanak sagladigini ortaya koymaktadir.
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Elde edilen bulgular, incelenen akslarin tamaminin puanlama sistemine gore diislik
yiiriinebilirlik diizeyinde kaldigin1 gdstermektedir. Akslar arasinda en yliksek puan 18 ile
Menderes Caddesi’nde, en diisiik puan ise 12 ile Bosna Caddesi’nde saptanmistir; Cumhuriyet
Caddesi ve Hastaneler Caddesi 16 puan, Yenisehir Caddesi ve Ali Ravi Caddesi 14 puan,
Caykara Caddesi ise 13 puan almistir. Bu dagilim, kent merkezinde erisim mesafesi agisindan
belirli bir avantaj bulunsa da yaya deneyiminin niteligi bakimindan 6nemli eksikliklerin
siirdiigiinii  gostermektedir. Ozellikle yonlendirme elemanlarinin  yetersizligi, donati
eksiklikleri, otobiis duragi niteliginin zay1fligi, gdlgeleme olanaklarinin sinirli olmasi ve gorsel
cevre kalitesindeki yetersizlikler, akslarin genel performansini diisiiren baslica unsurlar
arasinda yer almaktadir.

Arastirmada dikkat c¢eken bir diger onemli sonug, Erzurum’un iklimsel kosullarinin
yiiriinebilirlik iizerinde belirleyici bir etkiye sahip olmasidir. Ozellikle kis aylarinda kar
birikmesi, buzlanma ve kaldirimlarda yetersiz temizlik uygulamalari, yaya dolasimin
giiclestirmekte ve gilivenli hareketliligi azaltmaktadir. Buna ek olarak, kaldirimlarin bazi
akslarda yeterli genislik, siireklilik ve ylizey kalitesine sahip olmamasi, mevsimsel kosullar
agirlastiginda yaya kullanimini daha da zorlastirmaktadir. Bu durum, Erzurum gibi sert iklim
kosullarina sahip kentlerde yiiriinebilirlik degerlendirmelerinin yalnizca fiziksel standartlarla
degil, iklimsel dayaniklilik ve mevsimsel siirdiiriilebilirlik dlciitleriyle de birlikte ele alinmasi
gerektigini gostermektedir.

Calisma ayni1 zamanda kapsayici kent tasarimi acisindan da 6nemli bulgular ortaya koymustur.
Engelli bireylerin kullanimina yonelik hissedilebilir ylizeylerin siireksiz olmasi, rampalarin her
noktada bulunmamasi ve erisilebilirlik ilkelerine yeterince uyulmamasi, yaya ¢evresinin herkes
icin esit diizeyde kullanilabilir olmadigim1 gostermektedir. Ayrica kullanicit davraniglarinin
engelli yollarina saygi gdstermemesi, mevcut altyapinin iglevselligini azaltmaktadir. Bu sonug,
erigilebilirligin yalnizca fiziksel diizenlemelerle degil, toplumsal farkindalik ve kamusal
kullanim kiiltiiriiyle de dogrudan iliskili oldugunu ortaya koymaktadir.

Gorsel kalite ve ekolojik cevre bilesenleri bakimindan elde edilen sonuglar da kent
merkezindeki yaya deneyiminin gelistirilmesi gerektigini gostermektedir. Yesil alan ve bitkisel
diizenleme eksikligi, golge saglayan elemanlarin simirliligi ve bazi alanlarda atil mekéanlarin
varligy, yiirlinebilir ¢cevrenin algisal ve estetik niteligini zayiflatmaktadir. Oysa 15 dakikalik
kent yaklasimi, yalnizca hizmetlere yakinligi degil, bu hizmetlere erisim siirecinin giivenli,
konforlu, ¢ekici ve kamusal yasami destekleyici olmasini da gerekli kilmaktadir. Bu nedenle

Erzurum kent merkezinde yiiriinebilirligin giiclendirilmesi; bitkisel tasarimin artiriimasi,

68




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

kamusal agik alanlarin iyilestirilmesi, sokak estetiginin giiglendirilmesi ve yaya odakli mikro
mekansal miidahalelerin planlanmasiyla miimkiin olacaktir.

Sonug olarak, Erzurum kent merkezi 15 dakikalik kent yaklagimi agisindan temel hizmetlere
erisim bakimindan belirli bir potansiyele sahip olmakla birlikte, nitelikli bir yliriinebilir ¢evre
iiretme konusunda heniiz yeterli diizeyde degildir. Calisma, erisim mesafesi avantajinin tek
basina yasanabilir bir kent olusturmadigini; yiriinebilirligin giivenlik, fiziksel Kkalite,
kapsayicilik, c¢evresel konfor ve mevsimsel dayaniklilik ile birlikte degerlendirilmesi
gerektigini agik bicimde gdstermistir. Bu baglamda, Erzurum kent merkezinde yaya oncelikli
planlama kararlarmin gelistirilmesi, kaldirimlarin iyilestirilmesi, kis kosullarina uyumlu
tasarim ¢oziimlerinin uygulanmasi, engelsiz erisim standartlarinin giiglendirilmesi ve yesil
altyapinin artirilmasi, daha yasanabilir, siirdiiriilebilir ve insan odakli bir kentsel g¢evre
olusturulmasi agisindan temel gerekliliklerdir. Bu yoniiyle ¢calisma, 15 dakikalik kent modelinin
yalnizca kuramsal bir yaklasim olmadigini; dogru tasarim, planlama ve uygulama kararlariyla
Erzurum gibi kentlerde yol gdsterici bir ¢cerceve sunabilecegini ortaya koymaktadir.
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Ozet

Kiiltiirel miras, glinimiizde yalnizca korunmasi gereken fiziksel varliklar biitiinii olarak degil,
mekansal kimligi, toplumsal hafizay1r ve peyzaj stirekliligini sekillendiren ¢ok katmanli bir
sistem olarak ele alinmaktadir. Ancak mevcut planlama uygulamalarinda kiiltiirel miras
cogunlukla tescilli alan sinirlart i¢inde degerlendirilmekte ve peyzaj planlama kararlarina
bituncul bicimde entegre edilememektedir. Bu durum, dzellikle Anadolu kentlerinde kiltdrel
peyzaj siirekliliginin zayiflamasina ve mekansal kimligin parcalanmasina yol agmaktadir. Bu
caligma, kiiltlirel miras ile peyzaj planlama arasindaki iligkiyi literatiir temelli bir gercevede
incelemeyi ve uluslararas1 yaklasimlar dogrultusunda Anadolu 6lgeginde uygulanabilir bir
entegrasyon modeli gelistirmeyi amaglamaktadir. Koruma odakli, entegre karakter temelli ve
siirdiiriilebilirlik temelli yaklasimlar sistematik olarak degerlendirilmis; bu yaklagimlarin
planlama siireglerindeki gii¢lii ve siirli yonleri ortaya konulmustur. Bu kuramsal arka plan
dogrultusunda Yozgat orneginde “tarihsel kentsel odak alani — gegis peyzaj zonu — kirsal
kiiltiirel peyzaj siirekliligi” ekseninde ii¢ katmanli bir kavramsal model onerilmistir. Onerilen
model, kiiltiirel envanter, peyzaj karakteri, ekolojik ag baglantilar1 ve sosyal kullanim
yogunlugunu birlikte degerlendirerek planlama karar matrisi liretmeyi 6ngérmektedir. Boylece
kiiltiirel miras, pasif bir koruma unsuru olmaktan ¢ikarilarak mekansal, ekolojik ve sosyal
siirekliligi destekleyen aktif bir planlama girdisi olarak tanimlanmaktadir. Calisma, kiiltiirel
peyzajin siirdiiriilebilir mekansal gelisim i¢indeki roliinii gliglendiren ve Anadolu kentleri i¢in
Olgeklenebilir bir karar destek ¢ergevesi sunan biitiinciil bir yaklasim ortaya koymaktadir.
Anahtar Kelimeler: Ekoloji, Kultlrel peyzaj, Peyzaj zonu

Abstract

Cultural heritage is now understood not merely as a collection of physical assets requiring
protection, but as a multi-layered system that shapes spatial identity, social memory, and
landscape continuity. However, in current planning practices, cultural heritage is mostly
evaluated within the boundaries of registered areas and cannot be fully integrated into landscape
planning decisions. This situation leads to the weakening of cultural landscape continuity and
the fragmentation of spatial identity, especially in Anatolian cities. This study aims to examine

the relationship between cultural heritage and landscape planning within a literature-based
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framework and to develop an integration model applicable at the Anatolian scale in line with
international approaches. Conservation-oriented, integrated character-based, and sustainability-
based approaches have been systematically evaluated, and their strengths and limitations in
planning processes have been identified. Based on this theoretical background, a three-layered
conceptual model has been proposed for the Yozgat case study, centered on “historical urban
focus area — transition landscape zone — rural cultural landscape continuity. The proposed model
aims to produce a planning decision matrix by jointly evaluating cultural inventory, landscape
character, ecological network connections, and social use intensity. Thus, cultural heritage is
defined as an active planning input that supports spatial, ecological, and social continuity, rather
than a passive conservation element. The study presents a holistic approach that strengthens the
role of cultural landscape in sustainable spatial development and offers a scalable decision
support framework for Anatolian cities.

Keywords: Ecology, Cultural landscape, Landscape zone

GIRIiS

Kiiltiirel miras, yalnizca ge¢gmisten devralinan fiziksel yapilarin korunmastyla sinirlt bir kavram
olmaktan ¢ikmis; giiniimiizde toplumsal hafiza, mekansal kimlik ve peyzaj bitiinligi ile
birlikte ele alinmasi1 gereken ¢ok katmanli bir degerler sistemi olarak degerlendirilmektedir.
Ozellikle hizli kentlesme, arazi kullamm degisimleri ve kiiresellesmenin mekansal
homojenlestirici etkileri, yerel kiiltiirel peyzajlarin stirekliligini tehdit etmektedir. Bu baglamda
kiiltirel miras alanlarinin planlama siireclerine entegre edilmesi, yalnizca koruma
perspektifiyle degil; siirdiiriilebilir mekansal gelisim stratejilerinin temel girdilerinden biri
olarak ele alinmalidir. “Kiiltiirel peyzaj” kavrami, dogal ve kiiltiirel siireglerin karsilikli
etkilesimi sonucunda olusan mekansal Oruntileri ifade etmektedir. Bu kavram, 6zellikle
UNESCO tarafindan 1992 yilinda Diinya Miras1 Sozlesmesi kapsamina dahil edilmesiyle
birlikte uluslararasi Olgcekte kuramsal ve uygulamali bir g¢erceve kazanmistir. UNESCO
yaklagimu, kiiltiirel peyzaj1 insan ve doga arasindaki etkilesimin iiriinii olarak tanimlamakta ve
bu alanlar1 yasayan, dinamik sistemler olarak degerlendirmektedir. Bu yaklasim, kiiltiirel
mirasin yalnizca anitsal yapilarla sinirli olmadigini; tarimsal alanlar, kirsal yerlesimler,
geleneksel Gretim bigimleri ve hatta glindelik yasam pratiklerinin de peyzajin ayrilmaz bir
parcast oldugunu ortaya koymustur. (Unesco 1962, Unesco 1972,Unesco 1994,Unesco 2011
Benzer sekilde, Avrupa Peyzaj Sozlesmesi peyzaji, “insanlar tarafindan algilandig: sekliyle,
dogal ve/veya beseri faktorlerin etkilesimi sonucu olusan alan” olarak tanimlayarak kiiltiirel

boyutu planlama siirecinin merkezine yerlestirmistir. Sozlesme, yalnizca seckin veya
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olaganiistii alanlar1 degil; giindelik ve siradan peyzajlar1 da planlama ve koruma kapsamina
dahil ederek kiiltiirel siirekliligin mekansal boyutuna dikkat cekmektedir. Bu yaklasim, kiiltiirel
mirasin planlama sistemine entegre edilmesinde biitiincil ve katilimer modellerin
gelistirilmesini gerekli kilmaktadir. Kiiltiirel mirasin mekansal boyutu, somut (tarihi yapilar,
arkeolojik alanlar, geleneksel bahceler) ve somut olmayan (ritueller, Uretim pratikleri,
toplumsal hafiza, yerel kullanim bi¢imleri) unsurlarin birlikte degerlendirilmesini gerektirir.
Ancak mevcut planlama uygulamalarinda kiiltiirel miras ¢ogu zaman koruma alani sinirlari
icerisinde ele alinmakta; peyzaj planlama kararlara aktif bir girdi olarak yeterince entegre
edilememektedir. Bu durum, ozellikle Anadolu kentlerinde kiiltiirel peyzaj siirekliliginin
zayiflamasima ve mekansal kimligin asinmasina yol agmaktadir. Orta Anadolu’da yer alan
Yozgat gibi kentler, tarihsel yerlesim dokusu, kirsal iiretim alanlar1 ve geleneksel agik alan
kullanimlar1 agisindan 6nemli bir kiiltiirel peyzaj potansiyeline sahip olmasina ragmen, bu
degerlerin planlama siireglerine sistematik bi¢imde yansitilamadig1 goriilmektedir (Atik et al.,
2021; Aydogdu, 2024).

Bu baglamda ¢aligma; kiiltiirel miras—peyzaj planlama iliskisini literatiir temelinde tartismay,
uluslararasi1 yaklagimlari sistematik bicimde analiz etmeyi, Anadolu 6l¢eginde uygulanabilir bir
entegrasyon modeli 6nermeyi ve Yozgat 6rnegi iizerinden kavramsal bir planlama ¢ercevesi
gelistirmeyi amaglamaktadir.

PEYZAJ PLANLAMA SURECINDE KULTUREL MIRASIN YERI

Kiiltiirel mirasin peyzaj planlama siirecindeki konumu, literatiirde farkli kuramsal ve
uygulamal1 yaklagimlar cergevesinde ele alinmaktadir. Geleneksel planlama anlayisinda
kiiltiirel miras gogunlukla korunmas1 gereken fiziksel varliklar olarak degerlendirilirken, giincel
literatlir miras1 peyzajin tarihsel siirekliligi, mekansal kimligi ve siirdiiriilebilirligi ile birlikte
ele alan biitiinciil yaklasimlara yonelmektedir. Bu baglamda literatiirde ii¢ temel yaklasim 6ne
cikmaktadir: koruma odakli yaklasim, entegre planlama yaklagimi ve siirdiiriilebilirlik temelli
yaklagim.

1. Koruma Odakli Yaklasim

Koruma odakl1 yaklasim, kiiltiirel miras1 agirlikli olarak tescilli yapilar, sit alanlar1 ve arkeolojik
bolgeler ilizerinden tanimlar. Bu yaklasimda planlama siireci, kiiltiirel varliklarin fiziksel
biitiinliiglinlin korunmasina yonelik diizenlemeler ve kisitlamalar iizerine kuruludur. Graham,
Ashworth ve Tunbridge (2000), mirasin ¢ogu zaman “se¢ilmis gegmis” olarak temsil edildigini
ve koruma politikalarinin belirli deger sistemleri lizerinden sekillendigini vurgulamaktadir.

Benzer sekilde Pendlebury (2013), koruma-planlama iliskisini “authorized heritage discourse”
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kavrami {izerinden agiklayarak mirasin planlama sistemi i¢inde cogunlukla normatif ve
biirokratik bir ¢ercevede ele alindigini belirtmektedir.

Bu yaklasim, kiiltiirel varliklarin fiziksel korunmasini saglamakla birlikte, peyzajin dinamik ve
yasayan yapisini yeterince dikkate almamakla elestirilmektedir. Antrop (2005), modern
planlama uygulamalarinin ge¢cmis peyzaj katmanlarini cogu zaman goz ardi ettigini ve kiiltiirel
peyzaj siirekliliginin bu nedenle zayifladigini ifade etmektedir. Dolayisiyla koruma odakli
model, miras1 planlama siirecinin sinirlandirici unsuru olarak konumlandirmakta; ancak onu

mekansal gelisimin aktif girdisi haline getirmekte yetersiz kalabilmektedir.

Cok Katmanli Mekansal Siireklilik Modeli:
Ekolojik ve Kiilturel Aglarin Biitiinlesik Yapisi

(Ekolojik ve Kilturel Aglann Butlinlesik Yapisi)

-’
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=
1

i g
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Kaynak: Forman, 1995: UNESCO, 2011. temel alinarak yazar tarafindan hazirlanmistir:
¢ Forman, R. T. T. (1995), Land Mosaics: The ecology of landscapes and regions. Cambridge University Press. %55 +pygress

Sekil 1. Koruma odakli planlama yaklasiminda kiiltiirel mirasin sit sinirlar1 ve tescilli yap1 yogunlugu
iizerinden tanimlanmasi1 (UNESCO, 2011; Graham et al., 2000).
2. Entegre Planlama Yaklasimi

Entegre planlama yaklasimi, kiiltiirel miras1 tekil yapi dlgeginde degil, peyzajin biitlinciil
karakteri i¢inde degerlendirmektedir. Bu yaklasim, peyzajin tarihsel, ekolojik ve kiiltiirel
katmanlarinin birlikte analiz edilmesini savunur. Landscape Character Assessment (LCA)
yontemi, peyzaji karakter alanlari tizerinden siniflandirarak planlama kararlarina stratejik veri
saglamaktadir (Countryside Agency & Scottish Natural Heritage, 2002). Bu yontem, peyzajin
ayirt edici 6zelliklerini belirleyerek mekansal planlama siirecinde kiiltiirel unsurlarin sistematik

bicimde degerlendirilmesine olanak tanimaktadir.

74



3 ISARC academy

@"5 INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Historic Landscape Characterisation (HLC) yaklasimi da benzer sekilde peyzajin tarihsel
gelisim siireclerini analiz ederek degisimin yonetimine katki sunmaktadir (Fairclough &
Herring, 2016). Bu gergevede kiiltiirel miras, yalnizca korunacak alanlar olarak degil, peyzaj
karakterinin olusumunu belirleyen yapisal unsurlar olarak ele alinmaktadir. Antrop (2005),
peyzajin gecmisten bugiine evrilen bir siire¢ oldugunu ve planlama kararlarinin bu siireklilik
iizerinden gelistirilmesi gerektigini vurgulamaktadir.

Entegre planlama yaklagimi, kiiltiirel mirast planlama siirecine mekansal analiz katmani olarak
dahil etmekte ve karakter temelli karar destek sistemleri gelistirmektedir. Bu model, mirasin
peyzaj kimligi lizerindeki roliinii goriiniir kilarak koruma ile gelisme arasinda denge kurmay1

hedeflemektedir.

2. Entegre Planlama Yaklasimi
Peyzaj Karakter Alanlari ve Tarihsel Katman Analizi

@; 7. /:m a: \ e Tarihsel Katman Analizi
K

Peyzaj Karakter Alanlari

Ekolojik / \ Tarihsel dltiirel [ B “Mod
\Katmanlar/ odermy
e St Unsurtar, | Tanm Alanlan

/\ 3l % /; i [[] Ortacag Sonras Cit

/ Entegre Planlama | [ Ortacag Acik Tarla

B8 Antik Tarim Sistemi

E Arkeolojik Sit

Peyzaj Karakter Alanlar
Tarim Ovasi
:] Ormanlik Yiksek Alanlar

.| Tarihsel Katmanlar
[7) Modern Tarim Alanlan

Ortacag Sonrasi Cit

Tepelik Calilik Alanlar
[ Yari Kirsal Alan

[[27] Tarihi Yerlesim Havzasi

B ortacag AcikTarla .- Roma Yolu Kahntilar
B Antik Tarim Sistemi 0 0.5 1ikr
_2-- Roma Yolu Kalintilarn

Sekil 2. Entegre Planlama Yaklasimi: Peyzaj Karakter Alanlar1 ve Tarihsel Katman
Analizinin Biitlinlesik Degerlendirilmesi (Gorsel icerigi yazara ait olup gorsellestirme yapay zeka
destekli araglar kullanilarak olusturulmustur.)

Sekil 2’te entegre planlama yaklasimi, peyzaj karakter analizi ile tarihsel katman analizinin

mekansal biitiinlesmesi lizerinden gosterilmektedir. Peyzaj karakter alanlari; topografya, arazi
ortiisii, yerlesim dokusu ve ekolojik yap1 gibi bilesenlerin birlikte degerlendirilmesiyle
tanimlanmaktadir. Bu alanlar, mekansal karar destek sisteminin temel veri katmanini
olusturmaktadir ve planlama siirecinde karakter temelli degerlendirme yapilmasina olanak
saglamaktadir (Countryside Agency & Scottish Natural Heritage, 2002; Natural England,

2014). Tarihsel katman analizi ise peyzajin farkli donemlere ait kullanim bigimlerini, tarim
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sistemlerini, arkeolojik alanlar1 ve tarihsel ulasim izlerini ortaya koymaktadir. Bu yaklagim,
peyzajin zamansal doniisiimiinii mekansal veri katmanlar1 {izerinden analiz etmekte ve
degisimin yonetimine katki sunmaktadir (Fairclough, 2008; Fairclough & Herring, 2016).
Boylece peyzaj, yalnizca mevcut fiziksel durumuyla degil, gegmisten bugiine evrilen bir siireg
olarak degerlendirilmektedir (Antrop, 2005). Entegre planlama modeli, ekolojik yapi, tarihsel
katmanlar ve kiiltiirel unsurlar arasinda iligkisel bir ag kurmakta ve koruma ile gelisme
arasindaki dengeyi mekansal analiz lizerinden saglamayi hedeflemektedir. Bu c¢ercevede
kilturel miras, planlama siirecinde pasif bir korunacak unsur olmaktan ¢ikarilmakta; peyzaj
karakterinin olusumunu belirleyen yapisal ve siireklilik saglayan bir bilesen olarak ele
alinmaktadir (Antrop, 2005; Fairclough & Herring, 2016). Boylece entegre yaklagim, koruma
odakli modelin nesne-temelli sinirlandirict yapisini agarak mirasi planlama siirecinin aktif bir
girdisi haline getirmektedir.

3. Siirdiiriilebilirlik Temelli Yaklagim

Stirdiiriilebilirlik temelli yaklasim, kiiltiirel miras1 ekolojik siiregler ve insan refahi ile birlikte
degerlendiren daha kapsamli bir ¢erceve sunmaktadir. Wu (2013), peyzaj siirdiiriilebilirligi
kavramini, ekosistem hizmetleri ile toplumsal iyi olus arasindaki etkilesim {izerinden
tanimlamakta ve peyzaj planlamada cok boyutlu analizlerin gerekliligini vurgulamaktadir. Bu
baglamda kiiltiirel miras, yalnizca estetik ya da tarihsel deger degil; ekolojik dayaniklilik ve
sosyal baglilik agisindan da kritik bir bilesen olarak goriilmektedir. Stephenson (2008), kiiltiirel
degerlerin peyzaj degerlendirmelerine entegre edilmesi i¢in gelistirdigi “Cultural Values
Model” ile form, pratik ve iligki boyutlarini bir arada ele alarak kiiltiirel siirekliligin planlama
stireclerine nasil dahil edilebilecegini ortaya koymustur. Benzer sekilde Nassauer ve Opdam
(2008), peyzaj tasariminin bilimsel planlama siirecleriyle entegre edilmesi gerektigini ve
kiiltiirel ortintiilerin ekolojik islevlerle birlikte degerlendirilmesinin siirdiiriilebilir peyzajlar i¢in
zorunlu oldugunu belirtmektedir.

Bu yaklasimda kiiltiirel miras, ekolojik aglarin ve yesil altyapinin bir pargasi olarak
degerlendirilmekte; geleneksel arazi kullanim bigimleri ve yerel bilgi sistemleri peyzajin uzun
donemli dayanikliligini artiran unsurlar olarak kabul edilmektedir (Wu, 2013). Boylece miras,
statik bir koruma nesnesi olmaktan ¢ikarak siirdiiriilebilir mekansal gelisimin stratejik bileseni
haline gelmektedir. Bu ii¢ yaklasim birlikte degerlendirildiginde, kiiltiirel mirasin peyzaj
planlama siirecindeki rolliniin zamanla “koruma smirlar1 i¢inde tanimlanan varlik”

anlayisindan, “mekansal kimlik ve siirdiiriilebilirlik  bileseni” anlayisina evrildigi
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goriilmektedir. Bu doniisiim, 6zellikle Anadolu kentlerinde kiiltiirel peyzaj siirekliliginin

yeniden kurgulanmasi agisindan énemli bir kuramsal zemin sunmaktadir.

3. Sirdirilebilirlik Temelli Yaklasim
Kultlirel Peyzaj Strdurilebilirligi

Kilturel
Miras

+ Yesil Altyapi

~ ¥ Ekolojik Aglar  © .~

v Direncli Peyzajlar

Ekosistem
Hizmetleri
+ Yesil Altyapi
- Ekolojik Aglar

+ Direncli Peyzajlar

Surdurdtlebilirlik
Kulturel Peyzaj

Toplumsal Yerel ve

\ Katilim P Kilturel Bilgi
+ Geleneksel Arazi Kullammi -~V Geleneksel Arazi Killanimi N
Vv Yerel Bilgi ve Gelenek - ¥ Yerel Bilgi ve Gelenek A

v Dayanisma ve Kimiik v Dayanisma ve Kimilk

Sekil 3. Siirdiiriilebilirlik Temelli Yaklagim: Kiiltiirel Peyzajin Ekolojik Aglar, Ekosistem Hizmetleri
ve Sosyal Siireklilik Cercevesinde Degerlendirilmesi. Wu (2013), Stephenson (2008) ve Nassauer &
Opdam (2008) yaklasimlar1 temel alinarak yazar tarafindan hazirlanmistir. Gorsel igerigi yazara ait

olup gorsellestirme yapay zeka destekli araglar kullanilarak olusturulmustur.
ULUSLARARASI MODEL VE YAKLASIMLAR
Tablo 1. Kiiltiirel Peyzaj Planlamasinda Uluslararas1 Model ve Yaklagimlar

Yazar Yaklasim Olgek Planlama Entegrasyonu
Graham, Ashworth | Heritage-based Kentsel / Bolgesel Kiiltiirel mirasin  mekansal
& Tunbridge (2000) | planning planlamada ekonomik, politik

ve kimlik temelli
olarak kullanilmasi

bir ara¢

Pendlebury (2013) | Heritage-based Kentsel Koruma-planlama iligkisi ve
planning miras sOyleminin planlama

sistemine entegrasyonu
Antrop (2005) Landscape character | Bolgesel / Kirsal Tarihsel peyzaj katmanlarinin

Herring (2016)

Characterisation
(HLC)

approach planlama kararlarina
entegrasyonu
Countryside Landscape Character | Ulusal / Bélgesel Peyzaj karakter alanlarinin
Agency & SNH Assessment (LCA) belirlenmesi ve planlamada
(2002) karakter temelli yonlendirme
Fairclough & Historic Landscape Bolgesel Tarihsel peyzaj karakterinin

CBS destekli analizle planlama
slirecine entegrasyonu

UNESCO (2008)

Cultural landscape
mapping

Kiresel / Ulusal

Kiiltiirel peyzaj siniflandirmasi
ve miras alanlarinin politika ve
planlamaya entegrasyonu

Stephenson (2008)

Cultural Values
Model

Yerel / Bolgesel

Kiiltirel degerlerin  (form—
pratik—iliski) planlama
degerlendirmelerine dahil
edilmesi
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Wu (2013) Landscape Bolgesel / Ekosistem Ekosistem  hizmetleri  ve
sustainability science kiiltiirel degerlerin
strdurdlebilir peyzaj
planlamasina entegrasyonu
Geneletti (2008) Spatial multi-criteria | Bdlgesel CBS tabanli hassasiyet analizi
& sensitivity analysis ile  Kkaltirel ve cevresel
degerlerin planlama
kararlarina entegrasyonu
Ervin (2001) Landscape visibility Bolgesel Gorsel peyzaj hassasiyetinin
& GIS analysis mekéansal analizle planlama
streclerine dahil edilmesi

YOZGAT iCiN KULTUREL PEYZAJ SUREKLILIGINE DAYALI ENTEGRE
PLANLAMA MODELI ONERISI

Orta Anadolu’da yer alan Yozgat, tarihi zenginligi, geleneksel konut dokusu, kirsal liretim
alanlar1 ve yayla peyzaji ile ¢ok katmanli bir kiiltiirel peyzaj yapisina sahiptir. Ancak mevcut
planlama uygulamalarinda kiiltiirel miras unsurlari ¢ogunlukla tescilli yap1 Olgeginde ele
alinmakta; kentsel merkez ile kirsal peyzaj arasinda siireklilik kuran biitiinciil bir yaklagim
gelistirilememektedir. Bu baglamda Yozgat i¢in 6nerilen model, “kentsel doku—gecis peyzaji—
kirsal kiiltiirel alan” ekseninde siireklilik temelli bir entegrasyon cergevesi sunmaktadir.
Modelin ilk agamasinda, Yozgat Saat Kulesi ve ¢evresindeki tarihsel kamusal alanlar yiliksek
kiiltiirel yogunluk zonu olarak tanimlanmakta; bu alanlarda koruma ile kamusal tasarim
giiclendirmesinin birlikte ele alinmas1 dnerilmektedir. Ikinci asamada kent merkezi ile kirsal
alan arasinda yer alan gecis zonlari, kiiltiirel yesil koridorlar ve geleneksel iiretim peyzaji
iizerinden stireklilik saglayacak alanlar olarak degerlendirilmekte; atil veya baski altindaki
alanlarda kontrollii gelisim ve peyzaj rehabilitasyonu 6nerilmektedir. Ugiincii asamada ise
Bozok Yaylast ve g¢evresindeki kirsal kiiltiirel peyzaj alanlar1 ekolojik ag baglantilar1 ve
stirdiiriilebilir arazi kullanimi perspektifiyle ele alinmaktadir. Boylece kiiltiirel miras yalnizca
korunacak alanlar olarak degil, kentsel ve kirsal peyzaj arasinda mekansal, ekolojik ve sosyal
siireklilik kuran aktif bir planlama girdisi olarak tanimlanmaktadir. Onerilen model, Anadolu
kentleri icin Olgeklenebilir bir ¢ergeve sunmakta ve kiiltiirel peyzajin siirdiiriilebilir mekansal

planlama i¢indeki roliinli yeniden tanimlamay1 amaglamaktadir.
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Sekil 4.
SONUC

Tiirkiye’de ve benzer gelismekte olan iilkelerde kiiltiirel mirasin planlama siireglerine
entegrasyonu ¢cogunlukla mevzuat temelli ve koruma odakli bir ¢cercevede ele alinmaktadir. Bu
durum, kiiltlirel mirasin tescilli alan sinirlar1 iginde degerlendirilmesine neden olmakta; peyzaj
Olgeginde biitiinctil ve siireklilik temelli yaklasimlarin siirli kalmasimna yol agmaktadir.
Ozellikle orta dlgekli Anadolu kentlerinde, kiiltiirel miras unsurlarinin mekansal planlama
kararlarina sistematik bi¢imde entegre edilmedigi goriilmektedir.

Birinci eksiklik, kiiltiirel mirasin planlama sisteminde ¢ogunlukla pasif koruma nesnesi olarak
ele alinmasidir. Koruma amagcli imar planlari, sit alanlar1 ve tescilli yapilar lizerinden yiiriitiilen
uygulamalar, kiiltiirel degerleri belirli sinirlar iginde korumay1 hedeflemekte; ancak bu alanlarin
cevresindeki peyzaj dokusu ve sosyal kullanim bicimleri planlama kararlarima yeterince
yansitilmamaktadir. Bu durum, korunan alan ile cevresindeki gelisme alanlari arasinda
mekansal kopukluk yaratmaktadir. Ikinci eksiklik, planlama siireclerinde peyzaj karakter
analizlerinin sinirli kullanimidir. Nazim ve uygulama imar planlarinda ¢ogunlukla arazi
kullanim1 ve yapilagsma kararlar1 oncelikli olurken, kiiltiirel peyzaj karakterinin mekansal
surekliligi dikkate alimmamaktadir. Bu durum, tarihsel kimligi temsil eden alanlarin

parcalanmasina ve kentsel biiyiime baskisi altinda 6zglin dokunun zayiflamasina neden
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olmaktadir. Ugiincii énemli eksiklik, kiiltiirel miras ile ekolojik ag baglantisinin birlikte ele
alimnmamasidir. Kiiltiirel peyzaj alanlart c¢ogu zaman dogal sistemlerden bagimsiz
degerlendirilmekte; yesil altyapi, dere koridorlari, tarimsal iiretim alanlar1 ve yayla sistemleri
planlama siirecinde kiiltiirel stireklilik unsuru olarak tanimlanmamaktadir. Oysa 6zellikle Orta
Anadolu kentlerinde kirsal kiiltlirel peyzaj, ekosistem hizmetleri ve geleneksel arazi kullanimi
acisindan kritik bir rol oynamaktadir. Dordiincii eksiklik, sosyal kullanim ve yerel aidiyet
boyutunun planlama siirecine yeterince dahil edilmemesidir. Plan kararlar1 ¢ogunlukla fiziksel
mekan diizenlemesi iizerinden gelistirilmekte; alanlarin toplumsal hafiza, giindelik kullanim ve
kiiltiirel pratikler agisindan tasidigr anlam planlama belgelerinde sinirli sekilde yer almaktadir.
Bu durum, kiiltiirel peyzajin yasayan boyutunun zayiflamasina neden olmaktadir. Besinci
olarak, planlama belgelerinde katmanli ve karar destek temelli mekénsal analiz araglarinin
sinirl kullanimi dikkat ¢ekmektedir. CBS tabanli ¢ok kriterli degerlendirmeler ve hassasiyet
analizleri, kiiltiirel miras ile gelisme baskis1 arasindaki iliskiyi ortaya koyabilecek potansiyele
sahipken, uygulamada c¢ogu zaman bu araclarin sistematik bigimde kullanilmadigi
goriilmektedir. Bu eksiklikler, 6zellikle Yozgat gibi tarihsel ve kirsal peyzaj potansiyeli yiiksek
kentlerde kiiltlirel siirekliligin zayiflamasina neden olmaktadir. Kent merkezinde yer alan
Yozgat Saat Kulesi ¢evresi ile kirsal alanlar arasinda planlama 6l¢eginde biitiinciil bir baglanti
kurulmadigi; Bozok Yaylasi ve tarimsal peyzaj alanlarinin kiiltiirel miras perspektifiyle
degerlendirilmedigi goriilmektedir. Dolayisiyla mevcut planlama yaklagimlarindaki temel
sorun, kultirel mirasi koruma sinirlart i¢inde tanimlayan parcali anlayisin, peyzaj 6lgeginde
stireklilik ve entegrasyon iiretmekte yetersiz kalmasidir. Bu durum, kiiltiirel peyzajin mekansal
kimlik ve stirdiriilebilir gelisim tizerindeki potansiyelinin tam olarak kullanilamamasina yol
agmaktadir.

Bu calisma, kiiltiirel mirasin peyzaj planlama siireclerindeki konumunu literatiir temelli bir
degerlendirme ¢ercevesinde ele almis ve uluslararasi yaklagimlar dogrultusunda Anadolu
kentleri igin uygulanabilir bir entegrasyon modeli onermistir. Literatir incelemesi, kulturel
mirasin planlama siireglerinde ii¢ temel yaklasimla ele alindigin1 gostermektedir: koruma
odakli, entegre karakter temelli ve siirdiiriilebilirlik temelli yaklagimlar. Koruma odakli model,
mirasin fiziksel biitiinliigiinii glivence altina almakla birlikte, cogu zaman mekansal siirekliligi
saglayacak planlama araglarini yeterince icermemektedir. Entegre planlama yaklasimlari
peyzaj karakterini merkeze alarak daha buttincul bir cergeve sunmakta; stirdirtlebilirlik temelli
modeller ise kilturel miras1 ekolojik aglar ve sosyal siireklilik ile birlikte degerlendirmektedir.

Bu kuramsal arka plan dogrultusunda, Yozgat i¢in dnerilen model, kiiltiirel peyzaji “tarihsel
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kentsel odak alan1 — gegis peyzaj zonu — kirsal kiiltiirel peyzaj siirekliligi” ekseninde ele alan
iic katmanl1 bir entegrasyon gercevesi sunmaktadir. Model, kiiltiirel miras1 yalnizca tescilli alan
sinirlar1 iginde tanimlanan pasif bir koruma unsuru olmaktan ¢ikararak, kentsel ve kirsal peyzaj
arasinda mekansal, ekolojik ve sosyal siireklilik kuran aktif bir planlama girdisi olarak
konumlandirmaktadir. Bu yaklasim, 6zellikle Yozgat Saat Kulesi ¢evresindeki tarihsel alanlar
ile Bozok Yaylasi ve kirsal iliretim peyzaji arasindaki kopuklugu planlama perspektifiyle
yeniden yorumlamayr miimkiin kilmaktadir. Onerilen karar matrisi, kiltiirel ve ekolojik
degerlerin birlikte degerlendirilmesini saglayarak alan bazli stratejik miidahale tiirlerini
tanimlamaktadir. Boylece koruma, rehabilitasyon, ekolojik gliclendirme ve kontrollii gelisim
kararlar1 mekansal analiz katmanlariyla iliskilendirilmektedir. Bu yoniiyle model, kiiltiirel
peyzajin siirdiiriilebilir mekansal planlama i¢indeki roliinii giiglendirmekte ve Anadolu kentleri
icin 6lgeklenebilir bir karar destek gercevesi sunmaktadir. Sonug olarak, kiiltlirel mirasin peyzaj
planlama siirecine entegrasyonu, yalnizca koruma politikalarinin genisletilmesiyle degil;
kiiltiirel, ekolojik ve sosyal katmanlarin birlikte degerlendirildigi ¢ok boyutlu planlama
modelleriyle miimkiin olabilmektedir. Yozgat 6rneginde gelistirilen bu kavramsal model,
kiiltiirel peyzaj stirekliligini planlama kararlarinin merkezine yerlestirerek yerel kimligin
korunmasi ve siirdiiriilebilir mekansal gelisimin desteklenmesi agisindan biitlinciil bir yaklasim

Onermektedir.
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Kent merkezi ile kirsal peyzaj arasinda
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.

Gegis peyzaj zonlan Yozgat gibi Anadolu kentlerinde, mekansal
surekliligi saglamak ve gelisme baskisi altindaki alanian kiiltiirel peyz-
aj potansiyeli cercevesinde rehabilite etmek icin kritik bolgeler olarak

degerlendirilmelidir.

N N SRR

Sekil 5. Kentsel ve kirsal alanin entegrasyonu- Gorsel igerigi yazara ait olup gorsellestirme yapay zeka
destekli araglar kullanilarak olusturulmustur.

KAYNAKLAR
Atik, M., Tiilek, B., & Parlak, E. (2021). Avrupa Peyzaj S6zlesmesinin Uygulanmasi Yolunda Peyzaj
Gozlemevleri. Journal Of Landscape Research And Practices (Jolarp), 3(2), 1-11.

82



ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

https://izlik.org/JA82ZA34DXAhern, J. (1995). Greenways as a planning strategy. Landscape
and Urban Planning, 33, 131-155. https://doi.org/10.1016/0169-2046(95)02039-V

Aydogdu, Y. (2024). Peyzaj Kavramina Dair Farkli Yaklasimlar Ve Kiiltiirel Miras Anlayisinda
Peyzajin Yeri. Peyzaj - Egitim, Bilim, Kiiltiir Ve Sanat Dergisi, 6(2), 140-153.
https://doi.org/10.53784/peyzaj.1548037

Antrop, M. (2005). Why landscapes of the past are important for the future. Landscape and Urban
Planning, 70(1-2), 21-34.

Council of Europe. (2000). European Landscape Convention (ETS No. 176), Florence, 20 October
2000.

Countryside Agency, & Scottish Natural Heritage. (2002). Landscape character assessment:
Guidance for England and Scotland (CAX 84).

Fairclough, G., & Wigley, A. (2006). Historic Landscape Characterisation: An English approach to
landscape understanding and the management of change. In M.-R. del Arbo & A. Orejas
(Eds.), Landscapes as Cultural Heritage in European Research: Proceedings of COST A27
Workshop, Madrid 2004 (pp. 87-106).

Millennium Ecosystem Assessment (MEA). (2005). Ecosystems and Human Well-Being: Synthesis.
Washington, DC: Island Press.

Nassauer, J. |., & Opdam, P. F. M. (2008). Design in science: Extending the landscape ecology
paradigm. Landscape Ecology, 23(6), 633-644. https://doi.org/10.1007/s10980-008-9226-7

Pendlebury, J. (2013). Conservation values, the authorised heritage discourse and the conservation-
planning assemblage. International Journal of Heritage Studies, 19(7), 709-727.
https://doi.org/10.1080/13527258.2012.700282

Stephenson, J. (2008). The Cultural VValues Model: An integrated approach to values in landscapes.
Landscape and Urban Planning, 84(2), 127-139.

Tudor, C. (2014). An approach to landscape character assessment. Natural England.

UNESCO (1962). Recommendation Concerning the Safeguarding of Beauty and Character of
Landscapes and Sites. The General Conference of the UNESCO. Paris: 9-12 November 1962.

UNESCO (1972). Convention concerning the Protection Of The World Cultural and Natural Heritage.
Adopted by the General Conference of UNESCO. Paris: 17 October- 21November 1972.

UNESCO (1994). Operational Guidelines for the Implementation of the World Heritage Convention
(WHC 2/Revised, February 1994). UNESCO World Heritage Center.
<http://whc.unesco.org/en/guidelines/>, tarihi 25.08.2024. erisim

UNESCO (2011). Recommendation on the Historic Urban Landscape, including glossary definitions.
UNESCO World Heritage Center. Paris: 10.11.2011. UNESCO (2023). Operational
Guidelines for the Implementation of the World Heritage Convention (WHC 23/01, 24
September 2023). UNESCO World Heritage <http://whc.unesco.org/en/guidelines/>, tarihi
25.12.2023. Center. erigim

UNESCO & ICOMOS (1992). Report of the Expert Group on Cultural Landscapes. La Petite Pierre:
2426 October 1992.

Wu, J. (2013). Landscape sustainability science: Ecosystem services and human well-being in
changing landscapes. Landscape Ecology, 28(6), 999-1023. https://doi.org/10.1007/s10980-
013-9894-9

83



ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

KULTUREL PEYZAJDA MEKANSAL SUREKLILiK: KAVRAMSAL GELiSiM VE
PLANLAMA YANSIMALARI UZERINE SISTEMATIK BiR DERLEME
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Yozgat Bozok Universitesi, Ziraat Fakiiltesi, Peyzaj Mimarlig1 Boliimii, Yozgat /Merkez.
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Ozet

Kiiltiirel peyzaj kavrami, insan-doga etkilesiminin zamansal birikimi olarak mekansal kimligin
olusumunda temel bir rol oynamaktadir. Ancak mevcut literatiirde kiiltiirel peyzaj ile ekolojik
ag ve baglantisallik yaklagimlari ¢ogunlukla paralel fakat birbirinden bagimsiz bigimde ele
alimmaktadir. Kiiltiirel peyzaj c¢alismalar1 stirekliligi agirlikli olarak tarihsel degerlerin
korunmasi, hafiza ve temsil baglaminda tartisirken; ekolojik literatiir siirekliligi habitat
baglantisallig1t ve biyofiziksel ag yapilari lizerinden tanimlamaktadir. Bu durum, mekansal
stireklilik kavraminin kiiltiirel baglamda biitiinciil ve sistematik bir ¢ercevede ele alinmasini
sinirlamaktadir. Bu ¢alisma, kiiltiirel peyzaj ve ekolojik ag literatiiriinii birlikte degerlendirerek
mekansal siireklilik kavramiin kiiltiirel baglamdaki kuramsal temellerini incelemeyi
amaglamaktadir. Literatlir temelli analiz sonucunda mekéansal siirekliligin kiiltiirel peyzaj
acisindan yalnizca fiziksel baglantiy1 degil, mekansal yapisal, islevsel ve algisal boyutlari
iceren ¢ok katmanli bir sistem olarak degerlendirilmesi gerektigi ortaya konulmustur. Kiiltiirel
peyzajin stirdiirtilebilirligi, tekil yapilarin korunmasindan ziyade kentsel ve kirsal alanlar
arasindaki iligkisel Orlintiiniin devamlilig1 ile iliskilidir. Calisma, mekansal siireklilik
kavraminin kiiltiirel peyzaj planlamasina entegre edilmesinin, yerel kimligin korunmasi ve
stirdiiriilebilir mekansal gelisimin desteklenmesi acisindan biitlinciil bir yaklasim sundugunu
savunmaktadir. Bu ¢erceve, kiiltiirel peyzajin koruma sinirlari iginde pasif bir unsur olmaktan
cikarilarak planlama siireglerinde aktif bir karar girdisi olarak degerlendirilmesine yonelik
kuramsal bir katk1 sunmaktadir.

Anahtar Kelimeler: Kiltirel peyzaj, Mekansal streklilik, Peyzaj planlama

Abstract

The concept of cultural landscape plays a fundamental role in the formation of spatial identity
as the temporal accumulation of human-nature interaction. However, in the existing literature,
cultural landscape and ecological network and connectivity approaches are mostly addressed in
parallel but independently of each other. Cultural landscape studies predominantly discuss
continuity in the context of preserving historical values, memory, and representation, while
ecological literature defines continuity through habitat connectivity and biophysical network
structures. This situation limits the consideration of the concept of spatial continuity within a

holistic and systematic framework in a cultural context. This study aims to examine the
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theoretical foundations of the concept of spatial continuity in a cultural context by evaluating
cultural landscape and ecological network literature together. The literature-based analysis
reveals that spatial continuity, from the perspective of cultural landscape, should be evaluated
as a multi-layered system that includes not only physical connectivity but also spatial structural,
functional, and perceptual dimensions. The sustainability of cultural landscapes is related to the
continuity of the relational pattern between urban and rural areas rather than the preservation
of individual structures. The study argues that integrating the concept of spatial continuity into
cultural landscape planning offers a holistic approach to preserving local identity and
supporting sustainable spatial development. This framework provides a theoretical contribution
toward moving cultural landscapes beyond being passive elements within conservation
boundaries and instead considering them as active decision inputs in planning processes.
Keywords: Cultural landscape, Spatial continuity, Landscape planning

GIRIiS

Kiiltiirel peyzaj kavrami, insan ve doga etkilesiminin zaman igerisinde olusturdugu mekéansal
orlintlileri tantmlamak amaciyla gelistirilmis ve 6zellikle 1990’11 yillardan itibaren koruma ve
planlama literatiirinde 6nemli bir yer edinmistir. UNESCO tarafindan kiiltiirel peyzajlarin
Diinya Miras1 kapsamina alinmasi, kavramin uluslararasi Ol¢ekte kurumsal bir cerceve
kazanmasini saglamis; kiiltiirel peyzaj, dogal ve Kkiiltiirel siireclerin birlikte sekillendirdigi
dinamik sistemler olarak tanimlanmistir (UNESCO, 1994;2011;2023). Benzer bicimde Avrupa
Peyzaj Sozlesmesi, peyzaji insan tarafindan algilanan ve dogal-beseri etkilesim sonucu olusan
bir alan olarak ele alarak kiiltiirel boyutu planlama siireclerinin merkezine yerlestirmistir. Bu
gelismeler dogrultusunda literatiirde kiiltiirel peyzaj; kimlik, hafiza, temsil ve yerel degerler
baglaminda genis bir tartisma alan1 bulmustur. Ayn1 donemde ekolojik planlama ve peyzaj
ekolojisi disiplinlerinde “ekolojik ag”, “baglantisallik (connectivity)” ve “yesil altyap1”
kavramlar1 6n plana ¢ikmis; mekansal stireklilik, habitat biitlinliigii ve ekosistem hizmetleri
cercevesinde degerlendirilmistir. Ancak kiiltiirel peyzaj literatiirii ile ekolojik ag literatiirii
cogunlukla paralel fakat ayr1 gelismis; mekansal siireklilik kavrami kiiltiirel baglamda
sistematik bi¢cimde kavramsallagtinlmamistir. Oysa kiiltiirel peyzajlar yalnizca tarihsel
katmanlardan olusan mekansal alanlar degil; ayn1 zamanda iiretim pratikleri, giindelik kullanim
bicimleri ve toplumsal hafiza {izerinden stireklilik gosteren sistemlerdir. Mekansal stirekliligin
kopmasi, yalnizca fiziksel dokunun parcalanmasina degil, kiiltiirel kimligin zayiflamasina da
yol agmaktadir. Bu baglamda “mekansal siireklilik” kavraminin kiiltiirel peyzaj ¢ercevesinde

yeniden ele alinmas1 gerekmektedir. Bu calisma, kiiltiirel peyzaj ve ekolojik ag literatiiriinii
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birlikte degerlendirerek, mekansal siireklilik kavraminin kiiltiirel baglamdaki kuramsal

temellerini incelemeyi ve planlama sureglerine yonelik butlincul bir gergeve Onermeyi
amaglamaktadir. Boylece kiiltiirel peyzajin yalnizca koruma politikalariyla degil, mekansal
entegrasyon ve siirdiiriilebilir gelisim stratejileriyle birlikte degerlendirilmesi gerektigi ortaya
konulmaktadir.

Kavramsal Cerceve: Mekansal Sureklilik Nedir?

Mekansal siireklilik (spatial continuity), bir alanin fiziksel, islevsel ve algisal bilesenleri
arasindaki baglantinin zaman ve mekan iginde korunmasi olarak tanimlanabilir. Peyzaj
ekolojisi literatiiriinde stireklilik genellikle habitat baglantisallig1, koridor yapilari ve ekosistem
biitlinltigii lizerinden agiklanirken; kiiltiirel baglamda bu kavramin sistematik bicimde ele
alinmadig1 goriilmektedir. Mekansal siireklilik yalnizca fiziksel baglantiyr degil, kullanim
pratiklerinin, {iretim bi¢imlerinin ve toplumsal hafizanin siirekliligini de icermektedir. Bu
baglamda siireklilik; morfolojik (fiziksel yap1), islevsel (kullanim bi¢imi) ve sembolik (kimlik
ve alg1) olmak iizere ii¢ boyutlu bir yapiya sahiptir. Kiiltlirel peyzajlarin siirekliligi, tarihsel
katmanlarin mekansal Oriintii i¢inde korunmasi ve yeni gelisim kararlarinin bu Oriintiiyii
kesintiye ugratmamasi ile iligkilidir. Bu nedenle mekansal siireklilik kavrami, kiiltiirel peyzaj
planlamasinda yalnizca “koruma” degil, “baglanti kurma” ve “biitlinlestirme” perspektifi

gerektirmektedir.

.Sul and Tang Culture Exhibition Area Ming and Qing historical districts

Historical Axis
€eesnnasransd > Visual Axis
= = = Histery Ausiliary Line

= Histery Branch Line

Sekil 1.“Soviet-style Industrial Heritage Area — Sul and Tang Culture Exhibition Area — Ming and
Qing Historical Districts”
Sekil 1 incelendiginde Cin’de 0zellikle endiistriyel miras alanlarinin kiiltiirel koridor

yaklasimiyla yeniden islevlendirilmesine yonelik akademik planlama c¢aligmalarinda

kullanilmaktadir. Gorsel; tarihsel eksen (historical axis), gorsel aks (visual axis) ve tarihsel
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hafiza hatt1 (history memory line) kavramlari tizerinden mekansal siirekliligin kurgulandigini
gostermektedir.

Peyzaj Ekolojisinde Mekéansal Siireklilik ve Baglantisallik

Ekolojik ag yaklasimi, peyzaji ¢ekirdek alanlar, tampon bdlgeler ve koridorlar izerinden
tanimlayarak habitat siirekliligini saglamay1 hedeflemektedir. Yesil altyapr planlamasi ve
baglantisallik (connectivity) calismalari, biyolojik ¢esitliligin korunmasinda mekansal
stirekliligin kritik roliinii ortaya koymustur. Ekolojik ag literatiirii; koridor planlamasi, habitat
parcalanmas1 ve ekosistem hizmetleri gibi kavramlarla mekansal siirekliligi bilimsel olarak
Olciilebilir bir gergeveye oturtmustur. Ancak bu literatiir cogunlukla biyofiziksel siireglere
odaklanmakta; kiiltiirel katmanlarin mekansal baglantisi ikinci planda kalmaktadir. Oysa kirsal
iiretim peyzajlari, geleneksel arazi kullanim sistemleri ve tarihsel yol aglar1 ekolojik agin bir
pargasi olarak degerlendirilebilecek kiiltiirel unsurlardir. Bu noktada kiilturel peyzaj ile ekolojik
ag literatlirii arasinda kavramsal bir koprii kurulmasi gerekmektedir.

Sekil 2°de goriildiigli lizere Yeni Sehircilik yaklagimidir. Model, mekan kirsaldan kentsel
cekirdege dogru kesintisiz bir siireklilik bandi olarak ele almaktadir.

T1 Natural Zone — Dogal alan

T2 Rural Zone — Kirsal alan

T3 Sub-Urban Zone — Diisiik yogunluklu yerlesim

T4 General Urban Zone

T5 Urban Center

T6 Urban Core

SD Special District

Zonlama mantigini keskin sinirlar yerine yogunluk gradyam iizerinden tanimlar.Kirsal—
kentsel kopusu reddeder. Stirekliligi morfolojik ve tipolojik diizen iizerinden agiklar. Fiziksel

yap1 yogunlugu, bina tipolojisi ve kamusal mekén formuna odaklanir.
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Sekil 2. Sehircilik yaklagimidir. Duany et al (2000)
Kultarel Sureklilik ve Peyzaj Kimligi

Kiiltiirel peyzaj literatliriinde stireklilik, ¢ogunlukla kimlik, hafiza ve temsil iizerinden
tartisgitlmigtir.  Kiltiirel peyzaj; insan-doga etkilesiminin zaman i¢indeki {irlinii olarak
tanimlanmakta ve yerel kimligin mekansal yansimasi olarak degerlendirilmektedir. Ancak bu
literatiirde siireklilik ¢ogunlukla tarihsel degerlerin korunmasi baglaminda ele alinmakta;
mekansal baglantisallik ve ag mantig1 yeterince tartisilmamaktadir. Oysa peyzaj kimligi
yalnizca belirli bir noktada yogunlasan tarihsel yapilarla degil, kentsel ve kirsal alanlar
arasindaki iligkisel Oriintiiyle olusmaktadir. Kiiltiirel siirekliligin kopmasi, mekansal kimligin
parcalanmasina ve yerel aidiyetin zayiflamasina neden olmaktadir. Bu nedenle kiiltiirel
streklilik, planlama strecinde morfolojik bitunliik kadar islevsel ve algisal baglantiy1 da
icermelidir. Literatiir incelendiginde, kiiltiirel peyzaj calismalari ile ekolojik ag yaklasimlarinin
paralel fakat cogunlukla birbirinden bagimsiz gelistigi goriilmektedir. Ekolojik literatiir
stirekliligi biyolojik baglantisallik iizerinden tanimlarken; kiiltiirel literatiir stirekliligi tarihsel
ve sembolik degerler {lizerinden ele almaktadir. Ancak bu iki alanin kesisiminde, kiiltiirel
baglamda mekéansal siirekliligi sistematik bicimde kavramsallastiran biitlinciil bir gerceve
siirlidir. Bu durum, planlama siireclerinde kiiltiirel peyzajin ¢ogunlukla tescilli alan sinirlart
icinde degerlendirilmesine; ekolojik planlamanin ise kiiltiirel katmanlar1 yeterince dikkate
almamasma yol agmaktadir. Dolayisiyla mekansal siireklilik kavrammim kultlrel peyzaj
baglaminda yeniden tanimlanmasi, disiplinler arast1 bir kuramsal biitiinlesmeyi
gerektirmektedir.

Sekil 3 incelediginde Idari siir yerine giinliik islevsel iliskileri (ise gidis-gelis, ekonomik
baglar) esas alir. Mekani iligkisel bir ag sistemi olarak tanimlar. Ceper alanlarin kopuk degil,
bagli oldugunu gosterir. Siirekliligi yalnizca fiziksel degil, ekonomik ve sosyal akislar

iizerinden agiklar.
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Sekil 3. Dijkstra ve Poelman, 2021 OECD, 2012;2013
Mekansal Siireklilik Neyi Ifade Eder?

Kiiltiirel baglamda mekansal siireklilik ii¢ boyutta degerlendirilebilir:
1-Yapisal Siireklilik

e Sokak dokusunun devamlilig

e Parsel yapisinin korunmasi

e Siluet ve topografik uyum
2-Islevsel Siireklilik

e Geleneksel liretim bigimlerinin devami

o Kamusal kullanim Oriintiisiiniin siirmesi

e Tarihsel yol aglarinin aktif kullanimi
3-Algisal/Sembolik Stireklilik

e Gorsel akslarin korunmasi

e Peyzaj siluetinin kopmamasi

e Yerel hafizanin mekanda okunabilir olmasi

Bu ii¢ boyut birlikte ele alinmadiginda kiiltiirel siireklilik par¢alanmaktadir.
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Sekil 4 Ekosistem Hizmetleri Cercevesi (Ecosystem Services Framework)’ ni gostermektedir. Bu
cerceve ilk olarak Millennium Ecosystem Assessment (2005) tarafindan sistematik bigimde
siniflandirilmistir ve daha sonra IPBES ve cesitli akademik caligmalar tarafindan gelistirilmistir.

SONUC

Bu calisma, kiiltiirel peyzaj literatiirii ile ekolojik ag ve baglantisallik yaklasimlarini birlikte
degerlendirerek  “mekansal  stireklilik”  kavraminin  kiiltirel ~baglamda  yeniden
kavramsallastirilmasi gerektigini ortaya koymustur. Literatiir incelemesi, kulturel peyzaj
caligmalarinda stirekliligin ¢ogunlukla tarihsel degerlerin korunmasi, kimlik ve hafiza
iizerinden ele alindigini; ekolojik literatiirde ise siirekliligin habitat baglantisalligi ve
biyofiziksel ag yapilar ¢ergevesinde tanimlandigin1 gostermektedir. Ancak bu iki yaklagimin
kesisiminde, kiiltiirel mekansal siirekliligi hem yapisal, hem islevsel hem de algisal boyutlariyla
biitiinciil bicimde ele alan sistematik bir kuramsal ¢er¢evenin sinirli oldugu goriilmektedir.

Bu baglamda ¢alisma, mekansal siirekliligi yalnizca fiziksel baglanti olarak degil; kiiltiirel
iretim pratiklerinin, kamusal kullanim Oriintiilerinin ve yerel kimligin mekansal yansimalarinin
devamliligi olarak tanimlamaktadir. Kiiltiirel peyzajin siirdirilebilirligi, tekil yapilarin
korunmasiyla degil; kentsel ve kirsal alanlar arasindaki iliskisel Oriintiiniin devamliligiyla
miimkiindiir. Mekansal stirekliligin kopmasi, yalnizca fiziksel parcalanmaya degil, yerel
aidiyetin ve peyzaj kimliginin zayiflamasina da yol agmaktadir.

Bu nedenle planlama siireglerinde kiiltiirel peyzajin yalnizca tescilli alan smirlari iginde
degerlendirilmesi yeterli degildir. Ekolojik ag yaklasimlarinda kullanilan baglantisallik ve

koridor mantiginin kiiltiirel baglama uyarlanmasi, kiiltiirel siirekliligin mekansal olarak
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giclendirilmesine katki saglayabilir. Calisma, Kkiiltiirel peyzaj planlamasinda mekansal
siirekliligin iic boyutlu (mekansal yapisal, islevsel ve algisal) bir ¢ercevede ele alinmasini
onermekte ve bu yaklasimin planlama kararlarina entegrasyonunun gerekliligini
vurgulamaktadir.

Sonug olarak, kiiltiirel peyzaj ile ekolojik baglantisallik literatiiriinii bir araya getiren mekansal
stireklilik yaklagimi, disiplinler aras1 bir kuramsal biitiinlesme i¢in zemin olusturmaktadir. Bu
biitiinlesme, kiiltiirel peyzajin yalnizca korunmasi degil, siirdiiriilebilir mekansal gelisim iginde
aktif bir planlama bileseni olarak yeniden konumlandirilmasi agisindan 6nem tagimaktadir.
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OZET

Hizla artan sehirlesme, biiyliyen niifus yogunlugu ve iklim degisikliginden kaynaklanan yagis
rejimindeki degisiklikler, sehirlerde su yonetimi sorunlarini diinya ¢apinda 6nemli bir tartisma
konusu haline getirmistir. Ozellikle gegirimsiz yiizeylerin artis;, yagmur suyunun topraga
ulagsmasini engellemektedir. Bu durum yiizey akisini artirarak taskin riskini yiikseltmekte ve
dogal su dongiisiiniin bozulmasina yol agmaktadir. Geleneksel gri altyap: sistemleri, yagmur
suyunu ¢abuk bir sekilde uzaklastirmayr amaglamaktadir. Ancak bu yontem, suyu bir kaynak
olarak gdrmemekte ve ekosistem temelli ¢oziimleri sinirlt bir sekilde igermektedir. Bu
cergevede siinger sehir kavrami, suyun bulundugu yerde tutulmasi, emilmesi, depolanmasi ve
dogal yontemlerle temizlenmesine dayanan doga temelli bir sehir planlama yontemi olarak
literatiirde Onemli bir yer edinmistir. Slinger sehir modeli; ¢evresel su dongiisiiniin
desteklenmesi ve ekosistem hizmetlerinin giiclendirilmesi amaciyla gecirgen yiizeyler, yesil
catilar, yagmur bahceleri, biyolojik gdletler ve dogal drenaj sistemleri gibi yesil altyapi
unsurlarini kullanmay1 hedeflemektedir.

Bu caligma kapsaminda siirdiiriilebilirlik ve yesil altyapi agisindan silinger sehir yaklagimi
detayli olarak incelenmistir. Konu 1ile 1ilgili kapsamli bir literatiir taramasidir
gergeklestirilmistir. Bu calismada siinger sehir gelisim stireci, teorik temelleri ve siirdiiriilebilir
sehirlesme i¢indeki yeri ele alinmistir. Ulusal ve uluslararasi bilimsel ¢alismalar 1s181nda siinger
sehir modeli ile kentsel dayaniklilik, ekolojik biitiinliik ve ¢evresel siirdiiriilebilirlik arasindaki
iliski incelenmistir.

Sonug itibartyla siinger sehir anlayisinin, iklim degisikligi ile uyum saglama ve sehirsel su
yonetimi agisindan kapsamli bir teorik yapi sergiledigi ortaya konulmustur.

Anahtar Kelimeler: Siinger sehir, yesil altyapi, stirdiiriilebilir kentlesme
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THE SPONGE CITY APPROACH IN SUSTAINABLE CITIES: ANATURE-BASED
WATER MANAGEMENT MODEL
ABSTRACT

Rapidly increasing urbanization, growing population density and changes in precipitation
regime due to climate change have made water management issues in cities a major topic of
discussion worldwide. In particular, the increase in impermeable surfaces prevents rainwater
from reaching the soil. This increases surface runoff, increasing the risk of flooding and leading
to disruption of the natural water cycle. Traditional grey infrastructure systems aim to remove
rainwater quickly. However, this method does not consider water as a resource and includes
ecosystem-based solutions in a limited way. In this context, the concept of sponge city has
gained an important place in the literature as a nature-based urban planning method based on
the retention, absorption, storage and cleaning of water by natural methods. Sponge city model;
It aims to utilize green infrastructure elements such as permeable surfaces, green roofs, rain
gardens, bio ponds, and natural drainage systems to support the environmental water cycle and
strengthen ecosystem services.

Within the scope of this study, the sponge city approach in terms of sustainability and green
infrastructure was examined in detail. A comprehensive literature review on the subject was
carried out. In this study, the sponge city development process, its theoretical foundations and
its place in sustainable urbanization are discussed. In the light of national and international
scientific studies, the relationship between the sponge city model and urban resilience,
ecological integrity and environmental sustainability has been examined.

As a result, it has been revealed that the sponge city understanding exhibits a comprehensive
theoretical structure in terms of adaptation to climate change and urban water management.
Keywords: Sponge city, green infrastructure, sustainable urbanization

1. INTRODUCTION

Rapid urbanisation, climate change and the increasing proportion of impervious surfaces that
impede water flow have made water management in cities a critical issue requiring
reassessment from a sustainability perspective. The fact that the majority of the world's
population lives in cities increases pressure on natural resources and particularly disrupts the
water cycle (United Nations, 2019). Traditional urban drainage systems are based on the grey
infrastructure approach, which aims to quickly remove rainwater. However, this method does
not view water as a resource and negatively impacts natural hydrological processes (Fletcher et
al., 2015). This leads to an increased risk of flooding, a reduction in groundwater resources, and
a decline in water quality.
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Sudden and intense rainfall events caused by climate change are pushing existing infrastructure
systems to their limits. Drought periods further exacerbate the problem of water scarcity (IPCC,
2021). The proliferation of impervious surfaces in cities prevents rainwater from infiltrating the
soil, increasing surface runoff and the number of flood events. New methods have been
developed for sustainable cities, emphasising that water must not only be removed but also
retained, absorbed, stored, and reused.

One such method, the sponge city model, is a nature-based water management approach that
aims to make urban areas act like a natural sponge. The sponge city concept aims to collect,
filter, store and reuse rainwater where it falls, with the help of ecosystem processes (Liu and
Jensen, 2018). This model encompasses green infrastructure elements such as permeable
surfaces, green roofs, rain gardens, wetland restoration, and natural drainage systems. In this
way, both flood risk is reduced and groundwater resources are supported.

The sponge city concept is not merely a technical drainage solution. It is a comprehensive
approach that supports ecosystem services within the framework of sustainable urban planning.
This method provides various environmental benefits such as reducing the urban heat island
effect, improving water quality, and supporting biodiversity (Ahern, 2013). It also strengthens
urban resilience by increasing cities' ability to adapt to climate change.

This study aims to define the managerial and conceptual framework of the sponge city model
within the scope of sustainable cities; then to analyse the sponge city approach as a nature-
based water management method. To this end, the main principles of sustainability and the
urban water city approach, along with the planning perspective, will first be examined.

2. THE CONCEPT OF SUSTAINABILITY AND URBAN WATER MANAGEMENT
Sustainability is a comprehensive approach that aims to ensure the balanced continuation of
economic and social development within environmental limits. Cities have become the focal
point of discussions on sustainability because of natural resource use and increasing
construction activities. Population growth and the increase in impervious surfaces negatively
affect the urban water cycle, increasing surface runoff and flood risk (Grimm et al., 2008). This
situation reveals that water is not only a technical infrastructure issue but also an ecosystem-
based planning problem.

Urban water management encompasses processes related to the supply, distribution, drainage
and reuse of water. Traditional systems rely on the rapid removal of rainwater.

Sustainable approaches, on the other hand, aim to retain water in situ and purify it using natural
methods (Brown et al., 2009).
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Green infrastructure and nature-based solutions are attracting attention as important tools for
sustainable urban water management (Hepcan and Hepcan, 2018). Furthermore, effective water
management is of great importance in terms of urban resilience.

Consequently, sustainability and urban water management require an integrated and ecosystem-
focused planning approach with technical infrastructure. This forms the theoretical basis of the

sponge city model.

3. SPONGE CITY CONCEPT AND NATURE-BASED SOLUTIONS

The sponge city is an eco-friendly water management method developed to address the impacts
of climate change and rapid urbanisation on the urban water cycle. Increasing sudden rainfall
and periods of drought have led to the inadequacy of grey infrastructure systems and brought
to the fore alternative approaches aimed at managing rainwater on site.

Launched in China in 2013, the sponge city method aims to absorb rainwater in urban areas,
protect water resources and reuse them (Chan et al., 2018). The collection and storage of
rainwater contributes to the support of groundwater resources and enables the creation of
alternative water sources (Wong and Brown, 2009).

Sponge city applications include nature-based solutions such as permeable surfaces, rain
gardens, biological ponds, and the restoration of wetlands (Jiang et al., 2018). Green
infrastructure systems are used in many areas, such as city parks, transport networks and
wetlands, to reduce surface water runoff, aid natural water filtration and increase urban
resilience (Hansen et al., 2019). At the same time, green infrastructure applications minimise
the urban heat island effect by reducing surface temperatures through the evapotranspiration
process (Bowler et al., 2010).

3.1. Rainwater Harvesting Systems

The sponge city model encompasses nature-based solutions based on the on-site management
of rainwater. Rainwater harvesting systems ensure that water collected from roofs and
impervious surfaces is stored and reused. These applications help reduce flood risk and create
alternative water sources (Rahman, Keane and Imteaz, 2012). Using stored water for landscape
irrigation and other technical applications reduces the burden on drinking water and ensures the

sustainability of the urban water cycle (Wong and Brown, 2009).
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Fig. 1. The working principle of the rainwater harvesting system (URL-1, 2026)

3.2 Permeable Surfaces and Ecological Drainage Systems
The concept of on-site water management contributes to the conservation of water resources

through infiltration and controlled discharge processes (Fletcher, Andrieu, & Hamel, 2013).
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Fig. 2. The natural water cycle and how it is impacted by urbanisation (URL-2,2026)
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Permeable surfaces and ecological drainage systems are among the important application tools
of the sponge city approach. Permeable pavements allow rainwater to infiltrate into the soil,
reducing surface runoff and helping to recharge groundwater resources (Ahiablame, Engel, and
Chaubey, 2012). These systems contribute to reducing flood risk by decreasing surface runoff
volume and peak water flow in urban areas (Shafique, Kim, and Rafig, 2018).

Impervious surfaces Pervious surfaces

increased volume
and speed of
surface runoff

decreased

volume and

speed of
surface

decreased increased
groundwater groundwater

seepage - seepage - -

Fig. 3. Impermeable surface versus permeable surface comparison diagram (URL-3,2026)3.3.

3.3.Green Roofs and Rain Gardens

Green roofs are small-scale green infrastructure applications that enable water storage, delay,

and purification within the sponge city model. Green roofs;

Fig 4. Green roof applications in cities (URL-4,2026)

They can be defined as multi-layered structures consisting of plants, water-retaining lower
layers, and a drainage layer. Through this structure, part of the rainwater is stored within the
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system, and the remainder is gradually drained over time. This leads to a reduction in peak flow

and a decrease in surface runoff.

Rain gardens are environmentally friendly applications that allow water to seep into the ground

by retaining it on the surface thanks to their permeable soil structure and plant design (Dietz,

2007). Plant species that are resistant to water, drought, and short-term flooding are generally

selected. Deep roots facilitate the biological retention of soil and pollutants (Hunt, Davis, and

Traver, 2006).

Table 1. Plant species | can use in nature-based solutions
3.4. Wetland Restoration and Urban Ecosystems

Applicatio Plant Latin Turkish Key Ecological
n Area Group Name Name Features Function
Extensive Succulent Sedum Damkorug Drought Water retention,
Green Roof album, u tolerant, surface runoff
Sedum shallow- reduction
spurium rooted
Herbaceous | Sempervivu | Kayakoru | High stress Erosion control,
m tectorum gu tolerance surface
stabilization
Herbaceous | Festuca spp. | Yumak Hardy turf Root stability,
form infiltration
support
Intensive Shrub Lavandula | Lavender Drought Pollinator
Green Roof angustifolia tolerant attraction,
microclimate
regulation
Shrub Salvia Rosemary | Deep-rooted Carbon
rosmarinus sequestration,
habitat provision
Small Tree | Amelanchie | Mountain | Light crown Shading,
r spp. ash evapotranspiratio
n
Rain Herbaceous | Carex spp. Reed Water Filtration, nutrient
Garden species tolerant retention
Herbaceous Juncus Rush Suitable for Surface runoff
effusus wet areas slowing,
infiltration
Herbaceous Iris Yellow Tolerant of Nitrogen-
pseudacorus iris temporary phosphorus
waterlogging removal
Shrub Cornus Red- High Filtration, habitat
sericea stemmed moisture creation
dogwood tolerance
Small Tree | Betula nigra Black Wet soil Flood buffer,
alder tolerant evapotranspiratio
n
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Wetlands are natural structures that provide ecosystem services such as water storage, flood
prevention, improved water quality, and preservation of rich biodiversity in nature. However,
due to rapid urbanization and changes in land use, many wetland ecosystems are being damaged
or losing their function. In this sense, wetland restoration is an important nature-based solution
method that aims to restore the ecological functions of damaged wetlands.

Wetland restoration projects in urban areas contribute to sustainable water management by
providing functions such as rainwater storage, reduction of surface runoff, and natural water
purification. This plays an important role in strengthening urban ecosystems in sponge cities
(Ahern, 2013).

4. THE IMPORTANCE AND BENEFITS OF THE SPONGE CITY APPROACH

The sponge city approach is a nature-based water management system that aims to directly
manage rainwater in cities. It targets the accumulation, storage, and natural purification of
rainwater through green infrastructure applications such as permeable surfaces, rain gardens,
green roofs, and wetlands. This promotes the urban water cycle and strengthens cities' resilience
to climate change (Fletcher, Andrieu, and Hamel). The benefits of the sponge city approach can
be listed as follows:

4. 1.Reducing Flood Risk

Sponge city applications help reduce the risk of flooding caused by heavy rainfall by capturing
rainwater before it reaches the surface and facilitating its infiltration into the soil. These systems
enable the regular storage and diversion of water within the city (Ahiablame, Engel, and
Chaubey, 2012).

4. 2. Protection and Reuse of Water Resources

The sponge city approach helps create alternative water resources by collecting and storing
rainwater. Collected rainwater can be used for landscape irrigation or other technical purposes,
helping to reduce the burden on drinking water sources (Wong and Brown, 2009).

4. 3. Reducing the Urban Heat Island Effect

Green infrastructure applications and vegetated areas contribute to reducing surface
temperatures in urban areas through evapotranspiration and shading effects. They are
particularly helpful in reducing the urban heat island effect in densely built-up city centers
(Bowler et al., 2010).

4. 4. Supporting Ecosystem Services

Sponge city applications help support biodiversity and develop natural services in cities. Green

infrastructure systems contribute to the creation of healthier and more sustainable environments
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in cities by providing environmental functions such as habitat creation, water purification, and

carbon storage (Grimm et al., 2008).

5. SPONGE CITY APPLICATIONS IN THE WORLD AND TURKEY

5.1. EXAMPLES FROM AROUND THE WORLD

Sponge city applications have been implemented worldwide in various climates and urban
environments, demonstrating the spatial applicability of nature-based water management
methods. The primary goal of these projects is to store rainwater in situ, increase infiltration
rates into the soil, and reduce the risk of flooding in cities. Below are some examples from
around the world:

5.1.1. Benjakitti Forest Park (Thailand) is located in Bangkok and was created by
redeveloping the site of an old tobacco factory. The project included plans for wetlands, water
storage ponds, and biological filtration areas, with rainwater collection and treatment
implemented. The park, covering an area of approximately 128 hectares, serves as an important
example of a sponge city in terms of flood control and ecosystem restoration (Landprocess,
2022). Benjakitti Forest Park is shown in Fig. 5.

Fig. 5. Benjakitti Forest Park Area (URL-5,2026)
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5.1.2.Wuhan Sponge City Pilot Project (China) is one of the first pilot projects implemented

as part of China's national sponge city program. The project aims to reduce surface runoff by
constructing permeable surfaces, green roofs, and rainwater storage areas in the city. It seeks to
enhance the urban water cycle through natural methods (Xia et al., 2017). The Wuhan Sponge

City Project is shown in Fig. 6.

Fig. 6. Wuhan Sponge City Project Implementation Area (URL-6,2026)
5.1.3.Copenhagen Cloudburst Plan (Denmark) was prepared after the severe flooding

=~ =i

disaster in 2011. This plan increased resilience to sudden rainfall by creating water storage
ponds in open areas, multipurpose parks, and permeable surface systems. The project proposes
a sponge city method that integrates urban infrastructure with landscape design (City of
Copenhagen, 2012). The Copenhagen Cloudburst Plan is shown in Fig. 7.
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Fig. 7. Copenhagen Cloudburst Plan Design Project (URL-7,2026)
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5.1.4. Haikou Meishe River Sponge Park (China) is built on the improvement of the river

and the reorganization of wetlands. Biological treatment systems, rainwater collection areas,

and natural filtration areas have been established in the park area. The project is a noteworthy

example in terms of improving water quality and reducing flood risk (Turenscape, 2016). A

visual representation of the Meishe River Fengxiang Park project is shown in Fig. 8.

Fig. 8. Meishe river fengxiang park (URL-8,2026)

102



ST AN
N AL

> e, ISARC academy

%— EScer < ﬁ

E & INTERNATIONAL SCIENCE AND ART RESEARCH CENTER
“n }12\.&3“*0

'
5.1.5. Tianjin Qiaoyuan Wetland Park (China) was created through the ecological

restoration of an area degraded by industrial use. During the design process, natural filtration
was achieved through rainwater collection ponds and wetland systems created at various
elevations. The project is an important sponge city application in terms of restoring ecosystem
services (Kongjian Yu, 2010). Qiaoyuan Wetland Park is shown in Fig. 9.
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Fig. 9. Qiaoyuan wetland parki (URL-9,2026)

5.1.6.Qinhuangdao Rainwater Park (china) is designed for the collection, storage, and
natural purification of rainwater. The terraced wetland systems designed at various heights
within the park enable the water to be cleaned in stages. The project is an example of the

integration of natural resource-based water management with urban landscape design

Fig. 10. Terracing areas at Qinhuangdao Rainwater Park (URL-10,2025-6)
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Table 2. Comparison of sponge city project examples from around the world in terms of
location, area type, size, and function

Project Location Land Use Approximate Primary Function /
Type Area (m?) Feature
Benjakitti Bangkok, Urban park + | ~720,000 m? Rainwater storage,
Forest Park | Thailand wetland flood control, ecological
wetland, recreation
Wuhan — | Wuhan, Urban area | City scale | Permeable roads, green
Sponge City | China (neighborhood | (pilot areas at | roofs, rain gardens;
Pilot + park  + | km2level) goal: retain 70% of
infrastructure) rainfall
Copenhagen | Copenhagen, | Urban area | City scale Water diversion during
— Cloudburst | Denmark (park + square heavy rainfall,
Plan + street) temporary water storage
areas, climate-
responsive design
Meishe River | Haikou, Stream/river ~40+ hectares | River cleaning,
Fengxiang China restoration  + | (in sections | biofiltration, flood
Park park exceeding control, ecological
~400,000 m?) | rehabilitation
Qiaoyuan Tianjin, Wetland park | ~220,000 m2 Circular water pools,
Wetland China rainwater purification,
Park flood control
Qinhuangdao | Qinhuangdao, | Rainwater park | ~340,000 m?2 Rainwater  harvesting,
Rainwater China natural filtration, flood
Park reduction

5.2. EXAMPLES FROM TURKEY
In Turkey, the sponge city approach has been implemented through projects led by the 1zmir

Metropolitan Municipality. The aim is to retain rainwater at the city level, increase permeable

surfaces, and promote nature-based solutions. Several examples related to Izmir are presented

below:

5.2.1. The Sponge Park and Rain Gardens Project- Orange Valley (Izmir) is located in the

Balcova district and incorporates bioretention areas, rain gardens, and permeable surface

applications to retain rainwater on-site. The project aims to reduce surface runoff and protect

groundwater resources (Istanbul Metropolitan Municipality, 2023). The Orange Valley Sponge

Park is shown in Fig. 11.
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Fig. 11. Orange Valley Project Design (URL-11, 2026)
5.2.2. The Bademli Seedling Production Facility Filtration Reservoir (I1zmir) is designed

to collect, filter, and reuse rainwater. The system recovers water through storage and natural
filtration methods (Istanbul Metropolitan Municipality, 2023). A visual representation of the

project is shown in Fig. 12.

Fig. 12. Bademli seepage pond (URL-12, 2026)

5.2.3. Buca Bahg¢ekapi Sponge Park (Izmir) aims to reduce urban flood risk with ground
coverings that allow water to pass through and rainwater collection areas. The park provides an
example of neighborhood-level water management practices using nature-based solutions
(Istanbul Metropolitan Municipality, 2022). It is shown in Fig. 13.
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Fig. 13..Buca Bahgekapi rain gardens (URL-13, 2026)
5.2.4. Gaziemir Sakarya Sponge Parking Lot (Izmir), Project, constructed with permeable

material instead of asphalt, allows rainwater to infiltrate into the ground. This application
supports groundwater recharge by reducing surface runoff (Istanbul Metropolitan Municipality,

2023). It is presented in Fig. 14.
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Fig. 14. Sakarya Sponge Parking Lot Permeable Pavement and Rain Gardens (URL-14, 2026)

5.2.5. The Isikkent Cemetery Green Transformation Project (Izmir) is an approach aimed
at reducing large hard surface areas and increasing permeable surfaces. (Istanbul Metropolitan

Municipality, 2023). It is shown in Fig. 15.
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Fig. 15. Isikkent Cemetery Rainwater Harvesting (URL-15, 2026)

5.2.6. The Buca Firat Nursery Reservoir (Izmir) is one of the nature-based solutions
designed to capture rainwater on-site and support the urban water cycle. The project aims to
store water and support groundwater resources through infiltration by ensuring that surface
runoff is directed to the reservoir area in a controlled manner. Natural vegetation activities
around the pond help improve water quality and support microclimatic regulation. This
application provides an important example of the applicability of the sponge city approach at
the neighborhood level (IMM, 2023). The view of the Buca Firat Nursery Pond is shown in Fig.

Fig. 16.Buca Firat Nursery Pond Design Project (URL-16, 2026)
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Table 3. Comparison of sponge city project examples from around the world in terms of
location, area type, size, and function

Project Location Land Use Approximate Primary Function /
Type Area (m?) Feature
Orange Valley | Balgova/ City park Neighborhood— Reducing surface
Sponge Park Izmir district scale runoff, supporting
groundwater
Bademli Bademli / Technical Facility scale Rainwater harvesting
Seedling Izmir infrastructure and reuse
Production facility
Facility
Filtration
Reservoir
Buca Bahgekap1 Buca / Neighborhood | Neighborhood | Reducing urban flood
Sponge Park Izmir park scale risk
Gaziemir Gaziemir/ | Parking area Parcel scale Reducing surface
Sakarya Sponge Izmir runoff, promoting
Parking Lot infiltration
Isikkent Bornova / Cemetery Area scale Increasing ecological
Cemetery Green Izmir area capacity
Transformation
Project
Buca Firat Buca / Pond / green | Neighborhood | Storing rainwater and
Nursery Izmir space scale replenishing
Reservoir groundwater

6. CONCLUSIONS AND RECOMMENDATIONS

Accelerating urbanization processes worldwide, the increase in extreme rainfall events due to
climate change, and the rise in the proportion of impervious surfaces are causing disruption to
the natural water cycle in urban areas and increasing pressure on water resources. This situation
demonstrates the inadequacy of traditional drainage-centered water management approaches
and the need to re-evaluate water in terms of ecosystem services.

The sponge city approach proposes a nature-based model that views water not only as an
element of technical infrastructure but also as part of the urban ecosystem. Sponge city models
can be achieved through applications such as on-site storage, infiltration, and recovery of
rainwater; permeable surfaces, bioretention areas, rain gardens, green roofs, and wetland
restoration. These applications reduce flood risk, strengthen groundwater resources, mitigate
urban heat islands, and help preserve natural diversity.

It is stated that examples from around the world show that the sponge city model is included in
city-scale planning systems and plays a role in many aspects of climate adaptation strategies.

In Turkey, however, it has become apparent that applications generally develop at the
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neighborhood and project level, but that they also need to be supported by a comprehensive
urban water management strategy.

Consequently, the sponge city approach should be considered not merely as a landscaping
application in the sustainable urban development process, but as a strategic model that
integrates spatial planning, infrastructure management, and climate adaptation policies. The
regular incorporation of nature-based solutions into planning processes will strengthen the
ecological resilience of cities and represent a vital need in terms of long-term water security.
Therefore, especially in today's conditions where water is so vital, it is extremely important that
such valuable projects receive the necessary support from both the state and all public
institutions and organizations. It is of utmost importance that these projects continue to increase
both globally and in Turkey so that people can use healthy and necessary water as required.
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OZET

Yogun sehir yapisi, artan yapilasma ve kisitli yesil alanlar, kentsel siirdiiriilebilirlik hedefleri
cergevesinde alternatif yesil altyapir ¢oziimlerinin olusturulmasini gerektirmektedir. Yulksek
yogunluklu yerlesim bolgelerinde her birey i¢in mevcut yesil alan miktarinin azalmasi, kentsel
mikroklima dengesini, hava kalitesini ve yasam konforunu olumsuz sekilde etkilemektedir.
Dikey bahge sistemleri, yapilardaki yiizeylerin bitkilendirilmesi ile yatayda kisith olan alan
kullanimin1 dikey yonde genisleten yenilik¢i tasarim uygulamalari olarak dikkat ¢gekmektedir.
Dikey bahgeler; modiiler panel sistemleri, kege tabanli uygulamalar ve askili-tirmanici bitki
yetistirme yontemleri gibi gesitli tekniklerle hayata gegirilmekte, sulama ve drenaj sistemleriyle
uyumlu bir sekilde islev gostermektedir.

Stirdiiriilebilirlik agisindan incelendiginde; bu sistemlerin hem ¢evre hem de toplumsal yonleri
iceren cesitli faydalar sagladigi anlasilmaktadir. Dikey bahgeler, sehirlerdeki 1s1 adas1 etkisini
azaltmaya yardimci olmakta, havadaki kirleticilerin tutulmasini saglamakta ve bina dig
cepheleri aracilifiyla enerji verimliligini artirmaktadir. Bununla birlikte sehir estetigine katkida
bulunmakta ve kullanicilarin ruhsal hallerini iy1 yonde destekleyen mekan deneyimleri
yaratmaktadir.

Bu calismada, yogun sehir yapist icinde dikey bahge sistemlerinin kentsel siirdiiriilebilirlik
acisindan incelenmesi amaglanmistir. Bu amagla konu ile ilgili literatliir taramasi
gergeklestirilmistir. Calismada, siirdiiriilebilirlik ve kentsel yesil altyapt konularina
odaklanilarak dikey bahcelerin gelisim siireci, teknik ozellikleri ve ekolojik faydalar
arastirtlmistir. Diinya genelindeki ve Tiirkiye'deki uygulama oOrnekleri, akademik literattr
cercevesinde ele alinmastir.

Sonug olarak dikey bahge sistemlerinin siirdiiriilebilir sehir planlamasinda 6nemli bir alternatif
yesil altyap1 unsuru oldugu ve bunun gelistirilerek desteklenmesi gerektigi ortaya konulmustur.

Anahtar Kelimeler: Dikey bahge, kentsel siirdiiriilebilirlik, yesil altyap:
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INVESTIGATION OF VERTICAL GARDEN SYSTEMS IN DENSE URBAN
TEXTURE IN TERMS OF URBAN SUSTAINABILITY
ABSTRACT

The dense urban structure, increasing construction, and limited green spaces necessitate the
creation of alternative green infrastructure solutions within the framework of urban
sustainability goals. The decrease in the amount of green space available to each individual in
high-density residential areas negatively impacts the urban microclimate balance, air quality,
and living comfort. Vertical garden systems stand out as innovative design applications that
expand the limited horizontal space vertically by planting vegetation on building surfaces.
Vertical gardens are implemented using various techniques such as modular panel systems, felt-
based applications, and hanging-climbing plant cultivation methods, and function in harmony
with irrigation and drainage systems.From a sustainability perspective, these systems provide
various benefits encompassing both environmental and social aspects. Vertical gardens help
reduce the urban heat island effect, trap airborne pollutants, and increase energy efficiency
through building facades. Furthermore, they contribute to urban aesthetics and create spatial
experiences that positively support the mental well-being of users.

This study aims to examine vertical garden systems within dense urban structures from the
perspective of urban sustainability. For this purpose, a literature review on the subject was
conducted. The study focused on sustainability and urban green infrastructure, investigating the
development process, technical characteristics, and ecological benefits of vertical gardens.
Examples of applications worldwide and in Ttirkiye were examined within the framework of
academic literature.

In conclusion, it was shown that vertical garden systems are an important alternative green
infrastructure element in sustainable urban planning and that they should be developed and
supported.

Keywords: Vertical gardens, urban sustainability, green infrastructure.

1. INTRODUCTION

The rapid population growth and urbanization processes worldwide are causing an increase in
construction density in urban areas and a gradual decrease in natural areas. The acceleration of
the urbanization process leads to the fragmentation of natural ecosystems, a reduction in green
spaces, and an increase in urban environmental problems. In particular, the proliferation of
impervious surfaces in densely built-up city centers causes environmental problems such as an
increase in the urban heat island effect, a decline in air quality, and a reduction in biodiversity
(Grimm et al., 2008).

112




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

The concept of sustainable cities aims to reduce these problems by protecting natural resources,
minimizing environmental impacts, and ensuring the ecologically balanced development of
cities. Green infrastructure applications are considered strategic planning methods that support
ecosystem services in cities, improve environmental quality, and contribute to climate change
adaptation processes (Ahern, 2013). However, in areas with dense urban structures, the creation
of traditional horizontal green spaces is often limited. This situation has made it necessary to
develop different green space solutions in cities. Vertical gardens are attracting attention as an
innovative solution for increasing green spaces, particularly in densely built-up urban areas
with limited space (Perini, Ottelé, Fraaij, Haas, & Raiteri, 2011).

This study examines vertical garden systems that can be implemented in dense urban structures
within the scope of sustainable urban planning. The benefits these systems provide in terms of
urban space quality, ecological functionality, and sustainable urban planning have been
analyzed in conjunction with the scientific literature.

2. SUSTAINABILITY AND URBAN GREEN INFRASTRUCTURE

Sustainability is defined as a comprehensive approach that aims to protect environmental
resources, ensure continuous economic development, and achieve balanced social welfare.
Today, rapid urbanization and increasing population are putting pressure on natural resources
and posing a threat to the sustainability of urban ecosystems. Therefore, the concept of
sustainability is of great importance, especially in urban planning processes (Meerow, Newell,
& Stults, 2016).

At the core of sustainability in urban areas, green infrastructure systems play a crucial role.
Green infrastructure is defined as ecological networks composed of natural or semi-natural
areas such as parks, urban forests, green corridors, and wetlands, contributing to the continuity
of ecosystem services in cities. These systems provide various ecological functions such as
rainwater management, improved air quality, control of urban temperatures, and protection of
biodiversity (Tzoulas et al., 2007).

However, creating new green spaces in densely built-up areas is often difficult due to spatial
constraints. Therefore, alternative green infrastructure applications, such as green roofs, vertical
gardens, and facade greening systems, help support urban ecosystems by increasing the amount
of green surface area in limited spaces (Oberndorfer et al., 2007).

3.THE CONCEPT AND DEVELOPMENT OF VERTICAL GARDENS

Vertical gardens are defined as plant placement systems that enable plants to be grown on the

exterior surfaces of buildings or on various vertical surfaces. These systems are typically
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constructed using modular panels, support structures, and specialized growing media, and they

help increase the amount of green space, particularly in densely built-up urban areas (Manso
and Castro-Gomes, 2015).

The history of vertical gardens dates back to ancient times when plants were used in
architectural structures. The Hanging Gardens of Babylon in ancient times are considered one
of the first examples of vertical plant cultivation. Modern vertical garden systems have
undergone significant development, particularly since the 20th century. The living wall systems
designed by Patrick Blanc, which emerged at the end of the 20th century, had a major impact
on the spread of these applications. Today, thanks to sustainable architectural methods and
advancing construction technologies, vertical gardens are increasingly being used in cities
(Pérez et al., 2011).

- — Lo - b 3

L e B SR 7 =R
Fig. 1. The Hanging Gardens of Babylon: An example of living walls (URL-1, 2026).
4. THE ECOLOGICAL AND SOCIAL BENEFITS OF VERTICAL GARDENS

Vertical gardens are an important green infrastructure application that helps increase scarce

green spaces in cities and provides environmental benefits by covering building exteriors with
vegetation. These systems are considered sustainable solutions that offer various ecological and
social benefits, such as regulating the urban microclimate, improving air quality, and increasing
the energy efficiency of buildings, rather than merely serving as a visual design element (Manso
and Castro-Gomes, 2015).

4. 1. Minimizing the Urban Heat Island Effect

Plant surfaces in vertical gardens reduce the temperature of building surfaces through

evapotranspiration effects and help improve the urban microclimate. This contributes to
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reducing the urban heat island effect, especially in city centers with dense buildings (Alexandri
and Jones, 2008).

4. 2. Impact on Air Quality

Plant surfaces help trap particles in the atmosphere and absorb certain harmful gases. This
process contributes to improving air quality, especially in city centers with heavy traffic and
dense construction (Pugh et al., 2012).

4. 3. Energy Efficiency

Vertical gardens create an additional layer of vegetation on building surfaces, reducing the
amount of direct sunlight reaching the surfaces and thus decreasing the need for cooling during
the summer months. This helps reduce energy consumption in buildings and increases the
energy efficiency of structures (Kontoleon and Eumorfopoulou, 2010).

4. 4. Aesthetic and Psychosocial Effects

Vertical gardens help beautify spaces aesthetically by increasing the amount of green space in
cities. Urban areas with plant surfaces increase users' interaction with nature and positively
affect individuals' psychological health (Bustami et al., 2018).

5.VERTICAL GARDEN SYSTEMS AND TECHNICAL FEATURES

Vertical garden systems are greening systems that enable plants to grow on the exterior surfaces
of buildings and are classified into different application types based on the technical
infrastructure used. These systems are categorized as modular systems, felt systems, and facade
systems using climbing/twining plants.

5. 1. Modular systems

In modular systems, plants are grown in specially designed panels, which are then placed on
the exterior surface of the building using supporting structures. These systems are preferred
because they are easy to maintain (Ottelé et al., 2011). An example of a modular greening

system is shown in Fig. 2.
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Fig. 2. Example of a modular planting system (URL-2,2026)
5. 2. Felt systems

Plants are grown in felt layers with high water retention capacity, and their roots develop on
this surface. These systems can be used on large facade areas thanks to their lightweight
construction. They require regular watering and nutrient supplementation (Manso and Castro-

Gomes, 2015). An example of a felt planting system is shown in Fig. 3.

- P

Fig. 3. Example of a felt planting system (URL-3, 2026)
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5. 3. Hanging and climbing systems

These are created by directing climbing or twining plants onto building surfaces using cable,

wire, or mesh systems. This method is more cost-effective (Francis and Lorimer, 2011). An

example of hanging and climbing systems is shown in Fig. 4.

——msz

5. 4. Irrigation and Drainage Systems

Fig. 4. Example of hanging and climbing systems (URL-4,2026)

]

Irrigation and drainage systems are also important technical elements for the healthy growth of

plants in vertical gardens. Automatic drip irrigation systems are used to prevent excess water

from damaging the structure surface. These systems promote plant growth while also

preventing moisture problems that may occur on structure surfaces (Feng and Hewage, 2014).

Table 1 shows the plant species that can be used in vertical garden systems.

Table 1. Some plant species and their characteristics that can be used in vertical garden

systems.
System Plant Latin Name English Key Features
Type Group Name
Modular | Herbaceous Heuchera spp. Coral bell Shade tolerant,
Systems decorative foliage
Herbaceous Carex spp. Grass types High moisture
tolerance
Herbaceous Festuca glauca Blue tuft Drought tolerant
Herbaceous | Bergenia cordifolia Elephant Durable foliage
ear structure
Shrub Lavandula angustifolia | Lavender Drought tolerant,
aromatic
Felt Succulent Sedum album Damkorugu Low water
Systems requirement
Succulent Sedum spurium Damkorugu Drought tolerant
type
Herbaceous | Sempervivum tectorum | Kayakorugu | High stress tolerance
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Herbaceous Thymus serpyllum Thyme Aromatic, low
maintenance
Hanging / Climbing Hedera helix Wall Fast growth
Climbing creeper
Systems Climbing Parthenocissus American Facade covering
quinguefolia creeper
Climbing Wisteria sinensis Purple Strong climber
cluster
Climbing Lonicera japonica Lady's Dense green cover
mantle
Plant Trachelospermum Star jasmine Pleasant-smelling
Group jasminoides flowers

6. VERTICAL GARDEN APPLICATIONS IN THE WORLD AND TURKEY

6.1. EXAMPLES FROM AROUND THE WORLD

Vertical gardens are gaining attention worldwide as an important alternative for sustainable
urban design due to intensive urbanization and limited green spaces. Covering building facades
with plants increases green spaces in cities, improves the urban microclimate, and contributes
to environmental sustainability.

6.1.1. Caixa Forum Madrid vertical garden (Spain)

Created by French botanist Patrick Blanc, this vertical garden is located on the facade of the
Caixa Forum cultural center building in Madrid. This application, implemented using a felt-
based living wall system, supports both the improvement of urban aesthetics and microclimatic

regulation (Pérez et al., 2011). The CaixaForum Madrid vertical garden application building is

shown in Fig. 5.

Fig. 5. CaixaForum Madrid Vertical Garden Application Building (URL-5, 2026)
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6.1.2. Bosco Verticale (Milan, Italy)

Designed by Stefano Boeri, the Bosco Verticale project is one of the most striking vertical
landscaping applications implemented in multi-story residential buildings. This system offers
significant benefits in increasing biological diversity and improving air quality in cities (Boeri,

2015). Residential buildings with vertical gardens in Bosco Verticale are shown in Fig. 6.

Ig. 6. | putldings with vertical gardens In ' ,
6.1.3. One Central Park (Sydney, Avustralya)

The One Central Park project in Sydney was designed by architect Jean Nouvel, and large-scale
vertical garden systems were used on the facades of these buildings. Supported by modular
systems and automatic irrigation infrastructure, this application increases the energy efficiency
of the buildings and helps regulate the urban microclimate (Wong et al., 2010). The vertical
garden application on the facades of the One Central Park buildings is shown in Fig. 7.

Residential buildings with vertical gardens in Verticale
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Fig. 7.0ne Central Park vertical garden application on building facades (URL-7, 2026)
6.1.4. Oasia Hotel Downtown (Singapore)

Located in Singapore, this building stands out with its vertical green space system covering a
large portion of its facade area. The building is covered with climbing plants and tropical plant
species. This application helps increase biological diversity in the city center and creates a

cooler microclimate around the building (Kohler, 2008). The Oasia Hotel exterior vertical

garden application is shown in Fig. 8.
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Fig. 8. Oasia Hotel Vertical Garden Application (URL-8, 2026)
6.1.5. Musée du Quai Branly Vertical Garden (Paris, France)

The wall system designed by Patrick Blanc is one of the most renowned vertical garden projects

worldwide. The project features an effective planting scheme that is both aesthetically pleasing
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and ecologically sound, utilizing plant species resistant to various climatic conditions (Perini et

al., 2013). The Musée du Quai Branly vertical garden application is shown in Fig. 9.
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Fig. 9. Musée du Quai Branly vertical garden application (URL-9, 2026)
6.1.6. ACROS Fukuoka Green Terraces (Japan)

Located in Japan, this structure is an impressive example of vertical landscape design with a
layered plant arrangement created on terraces. The structure provides a space for relaxation and
also constitutes an important green area in the city center (Koéhler, 2008). The terraces in the
ACROS Fukuoka structure are shown in Fig. 10.

~~~~~

e e e e —
Fig. 10. Terracing in the ACROS Fukuoka structure (URL-10, 2026)
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Table 2. Comparison of examples of dicey garden application projects from around the world

Project Location Land Use Approximate | Core Function / Feature
Type Area (m?)

CaixaForum | Madrid, Cultural center ~460 (m2) | Felt-based  living  wall
Madrid Spain front garden system, urban aesthetics and
Vertical microclimate regulation
Garden

Bosco Milan, High-rise ~27,000 Increasing urban biodiversity
Verticale Italy residential (m2)building | with approximately 900 trees
buildings surface and thousands of plants

One Central | Sydney, Mixed-use ~1,200 (m? | Modular vertical garden

Park Australia (residential + | )green facade | system, energy efficiency
commercial) and microclimate regulation

Oasia Hotel | Singapore | Hotel building ~27-story | Biological diversity and

Downtown green facade | natural  ventilation  with
system tropical plant species
Musée du Paris, Museum front ~800 (m2) | Living wall system designed

Quai Branly France garden by Patrick Blanc
Vertical
Garden
ACROS Fukuoka, | Public building ~100,000 | Vertical landscaping and
Fukuoka Japan + terrace (m2) recreation area with layered

Green gardens landscape | terrace gardens
Terrace area

6.2. EXAMPLES FROM TURKEY

In recent years, vertical garden applications in Turkey have increased alongside advances in

sustainable urban planning and green infrastructure approaches. The greening of building

facades supports the creation of alternative green spaces in cities and plays an important role in

improving urban aesthetics (Perini and Ottelé, 2014).
6.2.1. Zorlu Center Vertical Garden (Istanbul)

This is an important vertical landscaping application in the Zorlu Center complex, which has

mixed-use features. The plant systems applied on the building facades enhance the city's

aesthetics and improve the microclimate conditions around the building (Perini and Ottelé,

2014). The Zorlu Center vertical garden application is shown in Fig. 11.
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Fig. 11. Zorlu Center Vertical Garden Application (URL-11, 2026)
6.2.2. Kanyon Shopping Center Green Facade Project (Istanbul)

Planting on the building's exterior facades provides visual beauty and creates a microclimate
around the structure (Kohler, 2008). The vertical garden application between floors at the
Kanyon Shopping Center is shown in Fig. 12.

Fig.12. Kanyon Shopping Center Vertical Garden Application Between Floors (URL-12,
2026)
6.2.3. Istanbul Airport Vertical Gardens (Istanbul)

Vertical garden applications constructed in terminal areas provide travelers with a more
pleasant and natural atmosphere while also improving indoor air quality (Wong et al., 2010).
6.2.4. Izmir Adnan Menderes Airport Vertical Garden

Applications within the structure increase user comfort and contribute artistically to the interior
landscape design (Radi¢, Dodig, & Auer, 2019). The vertical garden design applied to the walls
of Istanbul Airport is shown in Fig. 13.
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Fig. 13. Vertical garden design implemented on the walls of Istanbul Airport (URL-13, 2026).

6.2.5. Akra Hotel Green Facade Application (Antalya)

This is one of the vertical landscaping applications implemented in the tourism sector. Planting

systems applied on building facades help increase microclimatic comfort by creating visual

harmony between the building and its surroundings (Manso and Castro-Gomes, 2015).

6.2.6. Basaksehir Pine and Sakura City Hospital Green Facade Application (Istanbul)

This is one of the examples where the biophilic design approach has been integrated into

healthcare structures. The green wall systems applied on the building facades provide a visually

appealing appearance and create a healthier environment for users (Francis and Lorimer, 2011).

Table 3. Comparison of vertical garden application project examples in Turkey by location,
type of area, size, and function.

Project Location | Land Use Type Yaklasik Core Function /
Alan (m?) Feature
Zorlu Center Istanbul Mixed use ~100.000 m? | Facade greening, urban
Vertical Garden (shopping mall landscape | aesthetics, and
+ residential + area microclimate regulation
office)

Kanyon Istanbul Shopping mall ~1.500 m? | Integration of
Shopping Mall green facade | architectural design
Green Facade with landscaping,

Application shading, and aesthetic
contribution
Istanbul Airport |  Istanbul Transportation ~2.000 m2 | Improvement of indoor
Vertical facility (airport | indoor green | air quality and biophilic
Gardens terminal) wall design
Izmir Adnan [zmir Transportation ~1.000 m2 | Indoor greening, user
Menderes facility comfort, and aesthetic
Airport Vertical (terminal) contribution
Garden
Akra Hotel Antalya Hotel facility ~800 m? Vertical landscaping
Green Facade application and
Application
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microclimate regulation
in tourism structures
Basaksehir Pine | Istanbul Healthcare ~1.200 m? | Biophilic design
and Sakura City facility approach and
Hospital Green enhancement of
Facade environmental quality

7. CONCLUSION AND RECOMMENDATIONS

In this study, the importance of vertical garden systems in urban sustainability was examined
through a literature review and examples of applications in Turkey and around the world. The
data obtained from this study indicate that planting building facades has great potential for
creating alternative green surfaces in cities where open green spaces are insufficient.

Vertical garden systems offer various ecological and social advantages in urban environments.
The shading and evapotranspiration effects of vegetation help reduce the urban heat island
effect and contribute to improving air quality through plants' ability to absorb atmospheric
pollutants. Plant layers on building facades provide significant benefits for sustainable
architectural approaches by increasing the energy efficiency of buildings. Vertical gardens
improve urban aesthetics and strengthen people's connection with nature, thereby enhancing
the quality of urban life.

When applications around the world are evaluated, it is observed that vertical garden systems
have become an important component of sustainable architecture and green infrastructure
approaches. Vertical gardens are considered an important part of ecological design, especially
in projects carried out in Europe and Asia, and they contribute to goals such as increasing
biodiversity in cities, improving microclimatic conditions, and enhancing environmental
performance.

When vertical garden applications in Turkey are examined, it is understood that these systems
are generally used in large-scale building projects and public areas. Compared to examples
around the world, it is seen that the applications are still limited in number and are generally
evaluated within the framework of design approaches for aesthetic purposes. With the
increasing awareness of sustainable city design and green infrastructure methods, it is observed
that the possibility of vertical garden applications becoming widespread in Turkey is also rising.
In conclusion, vertical garden systems are considered an important landscape application that
helps address the lack of green space in dense urban structures, improves environmental quality,
and promotes sustainable urban design. Considering these systems more in urban planning

processes will contribute significantly to the creation of sustainable and livable cities.
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OZET

Iklim degisikligi, bugiin diinyada artan gevresel, ekonomik ve sosyal etkilerle en 6nemli
sorunlardan biri olarak kabul edilmektedir. Ozellikle, sicaklik artis1, yagis desenlerindeki
degisiklikler ve asir1 iklim olaylarindaki 1sinma, su kaynaklarinin miktar1 ve dagilimi iizerinde
kritik etkiler yaratir. Bu durum, bir¢cok bolgede su kitligi tehlikesinin artmasina yol acar ve suya
bagimli ekosistemler tizerinde 6nemli baskilar yaratir. Buharlagma oranlarinin artmasi, ylizey
ve yeraltt su kaynaklarinin azalmasi ile dogal su dongiistindeki degisiklikler su kaynaklarinin
stirdiiriilebilirligini tehdit etmektedir. Su kitligi, sadece su kaynaklarinin azalmasiyla sinirlt
degildir. Tarimsal iiretimi, biyolojik ¢esitliligi, ekosistem hizmetleri ve insan yagamini gesitli
sekillerde etkiler. Kuraklik donemlerinin artmasi, sulak alanlarin azalmasi ve su kalitesinin
diismesi gibi ¢evresel sorunlar, ekosistemlerin yap1 ve isleyisinde dnemli degisikliklere yol
acmaktadir.

Bu calisma, iklim degisikliginin su kithgi iizerindeki etkilerini ve bunun su kaynaklar ile
ekosistemler iizerindeki etkilerini literatiir kaynaklar ¢ergevesinde incelemektedir. Calisma
kapsaminda, iklim degisikliginin su dongiilerine yansimasi, su kaynaklarinin azalmasi ve su
kithigmin ekosistemler tizerindeki baskilari ele alindi. Calismanin sonucunda, su kaynaklarinin
siirdiirtilebilir yonetimi, su tasarrufu 6nlemleri ve doga dostu ¢oziimlerin gelistirilmesinin de
iklim degisikliginin neden oldugu su krizinin azaltilmasinda belirleyici rol oynayacagi
vurgulandu.

Anahtar kelimeler: iklim degisikligi, su kitlig1, ekosistemler, siirdiiriilebilir ¢dziimler

WATER SCARCITY IN THE CONTEXT OF CLIMATE CHANGE: ASSESSING ITS
IMPACTS ON WATER RESOURCES AND ECOSYSTEMS
ABSTRACT

Climate change is considered one of the most important issues in the world today, with
increasing environmental, economic and social impacts. In particular, temperature increase,
changes in precipitation patterns and warming in extreme climatic events have significant

effects on the amount and distribution of water resources. It increases the risk of water
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deficiency in many areas and puts serious pressures on water-dependent ecosystems. The
increase in evaporation rates, the decrease in surface and underground water resources, and
changes in the natural water cycle put the sustainability of water resources at risk. Water
scarcity is not just about the decline of water resources. Agricultural production affects
biodiversity, ecosystem services, and human life in different ways. Environmental problems
such as increased drought durations, decrease in wetlands and decrease in water quality cause
significant changes in the structure and functioning of ecosystems.

This research analyzes the consequences of climate change on water deficiency and its
reflections on water resources and ecosystems in the context of literature sources. Within the
framework of the study, the effects of climate change on water cycles, the decrease in water
resources and the pressures of water scarcity on ecosystems were examined. As a result of the
study, it was stated that sustainable management of water resources, water conservation
measures and the development of nature-friendly solutions will play a critical role in alleviating
the water crisis caused by climate change.

Keywords: Climate change, water scarcity, ecosystems, sustainable solutions
1.INTRODUCTION

Climate change stands out as an important problem worldwide today with its environmental,
economic and social dimensions. Rising temperatures, increased precipitation systems, and the
performance of extreme weather events are placing significant pressure on natural resources.
Water resources are one of the factors most affected by this process. Water is a vital natural
resource for both sustaining life and the sustainability of ecosystems. It is also extremely
valuable for different economic activities such as agriculture, industry and energy production.
Notable changes are occurring in the quantity and quality of water resources due to the effects
of climate change (IPCC, 2021).

The increasing population, urbanization and the increase in water needs around the world
further increase the pressure on water resources. In particular, irregularities in precipitation
patterns lead to more frequent drought events and a decrease in water resources. This makes
the problem of water scarcity more visible in many regions and makes the issue of water
management an important issue for sustainable development (UN-Water, 2019). Water scarcity
is not only a problem related to the decrease in water resources but also has significant impacts
on ecosystems, agricultural production, economic activities and social life.

The link between climate change and water resources is closely related to changes in the natural

water cycle. It increases evaporation rates with rising temperatures; It changes the spatial and
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temporal distribution of precipitation. It also has an impact on the regeneration processes of
surface and underground water resources. As a result of these processes, a decrease in water
resources is observed in some areas, while the risk of excessive rainfall and flooding may
increase in other areas. Therefore, climate change affects the water cycle around the world,
making sustainable management of water resources difficult (Gleick, 2014).

While examining the link between climate change and water resources, this study also aims to
evaluate the factors that create the problem of water scarcity and its consequences. The effects
of climate change on water resources and the consequences of water scarcity on ecosystems,
social structures, and economic systems have been investigated, and assessments of sustainable
water management and proposed solutions have also been included. Thus, it is aimed to provide
a comprehensive perspective on the protection and sustainable management of water resources.
2. THE RELATIONSHIP BETWEEN CLIMATE CHANGE AND WATER
RESOURCES

Climate change has significant consequences on hydrological processes by affecting the
quantity and availability of water resources. In particular, the rise in temperatures, changes in
precipitation patterns and the increase in extreme weather events affect both the spatial and
temporal distribution of water resources. This situation leads to an increase in the danger of
drought and the burden on water resources (Bates et al., 2008).

Climate change refers to the long-term transformations that occur in the climate system due to
natural climate changes and human activities and increasing greenhouse gas density in the
atmosphere. In particular, changes in energy production, industrial processes and agricultural
land use are one of the most important causes of the increase in temperature worldwide
(Solomon et al., 2007).

The global water cycle is a natural process that allows water to move continuously between the
atmosphere, land, and oceans. Climate change affects this cycle, causing differences in
evaporation, precipitation and runoff processes. These changes can lead to a decrease in water
resources and increased water scarcity in some regions, while in other regions, they can cause
flooding and excessive rainfall events to occur more frequently (Oki & Kanae, 2006).

3. THE CONCEPT OF WATER SCARCITY AND ITS CAUSES

Water scarcity; It is an important environmental and socio-economic issue that defines the
inability of the number or accessibility of water resources to meet current demands. On a global
scale, population growth, city growth, and increased demand for water are increasing the

pressure on water resources, leading to an increased risk of water scarcity in many regions.
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Climate change, changes in precipitation patterns, and the increase in drought events make the
problem of water scarcity even more pronounced (Falkenmark and Widstrand, 1992).

Water shortage; It is defined as the situation in which water resources in a region are insufficient
to meet the needs of people, agricultural activities and ecosystems. In the literature, this concept
is generally used in two different ways; physical water scarcity and economic water scarcity.
Physical water scarcity; It is the situation where natural water resources are scarce and the need
for water is higher than the available resources. Economic water scarcity; refers to the situation
where access to water is limited due to infrastructure, management or economic inadequacies,
even if water resources exist (FAO, 2012; WWAP, 2019).

3. 1. Water Scarcity Due to Natural Causes

Natural environmental conditions are of great importance in the occurrence of water scarcity.
In regions with arid and semi-arid climates, the low amount of precipitation and the irregular
distribution of precipitation lead to limited water resources. Prolonged periods of drought, high
temperatures, and increased evaporation rates negatively affect the natural regeneration
processes of water. In some areas, the natural scarcity of groundwater and surface water
resources can cause water scarcity. Therefore, climatic and hydrological conditions have a
significant impact on the amount and continuity of water resources (Kummu et al., 2010).

3. 2. Water Deficiency Due to Human Activities

Human activities also play a significant role in the occurrence of water scarcity. Population
growth, urbanization and industrialization events lead to a rapid increase in the need for water.
The distribution of water usage areas in the world is given in Fig 1. According to this; While
82% of the wool is used for agricultural purposes in low- and middle-income countries, this
rate decreases to 30% in high-income countries. The most important factor here is; It is very
likely that technology is used at a high level in high-income countries. On the other hand, while
water use for industrial purposes is at the level of 10% in low- and middle-income countries,

this rate rises to 59% in high-income countries.
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Fig. 1. Uses of water in the world (URL-1, 2026)

Irrigation operations in the field of agriculture meet a significant part of water consumption in
many regions and create a serious burden on water resources. Due to unplanned water
consumption, water resources are used more than necessary and factors such as water pollution
reduce the accessibility of existing water resources. Faulty water management practices and
inadequate infrastructure can make access to water more difficult, exacerbating the problem of
water scarcity. Therefore, sustainable management of water resources is of great importance in
reducing the risk of water scarcity (Gleick, 2003; Mekonnen & Hoekstra, 2016).

4. EFFECTS OF CLIMATE CHANGE ON WATER RESOURCES

Climate change seriously affects the quantity, continuity and quality of water resources. Rising
temperatures, changing precipitation patterns, and an increase in the number of extreme climate
events affect the natural regeneration processes of water resources, causing various changes in
hydrological systems. These processes can create a decrease or imbalance in the amount of
surface and underground water resources, and can also negatively affect water quality. For this
reason, the effects of climate change on water resources are considered as a remarkable issue
in terms of sustainable water management (Jiménez-Cisneros et al., 2014). The distribution of

underground and surface water resources is given in Fig 2.
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Fig. 2. Distribution of underground and surface water resources (URL-2, 2026)
When Fig.2 is examined; The highest proportion of water in the world is oceans with 96.5%,

the proportion of freshwater is only 2.5%, the highest proportion of this freshwater surface
distribution is underground ice with approximately 69%, followed by lakes with approximately
21%, and the highest proportion of freshwater distribution is glaciers with approximately 69%.
Following this, it is seen that it is groundwater with a rate of approximately 30%.

4. 1. Effects on Surface Water Resources

Climate change; It is an important factor affecting the amount and flow patterns of surface water
resources such as ponds, streams and irrigation basins. Variations in precipitation levels and
increased evaporation rates can lead to a decrease in surface water resources, particularly in
arid and semi-arid areas. The increase in frequent and short-term rainfall increases the
possibility of flooding by increasing surface runoff. This makes it difficult to manage water
resources and can create irregularities in the distribution of water over time (Arnell and Lloyd-
Hughes, 2014). As a result of precipitation irregularities and misuse, the drought problem in
Buyiik Menderes is given in Fig 3.
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Fig. 3. Drought problem in Buyik Menderes as a result of precipitation irregularities and
misuse (URL-3, 2026)
4. 2. Impacts on Groundwater Resources

Groundwater resources are considered as an important water source for drinking water supply
and agricultural irrigation in many areas. However, climate change can also affect the nutrition
processes of underground water sources. In particular, the decrease in precipitation and the
increase in evaporation can reduce the renewal time of groundwater resources. Excessive
consumption of groundwater resources during drought periods can lead to a decrease in water
levels and long-term depletion of water resources (Taylor et al., 2013). Fig 4 shows the cross-

section of the formation, storage and movement of groundwater.

water table

Fig. 4. Cross-section of formation, store, and movement of groundwater (URL-4, 2026)
4. 3. Impacts on Water Quality

Climate change can affect the quality of water as well as its quantity. Rising temperatures and

decreasing water levels can lead to the concentration of pollutants in water sources. Heavy
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rainfall can make it easier for pollutants carried from agricultural lands and residential areas to
reach water sources, leading to a decrease in water quality. This situation can pose great risks
for both ecosystems and human health (Whitehead et al., 2009).

5. EFFECTS OF WATER SCARCITY ON ECOSYSTEMS

Water deficiency is a significant environmental issue that directly impacts the functioning and
balance of natural ecosystems. The reduction of water resources can restrict the habitats of plant
and animal species, altering the structure and functioning of ecosystems. The decrease in water
levels in water-dependent ecosystems can worsen the living conditions of species and cause the
ecological balance to deteriorate. In the long run, this can lead to a decrease in ecosystem
services and irreversible changes in the natural environment (Millennium Ecosystem
Assessment, 2005).

5. 1. Biodiversity Decline

Lack of water can adversely affect the living conditions needed for many plant and animal
species, leading to a decrease in biodiversity. Especially water-dependent species may lose their
habitats due to the decrease in water levels or the increase in drought conditions. As a result,
the populations of some species decrease and the species diversity in ecosystems is negatively
affected. This decline in biodiversity also has the potential to reduce the resilience of

ecosystems (Sala et al., 2000).

Water Scarcity Impact Conclusion on the Biodiversity Impact
Ecosystem
Decrease in the amount of | Decrease in soil moisture | Decrease in plant species diversity
precipitation
Drying up of rivers and Shrinking of aquatic Decline of fish and amphibian
lakes habitats species
Loss of wetlands Habitat fragmentation Decrease in bird and aquatic
diversity
Loss of vegetation Disruption of the food Decline in herbivorous and
chain predatory species populations
Fire and pest increase Damage to forest Overall reduction in species
ecosystems diversity

Table. 1. The problem of water scarcity and its impact on biodiversity
In Table 1, the consequences of water scarcity effects on the ecosystem and the effects of these

consequences on biodiversity are given.

5. 2. Damage to Wetland Ecosystems

Wetlands offer important habitats for various plant and animal species and are of great
importance in terms of ecosystem services. However, factors such as lack of water and drought

can cause the water level of wetlands to decrease, causing damage to these ecosystems. The
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decrease or disappearance of wetlands complicates the living conditions of the species in these
regions and leads to habitat loss. This can negatively affect the natural balance of ecosystems
(Davidson, 2014). The effects of drought on ecosystem services (indirect effects on air quality,

carbon storage, food security, water quality, and biodiversity) are shown in Fig 5.

AR QUALITY (CARBON SEQUESTION ECOCLIMATE TELECONNECTIONS.
Poor air quality with Loss of carbon to the atmosphere: Higher likelihood of drought in regions
increased wildfire events. when wildfires and mass tree far from here with forest conversion and
mortality events release carbon that associated changes in the land-surface
9 is typically stored. energy balance.
) N

e

#&.«\ A ' "\._r) '~.:"

FOREST CONVERSION

Reduced water retention with
mortality events in vegetation
of all types.

Fig. 5. Effects of drought on ecosystem services (indirect impacts on air quality, carbon
storage, food security, water quality, and biodiversity) (URL-5, 2026)
5. 3. Decrease in Soil Moisture and Desertification

Lack of water can lead to a decrease in moisture in the soil and weakening of vegetation.
Prolonged periods of drought can adversely affect the soil structure and cause a decrease in
productivity in agricultural production areas. The loss of soil moisture can accelerate
desertification processes, leading to damage to natural ecosystems. This process can create
important problems in terms of both the natural environment and agricultural activities
(Reynolds et al., 2007). A diagram describing the process of soil moisture balance deterioration
and soil salinity formation as a result of vegetation removal (forest clearing/land clearing) is

shown in Fig 6.
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Fig. 6. Disruption of soil moisture balance and dryland salinity formation process as a result
of vegetation removal (forest clearing / land clearing) (URL-6, 2026)
6. SOCIAL AND ECONOMIC EFFECTS OF WATER SCARCITY

Decrease in water resources; It directly affects many economic activities, including agriculture,
industry and energy production, and can also lead to different negative consequences on the
living conditions of societies. While production losses in water-dependent sectors negatively
affect economic balances, water access problems can also cause a decrease in the quality of life
of societies. Water deficiency is seen as an important danger factor for sustainable development
(Grey and Sadoff, 2007).

6. 1. Impacts on Agricultural Production

Water deficiency is one of the important factors that have a direct impact on agricultural
production. Since the agricultural sector represents a significant portion of water consumption
worldwide, the decrease in water resources can lead to a decrease in the amount of production.
Limiting irrigation opportunities during drought periods can lead to a decrease in crop
productivity and a decrease in food production. This can create significant dangers in terms of
food safety (FAO, 2017).

6. 2. Economic Damages and Water Security

Water scarcity can have significant impacts on economic activities. Problems in accessing water
also bring the issue of water security to the fore. Water security; It is an important concept that
expresses the provision of water resources to the use of society in sufficient quantities and in a
safe manner (OECD, 2015).

6. 3. Social Impacts and Water Security
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Lack of water can have different consequences on the living standards of societies. Difficulties
in accessing water can lead to increased health issues and reduced quality of life in developing
areas. In addition, social inequalities in access to water can be observed in areas where water
resources are limited and various social problems may occur on water resources. For this reason,
water scarcity is considered not only an environmental issue but also a social problem.

7. SUSTAINABLE WATER MANAGEMENT AND SOLUTION APPROACHES
Factors such as increasing water needs, climate change and population growth require
sustainable management of water resources. Therefore, it is critical to protect water resources,
use them effectively, and develop alternative water management methods. Sustainable water
management describes a comprehensive approach that aims to regulate water by considering its
environmental, economic and social aspects and to protect water resources for the long term
(Biswas, 2004).

7. 1. Water Conservation and Effective Use

Effective use of water is extremely important for the sustainable management of water
resources. In agriculture, the implementation of modern irrigation techniques, such as drip
irrigation and sprinklers, contributes to reducing water usage. In addition, the implementation
of water-saving technologies in cities and raising public awareness about water use help to
conserve water resources (Rockstrom et al., 2014).

7. 2. Rainwater Harvesting and Water Reuse

Rainwater is an important water management technique for collecting and storing the water
generated by collected rainfall and using it in various areas. This practice helps reduce water
needs, especially in cities. The reuse of treated wastewater contributes to a more effective use
of water resources. Such practices reduce the pressure on water resources and promote
sustainable water management (WWF, 2018). The Rainwater Harvesting System diagram is

shown in Fig 7.
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Fig. 7. Rainwater Harvesting System diagram (URL-7,2026)

7. 3. Nature-Based Solutions and Ecosystem Regeneration
Nature-oriented solutions are methods based on the protection and development of natural
ecosystems in water management. The working principle of nature-based stormwater

management (Bioswale) is shown in Fig 8.
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Activities such as wetland conservation, green infrastructure practices, and ecosystem
regeneration support the natural cycle of water, helping to maintain water quality and reduce
flood and drought risks (Cohen-Shacham et al., 2016).

7. 4. Policy and Management Methods

Effective policy and management strategies are essential for achieving sustainable water
management. Managing water resources carefully and comprehensively, ensuring cooperation
between different sectors, and strengthening legal regulations related to water management are
of critical importance in this process. In other words, the formulation of water management
policies in accordance with environmental sustainability principles supports the protection of
water resources (OECD, 2015). Policy and management approaches to water scarcity are shown
in Table 2.
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Policy/Management

Approach to Water Application Method Purpose and Impact
Scarcity
Integrated Water . . Sustainable and balanced
Resources Basin-based planning and
. P management of water
Management coordination between institutions (ESOUTCES
(IWRM)
Water Conservation Water-saving technologies and . .
- . Reducing water consumption
Policies awareness campaigns
Rainwater Collection and storage of rainwater | Creating an alternative water
Harvesting from roofs and surfaces source

Reuse of Wastewater

Use of treated water in agriculture
and landscape irrigation

Reducing pressure on
freshwater resources

Drought
Management Plans

Early warning systems and risk
management strategies

Reducing the effects of
drought

Nature-Based
Solutions

Rain gardens, bioswale and wetland
restoration

Increasing water infiltration

Water Management

Drip irrigation and smart irrigation

Reducing agricultural water

in Agriculture systems consumption
Water Pricing Gradual water tariffs and economic . .
. i : Promoting water conservation

Policies incentives

Groundwater Controlling groundwater Protection of groundwater

Management withdrawal reserves

Urban Water Sustainable drainage systems and Improving the urban water

Management sponge city practices cycle

Table. 2. Policy and management approaches to water scarcity
Table 2 shows the management approaches to water scarcity, the practices for them, and the

goals and effects of these practices.

8. CONCLUSION

Climate change has made the issue of water management more important today by creating
significant effects on the quantity, distribution and quality of water resources. Rising
temperatures, changes in precipitation patterns, and increased drought events have impacted the
regeneration processes of water resources, posing a risk of water shortages in many regions.
This further exacerbates the strain on water resources, especially in areas with large populations
and high demand for water.

Water scarcity is not limited to the physical decrease in water but also has significant impacts
on ecosystems, economic activities, and social life. When examined in terms of ecosystems, the
decrease in water resources can lead to loss of biodiversity, damage to wetland ecosystems and
decrease in soil moisture, causing damage to natural habitats and weakening ecosystem
services. On the other hand, water deficiency can have negative effects on agricultural

production, leading to yield decreases and the emergence of food security issues. Therefore,
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managing water resources sustainably is an extremely important issue in terms of ensuring
environmental sustainability and protecting social welfare.

Water saving methods; Techniques such as rainwater harvesting, water recovery, and nature-
based solutions are among the important ways to help use water resources more effectively.
Strengthening policy and planning processes for water management is of great importance in
terms of protecting water resources and reducing the risks of water scarcity that may occur in
the future.

As a result, it is imperative to establish comprehensive and sustainable management methods
to protect water resources due to climate change. Implementing strategic plans for the efficient
use of water resources, the protection of natural ecosystems and water management will help
achieve both environmentally and economically sustainable water management.
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ISBIRLIKCI ROBOT SISTEMLERIYLE HAVACILIKTA METAL EKLEMELI
IMALAT SURECLERININ IYILESTIiRILMESI
Nafel DOGDU"R
“Akdeniz tniversitesi, Teknik Bilimler Meslek Y tiksekokulu, Antalya, Turkiye
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Ozet

Metal eklemeli imalat, 6zellikle lazer toz yatakl sistemler (LPBF) ve tel ark eklemeli imalat
(WAAM) yontemleri ile havacilik ve uzay sektoriinde karmasik, hafif ve yiiksek performanslh
bilesenlerin liretiminde 6nemli bir yer edinmistir; ancak silire¢ yalnizca baski agsamastyla sinirlt
degildir ve destek yapilarinin kaldirilmasi, yiizey iyilestirme ile geometrik dogrulama gibi
iiretim sonrasi iglemler parca gilivenilirli§i acisindan kritik rol oynamaktadir. Bu noktada
isbirlik¢i robot (cobot) sistemleri, insanla giivenli bicimde ayn1 ¢alisma alaninda ¢alisabilmeleri
sayesinde liretim zincirine esnek ¢oziimler sunmaktadir. Literatiirde cobotlarin iki temel sekilde
konumlandirilabildigi goriilmektedir: entegre Uretim hicrelerinde, 6zellikle ¢cok robotlu ark
kaynakli metal biriktirme uygulamalarinda robot c¢alisma c¢erceveleri arasindaki agisal
kalibrasyon hatasinin yaklagik 0.091° seviyesine indirilebildigi raporlanmis; iiretim sonrasi
bagimsiz hiicrelerde ise destek kaldirma ve yiizey isleme uygulamalarinda £0.04 mm tolerans,
daha uzun isleme yollarinda 0.1 mm dogruluk elde edilebildigi belirtilmistir. Entegre sistemler
geometrik tutarliligi artirirken, bagimsiz tiretim sonrast islem hiicreleri LPBF uygulamalarinda
daha uygulanabilir ve esnek ¢éziimler sunmaktadir.

Bu calisma, cobot sistemlerinin metal eklemeli imalatta hem {iretim hem de iiretim sonrasi
asamalarda nasil stratejik deger yarattifini ve Ozellikle milimetre alt1 hassasiyet gerektiren
havacilik uygulamalarinda neden 6nemli oldugunu ortaya koymayi amaglamaktadir.

Anahtar Kelimeler: Isbirlik¢i Robotlar (Cobotlar), Metal Eklemeli Imalat, Lazer Toz Yatakli
Ergime (LPBF), Tel Ark Eklemeli Imalat (WAAM), Havacilik ve Uzay Uygulamalar

IMPROVEMENT OF METAL ADDITIVE MANUFACTURING PROCESSES IN
AEROSPACE THROUGH COLLABORATIVE ROBOT SYSTEMS
Abstract

Metal additive manufacturing has gained a significant role in the aerospace and aviation
industries, particularly through Laser Powder Bed Fusion (LPBF) and Wire Arc Additive
Manufacturing (WAAM) technologies, enabling the production of complex, lightweight, and
high-performance components. However, the process is not limited to the printing stage alone;
post-processing operations such as support removal, surface finishing, and geometric

verification are critical to ensuring part reliability.
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In this context, collaborative robot (cobot) systems provide flexible solutions within the
production chain due to their ability to safely operate in shared workspaces with human
operators. The literature indicates that cobots can be positioned in two primary configurations:
integrated production cells and independent post-processing cells. In integrated systems,
particularly in multi-robot arc-based metal deposition applications, angular calibration errors
between robot reference frames have been reduced to approximately 0.091°. In independent
post-processing cells, tolerances of £0.04 mm in support removal and surface finishing
operations, and up to £0.1 mm accuracy over extended tool paths, have been reported. While
integrated systems enhance geometric consistency, independent post-processing cells offer
more practical and flexible solutions for LPBF applications.

This study aims to demonstrate how cobot systems create strategic value in both production and
post-processing stages of metal additive manufacturing and to highlight their importance in
aerospace applications requiring sub-millimeter precision.

Keywords: Collaborative Robots (Cobots), Metal Additive Manufacturing, Laser Powder Bed
Fusion (LPBF), Wire Arc Additive Manufacturing (WAAM), Aerospace Applications
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KENYA'NIN K1Y BOLGESININ JEOLOJIK OZELLIKLERIi VE MADEN
POTANSIYELI

Gokhan DEMIRELA
Aksaray University, Faculty of Engineering, Department of Geological Engineering, 68100 Aksaray
ORCID: 0000-0001-8260-8914

OZET

Kenya'nin jeolojik yapisi ve tektonik c¢ercevesi, iilkenin metalik mineraller, endustriyel
hammaddeler, degerli taglar ve enerji kaynaklarinin kesfi i¢in énemli bir potansiyele sahip
oldugunun gostergesidir. Bununla birlikte iilke, Dogu ve Orta Afrika'daki benzerleriyle
kiyaslandiginda madencilik faaliyetleri agisindan nispeten daha az kesfedilmis durumdadir.
Ozellikle, cesitli bolgelerde yeni maden yataklarmin tespit edilmesi, Kenya'nin maden
kaynaklar1 agisindan artan dnemine dikkat ¢ekmektedir. Kenya'nin kiy1 bolgesi ve ¢cevresindeki
alanlar, Prekambriyen'den Kuaterner'e kadar uzanan ¢esitli tiirde kaya birimlerini kapsar. Bu
birimler arasinda tortul, magmatik ve metamorfik kayalar ile birlikte konsolide olmamig
sedimanlar da bulunmaktadir. Bélgenin niyobyum, nadir toprak elementleri (NTE'ler), kursun,
cinko, bakir, altin, demir, titanyum ve manganez dahil olmak {izere ekonomik agidan 6nemli
birgok mineral olusumuna ev sahipligi yaptig1 bilinmektedir. Ozellikle, niyobyum ve REE'ler
icin arama faaliyetleri 1950'lerin basindan beri Mrima Hill'de devam etmektedir. 2012 yilinda,
Kanadal1 bir madencilik sirketi olan Pacific Wildcat Resources, Mombasa yakinlarindaki proje
sahasinda yapilan ek sondajlarin daha 6nce tahmin edilenden daha fazla niyobyum ve NTE
rezervini dogruladigini bildirmistir. Ayrica, Mombasa, Kilifi ve Kwale bolgelerinde ¢ok sayida
bakir ve kursun-cinko olusumlar: tespit edilmistir. Bu sahalarin bircogu 1920'ler, 1940'lar,
1950'er, 1970'ler ve 1980'ler boyunca aralikli olarak belirli donemlerde kursun madenciligi
faaliyetlerine maruz kalmistir. Su anda bélgedeki madencilik faaliyetleri ¢ok sinirli bir 6lgekte,
esas olarak ilkel yontemlerle ve yalnizca belirli ylizey mostralarina odaklanarak
yiriitilmektedir. Base Titanium Ltd. 2013 yilindan bu yana Kwale’de titanyum kumu projesi
isletirken, Cin'e ait bir madencilik sirketi de Kilifi'"de manganez tiretimi yapmaktadir. mg/kg
olarak bulundu.

Anahtar Kelimeler: Kenya, kiy1 bolgesi, Jeoloji, Maden

GEOLOGICAL FEATURES AND MINERAL PROSPECTIVITY OF THE COASTAL
REGION OF KENYA
ABSTRACT

The geological structure and tectonic framework of Kenya are indicative of the country's

considerable potential for the discovery of metallic minerals, industrial raw materials,
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gemstones, and energy resources. Nevertheless, the country remains comparatively under-
explored in terms of mining activities when compared to its Eastern and Central African
counterparts. Notably, new mineral deposits continue to be identified across various regions,
highlighting Kenya's growing importance in the mineral resource landscape. The coastal region
of Kenya and its surrounding areas encompass a diverse kind of rock units, ranging in age from
the Precambrian to the Quaternary. These units include sedimentary, igneous, and metamorphic
rocks, as well as unconsolidated deposits. The region is known to host occurrences of several
economically significant minerals, including niobium, rare earth elements (REES), copper, lead,
zinc, gold, iron, titanium, and manganese. Notably, exploration activities for niobium and REEs
have been ongoing at Mrima Hill near the port city of Mombasa since the early 1950s. In 2012,
Pacific Wildcat Resources, a Canadian minerals and metals company, reported that additional
drilling at its project site near Mombasa confirmed greater reserves of niobium and rare earth
elements (REEs) than previously estimated. Furthermore, numerous copper and lead-zinc
occurrences have been identified in the Mombasa, Kilifi, and Kwale regions. Several of these
sites were subject to intermittent lead mining operations during the 1920s, 1940s, 1950s, 1970s,
and 1980s. Currently, mining activities in the region are conducted on a very limited scale,
primarily through rudimentary methods and focused only on specific surface outcrops. Since
2013, Base Titanium Ltd. has been operating a titanium sands project in Kwale, while a
Chinese-owned mining company has been engaged in manganese extraction in
Kilifi.respectively.

Keywords: Kenya, coastal region, geological features, mining
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OZET

Bu c¢alisma, elektrikli araglarda kullanilan 2 kW glclindeki Hub motorun kontroll igin
gelistirilen, yliksek verim ve giivenirlikle siiriilmesini saglayan motor siirlicii biriminin tasarimi
ve similasyon sureclerini sunmaktadir. Tasarlanan sistemde; Hub motorun hiz ve yon denetimi
saglamak i¢in ti¢ fazli evirici STM32 tabanli kontrol iinitesi ve rotor pozisyonu algilama
katmani yer almaktadir. Motorun dinamik performansini artirmak amaciyla, faz sargilarindan
alinan anlik verilerle referans akim takibi prensibine dayali kapali dongii akim kontrolii yontemi
uygulanmistir.

Gii¢ katinda, yiiksek frekansta diigiik anahtarlama kaybi sunan IRFP4668PbF MOSFET ler
tercih edilmistir. Sistemin maksimum indiiklenen gerilim degeri 132,72V olarak hesaplanmis,
giivenlik kriterleri dogrultusunda tiim kritik bilesenler 150 V ve {izeri gerilim dayanimina sahip
olarak secilmistir. Mosfetlerin hizli ve giivenli olarak anahtarlanmasi i¢in IR2110 siiriicii
entegreleri, yiiksek islem kapasitesi icin STM32 mikrodenetleyicisi kullanilmigtir.

Motor siiriiciisii glivenligi; asir1 akim, termal stres, kisa devre ve diisiik gerilim gibi kritik ariza
durumlarini anlik olarak izleyen donanimsal koruma devreleri (Hall efektli akim sensorleri ve
LM339/74HC14 tabanl karsilastiricilar) ile desteklenmistir. Tasarimin dogrulugu MATLAB
Simulink ortaminda uygulanan kapsamli simiilasyonlarla dogrulanmistir. Simiilasyon sonuglari
dogrultusunda; PWM sinyallerinin stabilitesi, faz akimlarinin basaris1 ve sensorsiiz siirilis
algoritmalarima temel teskil eden Back-EMF sinyallerinin o6lciilebilirligi kanitlanmastir.
Gergeklestirilen ¢alisma ile diisiik gii¢ kayiplar1 ve kapsamli koruma protokolleriyle elektrikli
ara¢ uygulamalar igin guvenilir ve 6lgeklenebilir bir suriic mimarisi ortaya koymaktadir.

Bu calisma, diisiik gii¢ kayiplar1 ve yiiksek koruma standartlariyla elektrikli araclar igin

modiiler ve endiistriyel standartlarda bir siiriicii ¢6zlimii ortaya koymaktadir.
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Anahtar Kelimeler: Hub Motor Siiriicii Tasarimi, BLDC Motor Kontrolli, MATLAB
Simulink Modelleme.

DESIGN OF A CLOSED-LOOP CURRENT CONTROLLED AND HARDWARE-
PROCTECTED FOR ELECTRIC VEHICLE
ABSTRACT

This study presents the design and simulation processes of a high-efficiency and reliable motor
drive unit developed for the control of a 2 kW hub motor utilized in electric vehicles. The
designed system incorporates a three-phase inverter, an STM32-based control unit, and a rotor
position detection layer to facilitate precise speed and direction control. To enhance the
dynamic performance of the motor, a closed-loop current control method based on reference
current tracking using real-time phase winding data is implemented.

In the power stage, IRFP4668PbF MOSFETSs are preferred for their high-frequency operation
capability and low switching losses. While the maximum induced voltage of the system is
calculated as 132.72 V, all critical components are selected with a voltage rating of 150 V or
higher in accordance with safety criteria. IR2110 driver ICs are employed for rapid and secure
switching of the MOSFETSs, while the STM32 microcontroller is utilized for its high
computational capacity.

The operational safety of the motor drive is reinforced by hardware protection circuits—
including Hall-effect current sensors and LM339/74HC14-based comparators—that monitor
critical fault conditions such as overcurrent, thermal stress, short circuits, and undervoltage in
real-time. The validity of the design is verified through extensive simulations conducted in the
MATLAB Simulink environment. Simulation results demonstrate the stability of PWM signals,
the success of phase commutation, and the measurability of Back-EMF signals, which serve as
the foundation for sensorless control algorithms. Consequently, this study introduces a reliable
and scalable driver architecture for electric vehicle applications, characterized by low power
losses and comprehensive protection protocols.

Keywords: Hub Motor Drive Design, BLDC Motor Control, Closed-Loop Current Control,
Back-EMF Sensing, MATLAB Simulink Modeling, STM32 Microcontroller.

1. GIRIS

Elektrikli araclarin kullanimina olan ilginin artmasiyla birlikte verimli ve giivenilir motor
siiriicli sistemlerine olan ihtiya¢ da artmaktadir. Tekerlek icine yerlestirilen hub motorlarin
kullanilmastyla mekanik aktarim elemanlarimin sayis1 azaltilmakta ve bu durum sistem

verimliligini olumlu yonde etkilemektedir. Bununla birlikte ara¢ tasariminda daha kompakt
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¢Oztimler elde edilebilmektedir. Bu motorlarin verimli ve kararli bir sekilde calisabilmesi i¢in
uygun bir motor strtcl devresi ve kontrol algoritmasinin kullanilmasi gerekmektedir.

Bu ¢alismada, 2 kW giiciindeki bir hub motor i¢in bir motor siiriicli sistemi tasarlanmaistir.
Tasarlanan sistem; hub motor, evirici devresi, kontrol birimi ve pozisyon algilama
sensorlerinden olugmaktadir. Hub motorun kontroliinde faz akimlarinin izlenmesine dayali
akim kontrollii siiriis yontemi tercih edilmistir. Bu yontemde motorun faz sargilarindan gecen
akimlar siirekli olarak izlenmekte ve referans akim degerlerinin takip edilmesi saglanarak
motorun kararli ve verimli bir sekilde calismast amaglanmaktadir.

EasyEDA programinda motor siiriicii tasarimina ait gili¢ elektronigi devreleri ¢izilmistir.
Sistemin ¢alisma davraniglar1 ise MATLAB Simulink ortaminda test edilmistir. Motor siiriicii
devresinin anahtarlama davranisi, faz akimlari ve geri elektromotor (Back-EMF) sinyalleri
simiilasyon ortaminda incelenerek analiz edilmistir (Qu, 2003). Elde edilen sonuglar
degerlendirildiginde sistemin ¢alisma prensibi dogrulandigi goriilmiis olup, gerekli goriilen
durumlarda devre tasariminin yeniden optimize edilmesi planlanmastir.

Bu ¢aligmanin temel amaci, yiiksek verimli, giivenli ve kontrol edilebilir bir hub motor siiriicii
sistemi tasarlamak ve tasarlanan sistemin performansini simiilasyon ortaminda analiz ederek
dogrulamaktir.

2. MATERYAL VE YONTEM

Elektrikli ara¢ uygulamalarinda kullanilmak tizere 2 kW giictindeki bir hub motorun siiriilmesi
amaciyla bir motor siiriicii sistemi tasarlanmis ve simiilasyon ortaminda analiz edilmistir.
Tasarlanan motor siiriicii sisteminin temel bilesenleri evirici (inverter) devresi, kontrol birimi
ve sensOrlerden olugmaktadir. Sistem tasarim siirecinde gii¢ elektronigi devreleri ve kontrol
algoritmalar1 birlikte degerlendirilmis ve hub motorun verimli, giivenli ve kararli bir sekilde
caligmasini saglayacak bir motor siiriicli yapisi olusturulmustur.

Motor siiriicii sistemi i¢in olusturulan gii¢ elektronigi devrelerine ait sematik tasarim EasyEDA
ortaminda gerceklestirilmistir. Tasarlanan sistemin davranislarinin  incelenmesi ve
dogrulanmasi amaciyla MATLAB Simulink ortaminda simiilasyon ¢alismalar1 yapilmistir.
2.1. Hub motor yapisi

Hub motorlar, elektrikli araglarin tekerlekleri icerisine dogrudan yerlestirilerek kullanilan
motor yapilaridir. Bu yap1 sayesinde geleneksel tahrik sistemlerinde yer alan disli
mekanizmalari, saftlar ve diferansiyel gibi mekanik bilesenlere olan ihtiya¢ dnemli ol¢iide
azaltilmaktadir. Mekanik gilic aktarim elemanlarinin azalmasi, mekanik kayiplarin

diistiriilmesine ve sistem verimliliginin artirilmasima katki saglamaktadir. Ayrica hub
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motorlarin kullanimi, arag¢ tasariminda daha kompakt ve modiiler ¢oziimlerin gelistirilmesine
olanak tanimaktadir.

Calisma kapsaminda hub motorun kontroliinde faz akim1 kontrol yontemi esas alinmistir. Bu
yontemde motor faz akimlarn siirekli olarak izlenmekte ve referans akim degerleri ile
karsilagtirilarak kontrol edilmektedir (Cheng vd., 2017), (Boldea, 2016). Bu yaklasim sayesinde
motor tarafindan lretilen elektromanyetik tork daha hassas bir sekilde ayarlanabilmekte ve
motor hiz kontrolii daha kararli bir sekilde gergeklestirilebilmektedir. Calisma kapsaminda 2

kW giiclindeki “Mitsuba M2096-1I" hub motoru kullanilmis olup, Sekil 1°de sunulmustur.

Sekil 1. Mitsuba M2096-11 hub motor

2.2. Motor suricu devresi

Gergeklestirilen motor siiriicii devre tasariminda dogru akim kaynagindan elde edilen enerji, bir
evirici (inverter) devresi araciligtyla motor fazlarina uygulanmaktadir ( Rashid, 2014). Evirici
devre tasariminda yari iletken anahtarlama elemanlar1 olarak MOSFET ler kullanilmaktadir.
MOSFET lerin belirli bir anahtarlama sirasina gore iletime gegmesi ve kesime gitmesi ile motor
fazlar1 sirali olarak enerjilendirilmekte ve hub motorun donmesi saglanmaktadir (Krishnan,
2001) ( Cheng vd., 2017) .

Calisma kapsaminda yapilan hesaplamalar sonucunda sistemde olusabilecek maksimum hat
geriliminin yaklasik 132,7 V oldugu belirlenmistir. Sistem giivenligi ve ¢alisma dayanimi
dikkate alinarak motor siiriicii devresinde kullanilan tiim bilesenlerin en az 150 V gerilim
dayanimina sahip olacak sekilde se¢ilmesi hedeflenmistir.

Gii¢ ve akim hesaplamalarina gore sistemde yaklasik olarak 6,67 A nominal akim gereksinimi
bulunmaktadir. Ancak motorun ilk kalkis aninda olusabilecek yiiksek baslangi¢ akimlari
dikkate alinarak daha yiiksek akim kapasitesine sahip MOSFET kullaniminin tercih edilmesi
uygun goriilmiistiir. Bu dogrultuda IRFP4668PbF model MOSFET segilmistir (IRFP4668PbF
Datasheet). MOSFET in siiriilmesi amaciyla IR2110 MOSFET siirticii entegresi kullanilmistir
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(IR2110 Datasheet). IR2110 entegresi hem yuksek taraf (high-side) hem de diisiik taraf (low-
side) MOSFET’lerini siirmeye uygun olup yaklasik 2 A ¢ikis akimi saglayabilmektedir.
IRFP4668PbF model MOSFET ve IR2110 MOSFET siiriicii entegresi i¢in olusturulan gii¢
elektronigi devre semasi1 Sekil 2’de paylasilmistir.
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Sekil 2. IRFP4668PbF MOSFET ve IR2110 suriicu entegresi ile olusturulan gii¢ elektronigi
devre semasi.

2.3. Kontrol Birimi

Gergeklestirilen simiilasyon ve donanim testleri sonucunda, yiliksek islem kapasitesi ve geligmis
cevresel birimlere sahip olmasi nedeniyle STM32 mikrodenetleyici tercih edilmistir (STM32
Microcontroller Reference). Motor slrlclsune ait PWM anahtarlama sinyalleri STM32
mikrodenetleyici tarafindan iiretilmekte, sensorlerden elde edilen veriler islenerek hub motorun
hiz ve faz kontrolii gergeklestirilmektedir. Bunun yani sira sistemde olusabilecek hata
durumlarinin algilanmasi, koruma mekanizmalarinin devreye alinmasi ve sistemin giivenli bir
sekilde caligmasinin saglanmasi da mikrodenetleyici tarafindan gercgeklestirilmektedir.
EasyEDA arayiiziinde STM32 mikrodenetleyici devresine ait goriinim Sekil 3’de
paylasilmistir.
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Sekil 3. EasyEDA ortaminda tasarlanan STM32 mikrodenetleyici devresi.

2.4. Sensorler ve 6lgim birimleri

Hall etkili akim sensorleri, motorlarin faz akimlarinin izlenmesi amaciyla kullanilmistir. Bu
sensoOrler sayesinde motor faz akimlart Olgiilerek kontrol sistemine geri besleme
saglanmaktadir. Boylece hub motorun ¢alisma durumu anlik olarak izlenebilmekte ve gerekli
durumlarda kontrol algoritmasi tarafindan sisteme miidahale edilebilmektedir.

Hub motorda rotor pozisyonunun belirlenmesi amaciyla motor igerisinde yer alan Hall
sensorlerinden yararlanilmistir. Hall sensorlerinden elde edilen veriler sayesinde motor fazlari
sirastyla enerjilendirilmekte ve boylece motor komiitasyonu gerceklestirilmektedir (Fitzgerald
vd., 2013).

2.5. Simulasyon ortam

EasyEDA ortami kullanilarak motor siiriicii tasarimina ait devre semalar1 hazirlanmig olup,
ilgili devre semas1 Sekil 4’te sunulmustur. Sistem davranislarinin analiz edilmesi ve siiriicii
devresinin ¢aligma prensibinin dogrulanmasi amaciyla MATLAB Simulink ortaminda
simiilasyon ¢alismalar1 gergeklestirilmisti. MATLAB ortaminda olusturulan simiilasyon
modeli Sekil 5’te gosterilmistir. Simiilasyon calismalari kapsaminda PWM anahtarlama
sinyalleri, motor faz akimlari, geri elektromotor kuvveti (Back-EMF) sinyalleri ve MOSFET
anahtarlama davranislar1 analiz edilmistir.

Elde edilen simiilasyon sonuglari incelendiginde motor fazlarinin dogru siralama ile stiriildiigii
ve sistemin temel ¢alisma prensibinin dogrulandigi sonucuna varilmistir. Ayrica Back-EMF

sinyallerinin 6lgiilebildigi ve siiriicii sisteminin kontrol algoritmalari i¢in uygun bir geri

besleme saglayabilecegi tespit edilmistir.
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Sekil 5. MATLAB Simulink ortaminda olusturulan simiilasyon modeli
3. KONTROL YAKLASIMI
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Calisma kapsaminda hub motorun siiriilmesi i¢in alt1 adimli komiitasyon yontemine dayal bir
kontrol yaklagimimin kullanilmasi1 planlanmaktadir. Bu yontemde motor fazlari, rotor
pozisyonuna bagli olarak belirli bir siraya gore enerjilendirilmekte ve boylece motorun stirekli
donmesi saglanmaktadir.

Hall sensorlerinin  kullanimi sayesinde rotorun anlik konum bilgileri algilanarak

mikrodenetleyiciye iletilmektedir. Mikrodenetleyiciye iletilen bu veriler dogrultusunda motor
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fazlarimin hangi sirayla enerjilendirilecegi belirlenmektedir. Boylece motor fazlarinin dogru
komiitasyon sirast ile siiriilmesi saglanmaktadir.

Stirticti tasariminda kullanilan STM32 mikrodenetleyici, MOSFET siiriicli entegreleri igin
gerekli PWM sinyallerini Uretmektedir. Bu sinyaller araciligiyla motor fazlarina uygulanan
gerilim kontrol edilmekte ve motor hizinin ayarlanmasina olanak saglanmaktadir.
Gergeklestirilen simiilasyon calismalarinda motor faz gerilimleri ve geri elektromotor kuvveti
(Back-EMF) sinyalleri gozlemlenmis ve motor siiriicii devresinin temel ¢alisma prensibi
dogrulanmistir. Ancak Back-EMF tabanli sensorsiiz kontrol algoritmasina yonelik yazilim
caligmalarinin bu ¢aligmanin ilerleyen agamalarinda gergeklestirilmesi planlanmaktadir.

4. SIMULASYON CALISMALARI

Devre semalarinin olusturulmast ve devre dogrulama islemleri EasyEDA ortaminda
gerceklestirilmistir. Sistemin dinamik davraniglarinin incelenmesi ise MATLAB Simulink
ortaminda yapilmistir.

Simiilasyon modelinde {i¢ fazli BLDC motor siiriicii yapis1 olusturulmustur. Yari iletken
anahtarlama elemanlar1 olan MOSFET lerin siiriilmesi amaciyla IR2110 siiriicli entegresi tercih
edilmistir. Her bir motor faz1 i¢in yiiksek taraf ve diisiik taraf MOSFET ’ler modellenmis ve
PWM sinyalleri kullanilarak anahtarlama davraniglari incelenmistir. miilasyon modelinde
IR2110 MOSFET siiriicii entegresi ile siiriilen gili¢ elektronigi devresinin anahtarlama
davraniglar1 analiz edilmistir. Devreye uygulanan PWM kontrol sinyalleri sonucunda MOSFET
siiriicii entegresinin yliksek taraf (HO) ve disiik taraf (LO) ¢ikislarinda olusan kapi siirme
sinyalleri elde edilmistir. Sekil 5’te simiilasyon sonucunda elde edilen VB, VCC, HO, LO,
HOVGS ve LOVGS sinyal dalga sekilleri gosterilmektedir. Elde edilen sonuglar incelendiginde
yiiksek ve diisiik taraf MOSFET kap1 siirme sinyallerinin birbirini tamamlayacak sekilde
calistigr goriilmektedir. Ayrica HO-VS ve LO-VSS gerilim seviyelerinin MOSFET lerin
giivenli bir sekilde anahtarlanmasini saglayacak seviyelerde oldugu belirlenmistir. Bununla
birlikte siriici devresinin besleme gerilimleri olan VB ve VCC degerlerinin simiilasyon
siiresince kararli bir yap1 sergiledigi gézlemlenmistir. Bu sonuglar, tasarlanan motor siiriicii
devresinin dogru sekilde calistigin1 ve giic anahtarlama elemanlarinin uygun zamanlama ile

tetiklendigini gostermektedir.
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Sekil 5. Simiilasyon sonucunda elde edilen siiriicii devresine ait sinyal dalga sekilleri.

Gergeklestirilen simiilasyonlar kapsaminda motor faz gerilimleri, faz akimlar ve geri
elektromotor kuvveti (Back-EMF) sinyalleri analiz edilmistir. Elde edilen sonuglar
incelendiginde MOSFET anahtarlama sinyallerinin dogru sekilde iiretildigi ve motor fazlarinin
sirali olarak enerjilendirildigi gorlilmiistiir. Ayrica motor faz akimlarinin ii¢ fazli ¢aligma
prensibine uygun sekilde olustugu dogrulanmustir.

Simiilasyon sirasinda motor faz uglarindan elde edilen Back-EMF sinyalleri analiz edilmistir.
Bu sinyaller, rotor hareketine bagl olarak olusan geri besleme gerilimlerini géstermekte olup
ilerleyen asamalarda sensorsiiz kontrol algoritmalarimin gelistirilmesinde kullanilabilecek
onemli bir geri besleme kaynagidir.

Elde edilen simiilasyon sonuglari, tasarlanan motor siiriicii devresinin temel ¢alisma prensibinin
dogru oldugunu ve sistemin hub motor siiriisii icin uygun bir yap1 sundugunu gostermektedir.
Tasarimi gerceklestirilen devre semasi, simiilasyon sonuclar1 ile dogrulandiktan sonra
EasyEDA programinda PCB kart tasarimi gerceklestirilmis ve elde edilen kart goriiniimlerine
Sekil 6’da yer verilmistir.
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Sekil 6. Tasarlanan motor siiriicii devresine ait PCB kart gOrundma.
SONUCLAR

Elektrikli aracglarda kullanilmak tizere 2 kW giiciinde bir hub motor i¢in motor siiriicii sistemi
tasarlanmigtir. Tasarlanan sistem; hub motor, MOSFET tabanli evirici devre, siiriicli entegresi
ve mikrodenetleyici kontrol biriminden olugmaktadir. Tasarimda anahtarlama elemani olarak
IRFP4668PbF MOSFET kullanilmis olup, MOSFET in siiriilmesi amaciyla IR2110 siiriicii
entegresi tercih edilmistir. Ayrica sistem kontrolii i¢in STM32 mikrodenetleyici kullanilarak
PWM tabanli siiriis yapisinin olusturulmasi planlanmistir.

Tasarlanan devrenin ¢alisma prensibini dogrulamak amaciyla MATLAB Simulink ortaminda
simiilasyon calismalar1 gerceklestirilmistir. Incelenen simiilasyon sonuglarina goére motor
fazlarmin dogru siralama ile siiriildiigii ve PWM anahtarlama sinyallerinin diizgiin bir sekilde
iiretildigi tespit edilmistir. Ayrica faz akimlar1 ve Back-EMF sinyallerinin beklenen davranist
gosterdigi gozlemlenmistir.

Yapilan calismalar sonucunda elde edilen bulgular, tasarlanan motor siiriicii yapisinin hub
motor siirlisii i¢cin uygun oldugunu gostermektedir. Calismalarin devaminda motor siiriicii
devresinin gercek donanim tizerinde test edilmesi ve kontrol algoritmalarinin gelistirilmesi
planlanmaktadir.
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OZET
Stratejik inovasyon yOnetimi, bir organizasyonun uzun vadeli rekabet giiciinii artirmay1
amaclayan, yeniligi stratejiye entegre eden ve belirsizlik ortaminda siirdiiriilebilir deger
yaratimini hedefleyen bir yonetim yaklagimidir. Bu yaklasim, sadece yeni teknolojiler veya
triinler gelistirmekle kalmaz; is modelleri, siirecler ve organizasyonel yapilarin da yenilik
odakli bir sekilde yeniden tasarlanmasini gerektirir. Temel unsur, vizyonla baglantili net bir
inovasyon stratejisidir: hangi degerler, hangi miisteri sorunlar1 ve hangi pazarlar i¢in
onceliklendirilir? Bu cercevede organizasyon, kapasite haritasini ¢ikarir, kritik yetkinlikleri
giiclendirir ve gerekli yatirimlari planlar.
Stratejik inovasyon yonetiminin merkezinde portfdy yonetimi vardir. Yatirimlar, risk profili,
potansiyel getiriler ve stratejik uyum dikkate alinarak dengeli bir portfoye dondstiiruldr.
Kademeli deneyler, hizli prototipleme ve kullanici geribildirimiyle riskler minimize edilirken
belirsizlikler yonetilir. Kapasite yonetimi: yetenekler, bilgi akisi, ortakliklar ve ekosistem
isbirlikleri; teknolojik altyapilar ve veriye dayali karar alma suregleri ile desteklenir.
Organizasyon kiiltiirii ve liderlik, yeniligin benimsenmesi i¢in kritik 6neme sahiptir; paydas
katilimi, agik iletisim ve 6grenen organizasyon ilkeleri giiclendirilir.
Olgiim ve yonetim, stratejik inovasyonun siirdiiriilebilirligini saglar. Net metrikler (pazar pay1,
miisteri degeri, maliyet tasarrufu, zamaninda pazara giris) ve etki gostergeleri belirlenir; bu
gostergeler lizerinden dogrusal olmayan sonuglar da degerlendirilebilir. Sonug olarak, stratejik
inovasyon yonetimi, rekabet avantajim1 korumak igin vizyoner bir plan ile operasyonel
miikemmellik ve ekosistem igbirligini bir araya getirir.
Anahtar Kelimeler: Strateji, inovasyon yoénetimi, organizasyon, vizyon

STRATEGIC INNOVATION MANAGEMENT
ABSTRACT
Strategic innovation management is a management approach that aims to enhance an
organization's long-term competitiveness by integrating innovation into strategy and targeting
sustainable value creation in an environment of uncertainty. This approach not only involves
developing new technologies or products; it also requires the redesign of business models,

processes, and organizational structures in an innovation-oriented way. The key element is a
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clear innovation strategy linked to the vision: which values, which customer problems, and
which markets are prioritized? Within this framework, the organization creates a capacity map,
strengthens critical competencies, and plans the necessary investments.

Portfolio management is at the heart of strategic innovation management. Investments are
transformed into a balanced portfolio, taking into account the risk profile, potential returns, and
strategic alignment. Risks are minimized while uncertainties are managed through phased
experiments, rapid prototyping, and user feedback. Capacity management: talents, knowledge
flow, partnerships, and ecosystem collaborations are supported by technological infrastructures
and data-driven decision-making processes. Organizational culture and leadership are critical
for the adoption of innovation; stakeholder engagement, open communication, and learning
organization principles are strengthened.

Measurement and management ensure the sustainability of strategic innovation. Clear metrics
(market share, customer value, cost savings, timely market entry) and impact indicators are
determined; non-linear outcomes can also be evaluated based on these indicators. Ultimately,
strategic innovation management combines operational excellence and ecosystem collaboration
with a visionary plan to maintain competitive advantage.

Keywords: Strategy, innovation management, organization, vision

1. GIRIS

Stratejik Inovasyon Yonetimi, rekabet avantajmi siirdiirmek igin yeniligi uzun vadeli is
hedefleriyle uyumlu bir stratejiye doniistliren bir organizasyonel disiplindir. Bu alan, teknolojik
gelismeler ile pazar dinamiklerini tarayarak firsatlar1 belirler ve kaynaklar1 bu firsatlara
yonlendirir. Amag, yeniligi sadece yeni iriinlerle sinirlamadan, siire¢ iyilestirmeleri, is
modelleri ve deger onerileri tizerinden biitiinsel bir degisim saglamaktir. Stratejik yaklasim,
riskleri degerlendirme, paydaslarla ortaklik kurma ve Slgiilebilir hedeflerle performansi izleme
siireclerini icerir. Sonuc¢ olarak Stratejik Inovasyon Yénetimi, kurumu dinamik, uyum
saglayabilen ve siirdiiriilebilir rekabet avantaji elde edebilen bir gii¢ olarak konumlandirir.

2. STRATEJI

Strateji; firmaya yon vermek ve rekabet avantaji sunmak amaciyla, firma gevresini daima
degerlendirerek, uyum saglayacak gayelerin tespit edilmesi, islemlerinin planlamasi ve gereken
kaynak ve araglarin tekrar diizenlenmesi evresidir (Dinger, 2007: 16). Strateji yonetim alaninda,
bir firmanin hedeflerini ve ideallerini gerceklestirebilmek i¢in takip edecegi yol haritalarinin,
eylemlerin ve planlamalarin meydana getirdigi siire¢ olarak degerlendirilmektedir (Demir ve

Sezgin, 2016: 17).
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3. STRATEJIK INOVASYON

Mevcut kosullarda ¢ozum tretmek igin, elimizde nagizane bir ara¢ olarak bulunan stratejik
inovasyon kavramina deginmek ve stratejik inovasyon kavramina iligkin farkli goriislere
biitiinciil bir bakis agistyla yaklasmak gerekmektedir. Bu baglamda bir tanim ortaya koyulmasi
halinde, stratejik inovasyon bir kurulusun is stratejisini miisterileri ve sirket i¢in tam anlamiyla
“yeni ve benzersiz” bir deger yaratmaya kosullandirmasidir (Johnston ve Bate, 2003). Stratejik
inovasyon, ig modellerini yeniden yapilandirmay1 ve oyunun kurallar ile rekabetin dogasini
degistirerek, pazarin yeniden sekillendirilmesini ifade eder. (Berber, 2010).

Stratejik inovasyon; deger zinciri tasarimi, miisteri degerinin kavramlastirilmasi ve potansiyel
miisterilerin tanimlanmasi1 seklindeki {i¢ alanin en azindan birinde eski uygulamalarin
birakilmasidir (Govindarajan ve Trimble, 2004:69; Aktaran: Hancioglu ve Yesilaydin, 2016).
Stratejik inovasyon, bilgi yaratmak ve inovatif eylemlerde bulunmak, miisteri talebine tepki
yerine pazari genisletmek, yeni pazarlar olusturmak, {iriin inovasyonunun 6tesinde kaynaklarla
baglantili oldugundan kaynaklar1 yonlendirmek ve genel olarak is stratejisi olusturmaktir
(Abraham ve Knight, 2001:22; Aktaran: Hancioglu ve Yesilaydin, 2016).

4. INOVASYON YONETIMI

Inovasyon yonetimi; bir organizasyonun insan iligkilerini, is siireclerini ve teknolojiyi
inovasyonu gerceklestirecek ve tesvik edecek sekilde diizenlenmesidir. Bu yapinin
olusturulabilmesi i¢in piyasa egilimlerini tahmin edebilme, uzun vadeli bakis agisi, teknolojik
gelismeleri takip edebilme, toplumsal yonelimleri dikkate alarak bu bilgileri biriktirme ve
isleme gibi stratejik yeteneklere sahip olmasi gerekmektedir. Ayn1 zamanda organizayonun
orgiitsel yetenekleri de inovasyon ydnetiminin belirleyici unsurlarmdandir. Orgiitsel
yeteneklere su faktorler Ornek olarak su gosterilebilir; organizasyonun risk yonetimi,
organizasyon kiiltlirliniin inovasyona bakis agisi, isletmenin sahip oldugu insan sermayesi ve
dis cevreyle isbirligi diizeyi (El¢i, 2006:155).

5.INOVASYON VE STRATEJI ILiSKiSI

Isletme performansinda en 6nemli etken inovasyondur. Siiregleri ve iiriinleri bilimsel
gelismelerle harmanlayarak bunlar1 pazarda satisa sunma mesakkatli bir stirectir ve bu durumda
ticari bir getiri olacagi kesin degildir. Bu sebeple, organizasyonel performans ve inovasyon
performansi birbirleriyle iliskilidir ve inovasyon tahsisinden once kaynak ve stratejilere
basvurulmasi gerekir (Wang-Chien vd., 2006: 636). Isletmenin, rakiplerine kars1 6nde olma
amaciyla kaynaklarini saglamasi ve g¢evresiyle iyi iligkilerde olmasi yonetim alaninda bir

stratejidir. Stratejide ¢ok yonlii diisiinmek, iligkileri analiz etmek, amaglarin ve olanaklarin
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belirlenmesini saglamak, kaynaklar1 elde etmek Onemlidir. Sonug¢ olarak strateji, her tiirli
imkansizlikta, amaca ulagmay1 saglar. Stratejide, isletme amaci dogrultusunda firsat¢1 olabilir
(Drucker, 1999: 53).

6. STRATEJIK INOVASYON YONELIMI

Stratejik yonelim, firmalarin iist diizey performansa erisme gayretlerini, inanislar ve degerler
seti ile ne sekilde is yapilacagini gosteren felsefesidir (Gatignon ve Xuereb, 1997). Bu degerler
ve inaniglar kullanilacak kaynaklari agiklamakta, bireysel kabiliyetleri asmakta ve bir bitin
halinde yetenekleri ve kaynaklari birlestirmektedir. Boylesi kabiliyetler etkilesim tabanli ve elle
tutulamayan olmasindan alinip satilmasi, gogaltilmasi, taklit edilmesi gii¢ olmasi1 bakimindan
genellikle rekabetci avantajin kaynaklarini meydana getirmektedirler (Hunt ve Morgan, 1995).
Stratejik yonelimin tiirlerine dair ¢esitli siniflandirmalar s6z konusudur. Stratejik yonelimin ana
tiirlerinden biri pazar yonelimi iken; 6tekisi girisimcilik yonelimidir. Pazar yonelimi, teknoloji
yonelimi ve girisimcilik arasinda bulunan iliski incelendiginde; proaktif pazar yoneliminde
odak nokta var olan pazar oldugundan girisimcilik derecesi orta dizeydedir. Teknoloji
yonelimli firmalarda ise risk alma ve inovasyonerlik seviyesi yiiksek olmasina karsin,
girisimcilik siklig1 diisiiktiir (Yiikselen vd. 2008).

7. STRATEJIK INOVASYON YONETIMININ ADIMLARI

Isletmeler agisindan vizyon ve misyon ¢ok énemlidir. Misyon ve vizyonlar belirlendikten sonra
ikinci agsama olan analizler kismina gecilmektedir. Yapilan analizler ile isletmelerin i¢ ve dis
sartlar1 belirlenir. En sik kullanilan analiz tiirleri, dis ¢evre analizi, portfdy analizi, delphi
teknigi, isletme analizi, swot analizi, nominal grup teknigi, sort analizi ve bes kuvvet modeli
seklindedir. Ihtiyag duyulan analizler sonrasinda se¢im asamasi gelmektedir. Stratejilerin
planlanmas1 ve secim list seviye yonetici kadrosuna aittir. Stratejik yonetim siireci son duragi
uygulanan stratejilerin verimli olup olmadiginin degerlendirilmesidir. Ust yonetimin topladig
bilgiler sayesinde yiiriitiilen calismalarin neler oldugu, uygulanan stratejide ne sekilde bir
performans sergiledigi, planlarin gegerli olup olmadigi ve planlar1 6nleyen faktorleri olup
olmadigi incelenir (Cetinkaya & Giilbahar, 2019).

8. STRATEJIK INOVASYON YONETIMININ BOYUTLARI

Yeni bir malin yada siirecin gelistirilerek pazara sunulmas1 inovasyonudur. Inovasyonun birden
¢ok boyutu vardir ve orgiit ile inovasyonun taninmasi ve arasindaki iligkileri gosteren bir sistem
gelismistir. Olusturulan modele gore kademeli-radikal, Griin-sireg, yonetimsel- teknolojik
boyutlarin1 gostermektedir. Ele alinan model teknoloji boyutunu etkileyen bir fikrin

uygulanmasi, yonetimsel boyutta ise yOnetim esnasinda uygulanan yeniliklere dikkat
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cekmektedir. Kaynak tahsisi, inovasyon politikast ve sosyal yapilanma sekillerini
belirtmektedir. Firmalarin {iretime sundugu iiriin inovasyonu, hizmet ve mallardaki degisim
yenilik slre¢ inovasyonu gibi boyutlar firmalarin zaman igerisinde iiretmeye baslayacaklari
mallardaki degisim ve yenilikleri agiklamaktadir (Tekin, 2016).

9. STRATEJIK INOVASYON YONETIMi

Gecici veya surekli olarak yapilip yapilmadigi temelinde ayrim yapilmaksizin, inovasyon
sonrasi strateji dort ana elementte devam etmelidir (Johnston ve Bate, 2003). Bu stratejileri su
sekilde siralayabiliriz:

e YOnetim yetkisi

e Kurum altyapisi

e Yenilik sureci

e  Kurum kulturd

Bu basliklar1 biraz detaylandiracak olursak,

Yonetim Gorevi: Bir sirketteki iist diizey yoOnetimin, sirketin saglayabilecegi stratejik
inovasyonu taahhiit etmesi ve uygulanmasi konusunda g¢alisanlarini yonlendirecek  bilingte
olmasi1 ¢ok o©nemlidir. Calisanlar, genellikle zaman taahhatlerini, yonetim ekibinin
algilanan taahhlduyle tutarli olacak sekilde belirlerler. Bu nedenle, strateji inovasyonu igin
y6netim guci ne kadar gucliyse, o kadar hizli ve kaliteli bir girisim gergeklestirilecektir. Strateji
inovasyonunu temel bir yetenek olarak insa etmek isteyen bir sirket igin, bu inovasyon
talimatinin iist yonetim tarafindan kendi is sistemlerine dahil edilmesi gerekir. Bu da hizli karar
almay1 ve uygulamalarin siirdiiriilebilirligini destekleyerek inovasyonu kurumun bir pargasi
haline getirecektir.

Kurumsal Altyapi: Strateji yeniligi igin altyap1 gereklilikleri, bir takim insan kaynaklar1 ve
diger baz1 kaynaklardan olusur. Biylk sirketler igin, ekibin sirkette yeni stratejik inisiyatiflerin
uygulanmasinda bazi sorumluluklar1 olacak olan iist-orta yonetimde 8 ila 12 kisilik farkls,
capraz fonksiyonel bir ekip olmasi1 gerekir. Kiiciik sirketler 4 ila 6 kisilik ekipleri hedefleyerek
ve sirket i¢indeki stratejik kararlarla dogrudan ilgili olan kisileri stirece katarak inovasyon kesif
strecini baslatabilir. EKip, stireci yonlendirmek igin bir kaptana ve finanse etmek icin st dlizey
bir yonetici sponsora sahip olunmalidir. Bir strateji inovasyon girisimi i¢in fon gereksinimleri
sirketin biiylikliigline, yer aldig1 endiistriye ve ekibin stratejik sinirlarini arastirmak i¢in ne
kadar agresif olmak istedigine bagli olarak 6nemli 6l¢iide degisiklik gosterebilir. Bazi1 sirketler
50.000 ABD Dolar1 degerinde maliyetle strateji bilgilendirme girisimleri gerceklestirirken,
digerleri (genellikle biiyiik, kiiresel sirketler) yedi basamakta bitceleri bu is i¢in harcamaktadir.
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Bu konuda 6nemli 6l¢iide izlenmesi ve dikkat edilmesi gereken, belirledikleri etkinliklere
dayanarak bitgeyi tahmin edebilen ekiptir (Johnston ve Bate, 2003).

Inovasyon Siireci: Iyi bir ekibin, strateji inovasyonuna yol acan yeni is firsatlar1 yaratma
konusunda rahat ve uygun bir slrece ihtiyac1 vardir. Kesif sureci bu ihtiyaci karsilayacak
sekilde belirlenmistir. Bir 6nceki kisimda ayrintili olarak agiklanan bes asama, gerekli yapiyi
saglamak icin tasarlanmistir. Bu agamalar ayn1 zamanda asamalardaki faaliyetlerin ¢ok cesitli
endiistrileri ve sirketleri barindirmasi i¢in esnekligi de saglar.

Sirket Kiiltiirii: Bir strateji inovasyon girisimi gegici olarak gerceklestiriliyorsa, ekip, kendisi
icin ve basarisi i¢in gerekli olan yaratici, isbirlik¢i ve girisimei ortami veya kiiltiirli olusturabilir.
Bununla birlikte, bir sirket bilinyesinde kalic1 bir stratejik inovasyon gelistirme yetenegi
yaratmak isterse, gelismesi i¢in kurum kiiltiiriinde de ayarlamalar yapmasi gerekebilir
(Johnston ve Bate, 2003).

10. STRATEJIK INOVASYONUN ORGANIZASYON BASARISINA ETKIiSI

Stratejik inovasyon yapan organizasyonlar {irlin/hizmet sunduklari pazarda daha Once
tretilmemis bir deger yarattiklar1 i¢in olusturduklar1 pazarin da lideri haline gelirler. Pazar
liderligi pozisyonuna ulasan organizasyonlar, icinde bulunduklari pazarda rekabet yoniinden de
giiclenirler ve itibar kazanirlar. Projelendirme, {irlin tasarimi, fiyatlandirma politikas1 ve
pazarlama faaliyetlerinde rakiplerinin heniiz deneyimlemedigi bir siire¢ lizerinden yeni bilgilere
sahip olurlar ve bu bilgileri yeni projeler tretmek icin kullanabilirler. Bu durum pazarlama
birimleri i¢in de olduk¢a Onemlidir. Yeni olusturulan pazarla, pazarlama biriminin fikirleri
onem kazanir ve yoOneticilerin inovasyonla alakali kararlar, bu birim vasitasiyla, pazardan
aktarilan veriler esliginde inovasyon siirecinde etkin rol oynamasini saglar (Matheus, 2009).
Stratejik inovasyon stratejisi ve beraberinde gelen kesifsel inovasyon stratejisi asamasi daha
once olusturulmamis bir pazarin var edilmesine yonelik bir projelendirme gerektirdigi ve
goriilmemis bir liriin ortaya koydugu i¢in diizen degistiren radikal yenilikler kapsamina girebilir
(Beverland ve digerleri, 2010). Organizasyon bu siirecte kendi pazarinmi olusturur, pazarda ilk
olmanin avantajim kullanir ve diger rakipler pazara {iriin ve hizmetleriyle girene kadar ticari
anlamda bagar1 saglar. Mevcut ortam olustugunda ve rakip organizasyonlar pazara girerek
drdn/hizmet uretimine basladiklarinda, stratejik inovasyonu gerceklestiren
organizasyon pazara yayilmis ve hakim oldugundan bu liderligini korumak isten degildir
(Reid ve De Bretani, 2004).

164




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

11. SONUC

Stratejik Inovasyon Y®netimi, kuruma uzun vadeli rekabet avantaji saglayan bir yol haritas
sunar. Bu yaklagim, yeniligi sadece iiriin gelistirme ile degil, siirecler, is modelleri ve deger
onerileri tizerinden biitiinlesik bir degisime doniistiiriir. Bagsarili bir uygulama, belirsizlikleri
Olciilebilir hedefler ve paydas ortakliklariyla yonetir, kaynaklar1 etkin bir sekilde seyreder.
Performans izleme ve adaptasyon, stratejinin canli kalmasini saglar; degisen pazar sartlarina
hizl1 yamit verir. Sonug olarak, Stratejik Inovasyon Yonetimi, organizasyonu dinamik, uyum
saglayabilir ve slirdiiriilebilir rekabet avantaji elde edebilen bir gii¢ olarak konumlandirir.
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OZET

Sosyal inovasyon, toplumsal sorunlar1 paylasan yenilik¢i ¢oziimlerle ele alan ve bu ¢oziimleri
Ol¢iilebilir toplumsal fayda odakli olarak hayata gegiren bir yaklasimdir. Geleneksel teknik
inovasyonun oOtesine gecer; amaci sadece verimlilik artirmak degil, esitsizlikleri azaltmak,
kapsayiciligi gliclendirmek ve herkes i¢in daha adil firsatlar yaratmaktir. Sosyal inovasyonun
temel dinamikleri arasinda paylasimci deger iiretimi, paydaglar arasi isbirligi ve toplumsal
etkilerin 6lgiilebilir olmas1 yer alir. Bu yaklasim genellikle sivil toplum, kamu kurumlari,
akademi ve 6zel sektoriin ortakliklarini kapsar ve tekerlegi yeniden icat etmek yerine mevcut
kaynaklar1 daha etkin kullanmay1 hedefler.

Bircok sosyal inovasyon girisimi, sorun odakli tasarim (design thinking) ve etki odakli is
modelleri kullanir. Problemi hizli bir sekilde tanimlayip prototipleme ve test etme siiregleriyle
¢cozumin etkisini gercek dunyada degerlendirirler. Sonug olarak, ¢oziimler siirdiiriilebilir
finansman modelleriyle desteklenir; sosyal isletmeler, hibeler, devlet destekleri veya kar amaci
giitmeyen fonlar araciliiyla finanse edilir. Diger bir 6nemli nokta, topluluk katiliminin yiiksek
diizeyde olmasidir; bu sayede ¢oziimler kullanici ihtiyaglarina uygun bigimde sekillenir ve
benimsenme orani artar.

Sosyal inovasyonun odaklandig1 alanlar arasinda saglik, egitim, istthdam, enerji, su giivenligi,
gida giivenligi ve afet yonetimi bulunur. Basarili 6rnekler, maliyetleri diisiiren, kapsayiciligi
artiran veya adaleti giliclendiren yeni modeller ve kurumlar ortaya koyar. Ancak etkili
olabilmesi i¢in Ol¢timleme, seffaflik ve hesap verebilirlik kritik rol oynar; bu da etki 6l¢iitleri,
veri toplama ve raporlama siireglerini zorunlu kilar. Sonug olarak, sosyal inovasyon toplumsal
refah1 artirirken mevcut yapilart dontistiirmeyi de amaclar.

Anahtar Kelimeler: Sosyal, inovasyon,toplumsal,stirec

SOCIAL INNOVATION
ABSTRACT

Social innovation is an approach that addresses shared societal problems with innovative
solutions and implements these solutions with a focus on measurable social benefits. It goes
beyond traditional technical innovation; its aim is not only to increase efficiency but also to

reduce inequalities, strengthen inclusivity, and create fairer opportunities for all. The core
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dynamics of social innovation include shared value creation, collaboration among stakeholders,
and measurable social impacts. This approach typically involves partnerships between civil
society, public institutions, academia, and the private sector, aiming to use existing resources
more effectively rather than reinventing the wheel.

Many social innovation initiatives utilize problem-focused design (design thinking) and impact-
focused business models. They quickly identify the problem and evaluate the impact of the
solution in the real world through prototyping and testing processes. As a result, solutions are
supported by sustainable financing models; social enterprises are funded through grants,
government support, or non-profit funds. Another important point is the high level of
community participation; this ensures that solutions are shaped to suit user needs and increases
adoption rates.

Social innovation focuses on areas such as health, education, employment, energy, water
security, food security, and disaster management. Successful examples demonstrate new
models and institutions that reduce costs, increase inclusivity, or strengthen equity. However,
measurement, transparency, and accountability are critical for its effectiveness; this necessitates
impact metrics, data collection, and reporting processes. Ultimately, social innovation aims to
transform existing structures while increasing societal well-being.

Keywords: Social, innovation, societal, process

1. GIRiS

Sosyal inovasyon, toplumsal ihtiya¢ ve ¢6ziim ¢dziimleri iireterek toplumun yasam alanini
genisletmeyi amaclayan bir yaklagimdir. Sosyal inovasyon, yalnizca teknolojik gelisme degil,
ayni zamanda toplumsal bilesenler ve kapsamli de desteklemeyi hedefliyor. Bu sayede sosyal
inovasyon, siirdiiriilebilir ve siirdiiriilebilir bir toplumsal ilerleme saglanir. Sosyal inovasyon,
farkli igbirlikgilerin isbirligi icinde ¢alismasi ve bunlarin bir siireci gerektirir. Bu nedenle etkili
sosyal inovasyon projeleri genellikle toplumsal ihtiyaglara duyarli, kapsayici ve siirdiiriilebilir
yapilara sahiptir.

2. SOSYAL iINOVASYONUN TANIMI

Sosyal inovasyon, toplumsal ve gevresel sorunlara yenilik¢i ¢ozumler Gretmeyi amaglayan,
farkli aktorlerin is birligi icinde gelistirdigi siire¢leri, modelleri ve yaklasimlar ifade eder.
Geleneksel sosyal politika ve hizmet anlayisinin 6tesine gegen sosyal inovasyon, sosyal fayda
yaratmay1 hedefleyen yeni fikirlerin hayata gecirilmesini saglar. Sosyal inovasyon, caligsma
kosullarindan egitime, saglik hizmetlerinden toplumsal kalkinmaya, gida gilivenliginden

stirdiiriilebilir politikalar gelistirilmesine kadar genis bir yelpazede etkili ¢oziimler sunarak
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ekonomik, sosyal ve ¢evresel stirdiiriilebilirligi giiclendiren bir yaklagim olarak 6ne ¢ikmaktadir
(Mulgan vd., 2007).
3. SOSYAL INOVASYONUN KAPSAMI

Sosyal inovasyon, ‘“sosyal bir soruna yonelik, mevcut c¢oziimlerden daha etkili, verimli,
siirdiiriilebilir veya adil olan ve yaratilan degerin 6zel bireylerden ziyade o6ncelikle bir biitiin
olarak topluma kazandirildig1 yeni bir ¢6ziimdiir” (Phills vd., 2008, s.36). Toplumsal sorunlarin
uzun vadede ¢oziime kavusturulmasi ve bu sorunlarin etkisini minimize edilmesi gayesiyle
gelistirilen sosyal inovasyon, stratejik yonetim kapsaminda islevsel bir arag¢ olarak
degerlendirilebilir (Erbil, 2017, s.308).

Sosyal inovasyonun kritik dnemi, {i¢ ana unsura dayanmaktadir:

e Artan yasl niifus nedeniyle isgiiciinlin azalmasi, sosyal giivenlik sistemlerinin ve refahin
korunabilmesi i¢in ¢alisanlarin verimliligini artirma ihtiyacini ortaya koymaktadir. Verimlilik,
“yogun ¢alisma”, “uzun saatler calisma” ve “akilli ¢alisma” kavramlarinin uyumlu bir sekilde
birlesmesine baglidir.

e Bilgi temelli ve rekabetci bir ekonomide katma degeri artirmak igin iggiicliniin yetenek ve
yeterliliklerinin gelistirilmesi ve bu potansiyelin etkin bir sekilde kullanilmast sarttir.

e Teknolojik yenilikler, yalnizca sosyal inovasyon (kurumlarin teknolojiye uyum saglamast,
dinamik yonetim yaklasimlari, calisanlarin becerilerini gelistiren egitim programlar1 ve
calisanlarin siirece aktif katilimi gibi) ile biitiinlestiginde gercek fayda saglayabilir (Pot ve
Vaas, 2008, s.470-471).

4. SOSYAL INOVASYONUN TURLERI

Sosyal inovasyon tiirleri arasinda hem tamamlayic1 hem de ayristirict iliskiler bulunmaktadir
ve bu tirler sosyal yenilik ekosisteminin ¢ok katmanli yapisini yansitmaktadir. TEPSIE
projesinin siniflandirdigy tiirler (yeni hizmetler, uygulamalar, siirecler, kurallar ve organizasyon
formlar1) cogunlukla pratikte gézlemlenen somut yenilik bigimlerini ifade ederken, Marques
vd., (2018) tarafindan ortaya konan yapisal, hedefe yonelik ve aragsal sosyal inovasyon
kategorileri daha ¢ok stratejik ve sistemik diizeydeki farklilagmalar1 yansitmaktadir.

5. SOSYAL INOVASYONUN SURECI

Sosyal inovasyonu literatiirde bir siire¢ olarak ilk tanimlayan isimlerden biri Mulgan (2006)
olmustur. Mulgan (2006, s. 151-155), sosyal inovasyon siirecini dort temel asamada
modellemistir:

Ihtiyag Analizi ve Fikir Uretme: Toplumsal ihtiyaglar analiz edilmesi ve bu ihtiyaclara

yonelik potansiyel ¢c6ziim Onerilerinin gelistirilmesi.
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Prototipleme ve Test Etme: Uygulanabilirligi ©ngoriilen fikirlerin segilerek pratik
uygulamalarla test edilmesi.

Degerlendirme, Olgeklendirme ve Yaygilastirma: Test asamasinda basarili bulunan fikirlerin
degerlendirilmesi, daha genis kitlelere ulastirilmas1 amaciyla Olgeklendirilmesi ve
yayginlagtirilmasi.

Ogrenme, Uyum ve Siirekli Gelisim: Uygulama sonuglarindan elde edilen geri bildirimlerle
stirecin siirekli olarak 6grenme ve adaptasyon yoluyla iyilestirilmesi.

6. SOSYAL INOVASYONUN OZELLIKLERI

Kog’a (2010, s.205-206) gore sosyal inovasyonun ana 6zellikleri;

e Uzun Omiirli ve dayaniklidir.

e Tek cat1 altinda toplumun bir¢ok 6gesini bir araya getirir.

¢ Sosyal tesebbiis ve sosyal tesebbiisciilere ihtiyag duyar

¢ Toplumun ¢ogunlugunu etki altina alma kabiliyetine sahiptir.

e Sosyal problemlerin uzun sureli ¢6ziimlemesini gerektirir.

e Inovasyona, toplumsal bilince ve toplumsal destege gereksinim duyar.

e Medya ve teknoloji gibi cesitli altyap1 unsurlarinin katkisina ihtiyac duyar.

7. SOSYAL INOVASYONUN TEMEL BOYUTLARI

Konsept ve anlayis, teknoloji ve yeniligi igerir. Sosyal degisim aktorleri, STK'lar ve hiikiimet
icin ihtiyaglar ve degisiklikler, kaynaklar, diizenlemeler ve yetkilendirmeler ve siire¢
dinamikleri sosyal inovasyonun boyutlaridir. Bu boyutlar sosyal yeniligin gizli giiclinii
etkilemektedir (Howaldt ve ark., 2014).

8. SOSYAL INOVASYONUN KULLANIM ALANLARI

Halag ve ark. (2014, 5.169) gore sosyal inovasyonun kullanim alanlar1 su sekilde 6zetlenebilir:
e Toplumsal Ihtiyaglara Yonelik Coziimler: Mevcut veya yeni ortaya ¢ikan toplumsal sorunlari
ele almak ve ihtiyaglari karsilamak i¢in yenilikg¢i {iriin, hizmet ve sistemler tasarlamak.

e Piyasa Dis1 Ihtiyaglara Yonelim: Ekonomik inovasyonlardan ayrigarak, piyasanin
karsilamakta yetersiz kaldig1 toplumsal gereksinimlere odaklanmak.

e Sosyal Sermaye ve Verimlilik Artis1: Isgiiciiniin yetkinliklerini ve potansiyelini yiikselterek,
sosyal sermayeyi giiclendiren yeni yaklasimlar gelistirmek.

e Toplumun Teknolojik Adaptasyonu: Teknolojik yeniliklerin uygulanmasindan sonra,

toplumun bu degisimlere uyum saglayacak sekilde yapilandirilmasi ve diizenlenmesi.
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9. SOSYAL INOVASYONUN AKTORLERI

Bu aktorler; kamu otoriteleri, 6zel sektor kuruluslari, sivil toplum ve goniillii orgiitler, akademik
kurumlar, bireyler siniflandirilabilir (Nicholls, 2008). Her bir aktor grubu, sosyal inovasyon
siireclerinde farkli kaynaklar, uzmanliklar ve perspektifler sunarak toplumsal sorunlara daha
kapsamli ve biitiinciil ¢oziimler gelistirilmesine katki saglamaktadir (Cajaiba-Santana, 2014).
10. SOSYAL INOVASYON SURECINDE PAYDASLAR VE ROLLERI

Literatiirde “sosyal ittifaklar” veya “stratejik ortakliklar” olarak da adlandirilan bu isbirlikleri,
“kurumsal ve kar amaci glitmeyen (STK) sektorlerin kesisim noktasinda” ortaya ¢ikan yapilar
olarak tanimlanir (Selsky & Parker, 20035, s. 851; Yaziji & Doh, 2009). Bu ortakliklar, piyasa
basarisizliklarin1 gidermek (Austin vd., 2006) veya yeni toplumsal firsatlar1 degerlendirmek
(Crane ve Matten, 2007) amaciyla her bir ortagin temel yetkinliklerini stratejik bir bigimde
birlestirir. Bu sinerji, sosyal inovasyonun ortaya ¢ikmasi i¢in zemin hazirlar (Hess vd., 2002;
Waddock, 1989).

11. SOSYAL INOVASYONUN OLCUMU

Sosyal inovasyonun ¢ok boyutlu yapisini 6l¢gmek i¢in Bund vd. (2013), hem nicel hem de nitel
gostergeleri iceren metodolojik bir cerceve Onermistir. Bu gercevenin temel bilesenleri
sunlardir:

Siireg Olgiitleri: Paydas katilim, igbirligi ve birlikte yaratma gibi inovasyona dahil olan
siireglerin degerlendirilmesi.

Cikt1 Olgiitleri: Saglanan hizmetler, olusturulan iiriinler veya kurulan aglar gibi inovasyonun
anlik sonuglarinin olgiilmesi.

Sonug Olgiitleri: Sosyal davramslar, politikalar veya sistemlerdeki degisiklikler gibi daha uzun
vadeli sonuglarin degerlendirilmesi.

Etki Olgiitleri: Sosyal refah, esitlik ve kapsayicilik dahil olmak iizere daha genis toplumsal
etkilerin él¢tlmesi.

12. SOSYAL INOVASYONUN OLCUMUNE ILISKIN UYGULAMADA
KARSILASILAN ZORLUKLAR

Sosyal inovasyonu 6lgmek dogasi gere§i zordur ciinkii genellikle ¢ok yonlii ve uzun vadeli
surecler iceren karmasik sosyal meseleleri ele alir. Sosyal inovasyonlar tipik olarak nedensel
iligkilerin ac¢ik olmadigr karmasik ortamlarda calistigi ve belirli sonuglarin dogrudan
inovasyona atfedilmesini zorlastirir (Antadze & Westley, 2012).

Sosyal inovasyonu 6lgmek uygun veri gerektirir; ancak sosyal inovasyonun 6l¢imi heniz

emekleme asamasindadir. Sosyal inovasyonu 6l¢gmenin bu zor olmasinin temel nedenleri, heniiz
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sosyal bilimlerde yeni sayilabilecek bir arastirma konusu olmasindan, sosyal inovasyonun
aktorlerinin yani Sivil Toplum Kurulusu, sosyal girisimciler ve sosyal 46 girisimcilere yonelik
kayitl istatistiklerin tutulmamasi gibi sebepleri vardir. Rakamlar sosyal inovasyonun erisimini
veya Olgegini yakalayabilirken, daha derin toplumsal etkileri anlamak igin niteliksel gostergeler
gereklidir (Glanzel vd., 2013).

13. SOSYAL INOVASYON iLE iLGIiLI YAPILMIS CALISMALAR

Aydemir (2021, s.251), Sosyal Bilgiler Ogretmen Adaylarinin Sosyal Inovasyon ve Yanal
Diisiinme Egilimleri baslikli arastirmasinda, iki farkli tiniversiteden 272 gonulli sosyal bilgiler
Ogretmen adayi ile calismistir. Arastirma, sosyal bilgiler 6gretmen adaylarinin sosyal inovasyon
egilimlerinin egitim yillarina bagh olarak anlamli farkliliklar gésterdigini ve sosyal inovasyon
ile yanal diistinme arasinda olumlu ve anlamli bir bag oldugunu ortaya koymustur.

Sekerdil ve Giines (2022, s.13) calismasini, isletmelerde stratejik yonetim igin gerekli
olabilecek doniisiimsel liderlik, dinamik yetenekler ve is modeli inovasyon siire¢lerinin teorik
olarak anlasilmasini saglamak ve bu faktorlerin etkilesimini ve sosyal inovasyon iizerindeki
etkilerini bir arastirma olarak arastirmak amaciyla yapmustir. Arastirmada nicel arastirma
yontemi kullanilmis olup, calisma kapsaminda anket formlari kullanilmistir. Orneklem olarak
Istanbul'daki KOBI'lerde calisan 198 calisan kullanilmustir. Doniisiimeii liderlik degiskeni
sosyal inovasyon degiskenini agiklamamaktadir. Sosyal inovasyon yalnizca sosyal girisimciler,
sivil toplum kuruluslar1 ve devlet tarafindan gergeklestirilemez. Isletmeler ¢alisanlarinin hayata
bakis acilarini 29 degistirmelerini ve toplumla biitiinlesmelerini saglar. Dolayisiyla orgiit
icindeki bireyler sosyal agidan yenilik¢i olabildikleri gibi, sosyal inovasyondan dogrudan veya
dolayl1 olarak da faydalanabilmektedirler.

Edwards-Schachter ve Wallace (2017) sosyal yenilik kavraminin evrimini kapsamli literatiir
taramasiyla analiz etmis, kavramin analitik ¢cer¢ceveden normatif ve politika odakl bir yapiya
evrildigini gostermistir. Ates (2017) ise Tirkiye’de sosyal inovasyonun sosyal politika
baglamindaki konumunu nitel yontemlerle incelemis; devletin destekleyici roliinii
onemsemistir. Silveira ve Zilber (2017) ise sosyal inovasyonu kurumsal teori ve sosyal
girisimcilik perspektifinden tartismis, nicel ¢calismalara olan ihtiyact vurgulamistir.

14. SONUC

Sosyal inovasyon, toplumun kars1 karsiya kaldig1 karmasik ve 6nemli giinliik ¢6ziimii bulmada
biiyiik potansiyele sahip bir ¢oziimdiir. Bu yaklasim, toplumsal gercek ve kalici degisimler
yaratmay1 amaglayarak siirdiiriilebilir toplumsal gelismeyi tesvik eder. Toplumun farkli

kesimlerini bir araya getirerek cesitlilikten gili¢ alan sosyal inovasyon projeleri, kolektif
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cOziimler iiretebilir ve toplumsal dayanismay1 saglayabilir. Sonug olarak, sosyal inovasyonun
toplumsal toplumun gelismis ve etkili ¢coziimleriyle insanlarin yasaminin artirilabilecegine
inanilir. Bu nedenle sosyal inovasyon, gelecegin daha adil, siirdiiriilebilir ve kapsayict bir
toplumun kaynagina katki saglayabilir.
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TURKIYE’DE SARIMSAK FIiYATLARININ MEVSIMSEL ARIMA (SARIMA)
MODELI ILE ANALIZI

Bekir Sitki SIRIKCI
Yozgat Bozok University, Faculty of Agriculture, Department of Agricultural Economics, Yozgat
ORCID: 0000-0002-4780-2129

OZET

Bu c¢alismada, Tiirkiye sarimsak piyasasindaki reel fiyat dinamiklerinin zaman serisi
cercevesinde analiz edilmesi amaclanmistir. Ozellikle fiyatlardaki gecikmeli etkilerin ve
mevsimsel desenlerin belirlenmesine odaklanilmistir. 1994:01-2024:12 dénemini kapsayan
toplam 372 aylik reel fiyat gozlemi kullanilmistir. Tanimlayici istatistikler ve birim kok testleri
sonucunda seri, diizeyde duragan bulunmamis; ancak birinci farki alindiginda duragan hale
gelmistir. Alternatif modeller karsilastirilmis ve Akaike (-2.116) ile Schwarz (-2.052) bilgi
kriterlerine dayanarak, kalan orta vadeli otokorelasyonu yakalamak amaciyla ek bir MA(6)
bileseni iceren ARIMA(1,1,1)(1,0,1)12 modeli en uygun spesifikasyon olarak secilmistir. Artik
tanilamalar1 Ljung—Box Q testi ile gergeklestirilmis ve modelin istikrar1 ters kok analizi ile
degerlendirilmistir. Tiim aday model spesifikasyonlari yalinlik ve istatistiksel yeterlilik
acisindan incelenmistir. Temel katsayilarin %35 anlamlilik diizeyinde istatistiksel olarak anlaml
oldugu belirlenmistir. Ljung—Box testi sonuglari, artik terimlerde anlamli bir otokorelasyon
bulunmadigini1 gostermistir. Statik tahmin degerlendirmesinde Theil Esitsizlik Katsayis1 0.065
ve Sapma Orani 0.000068 olarak elde edilmistir. U2 istatistiginin (0.865) birden kii¢iik olmasi,
modelin naif tahmin yaklagimina kiyasla daha iyi performans gosterdigini ortaya koymustur.
Bu bulgular, 6rneklem i¢i tahmin performansinin tatmin edici diizeyde oldugunu
gostermektedir. Sonuclar, gecmis fiyat hareketleri ile mevsimsel dongiilerin sarimsak fiyat
olusum siirecinde 6nemli rol oynadigini ortaya koymaktadir. Genel olarak mevsimsel ARIMA
modeli, sarimsak piyasasindaki reel fiyat dinamiklerinin analiz edilmesinde istatistiksel olarak
tutarlt bir ¢erceve sunmakta ve kisa donem fiyat tahmini ile piyasa analizleri agisindan
kullanilabilir bir ara¢ saglamaktadir.

Anahtar Kelimeler: Sarimsak Fiyatlari, Mevsimsel ARIMA (SARIMA), Fiyat Dinamikleri,

Zaman Serisi Analizi, Turkiye
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ANALYSIS OF GARLIC PRICES IN TURKIYE USING A SEASONAL ARIMA
(SARIMA) MODEL
ABSTRACT

This study aimed to analyze real price dynamics in the Turkish garlic market within a time
series framework. Particular emphasis was placed on identifying lagged price effects and
seasonal patterns in garlic prices. A total of 372 monthly real price observations covering the
period 1994:01-2024:12 were used. Descriptive statistics and unit root tests were conducted.
The series was found to be non-stationary at level but stationary after first differencing.
Alternative models were compared, and based on the Akaike (-2.116) and Schwarz (-2.052)
information criteria, the ARIMA(1,1,1)(1,0,1);2 model including an additional MA(6)
component to capture remaining medium-term autocorrelation was selected as the most
appropriate specification. Residual diagnostics were performed using the Ljung—Box Q test,
and model stability was evaluated through inverse root analysis. All candidate specifications
were evaluated to ensure parsimony and statistical adequacy. Key estimated coefficients were
found to be statistically significant at the 5% level. The Ljung—Box test indicated no significant
residual autocorrelation. In the static forecast evaluation, a Theil Inequality Coefficient of 0.065
and a Bias Proportion of 0.000068 were obtained. The U2 statistic (0.865), being less than unity,
suggested that the model outperformed the naive forecasting approach. These results indicated
satisfactory in-sample forecasting performance. It was observed that past price movements and
seasonal cycles played a significant role in the price formation process of garlic. Overall, the
seasonal ARIMA model was found to provide a statistically consistent framework for analyzing
real price dynamics in the garlic market and was shown to serve as a reliable tool for short-term
price forecasting and market analysis.

Keywords: Garlic Prices, Seasonal ARIMA (SARIMA), Price Dynamics, Time Series
Analysis, Turkiye
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COCUGUN ZORLAYICI DAVRANISLARININ AiLE PSIKOLOJIK
SAGLAMLIGINA ETKIiSi
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OZET

Bu aragtirmanin amaci, engelli ¢ocuga sahip ailelerde c¢ocuklarin sergiledigi zorlayict
davraniglarin aile psikolojik saglamlik diizeyine olan etkisini incelemektir. Arastirma, Tokat
ilinde yasayan, 5-18 yas araliginda engelli cocuga sahip 110 anne ile gergeklestirilmistir.
Arastirmada iliskisel tarama modeli kullanilmis ve veriler, “Cocugun Zorlayici Davraniglar
Olgegi 2” ile “Aile Psikolojik Saglamlik Olgegi Kisa Formu” araciligryla toplanmustir.

Elde edilen bulgulara gore; cocuklarin zorlayic1 davranig diizeyleri ile ailelerin psikolojik
saglamlik diizeyleri arasinda negatif yonlii anlaml iligkiler tespit edilmistir. Cocuklarin
yaslarinin kiigiildiikce (6zellikle 5-8 yas) zorlayici davranis diizeylerinin arttig1 ve buna bagl
olarak ailelerin iletisim, pozitif ¢cergeveleme ve psikolojik saglamlik diizeylerinin daha yiiksek
oldugu goriilmiistiir. Kiz ¢ocuklarinin erkek ¢cocuklara gore daha yiiksek zorlayici davraniglar
sergiledigi ve bu durumun aile psikolojik saglamligin1 daha fazla etkiledigi bulunmustur.
Ebeveynlerin yas, egitim diizeyi ve mesleki durumlarinin da bu degiskenler iizerinde anlamli
etkileri oldugu belirlenmistir. Ozellikle geng yasta ebeveyn olanlarin ¢ocuklarmin daha yiiksek
aile psikolojik saglamligina sahip oldugu goriilmiistiir.

Bu sonuglar, ¢ocugun bireysel davranislarinin aile sistemine olan etkisini vurgularken, aile ici
dayaniklilik ve islevselligin ¢ocuk davranislariyla karsilikli bir etkilesim i¢inde oldugunu
gostermektedir. Arastirma bulgulari, erken miidahale programlari ve aile temelli destek
sistemlerinin 6nemine isaret etmektedir.

Anahtar Kelimeler: Zorlayic1 davranis, psikolojik saglamlik, aile, ¢ocuk, engelli cocuk,
ebeveyn ozellikleri.

THE EFFECT OF A CHILD'S
CHALLENGING BEHAVIOURS ON FAMILY PSYCHOLOGICAL WELL-BEING
ABSTRACT

The purpose of this study is to examine the effect of challenging behaviors exhibited by children
in families with disabled children on the psychological resilience level of the family. The study

was conducted with 110 mothers living in Tokat province who have disabled children aged 5-
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18. A correlational survey model was used in the study, and data were collected using the
“Child's Challenging Behaviors Scale 2” and the “Family Psychological Resilience Scale Short
Form.”

According to the findings, significant negative correlations were found between the levels of
challenging behaviors in children and the levels of psychological resilience in families. It was
observed that as children's ages decreased (especially between 5 and 8 years old), their levels
of challenging behaviors increased, and consequently, families' communication, positive
framing, and psychological resilience levels were higher. It was found that girls exhibit higher
levels of challenging behavior than boys, and that this situation has a greater impact on family
psychological resilience. It was also determined that parents' age, education level, and
occupational status have significant effects on these variables. In particular, it was observed
that children of younger parents have higher levels of family psychological resilience.

These results emphasize the impact of the child's individual behavior on the family system and
demonstrate that family resilience and functionality are in a reciprocal interaction with child
behavior. The research findings point to the importance of early intervention programs and
family-based support systems.

Keywords: Challenging behavior, psychological resilience, family, child, child with
disabilities, parental characteristics

1. GIRiS

Cocuklar gelisim siireclerinde sosyal, ekonomik ve kiiltiirel alanda gelisme ve degismeler
yagsamaktadir. Bu gelisme ve degisimler ¢oziilmesi gereken uyum sorunlari olusturabilmekte
gelisme ve degismelere ayak uydurabilen, ¢evresi ile dengeli iligkiler kurabilen ya da uyum
saglayamayan bireylerin toplum i¢inde var olmasina yol acabilmektedir. Uyum bireyin,
cevresiyle etkilesimi siiresince gevresindeki degisikliklere uygun davranis sekilleri bulabilmesi,
benligi ve iginde yasadigi cevre ile dengeli bir iligki kurabilmesi, bu iligkiyi yasam boyu devam
ettirebilmesi olarak tanimlanmaktadir (Basaran, 1974; Yavuzer, 1985; Aslan, 1997; Cakmak ve
Saatcioglu, 2003). Yapilan aragtirmalarda ¢ocuklarin anaokulundan dordiincii sinifa dek gegen
siirede uyumlu egilim gostermedikleri, erkek cocuklarinin kizlara gére uyumsuz davranislar
daha cok sergiledikleri ve bu uyumsuzluklarin kisilik sorunlarindan ¢ok davranis sorunlarinda
daha gegerli oldugu goriilmiistiir (Lindholm ve Touliatos, 1981).

Cocuklarin davranis sorunlarina gesitli etkenler neden olmaktadir. Bunlardan bir kismi ¢ocukla
ilgiliyken bazilar1 uygun olmayan programla ya da 6grenme ortamindaki kosullarla ilgilidir

(Jones, Ling ve Charlton, 1999). Bu nedenle ¢ocuktaki davranis sorunlari i¢ ve dis nedenler
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olarak ikiye ayrilabilir. Sosyo-ekonomik statii, etnik gruplara ait olma, annenin depresif ve
rahatsizliginin olmasi dis nedenler, ebeveynlik uygulamalari, cocugun gegirdigi hastaliklarin
cocukta biraktigi izler ise i¢ nedenler olarak siralanabilir. Bu etkiler fazla 6nemli olmasa da bir
araya geldiginde c¢ocugun i¢sel ve digsal davranislar1 iizerinde Onemli etkiler
yaratmaktabilmektedir (Pike, Iervolino, Eley, Price ve Plomin, 2006). Davranisin istendik ya
da istenmedik olarak degerlendirilmesinde sureklilik, yogunluk, israrlilik, siddet, davranisi
gosteren kisinin gelisim donemi, yasi, cinsiyeti, sorun ve engelleri, toplumun kiiltiirel yapisi,
aile ortami, okul ve sif cevresi, kosullar, mekan gibi boyutlar 6nemli etkenler olarak
degerlendirilmektedir (Lewis, 1990; Morgan, 1998; Jones, Ling ve Charlton, 1999; Humphreys,
1999; Karaoglu, 2002). Ayrica ¢ocuklarin ¢evrelerindeki yetiskinlerle farkli etkilesim iginde
olmalar1 nedeniyle ev ve okul ortamlarinda farkli davrabildikleri goriilmektedir (Cai, Kaiser ve
Hancock, 2004). Genellikle uygun olmayan aile, egitim ve toplum gevresi iginde bu tiir
bozukluklarla daha sik karsilasiimaktadir (Oztiirk, 1997). Davranis sorunlar1 erken gocukluk
doéneminde ¢ocukluklar arasinda yaygin olarak goriilmektedir (Mcgee, Silva ve Williams, 1984;
Douglas, 1989; Herrera ve Little, 2005). Luk, Leung, Bacon-Shone ve ark., (1991)
aragtirmalarinda genel niifustaki anaokulu ¢ocuklarinin %5-14"{iniin orta ve ciddi davranig
sorunlar1 sergilediklerini ortaya g¢ikarmislardir. Yapilan diger arastirmalarda da 18 yasin
altindaki ¢cocuk ve ergenlerin %12-

22’sinin ruh saglhigi hizmetlerine gereksinim duymakta oldugu bulunmus ve yaklasik yedi
bucuk milyon cocuk ve ergenin, bir ya da daha fazla psikolojik bozukluk gosterdigi tahmin
edilmistir (Greenberg, Domitrovich ve Bumbarger, 2001). Barron ve Earls (1984)
anaokulundaki erken davranig sorunlarinin gorece sabit ve okulda ve ergenlikteki depresyon,
intihar distincesi, kaygi ve sugluluk gibi ciddi psikiyatrik bozukluklarin ve davranis
sorunlarinin gostergesi oldugunu belirtmistir. Douglas (1989) ise ¢ocuklarin erken yasta
gosterdikleri davranis sorunlarinin daha sonra kayboldugunu, ancak bazi ¢ocuklarda devam
ettigini sOylemektedir. Caspi (1995) calismasinda ii¢ yasinda ortaya ¢ikan mizacin yetiskin
donemindeki davranis sorunlarinin yordayicisi oldugunu ortaya koymus ve kiigiik yaslardaki
tek basina kontrol eksikligi ile olumsuz duygusalligin 15 yaslarindaki saldirganlik gibi digsal
sorunlarin yordayicisi oldugunu saptamistir (Akt. Nelson, Martin, Hodge, Havill ve Kamphaus,
1999) Genellikle kizlarin davraniglarinin - 6gretmenlerin okuldaki davranislara iliskin
beklentilerine uygunken erkek cocuklarinin, 6zellikle de okuloncesi donem basta olmak tizere
cocuklukta daha ¢ok digsal sorunlar sergiledikleri 6ne siiriilmektedir (Hammarberg ve
Hagekull, 2002).
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2. ARASTIRMA VE BULGULAR

Bu bdliimde; aragtirmanin modeli, evren ve 6rneklemi, veri toplama siireci, verilerin analizi
basliklarina yer verilmistir.

2.1. Arastirmanin Modeli

Cocugun zorlayici davramislarinin aile psikolojik saglamligina etkisinin incelenece8i bu
calismada iliskisel tarama modeli kullanilacaktir.

2.2. Evren ve Orneklem

Arastirmanin evrenini Tokat ilinde bulunan 5-18 yas arasi engelli ¢ocugu bulunan anneler
olusturmaktadir. Orneklem grubu ise mevcut evrenden amagcl drnekleme ydntemlerinden dlgiit
ornekleme yontemi kullanilarak arastirmaya dahil edilecektir. Olgiit drnekleme dahil etme ve
hari¢ tutma kriterleri dogrultusunda orneklem olusturmaya olanak taniyan ornekleme
yontemidir (Buyiikoztiirk vd., 2012). Orneklem grubunu géniillii olarak katilmay kabul etmis
108 birey olusturacaktir. Orneklem hacmi igin literatiirde cesitli pratik kurallar vardir.
Bunlardan biri "6l¢ek calismalarinda 6rneklem hacmi her 6lgek maddesinin minimum 5 kati
olmalidir (Tavsancil, 2014) 6nerisi dikkate alinmistir .

2.3. Veri Toplama Sareci

Bu arastirma Tokat il merkezinde 5-18 yas engelli cocuga sahip annelerle hem online ortamda
hem de yiiz yiize goriisme teknigi kullanilarak yiiriitiilecektir. Arastirmaya katilmak isteyen
ebeveynlere arastirmaci tarafindan hazirlanan “Kisisel Bilgi Formu”, “Cocugun Zorlayici
Davrams Olcegi 2 7 “dile Psikolojik Saglamhik Olcegi Kisa Formu (APSOKF)
uygulanacaktir. Elde edilen veriler 1s518inda ¢ocugun zorlayict davraniglarinin aile psikolojik
saglamligma etkisinin incelenmesi amaglamaktadir. Arastirmaya dahil olmak isteyen
katilimcilara ¢alismanin igerigi ile ilgili arastirmaci tarafindan bilgilendirmede bulunulacaktir.
Bu dogrultuda annelere arastirmanin amaci, ¢aligmadan ne gibi faydalar elde edilecegi, hangi
testlerin uygulanacagi, uygulamanin ne kadar siirecegi, verdikleri bilgilerin gizliligi, istenildigi
zaman katilmdan vazgegilebilecegi, arastirma siiresince arastirmaciya ulasilabilmesi gibi
konularda bilgi verilecektir. Ebeveynin konuyla ilgili sorular1 varsa yanitlanacaktir. Calismanin
uygulamasi 01 Nisan- 01 Mayis 2025 tarihleri arasindadir.

2.4. Verilerin Analizi

Bu arastirmada elde edilen verilerin analizinde SPSS 27.0 (Statistical Package for the Social
Sciences) istatistik programi kullanilmistir. Tanimlayicr istatistikler kapsaminda degiskenlerin
aritmetik ortalama, standart sapma, minimum ve maksimum degerleri hesaplanmistir. Verilerin

normal dagilima uygunlugu Kolmogorov-Smirnov ve Shapiro-Wilk testleri ile
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degerlendirilmis; buna ek olarak degiskenlerin carpiklik (skewness) ve basiklik (kurtosis)
degerleri incelenmistir. Skewness ve kurtosis degerlerinin -1,5 ile +1,5 araliginda olmasi
durumunda verilerin normal dagildigi kabul edilmistir. Gruplar arasinda degiskenlerin
karsilagtirilmasinda, iki grup oldugu durumlarda bagimsiz oOrneklemler igin t testi
uygulanmustir. Ikiden fazla grup iceren karsilastirmalarda tek yonlii varyans analizi (ANOVA)
yapilmis; anlamli farklilik tespit edilen degiskenler i¢in farkin hangi gruplar arasinda oldugunu
belirlemek amaciyla Tukey HSD post-hoc testi kullanilmistir. Tiim analizlerde anlamlilik
diizeyi p<0,05 olarak kabul edilmistir. Ayrica degiskenler arasindaki iligkileri belirlemek
amaciyla Pearson korelasyon analizi yapilmistir. Korelasyon katsayilar1 (r) yorumlanirken .10-
.29 arasi1 zayif, .30-.49 aras1 orta, .50 ve iizeri degerler giiclii iliski olarak degerlendirilmistir.
Analizlerde istatistiksel olarak anlamli bulunan iliskiler i¢in p degerleri raporlanmistir.

3. BULGULAR

Bu bolimde elde edilen verilerin analizleri sonucunda ulagilan bulgular yer almaktadir

3.1. Sosyo-demografik Ozelliklere iliskin Bulgular
Tablo 1. Sosyo-demografik 6zelliklere iliskin frekans dagilim tablosu

Degisken Kategori n %
5-8 40 36,36
9-11 13 11,82
Cocuk, Yas 15 15 20 18,18
16-18 37 33,64
. Kiz 48 43,64
Cocuk, Cinsiyet Erkek 62 56.36
Ik Cocuk 87 79,09
Dogum Siras1  Ortancalardan 0 0,00
Son Cocuk 23 20,91
Tek Cocuk 31 28,18
Cocuk Sayis1  2-3 Kardes 69 62,73
4+ Kardes 10 9,09
Medeni Durum Evli, Beraber 97 88,18
Bosanmig, Ayrilmis 13 11,82
15000-25000 TL 29 26,36
Aile Toplam  25001-30000 TL 22 20,00
Gelir 30001-40000 TL 12 10,91
40001 TL+ a7 42,73
Cekirdek Aile 85 77,27
Aile Tipi Genis Aile 15 13,64
Parcalanmig Aile 10 9,09

Cocuklarin yas grubuna gore dagilim incelendiginde, en biiyiik grubu 5-8 yas araligindaki
cocuklar olusturmakta olup bu grupta n = 40 (%36,36) cocuk bulunmaktadir. Bunu n = 37
(%33,64) ile 16-18 yas grubu takip etmektedir. 12-15 yas grubunda n =20 (%18,18) cocuk yer
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alirken, en az temsil edilen grup n = 13 (%11,82) ile 9-11 yas grubudur. Cinsiyete goére
dagilimda, katilimcilarin n = 62 (%56,36)’s1 erkek c¢ocuklardan, n = 48 (%43,64)’1 ise kiz
cocuklardan olusmaktadir. Bu dagilim erkek ¢ocuklarin ¢alismada daha yiiksek oranda temsil
edildigini géstermektedir. Dogum sirasina gore degerlendirmede, ¢cocuklarin biiytlik bir kismi n
= 87 (%79,09) ile ilk ¢ocuk konumundadir. n = 23 (%20,91) ¢ocuk ise son c¢ocuk olarak
belirtilmistir. Ortanca ¢ocuk kategorisinde ise hi¢ katilimc1 bulunmamaktadir (n = 0, %0,00).
Cocuk sayisina gore dagilimda, ailelerin gogunlugu n = 69 (%62,73) ile 2-3 kardesli yapilardan
olugmaktadir. n = 31 (%28,18) cocuk tek ¢ocukken, n = 10 (%9,09) ¢ocuk ise 4 ve lizeri kardes
sayisina sahiptir. Anne-baba medeni durumu agisindan katilimcilarin cogu n =97 (%88,18) ile
evli ya da birlikte yasayan bireylerden olusmaktadir. Bosanmig veya ayrilmis ebeveynlere sahip
cocuk sayistise n =13 (%11,82)’dir. Aile toplam gelir diizeyi incelendiginde, en yiiksek oranda
n =47 (%42,73) katilimcinin gelirinin 40001 TL ve tizerinde oldugu goriilmektedir. Diger gelir
gruplarinda n = 29 (%26,36) ile 15000-25000 TL, n = 22 (%20,00) ile 25001-30000 TL, ve n
= 12 (%10,91) ile 30001-40000 TL diizeyindeki aileler yer almaktadir. Aile tipi agisindan
dagilimda, katilimcilarin biiyiik ¢ogunlugu n = 85 (%77,27) ile ¢ekirdek aileden gelmektedir.
Genis aile yapisinda n = 15 (%13,64) katilimc1 bulunurken, parcalanmis aileden gelen ¢cocuk
sayist n = 10 (%9,09)’dur.

3.2. Ebeveyn Ozelliklerine iliskin Bulgular

Tablo 2. Ebeveyn Ozelliklerine Iliskin frekans dagilim tablosu

Degisken Kategori n %
18-24 0 0,00
25-30 11 10,00
Anne, Yas 31-36 26 23 64
37+ 73 66,36
18-24 0 0,00
25-30 7 6,36
Baba, Yas 31-36 18 16,36
37+ 85 77,27
Tlkokul 46 41,82
Ortaokul 9 8,18
Anne, Egitim Diizeyi Lise 12 10,91
Universite 38 34,55
Lisansusti 5 4,55
Tlkokul 36 32,73
Ortaokul 14 12,73
Baba, Egitim Diizeyi Lise 16 14,55
Universite 31 28,18
Lisansusti 13 11,82
Anne, Meslek Memur 26 23,64
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Isci 0 0,00
Emekli 0 0,00
Ev Hanimi 70 63,64
Ozel Sektor 14 12,73
Memur 28 25,45
Isci 25 22,73
Baba, Meslek Emekli 12 10,91
Calismiyor 22 20,00
Ozel Sektor 23 20,91

Anne yas1 incelendiginde, katilimcilarin biiyiik cogunlugunu n = 73 (%66,36) ile 37 yas ve
tizeri anneler olusturmaktadir. Bunu n = 26 (%23,64) ile 31-36 yas arasi anneler ve n = 11
(%10,00) ile 25-30 yas aras1 anneler izlemektedir. 18-24 yas aras1 anne bulunmamaktadir (n =
0, %0,00). Baba yas1 dagiliminda da benzer sekilde en yiiksek oran n = 85 (%77,27) ile 37 yas
ve Uzeri babalara aittir. Bunu n = 18 (%16,36) ile 31-36 yas, n = 7 (%6,36) ile 25-30 yas grubu
takip etmektedir. 18-24 yas arasi baba da bulunmamaktadir (n = 0, %0,00). Anne egitim
diizeyine bakildiginda, annelerin biiylik bir kism1 n = 46 (%41,82) ile ilkokul mezunudur.
Ardindan n = 38 (9%34,55) ile liniversite mezunlar1 gelmektedir. Diger egitim seviyelerin = 12
(%10,91) ile lise, n =9 (%8,18) ile ortaokul ve n =5 (%4,55) ile lisansusti diizeyindedir. Baba
egitim diizeyi agisindan dagilim daha dengeli olmakla birlikte en yuksek oran n = 36 (%32,73)
ile ilkokul mezunlarina aittir. Bunu n = 31 (%28,18) ile liniversite mezunlari, n = 16 (%14,55)
ile lise mezunlar1, n = 14 (%12,73) ile ortaokul mezunlar1 ve n = 13 (%11,82) ile lisansiistii
mezunlari izlemektedir. Anne meslegi dagiliminda biiyiik ¢ogunluk n = 70 (%63,64) ile ev
hanimidir. Diger meslek gruplarindan n = 26 (%23,64) anne memur olarak ¢alisirken, n = 14
(%12,73) 6zel sektorde ¢alismaktadir. Is¢i ya da emekli anne bulunmamaktadir (n = 0, %0,00).
Baba meslegi acisindan ise dagilim daha ¢esitlidir. n = 28 (%25,45) baba memur olarak
calisirken, n = 25 (%22,73)’1 is¢i, n = 23 (%20,91)’1i 6zel sektorde caligmaktadir. Ayrica n =
22 (%20,00) baba calismamakta ve n = 12 (%10,91) baba emekli durumundadir.

3.3. Olgeklerden Alinan Puana Dair Bulgular

Tablo 3. Olgek diizeylerine iliskin frekans dagilim tablosu, normallik ve giivenilirlik testi

sonucu
Degisken Ort. Min. Maks. SS Carpikhik Basikhk Gavenilirlik
Gocuk Zorlayier Davranis ) 44 1500 3300 4.06 0,222 0,664 0,783
Duzey
fletisim ve Baglilik 19,37 800 3200 767 -0310  -1.129 0983
Pozitif Cerceveleme 9,56 4,00 16,00 3,71 -0,384 -1,104 0,969
Dis Kaynaklar 10,06 400 1600 210 -0455 0768 0,790
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Aile Psikolojik Saglamlik

Di 39,00 16,00 64,00 12,37 -0,311 -1,022 0,961
lzey

Katilimcilarin  zorlayici davranig diizeyine iliskin puan ortalamasi 22,40 + 4,06 olarak
hesaplanmistir. Olgek puanlart minimum 15,00, maksimum 33,00 arasinda degismektedir.
Carpiklik degeri 0,222 ve basiklik degeri -0,664 olup dagilim normal dagilima oldukca
yakindir. Olgegin i¢ tutarliligini belirlemek amaciyla hesaplanan Cronbach's Alpha katsayisi
0,783 olup giivenilirlik diizeyinin kabul edilebilir sinirda oldugunu goéstermektedir.

Iletisim ve Baglilik Bu alt boyutta ortalama puan 19,37 + 7,67 olarak bulunmustur. Puanlar 8,00
ile 32,00 arasinda degismektedir. Carpiklik degeri -0,310, basiklik degeri -1,129 olup dagilimin
sola carpik ve basik oldugunu gostermektedir. Cronbach's Alpha degeri 0,983 olup 6l¢egin
oldukga yiiksek diizeyde giivenilir oldugu anlasilmaktadir. Pozitif Cer¢eveleme Katilimcilarin
pozitif cergeveleme diizeyi ortalamasi 9,56 + 3,71’dir. Puanlar 4,00 ile 16,00 arasinda
degismistir. Carpiklik degeri -0,384, basiklik degeri -1,104 olup dagilim normal dagilima
yakindir. Cronbach's Alpha degeri 0,969 ile yiiksek diizeyde i¢ tutarlilik gostermektedir. Dig
Kaynaklar Bu boyutta ortalama puan 10,06 + 2,10 olarak belirlenmistir. Puan aralig1 4,00 -
16,00 arasinda degismektedir. Carpiklik degeri -0,455 ve basiklik degeri 0,768 olup veriler saga
carpik ve sivri bir dagilim gostermektedir. Cronbach's Alpha degeri 0,790 ile kabul edilebilir
giivenilirlik diizeyindedir. Aile Psikolojik Saglamlik Diizeyi Katilimcilarin aile psikolojik
saglamlik diizeyine iligkin ortalama puani 39,00 + 12,37 olarak bulunmustur. Minimum puan
16,00, maksimum puan 64,00’tlir. Carpiklik degeri -0,311, basiklik degeri -1,022 olup dagilim
normal dagilima yakindir. Giivenilirlik katsayis1 0,961 ile oldukca yliksek diizeyde giivenilirlik
gostermektedir.

Tablo 4. Olgek Diizeylerinin Cocuk, Yas Gruplarina Gore Farklilasmasi

. . Cocuk, Yas ANOVA
Degisken Kategori N ort S = 5 Eork
Cocuk 5-8 @ 36 2463 3,35
Zorlayict 9-11@ 12 23,08 4,82 .
Davranis 1215® 18 2125 47 08 00017 1314
Dizey 16-18 @ 34 20,38 282
5-g (1) 36 23,28 594
fletisim  ve 9-11@ 12 21,38 7,29 N
Baglilik 12.15G@ 18 1750 870 8,976 0,001 1>3,1>4
16-18™® 34 1546 6,79
iy 5-8 M 36 11,48 2,82
Pozitif @ .
Cerceveleme 9-11 12 10,31 3,40 8,514 0,001 1>3,1>4
12-15® 18 8,55 4,16
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16-18 @ 34 7,78 3,46
5-8 M 36 10,65 2,19
9-11 @ 12 9,92 2,50
D1s Kaynaklar 12-15 @ 18 9,50 1,82 1,797 0,152 -
16-18 @ 34 9,78 1,92
Aile Psikoloiik 5-8 M 36 45,40 9,67
HEFSIKOIONK 9191 @ 12 4162 11,80
~ 1 ) *
?)g_glamhk 12-15 @ 18 35,55 13.48 8,666 0,001 1>3,1>4
uzey
16-18 @ 34 33,03 11,34

*p<0,05; ANOVA Testi, Fark=Tukey Testi

Cocuk zorlayici1 davranis diizeyi 5-8 yas grubunda 24,63 + 3,35, 9-11 yas grubunda 23,08 +
4,82, 12-15 yas grubunda 21,25 + 4,67 ve 16-18 yas grubunda 20,38 & 2,82 olarak bulunmustur.
ANOVA testi sonuglarina gore, ¢cocuklarin yas gruplarma gore zorlayic1 davranig diizeyleri
arasinda istatistiksel olarak anlamli bir fark vardir (F = 9,518, p = 0,001). Tukey testi
sonuclarina gore, 5-8 yas grubundaki ¢ocuklarin zorlayict davranis diizeyleri, 12-15 ve 16-18
yas grubundaki ¢ocuklara gore anlamli diizeyde daha yiiksektir (1 >3, 1 > 4).

Iletisim ve baglilik diizeyi 5-8 yas grubunda 23,28 + 5,94, 9-11 yas grubunda 21,38 + 7,29, 12-
15 yas grubunda 17,50 + 8,70 ve 16-18 yas grubunda 15,46 + 6,79 olarak belirlenmistir.
ANOVA testi sonucuna gore yas gruplari arasinda anlamli bir farklilik bulunmaktadir (F =
8,976, p = 0,001). Tukey testi sonuglarina gore, 5-8 yas grubundaki ¢ocuklarin iletisim ve
baglilik diizeyleri, 12-15 ve 16-18 yas grubundaki ¢ocuklara gore istatistiksel olarak anlaml
diizeyde daha yiksektir (1 > 3, 1 > 4). Pozitif cerceveleme diizeyi, 5-8 yas grubunda 11,48 +
2,82, 9-11 yas grubunda 10,31 + 3,40, 12-15 yas grubunda 8,55 + 4,16 ve 16-18 yas grubunda
7,78 £ 3,46 olarak bulunmustur. ANOVA testi sonucunda yas gruplari arasinda anlamli fark
oldugu goriilmiistiir (F = 8,514, p = 0,001). Tukey testine gore, 5-8 yas grubundaki ¢ocuklar,
12-15 ve 16-18 yas grubundaki ¢ocuklara kiyasla pozitif gerceveleme diizeyinde anlamli
diizeyde daha yiiksek puan almistir (1 >3, 1 >4). D1s kaynaklar diizeyi, 5-8 yas grubunda 10,65
+ 2,19, 9-11 yas grubunda 9,92 + 2,50, 12-15 yas grubunda 9,50 + 1,82 ve 16-18 yas grubunda
9,78 + 1,92 olarak belirlenmistir. ANOVA testi sonuclarina gore gruplar arasinda istatistiksel
olarak anlamli bir fark bulunmamistir (F = 1,797, p = 0,152). Aile psikolojik saglamlik diizeyi
5-8 yas grubunda 45,40 £ 9,67, 9-11 yas grubunda 41,62 = 11,80, 12-15 yas grubunda 35,55 +
13,48 ve 16-18 yas grubunda 33,03 + 11,34 olarak saptanmistir. ANOVA analizi sonucunda
yas gruplar1 arasinda istatistiksel olarak anlamli bir fark bulunmustur (F = 8,666, p = 0,001).

Tukey testi sonuglarina gore, 5-8 yas grubundaki ¢ocuklarin aile psikolojik saglamlik diizeyi,
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12-15 ve 16-18 yas gruplarindaki ¢cocuklara kiyasla anlaml1 diizeyde daha ytiksektir (1 >3, 1 >
4).
Tablo 5. Olgek Diizeylerinin Cocuk, Cinsiyet Gruplarina Gore Farklilagmasi

Cocuk, Cinsiyet

Degisken Kiz (n=48) Erkek (n=62) test

Ort. SS Ort. SS t P
Cocuk Zorlayict Davranis Diizey 2390 4,25 2124 3,53 3,578 0,001*
Iletisim ve Baglilik 22,63 6,75 16,85 7,43 4,202 0,001*
Pozitif Cergeveleme 11,13 3,25 8,35 3,61 4,222 0,001*
D1s Kaynaklar 1056 2,45 9,68 1,71 2,135 0,036*
Aile Psikolojik Saglamlik Diizey 4431 11,28 34,89 11,66 4,264 0,001*

*0<0,05; Bagimsiz Orneklemler t testi

Cocuk zorlayic1 davranis diizeyi kiz ¢gocuklarda 23,90 £ 4,25, erkek ¢cocuklarda ise 21,24 + 3,53
olarak belirlenmistir. Bagimsiz 6rneklemler t testi sonucuna gore, bu fark istatistiksel olarak
anlamli bulunmustur (t = 3,578, p = 0,001). Buna gore, kiz ¢ocuklarin zorlayicit davranis
diizeyleri erkek ¢ocuklara gore anlamli diizeyde daha ytiksektir.

Iletisim ve baghlik diizeyi kiz ¢ocuklarda 22,63 + 6,75, erkek ¢ocuklarda 16,85 + 7,43 olarak
hesaplanmistir. Gruplar arasindaki fark istatistiksel olarak anlamlidir (t = 4,202, p=0,001). Bu
sonuca gore, kiz ¢cocuklar erkek cocuklara kiyasla daha yiiksek iletisim ve baghlik diizeyine
sahiptir. Pozitif ¢er¢eveleme diizeyi kiz ¢ocuklarda 11,13 = 3,25, erkek cocuklarda ise 8,35 +
3,61 olarak bulunmustur. Yapilan t testi sonucunda, bu farkin da istatistiksel olarak anlamli
oldugu gorilmistiir (t = 4,222, p = 0,001). Buna gore, kiz ¢ocuklarin pozitif gerceveleme
diizeyleri erkek cocuklara gore anlamli diizeyde daha yiiksektir. Dig kaynaklar diizeyi kiz
cocuklarda 10,56 + 2,45, erkek cocuklarda 9,68 + 1,71 olarak saptanmistir. Bagimsiz
orneklemler t testi sonucunda bu farkin anlamli oldugu belirlenmistir (t = 2,135, p = 0,036).
Sonuglara gore, kiz ¢cocuklarin dis kaynaklardan yararlanma dizeyleri erkek cocuklara gore
anlamli diizeyde daha yiiksektir. Aile psikolojik saglamlik diizeyi kiz cocuklarda 44,31 + 11,28,
erkek cocuklarda 34,89 + 11,66 olarak hesaplanmistir. Cinsiyet gruplar1 arasindaki fark
istatistiksel olarak anlamlidir (t = 4,264, p = 0,001). Buna gore, kiz ¢ocuklarin aile psikolojik
saglamlik diizeyleri erkek ¢ocuklara kiyasla anlamli diizeyde daha yiiksektir.

184




L\QB‘\C‘ Ly

z,(,% ISARC academy

INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Tablo 6. Olgek Diizeylerinin Dogum Siras1 Gruplarina Gére Farklilagsmasi

Dogum Sirasi

Degisken Ilk Cocuk (n=87) Son Cocuk (n=23) test

Ort. SS Ort. SS t p
Cocuk Zorlayict Davranig Diizey 22,16 4,10 23,30 3,85 -1,203 0,232
Iletisim ve Baglilik 18,82 7,70 21,48 7,34 -1,489 0,139
Pozitif Cerceveleme 9,23 3,71 10,83 3,50 -1,856 0,066
Dis Kaynaklar 9,89 2,11 10,74 1,96 -1,751 0,083

Aile Psikolojik Saglamlik Diizey 37,93 12,42 43,04 11,57 -1,781 0,072

*»<0,05; Bagimsiz Orneklemler t testi

Cocuk zorlayici davranis diizeyi, ilk ¢ocuklarda 22,16 + 4,10, son ¢ocuklarda 23,30 + 3,85
olarak belirlenmistir. Bagimsiz 6rneklemler t testi sonucunda bu fark istatistiksel olarak anlamli
bulunmamustir (t = -1,203, p = 0,232). Bu sonuca gore, dogum sirasina gore ¢ocuk zorlayici
davranis diizeyleri arasinda anlamli bir fark bulunmamaktadir.

Iletisim ve baghlik diizeyi, ilk cocuklarda 18,82 + 7,70, son ¢ocuklarda ise 21,48 + 7,34 olarak
hesaplanmistir. Gruplar arasindaki fark istatistiksel olarak anlamli degildir (t = -1,489, p =
0,139). Buna gore, iletisim ve baglilik diizeyi dogum sirasina gore anlamli bigimde
degismemektedir. Pozitif ¢cerceveleme diizeyi, ilk ¢cocuklarda 9,23 + 3,71, son ¢ocuklarda 10,83
+ 3,50 olarak belirlenmistir. Yapilan t testi sonucunda elde edilen fark istatistiksel sinirda
olmasina ragmen anlamlh degildir (t = -1,856, p = 0,066). Bu durum, pozitif cerceveleme
diizeyinin dogum sirasina gore farklilasma egilimi gosterdigini ancak bu farkin istatistiksel
olarak anlamli olmadigin1 gostermektedir. Dis kaynaklar diizeyi, ilk ¢cocuklarda 9,89 + 2,11,
son ¢ocuklarda 10,74 £+ 1,96 olarak saptanmistir. Elde edilen fark istatistiksel olarak anlaml
degildir (t = -1,751, p = 0,083). Bu sonug, dis kaynaklara basvuru diizeyinin dogum sirasina
gore anlamli bigimde farklilagmadigini gostermektedir. Aile psikolojik saglamlik diizeyi, ilk
cocuklarda 37,93 + 12,42, son c¢ocuklarda ise 43,04 + 11,57 olarak bulunmustur. iki grup
arasindaki fark anlamlilik sinirina yakin olmakla birlikte istatistiksel olarak anlamli degildir (t
= -1,781, p = 0,072). Bu durum, son ¢ocuklarin aile psikolojik saglamlik diizeylerinin daha
yuksek egilimde oldugunu gostermektedir; ancak bu fark istatistiksel olarak anlamli kabul
edilmemektedir.

SONUCLAR

Cocuklarin zorlayict davraniglarinin aile psikolojik saglamligi tizerindeki etkisini inceleyen bu

caligmada, ebeveynlerin yas, cinsiyet, egitim diizeyi, medeni durum, ¢ocuk sayis1 ve genis aile
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bireyleriyle yasama durumlar1 gibi demografik 6zellikleri ile psikolojik saglamlik diizeyleri
arasindaki iligki degerlendirilmistir. Arastirma bulgulari, aile psikolojik saglamliginin cinsiyet,
egitim diizeyi ve genis aile bireyleriyle birlikte yasama durumuna gore anlamli diizeyde
farklilik gosterdigini ortaya koymustur.

Arastirmaya katilan annelerin ¢ogunlugunu 37 yas ve lizeri bireyler olustururken, ¢ocuklarin
bliyiik ¢ogunlugunun 5-8 yas araliginda yer aldigi goriilmiistiir. Bu bulgu, erken cocukluk
doneminde davranigsal sorunlarin daha sik gozlemlendigini belirten literatiirle ortiismektedir
(McGee, Silva & Williams, 1984; Luk et al., 1991). Ayrica, erkek ¢ocuklarin kiz ¢ocuklara
kiyasla daha fazla sayida olmasi ve zorlayict davranis puanlarinin da daha diisiik olmasi,
davranis sorunlarinin cinsiyet temelinde farklilasabilecegini gostermektedir. Bu sonug, erkek
cocuklarin daha fazla disa vurumcu problem sergiledigini, ancak ailelerin bu davraniglar
normalize ederek daha az tehdit olarak algiladigini diistindiirmektedir (Hammarberg &
Hagekull, 2002).

Ozellikle kiigiik yas grubundaki ¢ocuklarin zorlayici davramslar sergilemesinin, ebeveynlerde
tiikenmislik duygusunu artirdigi ve psikolojik saglamligi azalttigi ¢esitli calismalarda
vurgulanmaktadir (Onder & Giilay Ogelman, 2019). Bununla birlikte, 16-18 yas araliginda yer
alan cocuklar da 6nemli bir paya sahiptir. Ergenlik donemi olarak tanimlanan bu yas grubunda,
bireylerin kimlik gelisimi ve bagimsizlik ¢abalari ebeveyn-gocuk iligkisini zorlayabilmekte ve
aile i¢i iletisimde catigsmalara yol agabilmektedir (Steinberg & Silk, 2002)

Elde edilen bulgulara gore kiz ¢ocuklarin zorlayici davranis diizeyleri daha yiiksek bulunmusg
ve bu durum aile psikolojik saglamlig1 diizeyini de anlamli sekilde etkilemistir. Kiz ¢ocuklarin
zorlayict davranislarinin aile sisteminde daha fazla stres yarattigi sdylenebilir. Ozellikle
toplumsal cinsiyet rollerine dayali beklentilerin, kiz ¢ocuklarda go6zlenen uyumsuz
davraniglarin “anormal” kabul edilmesine neden oldugu ve bunun da aile iizerinde daha fazla
psikolojik yiik yarattig1 ileri siiriilebilir.

Ayrica, ¢ocugun dogum sirast agisindan anlamli fark bulunmamakla birlikte, son ¢ocuklarda
aile psikolojik saglamlik diizeylerinin daha yiiksek oldugu gozlenmistir. Bu durum, ailenin
onceki deneyimlerinden 6grendigi bas etme stratejilerinin sonraki ¢ocuklara yansidigini ve
psikolojik saglamlig: arttirdigin1 gostermektedir (Patterson, 2002).

Arastirma bulgularinda c¢ocuklarin %79,09’unun ilk c¢ocuk oldugu goriilmektedir. Dogum
sirasinin ¢ocuk gelisiminde &nemli bir rolii oldugu arastirmalarla desteklenmektedir. ilk
cocuklar genellikle ebeveynin ¢ocuk yetistirme deneyiminde ilk deneme siirecidir. Bu durum,

ebeveynin ¢ocugun davranislar karsisinda daha kaygilit ve kontrolcii olmasma neden olabilir
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(Sulloway, 1996). Ayni zamanda ilk ¢ocuklarda goriilen davranis problemleri, ebeveynin uyum
ve esneklik kapasitesini dogrudan etkileyebilir.

Arastirmada ¢ogunlukla 2-3 kardese sahip cocuklarin bulundugu goriilmektedir. Kardes
sayisinin fazla olmasi ailede kaynak paylasimini etkilerken, anne babanin her bir ¢ocuga
ayirabilecegi zaman ve enerji sinirli kalabilmektedir (Dunn, 1988). Bu durum zorlayici
davraniglara karsi sabir seviyesini distlirerek, aile iiyeleri arasinda gerginlik yaratabilir ve
psikolojik saglamlig1 olumsuz etkileyebilir.

Arastirmada c¢ocuklarin %88,18’inin evli ya da birlikte yasayan ebeveynlere sahip oldugu
goriilmektedir. Literatiire gore, iki ebeveynli aile yapisi, aile i¢i islevlerin daha saglikli
islemesini saglayabilir (Amato, 2000). Ancak bosanmis veya ayrilmis ebeveynlere sahip
cocuklarda davranig problemleri ve uyum sorunlarinin daha sik goriildiigii ve bu durumun aile
sisteminin genel dayanikliligini azalttig1 bilinmektedir (Kelly & Emery, 2003).

Aile gelir dizeyinin 6nemli bir degisken oldugu gozlemlenmektedir. Katilimcilarin
%42,73’lnlin  40.001 TL ve iizeri gelir grubunda oldugu goriilmektedir. Literatiir
incelendiginde, diisiik gelir diizeyinin hem ebeveyn stresini artirdigit hem de cocuklarin
zorlayict davraniglarinin sikligini artirabildigi belirtilmektedir (Conger & Donnellan, 2007).
Bununla birlikte yiksek gelirli ailelerde ebeveynlerin ¢ocukla kaliteli zaman gecirme, destek
alma ve bakim olanaklarina daha cok erisebildigi, bu durumun psikolojik saglamlik iizerinde
olumlu etkileri olabilecegi goriilmektedir.

Katilimcilarin ¢ogunun (%77,27) ¢ekirdek aile yapisinda yasadigi tespit edilmistir. Cekirdek
ailede iletisim aglarinin daha sinirli ancak daha dogrudan oldugu, ebeveynlerin ¢ocuk
iizerindeki kontroliinlin daha belirgin oldugu bilinmektedir (Belsky, 1984). Genis ailede ise
destek sistemi artabilir fakat disiplin uygulamalarinda catismalar meydana gelebilir.
Pargalanmais aile yapilarinda ise hem ekonomik hem duygusal acidan zorluklar yaganmakta, bu
da ¢ocugun zorlayic1 davraniglarinin artmasina ve aile dayanikliliginin zayiflamasina neden
olabilmektedir (Hetherington & Stanley-Hagan, 1999).

Arastirma sonuglarinda hem anne (%66,36) hem de baba (%77,27) yas grubunun biiyiik 6l¢iide
37 yas ve lizeri oldugu goriilmektedir. Literatiirde ileri ebeveyn yasimin cocuk yetistirme
stirecine olumlu etkileri olabilecegi, ¢linkii yasca biiylik ebeveynlerin duygusal olgunluklarinin,
stresle bas etme becerilerinin daha gelismis oldugu ve bu nedenle aile i¢inde daha sakin ve
kararli bir atmosfer olusturabildikleri belirtilmistir (Bornstein ve ark., 2006). Bununla birlikte

bazi caligmalarda ileri yas ebeveynlerde tiilkenmislik diizeyinin daha yliksek olabilecegi ve
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fiziksel yorgunluk gibi faktorlerin psikolojik saglamligi olumsuz etkileyebilecegi de
vurgulanmistir (Nomaguchi & Milkie, 2003).

Annelerin biiyiik kism1 (%41,82) ilkokul mezunu olup, liniversite mezunu oran1 %34,55tir.
Baba egitim diizeyinde ise ilkokul ve iiniversite mezunlari arasinda dagilim daha dengelidir.
Egitim diizeyi, ebeveynlerin ¢ocuk yetistirme tutumlari ilizerinde dogrudan etkiye sahiptir.
Egitimli ebeveynlerin ¢cocuklarinin davranislarini daha bilingli sekilde anlamlandirdigi, pozitif
ebeveynlik stratejilerini daha sik kullandiklar1 ve bu durumun ailenin psikolojik saglamligini
destekledigi arastirmalarda belirtilmistir (Bornstein & Bradley, 2014). Diisiik egitim diizeyine
sahip bireylerde ise otoriter tutumlar ve ceza temelli yaklagimlar daha yaygin olabilir; bu durum
cocuklarin zorlayict davranislarini pekistirerek aile sisteminde ¢atigsmayi artirabilir (Baumrind,
1991).

Annelerin biiyiik cogunlugu ev hanimidir (%63,64). Ev hanimi anneler, ¢ocuklariyla daha fazla
zaman geg¢irme avantajina sahip olabilirler, ancak bu durum bazi durumlarda sosyal izolasyon,
duygusal yorgunluk ve tiikkenmislik gibi olumsuz etkiler yaratabilir (Milkie ark., 2004). Calisan
anneler, zaman baskis1 ve is-ev catismasi nedeniyle stres altinda kalabilirler. Baba meslek
dagiliminin daha heterojen oldugu goriilmektedir. Calismayan babalarin oran1 %20 olup, bu
durum ekonomik ve psikolojik yiikiin anne iizerinde yogunlasmasina sebep olabilir. Issizligin
ya da emekliligin psikolojik etkilerinin aile sistemine yansimasi arastirmalarda 6nemli bir stres
kaynagi olarak gosterilmistir (Conger ve ark., 2002).

Anne ve baba 6zelliklerinin aile psikolojik saglamlig1 tizerindeki etkisi yalnizca tek basina yas,
egitim ya da meslek gibi demografik degiskenlerle sinirli kalmamaktadir. Bu degiskenler
birlikte degerlendirildiginde, ailenin stresle basa ¢ikma becerisi, sosyal destek kaynaklarma
erisimi ve ¢ocukla kurdugu iliskinin kalitesi gibi faktdrler 6n plana ¢ikmaktadir. Ozellikle
disiik egitim diizeyine sahip ve tek gelirli ya da gelirsiz ailelerde zorlayici ¢ocuk davranislarina
kars1 toleransin diistiigi ve psikolojik saglamhigin azaldigi ¢esitli ¢aligmalarda
vurgulanmaktadir (Walsh ve ark., 2006).

Sonu¢ olarak arastirmanin bulgulari, cocuklarin ve ebeveynlerin c¢esitli demografik
ozelliklerinin aile i¢i dinamikleri dogrudan etkiledigini ve o6zellikle cocugun sergiledigi
zorlayict davraniglarin aile psikolojik saglamligini zedeleyebildigini ortaya koymaktadir.
Aragtirmada, katilimci ¢ocuklarin biiyiik bir boliimiiniin 5-8 yas araliginda oldugu ve bu grubun
zorlayic1 davraniglar agisindan risk tasidigi belirlenmistir. Bu durum, erken ¢ocukluk
doneminin davranigsal sorunlarin en sik gozlemlendigi kritik bir gelisimsel donem oldugunu

desteklemektedir. Ozellikle bu yas grubunda diirtii kontrolii, empati gelisimi ve sosyal kurallar
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O0grenme siirecleri heniiz yeterince olgunlagsmadigi icin, ebeveynlerin bu donemde yasadiklar
zorluklarin aile psikolojik saglamligin1 dogrudan etkiledigi diistiniilmektedir.

Arastirmaya katilan ¢ocuklar arasinda erkek ¢ocuklarin sayica fazla olmasi ve kiz ¢ocuklarin
zorlayic1 davranig puanlarinin daha yiiksek bulunmasi dikkat ¢ekici bir bulgudur. Bu durum,
toplumsal cinsiyet normlarinin aile beklentilerini sekillendirdigini ve kiz ¢ocuklardan beklenen
“ayumlu” davranis bigimlerinin disina ¢ikildiginda, bu durumun daha fazla psikolojik stres
yarattigint gostermektedir. Kiz ¢ocuklariin davranissal sorunlari aile i¢cinde daha fazla tehdit
algis1 yaratabilirken, erkek ¢ocuklardaki benzer davramiglar daha ‘“normal” kabul
edilebilmektedir. Bu durum, ebeveynlerin algilarimin davranislara olan tepkilerini ve
dolayisiyla psikolojik dayaniklilik diizeylerini etkileyebilmektedir.

Ebeveyn yaslarina iligkin veriler de bu arastirmada anlamli sonuglar sunmustur. Hem anne hem
de baba yaslarinin biiyiik dlgiide 37 yas ve lizeri oldugu tespit edilmistir. Yasca daha olgun
ebeveynlerin, stresle basa c¢ikma becerilerinin daha gelismis oldugu varsayilsa da, bazi
durumlarda yasin getirdigi fiziksel ve duygusal yorgunluk, ozellikle kiiciik ¢ocuklarla bas
etmede dezavantaj olusturabilir. Bu ikili durum, ebeveyn yasinin aile psikolojik saglamligi
izerindeki etkisinin ¢ok boyutlu oldugunu gostermektedir.

Dogum sirasi, kardes sayisi ve aile tipi gibi degiskenler de arastirmada 6nemli yer tutmustur.
Ik ¢ocuk olan bireylerin oran1 oldukga yiiksektir. ilk cocuklar genellikle ebeveynin deneyim
eksikligiyle karsi karsiya kaldigi bireylerdir. Bu durum, ebeveynlerin daha yiiksek duzeyde
kayg1 ve kontrolcii davranislar sergilemesine yol agarak, aile psikolojik saglamligini olumsuz
etkileyebilmektedir. Ote yandan, son g¢ocuklarda aile psikolojik saglamlik diizeyinin daha
yiikksek olmasi, ebeveynlerin edindikleri deneyimlerin sonraki cocuklara daha islevsel
yaklagimlarla yansitildigini diisiindiirmektedir.

Aile tipi agisindan, katilimcilarin biiylik ¢cogunlugu cekirdek aile yapisinda yasamaktadir.
Cekirdek aileler, bireyler arasi iletisimin daha dogrudan oldugu fakat sosyal destek
sistemlerinin sinirli kalabildigi yapilardir. Bu yapi, ozellikle kriz donemlerinde destek
kaynaklarinin az olmasi nedeniyle aile i¢i dayaniklilig1 sinayabilir. Genis ailelerde bu destek
sistemi daha giiglii olabilirken, kusaklar arasi ¢atigmalar ve disiplin sorunlar1 psikolojik
saglamlig1 zedeleyebilir. Pargalanmis ailelerde ise hem ekonomik hem de duygusal yiiklerin
artmasi, zorlayic1 davranislarla bas etmeyi daha karmasik hale getirmektedir.

Ebeveyn egitim ve meslek durumlari da ¢aligmanin 6nemli bilesenlerinden biridir. Arastirmada
annelerin biiyiik cogunlugunun ilkokul mezunu ve ev hanimi oldugu goriilmektedir. Bu durum,

annelerin ¢ocuk yetistirme konusundaki bilgiye erisim diizeyini ve problem ¢6zme becerilerini
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etkileyebilir. Egitim diizeyi arttik¢a pozitif ebeveynlik stratejilerinin kullanimi artmakta ve bu
durum ¢ocuklarin zorlayict davraniglarinin daha saglikli yonetilmesine olanak tanimaktadir.
Baba meslek dagiliminin daha ¢esitli olmasi, ailelerin ekonomik dinamikleri acisindan
belirleyici bir unsur olarak éne ¢ikmaktadir. Ozellikle ¢alismayan ya da is giivencesi olmayan
babalar, aile i¢inde psikolojik stres kaynagi olabilirken, bu durum annelerin iizerindeki yiikii
artirarak ¢ift yonli bir baskiya neden olabilmektedir.

Zorlayici1 davranis diizeyi ile aile psikolojik saglamlik diizeyi arasinda ortaya cikan iliskiler,
bu iki olgunun dogrudan birbirini etkiledigini gdstermektedir. Ozellikle iletisim ve baglilik,
pozitif ¢cergeveleme ve dis kaynaklar gibi aile i¢i faktorlerin giiglii oldugu durumlarda, cocugun
davramissal sorunlarma karst daha etkili bas etme mekanizmalarinin gelistirilebildigi
g6zlemlenmektedir.

Bu sonuglar 1s18inda, ¢ocuklarin zorlayici davranislarinin sadece bireysel ya da gelisimsel
ozellikleriyle degil, ayn1 zamanda ebeveyn tutumlari, sosyoekonomik kosullar ve aile yapisi
gibi cevresel etkenlerle birlikte degerlendirilmesi gerektigi anlasilmaktadir. Aile psikolojik
saglamligini artirmaya yonelik miidahalelerde, bu ¢ok boyutlu yapmin dikkate alinmasi,
cocuklarin ruhsal gelisimlerinin desteklenmesinde temel bir neme sahiptir.
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BIOMECHANICAL EFFECTS OF SHOE BASE AREA ON FOOT PAIN
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Abstract

Foot pain represents a prevalent musculoskeletal complaint frequently associated with altered
plantar loading patterns influenced by footwear geometry, particularly shoe base width. The
base width, commonly quantified as the plantar contact area between the foot sole and the
ground (cm?), plays a decisive role in mechanical load transfer during standing and gait.
Reduction in contact area concentrates the same vertical body weight over a smaller surface,
leading to substantial elevations in peak plantar pressure. Experimental pressure-mapping
studies demonstrate that narrow-base footwear (rearfoot contact area approximately 20—-30 cm2)
can generate peak pressures ranging from 450 to 600 kPa, whereas wider-base designs (45-60
cm?) typically restrict pressures to 250-350 kPa, reflecting increases of up to 70% under
identical loading conditions. This mechanical concentration promotes localized stress beneath
the metatarsal heads and hallux, regions frequently associated with pain syndromes. Narrow
bases are also linked to increased centre-of-pressure excursion and longer postural sway paths,
indicating diminished stability and greater neuromuscular demand. Electromyographic findings
further reveal elevated activation of stabilizing muscles during standing in narrow-base shoes,
accelerating fatigue development. Collectively, these biomechanical alterations provide a
mechanistic explanation for the higher incidence of discomfort observed with reduced shoe
base width. Adequate plantar contact area should therefore be prioritized in footwear design to
optimize load distribution, enhance stability, and reduce foot pain risk.

Keywords: Foot pain; Shoe base width; Postural stability; Load distribution
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OZET

Diyabet mellitus, hiperglisemi kaynakli oksidatif stres, inflamasyon ve hiicresel islev
bozuklugu nedeniyle ilerleyici organ hasariyla iliskili kronik bir metabolik hastaliktir. Cesitli
bitkisel preparatlarin daha az yan etki, toksik etki, diisiik maliyet ve hastalig1 tedavi etmede
bliyiik potansiyele sahip oldugu gosterilmistir. Bu ¢alismanin amaci; streptozotosin (STZ)
indiiklii diyabetik sican modelinde gelisen akciger hasarinda Curcuma longa, Nigella sativa,
Prunus mahaleb ve Vitis vinifera igeren poliherbal (PH) ekstrakt uygulamasinin etkilerini
arastirmak ve bu etkileri metformin (MET) ile karsilastirmakti. Calismada 50 adet yetiskin
erkek Wistar albino sigan rastgele 5 gruba ayrildi (n=10): Kontrol, Diyabet (55 mg/kg STZ,
i.p.), Diyabet+tMET (100 mg/kg) ile Diyabet+PH (500 ve 1000 mg/kg). Deney sonunda
ketamin/ksilazin anestezisi altinda alinan akciger ornekleri histolojik doku takibinden
gegirilerek hematoksilen-eozin, (H&E) ile boyanmis ve 151k mikroskobunda degerlendirilmistir.
Ayrica, inflamatuar ve apoptotik belirtegler (eNOS, TNF-a, IL-1p, VEGF, Kaspaz-3, Bax ve
Bcl-2) ELISA ile analiz edilmistir. Istatistiksel anlamlilik p<0.05 olarak kabul edilmistir.
Histopatolojik ve immiinohistokimyasal (eNOS, Kaspaz-3, Bax, Bcl-2, TNF-a, IL-1B, VEGF)
analizler sonucunda; diyabetik grupta kontrole gore siddetli alveolar hasar, fibrozis ve hiicresel
yikim gozlenmistir (p<0.0001). 500 mg/kg PH ekstrakt, akciger morfolojisini, IL-1B
ekspresyonunu ve endotelyal fonksiyonu (eNOS) kontrole yaklastirarak MET den daha iyi bir
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iyilesme saglamistir. Buna karsin, 1000 mg/kg PH ve MET,; fibrozisi geriletmede, spesifik pro-
inflamatuar sitokinleri (TNF-a) baskilamada ve anti-apoptotik/anjiyojenik dengeyi (Bcl-2,
VEGF) yeniden kurmada daha etkili bulunmustur. Her iki PH’de pro-apoptotik kaskadi
(Kaspaz-3, Bax) basariyla inhibe etmistir. PH, diyabetik pnémonopatide akciger dokusunu
inflamasyon, apoptoz ve yapisal yikima karsi koruyan c¢ok yonlii ve giigclii bir terapotik
potansiyele sahiptir. Ozellikle diisiik doz doku mimarisini ve endotel biitiinliigiinii korumada
MET’i geride birakmasi, PH’nin tamamlayicit tip ve yeni organ koruyucu ilag gelistirme
caligmalarinda son derece umut verici bir aday oldugunu gostermektedir.

Anahtar Kelimeler: Streptozotosin, Diyabetik pndmonopati, Apoptoz, Poliherbal ekstrakt,
Metformin

PROTECTIVE EFFECT OF POLYHERBAL FORMULATIONS AGAINST
STREPTOZOTOCIN-INDUCED DIiABETIC LUNG DAMAGE
ABSTRACT

Diabetes mellitus is a chronic metabolic disease associated with progressive organ damage due
to oxidative stress, inflammation, and cellular dysfunction caused by hyperglycemia. Various
herbal preparations have been shown to have fewer side effects, less toxic effects, lower cost,
and great potential in treating the disease. The aim of this study was to investigate the effects
of polyherbal (PH) extract application containing Curcuma longa, Nigella sativa, Prunus
mahaleb, and Vitis vinifera on lung damage developing in a streptozotocin (STZ)-induced
diabetic rat model and to compare these effects with metformin (MET). In the study, 50 adult
male Wistar albino rats were randomly divided into 5 groups (n=10): Control, Diabetes (55
mg/kg STZ, 1.p.), Diabetes+tMET (100 mg/kg), and Diabetes+PH (500 and 1000 mg/kg). At the
end of the experiment, lung samples taken under ketamine/xylazine anesthesia were subjected
to histological tissue analysis, stained with hematoxylin-eosin (H&E), and evaluated under a
light microscope. In addition, inflammatory and apoptotic markers (eNOS, TNF-a, IL-1,
VEGF, Caspase-3, Bax, and Bcl-2) were analyzed by ELISA. Statistical significance was
accepted as p<0.05. As a result of histopathological and immunohistochemical analyses (eNOS,
Caspase-3, Bax, Bcl-2, TNF-a, IL-1B, VEGF), severe alveolar damage, fibrosis, and cellular
destruction were observed in the diabetic group compared to the control (p<0.0001). 500 mg/kg
PH extract provided better recovery than MET by bringing lung morphology, IL-1 expression,
and endothelial function (eNOS) closer to the control. In contrast, 1000 mg/kg PH and MET
were found to be more effective in reversing fibrosis, suppressing specific pro-inflammatory
cytokines (TNF-a), and restoring the anti-apoptotic/angiogenic balance (Bcl-2, VEGF). Both
PH successfully inhibited the pro-apoptotic cascade (Caspase-3, Bax). PH has a multifaceted
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and potent therapeutic potential in protecting lung tissue against inflammation, apoptosis, and
structural damage in diabetic pneumonopathy. Its superiority over MET in preserving tissue
architecture and endothelial integrity at low doses, in particular, demonstrates that PH is a
highly promising candidate in complementary medicine and new organ-protective drug
development studies.

Keywords: Streptozotocin, Diabetic pneumonopathy, Apoptosis, Polyherbal extract,

Metformin
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MERINOS KOYUNUNDA DORSAL DiL PAPILLALARININ ISIK VE TARAMALI
ELEKTRON MiKROSKOPIK YAPISI
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O Z E T: Sunulan galisma Tiirkiye nin yerli koyun irklarindan olan Merinos koyununda dorsal
dil papillalarinin 151k ve taramali elektron mikroskopik yapisini belirlemek ve diger hayvan
tiirleriyle karsilastirmak amaciyla yapilmistir. Calismada Sanliurfa Et Kombinasindan saglanan
3-4 yaglarinda, alti adet Merinos koyununun dili materyal olarak kullanildi. Dilin dorsal
yiizliniin apeks, korpus, radiks ve torus lingua bolgelerinden alinan pargalar 151k mikroskopik
incelemeler i¢in %10 Formol’de tespit edildi. Parafine gdmiilen dokulardan 6 pm kalinliginda
kesitler alind1 ve Mallory’nin ii¢lii boyama yontemi ile boyandi. Taramali elektron mikroskopik
inceleme i¢in alinan doku 6rnekleri FAA (Formol-Asetik asit-Alkol) solusyonunda tespit edildi.
Dereceli alkollerden gegirildikten ve hexamethyl disilazin (HMDS) ile kurutulduktan sonra
tutuculara yerlestirilen doku ornekleri taramali elektron mikroskobunda incelendi. Merinos
koyununda dilin dorsal ylzinde papilla filiformis, papilla lentikularis, papilla konise olmak
uzere 3 tip mekanik papilla ve papilla fungiformis, papilla sirkumvallata olmak tzere 2 tip tat
papillast bulundu. Filiform ve fungiform papillalar bulunduklar1 bolgeye gore degisen
morfolojiye sahipti. Lentikiiler papillalar lingual torusun median hatt1 boyunca yer almist1 ve
yuvarlak ya da konik sekilli olmak iizere 2 tipti. Dilin arka kisminda, lingual torusun kaudo
lateral kenar1 boyunca dizilmis 36 adet papilla sirkumvallata gozlendi. Bu papillalarda tat
tomurcuklar1 hendegin sadece i¢ duvarinda intraepiteliyal olarak yer almaktaydi. Merinos
koyunu papillalarin tipleri ve morfolojisi bakimindan, kegi, 6kiiz ve Mehraban kuzusu ile
benzer 6zelliklere sahip iken lentikiiler papilla icermesi yoniiyle Berberi koyunundan farkliyd.
Bu durum dil yiizeyindeki papillalarin morfolojik yapisinin diyet ve habitat yaninda genetik
farkliliklara da bagli olabilecegini gostermektedir.

GIRIS

Beslenmede dil, agiz boslugunda yer alan diger organlarla birlikte kritik bir rol oynar. Dilin
memelilerdeki morfolojik ve histolojik o6zellikleri, canlilarin yasam tarzlari arasindaki
farkliliklarin bir yansimasidir (Iwasaki, 2002). Sonntag (1920) makroskopik olarak birkag
memeli dili ve bunlarin papillalar ile ilgili olarak yaptig1 incelemelerde, tiirlere gore dilin sekli
ile papilla tiplerinin dagilimmna yonelik 6nemli farkliliklar bulundugunu belirlemistir.
Giliniimiize kadar degisik hayvanlarda dil papillalarinin tiplerini ve dagilimlarini gdsteren

caligmalar yapilmistir. Nispeten yoksul bitki Ortiisii izerinde yasamlarini siirdiirebilmek adina
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0zel bir sindirim sistemi yapisina sahip olan ¢ift tirnakli hayvanlar (Mammalia: Artiodactyla)
takiminin en geligmis alttakimi olan ruminantlarda degisik familya, alt familya ve cinse mensup
hayvan tiirlerine ait ¢aligmalar olmasiin yaninda ayni cinse mensup tiirler arasinda da dil
papillalarinin taramali elektron mikroskopik yapist siklikla ¢alisilmistir. Buna gére Mehraban
kuzusu (Tadjalli & Pazhoomand, 2004), Berberi koyunu (Emura et al, 2000), Bighorn koyunu
(Takayuki et al, 2002), Jamunapari kecisi (Kumar et al, 1998), Saanen kegisi (Kurtul & Atalgin,
2008), Kara antilop (Emura et al, 1999), ciice geyik (Agungpriyono et al, 1995), Cin mungagi
(Zheng & Kobayashi, 2006), Formosan kegci antilobu (Atoji et al, 1998), Japon keci antilobu
(Funato et al, 1985), Sigir (Chamorro et al, 1986; De Paz Cabello et al, 1988; Steflik et al,
1983), Bufalo (Scala et al, 1993) ve deve (Erdunchaolu et al, 2001; Quayyum et al, 1988)’ye
ait caligmalar bulunmaktadir. Ruminant sinifina ait bir evcil koyun (Ovis aries) 1rki olan
Merinos koyunu, Tiirkiye’ nin say1 bakimindan en fazla olan yerli koyun irkidir. Bolge sartlarina
adapte olmus olan bu 1k, ac¢higa, kuraklifa ve kotli hava sartla rina dayaniklidir. Sunulan
calisma Merinos koyununda dorsal dil papillalarinin 151k ve taramali elektron mikroskopik
yapisini belirlemek ve diger hayvan tiirleriyle karsilagtirmak amaciyla yapilmistir.
MATERYAL-METOT

Calismada Sanlurfa Et Kombinasindan saglanan 3-4 yaslarinda, 6 adet Merinos koyununun
dili materyal olarak kullanildi. Hayvanlardan alinan dil 6ncelikle serum fizyolojik ile yikandi.
Dilin dorsal yliziiniin apeks, korpus ve radiks lingua boélgelerinden alinan pargalar 151k
mikroskopik incelemeler igin %10 formol solusyonunda tespit edildikten sonra rutin histolojik
prosediire gore yiiriitiiliip blokland1. Bloklardan alinan 6 um kalinligindaki kesitlere papillalarin
histolojik yap1 sin1 belirlemek i¢in Mallory’nin modifiye ii¢lii boyama teknigi uygulandi ve 151k
mikroskobunda (BX51, Olympus, Japan) incelenerek kamera sistemi (DP71, Olympus, Japan)
ile fotograflandi. Taramali elektron mikroskopik incelemeler i¢in belirlenen bolgelerden alinan
parcalar FAA (%10 Formol-%5 Asetik asit-%85 Etanol) solusyonunda tespit edildi. Dereceli
alkoller den gecirilerek dehidre edilen doku érnekleri hexamethyl disilazin (HMDS) icerisinde
kimyasal olarak kurutuldu20 ve taramali elektron mikroskobunda (EVO50, ZEISS, Germany)
incelendi.

BULGULAR

Merinos koyununda dil 14 cm uzunlugundaydi. Apeks, korpus ve radiks lingua olmak tizere 3
bolge ayirdedildi. Dilin dorsal yiiziinde papilla filiformis, papilla fungiformis, papilla
sirkumvallata, papilla konise ve papilla lentikiilaris olmak tizere bes farkli tipte papillaya

rastland1 (Resim 1).
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Resim 1: Merinos koyununda dilin dorsal yuzlntn panoramik gérinimd. a) Apeks lingua c)
Korpus lingua r) Radiks lingua, yildiz: Torus lingua. Fungiform papillalarin pigmentasyonu
(beyaz ok bas1) veya koyu kahve-siyah renk (siyah ok bas1). Median hatta yuvarlak, kenarda
konik tip lentikuler papilla. Ok: papilla sirkumvallata.
Filiform papillalar dilin apeks ve fossa lingua bolimine kadar olan korpus lingua bolgelerini
tamamen Ortmiistii. Apeks lingua bolgesindeki papilla filiformis’lerin bir ana gévde ile buna
bagli ¢cok sayida uzun, ince sekonder uzantilara sahip oldugu gozlendi. Korpus bolgesindeki

papillalarda ise sekonder uzantilarin olmadig1 ve bunlarin konik sekilli olduklar: belirlendi.

(Resim 2).

Resim 2: Uzun sekonder uzantilara (ok basi) sahip filiform papillalar (f) aralarda fungiform
papilla (y1ldiz) taramal1 elektron mikroskopik goriintimii. Isik mikroskopik incelemelerde

sekonder uzantilarin keratin yapisinda oldugu belirlendi (Resim 3).
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Resim 3: Papilla filiformisler. Oklar: keratin spinler, Mallory’nin {iglii boyama teknigi.
Filiform papillalarda ylizey, deskuamasyona bagli olarak tabakalasmis, pullu bir goriiniime
sahipti (Resim 2). Apeks ve korpus lingua boélgesinde, filiform papillalar arasina gomiilmiis,
kiigiik capta ve yiizeyi diiz olan fungiform papillalara rastland1 (Resim 3). Bu papillalar, dilin
pigmentli bdlgelerinde koyu kahverengi-siyah renkteydi. Isik mikroskopik incelemelerde
bunlarin serbest yiizeylerinde tat tomurcugu veya poruna benzer yapilara rastlanmazken,
pigmentli dil bolgelerinde bulunanlarda papilla yuzeyini orten epitelin stratum bazale ve
stratum spinozum katmaninda melanositler bulundugu géze ¢arpti. Fungiform papillalarda

yiizey, ¢ok kalin olmayan bir keratin tabakasiyla ortiilmiistii (Resim 4).

7 “':' 0"‘ =2 ,_j'I4 \ ‘; s ‘ b . 3 \\:" "‘/ : 23
Resim 4: Papilla fungiformis. Melanositler (ok

Torus lingua’da yer alan lentikuler papillalar ise iki degisik formda gézlendi. Bunlardan lingual

torusun median hatti boyunca bulunanlar yuvarlak tip papilla lentikularis, yan ve geri
kisimlarinda olanlar ise konik tip papilla lentikularis olarak adlandirildi. Bunlarin her birinin
bir papilla yarigina sahip oldugu belirlendi. Isik mikroskopik incelemelerde bunlarin ylizeyinin
kalin bir keratin tabakas: ile ortiilii oldugu gozlendi (Resim 5).

201




N \ONAL

\.\LF AN/

A

0,
o

ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

VAt

EScerc

ILOH

2N }12\.\“\?’

Resim 5: Yuvarlak (Y) ve konlk (K) Ientlkuler papllla =
Torus lingua’nin postero-lateralinde ise irili ufakli yaklasik 36 adet papilla sirkumvallata
bulundugu belirlendi. Elektron mikroskopik incelemelerde bunlarda belirgin bir annular ped
bulunmadig: dikkati ¢ekti. Bunlarin her birinin ayr1 birer hendekle ¢evrelendigi gibi bazilarinin
2-3’1i gruplar olusturarak tek bir hendekle ¢evrelenmis oldugu goze carpti. Isik mikroskopik
incelemelerde bu papillarda ¢ok sayida tat tomurcuklarinin bulundugu ve bunlarin
intraepiteliyal olarak papillanin hendege bakan lateral yiiziinde yerlesim gosterdigi belirlendi.

Papilla yiizeyi ¢ok ince bir keratin tabakasina sahipti (Resim 6).

wf'g

Resim 6: Papilla sirkumvallata, (Yildiz: hendek) Oklar taomurcuklan yildiz; hendek ok
basi: dil bezlerine ait akitic1 kanallar.

Papilla koniseler, herhangi eklenik bir uzantiya sahip olmamalar1 ve genis olmalariyla papilla

filiformislerden, daha uzun olmalartyla da konik tip lentikiiler papillalardan ayirt edildi.

Bunlara torus lingua’nin lateral bolgelerinde, fossa lingua iginde ve radiks lingua bolgelerinde

rastlandi. Isik mikroskopik incelemede bu papillalarin yiizeyinin kalin bir keratin tabakasi

icerdigi gozlendi (Resim 7).
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Resim 7: Papilla konise’lerin taramali elektron mikroskopik ve 151k mikrokopik goriiniimii

TARTISMA SONUC

Gidalarin hareketi ve ogiitiilmesine uygun piiriizlii bir yilizey saglayan filiform papillalarin
mekanik bir isleve sahip oldugu kabul edilmektedir (Agungpriyono et al, 1995). Memelilerde
filiform papillalarin biiyiikliik ve sekline gore 6nemli farkliliklar vardir (Kullaa-Mikkonen ve
Sorvari, 1985). Jamunapari kecisi (Kumar et al, 1998), bufalo (Scala et al, 1993), Sigirda (De
Paz Cabello et al, 1988; Steflik et al, 1983), u¢lar1 kaudale dogru bir yonlenime sahip olan bu
papillalarin Merinos koyununda da benzer 6zellikte oldugu belirlendi. Jamunapari kegisi
(Kumar et al, 1998), Saanen kecisi (Kurtul & Atalgin, 2008), Mehraban kuzusu (Tadjalli &
Pazhoomand, 2004), Berberi koyunu (Emura et al, 2000) ve bufaloda (Scala et al, 1993)
papillanin ana gdvdesinin konik bi¢imli, dkiizde (De Paz Cabello et al, 1988) dil benzeri, Cin
muncagi’nda (Zheng & Kobayashi, 2006) ise ¢ubuk bi¢imli oldugu bildirilmektedir. Ana
govdeye bagli olarak, papillanin serbest ucunda Jamunapari kegisinde (Kumar et al, 1998),
Saanen kegisinde (Kurtul & Atalgin, 2008), tek horglcli devede (Quayyum et al, 1988) ise tek
uzant1 bulunurken, Cin mungagi (Zheng & Kobayashi, 2006) ve bighorn koyununda (Takayuki
et al, 2002) ise ana govdeye bagli cok sayida ince-uzun sekilli uzantilarin bulundugu
bildirilmektedir. Sekonder papilla sayisinin ise Jamunapari kegisinde (Kumar et al, 1998),
Saanen kegisinde (Kurtul & Atalgin, 2008), ke¢i antilobunda (Funato et al, 1985) 2 adet
oldugundan bahsedilmektedir. Sunulan calismada Merinos koyununda filiform papillalarin
morfolojisi apeks ve korpus lingua bdlgelerine gore farkli sekildeydi. Apeks lingua’da
papillalarin ana govdesinin ¢ok uzun ve serbest ucunun konik sekilli oldugu, ana gdvdenin
uzunlugu boyunca 4-6 adet ince-uzun silindirik sekilli sekonder uzantilar verdigi gézlendi. Bu
yonuyle Merinos koyunu Mehraban kuzusu (Tadjalli & Pazhoomand, 2004) ile benzerlik
goOstermektedir. Merinos koyununda korpus lingua bolgesinde yer alan filiform papillalarin
Jamunapari kecisi (Kumar et al, 1998), Saanen kecisi (Kurtul & Atalgin, 2008), Mehraban
kuzusu (Tadjalli & Pazhoomand, 2004), Berberi koyunu (Emura et al, 2000) ve bufaloda (Scala
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et al, 1993), oldugu gibi konik sekilli oldugu ancak sekonder uzantilarin bulunmadig1 belirlendi.
Merinos koyununda fungiform papillalar, Formosan keci antilobu (Funato et al, 1985) ve Cin
Mungagina (Zheng & Kobayashi, 2006) benzer sekilde iki tipti. Kiiciik tip olanlar apeks ve
korpus lingua’da yerlesirken biiyiik tip olanlar torus lingua’da dagilim gdstermisti. Merinos
koyununda her iki tip fungiform papillada da Jamunapari kegisi (Kumar et al, 1998) ile benzer
sekilde tat poru veya tomurcuguna rastlanmadi. Cin mung¢aginda (Zheng & Kobayashi, 2006)
ise her iki tip fungiform papillada da tat tomurcuklarinin bulundugu bildirilmektedir. Dilin
kaudolateral kenar1 boyunca bilateral olarak yerlesim gosteren sirkum vallat papillalarin sayisi
tirlere gore degisiklik gostermektedir. Berberi koyunu (Emura et al, 2000), kara antilobu
(Emura et al, 1999), Formosan kegci antilobu (Funato et al, 1985), Japon keci antilobu (Funato
et al, 1985), Bighorn koyunu (Takayuki et al, 2002) ve Saanen kegisinde (Kurtul & Atalgin,
2008) 26 adet oldugu bildirilen bu papillalarin sayisinin Merinos koyununda 36 adet oldugu
belirlendi. Papilla yiizeyi Jamunapari kecisi (Kumar et al, 1998), sigir (Chamorro et al, 1986;
De Paz Cabello et al, 1988; Steflik et al, 1983) ve tek horgicli devede (Erdunchaolu et al,
2001;Quayyum et al, 1988) 17 oldugu gibi diizgiindii. Merinos koyununda, at (Chamorro et al,
1986) ile benzer sekilde dil mukozasmin sekillendirdigi annular pedin bulunmadig1 gozlendi.
Lentikiiler papillanin 6kiiz (Steflik et al, 1983), Jamunapari kegisi (Kumar et al, 1998), Japon
keci antilobu (Funato et al, 1985), clice geyik (Agungpriyono et al, 1995), Saanen kegisi (Kurtul
& Atalgin, 2008) gibi bircok hayvanda bulundugu Berberi koyunu (Emura et al, 2000),
Formosan kegi antilobu (Atoji et al, 1998) ve Kara antilopda (Emura et al, 1999) ise olmadigi
vurgulanan bu papillanin, Merinos koyununda lingual torus’un median hatt1 boyunca yerlesim
gosterdigi belirlendi. Develerde bulunmadigi bildirilen konik papillanin (Quayyum et al, 1988),
bufalo’da (Scala et al, 1993) torus lingua’nin lateralinde “laminari papillae” olarak adlandirilan
0zel sekilde yer aldigi vurgulanmaktadir. Sunulan caligmada Merinos koyununda bu
papillalarin lingual torus iizerinde bulundugu, ancak daha seyrek ve kiiciik boyutlarda olmak
uzere radix lingua uzerinde de yer aldig: belirlendi. Sunulan ¢alismada Merinos koyununda
benzer calismalardaki gibi filiform, fungiform, konik, lentikiiler ve sirkumvallat papillalarinin
bulundugu gosterilmistir. Bu durum dil yilizeyindeki papillalarin morfolojik yapisinin
hayvanlarin diyet ve habitatlar1 yaninda genetik farkliliklara da bagli olabilecegini
gostermektedir.
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MARTILARDA (Larus spp) PREEN BEZININ HISTOLOJIK VE HISTOKIMYASAL
YAPISI
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1 Harran Universitesi. Veteriner Fakiiltesi. Histoloji ve Embriyoloji AD. Sanlurfa,
ORCID: 0000-0002-5947-4118

OZET: Bu calisma, martilarda preen bezinin histolojik ve histokimyasal yapisini ortaya
koymak amaciyla yapildi. Doku 6rneklerinin bir kismi1 bezin yapisini belirlemek icin Bouin ve
Maksimow tespit solusyonlarinda tespit edilip paraplastta bloklandi. Bloklardan alinan 6
mikronluk kesitler genel yapiy1 incelemek amaciyla Crossmon’un modifiye ii¢lii boyasi (20) ile
boyandi. Bezi olusturan tubullerin histokimyasal yapisini belirlemek i¢in doku &rnekleri
+40C*de formol-kalsiyum sollisyonunda tespit edildi. Kriyostat kesitlerine Periodic Acid-
Schiff (PAS), Sudan Black B, Oil Red O, a-Naphtyl Acetate Esterase (ANAE), Gomori’nin
Kursun siilfit yontemi uygulandi.

Bez, bagdoku kapsiilii ile sarili iki loptan olusmustu. Sekretorik tubuller; bazal, intermediyer,
sekretorik ve dejeneratif olmak {izere dort tip hiicreden olusmustu. Histokimyasal
incelemelerde, intermediyer ve sekretorik hiicre membranlarinin orta derecede siilfatl
mukosubstans, perifer tubiillerin lumeninde bulunan salginin ise az miktarda karboksilli
mukosubstans igerdigi belirlendi. Perifer tubullerdeki dejeneratif hiicrelerin membranlarinda ve
perifer sitoplazma boliimiinde yogun kalsiyum bulundugu ve triple boyamasinda bu kismin
kuvvetli asidofili gdsterdigi dikkati gekti. ilk olarak intermediyer hiicrelerde olusmaya baslayan
yag, sekretorik hiicrelerde yag damlaciklarina doniisiir. Calismada intermediyer hiicrelerin az,
sekretorik ve dejeneratif hiicrelerin ise fazla sayida olmasi, yiiksek derecede lipogenez
oldugunu gostermektedir.

Ar.laltltar Kelimeler: Marti, Preen bezi, Histoloji, Histokimya

GIRIS

Kanatlilarda “yag bezi”, “sagr1 bezi” ve “liropigi bezi” olarak da bilinen preen bezi, kuyrugun
dorsalinde deri altinda yerlesen, holokrin tipte salgi yapan, basit tubuler yapida bir bezdir
(Dellmann and Brown, 1987; Kolattukudy,1981; Zik and Erdost, 2002). Ozellikle su kuslarinda
(Bell and Freeman,1971; Zik and Erdost, 2002) ve egzotik kuslarda (Hodges, 1974) iyi gelismis
olup bagdokudan kapsiille sarilmis iki loptan olusur. Her lop, merkezi bir kanal ¢evre sinde
radiyer tarzda dizilmis, cok katli epitel ile oOrtiilii ¢cok sayida tubul igerir (Hodges, 1974;
Kolattukudy,1981). Tubullerin salgis1 merkezi kanalda toplanir ve deri yiizeyindeki tek olan
dar papillaya salgilanir (Dellmann and Brown,19871; Kolattukudy,1981; Zik and Erdost,

2002). Kuyruk tiiylerinin hareketi ve hayvanin “preening” adi verilen tliylerini diizeltme
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hareketiyle biitiin tiiy ve teleklerin tizeri salgiyla kaplanir (Zik and Erdost, 2002). Preen bezinin
salgisi, yag asidi esterlerinden olusan mumlar, uzun ve kisa zincirli yag asitleri, trigliseridler,
yag sentezinde rol alan enzimler ve hiicre yikintilarini igeren kompleks bir bilesime sahiptir
(Kolattukudy,1981, Damste et al., 2000; Sandilans et al; 2004; Bhattacharyya and Ghosh,1971).
Bu 6zellikleriyle kanatli hayvanlar i¢in antibakteriyel ajan (Shawkey et al., 2003) ve vitamin D
prekiirsorii (Zik and Erdost, 2002) olarak hizmet ettigi gibi, telek keratininin kurumasini,
kirilmasini ve hizli suya giris ¢ikiglarda tiiylerin 1slanmasini da engeller (Dellmann and Brown,
1987; Hodges, 1974; Damste et al., 2000). Preen bezinde direkt veya indirekt olarak htcre
yenilenmesini, hiicrelerin gelismesini ve farklilas masini, dolayisiyla salginin biyogenezini
saglayan genis bir enzim spektrumu séz konusudur (Bhattacharyya and Ghosh,1971;
Kolattukudy,1981). Horoz (Zik and Erdost, 2002), giivercin (Bhattacharyya and Sahu, 1976),
biilbiil (Maiti and Ghosh, 1972) ve bildircin (Abalain et al., 1984a; Abalain et al., 1984b) gibi
cesitli kanath tiirlerinde yapilan arastirmalar, C vitamini eksikligi (Maiti and Ghosh,1972),
steroid uygulamas: (Abalain et al., 1984b; Bhattacharyya and Ghosh,1971), kastrasyon
(Abalain et al., 1986), diyet (Zik and Erdost, 2002), cinsiyet (Abalain et al., 1984a; Abalain et
al., 1984b), yas (Sandilans et al., 2004) gibi faktorlerin bezin salgt karak terini etkilediklerini
ve tubullerin duvarimi Orten hiicrelerin dongii hizin1 degistirdiklerini ortaya koymustur
(Bhattacharyya and Ghosh,1971;

Maiti and Ghosh, 1972). Evcil 6rdeklerin Anas Platyrhynchos adl1 yabani 6rdek tiiriinden koken
aldig1 bildirilmektedir. Martilar, kuslarin Charadriiformes takimina ait deniz ve kiy1 kuslaridir.
En yaygin marti cinslerinden biri Larus’tur. Monogamiden ¢ok karisik yagsama egilimindedirler
ve kiyr ekosistemlerine uyum saglamis, giicli ugus yetenegi gelistirmis, omnivor (hepgil)
beslenmeye adapte olmus kuslardir (Gilg et al.,2023). Bu ¢alisma martilarin preen bezlerinin
ozelliklerinin yapisal ve histokimyasal farkliliklarin ortaya konmas1 amaciyla yapilmistir.

GEREC VE YONTEM

Calismada Harran Universitesi Veteriner Fakiiltesi Hayvan Hastanesine tedavi amaciyla
getirilen 5 adet mart1 materyal olarak kullanildi. Hayvanlar boyunlar: kesilerek oldiiriildiikten
sonra preen bezi iki loblu olarak ¢ikarildi. Her bir lop akitict kanal boyunca uzunlamasina
kesildi. Doku 6rneklerinin bir kismi1 bezin yapisini belirlemek i¢in Bouin ve Maksimow tespit
solusyonlarinda tespit edilip dereceli alkoller, metil benzoat ve benzollerden gecirilerek
paraplastta bloklandi. Bloklardan alinan 6 mikronluk kesitler genel yapiy1 incelemek amaciyla
Crossmon’un modifiye ii¢lii boyasi (Crossmon, 1937) ile boyandi. Bezi olusturan tubullerin

histokimyasal yapisin1 belirlemek i¢in kalan doku ornekleri +40C ‘de formol-kalsiyum
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soliisyonunda tespit edildi. Bu doku 6rneklerinden alinan 10-15 mikron kalinligindaki kriyostat
kesitlerine glikojeni belirlemek igin Periodic Acid-Schiff (PAS), sudanofilik lipidleri
gostermek i¢in Sudan Black B, notral yaglart gostermek i¢in Oil Red O, spesifik olmayan
karboksilik esterazlari belirlemek i¢in a-Naphtyl Acetate Esterase (ANAE), asit fosfataz
enzimini belirlemek i¢in de Gomori’nin Kursun siilfit yontemi uygulandi (Bancroft et al.,
1990). Hazirlanan preparatlar Zeiss marka 1s1k mikroskobunda incelenerek fotograflandi.

BULGULAR
Histomorfolojik ¢zellikler:

Martilarda preen bezi iki loplu olup bagdokudan bir kapsiille ¢evrilmisti. Her bir lop, radiyer
seyirli olan ve merkezde ortak bir kanala agilan ¢ok sayida tubulden olusmustu. Kapsiilden
ayrilan bag doku tubuller arasinda bagdoku alanlarini meydana getirmisti. Bu alanlar lobun
merkezinde daha genisti ve lenfosit infiltrasyonlarin1 icermekteydi. Ayrica ayni1 bolgede ve
kapsiilde Herbst cisimciklerine rastlandi. Tubullerin duvarini 6rten epitelde bazal, intermediyer
ve siiperfisiyal hiicreler katmani olmak iizere {i¢ katman bulunmaktaydi. Bazal hiicreler
katmani, tubullerin bazal membrani {izerine tek sira halinde oturan, yass1 sekilli ve asidofilik
sitoplazmali, heterokromatik cekirdege sahip hiicrelerden olusmustu. Tubullerin periferal
boliimiinde birkag sirali olarak gozlenen poligonal sekilli intermediyer hiicreler, 6kromatik
cekirdek ile belirgin bir ¢ekirdekgige sahiptiler ve sitoplazmalarinda ki lipid damlaciklarinin
artigina bagli olarak tubul lumenine dogru asidofilik 6zelliklerini derece derece kaybetmislerdi.
Tubullerin merkezi bdliimiinde intermediyer hiicre katmaninda hiicre siras1 sayisinda azalma
yoktu. Tubulun Ilumenini sinirlandiran siiperfisiyel hiicre katmanindaki hiicreler ise
sitoplazmalarinda lumene dogru biiyiikliigii artan yag vakuolleri igeren, piknotik ¢ekirdekli
hiicrelerdi. Tubullerin perifer ve merkezi boliimlerindeki siiperfisiyel hiicre sayisi fazla ve tubul
lumeni daha dard.

Histokimyasal dzellikler:

Tubullerin perifer boliimlerinde sadece tubuller arasindaki retikulum ipliklerinde zayif PAS (+)
reaksiyon goriiliirken, merkezi boliimlerinde tubuller aras1 bag doku, tubul epiteli ve salgi
materyali kuvvetli PAS (+) reaksiyon verdi. Reaksiyonun merkezdeki akitici kanala dogru

gidildikce zayifladig1 gozlendi (Sekil 1).
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Merkezi akitict kanal lumenindeki ve gerekse tubullerin lumenindeki salgi, sudan black B ile

siyah renkte boyanmuigti. Tubullerin periferal bolimunde, bazal hiicreler ve intermediyer hiicre
katmaninin bazal hiicreler katmanina yakin olan hiicreleri disinda, siiperfisiyel hiicreler katmani
ile buna komsu olan intermediyer hiicreler sudanofilik 6zellik géstermekteydi (Sekil 2).

.'._"_".-’. e .“ o ) e
. . - ——

!'...4 -
-

%&if&él tubul bélgesinde sudanofilik ipidler. Sudan Black B X50
Tubullerin merkezi boliimiinde ise tubul epitelinde ¢ok az sayida, kii¢iik sudanofilik graniillere
rastlandi. Oil red O boyama yontemi uygulandiginda, nétral yaglarin dagiliminin genelde
sudanofilik yaglarin dagilimina benzer oldugu, farkli olarak da tubullerin periferal boliimiinde
bazal hiicreler katmani disinda tiim katmanlarin notral yaglar igerdigi tespit edildi. Ayrica

tubullerin merkezi boliimiinde lumendeki salgida bulunan oil red O (+) yag damlacig:

miktarmin tubullerin perifer boliimiindeki salgiya oranla daha az oldugu goriildii (Sekil 3).
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Bezin tubullerinde glikojen ve yagin yerlesimine gore, tubullerin periferal bolimleri literattr
bilgilerde tanimlanan yag bolgesinin, merkezi boliimleri ise glikojen bolgesinin karsilig1 olarak
nitelendi. Preen bezinde esteraz aktivitesini gostermek amaciyla ANAE yOntemi
uygulandiginda tubullerin yag bdlgesi boyunca tubul epitelinde bazal hicrelerle lumeni

siirlayan siiperfisiyel hiicrelerin pozitif reaksiyon verdigi belirlendi. ANAE aktivitesi glikojen

( N \

n) ‘* ‘- -. < -
spesifik olmayan esterazlar.

"y :

Sekil 4. Periferal tubul (PT) ve merkezi tubul (MT) bdlgelerine
a-Naphtyl acetate esterase X20. X25

Fosfataz aktivitesi, glikojen bolgesindeki tubulleri 6rten epitelin tiim katmanlarinda ve oldukga

kuvvetli olarak gozlendi (Sekil 5).

) & - ﬁ
X : : 2"y SN

Sekil 5. Periferal tubul (PT) ve merkezi tubul (T) b('jlgelerind‘e asit fosfataz enziminin
dagilimi. Gomori’nin kursun siilfit teknigi X25. X30
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TARTISMA

Preen bezinin yapisinin ve fonksiyonlarinin incelendigi aragtirmalarin ¢ogu,
memelilerdeki yag bezlerini de etkiledigi bilinen maddelerin uygulanarak kontrol gruplariyla
karsilastirilmasi esasina dayanmaktadir (Zik and Erdost, 2002; Bhattacharyya and Sahu, 1976;
Maiti and Ghosh, 1972; Abalain et al., 1986). Bu arastirmalarla klasik kitaplardaki bilgilere
gore (Dellmann and Brown, 1987; Bell and Freeman, 1971; Hodges, 1974) bez iki loplu olup,
her lop periferden merkeze 1sinsal dizilim gosteren ve ortak bir kanala agilan tubullerden
olusmaktadir. Sunulan ¢alismada da martilarin preen bezinin genel yapisal 6zelliklerinin diger
kanatli tiirleriyle benzer olmakla birlikte, ayn1 kokene sahip yaban ve evcil 6rdeklerde yapisal
bazi farkhiliklar tasidigir belirlenmistir. Tubuller arasindaki bagdoku miktarinin yaban
ordeklerinde evcil ordektekine kiyasla daha az olmasi, yaban ordegin de parensim/stroma
oraninin evcil Ordektekinden daha biliyiik oldugu kanisini uyandirmistir. Ayrica kanatl
derisinde yerlestigi bildirilen (Bell and Freeman, 1971) ve bugiine kadar incelenen kanath
tirlerinin preen bezlerindeki varligina dair herhangi bir bilgi bulunmayan titresime duyarl
mekanoreseptorlerden Herbst cisimciklerine de rastlanmistir. Caligmada martilarin preen
bezinde gozlenen lenfosit infitrasyonlarinin, bezin akiticit kanallar araciligi ile dis ortamla
iligkisinden otiirli bezin savunma sistemine ait 6geler oldugu diisiiniilmiistiir. Ancak lenfosit
infiltrasyonlarinin immunositokimyasal o6zelliklerinin daha ayrintili calismalarla ortaya
konmasi gereklidir. Kanath tiirlerinde preen bezi {lizerinde yapilan aragtirmalarda (Zik and
Erdost, 2002; Bhattacharyya and Sahu, 1976; Maiti and Ghosh, 1972; Abalain et al., 1986)
bezin tubul epitelinin kalinliginin yas ve diyet (Zik and Erdost, 2002), ¢esitli hormonlar ile
maddeler (Bhattacharyya and Sahu, 1976; Maiti and Ghosh, 1972; Abalain et al., 1986) ve
cinsiyet (Abalain et al., 1984a; Abalain et al., 1984b) gibi faktorlere bagh olarak degistigi
bildirilmektedir. Yapilan arastirmada martilarda tubullerin gerek periferal gerekse merkezi
boliimlerinde tubul epitelini olusturan intermediyer ve siiperfisiyel hiicre katmanlarindaki
hiicrelerin daha az ve dolayisiyla tubul lumeninin daha genis oldugu belirlenmistir. Bu 6zellik
martida tubulleri olusturan hiicrelerin dongii hizinin dolayisiyla salginin biyogenezinin daha
hizl1 oldugunun gdstergesi olarak yorumlanabilir. Ayrica tubul epitelinin kalinligin1 etkileyen
faktorler arasinda tiir faktoriiniin de etkili oldugunu gosterebilir. Bezin her bir lobundaki
tubullerin, ilk olarak 1950 yilinda Carter ve Lawrie tarafindan histokimyasal 6zelliklerine gore
iki bolgeye ayrildigr (Hodges,1974), tubullerin periferal bdliimiiniin yagdan zengin “yag
bolgesi”, merkezi boliimiiniin ise PAS(+) reaksiyon veren ‘“glikojen bdlgesi” olarak

adlandirildig1 bildirilmektedir (Dellmann and Brown, 1987; Hodges,1974). Bu calismada da
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elde edilen bulgular ve literatir bilgilerin 1s1ginda tubul boliimleri i¢in ayni adlandirma
yapilmistir. PAS boyamasinda, martida glikojen bolgesindeki reaksiyonun merkezi kanala
dogru gittikge zayifladigi, yaban 6rdeginde ise kuvvetlendigi belirlenmistir. Glikojen igerigi
acisindan martinin preen bezinin glvercin (Bhattacharyya and Sahu, 1976), bulbil (Maiti and
Ghosh, 1972) ve horozun (Zik and Erdost, 2002) preen bezine benzedigi gorilmistiir.
Sudanofilik ve nétral yaglarin, giivercin (Bhattacharyya and Ghosh, 1971; Bhattacharyya and
Sahu, 1976) ve biilbiil (Maiti and Ghosh, 1972)’de tubullerin yag bdlgesinde intermediyer ve
stiperfisiyel hiicrelerle salgi materyalinde yerlesim gosterdigi (Bhattacharyya and Sahu, 1976;
Maiti and Ghosh, 1972), vitamin C eksikliginde miktarlarinin azaldigi (Maiti and Ghosh, 1972),
kortizon uygulandiginda ise arttig1 (Bhattacharyya and Sahu, 1976) belirtilmektedir. Sunulan
caligmada tubullerin yag bolgesinde, giivercin (Bhattacharyya and Ghosh, 1971; Bhattacharyya
and Sahu, 1976) ve biilbiil (Maiti and Ghosh, 1972)’dekine benzer sekilde intermediyer
hiicrelerde ve bazal hiicreler katmani digindaki tiim katmanlarda sudanofilik yaglar
gozlenmistir. Bu 6zellik martida intermediyer hiicre katmanindaki hiicre sirasinin az olmasi
nedeniyle hiicrelerdeki farklilasmanin dolayisiyla yag sentezinin intermediyer hicre
katmaninin ilk siralarindan itibaren bagladigini gostermektedir. Notral yaglarin ise sudanofilik
yaglarinkine benzer dagilima sahip oldugu saptanmistir. Bu yoniiyle preen bezinin nétral yag
dagilimi giivercin (Bhattacharyya and Sahu, 1976) ve biilbiil (Maiti and Ghosh, 1972)’den
farklilik gostermektedir.

Preen bezi, yag metabolizmasinda 6nemli rol oynayan karboksilik esterazlar gibi
enzimler icerir (Bhattacharyya and Ghosh, 1971; Bhattacharyya and Sahu, 1976; Maiti and
Ghosh, 1972). Bildircinda da kandaki testosteron diizeyinin yiikselmesiyle diesterlerde artis
oldugu belirtilmektedir (Abalain et al., 1984a; Abalain et al., 1984b). Bu durum, 6zellikle go¢
eden erkek kuslarin tireme donemlerinde es se¢imi sirasinda parlak tiiylere ihtiya¢ duymalariyla
(Damste et al., 2000), feromonal iletisimle (Abalain et al., 1984b) ve disilerde kulucka periyodu
sirasinda salgilanan diesterlerin monoesterlerden daha yiiksek molekiil agirlikli ve daha az
ucucu olmalar1 sonucu koku alma ve koku yayma 6zelliginin azalmasiyla (Sandpiper et al.,
2002) agiklanmaktadir. Bu caligmada martilarin preen bezinde esteraz enziminin glikojen
bolgesindeki epitel katmani ile salgidaki yerlesiminin biilbiil (Maiti and Ghosh, 1972) ve
guvercinin preen beziyle (Bhattacharyya and Ghosh, 1971; Bhattacharyya and Sahu, 1976)
uygunluk gosterdigi tespit edilmistir. Bu durum martinin preen bezinin yag bdlgesinde
monoester iceriginin bulundugu ve tubullerin glikojen bolgesinin yag bolgesinden daha fazla

monoester igerdigini gostermistir. Ancak martinin preen bezleri ¢iftlesme donemi dncesinde
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alindigindan tubullerde monoester ve diesterlerin bulunusu arasinda bir farklilik olup olmadig:
hala incelemeye deger bir konudur. Hiicrelerde yag asitleri, karbonhidratlarin glikolitik yolda
yikilmasi ile olusan piruvik asitin mitokondride oksidasyonu sonucu sekillenen asetil koenzim
A’nin sitoplazmaya tasinmasiyla olusur (Goziikara, 1994). Bu nedenle memelilerde yag
bezlerinde sebum yaglarinin sentezi i¢in glikojen ve glisero-fosfat 6nemli substratlar olarak
kabul edilir (Downie and Kealey, 1998). Bu bilgiler, memelilerdeki yag bezlerinin analogu
olarak kabul edilen kanathilardaki preen bezinde yag sentezi icin glikojen bolgesinin
bulunmasini ve monoesterlerin de glikojen bdlgesinde yerlesimini agiklayabilir.

Fosfatazlarin, hiicrelerde glikojenin glikoza hidrolizinde (Guyton and Hall, 2000),
deride fosfolipidlerin yikimi ile keratinositlerin nekrobiyozunda (Conroy and Gren, 1975),
memelilerin yag bezleri ile kanatlilarin preen bezinde hiicresel organizasyonda ve ¢ekirdegin
piknozunda rol oynadigi (Bhattacharyya and Ghosh, 1971), kortizon uygulamasiyla
aktivitesinde azalma oldugu (Bhattacharyya and Sahu, 1976) bildirilmektedir. Klasik kitaplarda
asit fosfatazin bezin glikojen bolgesinde yerlestigi belirtilirken (Hodges,1974), guvercinde
tubullerin yag ve glikojen bolgesindeki epitel hiicreleri ile salgi maddesin de gozlendiginden
s0z edilmektedir (Bhattacharyya and Ghosh, 1971; Bhattacharyya and Sahu, 1976). Sunulan
calismada ise asit fosfatazin sadece martinin preen bezindeki glikojen bdlgesinde kuvvetli
reaksiyon vermesi bu enzimin martinin preen bezinde glikojenden nétral yag sentezinde rol
oynadigini diisiindiirmektedir (Bhattacharyya and Ghosh, 1971). Sonu¢ olarak martilarin preen
bezleri, diger kanath tiirleriyle karsilastirildiklarinda, yap1 ve igerik agisindan benzerliklerin
yani sira farkliliklar da gostermistir. Bu farklhiliklarin degisik ortamlara adaptasyon sonucu,
canlimin hormonal, sinirsel, seksiiel ve beslenmeyle ilgili aktivitelerin de meydana gelen
degisikliklerden kaynaklanabilecegi kanisina varilmistir.
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OZET

Kiy1 alanlan tarih boyunca insanlarin yerlesim yeri se¢iminde 6nemli noktalar olmuslardir.
Temel ihtiyac¢larin karsilanmasinda, yasam i¢in gerekli suyun saglanmasinda, iklimin elverigli
olmasinda, koruma ve savunma amagli kullanimda, ulasimin kolay ve ucuz olmasi gibi etkenler
insanlar i¢in cazibe merkezleri olmustur.

Kiy1 alanlarma kurulan yerlesmeler, zamanla ilkel toplumlardan gelismis toplumlara evrilerek
blyuk kentleri olusturmuslardir. Baslangigta sadece nakliyat, balikg¢ilik, yolcu tagimak gibi
basit islevler i¢in kullanilan kiyilar, daha sonralar1 endiistriyel isletmelere ev sahipligi yapmus,
iiretilen mal ve hizmetlerin depolanmasi i¢in alanlar olusturulmustur. Teknolojinin gelismesi
ile karayollarinin artmasi, daha sonralar1 ugak ile tasimacilifin baslamasi, bu alanlardaki
fabrikalarin kent icerisine ¢ekilmesine neden olmus ve bu alanlar bos kalmistir. Fabrikalarin
olusturdugu kirlilik ve toprak kayiplar1 zamanla iyilestirilmis, daha sonralari1 kentlerin konut,
turizm, rekreasyon ihtiyaglarini karsilayacak alanlara doniismiuslerdir.

Kentsel kiy1 alan kullanimlarinda; sanayi tesisleri, birinci ve ikincil konutlar gibi yerlesmeleri,
turizm amagl tesisler ve otel, pansiyon gibi yapilari, parklar, meydanlar, yesil alanlar gibi
rekreasyonel kullanimlari, tarihi ve kiiltiirel yapitlart gorebiliriz.

Kentsel kiy1 alanlarinda yaganan sorunlari; dogal afetlerden kaynaklanan sorunlar, gemi atiklari
ve deniz kazalarindan kaynakli denizsel kaynakli kirlenmeler, evsel ve endiistriyel atiklar,
tarimsal alanlarda kullanilan giibre ve ilaglar, erozyon gibi karasal kaynakli kirlenmeler,
kiyilara diizensiz yapilar, ikinci konutlarin varligi, turizm tesislerinin kiyilarda yer almasi gibi
yapilasmadan kaynaklanan sorunlar, Ortiisen yetki alanlari, kurumlar ve sorumluluklar
nedeniyle yetki karmagasindan kaynaklanan yasal ve yonetsel sorunlar olarak ele alabiliriz.
Bu calisma kapsaminda kentsel kiy1 alanlarinin gelisim siireci, kiyr alan kullanimlar1 ve
kiyilarda yasanan sorunlarin derlenmesi amaclanmistir.

Anahtar Kelimeler: Kentsel kiy1 alanlari, kentsel kiy1 kullanimlari, kentsel kiy1 sorunlari
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AN OVERVIEW OF LAND USES AND PROBLEMS IN URBAN COASTLINES
ABSTRACT
Coastal areas have historically been important locations for people choosing settlements. They
have been attractive centers for people due to factors such as meeting basic needs, providing
essential water for life, favorable climates, use for protection and defense, and easy and
inexpensive transportation.
Settlements established in coastal areas evolved over time from primitive societies to advanced
societies, eventually forming large cities. Initially used for simple functions such as
transportation, fishing, and passenger transport, coastlines later hosted industrial enterprises
and created areas for the storage of manufactured goods and services. The development of road
networks with the Industrial Revolution, and later the advent of air travel, led to factories being
relocated into urban areas, leaving these areas empty. The pollution and soil erosion caused by
factories were gradually remedied. Later, these areas were transformed to meet the housing,
tourism, and recreation needs of cities.
In urban coastal areas, we can see uses such as industrial facilities, primary and secondary
residences, tourism facilities and structures such as hotels and guesthouses, recreational uses
such as parks, squares, and green spaces, and historical and cultural sites.
The problems experienced in urban coastal areas can be addressed as follows: marine-based
pollution from ship waste and maritime accidents; terrestrial-based pollution such as domestic
and industrial waste, fertilizers and pesticides used in agricultural areas, and erosion; problems
arising from construction such as irregular construction on the coast, the presence of second
homes, and the location of tourism facilities on the coast; and legal and administrative problems
arising from the confusion of authority due to overlapping jurisdictions, institutions, and
responsibilities.
This study aims to compile information on the development process of urban coastal areas,
coastal land uses, and the problems experienced in coastal areas.

Keywords: Urban coastal areas, urban coastal land uses, urban coastal problems

1. GIRIS

Tarih boyunca bir¢cok medeniyetin kiyilarda kuruldugu, giiniimiize gelindiginde biiyiik
kentlerin de kiyilarm etrafinda sekillenmis oldugu gériilmektedir. Insanlarin kiyilara
yerlesmesinin baglica nedenleri arasinda cografi konumlari, iklim kosullarinin yasama elverisli
olmasi, yiyecek ve icilebilir suya daha kolay ulagmalari, ulasim kolayligi, savunma kolaylig

ve ticaretin stratejik énemi olmasi sayilabilir (Timmerman ve White 1997).
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Kiyilar, birgok kentin kurulmasina olanak tanimistir ve bu kurulan kentler, gliniimiizde niifus
artig1 ve bliylime gostermektedir (Kiliglar, 2019). Diinya biiyiik sehirlerinin énemli bir kismi,
100 km’den daha yakin kiy1 bolgelerinde yer alir (Anonim, 2026a). Diinya niifusunun da
yaklasik %40'", kiy1 seridinden itibaren 100 kilometre mesafe icerisinde yagamaktadir (Anonim,
2026b). Diinyada oldugu kadar {ilkemizde de niifusun 6nemli bir kismi1 kiyilarda yagamaktadir
(Akkose, 2007).

Kentsel kiyr alanlari, kara ve su arasindaki etkilesimle sekillenen, ¢esitli fonksiyonlar
barindiran ve insan miidahalelerine duyarli hassas ekosistemlerdir (Rakipsiz, 2017). Suyun
varlig1 kentlerin siirlarini belirlerken, gelismesinde de 6nemli bir faktor olmustur (Akkose,
2007). Bu alanlar, yogun niifuslu yerlesmelerin su yiizeyleri ile birlestigi konut, rekreasyon,

turizm, ticaret, tasimacilik gibi amaglarla kullanilan bolgelerdir (Dong, 2004).

Dogal Cevre

[—1—r1—~
| - —

Yapay Cevre, Toplumsal ve
Ekonomik Cevre Kultur, Gelenek,

Hukuk, Politika, Orgutler, Uretim
lliskileri

M

Sekil 1. Kiyi-Kent Iliskisi (Kilig, 1999; Onen, 2007).

Kentsel kiy1 alanlarinin sekillenmesinde dogal c¢evre, yapay ¢evre, toplumsal ve ekonomik
faktorler, kiiltiir, gelenekler, hukuk, politika, orgiitler ve iiretim iligkileri gibi unsurlar 6nemli
rol oynar (Sekil 1). Bu unsurlar, kentin gelisimi ve siirdiiriilebilirligini etkileyen genel
faktorlerdir (Onen, 2007).

Kiayilar, 6nceleri su iirlinlerinden yararlanma, ulagim i¢in kullanilmistir. Zamanla ham maddeye
yakin olma, depolama olanaklari, nakliye, sanayi atiklarin bertaraf edilebilirligi, sanayi
tesislerini kiyilara c¢ekmistir. Teknolojinin gelismesi ile kara ve hava yollar1 gelismis,
tagimaciligin daha hizli ve ucuz olmasi saglandigi i¢in sanayi tesisleri i¢ kesimlere ¢ekilmistir.
Atil olarak kalan kiy1 alanlarint yeniden canlandirmak i¢in diizenlemeler getirilmis, olusan
hasarlarin giderilmesi amaclanmistir. Bosalan kiyr alanlarina zamanla dinlenme, eglenme
amacl rekreasyonel faaliyet kullanimlar1 yerini birakmistir (Saglik vd., 2012). Buradan da

anlasilacagr gibi, tarih igerisinde kentlerin sekillenmesinde kiy1 alanlari farkli kullanimlart
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barindirmistir. Farkli kullanimlara, artan niifusa, hizli kentlesmeye maruz kalan kiy1 alanlarinda
tahribatlar, ekolojik dengenin bozulmasi, kirlenmeler sonucunda hayvan ve bitki tiirlerinin
tehdit edilmesi veya yok olmasi gibi sorunlarla kars1 karsiya kalinmaktadir.

Bu c¢alisma kapsaminda kiy1 alanlarinin gelisimi, alan kullanimlar1 ve yasanan sorunlar, giincel
veriler 15181nda ¢ok yonlii olarak ele alinmistir.

1.1. Kentsel Kiy1 Alam1 Kavram

Kentsel kiy1 alanlari, kara ve suyun birlestigi alanlarda bir su kiyis1 ve karanin bir kisminin
suyla ¢evrili oldugu alanlardir. Bu alanlar, yogun insan faaliyetlerini ve ¢esitli kullanimlar
igerir. Kara ve su unsuru da birbirini etkilemektedir. Breen ve Rigby (1994), kentsel kiy1 alani,
her tirlii yerlesmenin su kenar1 olan serididir. Su kavrami; okyanus, deniz, gol, nehir ve dere
olabilir (Uziimciioglu ve Mukaddes, 2022).

Kentsel kiy1 alani, kentin suyla en kisa temas halinde olan bolgesi, giris kapisidir (Ragheb ve
EL-Ashmawy, 2020). Kentsel kiy1 alani, hem kentin bir pargasi hem de su kiitlesi ile temas
halinde olan acik alanlari, konut alanlari, ticaret alanlari, limanlari, plajlar, depolama alanlari
gibi farkli kullanimlar1 igeren modern bir kentsel kamusal alan tiirtiidiir (Mouad, 2013).
Kentsel kiy1 alanlari, yesil alanlara ve su alanlarina erisim firsati sunarak insanlarin keyif
alabilecegi yerler olarak hizmet eder. Uygun yasam ortamlari, cesitli gelisim firsatlar
olusturarak canli kentsel alanlar1 yaratirlar. Kentlerin ekonomik gelismesine, kimligine katkida
bulunurlar (Liu vd., 2021).

Kentsel kiy1 alanlarinin karakteri, uzunluklar1 boyunca degismektedir. Her kiy1 seridi, farkl
ozellikli alanlara sahiptir ve benzersiz karakter unsurlar1 vardir. Bu unsurlar dogal ya da yapay
olarak olusturulmus unsurlar olabilir (Petrtylova ve Jasso, 2021).

1.2. Kentsel Kiy1 Alanlar1 Tarihi Gelisimi

Kiy1 alanlarmin tarihten glinlimiize kadar gegirdigi siirecleri; yerlesim yeri olma, liman
kullanimi, sanayilesme, ¢okiintii, yenilenme ve canlanma, rekratif ve kamusal kullanim
asamalar1 olarak siniflandirilir (Sekil 2). Bu asamalara tek tek deginecek olursak (Kilig, 1999;
Yardimci, 2017):
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Sekil 2. Kentsel kiy1 alanlarinin gelisim siirecleri (Yardimci, 2017).

Yerlesim yeri olma donemi; Kiy1 alanlar1 tarim ve balik¢ilik gibi su kaynaklarini barindirmasi,
elverisli iklim kosullari, korunma ve ulasim olanaklar1 nedeni ile topluluklarin ilk yerlesim
yerleri olmuslardir (Yardimei, 2017).

Liman kullanimi dénemi; Kiy1 alanlarina kurulan yerlesmeler, baslangicta yolcu, yiik
indirme-bindirme, balik¢ilik yapilan alanlar olarak kullaniyordu. Ancak ekonomik faaliyetlerin
artmasiyla birlikte, nakliyat, balik¢ilik, gemi insas1 ve tamiri gibi sektorlerin yani sira farkli
diger ticari girisimlere de imkan tanimistir. Gemi endiistrisinin gereksinimlerini karsilamak i¢in
diikkanlar, hanlar ve kiiciik oteller insa edilmistir (Akkdse, 2007; Erkmen, 2015).
Sanayilesme donemi; Kiiciik isletmeler ve fabrikalar, zamanla kiy1 alanlarma tasimmustir.
Bunun temel nedenleri, Grettikleri Grunlerin naklinin kolayligi, su kaynaklarina yakinlik ve
endiistriyel atiklarin su yollarina bosaltilma imkanidir. Uretilen mallar1 ve artiklar1 muhafaza
etmek amagl depolama alanlari, antrepolar, insa edilmistir (Akkdse, 2007; Erkmen, 2015).
Cokuntu donemi; 2. Dunya Savasi sonrasi teknoloji ve karayollariin artmasi, firmalarin su
kiyilarindan uzaklagmasina neden olmustur. 1950’lerde yolcu ugaklarinin ortaya ¢ikmasi da
deniz, g6l ve okyanuslardaki tasimanin Oniine ge¢mistir. Bu siire¢, sanayi, ticaret ve nakliye
hizmetlerinin su kiyilarindan ¢ekilmesine yol agarak, tahrip olan bu alanlarin bos kalmasina ve
gelisime acik hale getirmistir (Erkmen, 2015).

Yenilenme ve canlanma donemi; Unutulmus ve harabe durumunda olan kentsel kiy1 alanlart,
yeniden degerlendirilme ve canlandirma siirecine girmistir. Tarihi su kiyis1 yapilarinin
korunmasina yonelik ¢alismalar yapilmis, ardindan su ve toprak tahribatlarinin giderilmesine
odaklanilmistir (Erkmen, 2015). Konut, turizm, ticaret, hizmet alanlar1 olusturulmustur
(Yardimci, 2017).

Rekratif ve kamusal kullamm; insanlarin faydalanabilecegi ve rekreasyon ihtiyaglarini

karsilayabilecegi park, meydan, kiiltiirel etkinlik alanlari, yaya yollar1 gibi kamusal yesil alanlar
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olarak diizenlenmistir. Kiyilar bircok amaca hizmet ederek ekonomik ve sosyal agidan yasam
kalitesine katki saglayan alanlardir (Yardimei, 2017).

3. KENTSEL KIYI ALANLARINDAKI KULLANIMLAR

Kentsel kiyr alanlari, konumlar1 geregi cesitli kullanimlara olanak tanimaktadir. Kiy1 alan
kullanimlarini yerlesme alanlari, ikincil konutlar, sanayi ve endustri bolgeleri, turizm tesisleri,
iskeleler ve limanlar, gemi insa ve bakim alanlari, tersaneler, her tiirlii deniz {iriini islemleri
icin yapilan yapilar, askeri alanlar ve giivenlik bolgeleri, tas ve maden ocaklari, doga koruma
ve sit alanlari, tarimsal alanlar ve ormanlar izlemektedir (Anonim, 2026c¢). Kiy1 alan
kullanimlarin1 genel olarak ulasim, sanayi, yerlesme, turizm, rekreasyon ve diger kullanim
faaliyetleri olarak siniflandirabiliriz (Doker, 2006).

Ulasim kullanimi: Kiyilar su ile kara sistemleri arasinda bir baglanti kurduklari i¢in ulagimda
onemli rol oynamaktadirlar. Kiyilarda ticaret ve yolcu limanlart ve bunlarla iliskili yolcu
terminalleri, iskeleler, 6zel yat limanlari, balik¢1 barmaklart gibi kullanimlar yer almaktadir
(Doker, 2006; Onen, 2007).

Kiy1 alanlarina yapilan diger ulasim alanlarindan biri de karayollaridir. Karayolu yapim
maliyeti yiikksek oldugu i¢in maliyetleri en aza indirmek amaci ile yollar kiyiya ¢ok yakin
alanlara yapilmaktadir. Karayollari, gectigi alanlarda dogal sistemi yok etmekle birlikte
alternatif yol olanaklar1 sunarak trafigi rahatlatmaktadir (Duman, 1997; Doker, 2006).

Sanayi kullanimi: Sanayi tesislerinin kiyr alanlarini tercih etmesindeki temel nedenler,
ulagimin ucuz ve kolay olmasi, liman alanlarinin iretilen iirlinleri depolama olanaklari,
hammaddenin tagmmasi veya su yolu ile kullanilacak hammaddelere yakinlik, sanayi
faaliyetlerinin beslenme ve sogutma suyuna gereksinimleri kargilamasi, sanayi atiklarinin su
kaynaklar araciligiyla aritilmadan uzaklastirilabilmesi sayilabilir (Déker, 2006; Onen, 2007).
Yerlesme kullanimi: Kiyilar, sunduklari imkanlar sayesinde tarih boyunca yerlesim alani
olarak kullanilmislardir. Kiy1 alanindaki yerlesimleri birincil konutlar, ikincil konutlar, turistik
tesisler olusturmaktadir (Doker, 2006). Ikincil konutlar, yilin belirli zamanlarinda belirli
siirelerde kullanilan kiy1 boyunca paralel bir sekilde yayilim gosteren yapilasmalardir. Tkincil
konutlarin ve turistik tesislerin kullanimi, insanlarin doga ile i¢ ige olma arzusu, deniz ve
giinesin ¢ekiciligi, devletin yatinm destegi gibi nedenler sonucunda artmistir. (Kiligaslan,
2006).

Turizm kullanimi: Kiy1 alanlari, dogal ve kiiltiirel 6zellikleri, elverisli iklim kosullari,

sundugu farkli rekreasyonel aktiviteleri ile turistik kullanimlar agisindan tercih edilmektedir.
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Ozellikle kiy1 alanlarinda yazin turistik tesislerin yogun olarak kullamldig1 goriilmektedir
(Doker, 2006).

Rekreasyon kullanimi: Kiy1 alanlari, su varligi ile farkli rekreasyonel aktiviteler sunar. Deniz,
giines ve yesil alanlarin varligi ile kentlilerin stres atma ve bos zamanlarini degerlendirme igin
kullandiklar1 hassas alanlardir. Balik tutmak, ylizmek, giineslenmek, su sporlari, su kenarinda
dinlenmek, manzara seyretme gibi farkl1 aktivitelere olanak tanimaktadir (Déker, 2006; Onen,
2007).

Diger kullanimlar: Kiy1 alanlarinda bu kullanimlarin disinda savunma amagli deniz alt1 egitim
alanlari, atis ve mayin alanlari, kiyida yer alan askeri alanlar, hammadde kaynagi, balik¢ilik,
kabuklu deniz hayvanlar tiretimi gibi gida maddeleri saglama, kentsel ve endiistriyel atiklarin
atilmasi gibi kullanim tiirleri karsimiza ¢ikmaktadir (Ddker, 2006).

4. KENTSEL KIYI ALANLARIYLA ILGILI SORUNLAR

K1y alanlart hem karadan hem de denizden gelen baskilara ve tehlikelere maruz kalmaktadir.
Bu yiizden de en ¢ok degisime ugramis ve tehlike altinda olan kirilgan, ekolojik alanlar haline
gelmektedir. Kiy1 alanlar1 hem dogal hem de insan kaynakli ¢esitli faktdrler tarafindan tehdit
edilmektedir (Wu ve Barrett, 2022).

Kara yoniinden hizli kentlesme, sanayi genislemesi, niifus artis1 dogal alanlarin ve yaban
hayatinin kaybina yol acar. Kentlesmis alanlarda, dogal alanlarin parcalanmasi, hidrolojik
sistemlerin bozulmas1 ve enerji akisi ile besin dongiisiiniin degismesi, kentsel ekosistemlerin
direncini azaltir ve sistemleri sistem kontrolii ve yapisindaki degisimlere kars1 giderek daha
savunmasiz hale getirir (Wu ve Barrett, 2022).

Kiy1 kentlerinde niifusun artmasi, kentlilerin eglence ve dinlenme aligkanliklarinin degismesi,
kiyilara olan talebi artirmis kiyilarda ikincil konut edinme egilimini giliclendirmis, turizm,
sanayi ve rekreasyon alanlarinin kiyilarda gelismesi, kiyilarin yogun kullanimina sebep
olmustur. Bu durum da kiy1 sorunlariin artmasin tetiklemistir (Kaynaroglu, 2009).

Kiy1 alanlan iizerinde en biiyiik baskiyi, asir1 artan niifus olusturmaktadir. Niifusun artisi,
beraberinde kentlesmeyi ve sanayilesmeyi getirmis, niifusun beslenmesi i¢in dogal kaynaklar
asir1 kullanilmigtir. Bunlar da kiyinin dogal yapisi tizerinde baski olusturarak ¢evresel sorunlara
yol agmustir (Satiroglu, 2012).

4.1. Kiyillarda Dogal Afetlerden Kaynaklanan Sorunlar

Kiy1 alanlarindaki afet riskleri; deniz seviyesi yiikselmeleri, sel baskinlar1 (Sekil 3), gelgit

olaylari, kiy1 erozyonu gibi etkenlerdir.
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Iklim degisikligine bagl olarak asir1 yagislar, buzullarin erimesi sonucu artan sel baskinlari,

deniz seviyesinin yiikselmesi, 0zellikle algak kiy1 alanlarindaki kullanimlari etkilemekte, bu

alanlarin sular altinda kalmasina neden olmaktadir (Kuleli ve Bayazit, 2023).

Sekil 3. Sel baskmni - zmir (Anonim, 2025d).
Verimli topraklarin riizgar ve su erozyonu ile denizlere tasinmasi sonucu, organik ve inorganik

sedimentler deniz kirlenmesinde etkili olmaktadir (Ay, 1996).

4.2. Kiyilarda Kirlenme ile Tlgili Sorunlar

Kiy1 alanlart hem kara kaynakli hem de deniz kaynakli kirlenmelerden etkilenir. Deniz
kirliligini %80 kara kaynakli kirlenmeler, %20 deniz kaynakli kirlenmeler olusturmaktadir.
Karasal kaynakli kirleticiler i¢ersinde; ingaat, liman ve marinalardan, ticari ve endUstriyel
tesislerden gelen ¢Op, atik ve molozlar ile ¢op konteynerlerinden, kamyonlardan ve
copliiklerden savrulan ¢opler yer alir. Denizsel kaynakli kirleticileri, gemilerden denize atilan

atiklar, atilan balik¢ilik ekipmanlari olusturmaktadir (Sekil 3) (Anonim, 2025e).

ol HE PaNact. : :\ NHTERS

Sekil 4. Kiy1 alanlarinda kirlenme nonlm, 2025e).

Kirlilikten dolay1 kiy1 alanlarinda flora ve fauna kaybolmakta (Kaynaroglu, 2009), denizlerdeki
su kalitesi bozulmakta (Zhang vd., 2024), balik yasam alanlari ve insan sagligi iizerinde

olumsuz etkiler olugsmaktadir (Timmerman ve White 1997).
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Denizel kaynakli kirlenmelere biiyiik 6l¢iide gemiler yol agmaktadir. Gemilerin atik sularini
denizlere bosaltmasi, biiyiik denizcilik kazalari, petrol sizintilarina veya g¢esitli tehlikeli
maddelerden kaynaklanan kirlilige neden olabilir (Ay, 1996; Brambati, 2004).

Endiistriyel tesislerin atiklarimin denize karigmasi, bu tesislerin kati, sivi ve gaz atiklariyla
kirlenmesine neden olmaktadir (Ay, 1996). Enerji santrallerinden ve suyla sogutma gerektiren
diger isleme tesislerinden atik 1sinin ihrag¢ edilmesi i¢in su kullanilmasindan kaynakli
sorunlardir (Timmerman ve White 1997).

Tarimsal amagclarla kullanilan giibreler ve pertisitler, yiizey sulari ile denizlere ulasarak
kirlenmelere ve ekosistem sorunlarina yol agmaktadir (Ay, 1996).

Evsel ¢opler, harfiyat atiklar1 ya da kanalizasyon suyunun dogrudan ya da dolayli olarak suya
karigmasi sonucu suyun oksijen miktart diismekte, kirlenmelere neden olmaktadir (Ay, 1996;
Saglik vd., 2012).

Hem karada hem de denizde yapilan madencilik faaliyetlerinden kaynaklanan atiklar, kiy1
alanlariin kirlenmesine neden olmaktadir (Brambati, 2004).

4.3. Kiyilarda Betonlasma ile Tlgili Sorunlar

Kiy1 alanlarina yapilan ikincil konutlar, otel ve moteller gibi turistik yapilar, endiistriyel
yapilagsmalar ve tasit yollari, bu alanlarin betonlasarak bozulmasina neden olmakta, kentin
estetik ve gorsel kalitesini bozmaktadir (Brambati, 2004; Mavituna, 2007; Kizilarslan vd.,
2024).

Kiyilara yakin yapilan yollar, yakinindaki arazilerin yapilasmaya a¢ilmasina olanak tanir. Buna
bagli olarak bu alanlarin kullanim yogunlugu artacak ve buna dayali olarak kiyr sorunlar1 da

artacaktir (Ay, 1996).

2 - [ 3 0*
Sekil 4. Karayollarinin kiyiy1 bélmesi - Izmir (Anonim, 2025f).
Kiy1 alanlarindan gegirilen karayollar1 nedeni ile plajlar boliinmiis, kentlerin denizle olan
iliskisi kesilmis, geleneksel dokusu bozulmustur (Sekil 3). Yol yapimi i¢in dolgu yapilan kiy1
alanlariin  hidrodinamik dengesi bozulmus, kumsal kiyillarda oyulmalar olusmustur

(Kaynaroglu, 2009).
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Kiyilarda yollarin yapiminda kullanilacak malzemelerin temini i¢in acilan tas ocaklar1 da ayrica
sorun teskil etmektedir (Kaynaroglu, 2009). Sekil 5’te Saros Korfezine yapilan kalker ve tas

ocaklarinin agilmasi nedeniyle olusan zarar goriilmektedir.

Sekil 5. Kalker ve tas ocaklari- Saros Korfezi (Anonim, 2025g).
Limanlara gelen mallarin, kentin i¢ kesimine tasinmasi amaciyla demiryollar1 kiyilara kadar
indirilmistir. Demiryollar1 ile ilgili yapilan yapilagmalar biiytik alanlar kaplamis, kiy1 ile temast
koparmis ve kullanim zorluklarina neden olmustur (Karaguha Y1lmaz, 2007).
Limanlar zamanla kullanimlarin i¢ kisimlarinda kalmistir. Bu alanlar doldurularak alan
kazanmaya calisilirken c¢evresel sorunlara da neden olmaktadir. Bu nedenle Limanlar
planlanirken kent merkezi disinda konumlandirilmalidir (Karaguha Y1lmaz, 2007).
Kiy1 alanlarinda konut, yol, liman ve turistik tesislerin insa edilmesi i¢in yapilan dolgu
caligmalar1 sonucu kiyr kenar c¢izgisi deniz yoniinde kaymakta, bu da kiymnin karakterinin
degismesine, flora ve faunanin yok olmasina, ekolojik dengenin bozulmasina neden olmaktadir
(Rakipsiz, 2017).
Kiy1 alanlarina yapilan diizensiz yerlesmeler ile dogal drenaj yollar1 bloke edilmekte, gegirimsiz
yiizeyler artmaktadir. Yagmur sular1 direk denize ulasarak deniz seviyesinin yikselmesine
sebep olmakta ve yeralt1 sularinin beslenmesi dnlenmektedir (Saglik vd., 2012).
Kiy1 alanlarina 6zellikle yaz aylarinda turizm akis1 goriilmektedir. Hizli bir sekilde artan kiy1
alan niifusu, fiziksel alt yapinin ve gerekli kamusal hizmetlerin saglanmamasindan dolay1

sorunlar yaratmaktadir (Kaynaroglu, 2009).
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Sekil 6. ikincil konut sorunu - Bodrum (Anonim, 2025h).
Kiy1 alanlarinda turistik tesislerin ve ikinci konutlarin artist (Sekil 6) verimli arazilerin
betonlagmasina, toprak gecirgenliginin azalmasina, kirlilik, erozyon, biyogesitlilik kaybina
neden olmaktadir (Baltranaite, 2025).

Kiyilara yakin insa edilen konutlar, deniz, riizgar ve nemin etkisiyle kolayca yipranmaktadir.
Kiyiya paralel olarak uzanan ikincil konutlarin oldugu yorelerde yollar da kiyrya paralel olarak
uzanmakta, bu yollar deniz ile konutlar arasindaki baglantiy1 kesmekte, mevcut kumsallar yok
edilmekte, plajlarin gorsel kalitesi diisiiriilmektedir (Kiligaslan, 2006).

Kiy1 batakliklarinin kurutulmasi ve yapilagsmaya agilmasi kiy gerisindeki arazilerde taban suyu
seviyesini diisiirerek tarim faaliyetlerini olumsuz etkilemektedir (Kiligaslan, 2006).

Kiy1 alanlarinda yer alan arkeolojik ve tarihi bdlgelerin, niifus baskisi, plansizlik ve
denetimsizlik nedeniyle yok olmasi ya da bozulmasi gibi sorunlar da yasanmaktadir
(Kaynaroglu, 2009).

4.4. Kiyllarda Yasal ve Yonetsel Sorunlar

Kiy1 alanlar ile ilgili birgok yetki merciinin hak sahibi olmasi, kendi mevzuatina uygun
kanunlar1 uygulamaya calismasi, yetki karmasasina neden olmaktadir (Karaguha Yilmaz,
2007). Bu da kiymin korunma ve kullanma dengesinin tam olarak saglanamamasina sebep
olmaktadir (Doker, 2006).

Planlama ve yatirim kararlarinin yeterli saha arastirmasi yapilmadan verilmesi, planlama
caligmalar1 6ncesinde yeterli ¢evre analizlerinin yapilmamasi, denetimlerin yeterli diizeyde ve
amaca uygun olmamasi diger sorunlar arasindadir (Yalginkaya, 2021).

5. SONUC VE ONERILER

Kentsel kiy1 alanlar1 su ve karanin arayiizii olarak karsimiza ¢ikan, farkli kullanimlara olanak
saglayan hassas alanlardir. Her kiy1 alan1 dogal yapisi, kullanimlari ile birbirinden farkliliklar
gostermektedir. Ancak ortak bir nokta vardir ki bu da, kiyr alanlarinin insanlar1 kendisine

¢cekmesi ve bu yogun kullanimdan kaynaklanan ¢evre sorunlaridir.
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Kiy1 alanlarinda koruma kullanma dengesi saglanmamasi durumunda dogal alanlarin tahribi,
hayvan ve bitki tiirlerinin yok olmasi, artan kirlilik ve betonlasma gibi sorunlar olugsmaktadir.
Bu sorunlar1 en aza indirmek i¢in birtakim 6nlemler alinmalidir. Bu 6nlemler:

Kit kaynaklar olan kiy1 alanlarindan daha 1yi yararlanmak i¢in kullanma koruma dengesinin
saglanmas1 gerekmektedir. Dogal tahribati en aza indirerek kiy1 alanlarinin bilingli kullanilmasi
gerekmektedir.

Kiy1 alanlarinda yapilacak kullanimlarin olusturacag sorunlar, 6nceden tespit edilip buna gore
onlemler alinmalidir. Kiy1 alanlarmin ekolojik tasima kapasitesi belirlenmeli, buna gore
kullanma dengesi saglanmalidir. Verimli arazilerin yapilagsmaya ac¢ilmasi 6nlenmeli, korunmasi
icin politikalar gelistirilmelidir. Verimsiz araziler Onceden tespit edilip bu alanlarda
yapilagmaya izin verilmelidir. Kiy1 alanlarindaki yetki karmasasinin Oniine gegilmeli,
kanunlardaki eksiklikler giderilmelidir (Kilicaslan, 2006). Kiy1 alanlarinin planlanmasi ve
yOnetimi icin eyaletler arasi koordineli politikalar gelistirilmelidir (Brambati, 2004).

Kiy1 alanlarinda yasanacak dogal afetler diisiiniilerek, kiy1 kullanimlari olabildigince deniz
seviyesinden uzak olarak konumlandirilmalidir. Bu sekilde deniz seviyesi yiikselmesinden, sel
baskinlarindan konutlar korunmus olacaktir.

K1y alanlarina yapilan kara ya da demir yollari, olabildigince uzakta yapilmali béylece ekolojik
dengenin korunmasini saglanmalidir (Ay, 1996).

Sulak alan ve kumul alanlar gibi hassas ekosistemlere 6nem verilmeli, yasalarla net bir sekilde
korunmalidirlar. Atik bertaraf islemleri sirasinda filtrelemeler, geri doniisiimler yapilmali ve
zararlar1 en aza indirilmelidir. Deniz {riinleri temininde kabul edilebilir av miktarlarina gére
avlanmalar yapilmalidir (Brambati, 2004).
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ABSTRACT

This study examines the practices of parametric design in landscape architecture and their
spatial implications. Parametric design is a data-driven and performance-oriented method based
on the algorithmic definition of relationships among variables. Within landscape architecture,
it is effectively applied in areas such as topographic modeling, water management, ecological
network configuration, planting design optimization, and the organization of urban open spaces.
In this context, the integration of parametric modeling tools into the design process is discussed
in relation to form generation, environmental data analysis, sustainability assessment, and the
production of alternative scenarios. The flexibility provided by parametric methods facilitates
the modeling of complex natural systems and enables design decisions to be grounded in
measurable data. With this study, parametric design in landscape architecture is positioned not
merely as a formal production tool but as an analytical and strategic planning approach.

Key words: Parametric design, spatial morphology, environmental design, sustainable
landscape design

1. INTRODUCTION

Parameters are quantitative and qualitative data that define and limit the shape of a design, and
can be changed according to the design's needs (Sekerci and Yildiz 2020).

Parameters are quantities that can be changed as needed. A situation with more than one
quantity can be defined as a parametric expression. The most important thing here is to manage
the changes made between parameters in a balanced way. Parameters add an algorithmic
perspective to the design made by the designer, facilitating the control of the process and
providing the designer with flexibility and a different design understanding (Erbag 2013).

The design process is a whole of parameters that relate the purpose of the design to the solution
it produces, defining and explaining it within rules. In landscape architecture and architecture,
the parametric design approach of designers is a process supported by digital software (Kagmaz
2019).
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The entire design changes with the change of one parameter. The designer must understand the
effect of parametric design throughout the design process. Parametric design can also be done
in analog (Kagmaz 2019). For designers, parametric design is not limited to a single method; it
is a tool that generates quick, easy, high-quality, and diverse ideas for design and solutions,
positively influencing its preference.

Parametric design allows for control and precise handling of the design throughout the design
process, ensuring the implementation of every decision made during the design phase. It also
provides the possibility of redesigning the design by making changes without having to start
from scratch. The designer gains flexibility by adding, removing, and modifying shapes as

desired throughout the design process (Sekerci and Yildiz 2020) (Figure 1).

Figure 1. An image showing an architectural design created using a parametric design
approach and integrated with the space (URL-1,2026)
According to Kizilkaya (2011), the concept of parameters is classified into two groups:

Abstract Parameters: Less preferred by designers, abstract parameters are a whole of designs
that are open to interpretation and have a high degree of ambiguity. Designing by establishing
relationships with abstract parameters is difficult but easy to implement. Designs emerge where
the designers' imagination and free thinking structures are at the forefront. Therefore, there are
fewer restrictions in designs. In abstract parameters, the designer sets simpler rules for himself,
creating various designs on a conceptual scale (Kizilkaya 2011).
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Explicit Parameters: These are normal parameters used in parametric designs. Designs made
with explicit parameters result in greater clarity and variety. In explicit parameters, the more
accurately the designer relates the parameters, the more successful the design becomes. It is an
independent design that is not affected by other parameters. The harmonious processing of
parameters affects contemporary design applications. It is the type of parameter preferred more
by designers (Kizilkaya 2011).

According to Dennis Shelden of Gery Technologies, parametric design is a system with data
inputs and data outputs that can create design spaces and mechanisms to achieve a result. Data
inputs are parameters, and data outputs are variations resulting from changing the parameters
(Shelden, 2004). Burry defined parametric design as the ability to describe and reshape the
geometric relationship of a given value (Burry, 1999). Branko Kolarevic defines parametric
design as follows: In parametric design, what is defined are the parameters of a particular
design, not its shapes. By assigning different values to the parameters, different objects or
configurations can be created. Relationships between objects are defined using equations, and
more complex geometries are obtained that are interconnected. In this way, connections can be
established between objects, and it is possible to transform the behavior of objects (Kolarevic,
2003). Parametric modeling refers to modeling methods that are based on parameters and allow
for the modification of these values, so that the resulting form can continuously change under
the control of the parameters; In parametric modeling, it is necessary to define the rules that
geometrically limit the design (Schmal, 2001).

The Sagrada Familia Church, designed by Antonio Gaudi between 1883 and 1926, is considered
the first known parametric design (Nonell, Burry, 1992).

The building's design required a 10-year trial-and-error process. The project's design was
developed based on a model consisting of suspended chains, considered the first parametric
model (Mutlu, 2009). Burry, who has worked as a consultant architect on the completion of the
Sagrada Familia Church since 1979, used parametric design and modeling techniques to
decipher Gaudi's rich architectural language, geometric principles, and rules, which do not rely
on repetition. Burry created the three arched columns of the Sagrada Familia Church using
parametric modeling techniques, obtained many derivatives by changing the parameter values,
and used this system in the design development phase (Akipek, inceoglu, 2007).

In a design approach based on parametric values, what matters is not the forms themselves, but
the values assigned to the parameters. By assigning different values to these parameters,

different designs and forms can be created. Architect Mark Burry was one of the first architects
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to work on parametric form relationships. According to Burry, a parameter-based design
demonstrates that the designer possesses a special talent. Fundamentally, parametric design is
related to the algorithmic description of geometries related to techniques and methods
(Mendilcioglu 2017).
2. MATERIALS AND METHODS
This research is based on a qualitative research approach. The research material consists of
published scientific publications, books, and postgraduate theses on the concept of parametric
design, its current applications, and its relationship with landscape architecture, as well as
selected examples of current and visual documents. A literature review method was used in the
data collection process.
The obtained data were evaluated using descriptive analysis; the areas of application of
parametric design in landscape architecture and its contributions to the design process were
examined. Accordingly, examples from different spatial typologies were discussed
comparatively.
3. RESEARCH FINDINGS
3.1. Relationship between Parametric Design and Landscape Architecture
The multifaceted and multidimensional nature of landscape architecture has enabled
interdisciplinary knowledge exchange, leading to new concepts and changes in the field of
architecture through the use of information and communication technologies. It is used not
only for presentation and visualization but also as a design environment that supports the
creation and expression of creative design (Figure 2). Therefore, the search for new methods
for creative design and communication, particularly in design education, has become a

necessity in landscape architecture (Bakirhan 2019).
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Figure 2. A contemporary architectural example where parametric design is integrated with
spatial design (URL-2,2026)
The contributions that parametric design offers to designers by establishing its place in
landscape architecture education are listed below (Bakirhan 2019):
> It can enable them to develop new and original ideas and reach new solutions through
the models they produce,
» It can increase their ability to think in three dimensions by using computer-aided design
tools,
> It can support the act of visualization, which is of great importance for design, and
especially their creative thinking,
> It can enable the use of digital, visual, auditory, sensory, verbal, etc. communication in
the process with multimedia possibilities,
» It can increase their ability to learn the design process and the learning process through
experience.
3.2. The Difference Between Parametric Design and Traditional Design
The most important difference between parametric design and traditional design processes is
that the design is defined through relationships between parameters rather than the production
of a fixed and singular form. While in traditional design processes the designer often creates
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the form directly, in parametric design the designer defines the variables (parameters) that
determine the form and the relationships between these variables. Thanks to these relationships,
the design process acquires a dynamic structure, and small changes in the parameters can enable
the entire design to be reproduced. Thus, the designer can test numerous alternative design
scenarios in a short time, and the design process gains a more flexible, iterative, and analytical
character (Woodbury, 2010).

The development of digital modeling and computational techniques, which made geometry
easily computable in a digital environment, has significantly contributed to the widespread
adoption of parametric design in architecture and design disciplines. This approach is
considered not only as the use of new software, but also as a different way of thinking and
producing where design is generated through algorithmic relationships, data sets, and rules
(Kolarevic, 2003). The parametric design approach differs from traditional design methods,
particularly in its ability to produce complex geometries, rapidly generate numerous design
alternatives, and develop design decisions based on data. In this respect, parametric design is
considered a new design paradigm in contemporary architecture and urban design practices
(Schumacher, 2009; Burry, 2011).
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The emergence of parametric design is related to the need to overcome the limitations of

traditional computer-aided design (CAD) systems with the development of digital design
technologies. Traditional CAD systems were developed primarily as tools based on drawing
and editing geometries, allowing for direct manipulation of the form created by the designer. In
contrast, parametric design systems offer a more dynamic design approach based on defining
geometry through parameters and the relationships between these parameters. In this context,
parametric design transforms the design process from being solely about drawing production
into a design methodology based on data, algorithms, and relational modeling (Kolarevic, 2003;
Woodbury, 2010).

The basic characteristics of traditional CAD systems can be summarized as follows

(Kolarevic, 2003):

> They generally focus on a single design solution, and alternative production is limited.

> They are stable systems; changes in the model are reflected to a limited extent because

there are no strong relational links between design components.
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» Multiple and complex design processes often develop in a hierarchical and linear
manner.
» When a significant change is desired in the design, it is often necessary to return to the
beginning of the process or rearrange the model.
> Design often progresses through individual parts or independent geometric elements.
> Design studies largely rely on the designer's intuitive assessments.
» Design data and components are often assembled and managed manually.
Parametric design systems transform the design process into a more flexible, relational, and
data-driven structure. In these systems, different variations of the design can be easily generated
because the design geometry is defined through parameters and algorithmic relationships. The
basic characteristics of the parametric approach can be listed as follows (Woodbury, 2010;
Burry, 2011):
> It offers the possibility of generating multiple and complex design alternatives instead
of a single solution.
» They are variable systems; changes made to parameters can be reflected in the entire
design model.
» Since it works with component and database logic, the need for the classic hierarchical
model is reduced in multiple design processes.
Changes made in the design can be updated simultaneously in the entire model.
The design model consists of interrelated and integrated components.

Design studies can be carried out in a more analytical and rational way.

YV V V V

Design data is systematically defined and managed in an organized manner in a digital
environment.

In summary, while CAD systems function primarily as drawing and modeling tools, parametric
design systems offer a more comprehensive design approach that organizes the design process
through parameters, algorithms, and relational data structures. Therefore, parametric design is
considered an important method in contemporary architecture and design disciplines,
particularly for the production of complex geometries, the rapid evaluation of different design
alternatives, and the development of data-driven design decisions (Kolarevic, 2003; Woodbury,
2010).

3.3. Evaluation of Parametric Design Examples

The parametric design approach is increasingly used in design applications across various

disciplines, allowing design processes to be managed through data, algorithms, and variables.
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Thanks to this approach, design doesn't focus solely on creating a single form; instead, it
becomes a dynamic process where numerous design alternatives can be generated by changing
different parameters. The literature emphasizes that parametric design is a significant method,
particularly in architecture, industrial design, and urban design, for generating complex
geometries, integrating environmental data into design, and analytically evaluating design
decisions (Kolarevic, 2003; Woodbury, 2010; Schumacher, 2009).

Examining examples of parametric design developed in the field of industrial design, it is
observed that design is often shaped through parameters such as fluid form generation,
aerodynamic performance, and material optimization. In this context, the Mazda Taiki concept
vehicle is considered a significant example of the use of parametric and digital modeling
approaches in the design process. Introduced in 2007, this concept vehicle was developed
within Mazda's "Nagare™ design language, drawing inspiration from natural flow patterns and
aerodynamics in its form. The vehicle's design required the use of digital modeling and
advanced design techniques, structuring surface geometries through fluid lines that represent
wind flow. This approach demonstrates the significant role of parametric modeling and
numerical design methods in creating complex surface geometries (Kolarevic, 2003). The use
of organic surfaces, particularly those representing airflow, and the emphasis on aerodynamic
performance as a key design input in the Mazda Taiki's design exemplify the application of
parametric design in industrial design. In architecture, parametric design projects often focus
on shaping designs based on parameters such as material properties, structural systems,
production techniques, and environmental data. Especially in experimental projects utilizing
algorithmic modeling tools, parametric design is used as a crucial method for form generation,
structural optimization, and the integration of digital manufacturing processes. In such projects,
parametric modeling allows for the rapid production of different design variations and enables
the design process to be developed more flexibly (Woodbury, 2010).

Parametric design applications examined in the field of landscape architecture are similarly
based on the integration of environmental data into the design process. Especially in large-scale
urban design projects, topography, transportation network, pedestrian movements, ecological
data, and spatial relationships are considered as the basic parameters of the design. In this
context, the Kartal/Pendik Urban Transformation Project is shown as one of the important
examples where parametric urban design approaches are applied. In the project developed by
Zaha Hadid Architects, the urban space organization was created by parametrically modeling

data such as the transportation system, density distribution, and public space relationships. This
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approach enabled the development of the urban form not through a single static plan, but
through a dynamic design system that allows for the testing of different scenarios (Schumacher,
2009).

Similarly, in some landscape and urban design projects using the parametric design approach,
topographic surfaces, green space systems, pedestrian movements, and spatial relationships are
analyzed with parametric modeling tools, and this data directly influences the shaping of the
design. This allows for a more systematic evaluation of environmental data in landscape design
and the development of the design according to different scenarios. The examples examined
show that parametric design is an important method supporting the design process not only in
architecture and industrial design but also in landscape architecture. The parametric design
approach provides designers with significant advantages in terms of integrating environmental
data into the design, analyzing complex spatial relationships, and rapidly generating different
design alternatives. Therefore, it can be said that parametric design is considered an important
design method that contributes to the development of more innovative, flexible, and sustainable
design solutions, especially in large-scale urban and landscape projects (Kolarevic, 2003;
Woodbury, 2010; Schumacher, 2009).

4. DISCUSSION AND CONCLUSION

When examining the applications of the parametric design approach in different disciplines, it
is seen that this method has become an important tool supporting the design process not only
in architecture but also in landscape architecture. Parametric design is based on defining design
through variables and the relationships between these variables, rather than producing a fixed
form. Thanks to this approach, the design process becomes more dynamic and flexible, and the
designer can quickly evaluate different design alternatives by making changes in the
parameters. In the literature, it is emphasized that parametric design is an important method,
especially in terms of producing complex geometries, developing design variations, and
supporting data-driven decision-making processes (Kolarevic, 2003; Woodbury, 2010;
Schumacher, 2009).

Although parametric design was initially used more in the discipline of architecture, it is seen
that this approach is increasingly applied in the field of landscape architecture today. In
landscape design, it is necessary to evaluate numerous variables such as topographic data,
hydrological systems, ecological relationships, user movements, and urban climate data
together. Therefore, parametric design methods offer significant advantages in terms of

analyzing complex environmental data and integrating it into the design process. In particular,
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the use of digital terrain models, ecological data layers, and spatial analyses together with
parametric modeling tools allows for the rapid development of different scenarios in landscape
design (Walliss & Rahmann, 2016; Menges & Ahlquist, 2011).

In the landscape architecture literature, parametric and algorithmic design approaches are
increasingly being researched in areas such as planning urban open spaces, modeling landscape
surfaces, and integrating ecological processes into design. In this context, it is stated that
parametric design tools make significant contributions, especially in large-scale urban projects,
in areas such as modeling topography, analyzing pedestrian movements, and planning green
infrastructure systems (Steiner, 2011; Walliss & Rahmann, 2016). In addition, parametric
modeling techniques contribute to the development of sustainable design approaches in
landscape architecture; they allow for the evaluation of different environmental scenarios
through simulation.

The parametric design examples examined in this study similarly demonstrate that the design
process is developed through data and parameters. While form production in architectural and
industrial design examples is mostly shaped by parameters such as material properties,
structural systems, and aerodynamic performance; in landscape architecture examples,
topography, transportation networks, ecological data, and spatial relationships are considered
as the basic inputs of design. This shows that parametric design, as an interdisciplinary method,
can be applied with similar principles in different design fields. As a result, parametric design
is considered an important approach in landscape architecture that transforms the design process
into a more analytical, flexible, and data-driven structure. Thanks to this method, designers can
analyze complex environmental data more effectively, develop different design alternatives in
a short time, and make sustainable design decisions. In the future, with the development of
parametric design tools, it is predicted that it will be used more widely, especially in landscape
architecture, in areas such as ecological modeling, climate-friendly design, and smart city
applications. In this context, it can be said that parametric design can be considered an important
method that contributes to the development of innovative design approaches in the discipline
of landscape architecture.
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ABSTRACT

This study aims to examine the use of natural plants in landscape design through the design
approach of Dutch designer Piet Oudolf. Oudolf’s approach, based on natural and perennial
plant compositions, considers plants not only as aesthetic elements but also as carriers of
seasonal change, structural continuity, and ecological processes. In this context, the design is
organized around parameters such as form, texture, silhouette, and the impact of dried plant
structures in the winter landscape.

Oudolf’s work relies on a concept of controlled naturalism, which mimics natural vegetation
without being entirely random. Plant design emphasizes species diversity, local adaptation, low
maintenance requirements, and ecological resilience. In particular, the layered use of perennial
herbaceous species produces a dynamic and temporally evolving aesthetic in the landscape.
This approach departs from traditional formal garden concepts, developing a design language
aligned with sustainability and biodiversity goals.

In summary, this study demonstrates that the use of natural plants represents not merely a visual
preference but a landscape paradigm that is ecosystem-based, process-oriented, and considers
temporal change as an essential design component. The Oudolf approach provides a significant
reference framework for redefining the relationship between humans and nature in
contemporary landscape architecture.

Keywords: Piet Oudolf, natural plants, perennial plant design, ecological landscape,
sustainability

INTRADUCTION

In the 21st century, the discipline of landscape architecture is undergoing a significant
transformation from an aesthetically focused formal design approach to ecological, sustainable,
and process-based approaches. Climate change, biodiversity loss, increasing maintenance costs,
and urbanization pressures have increased the importance of nature-based solutions in
landscape design (Beatley, 2011; Corner, 1999). In this context, natural planting and naturalistic

design approaches stand out as a strong trend in modern landscape practice.
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The naturalistic design approach is based on the use of perennial plants, referencing the
structural and ecological principles of plant communities in nature, and accepting seasonal
change as a fundamental component of the design (Kingsbury, 2009). In this approach, plants
are considered not only as visual decorative elements but also as design components that
produce ecological function, temporal continuity, and sensory experience. Plant composition is
structured through form, texture, color transitions, and life cycle, and the garden is considered

not as a static object but as a living system that changes over time.

Figure 1. Example of Piet Oudolf's Natural Garden (Url-1, 2026)
Piet Oudolf, a modern representative of this approach, has contributed to the global recognition

of naturalistic landscaping, particularly through his design language developed with perennial
herbaceous plants and meadow-like compositions (Oudolf & Kingsbury, 2013). Oudolf's design
philosophy is based on a perspective that emphasizes the form, drying process, and winter
silhouette of the plant rather than its flowering period, accepting seasonal change as part of its
aesthetic value. This necessitates considering the landscape not only as a spatial phenomenon
but also as a temporal and sensory one.

Oudolf's applications are clearly observable in projects such as the High Line (New York),
Hummelo Garden (Netherlands), and Vlinderhof Garden (Netherlands). In these projects, plant
communities are structured in a manner similar to the principles of dispersal and coexistence in

nature; creating landscapes that require less maintenance, are ecologically resilient, and provide
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year-round visual continuity (Oudolf & Darke, 2017). Thus, the design is interpreted through

long-term structural composition rather than the short-term effect of flowering.

The literature indicates that naturalistic design offers advantages in terms of ecological
sustainability, biodiversity, and low maintenance costs (Dunnett & Hitchmough, 2004).
However, how this approach can be adapted to different climatic conditions and integrated with
local vegetation is still open to debate. The applicability of naturalistic planting principles,
species selection, and design strategies is a matter that needs to be evaluated, particularly in

regions with harsh continental climates.

Figure 2. Example of Piet Oudolf's Natural Garden (Url-2, 2026)
This study aims to examine Piet Oudolf's approach to the use of natural plants within the

framework of design principles and to evaluate this approach in the context of modern
landscape practice. Accordingly, Oudolf's design principles are analyzed through the criteria of
perennial plant use, temporality, sensory experience, and ecological resilience. The study aims
to present the theoretical foundations of naturalistic landscape design and to offer an assessment
of its potential for application.

2. MATERIALS AND METHODS

This study was conducted to evaluate the use of native plants in modern landscape design. The
research examined national and international literature on the use of native plants, the
naturalistic planting approach, and the role of perennial plants in design processes. Academic

studies published in the fields of landscape architecture, ecological design, and plant design
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were analyzed, focusing particularly on the use of native plant communities in design, the
principles of plant composition, and the concept of seasonal continuity.

The study also conceptually evaluated the design philosophy of Piet Oudolf, a significant
representative of the naturalistic planting approach. Data obtained from the literature review
were interpreted using comparative and descriptive analysis methods to reveal the aesthetic,
ecological, and spatial contributions of native plants in landscape design. Thus, the place of
native plant use in contemporary landscape design is addressed from a holistic perspective
through Oudolf's design approach.

3. RESEARCH FINDINGS

This section evaluates Piet Oudolf's design approach based on the use of native plants, in
accordance with fundamental principles determined through literature and selected projects.
The analysis reveals that Oudolf's approach is systematically shaped around specific design
principles. Perennial herbaceous plants, meadow-like species, and natural plant combinations
are particularly preferred in the designs. These plants are used not only for their aesthetic
qualities but also for their durability, ecological compatibility, and potential to create a long-
lasting landscape effect.

3.1. Use of Perennial Plants and Structural Continuity

Piet Oudolf's design philosophy centers around perennial plants. Oudolf views plants not as
temporary floral effects, but as long-lasting, recurring structural elements that strengthen over
the years (Oudolf & Kingsbury, 2013).

In this approach, the morphological characteristics of plants—seed heads, stem forms, and
drying processes—are considered integral parts of the design. Particularly in the High Line and
Hummelo Garden examples, the layered use of perennial herbaceous plants and the gradual
intensification of the plant composition over time create spatial continuity (Oudolf & Darke,
2017).

This demonstrates that the landscape is conceived as a structural composition that continues

throughout the year, rather than focusing on short-lived aesthetic peaks.

244



RCEAND

< ”f’% ISARC academy
%— CScal < ﬁ
%52 s INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Figure 3. Example of Piet Oudolf Layered Plant Composition (Url-3, 2026)

3.2. Addressing Temporality and Seasonal Change as Design Components

Oudolf's approach to landscape design demonstrates that it is not treated as a static spatial
arrangement, but as a process that changes over time. Seasonal change is one of the fundamental
structural elements of the design. Spring shoots, summer flowering, autumn coloration, and
winter silhouettes of plants constitute different phases of the composition (Kingsbury, 2009).
In particular, in the Vlinderhof Garden and High Line projects, it is observed that dried plants
are left in the area throughout the winter, and their seed heads are preserved as aesthetically
valuable elements. This approach deviates from the traditional understanding of landscape

design, which focuses only on the living and flowering period.
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Figure 4. An image from Vlinderhof Garden (Url-4, 2026)
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Figure 5. An image from High Line Park (Url-5, 2026)

In the literature, this situation is associated with the concept of "dynamic landscape," and it is
emphasized that temporal change is a conscious part of the design (Dunnett & Hitchmough,
2004).

3.3. Sensory Experience and Plant Tissue Priority

Examined in terms of sensory experience and the priority given to plant texture, Oudolf's
designs reveal a greater emphasis on form, texture, and movement than on color. Plants are not
merely visual elements; they are considered living components that move with the wind, change
with the light, and create atmosphere in the space. This approach is related to the consideration
of the landscape as a sensory experience space. The densities, height differences, and layered
arrangement of plants create spatial depth; the user experience changes depending on time and
movement (Oudolf & Kingsbury, 2013). Especially in meadow-style compositions, the mass
effect created by the combined effect of plants produces a spatial perception different from

traditional symmetrical or formal garden arrangements.
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Figure 6. Example of a meadow-character composition by Piet Oudolf (Url-6, 2026)
3.4. Referencing Natural Plant Communities

The findings show that Oudolf's design approach references plant associations in nature.
Species are grouped in a manner similar to the distribution principles in natural ecosystems;
collective plant masses are created instead of individual accents (Dunnett & Hitchmough,
2004).

This compositional approach establishes a system that supports the competitive, resilience, and
adaptive characteristics of plants. Thus, the landscape ceases to be a high-maintenance
decorative surface and acquires the character of a semi-natural ecological system.

3.5. Ecological Resilience and Low-Maintenance Strategy

The research findings show that the Oudolf approach offers not only an aesthetic but also an
ecological and management strategy. The preference for perennial and hardy species reduces

the need for irrigation, replanting, and intensive pruning (Beatley, 2011).
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Figure 7. Piet Oudolf's example of planting (Url-7, 2026)

High Line 6rneginde oldugu gibi, baglangicta yogun planlama ve dogru tiir se¢imi yapilmakta;
ancak uzun vadede sistem kendi i¢inde dengelenmektedir. Bu durum siirdiiriilebilir peyzaj
tasariminin onemli bir gostergesi olarak degerlendirilmektedir.

3.6. Transition from Flower to Form and Structure

One of the most striking findings in Oudolf's approach is that the flowering period is not the
sole focus of the design. The entire life cycle of the plant is considered to have aesthetic value.
The drying process, seed heads, and winter silhouettes ensure the continuity of the composition
(Oudolf & Darke, 2017).

This approach represents a transition from the concept of "instant beauty" to the concept of

"process-based aesthetics" in landscape design.
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Figure 8. Winter Appearance of Native Plants (Url-8, 2026)
4. DISCUSSION AND CONCLUSION

The naturalistic planting approach represents a transformation of the ecological and aesthetic
paradigm in modern landscape architecture. Research findings show that Piet Oudolf's design
philosophy is systematically shaped around the principles of perennial plant use, temporality,
sensory experience, and ecological resilience. However, whether this approach is merely an
aesthetic trend or a sustainable design model is debated in the literature.

Dunnett and Hitchmough (2004) state that naturalistic planting has the potential to increase
biodiversity and reduce maintenance costs in urban environments. This view aligns with the
low-maintenance strategies and long-lived plant compositions observed in Oudolf's projects. In
particular, the intensive and layered use of perennial herbaceous plants creates a more
sustainable system compared to short-lived seasonal plantings.

However, some researchers emphasize that naturalistic designs require a high level of expertise
and detailed planning during the initial installation phase (Kingsbury, 2009). Species selection,
the balance of competition between plants, and the prediction of the long-term development

process are crucial for the success of the design. In this context, Oudolf's approach is not based
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on accidental "naturalness," but on a controlled and conscious understanding of composition.
Behind the natural-looking landscape lies a strong design framework.
Beatley (2011) states that the relationship with nature, within the framework of the biophilic
urban approach, carries not only ecological but also psychological and sensory dimensions. The
way plant texture, wind movement, and seasonal change shape the user experience in Oudolf's
designs parallels this view. This reveals that the landscape is not merely a visual composition,
but a multi-layered experiential space.
However, considering naturalistic design as a universal model is also open to criticism. Corner
(1999) emphasizes that the contextual and cultural dimensions of the landscape should not be
ignored. From this perspective, Oudolf's approach developed in specific climatic and cultural
contexts and should not be considered a template that can be directly copied in different
geographies. Therefore, the essence of the approach should be sought in design principles rather
than in specific plant species.
When research findings are evaluated together with the literature, it is seen that the Oudolf
approach reveals three main conclusions:

» Temporality is considered as a conscious design input in landscape design.

» Plant composition is conceived based on structural and ecological integrity rather than

aesthetics.

» Natural-looking landscape is a controlled system requiring high design knowledge.
In this context, Piet Oudolf's approach to the use of natural plants can be considered as a
process-oriented and durability-prioritizing design model that provides an alternative to the
traditional ornamental plant-based landscape concept. As a result of the study, it was concluded
that naturalistic design is not only a formal trend; it offers a theoretical approach that holistically
addresses temporal, sensory, and ecological dimensions.
In conclusion, Piet Oudolf's understanding of natural planting presents a holistic design
approach in modern landscape architecture that brings together the concepts of sustainability,
durability, and seasonal continuity. This approach ensures that the landscape is perceived as a
temporal organism by making the plant's life cycle a part of the aesthetic value. For future
applications of naturalistic design, it is important to develop contextually sensitive
interpretations that integrate with local ecological data.
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OZET

Peyzaj mimarlig1 disiplini, son yillarda artan kentlesme, siirdiiriilebilirlik yaklasimlar1 ve
mekansal tasarim ihtiyaglart dogrultusunda ¢ok yonlii bir gelisim gostermektedir. Bu dontlisiim
siireci, meslege yeni adim atan geng peyzaj mimarlari i¢in farkli kariyer olanaklart ve sektorel
konumlanma bigimleri ortaya ¢ikarmaktadir. Ancak yeni mezunlarin mesleki kariyer
planlamasi siirecinde hangi alanlarda caligabilecekleri, sektérde hangi pozisyonlarda yer
alabilecekleri ve mesleki gelisimlerini nasil yonlendirebilecekleri konusunda yeterli bilgiye
sahip olmadiklar1 goriilmektedir. Bu g¢alismanin amaci, peyzaj mimarhigi alaninda yeni
mezunlarin kamu, 6zel sektor ve girisimcilik baglamindaki kariyer alternatiflerini batuncul bir
cergevede degerlendirmektir. Aragtirma kapsaminda literatiir taramasi yapilmis ve sektdrdeki
mevcut istthdam alanlart ile ¢alisma pozisyonlar1 analiz edilmistir. Kamu sektorii 6rnekleri
olarak belediyeler ve kamusal projeler; 6zel sektor ornekleri olarak peyzaj firmalar1 ve
danigmanlik projeleri; girisimcilik baglaminda ise kendi ofisini kuran gen¢ peyzaj mimarlarina
yonelik destek mekanizmalar1 (vergi tesvikleri, sosyal giivenlik diizenlemeleri ve girisimcilik
destek programlari) degerlendirilmistir. Ayrica yeni mezunlarin mesleki kariyerlerini
planlarken yararlanabilecekleri girisimcilik destekleri ve mesleki firsatlar da ele alinmistir. Elde
edilen bulgular, peyzaj mimarlhiginda yeni mezunlarin yalnizca kamu ve 6zel sektérde degil,
aynt zamanda girisimcilik yoluyla da etkin bir mesleki konum elde edebilecegini
gostermektedir. Sonug olarak ¢aligsma, yeni mezunlara yol gosterici bir rehber niteligi tasimakta
ve mesleki siirdiiriilebilirlik agisindan stratejik Oneriler sunmaktadir. Bu kapsamda, sektorel
farkindaligin artirilmasi, girisimcilik desteklerinin etkin kullanimi ve profesyonel kariyer
planlamasinin 6nemi vurgulanmaktadir.

Anahtar kelimeler: Peyzaj mimarligi, kariyer olanaklari, girisimcilik destekleri, mesleki

strdurdlebilirlik
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THE POSITIONING OF NEW GRADUATES IN THE LABOR MARKET AND

PROFESSIONAL CAREER OPPORTUNITIES IN LANDSCAPE ARCHITECTURE
ABSTRACT
The discipline of landscape architecture has been undergoing a multifaceted evolution in recent
years, driven by increasing urbanization, sustainability approaches, and spatial design
requirements. This transformation process creates diverse career opportunities and sectoral
positioning patterns for young landscape architects entering the profession. However, it is
observed that new graduates lack sufficient information regarding the specific fields in which
they can work, the positions they can occupy within the sector, and how to direct their
professional development during the career planning process. The aim of this study is to
evaluate the career alternatives for new graduates in the field of landscape architecture within
a holistic framework encompassing the public sector, private sector, and entrepreneurship.
Within the scope of the research, a literature review was conducted, and current employment
areas and working positions in the sector were analyzed. Municipalities and public projects
were evaluated as public sector examples; landscape firms and consultancy projects as private
sector examples; and support mechanisms for young landscape architects establishing their own
offices (tax incentives, social security regulations, and entrepreneurship support programs)
were assessed within the context of entrepreneurship. Furthermore, entrepreneurship supports
and professional opportunities that new graduates can utilize while planning their professional
careers were also addressed. The findings indicate that new graduates in landscape architecture
can achieve an effective professional standing not only in the public and private sectors but also
through entrepreneurship. In conclusion, this study serves as a guiding framework for new
graduates and offers strategic recommendations for professional sustainability. In this context,
the importance of increasing sectoral awareness, the effective use of entrepreneurship supports,
and professional career planning are emphasized.
Keywords: Landscape architecture, career opportunities, entrepreneurship supports,
professional sustainability
1. GIRIS
Peyzaj mimarlig1, dogal ve yapili ¢evre arasindaki iliskiyi planlayan, tasarlayan ve yoneten
disiplinler aras1 bir meslek alani olarak kentlerin siirdiiriilebilir gelisiminde 6nemli bir rol
Ustlenmektedir. Sanayi devriminden itibaren artan kentlesme, cevresel sorunlar, kamusal

alanlara yonelik artan mekansal tasarim ihtiyaclari, peyzaj mimarliginin yalnizca estetik bir
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tasarim alan1 degil ayn1 zamanda ekolojik, sosyal ve ekonomik boyutlar1 da igeren kapsamli bir
planlama ve tasarim disiplini olmasina neden olmustur.

Peyzaj mimarlig disiplininin gelisimi, meslek alanlarinin ¢esitlenmesine ve farkli sektorlerde
yeni istihdam olanaklarinin ortaya ¢ikmasina katki saglamistir. Gliniimiizde peyzaj mimarlari
kamu kurumlari, yerel yonetimler ve 6zel sektor biinyesinde farklt mesleki faaliyetler
yiiriitebilmektedir. Bununla birlikte meslege yeni adim atan peyzaj mimarlarinin sektére uyum
siirecinde ¢esitli belirsizliklerle karsilastiklar1 goriilmektedir. Ozellikle yeni mezunlarin hangi
sektorlerde ve hangi pozisyonlarda c¢alisabilecekleri ile mesleki kariyerlerini nasil
planlayabilecekleri konusunda yeterli bilgiye sahip olmadiklar diisiintilmektedir.

Son yillarda girisimcilik politikalar1 ve geng girisimcilere yonelik destek mekanizmalar1 da
meslek alanlarinin gesitlenmesine katki saglamaktadir. Ozellikle geng girisimcilere sunulan
vergi tesvikleri, sosyal giivenlik destekleri ve cesitli kamu destek programlari, yeni mezun
profesyonellerin kendi islerini kurmalarini tesvik eden 6nemli araglar arasinda yer almaktadir.
Bu durum peyzaj mimarligi alaninda da serbest ¢alisma ve girisimcilik faaliyetlerinin artmasina
zemin hazirlamaktadir.

Bu calismanin amaci, peyzaj mimarligi alaninda yeni mezunlarin isgiicii piyasasindaki
konumlanma sureglerini incelemek ve kamu sektord, 6zel sektor ve girisimcilik baglamindaki
kariyer olanaklarini biitiinciil bir ¢ercevede degerlendirmektir. Calisma kapsaminda mevcut
literatiir incelenmis, sektordeki istthdam alanlar1 ve calisma pozisyonlar1 analiz edilmistir. Bu
dogrultuda arastirmanin, peyzaj mimarligi alaninda yeni mezunlara kariyer planlamasi
konusunda yol gosterici bir perspektif sunmasi ve mesleki farkindaligin artirilmasina katki
saglamas1 amaglanmaktadir.

2. CALISMA ALANI

Peyzaj mimarligi, ekolojik dengeyi gbzeten, toplumsal ihtiyaglara cevap veren ve mekansal
kaliteyi artirmay1 hedefleyen planlama ve tasarim ¢aligmalarini kapsayan disiplinler aras1 bir
meslek alanmidir. (Atik vd., 2013).

Peyzaj mimarlig1r disiplininin c¢alisma alanlar1 incelendiginde meslegin farkli uzmanlik
alanlarina yayildigi gortlmektedir. Bu alanlar genel olarak kentsel planlama, ekoloji ve
restorasyon, tasarim ve estetik ile egitim ve politika olmak iizere dort temel baslik altinda
degerlendirilebilir. Kentsel planlama kapsaminda kentsel agik ve yesil alanlarin planlanmasi,
rekreasyon alanlarinin tasarimi ve cevre diizenleme projeleri yer almaktadir. Ekoloji ve
restorasyon alaninda ise dogal kaynak yonetimi, kentsel ekoloji ¢alismalari, siirdiirtilebilir cevre

planlamas1 ve peyzaj restorasyonu faaliyetleri on plana g¢ikmaktadir. Tasarim ve estetik
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boyutunda kamusal alanlarin, meydanlarin ve kiy1 alanlarinin gorsel ve islevsel tasarimi
gerceklestirilirken; egitim ve politika alan1 peyzaj mimarlig1 egitim politikalarinin gelistirilmesi
ve mesleki yetkinliklerin artirilmasina yonelik ¢alismalart kapsamaktadir.

Son yillarda peyzaj mimarlig1 egitimi ve mesleki uygulamalari iizerine yapilan caligsmalar,
meslegin degisen c¢evresel ve toplumsal kosullara uyum saglayabilmesi igin egitim
politikalarinin ve mesleki yetkinliklerin gelistirilmesi gerektigini ortaya koymaktadir. Bu
kapsamda peyzaj mimarlig1 egitimine yoOnelik ulusal ve uluslararasi Glgekte politika ve
standartlarin belirlenmesi meslegin gelecegi acisindan 6nemli goriilmektedir (Sayan Atanur
vd., 2020).

3. MATERYAL VE YONTEM

Bu arastirmada peyzaj mimarligt sektoriinde yeni mezunlarin isglicii piyasasindaki konumlanisi
ve mesleki kariyer olanaklarinin degerlendirilmesi amaciyla nitel aragtirma yaklasimi
benimsenmistir. Calisma kapsaminda veri toplama yontemi olarak literatiir taramasi ve
dokliman analizi teknikleri kullanilmistir. Literatiir taramasi siirecinde peyzaj mimarligi
mesleginin ¢aligma alanlari, istihdam olanaklari ve mesleki gelisim siire¢lerine iliskin ulusal ve
uluslararasi akademik ¢aligmalar incelenmistir. Bu kapsamda peyzaj mimarlig1 egitimi, mesleki
yeterlilikler, sektor beklentileri ve mezunlarin istihdam siiregleri lizerine yapilmis arastirmalar
degerlendirilmistir.

Dokiiman analizi kapsaminda ise peyzaj mimarligi mesleginin sektorel yapisini ortaya
koyabilmek amaciyla kamu kurumlari, meslek odalar1 ve ilgili kuruluslar tarafindan
yayimlanan raporlar ve istatistikler incelenmistir. Bu dogrultuda 6zellikle TMMOB Peyzaj
Mimarlar1 Odasi tarafindan yayimlanan meslek raporlari, yliksekdgretim kurumlarinin peyzaj
mimarhig egitimine iliskin verileri ve sektorel degerlendirmeler arastirma kapsaminda ele
alimmustir. Bununla birlikte peyzaj mimarlig1 egitimi ve sektor beklentilerine yonelik akademik
caligmalar da analiz edilmistir. Ornegin peyzaj mimarlig1 alaninda faaliyet gosteren dzel sektor
firmalarinin yeni mezunlardan beklentilerini inceleyen aragtirmalar, sektorde aranan bilgi ve
becerilerin belirlenmesi agisindan 6nemli veriler sunmaktadir (Kaymaz ve Hosgor, 2018).
Arastirmanin bir diger veri kaynagini ise yeni mezun peyzaj mimarlarinin girisimeilik yoluyla
mesleki faaliyetlerini siirdiirebilmelerine yonelik destek mekanizmalar1 olusturmaktadir. Bu
kapsamda gen¢ girisimcilere yonelik vergi tesvikleri, Bag-Kur prim destekleri ve kamu
tarafindan sunulan girisimcilik programlarina iliskin bilgiler incelenmistir. Ayrica peyzaj
mimarlarinin kamu sektorii, 6zel sektdr ve girisimcilik alanlarindaki istthdam olanaklari

sektorel degerlendirme yaklagimiyla ele alinmigstir.
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Elde edilen veriler igerik analizi yontemi kullanilarak degerlendirilmis ve peyzaj mimarligi
mesleginde yeni mezunlarin yer alabilecegi baslica ¢alisma alanlari ii¢ temel kategori altinda
siniflandirilmistir. Bu kategoriler; kamu sektorii isttihdam olanaklari, 6zel sektor calisma
alanlar1 ve girisimcilik faaliyetleri olarak belirlenmistir. Boylece peyzaj mimarligi alaninda
yeni mezunlarin mesleki kariyer siiregleri biitiinciil bir ¢cer¢evede analiz edilmistir.

4. BULGULAR

Peyzaj mimarlig1 disiplininde yeni mezunlarin yer alabilecegi baslica ¢alisma alanlarinin kamu
sektori, 0zel sektor ve girisimcilik faaliyetleri olmak iizere li¢ temel baglik altinda toplandigi
goriilmektedir. Bununla birlikte peyzaj mimarlig1 egitimine iliskin son yillarda yapilan
caligmalar, artan 68renci ve mezun sayisinin hem egitim sistemi hem de sektdrel istihdam
acisindan gesitli tartismalar1 beraberinde getirdigini ortaya koymaktadir. Kaymaz ve Hosgor iin
(2018) verilerine gore artan 6grenci ve buna bagli mezun sayilart gerek egitim gerekse sektorel
istihdam acisindan kaygi verici bir durum olarak degerlendirilmektedir.

Meslek odasi verileri incelendiginde peyzaj mimarlig disiplininde istthdamin kamu ve 6zel
sektor arasinda farkli oranlarda dagildigi goriilmektedi. TMMOB Peyzaj Mimarlari
Odasi’ndan elde edilen verilere gore 2018 yili itibartyla toplam iiye sayis1 5881 kisi olup, ilk
kayit verilerine gore liyelerin 1357°s1 (%23) 6zel sektorde, 1629°u (%28) ise kamu sektoriinde
istihdam edilmektedir. Ancak bu verilerin giincel olmamasi ve tiim mezunlarin meslek odasina
kayith olmamasi nedeniyle sektordeki gercek istthdam dagiliminin tam olarak belirlenmesi
giiclesmektedir. Bununla birlikte peyzaj mimarlarinin kamu kurumlarinda istthdam edilmesi
stirecinde kadro unvanlar1 ve kadro sayilar1 konusunda gesitli yapisal sorunlarin bulundugu da
ifade edilmektedir (Kaymaz ve Hosgor, 2018).

Bu veriler incelendiginde peyzaj mimarligi mesleginde istthdamin kamu ve 6zel sektor arasinda
dengeli bir dagilim gosterdigi, ancak 6nemli bir mezun grubunun akademi, yurtdisi ¢calisma
alanlar1, meslek dis1 sektorler veya igsizlik gibi farkli kategorilerde yer aldig1 goriilmektedir.
Bu durum peyzaj mimarlig1 mezunlarinin kariyer yollarinin yalnizca kamu ve 6zel sektor ile
sinirlt olmadigini, alternatif ¢alisma alanlarinin da 6nemli bir yer tuttugunu gostermektedir.
Bu veriler dogrultusunda peyzaj mimarligi mesleginde yeni mezunlarin kariyer olanaklarinin
degerlendirilmesi ii¢ temel bashik altinda ele alinmistir: kamu sektorii, 6zel sektor ve
girisimcilik faaliyetleri.

4.1. Kamu Sektoriinde Kariyer Olanaklari

Peyzaj mimarlarinin kamu sektoriinde gorev alabildigi baslica kurumlar arasinda belediyeler,

bakanliklar ve gesitli kamu kuruluslar1 yer almaktadir. Ozellikle yerel yonetimler, kentsel agik
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ve yesil alanlarin planlanmasi, park ve rekreasyon alanlarinin tasarlanmasi, ¢evre diizenleme
projelerinin hazirlanmasi ve kentsel peyzaj yonetimi gibi konularda peyzaj mimarlarina ihtiyag
duymaktadir. Bu baglamda belediyelerin park ve bahgeler miidiirliikleri, imar ve sehircilik
birimleri ile ¢evre yonetimi birimleri peyzaj mimarlarinin istihdam edildigi 6énemli alanlar
arasinda yer almaktadir. Kamu sektoriinde peyzaj mimarlar1 planlama ve tasarim siireclerinin
yani sira proje kontrolii, ihale siire¢lerinin yiiriitiilmesi ve uygulama projelerinin denetlenmesi
gibi gorevler de iistlenebilmektedir. Bununla birlikte peyzaj mimarlarinin kamuda istithdami
konusunda ¢esitli yapisal sorunlar bulundugu da ifade edilmektedir. Meslek odasi verilerine
gbre peyzaj mimarlarinin 6nemli bir kismi kamu sektoriinde gorev almakla birlikte kadro
unvanlart ve kadro sayilar1 konusunda ¢esitli sinirlamalar bulunmaktadir. Bu durum peyzaj
mimarlarinin kamu kurumlarinda istihdam olanaklarin1 dogrudan etkileyebilmektedir (Kaymaz
ve Hosgor, 2018).

4.2. Ozel Sektorde Kariyer Olanaklari

Peyzaj mimarlig1 mezunlarinin énemli bir boliimii 6zel sektdrde faaliyet gdstermektedir. Ozel
sektor kapsaminda peyzaj tasarim ofisleri, peyzaj uygulama firmalari, bitkisel iiretim
isletmeleri ve ¢evre diizenleme sirketleri peyzaj mimarlarinin galigabildigi baglica kurumlar
arasinda yer almaktadir. Bu kurumlarda peyzaj mimarlar1 tasarim projelerinin hazirlanmasi,
bitkisel tasarim ve sert zemin diizenlemeleri, uygulama projelerinin gelistirilmesi ve santiye
streclerinin yonetilmesi gibi goérevler Ustlenmektedir.

Ozel sektor firmalarmin faaliyet alanlari incelendiginde, firmalarin gogunlukla tasarim,
planlama, uygulama ve bitkisel iiretim gibi birden fazla alanda faaliyet gosterdigi
goriilmektedir. Ayrica sektor temsilcileri tarafindan yapilan degerlendirmelerde, yeni mezun
peyzaj mimarlarinin 6zellikle uygulama deneyimi, teknik program bilgisi ve proje yonetimi
becerilerinin 6nemli goriildiigii ifade edilmektedir (Kaymaz ve Hosgor, 2018).

Bununla birlikte 6zel sektdriin peyzaj mimarligi mezunlarindan beklentileri incelendiginde,
tasarim becerilerinin yani sira koordinasyon yetenegi, analitik diisiinme kapasitesi ve teknik
bilgi diizeyinin de onemli oldugu goriilmektedir. Bu bulgular, peyzaj mimarligi egitiminin
yalnizca teorik bilgiyle sinirli kalmamasi, ayn1 zamanda uygulamaya yonelik deneyimlerin de
gelistirilmesi gerektigini gostermektedir.

4.3. Girisimcilik ve Serbest Calisma

Peyzaj mimarlig1 disiplininde yeni mezunlar i¢in 6nemli kariyer alternatiflerinden biri de
girisimcilik faaliyetleridir. Peyzaj mimarlar1 kendi tasarim ofislerini kurarak bagimsiz olarak

proje liretme, danismanlik hizmeti sunma ve uygulama projelerinde yer alma imkanina sahiptir.
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Ozellikle konut bahgeleri, turizm tesisleri, rekreasyon alanlar1, kentsel acik alan diizenlemeleri
ve ¢evre tasarim projeleri serbest ¢alisan peyzaj mimarlarinin faaliyet gosterebildigi baslica
alanlar arasinda yer almaktadir. Bununla birlikte giiniimiizde peyzaj mimarlarinin girisimeilik
faaliyetleri yalnizca geleneksel bahge tasarimlariyla sinirli degildir. Cat1 bahgeleri, dikey yesil
sistemler, kentsel tarim uygulamalar1 ve siirdiiriilebilir yesil altyap1 projeleri gibi yenilikgi
uygulamalar da girisimci peyzaj mimarlari i¢in onemli caligma alanlar1 arasinda yer almaktadir.
Tiirkiye’de geng girisimciligin tesvik edilmesine yonelik cesitli kamu destek mekanizmalari
bulunmaktadir. Bu desteklerden biri “Geng¢ Girisimci Kazang Istisnas1” olarak bilinen tesvik
programidir. Gelir Vergisi Kanunu’nun miikerrer 20. maddesi kapsaminda uygulanan bu
destekten, ilk defa kendi isini kuran ve 18-29 yas araliginda bulunan girisimciler
yararlanabilmektedir . S6z konusu tesvik kapsaminda girigimciler, isletmelerinin ilk {i¢ takvim
yil1 boyunca belirli bir kazang tutarina kadar gelir vergisi muafiyetinden yararlanabilmektedir.
Ayrica girisimcilerin Bag-Kur (4/b) sigorta primleri ilk 12 ay boyunca devlet tarafindan
karsilanmaktadir. Bu uygulama o&zellikle yeni kurulan isletmelerin baslangi¢ doneminde
karsilagabilecekleri finansal yiiklerin azaltilmasini amaglamaktadir (URL2)

Geng girisimciler i¢in bir diger 6nemli destek mekanizmasi ise KOSGEB (Kiicuk ve Orta
Olgekli Isletmeleri Gelistirme ve Destekleme Idaresi Baskanligi) tarafindan vyiiriitiilen
girisimcilik programlaridir. KOSGEB girisimcilik destekleri kapsaminda isletme kurulus
giderleri, makine ve ekipman yatirimlari ile isletme gelistirme faaliyetlerine yonelik cesitli hibe
ve finansman destekleri saglanmaktadir. Bu programlar, 6zellikle yeni kurulan isletmelerin
stirdiiriilebilirligini  artirmayr ve girisimcilerin i gelistirme siireclerini  desteklemeyi
amaclanmaktadir.

Bununla birlikte girisimcilik politikalar1 kapsaminda kadin girisimcilere yonelik 6zel tesvikler
de uygulanmaktadir. KOSGEB girisimcilik destek programlarinda kadin girisimcilere ilave
destekler saglanmakta ve bazi finansman programlarinda kadin girisimcilere ek hibe veya kredi
avantajlar1 sunulmaktadir. Ornegin KOSGEB kapsaminda kadin girisimcilere saglanan kurulus
desteklerine ek finansal katkilar verilebilmekte ve bazi kredi programlarinda daha yiiksek
destek limitleri uygulanabilmektedir. (URL1)

Bu destek mekanizmalar1 degerlendirildiginde, peyzaj mimarligi mezunlarinin yalnizca kamu
ve Ozel sektor istthdami ile sinirh kalmadigi, ayn1 zamanda girisimcilik yoluyla da mesleki
faaliyetlerini siirdiirebilecegi goriilmektedir. Ozellikle genc girisimei tesvikleri, vergi
muafiyetleri ve finansman destekleri yeni mezun peyzaj mimarlarimin kendi ofislerini kurarak

sektorde yer edinmelerini kolaylastiran 6nemli araglar olarak degerlendirilmektedir.
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5. SONUCLAR

Literatiir taramas1 ve dokiiman analizi sonucunda peyzaj mimarlig1 disiplininin farkli alanlarda
calisma olanaklarina sahip oldugu goriilmektedir. Bununla birlikte sektorel veriler ve meslek
odasi raporlar1 incelendiginde, peyzaj mimarhig egitimi ile sektor beklentileri arasinda belirli
uyumsuzluklarin bulundugu anlasilmaktadir. Ozellikle 6zel sektor temsilcileri tarafindan
yapilan degerlendirmeler, peyzaj mimarhigi lisans egitiminde verilen teorik bilginin 6nemli
olmakla birlikte uygulamaya yonelik deneyimlerin gelistirilmesinin gerekli oldugunu ortaya
koymaktadir. Sektorde faaliyet gosteren firmalar, yeni mezun peyzaj mimarlarinda tasarim
becerilerinin yani sira koordinasyon yetenegi, teknik program bilgisi ve uygulama stireglerine
iligkin deneyim gibi nitelikleri 6nemli gormektedir (Kaymaz ve Hosgor, 2018). Bu durum
peyzaj mimarhigi egitim programlarin uygulama agirlikli stiidyo ¢alismalari, staj stregleri ve
sektor is birlikleri ile desteklenmesinin onemini gostermektedir. Kamu sektorii agisindan
degerlendirildiginde peyzaj mimarlarinin 6zellikle yerel yonetimlerde Onemli gorevler
istlenebildigi goriilmektedir. Belediyelerde park ve yesil alan planlamasi, rekreasyon
alanlarmin tasarimi ve kentsel ¢evre diizenleme projeleri peyzaj mimarlarinin baslica ¢alisma
alanlarimi olusturmaktadir. Bununla birlikte kamu kurumlarinda kadro unvanlart ve istthdam
olanaklarma iliskin c¢esitli yapisal sorunlarin bulunmasi, mezunlarin kamu sektoriinde
istthdamini1 sinirlayan 6nemli faktorler arasinda yer almaktadir. Bunun yani sira peyzaj
mimarlig1 disiplininde girisimcilik faaliyetleri de 6nemli bir kariyer secene8i olarak One
cikmaktadir. Geng girisimcilere yonelik vergi muafiyetleri, Bag-Kur prim destekleri ve
KOSGEB gibi kurumlar tarafindan saglanan girisimcilik destekleri yeni mezun peyzaj
mimarlariin kendi ofislerini kurarak mesleki faaliyetlerini siirdiirebilmelerine olanak
saglamaktadir. Bu destek mekanizmalari, peyzaj mimarligi mesleginde serbest calisma
potansiyelini gili¢lendiren 6nemli araglar olarak degerlendirilmektedir. Sonug olarak peyzaj
mimarlig1 alaninda yeni mezunlarin kariyer olanaklarinin yalnizca tek bir sektdre bagh
olmadigi; kamu sektorii, 6zel sektor ve girisimcilik faaliyetleri arasinda ¢ok yonlii bir yapiya
sahip oldugu goriilmektedir. Bu dogrultuda peyzaj mimarli§i O6grencilerinin mesleki
kariyerlerini planlarken sektordeki farkli ¢alisma alanlarini1 tanimalari, mesleki becerilerini
gelistirmeleri ve girisimcilik firsatlarini degerlendirmeleri biiyliik 6nem tagimaktadir. Bu
calisma, peyzaj mimarlig1 mezunlariin kariyer alternatiflerini biitiinciil bir cergevede ele alarak
hem 6grenciler hem de yeni mezunlar i¢in mesleki kariyer planlamasina yonelik yol gosterici

bir degerlendirme sunmaktadir. Ayrica mevcut literatiir, meslek odasi raporlar1 ve sektorel
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veriler dogrultusunda peyzaj mimarlig1 disiplininde kariyer olanaklarinin sistematik bigimde
ele alinmasi, alandaki bilgi birikimine katki saglamaktadir.
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Ozet

Terk edilmis endiistriyel alanlarin ekolojik onarim potansiyeli, son yillarda artan bir ilgiyle ele
alimmakta olup bu ilgi, ¢cevresel degisimin hizi ile insanin bu degisime uyum saglama siirecinin
gorece yavashigi arasindaki farktan kaynaklanan bir denge arayisini yansitmaktadir. Konuya
iliskin temel ilkeler evrensel bir ¢ercevede tartisilmakla birlikte, zengin endiistriyel mirasiyla
Izmir kenti barindirdig1 ¢ok sayida terk edilmis sanayi alani sayesinde bu baglamda odak
noktasi1 olusturmakta ve cesitli drnekler sunmaktadir. Izmir'deki endiistriyel peyzajlar 6zellikle
20. yiizyilin ikinci yarisindan itibaren onemli doniisiimler gecirmis olup bu doniisiimiin
nedenleri ve kent-kir iliskisinde gézlemlenen paralel degisimler ¢alismanin temel tartigma
eksenlerinden birini olustururken, uluslararasi akademik literatiir ve belgeler 15181nda sekillenen
"ekolojik onarim" kavrami Izmir'deki post-endUstriyel peyzajlarmn farkl1 6zellik ve kosullarna
uyarlanarak incelenmektedir. Siirdiiriilebilir peyzaj yonetim stratejilerinin gelistirilmesinde
alanlarin tanimlanmasi, yorumlanmasi, karakterizasyonu ve bu alanlara iligskin bilgi birikiminin
olusturulmas: temel olarak one ¢ikarken, bu stratejiler yalnizca one ¢ikan endiistriyel miras
alanlariyla sinirli kalmamali, tiim terk edilmis sanayi alanlarini potansiyel kaynak olarak ele
almali; peyzaj karakteri, islevsellik, biitiinlik ve giincellik gibi Olgiitler dogrultusunda
cesitlendirilmelidir. Izmir dzelinde post-endiistriyel peyzajlarin korunmasi ve ekolojik onarimi
icin dengeli degisim dinamikleri ve gelisim canlilifi mevcut ise giiclendirilmeli, mevcut degilse
bu alanlara kazandirilmalidir; boylelikle alanlarin ekolojik ve toplumsal dayaniklilig1 giivence
altina alinabilecektir. Giliniimiizde yiikselen ekolojik farkindalik ve siirdiiriilebilir kentsel
dontistim arayiglari tarihsel katmanlar tasiyan bu endiistriyel alanlarin yeniden canlandirilmasi
icin yeni firsatlar sunmakta olup sonug¢ olarak peyzaj konusuna iliskin ¢ok sayida disiplinin
bakis acisini etkili bicimde sentezleyebilmek i¢in biitiinciil bir yaklagim ve c¢ok disiplinli i
birligi kacinilmaz bir gerekliliktir.

Anahtar Kelimeler: Endiistriyel Peyzaj, Peyzaj Onarimi, Sanayi Alanlari,
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ECOLOGICAL TRANSFORMATION OF THE POST-INDUSTRIAL LANDSCAPE:
THE RESTORATION POTENTIAL OF ABANDONED INDUSTRIAL SITES IN
IZMIR

Abstract

The ecological restoration potential of abandoned industrial areas has attracted increasing
attention in recent years. This growing interest reflects a search for balance arising from the
discrepancy between the rapid pace of environmental change and humanity’s relatively slow
capacity to adapt to it. Although the fundamental principles of the subject are discussed within
a universal framework, the city of Izmir—owing to its rich industrial heritage and the numerous
abandoned industrial sites it contains—constitutes a focal point in this context and offers
diverse examples.Industrial landscapes in Izmir have undergone significant transformations,
particularly since the second half of the twentieth century. While the causes of this
transformation and the parallel changes observed in the urban—rural relationship form one of
the main axes of discussion in this study, the concept of “ecological restoration,” shaped by
international academic literature and documents, is examined through its adaptation to the
varying characteristics and conditions of post-industrial landscapes in Izmir.

In the development of sustainable landscape management strategies, the identification,
interpretation, characterization, and documentation of these areas emerge as fundamental
priorities. However, such strategies should not be limited solely to prominent industrial heritage
sites; rather, all abandoned industrial areas should be considered as potential resources and
diversified according to criteria such as landscape character, functionality, integrity, and
contemporaneity.In the case of Izmir, balanced dynamics of change and developmental
vitality—if present—should be strengthened for the conservation and ecological restoration of
post-industrial landscapes; if absent, they should be fostered in order to secure the ecological
and social resilience of these areas.

Today, rising ecological awareness and the search for sustainable urban transformation present
new opportunities for the revitalization of these industrial sites that embody historical layers.
Consequently, a holistic approach and multidisciplinary collaboration are indispensable in order
to effectively synthesize the perspectives of the many disciplines engaged in landscape studies.
Keywords: Industrial Landscape, Landscape Restoration, Industrial Areas,

1.GIRIS

Sanayi Devrimi ile ivme kazanan {iretim stiregleri, sehirleri sadece ekonomik ve sosyal agidan
degil, ayn1 zamanda mekansal olarak da doniistiirmiistiir. On dokuzuncu yiizyildan itibaren,

ozellikle liman sehirlerinde yogunlasan fabrikalar, depolar ve atdlyeler, sehirlerin kimligini
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tanimlayan baskin unsurlar haline gelmistir (bkz. Sekil 1). Ancak, yirminci yiizyilin son
ceyreginden itibaren, degisen iiretim teknolojileri, hammaddelere yakinlik ihtiyact ve sehir
merkezlerindeki arazi degerlerinin artmasi nedeniyle birgok sanayi tesisi islevini yitirmis veya
sehir disina tasinmistir. Bu siireg, genellikle kirli ve terk edilmis olan, sehirlerin dokusunda
derin izler birakan genis alanlarin (sanayi sonrasi peyzajlar) ortaya ¢ikmasina yol agmistir

(Parlapan ve digerleri 2023).

s 0 =% B
Sekil 1. Smyrna Limani ve Pagus Dagi Manzarasi], 1860-1900
Bu alanlarin korunmasi ve yeniden degerlendirilmesi, giiniimiiz kent planlamasi agisindan

kritik bir mesele haline gelmistir. [COMOS (Uluslararas1 Anitlar ve Sitler Konseyi) tarafindan
belirlenen "Endiistriyel Miras Alanlari, Yapilar1 ve Peyzajim1 Koruma Ilkeleri" gergevesinde
endiistri mirast; ¢esitli amaclar, tasarimlar ve degisim siirecleri ile endiistrinin gelisiminde
temel rol oynayan maddi ve manevi unsurlar, bilesenler, mekanizmalar, islem alanlar1 ve
endiistriyle sekillenen yasam alanlar1 olarak tanimlanmaktadir. Tarihsel siire¢ i¢inde kilttrel
miras koruma yaklagiminin bireysel yapilardan alan bazli korumaya ve nihayetinde biitiinciil
kent planlamasina evrildigi gézlemlenmektedir (Parlapan vd. 2023).

Endiistriyel miras kavrami; "sanayi kiiltiiriiniin tarihsel, teknolojik, sosyal, mimari veya
bilimsel degere sahip kalintilar1" seklinde tanimlanmakta olup; binalar, makineler, atdlyeler,
fabrikalar, madenler, depolar, enerji iiretim tesisleri ile bunlara bagli sosyal mekanlart (is¢i
konutlari, ibadet yerleri, egitim yapilar1) kapsamaktadir (Giingoér ve Gokgen, 2022). Bu tanim
post-endiistriyel peyzajlarin yalnizca iiretim yapilarina dayanmadigini1 ayn1 zamanda dénemin
sosyal yasamini yansitan biitiinlesik bir miras olusturdugunu gostermektedir.

Endiistriyel miras yapilarini koruyup yeniden islevsellestirmek i¢in bu yapilarin ¢ok katmanl

degerlerinin anlasilmasi zorunludur. Feilden (2003), bu degerleri duygusal (kimlik, siireklilik,
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sembolik), kiiltiirel (belge, tarih, estetik, teknolojik) ve kullanim degeri (islevsel, ekonomik,
sosyal, egitici) seklinde siniflandirirken; Riegl (2015) ise eskilikten kullanim ve goreceli sanat
degerine kadar farkli kategoriler 6nermektedir (Giingor ve Gokgen 2022). Ekolojik doniisiim
projelerinde bu degerlerin biitiinciil bir yaklasimla ele alinmasi; yapilarin 6zgiinliigiini
koruyarak siirdiiriilebilir kamu alanlarinin yaratilmasina olanak saglar.
Terkedilmis sanayi bolgeleri ilk bakista kente yiik veya sorunlu alanlar olarak goriilebilirken
dogru planlama ve tasarim stratejileriyle 6nemli potansiyellere doniisme kapasitesine sahiptir.
Post-endiistriyel peyzajlarin sadece ¢evresel sorun teskil eden alanlar olarak degil ayn1 zamanda
kentsel yeniden gelisim slireglerinde itici giic olabilecek stratejik kaynaklar olarak
degerlendirilmesi gerektigi bilinmektedir (Loures 2015). Bu bolgeler mevcut yapisal
kalintilarla birlikte kentin endiistriyel hafizasini tagirken ekolojik onarim ve kentsel yenileme
icin essiz firsatlar sunmaktadir. Ayrica kolektif hafizada miithim bir yere sahip bu alanlar sehrin
geemis kimligini yansitmanin yani sira yeni kimliklerin insast agisindan da 6nemli unsurlardir.
Ekolojik doniisiim perspektifinden bakildiginda bu bélgelerin rehabilitasyonu; biyocesitliligin
artirilmasiyla birlikte kentsel 1s1 adast etkisinin azaltilmasi gibi ¢cok yonlii faydalar saglayabilir
(Parlapan vd. 2023).
Bu arastirma Izmir'deki terk edilmis sanayi alanlarinin ekolojik onarim potansiyelini
incelemeyi hedeflemektedir. Tarih boyunca énemli bir ticaret merkezi olan izmir 6zellikle
korfez cevresi ile liman bdolgesindeki sanayi tesislerinin zamanla islevlerini yitirmesi
neticesinde birgok post-endiistriyel alana ev sahipligi yapmaktadir. Calismanin ana amaci bu
alanlarin mevcut durumlarini degerlendirerek ekolojik onarim ilkeleri dogrultusunda yeniden
islevlendirilmesine yonelik stratejilerin gelistirilmesidir. Bu baglamda diinya genelindeki
basarili doniisiim ornekleri incelenmis olup izmir’in 6zgiin kosullar1 dikkate almarak kent
ekolojisine katki saglayacak siirdiiriilebilir peyzaj miidahaleleri tartisiimaktadir.
2. MATERYAL VE YONTEM
Bu ¢alisma, Izmir'deki terk edilmis sanayi alanlarinin ekolojik doniisiim potansiyelini
incelemek amaciyla nitel arastirma yontemleri kullanilarak tasarlanmistir. Arastirmada izlenen
metodoloji ve kullanilan kaynaklar asagida siralanmistir:
Veri Kaynaklari:

1. Kurumsal Raporlar ve Planlar: izmir Biiyiiksehir Belediyesi, 1ZSU ve ilge

belediyelerine ait imar planlari, ¢evre diizeni raporlar1 ve kirlilik tespit belgeleri.
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2. Alan Analizleri: Belirlenen terk edilmis sanayi bolgelerinde (6rnegin eski liman arkasi
bolgesi ile Alsancak’taki atil fabrikalar) gergeklestirilen gozlemler, fotograflama
calismalar1 ve mevcut durum analizi.

3. Literatiir Taramasi: Post-endiistriyel peyzaj, ekolojik onarim (restorasyon), endiistriyel
miras ve kentsel doniisiim konularinda hem ulusal hem de uluslararasi akademik
yayinlar, kitaplar ve makaleler incelenmistir. Bu kapsamda, izmir'in endiistriyel miras
envanteri ile ilgili glincel ¢alismalar dikkate alinmistir.

Aragtirma YOntemi:
Bu ¢alisma bir durum analizi olarak gergeklestirilmistir. Izmir’de segilen terk edilmis sanayi
alanlar1 asagidaki kriterler dogrultusunda degerlendirilmistir:

e Kirlilik Durumu: Toprak ve su kirliligi potansiyeli.

e Yapisal Miras: Mevcut endiistriyel yapilarin korunma durumu ve yeniden kullanim
olanaklari.

o Ekolojik Potansiyel: Alanin yesil altyapiya doniisme kapasitesi ve biyogesitlilige katki
saglama yetenegi.

Toplanan veriler, diinya genelindeki benzer doniisiim 6rnekleriyle (Landschaftspark Duisburg-
Nord, High Line vb.) kiyaslanarak analiz edilmistir; bdylece izmir’in 6zel kosullarina uygun
ekolojik onarim stratejileri gelistirilmistir. Arastirmanin sinirliligt ise saha calismalarinin
yalnizca gozlem diizeyinde kalmasi ve kapsamli laboratuvar analizlerini (6rn. toprak kimyasi)
icermemesidir.

3. BULGULAR

3.1. izmir'deki Terk Edilmis Sanayi Alanlarinin Mekansal Dagilim

Izmir'in sehir merkezi ve cevresinde gergeklestirilen saha gdzlemleri ile literatiir incelemeleri
sonucunda, terkedilmis sanayi alanlarimin belirli koridorlarda yogunlastig: tespit edilmistir.
Izmir genelinde, Aliaga, Bayindir, Bergama, Cesme, Cigli, Dikili, Foca, Karaburun, Konak,
Odemis, Selguk, Tire ve Urla olmak iizere toplam 13 ilgede 74 adet endiistri miras1 yapis
bulunmaktadir. Bu yapilar; Gida Uretimi, Tiitiin Uretimi, Dokuma ve Tekstil Uretimi ile Kamu
Hizmetleri ve Diger Sektorler (fabrika, depo, tabakhane, degirmen ve dokiimhaneler) olarak 5

ana grupta smiflandirilmaktadir (IZKA, 2021; Parlapan vd., 2023).
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Sekil 2. Ozgiin, 2026. izmir Tarihi Hava Gazi Fabrikast.
Izmir Yeni Kent Merkezi (Konak, Bayrakli, Bornova) iizerine yapilan kadastral analizler,

endiistriyel miras potansiyeline sahip bircok parselin bulundugunu gostermektedir.
Aragtirmalarda, Konak ilcesi sinirlari iginde 82 tescilli endiistriyel miras yapisi belirlenmistir.
Bu yapilar genellikle eski tiitiin depolari, un fabrikalari, Bomonti bira fabrikasi ve havagazi
fabrikas1 gibi ikonik yapilardan olugsmaktadir. Bayrakli ilgesinde ise sehir merkezi planlamasi
cergevesinde hizla doniisen alanlarda Salhane, Bayrakli ve Turan mahallelerinde endiistriyel
miras parsellerine rastlanmaktadir. Bu parseller arasinda Kula Mensucat Fabrikas: sitesi, yag
ve tiitiin depolar1 ile izmir-Kasaba demiryolu kalintilartyla birlikte tersane, tabakhane ve
mezbaha gibi kamu hizmet yapilarina yer verilmektedir. Bornova ilgesinde ise 1950 sonrast
sanayilesmeyle birlikte boya fabrikalari, sabun ve dokuma imalathaneleri ile tiitiin ve pamuk
depolar1 6ne ¢ikmaktadir (Glingdr ve Gokgen, 2022).
Arastirmalar sonuglar1 Izmir Kent Merkezi'nde endiistriyel mirasin ii¢ ana bdlgede
yogunlastigini ortaya koymustur: (1) Liman Arkas1 Bolgesi (Umurbey, Alsancak, Halkapinar),
(2) Mersinli Bolgesi (Bornova-Bayrakli gegisi), (3) Turan Aksi (Giingér ve Gokgen, 2022). Bu
yogunlagmalar ekolojik koridorlar ve yesil altyap1 sistemleri i¢in potansiyel giizergahlar
sunmaktadir.
Calismanin kapsamindaki yogunlagsma bolgeleri asagida belirtilmistir:

e Liman Arkasi1 Bolgesi: Alsancak Limani ¢evresi ile eski tiitiin fabrikalar1 ve un

fabrikalarinin bulundugu alan (bkz. Sekil 3-4).
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Sekil 3. Sasmaz, 2021.Eski Elektrik F abrikast
o Karsiyaka-Alsancak Demiryolu Hatti Cevresi: Bu hat boyunca eski depolar ve kiigiik

sanayi yapilar1 bulunmaktadir.
o Havalimam Cevresi ve Gaziemir Bolgesi: Eski sanayi tesislerinin yer aldig1 alanlar

olarak one ¢ikmaktadir.

7
Sekil 4. Mangir, 2021. Liman Arkas1 Bolgesi Genel Goriintisii
Bu bolgelerin biyiik bir kismi, sehrin merkezi konumunda olmasina ragmen uzun siire bos

kalmistir. Konak ilgesi, ¢esitli endiistriyel miras alanlarin1 barindirmas: ve en fazla sayida
endiistriyel miras yapisina sahip olmasi agisindan dikkat cekmektedir (Parlapan vd., 2023).
3.2. Kirlilik Durumu ve Cevresel Sorunlar

Incelenen bolgelerde gegmisteki sanayi faaliyetlerine dair izler gdzlemlenmistir:
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o Toprak Kirliligi: Ozellikle eski kimya ve boya fabrikalarinin bulundugu yerlerde agir
metaller ve kimyasal kalintilar tespit edilmistir (Kirkwood, 2001).
o Su Kirliligi: Baz1 bolgelerde yer alt1 sularinin kirlenme riski séz konusu olup, 6zellikle
korfeze yakin yerlerde deniz kirliligi yasanmaktadir (Tarr, 2002).
o Gorsel Kirlilik ve Guvenlik Riskleri: Terk edilmis yapilar, yikilma tehlikesi
olusturmakta ve glivenlik sorunlarina neden olmaktadir.
3.3. Yapisal Miras ve Koruma Durumu
Birgok sanayi yapisinin mimari agidan Onemli bir degere sahip oldugu gdzlemlenmistir.
Alsancak Liman Arkasi Bolgesi'nde gergeklestirilen detayli arastirmada toplamda 16
endiistriyel miras yapis1 belirlenmistir; bunlardan 12'si tescillidir, 4'i ise tescilsizdir. Incelenen
yapilarin 8't herhangi bir degisiklik gecirmemisken, 6's1 restore edilmis, 2'si kapsamli
onarimdan ge¢mistir. Ug yapi orijinal islevini siirdiirmekte iken, dokuz yapinin islevi degismis
olup gilinlimiizde farkli amaglarla kullanilmaktadir; dort yapt ise tamamen atil durumdadir
(Parlapan vd., 2023).
Giingdr ve Gokgen, izmir Kent Merkezi'nde endiistriyel miras niteligi tasiyan parselleri
islevlerine gore siniflandirmiglardir. Konak il¢esinde bulunan 47 iiretim parselinin yani sira
(fabrikalar, imalathaneler), 80 depolama tesisi (ambarlar, depolar, silolar) ile demiryolu hatlari,
liman tesisleri gibi kamusal hizmet binalar1 da mevcuttur. Bu yapilardan bazilar1 restore
edilerek tekrar kullanima kazandirilmisken; digerleri koruma altinda olmasina ragmen atil
durumda kalmakta veya bakimsizlik nedeniyle 6zgiin niteliklerini yitirmektedir (Glingor ve
Gokeen, 2022).
Bayrakli ilgesinde yapilan incelemeler ise Yeni Kent Merkezi planlamasi ¢ergevesinde bir¢cok
endiistriyel miras yapisinin korunmadig i¢in yok oldugunu gdstermektedir. Ornegin Salhane
Mahallesi'nde yogunlasan yagcilar, tiitiinciiler ve pamuk depolariyla mezbaha gibi kamu
hizmetine yonelik alanlardan glinimiize ¢ok az tane ulasabilmistir (Giingor ve Gokgen, 2022).
Kula Mensucat Fabrikas1 gibi genis arazilere sahip olan bazi isletmeler hala ayakta olsa da
yiiksek yogunluklu konut projeleri tarafindan tehdit altindadir.
Bornova ilgesinde ise 1950 sonrasi sanayilesmenin etkisiyle olusmus boya fabrikalari ile sabun
ve dokuma imalathaneleri Kazimdirik ve Camdibi mahallelerinde liiks konut alanlarina
doniigsmiistiir. Bu yapilarin ¢cogu tescilsiz oldugundan yikilmistir; kalanlarin durumu da benzer
bir tehdit altindadir. Bu durum, endiistriyel mirasin korunmasi i¢in acil envanter ¢aligsmalari ile

tescil islemlerinin gerekliligini ortaya koymaktadir (Glingor ve Gokgen, 2022).
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Alandaki Bashica Ornekler:

« Korunan ve Yeniden Islevlendirilen Yapilar: Alsancak'ta bulunan eski Havagazi
Fabrikasi kiiltiir merkezine doniistiiriilerek basarili bir 6rnek teskil etmistir (bkz. Sekil
2). Ayrica eski Tekel Tiitiin Deposu Mimarlik Merkezi olarak kullanilirken (bkz. Sekil
5), eski Elektrik Fabrikasi belediye miilkiyetinde kiiltiirel bir merkez olarak

degerlendirilmeyi beklemektedir.

Sekil 5. Eski Tekel Tiitiin Deposu ve Giincel Haliyle Mirr;arlk Merkez Binasi, Topal, 2026.
Korunamayan/Kullanilmayan Ornekler: Bircok eski fabrika binasi1 (6rnegin, Tekel Sigara

Fabrikas1 ve Taris Alkol Fabrikasi) koruma altinda olmasina ragmen islevselligini yitirmis
durumda veya 6zgiin niteliklerini kaybetme tehlikesi altindadir (Parlapan vd., 2023; bkz. Tablo
3).

3.4. Ekolojik Doniisiim Potansiyeli

Terkedilmis sanayi bolgelerinin ekolojik iyilestirme agisindan sundugu firsatlar sunlardir:

e Yesil Altyapr Olanaklari: Bu genis alanlar, sehir parklari, koridorlar ve rekreasyon
alanlar1 olusturmak i¢in yeterli boyuttadir (Parlapan vd., 2023). Alsancak Liman Arkasi
Bolgesi'nde yer alan 16 yapinin toplam agik alan biiytikligii yaklasik 406.000 m? olarak
hesaplanmistir ki bu da ekolojik doniisiim i¢in 6nemli bir potansiyel sunmaktadir.
Yapilan parsel bazli incelemeler, 6zellikle Konak ilgesi Umurbey Mahallesi'ndeki eski
fabrikalarin (Bomonti, Havagazi, Taris, Tekel) genis bahgeleri ve bos arazileri
sayesinde Kkentsel yesil altyapiya doniistiiriilme potansiyeline sahip oldugunu
gostermektedir (Gungor ve Gokeen, 2022).

o Biyogesitlilik Gelistirme: Bu alanlarda dogal olarak gelisen bitki Ortiisii (ruderal
bitkiler), kontrollii peyzaj diizenlemeleri ile zenginlestirildiginde kent ekolojisine
katkida bulunma potansiyeline sahiptir (Kiihn, 2006).

e Su YoOnetimi: Yagmur suyu ydnetimi ve gegirgen yiizeylerin kullanimiyla su

dongiistine katkida bulunma imkani1 bulunmaktadir.
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o Ulasim Altyapisi ile Entegrasyon: Calisma alanmin IZBAN, tramvay ve liman gibi
ulasim aglarma yakinligi, bu bdlgelerin tiim kente yayilan ekolojik koridorlara
doniismesi icin énemli bir avantaj saglamaktadir (Parlapan vd., 2023). Ayrica, izmir
demiryolu hattinin Bornova'ya uzanan kismi gilinlimiizde metro hattina dontistiiriilmiis
olsa da ¢evresindeki endiistriyel miras alanlariyla birlikte degerlendirildiginde lineer bir
yesil koridor potansiyeli sunmaktadir (Gilingdr ve Gokgen, 2022). Bu hat boyunca
yapilacak peyzaj diizenlemeleri hem ekolojik baglantiy1 saglayabilir hem de sehir
bellegini canlandiracak tasarim unsurlari ile zenginlestirme firsati sunar.

3.5. Duisburg-Nord Parki'nin Ekolojik ve Kamusal Doniisiimii

Almanya'nin Ruhr Bolgesi'nde bulunan Duisburg-Nord Parki, post-endiistriyel peyzajlarin
ekolojik onarim ve kamuya kazandirilmasi konusunda 6rnek teskil eden projelerden biridir
(bkz. Sekil 6). Eski bir demir-gelik tesisi olan Thyssen'in arazisinde insa edilen park,
Latz+Partner tarafindan 1991 yilinda tasarlanmis olup endiistriyel mirasin korunarak
doniistiiriilmesi ilkesini benimsemistir (Dogan, 2021).

Tasarim Stratejisi ve Tematik Bolgeler

Proje kapsaminda toplamda 230 hektarlik bir alan mevcut endiistriyel altyap (yliksek firinlar,
demiryollari, su kanallar1) korunarak yeniden islevlendirilmistir (bkz. Sekil 7). Park farklh

islevsel ve tematik bolgelere ayrilmistir:

R : -

Sekil 6. Duisburg-Nord Parki, Dogan, 2021.
e Metallica Meydami: Bu alan, eski endiistriyel yapilar (demir plakalar, firinlar)

korunarak etkinlik platformu ve agik hava miizesi islevini listlenmektedir. Ziyaretgilerin

bélgenin sanayi gegmisiyle dogrudan bir bag kurmalari amaglanmaktadir (Dogan,
2021).
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e Su Park:: Kirli Emscher Nehri, yagmur suyu ile beslenen temiz bir su kanalina

doniistiiriilerek dogal su donglisii yeniden kazandirilmistir. Bu diizenleme, bolgenin

ekolojik restorasyonunda 6nemli bir rol oynamistir (Dogan, 2021).

R,

— - e -~

e ¢ 3 SR - = —
Sekil 7. Duisburg-Nord Parki, Dogan, 2021.
o Sinter Parki: Daha 6nce yogun kirlilige neden olan sinterleme tesisi alani, genis yesil

alanlar ve yiirliylis yollartyla rehabilite edilerek, bitki oOrtiisiiyle zenginlestirilmis bir
peyzaj alanina donistiirilmiistiir (bkz. Sekil, Dogan, 2021).
Demiryolu Parki: Eski ulasim altyapisinin (kopriiler, yollar) korunarak yiiriiylis ve bisiklet
yollarina entegre edildigi, farkli yiiksekliklerde manzaralar sunan bir dolasim ag1
olusturulmustur (Dogan, 2021).
* Oyun Alanlari: Endiistriyel yapilarin 6l¢eginden faydalanilarak her yas grubuna hitap eden
yenilik¢i oyun ve spor alanlart (tirmanma duvarlari, kaydiraklar) tasarlanmistir (Dogan, 2021).
Duisburg-Nord Parki, endiistriyel mirasin korunmasi, ekolojik iyilestirme ve kamu erisiminin
entegrasyonunu amaclayan biitiinsel bir yaklasimi temsil etmektedir. Proje, Izmir'deki
terkedilmis sanayi alanlarinin doniisiimii agisindan su yonlerden ¢ikarimlar sunmaktadir:
e Mevcut yapisal unsurlarin yikilmadan yeni islevlerle kamu yasamina kazandirilmast,
o Kirlenmis bolgelerin (toprak, su) ekolojik yontemlerle (fitoremediasyon, dogal su
yonetimi) rehabilite edilmesi,
o Endistriyel peyzajin kentsel yasamla biitiinlestirilerek tarihsel hafizanin canli tutulmasi.
Bu Ornek, Izmir’de benzer potansiyele sahip alanlar icin (liman arkas1 bdlgesi, eski fabrikalar)

stratejik bir model olusturma imkani tasimaktadir.
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| Sekil 8. DUISburg-Nord Parkindaki Sinter Parki, | Dogan, 2021 -
3.6. High Line Parki'nin Doniisiimii

New York'un Manhattan bolgesinde bulunan High Line Parki, terk edilmis bir endiistriyel
altyapinin kamu yasamina kazandirilmasi agisindan diinya ¢apinda ornek teskil eden
projelerden biridir. Ayrica bu park; 1930'larda yiik tasimaciligi amaciyla insa edilen ve yerden
yaklasik 9 metre ylikseklikte uzanan 2.33 kilometrelik demiryolu hattinin tamamen kullanim

dis1 kalmasinin ardindan 1980 yilinda hayata gecirilmistir (Cimen, 2020).

Sekll 9. ngh Line Parkl Clmen 2020

Koruma Miicadelesi ve Doniisiim Siireci
19801 yillarda High Line, yikim riskiyle karsilagirken, yapinin korunmasina yonelik ilk sivil
toplum ¢abalar1 baglamistir (bkz. Sekil 9). 1999 yilinda Joshua David ve Robert Hammond'in
onciiliigiinde kurulan "High Line Dostlar1" adli kar amaci gilitmeyen kurulus, tarihi yapinin

korunmasi ve kamusal alana doniistiiriilmesi igin etkili bir miicadele yiiriitmistiir. Bu siirecte
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gergeklestirilen uluslararasi tasarim yarigmalar1 hem kamuoyunda farkindalik olusturarak hem
de doniisiim vizyonunun sekillenmesine katkida bulunmustur (Cimen, 2020).

Tasarim Felsefesi ve Mekéansal Kurgu
High Line'in tasariminda, demiryolunun terk edildigi donemde kendiliginden gelisen yabani
bitki oOrtiisii ilham kaynagi olmustur. Tasarim ekibi, "dogal biiyiimeyi destekleyen kaldirim
sistemi" olarak tanimlanabilecek bir yaklagim benimsemistir. Bu sistemde, hat boyunca uzanan
yiizeyler siirekli degisen bir doku sunmaktadir; beton plakalarin arasindan yiikselen bitkiler,

kendiliginden olugsmus bir peyzaj etkisi yaratmaktadir (bkz. Sekil 10, Cimen, 2020).

Sekil 10. High Line Parki, Cimen, 2020,
Parkin mekansal diizeni, asagidaki 6zellikleri barindirmaktadir:

e Doganin ve Yapay Unsurlarin Birligi: 500'den fazla bitki ve agag¢ tiiriinii barindiran
parkta, endiistriyel unsurlar (raylar, makaslar) koruma altina alinarak peyzajin ayrilmaz
bir parcasi haline getirilmistir.

e (Cesitli Deneyimler: Park, ziyaretcilere farkli deneyimler sunan yesil alanlar, su 6geleri,
oturma alanlari, seyir teraslar1 ve etkinlik mekanlari igermektedir.

o Kentsel Manzara: Yiikseltilmis konumu sayesinde Hudson Nehri ve Manhattan
siluetinin kesintisiz manzaralarini sunarak kentin karmasik yapisindan bir ka¢is imkan
saglamaktadir (Cimen, 2020).

Parkin bakim ve isletmesi, New York Sehri Parklar ve Rekreasyon Departmani ile High Line
Dostlar1 Toplulugu is birligiyle gergeklestirilmekte olup kamu ve 6zel kaynaklarin birlestigi
karma bir finansman modeli kullanilmaktadir (Cimen, 2020).

Izmir I¢in Cikarimlar
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High Line doniisiimiinden elde edilen dersler, Izmir'deki terk edilmis sanayi alanlar1 (zellikle
liman geri bolgesi ve demiryolu hatlari) agisindan 6nem tasimaktadir:
e Sivil Toplumun Rolii: Bir kamusal alan projesinin basarisinda yerel halkin ve sivil
inisiyatiflerin etkili rol oynamasi.
e Mevcut Yapmmin Korunmasi: Endiistriyel mirasin yikilmadan yeni islevlerle
dontstiiriilmesi ve kentin kimligine katkida bulunmasi.
e  Ozgiin Tasarim Anlayisi: Terk edilmis alanin dogal dzelliklerinin (ruderal bitki drtiisii)
tasarim i¢in ilham kaynagi olmasi.
e (Cok Fonksiyonlu Kamusal Alan: Rekreasyon, kiiltiir, sanat ve turizm islevlerini
bilinyesinde barindiran canli bir kamusal mekén olusturulmasi.
Izmir'den Ornekler: Doniisiimiin Basarili ve Sorunlu Ornekleri
Izmir'de endiistriyel mirasin yeniden islevlendirilmesi konusunda hem basarili hem de sorunlu
ornekler bulunmaktadir. Basarili uygulamalar arasinda Alsancak'taki eski Havagazi
Fabrikasi'nin kiiltiir merkezine doniistiiriilmesi; Tarihi Un Fabrikasi'nin Yasar Universitesi
kampiisii olarak kullanilmasi; Tuzakoglu Un Fabrikasi'nin ise gemi acentesi olarak restore
edilmesi yer almaktadir (Giingdr ve Gokgen, 2022). Ayrica Bomonti Bira Fabrikasi da karma
kullanimli projeye (konut, ticaret, kiiltiir) doniistiiriilerek boélgenin canlanmasina katkida
bulunmustur.
Buna karsilik basarisiz veya sorunlu 6rnekler de mevcuttur. Eski Tekel Sigara Fabrikasi ile
Taris Alkol Fabrikast korunma altinda olmalarina ragmen uzun yillardir atil durumda
beklemekte; bakimsizlik nedeniyle 6zgiin niteliklerini kaybetme riski tasimaktadir. Bayrakli ve
Bornova'daki bir¢ok endiistriyel miras yapist ise tescilsiz olduklarindan dolay: yikilarak yerine
luks konutlar insa edilmistir. Bu durum rant baskis1 karsisinda koruma bilincinin yetersiz
kaldigim1 gosterirken biitiinciil bir koruma stratejisinin gerekliligini vurgulamaktadir (Glingor
ve Gokeen, 2022).

Tablo 1. Diinyadan Basarili Déniisiim Ornekleri ve Izmir'deki Benzer Potansiyellerin

Karsilastirmasi
Kriter Duisburg-Nord Parka High Line Parki (ABD) Izmir Alsancak Liman Arkasi
(Almanya) (Potansiyel)

- . 2,33 km lineer park (orta Yaklagik 40 hektar (16 yap1 + agik
Olgek 230 hektar (¢ok genis) dlcek) alanlar)
Ozgiin islev Demir-celik fabrikasi Yiikseltilmis demiryolu hatt: llflzrsﬁ)(teksm’ gida, titiin, enerji,
Déniisiim Biitiinciil pevzai onarmi ve Lineer park tasarimi, kentsel Kiiltiir rotas1 olusturma, karma

onusuiw uncul peyza G yenileme ve sivil toplum kullamm ve ekolojik koridor
Stratejisi endiistriyel arkeoloji yaklagimi

onciligi yaklagimi
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Duisburg-Nord Parki High Line Parki (ABD) Izmir Alsancak Liman Arkasi
(Almanya) (Potansiyel)

Fitoremediasyon, dogal su Acik alanlarin yesil altyapiya
Ekolojik yonetimi (FTm_scher ) .l.\le"hr.l.), kaldirim  sistemi, 500°den don_usturulmem ve der.nlr}fo!u
Yaklasim ruderal bitki Grttstndn D koridoru potansiyelinin
fazla bitki turd o . .
korunmast degerlendirilmesi

Kriter

Dogal biiylimeyi tesvik eden

Endiistriyel yapilar korunmus, Demiryolu raylari ve Tescilli  yapilar  korunmakta,

eni islevlerle eniden makaslar korunara itki tescilsiz yapilarin bir kismi tehdit

';Olr(;‘ma yeni  islevlerle  yeniden makaslar k k bitki tescilsiz yapilarin bir k hd
aklastm kullanilmistir ortiisiiyle biitlinlestirilmistir altindadir

Katilimeihk Kamu eliyle planlama ve Sivil  toplum  onciliigi Sinirli katilim (Daragag gibi yerel

timert uygulama (Friends of the High Line) inisiyatifler)

M ¢isl Kamusal park, rekreasyon, Kamusal park, kultir-sanat Karma kullanim (egitim, kiiltiir,
CVEULISIeY \altir ve turizm alam platformu ve turizm alani ticaret, konut) ve atil yapilar

izmir  icin Buyik  olcekli  endistriyel Lineer koridorlarin Endiistriyel mirasin kiimelenmesi,

Cikarim 1" alanlarda  biitiinciil doniisiim (demiryolu) doniisiimii ve kiiltiir rotast ve ekolojik koridor

modeli katilimeilik modeli entegrasyonu potansiyeli

Bu arastirma, Izmir'deki Alsancak Liman Arkasi Bolgesi'nde yogunlasan terk edilmis sanayi
alanlariin ekolojik doniisiim potansiyelini incelemeyi hedeflemistir. Elde edilen veriler, bu
bolgelerin sadece kentsel kimlik ve bellek agisindan degil, ayn1 zamanda kent ekolojisinin
iyilestirilmesi ve slirdiiriilebilir kamusal alanlar yaratilmas1 bakimindan da stratejik bir 6neme
sahip oldugunu ortaya koymaktadir. Parlapan ve digerlerinin belirttigi gibi, "kent merkezindeki
genis alanlar1 kaplayan fakat mevcut islevlerini biiyiik ol¢iide veya tamamen yitirmis
endiistriyel miras alanlari, kentin ve kamu yararinin kullanimi i¢in 6nemli bir potansiyel
tagimaktadir."
Izmir 6zelinde yapilan analizler, yaklasik 406.000 m?'lik agik alana sahip olan Alsancak Liman
Arkast Bolgesi'nde bulunan 16 endiistriyel miras yapisinin yesil altyapi, biyocesitlilik
koridorlar1 ve rekreasyon alanlar1 olusturmak i¢in uygun biiyiikliikte oldugunu gdstermistir.
Ancak mevcut durumda yapilarin 6nemli bir kismimin (4 tanesi atil, 9'u 6zgin islevini
kaybetmis) bu potansiyelin heniiz degerlendirilmedigini ortaya koydugu belirtilmektedir
(Parlapan vd., 2023).
Diinya genelinde incelenen basarili 6rnekler (Duisburg-Nord ve High Line), bu tiir alanlarin
doniisiimii i¢in izlenebilecek temel prensipleri net bir sekilde ortaya koymaktadir:
1. Biitiinciil Yaklasim: Endiistriyel mirasin korunmasi ile ekolojik iyilestirme (toprak ve
su rehabilitasyonu) ve kamusal erisim konularinin birlikte ele alinmasi gerekmektedir.
2. Mevcut Yapiy1 Koruma: Endiistriyel yapilarin (raylar, firinlar, silolar) yok edilmeden
yeni islevlerle (kiiltiir merkezi, miize, oyun alani) doniistiiriilmesi kritik bir 6neme
sahiptir.
3. Ekolojik Tasarim: Kirlenmis bdlgelerin dogal yontemlerle (fitoremediasyon, dogal su

yonetimi) rehabilite edilmesi ve kendiliginden olusan bitki Ortiisiinlin (ruderal tiirler)
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tasarima entegre edilmesi siirdiiriilebilir peyzajlarin olusturulmasinda anahtar rol
oynamaktadir.

4. Katilimci Siiregler: High Line 6rneginde oldugu gibi sivil toplum kuruluslar1 ve yerel
halkin projeye dahil edilmesi projenin benimsenmesi agisindan hayati Onem
tagimaktadir (Gilingor ve Gokgen, 2022).

5. Biitlinciil Koruma Yaklasimi: Endistriyel miras bdlgeleri mevcut kentsel doku ile
birlikte degerlendirilmelidir; yalnizca anitsal yapilar degil depo binalari, ulasim hatlar
ve agik alanlar da korunarak yasatilmalidir (Giingér ve Gokgen, 2022).

6. Katilimcilik Siiregleri: Doniisiim projeleri kamu sektorii, 6zel sektor, sivil toplum ve
yerel halkin katilimiyla planlanmali; rant odakli sinifsal degisimlerin engellenmesine
Ozen gosterilmelidir.

7. Kentsel Bellegin Canli Tutulmasi: Yikilmig ya da doniistiiriilmiis yapilara ait fotograflar
ile agiklayici panolar gibi belgeleme araclariyla sehir bellegi canli tutulmalidir; 6zellikle
Turan akst gibi turizm odakli gelismelerde bu tasarim araglari tarihsel kimligi
vurgulamak icin kullanilabilir (Giingor ve Gokgen, 2022).

Post-endiistriyel alanlarin doniisiimii sadece fiziksel iyilestirmeler degil; ayn1 zamanda sehrin
ekonomik, sosyal ve ekolojik dokusunu biitiinlestiren ¢ok yonlii bir strateji olarak
degerlendirilmelidir (Loures, 2015). Bu bakis acis1 Izmir’de gelistirilecek projelerin
surdiiriilebilirligi ile kentsel dayanikliliga katkisini belirleyecektir.

Sonug olarak izmir'deki terk edilmis sanayi arazilerinin ekolojik doniisiimii yalmzca fiziksel
yenilenme projeleri olarak degil; kentin sosyal, kiiltiirel ve ekonomik dokusunu gii¢clendirecek
biitiinsel bir strateji olarak diigiiniilmelidir. Boylelikle hem kentsel kimligin korunmasi hem de
ekosistemin siirdiiriilmesine katkida bulunacak aktif kamusal alanlar olusturulabilecektir
(Parlapan vd., 2023). Gelecek ¢calismalarda bu bolgelerdeki kirletici seviyelerinin detayli analizi
ile ekolojik onarimda kullanilacak bitki tiirlerinin se¢imleri gibi konulara odaklanmak
onerilerin uygulanabilirligini artiracaktir (Cunningham ve Berti, 2000).
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ABSTRACT

The relationship between Artificial Intelligence (Al), poverty reduction, and economic growth
has become increasingly significant in emerging economies. Studies examining the Al-poverty
economic growth nexus in BRICS-Plus countries demonstrate that the effectiveness of Al in
reducing poverty is strongly mediated by governance quality, institutional transparency, and
regulatory frameworks. These findings offer important policy implications for the Benazir
Income Support Programme (BISP), Pakistan’s largest social protection initiative. Al has the
capacity to enhance beneficiary targeting, monitor cash transfer efficiency, and improve service
delivery within national welfare systems. However, empirical evidence from developing
economies suggests that without strong governance structures, Al adoption may reinforce
inequalities rather than mitigate them. Transparent data governance, accountability
mechanisms, cybersecurity standards, and inclusive policy design are therefore critical
prerequisites for Al-enabled social protection. For BISP, integrating Al into the National Socio-
Economic Registry (NSER) and payment systems must be accompanied by clear regulatory
oversight, audit mechanisms, and citizen grievance frameworks. Governance quality ensures
that predictive analytics do not marginalize vulnerable groups through algorithmic bias or data
exclusion. Furthermore, public trust in digital systems depends on ethical Al policies, data
protection standards, and institutional integrity. The BRICS-Plus experience indicates that when
governance systems are robust, Al contributes positively to poverty alleviation and economic
resilience by optimizing resource allocation and reducing leakages. In Pakistan’s context,
strengthening institutional capacity and digital governance frameworks will determine whether
Al becomes a transformative tool for inclusive development under BISP. Thus, Al-driven social
protection must operate within a strong governance ecosystem to effectively reduce inequality
and promote sustainable economic growth.

Keywords: BRICS-Plus, mediated, implications, integrating Al, algorithmic.
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Abstract

Delhi’s higher education institutions (HEIs) are emerging as critical urban laboratories for
climate resilience and sustainability, operating within a city facing extreme air pollution, heat
stress, water scarcity and waste challenges. This paper examines how selected Delhi HEIs
leverage campus infrastructure, governance, and pedagogy to pilot and institutionalize climate-
responsive practices. It focuses on four interlinked domains: green infrastructure and
microclimate regulation; water security and circular flows; low-carbon energy transitions; and
integrated waste and resource management. Case examples include colleges and universities
that have implemented extensive tree cover and specialized green spaces such as carbon gardens
to mitigate urban heat and sequester carbon; rooftop solar plants, solar lighting and solar water
heating to displace fossil energy; and rainwater harvesting systems, greywater reuse and
efficient fixtures to address chronic water stress. The study also analyzes campus-level circular
systems such as vermicomposting, biogas units, paper recycling, and e-waste partnerships that
convert waste into resources while reducing landfill dependence. Beyond infrastructure, it
explores governance mechanisms (green committees, audits, policies) and educational
innovations (environmental clubs, climate-focused centers, and experiential learning projects)
that embed climate resilience into institutional culture and student experience. The paper argues
that Delhi HEIs can serve as scalable models for climate-resilient urban campuses by
integrating technical solutions with participatory governance and curriculum. It concludes with
a set of design principles and a context-sensitive roadmap for HEIs to deepen their role as living
laboratories that contribute simultaneously to city-level climate goals and to the formation of
sustainability-literate graduates.

Keywords: Delhi higher education institutions; climate resilience; green campus; renewable

energy; water and waste management; living laboratories.
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ABSTRACT

The pharmacy profession globally is undergoing a significant transformation, shifting

from a product-focused role to a patient-centered discipline. In Georgia, this evolution
necessitates a clear understanding of the factors that influence pharmacists' career progression
and professional growth. The integration of pharmacists into the broader healthcare team is
crucial for optimizing patient outcomes, yet their role and the pathways for their development
are often not fully recognized or supported. This study aims to comprehensively examine and
evaluate the pivotal aspects affecting pharmacists’ career advancement and professional growth,
as perceived through the occupational perspectives of diverse healthcare practitioners and

pharmacy students in Georgia. A quantitative, cross-sectional study was conducted using a
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validated survey instrument. The research employed systematic, sociological (surveying),
comparative, and statistical-mathematical methods. Data were collected through in-depth
interviews and structured questionnaires administered to a randomly selected, multi-
stakeholder sample across Georgia. The total sample comprised 3,888 respondents, divided into
five key groups: chief pharmacists (n=410), pharmacy consumers/patients (n=1,506), employed
pharmacy faculty students (n=222), healthcare specialists (n=307), and pharmacist specialists
(n=810). The questionnaire explored perceptions of the pharmacist's role, necessary
competencies, educational needs, satisfaction factors, and the necessity of regulatory
mechanisms like certification. Data were processed and analyzed using SPSS version 11.0.
Descriptive statistics were calculated, and the Chi-square test was applied to identify
statistically significant associations between variables, with a p-value of <0.05 considered
significant. The study revealed a strong consensus among healthcare professionals regarding
the importance of the pharmacist's role in society, with 94.8% affirming its significance. A
majority (60.9%) defined the core meaning of a pharmacist's work as the "optimization of
quality of life through pharmaceutical care,” moving beyond the traditional view of mere
product supply. However, a critical gap was identified in education: only 24.1% of healthcare
specialists believed that the current basic training of pharmacists aligns with contemporary
requirements. Consequently, an overwhelming majority identified an urgent need for
pharmacists to undergo continuous, regular training in key clinical areas, including new
medications (60.9%), pharmacotherapy of specific diseases (64.2%), pharmacology and
pharmacotherapy (73.0%), and drug toxicity (53.4%). The study further highlighted the
expanding scope of practice. Pharmacists were recognized as critical information providers
(53.7%) and were expected to counsel patients on medication use (79.5%). While 89.3% of
healthcare specialists affirmed the necessity of cooperation between pharmacists and physicians
on pharmacotherapy issues, only 25.4% believed pharmacists share responsibility with
physicians for treatment outcomes, indicating a gap in the full integration of pharmacists into
the clinical team. A statistically significant finding was the near-universal support for
mandatory government-led pharmacist certification, with 94.8% of healthcare specialists in
agreement. This view was consistently high across all stakeholder groups—chief pharmacists,
consumers, employed students, and pharmacists (p<0.005)—but was statistically more
common among healthcare specialists and patients compared to pharmacists themselves,
highlighting a powerful external demand for quality assurance. For pharmacy students, the

primary drivers for career choice were personal aspiration (29.2%) and interest in the profession
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(26.3%). Their key concerns for future employment were the wage system (66.8%), working
conditions (35.7%), and job content (34.2%). The statistical analysis revealed that higher job
and career satisfaction among practicing pharmacists was significantly associated with holding
higher positions, having their professional skills fully utilized, and crucially, being satisfied
with their income (p<0.001). This study provides robust evidence that the professional growth
of pharmacists in Georgia is perceived as being hindered by a misalignment between current
educational outcomes and the demands of modern healthcare practice. There is a powerful,
cross-stakeholder mandate for mandatory state certification as a mechanism to standardize and
elevate professional competence. The findings underscore the critical need for a systemic
overhaul involving: (1) modernization of university curricula to emphasize clinical sciences
and pharmacotherapy; (2) establishment of accessible, continuous professional development
programs; (3) implementation of mandatory certification to ensure consistent standards; and (4)
fostering a collaborative practice environment that formally integrates pharmacists into the
healthcare team. Addressing these pivotal factors is essential for advancing the pharmacy
profession, ensuring patient safety, and fully realizing the contribution of pharmacists to
Georgia's healthcare system.

Keywords: Pharmacists, career progression, professional growth, pharmaceutical education,
certification, Georgia, healthcare practitioners, pharmacy students.

INTRODUCTION

Global Context of Pharmacy Profession Evolution

The pharmacy profession is undergoing a profound transformation worldwide, shifting
from a traditional product-focused role toward a patient-centered discipline. Historically,
pharmacists were primarily responsible for compounding, dispensing, and ensuring the safe
supply of medications. However, the contemporary healthcare landscape demands that
pharmacists evolve into clinical practitioners who actively participate in therapeutic decision-
making, medication management, and patient education. This paradigm shift reflects broader
changes in healthcare delivery, where interdisciplinary collaboration and optimized patient
outcomes have become paramount [53-55].

Globally, the expansion of pharmacists' clinical roles has demonstrated measurable
impacts on healthcare quality. Systematic reviews have shown that pharmacist-led interventions
significantly improve the appropriateness of antimicrobial therapy and reduce medication
consumption. In antimicrobial stewardship programs, pharmacists have emerged as key

contributors, with evidence demonstrating their positive impact on patient outcomes across
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various income settings. Similarly, in chronic disease management, pharmacist involvement in
guideline-directed medical therapy has been shown to increase prescribing rates and
optimization of evidence-based treatments [56-58].

The evolution of pharmacy practice is particularly evident in high-income countries,
where pharmacists have progressively integrated into multidisciplinary healthcare teams. In the
United States and United Kingdom, pharmacists now routinely engage in comprehensive
medication management, conduct medication reconciliation, and provide direct patient
consultations. Recent developments include the introduction of independent prescribing rights
for pharmacists in several countries, fundamentally expanding their scope of practice. As of
September 2026, all newly qualified pharmacists in the UK will be independent prescribers on
the day of their registration, representing a seismic shift in the healthcare landscape [59-61]

However, this evolution has not been uniform across nations. While high-income
countries have pioneered expanded pharmacy roles, evidence from lower-middle and low-
income countries is gradually emerging, revealing significant disparities in professional
development opportunities and practice scope. These disparities underscore the need for
context-specific research that examines the factors influencing pharmacists' career progression
within particular healthcare systems and socioeconomic environments.

The Healthcare Team Paradigm and Pharmacists' Integration

Contemporary healthcare delivery is increasingly conceptualized as a collaborative
endeavor involving a multidisciplinary team of professionals united around patient care. This
healthcare brigade comprises the patient and all specialists who bear responsibility for
therapeutic outcomes. Within this framework, pharmacists occupy a critical position, serving
as medication experts whose knowledge bridges the gap between prescribers and patients [62-
63].

For pharmacists to be recognized as full members of the healthcare brigade, they must
adopt essential professional attitudes: visibility, accountability, responsibility, accessibility,
commitment to confidentiality, and patient orientation. These attributes enable pharmacists to
integrate fully into clinical teams and contribute meaningfully to patient care. The successful
integration of pharmacists requires not only clinical competence but also effective
communication skills, management capabilities, and the ability to collaborate actively with
medical colleagues in resolving drug-related issues [64-65].

Research increasingly demonstrates that collaborative care approaches yield superior

patient outcomes compared to traditional siloed practice models. Studies presented at the
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American College of Clinical Pharmacy have shown that pharmacist-led comprehensive
medication management programs decrease the burden of provider shortages and burnout while
enhancing patient satisfaction and overall health outcomes. Furthermore, systematic
interventions designed to improve pharmacist-physician relationships have resulted in
acceptance rates for pharmacist recommendations reaching as high as 94%, demonstrating the
efficacy of structured collaborative approaches [66-67].

The integration of pharmacists into clinical teams has been shown to reduce drug-drug
interactions, adverse drug reactions, and treatment costs. When pharmacist interventions are
incorporated into therapeutic processes, treatment efficacy improves for the majority of
patients, and adverse drug reactions are prevented in numerous cases. These findings
underscore the value of pharmacists as essential contributors to healthcare quality and patient
safety.

The Georgian Healthcare and Pharmaceutical Context

Georgia, an upper-middle-income country in the South Caucasus region, faces unique
challenges in its healthcare system that directly impact the pharmacy profession. The country
has undergone significant healthcare reforms since gaining independence, yet substantial gaps
remain in pharmaceutical policy, professional regulation, and healthcare financing.

Out-of-pocket payments for pharmaceuticals represent a critical challenge in Georgia's
healthcare landscape. Pharmaceutical costs cause catastrophic health spending that
disproportionately affects the poorest segments of the population. Non-communicable diseases
account for 93% of all deaths in Georgia, creating sustained demand for chronic disease
medications that many households struggle to afford. This financial burden is compounded by
the epidemiological transition that has made cardiovascular diseases, diabetes, and respiratory
conditions leading causes of morbidity and mortality [68-69].

In response to these challenges, the Georgian government introduced the Chronic
Disease Medicine Program (CDMP) in 2017, designed to enhance medicine accessibility for
patients with chronic conditions. The program provides subsidized access to medications for
individuals with selected conditions, including cardiovascular diseases, type 2 diabetes, chronic
obstructive pulmonary disease, and thyroid disorders, with later expansions to include
Parkinson's disease, epilepsy, and glaucoma. By 2023, the CDMP delivered benefits to 364,545
individuals, surpassing all other state-funded pharmaceutical initiatives combined [70-71].

However, despite these policy initiatives, significant implementation challenges persist.

Stakeholder interviews have revealed issues including inequitable access, shortcomings in
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medicine selection, inadequate patient-centered care, limited public awareness, and insufficient
involvement of primary healthcare providers. These systemic challenges create a complex
environment within which pharmacists must navigate their professional responsibilities and
career development [72-73].

Key Factors Influencing Pharmacists' Professional Development:

Educational Foundations and Competency Requirements

The foundation of pharmacists' professional competence rests upon the quality and
relevance of their initial education and training. International standards emphasize that
pharmacy degree programs should integrate comprehensive theoretical knowledge with
substantial experiential components in clinical settings. However, research indicates significant
variation in the alignment between educational outcomes and contemporary practice
requirements across different national contexts.

Studies examining pharmacists' educational needs consistently identify gaps in key
clinical areas. Healthcare professionals report that pharmacists require ongoing education in
new medications, pharmacotherapy of specific diseases, pharmacological sciences, and drug
toxicity . The rapid pace of pharmaceutical innovation and the expanding therapeutic arsenal
demand that pharmacists engage in continuous learning throughout their careers. Without
regular updating of knowledge and skills, pharmacists risk becoming obsolete in their clinical
contributions [74-75].

The concept of competency-based education has gained prominence in pharmacy
curricula globally. This approach emphasizes the development of measurable skills and abilities
that directly translate into practice effectiveness. Competency frameworks typically encompass
clinical knowledge, communication skills, ethical reasoning, and interprofessional
collaboration capabilities. In the United Kingdom, the Royal Pharmaceutical Society has
developed enhanced credentialing pathways that systematically assess and validate pharmacists'
competencies at various career stages.

Continuing Professional Development and Lifelong Learning

The dynamic nature of pharmaceutical sciences and therapeutic practice necessitates a
commitment to lifelong learning among pharmacists. Continuing professional development
(CPD) encompasses structured activities designed to maintain and enhance professional
competence, including formal courses, workshops, conferences, self-directed learning, and

practice-based reflection.
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Research demonstrates that engagement in CPD activities is associated with increased
job satisfaction, career advancement, and improved patient outcomes. Pharmacists who
participate in continuing education report greater confidence in their clinical abilities and are
more likely to assume advanced practice roles . However, access to CPD opportunities varies
significantly across practice settings and geographic regions, with pharmacists in rural areas
and low-income countries facing particular barriers.

The integration of CPD into regulatory frameworks represents an important mechanism
for ensuring professional standards. Mandatory continuing education requirements, linked to
licensure renewal, create incentives for pharmacists to maintain current knowledge and skills.
In Georgia, however, such systematic CPD requirements remain underdeveloped, contributing
to concerns about the alignment of pharmacist competencies with contemporary healthcare
needs.

Certification, Licensure, and Professional Regulation

Professional certification and licensure serve as critical mechanisms for ensuring that
pharmacists possess the necessary qualifications to practice safely and effectively. In many
developed countries and increasingly in developing nations, pharmacy is recognized as a
regulated profession alongside medicine and nursing. Regulatory frameworks typically require
higher pharmaceutical education from accredited institutions, successful completion of
licensure examinations, and periodic renewal through continuing education.

International standards mandate that only pharmacists with higher pharmaceutical
education should be permitted to practice in community pharmacies. In Western countries,
pharmacy licenses are issued exclusively to graduates of state-recognized and accredited
institutions who have demonstrated competence through rigorous assessment processes. These
requirements ensure that pharmacists entering practice possess both theoretical knowledge and
practical skills appropriate for contemporary healthcare delivery.

The opening of pharmacies is similarly regulated in many jurisdictions, with permits
issued only to individuals with higher pharmaceutical education who have earned the right
through diploma courses and demonstrated professional competence. Such regulations protect
public health by ensuring that pharmacy ownership and management rest with qualified
professionals rather than commercial interests without pharmaceutical expertise.

In Georgia, however, regulatory frameworks for pharmacy practice remain less
developed. While higher pharmaceutical education is required for pharmacist positions,

systematic certification processes and mandatory continuing education requirements are not
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fully implemented. This regulatory gap has implications for professional standards, public
confidence, and the integration of pharmacists into healthcare teams.
Interprofessional Collaboration and Team Integration

The effectiveness of pharmacists' contributions to patient care depends substantially on
their ability to collaborate effectively with other healthcare professionals. Interprofessional
collaboration involves mutual respect, shared decision-making, and coordinated action toward
common therapeutic goals. Research consistently demonstrates that collaborative practice
improves medication safety, enhances therapeutic outcomes, and increases patient satisfaction.
Several factors influence the quality of pharmacist-physician collaboration. These include
mutual understanding of professional roles and responsibilities, effective communication
channels, shared access to patient information, and organizational structures that support team-
based care. When these elements are present, pharmacists can contribute meaningfully to
treatment decisions, medication monitoring, and patient education.

However, barriers to effective collaboration persist in many practice settings. Physicians
may lack awareness of pharmacists' clinical capabilities or may perceive pharmacist
involvement as encroaching on traditional medical territory. Pharmacists may lack confidence
in their clinical recommendations or may practice in settings that limit opportunities for
interaction with prescribers. Addressing these barriers requires systematic efforts at both
individual and organizational levels.

In Georgia, research indicates that while healthcare professionals recognize the
importance of pharmacist-physician collaboration, actual integration remains limited. Only a
minority of healthcare specialists believe that pharmacists share responsibility for treatment
outcomes with physicians, suggesting persistent gaps in the full integration of pharmacists into
clinical teams.

Workplace Factors and Job Satisfaction

Workplace characteristics  significantly influence pharmacists' professional
development, job satisfaction, and career progression. Key factors include workload, autonomy,
organizational culture, compensation, and opportunities for advancement. Research
consistently demonstrates that pharmacists who experience positive workplace environments
report higher job satisfaction, greater commitment to their organizations, and reduced intentions
to leave the profession.

Workload and work-life balance emerge as particularly important determinants of pharmacist

satisfaction. Excessive workload contributes to burnout, medication errors, and diminished
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quality of patient interactions. Conversely, reasonable workload expectations enable
pharmacists to engage meaningfully with patients and colleagues, enhancing both professional
fulfillment and practice quality.

Compensation also plays a critical role in pharmacist career satisfaction and retention.
Studies demonstrate significant associations between income satisfaction and overall job and
career satisfaction. Pharmacists who perceive their compensation as fair and adequate are more
likely to remain in the profession and pursue advanced practice roles. However, compensation
levels vary substantially across practice settings and geographic regions, with community
pharmacists often earning less than their hospital-based counterparts.

Opportunities for career advancement represent another crucial workplace factor.
Pharmacists who perceive clear pathways for professional growth report higher satisfaction and
engagement. These pathways may include clinical specialization, management positions,
academic roles, or expanded practice responsibilities. Organizations that invest in career
development programs benefit from increased employee loyalty and enhanced practice quality.
Research Gap and Rationale

Despite growing recognition of pharmacists' potential contributions to healthcare
systems, significant gaps remain in understanding the factors that facilitate or impede their
professional development, particularly in transitional economies like Georgia. While
international literature documents pharmacy practice evolution in high-income countries,
context-specific research examining developing healthcare systems is limited.

Previous research in Georgia has identified significant challenges in pharmaceutical
education, professional regulation, and interprofessional collaboration. However,
comprehensive studies examining the multiple dimensions of pharmacists’ career progression
through the perspectives of diverse stakeholders have not been conducted. Understanding how
healthcare professionals, pharmacy students, patients, and pharmacists themselves perceive the
factors influencing professional development is essential for designing effective interventions.

The present study addresses this gap by systematically examining the pivotal aspects
affecting pharmacists' career progression and professional growth in Georgia. By capturing the
occupational perspectives of healthcare practitioners, pharmacy students, chief pharmacists,
patients, and pharmacist specialists, this research provides a multidimensional understanding
of the challenges and opportunities facing the pharmacy profession.

The study's findings have important implications for educational policy, professional

regulation, healthcare organization, and workforce development. By identifying priority areas
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for intervention, the research aims to inform strategies for strengthening the pharmacy

profession’s contribution to Georgia's healthcare system and improving patient outcomes

through enhanced pharmaceutical care.

Thesis Statement

This study posits that pharmacists' career progression and professional growth in
Georgia are influenced by a complex interplay of educational, regulatory, organizational, and
interpersonal factors. The perceptions of these factors vary across stakeholder groups, revealing
both consensus and divergence in understanding pharmacists' roles and development needs. By
systematically analyzing these multifaceted determinants, this research provides a foundation
for strategic interventions to enhance pharmacists' professional formation, integrate them more
fully into healthcare teams, and ultimately improve patient care quality in Georgia's evolving
healthcare system.

The subsequent sections of this paper present the methodological approach employed to
investigate these research questions, followed by detailed results from the comprehensive
survey of 3,888 respondents across five stakeholder categories. The discussion interprets these
findings within the context of international literature and Georgian healthcare realities, leading
to specific recommendations for policy, education, and practice.

Study Objectives

Based on the identified research gap and the urgency of addressing professional development

challenges in Georgian pharmacy, this study was designed to achieve the following objectives:

1. To assess and analyze the current situation of pharmacists in Georgia, including their
educational preparation, practice roles, and professional satisfaction.

2. To detect gaps and outline perspectives for the Georgian pharmaceutical system, identifying
the basic problems confronting pharmacists in their professional practice.

3. To conduct the first comprehensive study in Georgia analyzing and grading the key factors
influencing pharmacists' professional development according to the occupational vision of
healthcare professionals and pharmacy students.

4. To develop conclusions and evidence-based recommendations aimed at addressing
identified challenges and strengthening the pharmacy profession's contribution to Georgian
healthcare, taking into consideration international regulations and Georgian realities.

The primary objective of this research was to examine the scientific classification of
critical elements affecting pharmacists' career advancement based on the professional

perspectives of healthcare workers and pharmacy learners in Georgia. The investigation
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employed a quantitative methodology, utilizing structured questionnaires to assess the influence
of significant factors on the professional growth of pharmacists. Surveys were conducted, and
respondent insights were gathered through detailed interviews. Validated questionnaires were
administered to randomly chosen participants. The study incorporated systematic, sociological
(surveying, questioning), comparative, statistical-mathematical, and graphical techniques for
analysis. Data processing and evaluation were carried out using the SPSS software. Descriptive
statistics and regression models were employed to determine relationships among variables.
Statistical computations were performed with SPSS version 11.0, applying the Chi-square test
to identify significant differences, with p<0.05 considered statistically meaningful. The
implementation of the research involved sub-studies focused on the systematic evaluation of
key factors influencing pharmacists' career development, aligned with the professional
viewpoints of healthcare practitioners and pharmacy students in Georgia. Findings revealed that
most respondents believed pharmacists required ongoing education and training in areas such
as new pharmaceutical developments, pharmacotherapy for specific illnesses, pharmacological
sciences, and drug toxicity. The results indicated the urgent need to modernize and enhance
pharmaceutical education curricula in higher educational institutions to address contemporary
medical challenges. The government is urged to establish continuous professional development
programs for pharmacists, ensuring accessibility for all. These initiatives should include courses
for upgrading qualifications and specialized training to maintain ongoing professional growth.
A lifelong learning framework for pharmacists would elevate the expertise of pharmaceutical
personnel, encouraging critical thinking, problem-solving, and innovations in medication
research. A significant proportion of healthcare professionals emphasized the necessity for
pharmacists to receive regular education in emerging medication trends, disease-specific
pharmacotherapy, pharmacology, and drug toxicity. Over half of the respondents affirmed that
pharmacists serve as critical information providers on medication for the general population.
Additionally, a majority recognized pharmacists’ contributions to improving life quality
through pharmaceutical care services. Analysis of responses to the question, “Should the
government mandate pharmacist certification?” showed overwhelming support among
pharmacy managers, pharmacy consumers, employed students, healthcare professionals, and
pharmacists (p<0.005), with statistically significant differences across categories. Current
pharmaceutical services are increasingly intertwined with self-care initiatives, highlighting
pharmacists' pivotal role in steering healthcare systems toward modern frameworks. This shift

positions pharmacists as key contributors to self-care management, reshaping healthcare
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protocols. Their responsibilities include designing drug-use policies, collaborating with
healthcare professionals to create treatment guidelines, participating in drug procurement and
preparation, and formulating medicinal compounds. Although the pharmacist's role has not yet
fully transitioned into a clinical profession, it is evolving from a product-focused to a patient-
centred discipline, emphasizing the pharmacist’s vital role in ensuring patient health.
Collaborative efforts between pharmacists and physicians in treatment processes are gaining
traction, demonstrating positive impacts on patient outcomes. Study results revealed that
involving pharmacists in therapeutic processes significantly reduced drug interactions, adverse
reactions, and treatment costs. Pharmacist interventions improved therapeutic efficacy for most
patients and prevented adverse effects in numerous instances. The research evaluated critical
factors influencing pharmacists’ career paths and professional development, as perceived by
healthcare professionals and pharmacy students, offering valuable insights into enhancing the
pharmacist’s role in modern healthcare systems. The study explores the factors influencing the
career progression and professional growth of pharmacists in Georgia, analysed through the
perspectives of various healthcare practitioners and pharmacy students. By examining key
elements affecting pharmacists’ development, including professional opportunities, educational
pathways, and interdisciplinary collaboration, the research seeks to identify challenges and
opportunities within the pharmacy profession. The investigation offers valuable insights into
the perceptions of healthcare professionals and students, shedding light on how external factors,
such as evolving healthcare policies, technological advancements, and workplace dynamics,
impact career advancement in pharmacy. The findings aim to inform strategies for enhancing
professional growth, career satisfaction, and the overall role of pharmacists in Georgia’s
healthcare system.

Background

The health care brigade composes of the patient and all the health care professional
specialists who have liability for patient care. This health care brigade demands to be well
determined and cooperation needs to be actively defined. Pharmacists have considerable
character and role to play in this brigade. Pharmacists must demand to acclimatize their skills,
knowledge, information and attitudes to this innovated role, which consolidates all traditional
pharmaceutical sciences with hospital/clinical aspects of the patient care, clinical/hospital
skills, management, administration and communication skills, active cooperation with medical
brigade and solving of drug-related issues. If they are to be recognized as full members of the

health care brigade, pharmacists will demand to adopt the essential attitudes required by health
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professional specialists laboring in this space: visibility, liability, duty, responsibility,
accessibility in a working practice targeted at the general population, commitment to
confidentiality and patient orientation. Pharmacists will demand to be competent, qualified,
knowing and possess all that vision, opinion and a voice to fully integrate themselves into the
health care brigade [3-6].

The main goal of the research is to develop a methodology of studying and improving
the process of professional development of pharmacist, pharmaceutical specialists and
regulatory requirements for pharmaceutical staff of public pharmacies. The study will allow to
develop a scientifically based methodological approach to study and improve the process of
professional training of pharmaceutical professionals, including rationalization of the stages of
professional development, identification of relevant factors involved in the process of
professional development and set a series of performance criteria for evaluation of the process
in question, as well as studying the role and determining the characteristics of professional
formation of pharmacists at various stages of their field activities. Within the proposed
methodological framework with the use of a comprehensive investigation, will be identified
patterns and features of the process during the professional development of employees of the
pharmaceutical industry and public pharmacies [7-9].

The stage of professional development of specialists is the adaptation to work activity:
the beginning of an independent professional activity and the accumulation of experience by
young specialists. This stage reflects the student's transition to a new type of activity - to
professional work in its various forms in the conditions of real situation, performance of official
duties, production relations, finding oneself in the system of work collectives. In the course of
adaptation, the system of professional knowledge and skills is acquired in the required volume;
the emergence of interest in the work, which begins to play an increasingly important role in
life, a sense of the connection between success and the profession, is self-determination for
professional development [10-12].

On the basis of theoretical analysis of the process of professional development will be
developed by a set of common criteria for the effectiveness of this process, which will be based
on the regularities of formation, reflecting its focus and dynamics: an interest in their chosen
profession, changing choice motives, increased satisfaction of occupational choice and labor,
increasing the motivation to knowledge and professional development, change career planning
purposes. The goal, purpose and objectives of the planned research. The main aim is to develop

a methodological approach to study and improve the process of professional development
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specialists’ pharmaceutical profile, regulation requirements for pharmaceutical staff in
drugstore professional career improvement strategy and jobsatisfaction among pharmacists. A
systematic analysis identified factors which had influence the formation of personal-
professional position of a pharmaceutical professional and realization of their personal
resources [13-15].

On the basis of theoretical analysis of the process of professional development there
will be developed a set of common criteria for the assessment of the effectiveness of this
process, based on which will be identified the regularities of formation, reflecting its focus and
dynamics: their interest in profession of choice, changes in choice making motivation, growing
job satisfaction, increasing  the desire to acquire more knowledge and professional skills and
making appropriate adjustments in their career goals [16-18].

Based on the theoretical analysis of the main approaches to the study of the process of
professional development, taking account the concept of pharmaceutical assistance, a set of
related criteria for the effectiveness of this process. Based on common performance criteria, the
patterns of formation are revealed, reflecting its direction and dynamics: interest in the chosen
profession, changing the determinants of choice motives, increasing satisfaction with choice of
profession and work, increasing motivation for cognition and continuous professional
development, changing career planning goals. On the basis of specific criteria, the specifics of
the formation are revealed, which include: incomplete correlation of the internal resources of
the individual with the needs of the pharmacist / pharmacist profession, insufficient awareness
of individual aspects of future activities, the difficulties of production adaptation, and low
satisfaction with the work of pharmaceutical professionals [19-22].

A systematic analysis will identify factors which influence the formation of personal-
professional position of a pharmaceutical professional and realization of their personal
resources [23-25]. On the basis of theoretical analysis of the process of professional
development there will be developed a set of common criteria for the assessment of the
effectiveness of this process, based on which will be identified the regularities of formation,
reflecting its focus and dynamics: their interest in profession of choice, changes in choice
making motivation , growing job satisfaction, increasing the desire to acquire more
knowledge and professional skills and making appropriate adjustments in their career goals
[26-27].
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Deficiency of knowledge and functions of pharmaceutical professions in Georgia is not
exists only in the non-medical section of the society, but also in the medical staff like health-
care specialists.

Developing a continuous pharmaceutical education system, will enhance the professionalism
of pharmaceutical personnel [28-29].

We also measure the perception of job satisfaction among Georgian pharmacists and
future proposals to improve pharmacists’ job satisfaction. Using described above questionnaire,
the purpose of our study was: To obtain data on job satisfaction retail environment; To
distinguish aspects of the community of practice that have the greatest contribution to work
gratification; To investigate the precision and reliability of the questionnaire in a study sample
community pharmacies. We have been studied “the peculiarities of professional pharmacists,
career satisfaction and service improvement strategy”. It is necessary to obtain a grade of key
issue factors influence of pharmacists’ professional development according occupational vision
of health care professionals and pharmacy students in Georgia. [30-32].

Development of organizational and functional models for licensing pharmaceutical
activities, is considered as one of the mechanisms to improve the efficiency of public
administration, and has great relevance and scientific and practical value. An integral part of
the state system of measures to implement the rights of citizens to protect their health is
pharmaceutical care, the quality of the provision which is largely dependent on the
qualifications of the personnel pharmacist. In this regard, the professional qualification of
experts is under the control of the state and is one of the objects of state regulation of relations
in the field of drug- medicine, whose purpose - maintaining the competence of expert specialists
on throughout their careers with varying requirements for professional quality [33-35].

The modern system of pharmaceutical care to improve the quality of life of patients
depends on highly skilled professionals in drug-store whose competence has been growing in
the process of professional development. The pharmacists require not only the use of earned at
the institution of knowledge and skills, but also the willingness to professional self-
development. Since the scope of drug treatment is one of the most socially significant areas of
state regulation, the sequence in carrying out reform measures, conservation experience, and
smooth introduction of new methods become crucial. However, comprehensive studies aimed
at understanding the process of professional formation pharmaceutical worker, for to provide
quality pharmaceutical care has not yet been carried out. Development of organizational and

functional model of the licensing of pharmaceutical activities, pharmacists job as one of the
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mechanisms to improve the efficiency of public pharmaceutical and public administration, has
great relevance, scientific and practical value [36-38].

Without quality pharmaceutical care there is no quality health care. Based on the
urgency of the problem the given research and with its design was selected, which defined the
following objectives:

» Assess and analyze the current situation of pharmacist in Georgia.

» Detect the gaps and outline the perspectives of the Georgian pharmaceutical system and
identified of basic problems of pharmacists in Georgia.

> First time in Georgia has been studied and analyzed grade of key issue factors influence of
pharmacists’ professional development according occupational vision of health care
professionals and pharmacy students.

> Based on the analysis of the current situation in and identified gaps in pharmaceutical
system, and taking into consideration international regulations and the Georgian realities,
elaboration of conclusions and recommendations aimed at solution of existing problems.

Goal:

The main aim of the study was to analyze and grade of key issue factors influence of
pharmacists’ professional development according occupational vision of health care
professionals and pharmacy students in Georgia.

Methodology:

Research objectives are materials of sociological research: the study was quantitative
investigation by using survey (Questionnaire). The study was quantitative investigation by
using survey (Questionnaire). The in-depth interview method of the respondents was used in
the study. The approved questionnaires were used (Respondents were randomly selected. Were
used methods of systematic, sociological (surveying, questioning), comparative, segmentation,
mathematical-statistical, graphical analysis. Research objectives are materials of sociological
research: the study was quantitative investigation by using survey — questionnaire. The in-depth
interview method of the respondents was used in the study. Different types of approved
questionnaires were used (respondents were randomly selected), e.g.

— Questionnaire for chief pharmacists: 410 chief pharmacists;

— Questionnaire for patients: 1506 patients (customers of drug-stores);

— Questionnaire for employed pharmacy faculty-students: 222 employed students;
— Questionnaire for health-care specialists: 307 public health specialists;

— Questionnaire for pharmacist specialists: 810 pharmacist specialists.
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Totally 3888 respondents were interviewed in Georgia.

The data was processed and analyzed with the SPSS program. Results and discussion:
Questions and answers are given in the tables. On each question are attached diagrams or table.
Questionnaire and diagrams are numbered. Study of the data was processed and analyzed with
the SPSS program. We conducted descriptive statistics and regression analyses to detect an
association between variables. Statistical analysis was done in SPSS version 11.0. A Chi-square
test was applied to estimate the statistical significance and differences. We defined p< 0.05 as
significant for all analyses. The study’s ethical items. In order to provide the study’s ethical
character each participant of it was informed about the study’s goal and suggested of
willingness of the work to be done. So, the respondents’ written or oral compliance was got on
that issue. All the studies were carried out by the selected organizations administrations’
previous compliance. Were used Informed consent form for each respondent to participate in
an anonymous survey. During the whole period of research, the participants incognita was also
provided. For the international rules and criteria’ conformity this human subject comprising
given study was discussed and confirmed on the Bioethics Committee sessions of the YSMU.
In order to meet the objectives, set in the research we also used the results obtained through
analysis of available official information, studies and opinions about pharmacists, as well as the
methods of quantitative studies. We conducted descriptive statistics and regression analyses to
detect an association between variables. Statistical analysis was done in SPSS version 11.0. A
Chi-square test was applied to estimate the statistical significance and differences. The research
implementation required the following sub studies: Grade of key issue factors influence of
pharmacists’ professional development according occupational vision of health care
professionals and pharmacy students in Georgia.

RESULTS AND DISCUSSION:

In many developing countries in the field of pharmacy are regulated, as well as family
medicine. The pharmacist as family doctor needs of higher education, post-graduate and
continuing education in pharmacy, a pharmacist license and periodic accreditation. In western
countries in pharmacy, allowed to work only with higher pharmaceutical education specialists
who have graduated from state-recognized and accredited colleges. The opening of a pharmacy
permit is issued only to a person of higher pharmaceutical education, who passed the diploma
courses in pharmacy and earned the right to open the pharmacy. It should be noted that in
developed countries and in many developing countries pharmaceuticals are regulated

profession, as well as family medicine, pharmacist as a family doctor, need higher
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pharmaceutical education, diploma and continuous pharmaceutical education, pharmaceutical
license and periodic accreditation. Only pharmacists with higher pharmaceutical education have
the right to work as pharmacists in pharmacies, who have graduated from universities
recognized and accredited by the state [39-41].

The comprehensive investigation into the pivotal aspects affecting pharmacists' career
progression and professional growth in Georgia yielded substantial data from 3,888 respondents
across five distinct stakeholder categories. This multifaceted approach provided a rich tapestry
of perspectives, revealing both consensus and divergence in how different groups perceive the
pharmacy profession, its challenges, and its developmental needs. The findings are presented
and discussed in an integrated manner to provide a coherent understanding of the current state
of pharmacy practice in Georgia and the pathways toward professional advancement.

The demographic characteristics of the study population reflected the broader trends
within the Georgian pharmaceutical workforce. Among pharmacist specialists, the
overwhelming majority were female, consistent with the feminization of the pharmacy
profession observed in many transitional economies. This gender distribution has implications
for workforce planning, career development programming, and the professional image of
pharmacy within Georgian society. The predominance of women in community pharmacy
positions suggests that targeted initiatives to support women's career advancement, including
flexible work arrangements and leadership development programs, could yield significant
benefits for the profession as a whole. The relative underrepresentation of men in pharmacy
practice points to the need for strategies to make the profession more attractive to male
candidates, potentially through highlighting the clinical and scientific aspects of pharmaceutical
careers and ensuring competitive compensation packages.

The study first examined fundamental perceptions of the pharmacy profession's societal
value and purpose. When healthcare specialists were asked whether the professional activity of
pharmacists is important for society, an overwhelming 94.8 percent affirmed this importance,
while only 2.9 percent responded negatively and 2.3 percent indicated minimal importance.
This near-universal recognition of pharmacists' societal value provides a strong foundation for

efforts to expand and enhance the profession's role within Georgian healthcare. The high level

ofikt] from medical colleagues suggests that resistance to pharmacist integration into

healthcare teams, where it exists, and likely stems from structural or organizational factors

rather than fundamental disagreements about professional worth. This finding aligns with
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international literature documenting growing recognition of pharmacists' contributions to
healthcare quality and patient safety across diverse practice settings.

Exploring the perceived meaning of pharmacists' work revealed an important shift in
conceptualizing professional purpose. When asked to choose between traditional product-
focused roles and contemporary patient-centered orientations, 60.9 percent of healthcare
specialists defined the essence of pharmacists’ work as the optimization of quality of life
through pharmaceutical care, while 39.1 percent viewed it as the timely, proper, and qualitative
provision of pharmaceutical products to populations and healthcare facilities. This distribution
indicates that while the traditional dispensing role remains salient, a substantial majority of
healthcare professionals now conceptualize pharmacists' contributions in terms of patient
outcomes rather than merely product supply. This conceptual shift aligns with the international
movement toward pharmaceutical care as the foundational philosophy of pharmacy practice,
first articulated by Hepler and Strand in 1990 and progressively adopted across developed
healthcare systems. The finding suggests that Georgian healthcare professionals are receptive
to expanded pharmacist roles, creating opportunities for practice advancement initiatives.

The specific functions performed by pharmacists in community pharmacies were
examined through a multiple-response question that allowed healthcare specialists to identify
up to five key responsibilities. The most frequently cited functions included providing
information about medications to the population, cited by 53.7 percent of respondents, and
realization of drugs and medical instruments, cited by 53.4 percent. These nearly equivalent
percentages illustrate the dual nature of contemporary pharmacy practice, where dispensing
functions coexist with information provision responsibilities. Other frequently cited functions
included caring about patients' health and wellness, identified by 42.7 percent, dosage and
dispensing activities by 40.4 percent, and serving as medication experts by 33.2 percent. Less
frequently recognized functions included informing patients about drug design and drug forms,
cited by only 12.1 percent, and providing information about generic, chemical, and brand names
by 12.7 percent.

This pattern of responses reveals both strengths and gaps in how pharmacists' roles are
understood by healthcare colleagues. The strong recognition of information provision and
patient wellness responsibilities suggests that the communicative and caring dimensions of
pharmacy practice are visible and valued. However, the relatively low recognition of
pharmacists’ expertise in medication selection, cost-effectiveness analysis, and detailed

pharmaceutical sciences indicates that the full scope of pharmacists' clinical knowledge may
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not be fully appreciated. This partial visibility has implications for interprofessional
collaboration, as physicians and other healthcare providers may not fully leverage pharmacists'
expertise in therapeutic decision-making. The findings underscore the need for pharmacists to
more actively demonstrate and communicate their clinical competencies to medical colleagues,
potentially through structured collaborative practice arrangements and participation in patient
care rounds in hospital settings.

Healthcare specialists' own workplace values provided context for understanding
professional motivation and satisfaction across healthcare disciplines. When asked to identify
the most important aspects of their work, 78.8 percent cited personal realization as a specialist,
making this the most frequently selected value. Remuneration and provision of life necessities
followed at 61.2 percent, while relieving pain and suffering was identified by 26.7 percent and
career development possibilities by 19.2 percent. This hierarchy of values, with personal
fulfillment surpassing even compensation in importance, has implications for understanding
what drives healthcare professionals' engagement and retention. For pharmacists specifically,
these findings suggest that career development initiatives should emphasize opportunities for
professional growth, skill utilization, and meaningful contribution to patient care, alongside
appropriate compensation structures. The relatively lower emphasis on direct patient care
experiences among this mixed sample of healthcare specialists may reflect the diverse
professional backgrounds represented, including administrative and public health roles where
direct patient contact is limited.

A critical finding with profound implications for pharmacy education and workforce
development emerged from healthcare specialists' assessment of whether pharmacists' basic
training aligns with contemporary requirements. Only 24.1 percent of respondents believed that
current training meets modern standards, while 45.6 percent answered definitively that it does
not, 20.8 percent indicated minimal alignment, and 9.4 percent could not say. This
overwhelming perception of educational inadequacy represents a serious concern for the
pharmacy profession in Georgia. The finding suggests that practicing healthcare professionals
observe gaps between what pharmacists learn during their initial education and what they need
to know for effective contemporary practice. These gaps likely manifest in daily interactions
where pharmacists may struggle to answer clinical questions, provide evidence-based
recommendations, or engage in sophisticated therapeutic discussions with medical colleagues.

The specific areas where healthcare specialists identified the greatest need for additional

pharmacist education and training provide a roadmap for curricular reform and continuing
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professional development programming. Pharmacology and pharmacotherapy topped the list,
with 73.0 percent of respondents indicating this as a priority area for ongoing education. Issues
of pharmacotherapy for specific diseases followed closely at 64.2 percent, while new
medications were identified by 60.9 percent of respondents. Drug toxicity was cited by 53.4
percent, and medication safety and effectiveness by 50.2 percent. Other important areas
included rules of drug administration, identified by 40.1 percent, medication dosage by 36.5
percent, routes of administration by 35.8 percent, and selection of over-the-counter medications
by 35.2 percent.

This comprehensive list of educational needs reveals the breadth and depth of knowledge
required for contemporary pharmacy practice. The strong emphasis on pharmacology and
pharmacotherapy, the foundational sciences underlying therapeutic decision-making, indicates
that healthcare colleagues expect pharmacists to possess deep understanding of how
medications work and how they should be used to treat specific conditions. The high priority
placed on new medications reflects the rapid pace of pharmaceutical innovation and the critical
role pharmacists play in helping healthcare systems and patients navigate an increasingly
complex therapeutic landscape. The substantial concern about drug toxicity and medication
safety highlights expectations that pharmacists will serve as guardians against adverse drug
events, a responsibility that aligns with international standards for pharmacy practice.

The pattern of educational needs also reveals the evolution of pharmacy practice from a
primarily product-focused discipline to a patient-centered profession. Traditional
pharmaceutical sciences remain important, but they must be integrated with clinical knowledge
and applied to specific patient populations and disease states. This integration requires
educational approaches that bridge basic and clinical sciences, providing students with
opportunities to apply pharmacological principles to therapeutic problems in ways that prepare
them for real-world practice. The findings suggest that Georgian pharmacy curricula may need
substantial revision to strengthen clinical content, increase exposure to patient care settings, and
develop students' abilities to apply scientific knowledge to therapeutic decision-making.

Healthcare specialists' familiarity with the concept of pharmaceutical care, the
philosophical foundation of modern pharmacy practice, revealed significant gaps in
understanding. Only 27.4 percent of respondents indicated familiarity with this concept, while
51.5 percent were unfamiliar, 17.6 percent had minimal familiarity, and 3.6 percent could not
say. This finding is particularly concerning given that pharmaceutical care represents the

dominant paradigm for pharmacy practice internationally and provides the conceptual
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framework for expanding pharmacists' clinical roles. The limited familiarity among healthcare
colleagues suggests that pharmacists themselves may not be effectively communicating this
philosophy or demonstrating its practical implications in their daily work. Alternatively, the
finding may indicate that pharmaceutical care concepts have not been adequately integrated
into Georgian pharmacy education and practice, limiting their visibility to other healthcare
professionals.

The concept of pharmaceutical care, as originally articulated by Hepler and Strand,
emphasizes pharmacists' responsibility for meeting patients' medication-related needs and
achieving definite therapeutic outcomes that improve quality of life. This responsibility extends
beyond simply dispensing medications accurately to include identifying and resolving
medication-related problems, monitoring therapeutic outcomes, and collaborating with patients
and other healthcare providers to optimize medication use. The limited recognition of this
concept among Georgian healthcare specialists suggests that the full potential of pharmacist
contributions may not yet be realized in practice. Efforts to advance the profession should
include explicit communication of the pharmaceutical care philosophy to both pharmacists
themselves and their healthcare colleagues, accompanied by practice changes that demonstrate
its practical application.

Despite limited familiarity with pharmaceutical care terminology, healthcare specialists
strongly endorsed the importance of interprofessional collaboration in medication use. When
asked whether cooperation between pharmacists and physicians on pharmacotherapy issues is
necessary, 89.3 percent responded affirmatively, while only 4.9 percent answered negatively,
4.9 percent indicated minimal necessity, and 1.0 percent could not say. This near-universal
endorsement of pharmacist-physician collaboration provides a powerful mandate for
developing structured collaborative practice arrangements. The finding indicates that healthcare
professionals recognize the value of pharmacist input in therapeutic decision-making and are
receptive to increased integration of pharmacists into clinical teams.

However, a significant gap emerged between endorsement of collaboration and
recognition of shared responsibility for treatment outcomes. When asked whether pharmacists
share responsibility with physicians for treatment, only 25.4 percent of healthcare specialists
answered affirmatively, while 54.1 percent responded negatively, 20.2 percent indicated partial
responsibility, and 0.3 percent could not say. This discrepancy between supporting
collaboration and acknowledging shared accountability reveals the complexity of integrating

pharmacists fully into healthcare teams. While colleagues may value pharmacists' input, they
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may not yet conceptualize pharmacists as co-equal partners with shared responsibility for
patient outcomes. This perception may reflect historical patterns of pharmacy practice where
pharmacists operated at the periphery of clinical decision-making, as well as current
organizational structures that limit pharmacists' access to patient information and opportunities
for clinical involvement.

The discrepancy between collaboration endorsement and responsibility recognition has
important implications for professional advancement. Full integration of pharmacists into
healthcare teams requires not only opportunities for interaction but also formal recognition of
pharmacists’ accountability for therapeutic outcomes. This recognition entails including
pharmacists in discussions of treatment goals, documenting their contributions to patient care,
and holding them accountable for the quality of their clinical recommendations. Achieving this
level of integration will require changes in organizational policies, professional regulations, and
individual practice behaviors. It will also require pharmacists to demonstrate their clinical
competencies consistently and to communicate effectively with medical colleagues about their
contributions to patient care.

Healthcare specialists strongly endorsed pharmacists' role in patient education, with 79.5
percent agreeing that pharmacists should assist in teaching patients to understand rules for
taking prescribed medications. Only 6.5 percent disagreed, while 14.0 percent indicated partial
support. This finding recognizes pharmacists' unique position as the most accessible healthcare
professionals for many patients, particularly those managing chronic conditions who visit
pharmacies regularly for medication refills. The strong support for pharmacists' educational
role aligns with international standards that identify patient counseling as a core responsibility
of pharmacy practice. It also reflects recognition that effective medication use depends not only
on appropriate prescribing but also on patients’ understanding of how to take medications
correctly, what to expect from treatment, and how to manage potential side effects.

The question of pharmacists' responsibility for registering adverse drug effects revealed
more divided opinions. Only 30.6 percent of healthcare specialists believed pharmacists should
be responsible for adverse effect registration, while 49.5 percent answered negatively, 14.3
percent indicated partial responsibility, and 5.5 percent could not say. This finding contrasts
with international pharmacovigilance systems that increasingly recognize pharmacists as key
contributors to adverse drug reaction reporting. In many countries, pharmacists are uniquely
positioned to identify suspected adverse reactions because they interact with patients when

medications are dispensed and refilled, often detecting problems before they come to medical
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attention. The limited recognition of this responsibility among Georgian healthcare specialists
may reflect underdeveloped pharmacovigilance systems in the country, as well as limited
integration of pharmacists into medication safety monitoring activities. Strengthening adverse
drug reaction reporting systems should include explicit roles for pharmacists and education for
both pharmacists and other healthcare professionals about the importance of pharmacist
contributions to medication safety surveillance.

Perhaps the most striking finding regarding professional regulation emerged from
healthcare specialists' views on mandatory pharmacist certification. An overwhelming 94.8
percent agreed that the government should require pharmacist certification, while 4.6 percent
partially agreed and only 0.7 percent disagreed. This near-universal support for mandatory
certification spans stakeholder groups, with subsequent analysis revealing that chief
pharmacists, pharmacy consumers, employed students, healthcare specialists, and pharmacists
themselves all strongly endorsed this position, with statistically significant differences between
groups reflecting varying degrees of enthusiasm rather than fundamental disagreement.

The strong mandate for certification reflects multiple underlying concerns. Healthcare
specialists may view certification as a mechanism for ensuring consistent professional standards
and protecting patients from incompetent practice. Patients and consumers may see certification
as a guarantee of quality that helps them identify pharmacies and pharmacists they can trust.
Pharmacists themselves may support certification as a means of enhancing professional status,
demonstrating their competence to colleagues and the public, and creating a level playing field
where all practitioners meet minimum standards. The finding aligns with international trends
toward increased regulation of health professions and growing recognition that initial education
alone cannot guarantee lifelong competence given the rapid pace of change in pharmaceutical
sciences and therapeutic practice.

Statistical analysis revealed interesting variations in certification support across
stakeholder groups. Chi-square testing showed that healthcare specialists and patients were
even more likely than pharmacists themselves to endorse mandatory certification, with p-values
less than 0.001 indicating highly significant differences. This pattern suggests that external
stakeholders may have stronger concerns about pharmacist quality and greater enthusiasm for
quality assurance mechanisms than pharmacists themselves. It may also reflect pharmacists'
awareness of the practical challenges and costs associated with certification processes, leading

to slightly more qualified support. Nevertheless, the overall level of support across all groups
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provides a clear policy mandate for implementing mandatory pharmacist certification in
Georgia.

The perspectives of pharmacy faculty students provided insights into the next generation
of pharmacists entering the profession. When asked what most influenced their career choice,
29.2 percent indicated that the profession corresponds to their aspirations and inclinations,
while 26.3 percent cited interest in the profession, and 25.7 percent identified parents' advice
or will. These findings reveal that intrinsic motivation plays a substantial role in career
selection, with personal interest and alignment with individual aspirations together accounting
for over half of responses. However, parental influence remains significant, suggesting that
family dynamics and expectations continue to shape career decisions in Georgian society. The
relatively minor influence of teachers, friends, and other advisors indicates that career guidance
from educational institutions and peers may play a limited role in directing students toward
pharmacy.

The underlying motives driving students' choice of pharmacy education revealed a
complex mixture of professional, practical, and personal considerations. The most frequently
cited motive was desire to obtain high-quality professional training, identified by 53.6 percent
of students, followed by guarantee of employment at 49.8 percent, desire to develop own
capabilities and aspirations at 39.8 percent, interest in the profession at 39.8 percent, desire to
expand horizons at 36.1 percent, desire to be included in the student community at 29.8 percent,
possibility for future social promotion at 28.5 percent, desire for material well-being at 27.0
percent, and prestige of the specialty at 26.3 percent.

This pattern of motives reveals that students approach pharmacy education with multiple
goals and expectations. The strong emphasis on quality training and employment security
reflects practical concerns about building sustainable careers in a challenging economic
environment. The prominence of personal development motives, including desire to develop
capabilities and expand horizons, indicates that students view education as a pathway for
personal growth beyond mere vocational preparation. The interest in professional community
and social promotion suggests that students recognize the social dimensions of professional life
and aspire to positions of status and influence. The relatively lower emphasis on material well-
being compared to training quality and employment security may reflect realistic expectations
about pharmacy compensation in Georgia or may indicate that students prioritize intrinsic

rewards over extrinsic ones.
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Student satisfaction with their professional choice was remarkably high, with 77.4
percent expressing complete satisfaction and an additional 9.1 percent generally satisfied
despite some doubts about the precision of their choice. Only 8.5 percent were partly satisfied,
3.8 percent mostly disappointed, and 1.3 percent completely dissatisfied. This high level of
satisfaction bodes well for the future of the pharmacy profession in Georgia, as satisfied
students are more likely to complete their education, enter practice, and remain engaged in
professional development throughout their careers. The finding also suggests that students'
experiences in pharmacy education largely align with their expectations and aspirations,
reinforcing their commitment to the profession.

Consistent with high satisfaction levels, the overwhelming majority of students, 86.8
percent, indicated they would not change their chosen specialty if given the opportunity, while
only 13.2 percent would consider changing. Among those considering change, the primary
reasons included future work not corresponding to aspirations and inclinations, cited by 46.3
percent, and understanding that the work is not interesting, cited by 31.7 percent. These findings
suggest that the minority of dissatisfied students experience a mismatch between their
expectations and the reality of pharmacy education or practice, rather than specific concerns
about educational quality or teaching. Ensuring that students have accurate information about
pharmacy practice before and during their education could help reduce this mismatch and
further increase satisfaction levels.

Students' attitudes toward learning were predominantly positive, with 85.3 percent
reporting they learn with great pleasure, 11.0 percent expressing indifferent attitudes, and only
3.8 percent finding learning burdensome. This positive orientation toward education provides
a foundation for promoting lifelong learning habits that will serve students well throughout their
professional careers. The high proportion of students who enjoy learning suggests that
pharmacy curricula and teaching approaches are generally engaging and that students
appreciate the intellectual content of their education.

Regarding future employment, 40.8 percent of students knew where they would work
after graduation, 41.4 percent had rough plans subject to change, and 17.9 percent had no
definite plans. Active job searching was reported by 63.3 percent of students, indicating that
the majority are taking proactive steps to secure employment. Students' primary interests
regarding future work included the wage and salary system, cited by 66.8 percent, working
conditions and equipment by 35.7 percent, job content by 34.2 percent, demand for specialists

in the labor market by 31.0 percent, and employment opportunities by 17.6 percent. This pattern
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reveals that while compensation is the dominant concern, students also value the quality of
work environments and the intrinsic characteristics of their future roles. For employers seeking
to attract and retain young pharmacists, these findings suggest that competitive compensation
must be accompanied by positive working conditions and meaningful job content.

The perspectives of pharmacy consumers provided additional insights into public
expectations for pharmaceutical services. When asked about factors influencing their choice of
pharmacy, consumers identified reasonable prices as the most significant factor, cited by 58.2
percent, followed by wide range of products at 53.0 percent, service culture at 50.7 percent,
possibility to receive consultation about medications with a physician or pharmacist at 49.3
percent, convenient location at 45.2 percent, high qualification of personnel at 36.3 percent,
absence of queues at 31.7 percent, existence of high-quality medicines at 31.3 percent, and
friendly staff at 19.5 percent.

This pattern reveals that consumers evaluate pharmacies based on multiple criteria, with
price, product availability, service quality, and consultation access all playing important roles.
The near-majority who value consultation opportunities indicates that many consumers seek
more than simple product transactions when visiting pharmacies. They want access to expert
advice about their medications, reflecting recognition that safe and effective medication use
requires information and guidance. The importance of personnel qualification, while cited by a
minority, still represents a substantial segment of consumers who specifically seek pharmacies
with well-trained staff. For pharmacists, these findings underscore the importance of
developing strong consultation skills and demonstrating their expertise visibly to attract and
retain patients.

The statistical analysis of relationships between variables revealed several significant
associations with implications for understanding pharmacist career development. Chi-square
testing demonstrated that pharmacists who completed postgraduate education were more likely
to hold higher positions, with a p-value less than 0.03 indicating statistical significance. This
finding supports the value of advanced education for career advancement and suggests that
creating accessible postgraduate opportunities could facilitate professional progression for
motivated pharmacists. The association between higher positions and increased career and job
satisfaction was also statistically significant, with p-values of 0.002 and less than 0.02
respectively. Pharmacists in leadership roles reported greater fulfillment, possibly reflecting
increased autonomy, influence, and opportunities to shape practice environments according to

professional values.
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However, longer tenure in current positions was associated with lower career and job
satisfaction, with p-values of 0.001 indicating strong statistical significance. This finding
suggests that pharmacists who remain in the same role for extended periods may experience
stagnation or diminishing engagement, highlighting the importance of career development
opportunities that enable pharmacists to take on new challenges and responsibilities over time.
Organizations seeking to retain experienced pharmacists should consider creating pathways for
role evolution, whether through clinical specialization, management responsibilities, teaching
opportunities, or participation in quality improvement initiatives.

The realization of professional capabilities emerged as a powerful predictor of
satisfaction. Pharmacists who believed their skills were fully utilized in their current jobs
reported significantly higher career and job satisfaction, with p-values of 0.001 and less than
0.02 respectively. This finding underscores the importance of job design that enables
pharmacists to apply their full range of knowledge and abilities. When pharmacists are limited
to routine dispensing tasks without opportunities for clinical engagement, patient education, or
collaborative practice, they may experience underutilization that diminishes satisfaction and
engagement. Creating practice environments that support expanded roles could enhance both
pharmacist well-being and the quality of services provided to patients.

Positive attitudes toward continuing professional development were also associated with
increased job and career satisfaction, with p-values of less than 0.001 and less than 0.03
respectively. Pharmacists who value ongoing learning and actively engage in professional
development activities report greater fulfillment in their work, possibly reflecting the
intellectual stimulation of learning and the enhanced competencies that enable more
sophisticated practice. This finding supports investment in continuing education infrastructure
and the creation of incentives for pharmacists to participate in lifelong learning activities.

Use of knowledge from professional literature in practice was significantly related to
higher job satisfaction, with a p-value of less than 0.001, but not to career satisfaction. This
pattern suggests that applying evidence-based knowledge enhances daily work experiences but
may not directly influence longer-term career perceptions unless it leads to recognition,
advancement, or expanded opportunities. Income satisfaction emerged as one of the strongest
predictors of both job and career satisfaction, with p-values less than 0.001 indicating highly
significant associations. Pharmacists who feel adequately compensated report substantially
higher satisfaction across multiple dimensions, highlighting the importance of fair and

competitive remuneration for professional fulfillment and retention.
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The quantitative evaluation of factors influencing pharmacists’ professional
development, rated on a five-point scale, revealed the relative importance of various workplace
characteristics. Independence in work received the highest mean rating at 4.28, indicating that
autonomy ranks as the most influential factor in professional development. Professional
training followed closely at 4.25, while possibility for career development received 4.22,
interesting and valuable work received 4.20, social importance of profession received 4.02, and
favorable psychological climate in the collective received 3.48. This hierarchy reveals that
pharmacists value autonomy, learning opportunities, career pathways, and meaningful work
above collegial relationships and social recognition, though all factors contribute to the overall
professional development environment.

The high rating for independence suggests that pharmacists want the freedom to exercise
professional judgment, make decisions about patient care, and organize their work according to
professional standards rather than rigid protocols or commercial pressures. This desire for
autonomy aligns with professional values across healthcare disciplines and reflects the
maturation of pharmacy as a clinical profession. Organizations seeking to support pharmacist
development should create structures that enable appropriate autonomy while maintaining
accountability for outcomes. The strong rating for professional training emphasizes the
importance of initial education quality and ongoing learning opportunities, reinforcing earlier
findings about educational needs and the value of continuing professional development.

The integration of findings across stakeholder groups reveals a coherent picture of
pharmacy practice in Georgia with implications for professional advancement. Healthcare
professionals recognize pharmacists' societal importance and endorse expanded collaboration,
yet perceive significant gaps between current educational preparation and practice
requirements. Patients value consultation services and consider pharmacist expertise when
choosing pharmacies. Students enter the profession with high aspirations and report substantial
satisfaction, yet harbor concerns about future employment conditions. Practicing pharmacists
derive satisfaction from autonomy, skill utilization, and learning opportunities, yet face
challenges related to compensation and career progression.

The strong mandate for certification across all stakeholder groups provides a clear
direction for policy development. Mandatory certification could address multiple concerns
simultaneously: assuring patients of pharmacist competence, demonstrating to healthcare
colleagues that pharmacists meet rigorous standards, creating incentives for pharmacists to

maintain current knowledge, and enhancing professional status and recognition. Implementing
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certification would require developing competency standards, assessment mechanisms, and
continuing education requirements aligned with contemporary practice expectations. The
process should involve stakeholders across the profession and healthcare system to ensure that
certification requirements reflect real practice needs and gain broad acceptance.

The educational gaps identified through healthcare specialists' perceptions point to
specific priorities for curricular reform and continuing professional development. The strong
emphasis on pharmacology and pharmacotherapy suggests that these foundational sciences
should receive greater attention in pharmacy curricula, with clinical applications integrated
throughout. The focus on new medications highlights the need for education that prepares
pharmacists to continuously update their knowledge as therapeutic options evolve. The concern
about drug toxicity and medication safety indicates that pharmacists must develop expertise in
identifying, preventing, and managing adverse drug events. These educational priorities should
inform both university program development and the design of continuing education offerings.

The findings regarding interprofessional collaboration reveal both opportunities and
challenges. While healthcare professionals strongly endorse cooperation with pharmacists, they
do not yet view pharmacists as sharing responsibility for treatment outcomes. Advancing
toward true collaborative practice will require changes at multiple levels: educational programs
that prepare pharmacy students for clinical roles and medical students for collaborative practice;
organizational structures that facilitate pharmacist access to patient information and
participation in care teams; regulatory frameworks that recognize pharmacists' clinical
responsibilities and accountabilities; and individual practice behaviors that demonstrate
pharmacist contributions to patient outcomes.

The student perspectives provide encouraging signs for the future of pharmacy in
Georgia. High satisfaction levels, positive attitudes toward learning, and proactive job
searching suggest that the next generation of pharmacists is motivated and engaged. However,
students' concerns about compensation, working conditions, and job content indicate areas
where employers and policymakers must focus attention to ensure that young pharmacists find
fulfilling careers that retain them in the profession. The strong interest in employment security
and material well-being reflects realistic economic concerns that must be addressed through
competitive compensation and stable employment arrangements.

The patient perspectives highlight the importance of consultation services and personnel
qualification in pharmacy selection. As patients increasingly seek information and guidance

about their medications, pharmacists who develop strong communication skills and clinical
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knowledge will be better positioned to attract and retain patients. The emphasis on reasonable
prices and product range reminds pharmacists that they practice in competitive environments
where multiple factors influence consumer choices. Balancing professional service delivery
with business considerations remains an ongoing challenge for community pharmacy practice.

The statistical associations between professional development factors and satisfaction
outcomes provide guidance for interventions to enhance pharmacist career experiences. The
strong relationships between skill utilization, continuing education engagement, and
satisfaction suggest that creating opportunities for pharmacists to apply their full capabilities
and continuously develop new competencies could yield substantial benefits for both individual
practitioners and the organizations that employ them. The association between income
satisfaction and overall satisfaction underscores the importance of fair compensation in
professional fulfillment.

The ratings of factors influencing professional development reveal that pharmacists
value autonomy above all other workplace characteristics. This finding has implications for
practice management and organizational design. Pharmacists who experience meaningful
independence in their work report more positive professional development experiences,
suggesting that micromanagement and rigid protocols may stifle professional growth. Creating
practice environments that trust pharmacists to exercise professional judgment, while providing
appropriate support and accountability, could enhance both satisfaction and the quality of
services provided.

The relatively lower rating for psychological climate compared to other factors does not
indicate that collegial relationships are unimportant, but rather that other factors may be more
salient in shaping professional development perceptions. Nevertheless, creating positive work
environments where pharmacists feel supported by colleagues and valued by organizations
remains important for retention and well-being. The mean rating of 3.48 for favorable
psychological climate still indicates above-average importance, suggesting that attention to
team dynamics and workplace culture should not be neglected in professional development
initiatives.

The study's findings must be interpreted within the context of its limitations. The cross-
sectional design captures perceptions at a single point in time and cannot establish causal
relationships between variables. The reliance on self-reported data introduces potential for
response bias, though the large sample size and diverse stakeholder groups mitigate this

concern. The focus on Georgia limits generalizability to other national contexts, though the
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findings may inform research and policy development in similar transitional economies.
Despite these limitations, the comprehensive stakeholder approach and large sample size
provide robust evidence for understanding factors affecting pharmacists' professional
development in Georgia.

The integration of findings across stakeholder groups reveals both consensus and
divergence in perceptions of pharmacy practice and professional development needs.
Healthcare professionals, patients, students, and pharmacists themselves share recognition of
pharmacists' importance and support for enhanced professional standards through certification.
They diverge in their specific concerns and priorities, with healthcare professionals focusing on
clinical competencies, patients emphasizing service quality and accessibility, students
concerned about career prospects, and practicing pharmacists focused on autonomy and skill
utilization. These diverse perspectives must be considered in developing comprehensive
strategies for professional advancement.

The implications of this research extend beyond Georgia to other countries facing
similar challenges in pharmacy workforce development. The findings underscore the
importance of aligning educational preparation with practice requirements, establishing
regulatory frameworks that ensure professional competence, creating collaborative practice
environments that integrate pharmacists into healthcare teams, and addressing workplace
factors that influence professional satisfaction and retention. As healthcare systems worldwide
grapple with increasing medication complexity, aging populations, and the need for cost-
effective care, optimizing pharmacists' contributions becomes ever more critical.

The study contributes to the growing body of literature on pharmacy workforce
development in transitional economies. By systematically examining multiple stakeholder
perspectives, the research provides a comprehensive understanding of the factors shaping
pharmacists' career progression and professional growth. The findings offer evidence-based
guidance for educational reform, regulatory policy, practice organization, and professional
development programming. Implementing the recommendations emerging from this research
could enhance pharmacist competence, satisfaction, and contribution to patient care, ultimately
improving health outcomes for the Georgian population.

The strong support for mandatory certification across all stakeholder groups provides a
clear policy direction that should be pursued urgently. Developing and implementing
certification processes will require careful planning, stakeholder engagement, and investment

in assessment infrastructure. The certification system should build on international best
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practices while remaining appropriate for Georgian context and resources. It should assess both
knowledge and skills, include provisions for continuing competence, and provide recognition
that enhances professional status and public confidence.

The educational priorities identified through this research should inform both university
curriculum development and continuing professional education programming. Pharmacy
faculties should review their curricula to strengthen clinical content, increase integration of
basic and applied sciences, and provide students with opportunities to develop patient care skills
through experiential learning. Continuing education providers should develop offerings
addressing the specific needs identified, including pharmacology, pharmacotherapy, new
medications, and medication safety. Employers should support pharmacist participation in
continuing education and create practice environments that enable application of new
knowledge and skills.

The findings regarding interprofessional collaboration suggest the need for systematic
efforts to integrate pharmacists into clinical teams. These efforts should include educational
initiatives that bring pharmacy and medical students together for shared learning experiences,
organizational changes that facilitate pharmacist participation in patient care discussions,
regulatory reforms that recognize pharmacists' clinical responsibilities, and practice
demonstrations that showcase pharmacist contributions to improved outcomes. Building truly
collaborative practice will require sustained commitment from multiple stakeholders but offers
substantial potential benefits for patient care.

The student and practitioner satisfaction findings highlight the importance of creating
positive work environments that support professional growth and fulfillment. Employers should
attend to compensation levels, opportunities for skill utilization, career development pathways,
and workplace autonomy. Professional associations should advocate for practice conditions that
enable pharmacists to practice at the full scope of their education and competence. Regulatory
bodies should ensure that practice standards support rather than constrain professional
development.

This comprehensive investigation reveals that pharmacists' career progression and
professional growth in Georgia are influenced by multiple interconnected factors spanning
education, regulation, practice organization, and workplace conditions. The findings provide a
robust evidence base for developing strategies to strengthen the pharmacy profession and
enhance its contribution to Georgian healthcare. By addressing the gaps and building on the

strengths identified through this research, stakeholders across the healthcare system can work
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together to create conditions where pharmacists can fully realize their potential as essential
members of the healthcare team, ultimately improving medication use and patient outcomes for
the Georgian population.

We have been also studied Peculiarities of professional and career improvement strategy
for pharmacists in Georgia; Pharmacist specialist’ professional features; Factors which most
of all had influence on pharmacists’ profession(occupational) choice; pharmacists’ professional
satisfaction, pharmacists’ career satisfaction; pharmacists’ work satisfaction, satisfaction of the
balance between the pharmacists’ workload and the pharmacists’ personal life, pharmacist’
work satisfaction by the time duration of job; pharmacist’ satisfaction by income; professional
peculiarities of student pharmacists, professional peculiarities of employed pharmacists
student, professional peculiarities of the pharmacists with the vision of the chief (head),
Peculiarities of professional for pharmacists, grade of key issue factors influence of
pharmacists’ professional development according occupational vision of health care
professionals and pharmacy students in Georgia [45-50].

It is necessary to provide a deep cooperation between pharmacists and physicians on the
issues of pharmacotherapy and healthcare to ensure the patients’ health state effective
improvement, and also to provide the best feedback regulation and revision in the healthcare
specialists’ team work. Pharmacists also should be responsible for registration of the drugs’
side effect, as well as be attentive in case of improperness and professional defects of drugs
they provide. To achieve that it is necessary to raise awareness of specialists on the essence of
pharmacists’ profession and functions among the medical personnel and general public.

Consumers (customers) of medications a little more than a third choosing the drugs
(medications) by the advice of a pharmacist, more than half of consumers (customers) of
medications consider, that for pharmacists are essential required professional competency.
Consumers (customers) of medications vast majority ask to pharmacists about rule of intake of
drugs (medications). The vast majority of health-care specialists consider that for pharmacists
are in need of additional- further regular study in direction of new medications, in issues of
pharmacotherapy of certain diseases, in pharmacology and pharmacotherapy, in drugs
(medications) toxicity. More than half of health-care specialists consider, that pharmacists
provide information about drugs (medications) to the population. The vast majority of health-
care specialists consider that, pharmacists doing optimization of quality of life for people,
related to health by providing of pharmaceutical care (assistance, aid). Less than half of health-

care specialists consider that the levels of basic training of pharmacists are not corresponding
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to the contemporary requirements. The vast majority of health-care specialists consider that, it
IS necessary to provide cooperation between pharmacists and physicians on the issues of
pharmacotherapy. The vast majority of health-care specialists consider that, a pharmacist
should provide assistance in teach patients to understand rules of intake of prescribed drugs
(medications) [42-45]. Chi-square test of independent have revealed that pharmacists who have
completed postgraduate education were more likely to hold higher position (Chi-square= 4.9,
p< 0.03). Statistically, significant association was revealed between the pharmacists’ position
and their satisfaction with professional career and job. Holding high positions were associated
with increased career and job satisfaction (Chi-square= 9.4, p=0.002 and Chi-square= 5.5,
p<0.02, respectively), but not to professional choice satisfaction. It (Statistically analysis)
showed also that long terms of work experience in the current position were associated with
lower career and job satisfaction (Chi-square= 16.4 and 13.2, p=0.001). Believing that the
professional capabilities and skills of respondents have been realized to the full extent in the
current job was associated with higher career and job satisfaction (Chi-square =15.9, p=0.001
and Chi-square= 5.7, p<0.02, respectively). Having a positive opinion about the importance of
continuing professional development was also associated with the increased job and career
satisfaction (Chi-square= 5.0 p<0.001 and Chi-square= 24.8, p<0.03, respectively). Use of
knowledge, obtained from professional literature in the practice was significantly related to
higher job satisfaction (Chi-square =13.6, p<0.001), but not to career satisfaction. Pharmacists’
engagement in the planning of professional career wasn’t associated with increased job and
career satisfaction. One of the main predictors of pharmacists’ career and job satisfaction was
also their income (Chi-square =23.9, p<0.00land Chi-square=50.4, p<0.001) [48-52].
Pharmacists who were satisfied with their income were more often satisfied also with their job
and career.

To increase the pharmacist’s professional qualification, professionalism, professional
knowledge and competency the higher pharmaceutical education universities programs should
more emphasize the mentioned subjects. It is too important, that a pharmacist should realize
and understand that qualification upgrading study courses, professional trainings and
professional workshops are of great necessity for further professional advancement. Thus, the
Government should develop continuous pharmaceutical education programs accessible to all
pharmacists. The qualification upgrading study courses, professional education or training
courses should be available for all pharmacists. Pharmacist’s education process should not be

stopped. Developing a continuous pharmaceutical education system will enhance the

315




L\QB‘\C‘ Ly

z,(,% ISARC academy

INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

professionalism of the pharmaceutical personnel. Experiential education should encourage
perfection of critical opinion and the problem resolving processes along with the medicine
discovery [50-52]. Translation of professional pharmaceutical literature should be supported
and implemented, with further inclusion in educational programs. International professional
publications in pharmacy should be more accessible, as they are highly required for all
pharmacists.

The study underscores the critical need for ongoing education, curriculum modernization,
and policy development to support pharmacists’ professional growth. By addressing these
factors, the pharmaceutical profession can better adapt to modern healthcare challenges,
fostering improved patient outcomes and greater integration within healthcare systems.

Summarize the key points discussed, highlighting the multifaceted nature of pharmacists’
career progression. Offer recommendations for improving career development opportunities for
pharmacists, including the need for enhanced collaboration, better educational programs,
supportive workplace environments, and appropriate policy reforms. Conclude by emphasizing
the importance of addressing these issues not only for the professional growth of pharmacists
but for improving healthcare delivery in Georgia.

This comprehensive investigation provides critical insights into the multifaceted factors
influencing pharmacists' career progression and professional growth in Georgia. The findings
reveal a profession at a pivotal juncture, where traditional dispensing roles increasingly coexist
with expectations for expanded clinical contributions, yet systemic barriers impede full
professional development and integration into healthcare teams.

The most striking finding concerns the widespread perception of educational inadequacy,
with only 24.1 percent of healthcare specialists believing that pharmacists' basic training aligns
with contemporary requirements. This perception gap represents a fundamental challenge for
the profession, as educational preparation forms the foundation upon which all subsequent
professional development rests. The specific areas identified for additional education,
particularly pharmacology and pharmacotherapy cited by 73.0 percent, new medications by
60.9 percent, and pharmacotherapy of specific diseases by 64.2 percent, reflect the clinical
orientation expected of modern pharmacists. These expectations align with international
standards recognizing pharmacists as medication experts whose contributions extend far
beyond accurate dispensing to include therapeutic decision-making, patient monitoring, and

medication optimization.
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The near-universal support for mandatory pharmacist certification, endorsed by 94.8
percent of healthcare specialists and similarly high proportions across all stakeholder groups,
provides a clear policy mandate. This finding resonates with international experience where
certification and licensure mechanisms ensure professional competence and protect public
safety. In developed countries, pharmacy is consistently regulated alongside medicine and
nursing, with requirements for accredited education, licensure examinations, and continuing
competence demonstration. Georgia's current regulatory framework, lacking systematic
certification requirements, places it outside these international norms and may contribute to the
educational gaps identified by healthcare colleagues. The statistically stronger support for
certification among healthcare specialists and patients compared to pharmacists themselves
suggests that external stakeholders have particular concerns about quality assurance that
mandatory certification could address.

The study reveals progress and persistent challenges in interprofessional collaboration.
While 89.3 percent of healthcare specialists endorsed pharmacist-physician cooperation on
pharmacotherapy issues, only 25.4 percent believed pharmacists share responsibility for
treatment outcomes with physicians. This discrepancy indicates that while collaboration is
valued, full integration of pharmacists into clinical teams with shared accountability remains
unrealized. International literature demonstrates that effective pharmacist-physician
collaboration reduces drug interactions, adverse events, and treatment costs while improving
therapeutic outcomes. Achieving these benefits in Georgia requires structural changes enabling
pharmacist access to patient information, participation in care discussions, and formal
recognition of clinical responsibilities.

Workplace factors emerged as powerful influences on professional development and
satisfaction. Pharmacists rated independence in work as the most influential factor for
professional growth, followed by professional training and career development opportunities.
The strong associations between skill utilization, continuing education engagement, and
satisfaction underscore the importance of practice environments that enable pharmacists to
apply their full capabilities and continuously develop new competencies. The significant
relationship between income satisfaction and overall career satisfaction, with p-values below
0.001, highlights the importance of fair compensation for professional fulfillment and retention.

Pharmacy students demonstrate high satisfaction with their career choice and positive
attitudes toward learning, providing encouraging signs for the profession's future. However,

their concerns about compensation, working conditions, and job content indicate areas requiring
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attention from employers and policymakers. Students' emphasis on employment security and
material well-being reflects realistic economic considerations that must be addressed through
competitive compensation and stable career pathways.

The patient perspective reveals that consultation services and personnel qualification
significantly influence pharmacy selection, with nearly half of consumers valuing access to
medication advice from pharmacists or physicians. This finding underscores the importance of
developing pharmacists’ communication and clinical skills to meet public expectations and
compete effectively in the pharmacy marketplace.

Several limitations warrant consideration. The cross-sectional design captures
perceptions at a single time point and cannot establish causality. Self-reported data may
introduce response bias, though the large, multi-stakeholder sample mitigates this concern. The
Georgian focus limits generalizability, though findings may inform research and policy
development in similar transitional healthcare systems.

These findings collectively indicate that advancing pharmacists' professional
development in Georgia requires coordinated action across education, regulation, and practice
domains. Educational reforms must strengthen clinical content and align curricula with
contemporary practice requirements. Regulatory development should implement mandatory
certification to ensure consistent professional standards. Practice environments must enable
autonomy, skill utilization, and collaborative relationships with other healthcare professionals.
Addressing these interconnected factors offers the potential to enhance pharmacist competence,
satisfaction, and contribution to patient care, ultimately improving health outcomes for the
Georgian population.

CONCLUSION:

Statistically significant was association between the buyers’ educational level and their
opinion about the necessity of pharmacists’ certification (p<0.04): customers with higher
education considered certification of pharmacists as mandatory more often, than did buyers
(patients) with secondary education. The respondents’ vast majority considered that the issues to
for pharmacists were in need of the further regular studies or trainings in the following fields:
new medications, issues of pharmacotherapy of certain diseases, pharmacology and
pharmacotherapy, drugs toxicity. From study results it is obvious that in the higher
pharmaceutical institutions’ pharmaceutical educational programs and curriculum need upgrade,
renewal, modernization and adaptation to the new modern medical challenges. Therefore,

continuous pharmaceutical educational programs should be created. These programs should be
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more focused on new medications, pharmacotherapy, drugs toxicity and dosage, routes of drug
administration, selection of OTC drugs, cost-effectiveness and cost-benefits of drugs. Pharmacist
provide contribution and assistance in teaching of patients to understand the prescribed drugs
intake rules, pharmacists need in deep knowledge in basics of medicine, pharmacology,
pharmacotherapy, pharmaceutical chemistry, pharmaceutical care, clinical pharmacy and other
pharmaceutical disciplines. Properly educated pharmacists have great importance and value for
the provision higher quality health care services, for the provision higher quality pharmaceutical
care and very essential for patient’s safety. The respondents’ vast majority considered that the
Government should make the certification of pharmacists. It is very essential and important that
higher pharmaceutical educated pharmacists to have pharmacist license issued by the
Government. The vast majority of the public health specialists considered that the professional
activity of pharmacist is very important for the society. Chi-square test of independent has been
performed in order to compare the attitude of different sides to the necessity of pharmacists’
certification regulation by Government. The opinion that certification of pharmacists should be
mandatory was more common among public health specialists, than among managers (Chi-
square = 45.2, p<0.001) and pharmacists (Chi-square = 68.9, p<0.001), but there was not
statistically significant difference between chiefs and pharmacists. It was more common also
among patients than in pharmacists (Chi-square = 44.2, p<0.001). The necessity of pharmacists’
certification was stated more often by employed students, than by pharmacists (Chi-square =
57.3, p<0.001). Present pharmaceutical services connected to self-health care and the
significance that pharmacist professionals drive the health care frame systems in the new modern
direction. Collaboration between physicians and pharmacists in treatment is gaining moment and
has shown positive effects on patients’ health. So according study results found, that drug-drug
interactions, adverse drug reactions and treatment costs are reduced by involving pharmacists in
the drug therapy process. Study showed that when pharmacists’ interventions were taken into
account, the therapeutic effect improved in majority of patients and adverse drug reactions were
prevented in many of cases.

RECOMMENDATIONS

1. Continuous Professional Development:

v Establish accessible, ongoing education programs for pharmacists.
v Introduce advanced training courses focused on critical thinking and problem-

solving.
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2. Educational Reforms:

v Update pharmaceutical curricula to incorporate emerging medical technologies
and practices.

v Foster experiential learning to enhance decision-making and innovation in drug
discovery.

3. Policy Initiatives:

v Implement mandatory certification for pharmacists to ensure consistent
professional standards.

v Promote collaboration between pharmacists and healthcare providers to
optimize patient care.
4. Enhanced Roles:

v Encourage pharmacists to participate in healthcare policy-making and treatment
guidelines.
v Expand their role in patient counseling and public health education.
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HARNESSING SAHARAN ACTINOMYCETES AS A BIO-SOURCE FOR
ANTIMICROBIAL AGENTS AGAINST PLANT PATHOGENS
Fedwa BEGHDADI* 1 and El-Hadj DRICHE1
Laboratory of Molecular Biology, Genomics and Bioinformatics (LBMGB), Faculty of Natural
Sciences and
Life (SNV), Hassiba Benbouali University of Chlef, Hay Salem, 02000 Chlef, Algeria.

Abstract

Plant pathogens significantly reduce crop yield and quality worldwide. The environmental
drawbacks associated with synthetic pesticides encourage the exploration of microbial-based
alternatives. Actinomycetes, particularly Streptomyces species, are renowned for their prolific
production of bioactive secondary metabolites.

This study focused on isolating and screening actinomycetes from Saharan soils in Ghardara,
Algeria. After calcium carbonate pretreatment and selective cultivation, 120 actinomycete
isolates were obtained, representing a density of 120 x 102 CFU/g. Antagonistic activity was
assessed against several phytopathogenic bacteria and fungi.

Out of the 120 isolates, 52 showed clear inhibitory activity, with inhibition zones reaching 40
mm. While Streptomyces dominated among active strains, rare genera such as Saccharothrix,
Actinomadura, and Nocardiopsis were also identified and demonstrated promising
antimicrobial potential.

These findings demonstrate that Saharan desert soils constitute a valuable source of
actinomycetes with significant applications in biological control and agricultural
biotechnology.

Keywords: Actinomycetes; desert ecosystems; antimicrobial activity; phytopathogens;

Streptomyces; sustainable biocontrol.
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DESERT-DERIVED ACTINOMYCETES AS A SOURCE OF NOVEL
ANTIMICROBIAL COMPOUNDS

Fedwa BEGHDADI* 1 and El-Hadj DRICHE1

Laboratory of Molecular Biology, Genomics and Bioinformatics (LBMGB), Faculty of Natural
Sciences and

Life (SNV), Hassiba Benbouali University of Chlef, Hay Salem, 02000 Chlef, Algeria.

Abstract

Sustainable agriculture requires innovative approaches to control plant pathogens while
minimizing environmental impact. Actinomycetes are among the most important microbial
producers of antibiotics and antifungal agents. Extreme habitats such as deserts may contain
rare and metabolically diverse actinomycete species with unigue biosynthetic capabilities.

In this investigation, soil samples from the Ghardaia desert region of Algeria were processed to
isolate actinomycetes. Pretreatment with calcium carbonate followed by cultivation on selective
chitin—vitamin B medium allowed the recovery of 120 isolates, corresponding to a microbial
density of 120 x 108 CFU/g. All isolates were evaluated for antimicrobial activity using cross-
streak assays against various phytopathogens.

Approximately 43% of isolates displayed antagonistic effects. Predominant bioactive strains
were assigned to Streptomyces. Rare genera, including Saccharothrix, Actinomadura, and
Nocardiopsis, were also detected and showed significant inhibition zones of up to 40 mm.

The results emphasize the ecological and biotechnological importance of desert actinomycetes
as promising sources of novel antimicrobial compounds for plant disease control and
pharmaceutical exploration.

Keywords: Desert microbiology; Actinomycetes; antimicrobial screening; Streptomyces; rare

actinomycetes; biocontrol agents.
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BIOPROSPECTING SAHARAN SOIL ACTINOMYCETES FOR NOVEL
ANTIMICROBIAL COMPOUNDS

Fedwa BEGHDADI* 1 and El-Hadj DRICHE1

Laboratory of Molecular Biology, Genomics and Bioinformatics (LBMGB), Faculty of Natural
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Life (SNV), Hassiba Benbouali University of Chlef, Hay Salem, 02000 Chlef, Algeria.

Abstract

The increasing resistance of phytopathogens to conventional pesticides necessitates the
development of alternative biological control strategies. Actinomycetes are filamentous Gram-
positive bacteria recognized for their capacity to produce secondary metabolites with
antimicrobial properties. Desert ecosystems, characterized by extreme environmental
conditions, may harbor unique and metabolically versatile actinomycetes.

This study aimed to isolate and evaluate antimicrobial actinomycetes from Saharan soils
collected in Ghardaia, Algeria. Soil samples were treated with calcium carbonate and cultured
on chitin—vitamin B agar to favor actinomycete growth. Following incubation, the total
microbial load reached 120 x 103 CFU/g. A collection of 120 isolates was obtained and screened
for antagonistic activity against phytopathogenic microorganisms.

Results showed that 52 isolates exhibited inhibitory activity. The majority belonged to
Streptomyces, a genus widely recognized for antibiotic production. Additionally, less common
genera such as Saccharothrix, Actinomadura, and Nocardiopsis were identified among
bioactive strains. Inhibition zones ranged from moderate to strong, with maximum diameters
of 40 mm.

The study confirms that Saharan soils represent an underexplored ecological niche rich in
actinomycetes capable of producing antimicrobial compounds. These microorganisms may
serve as valuable resources for developing environmentally friendly biocontrol agents.
Keywords: Saharan soil; Actinomycetes; antimicrobial metabolites; phytopathogenic fungi;

Streptomyces; sustainable agriculture.
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ISOLATION, CHARACTERIZATION, AND IN VITRO SCREENING OF SAHARAN
ACTINOBACTERIA AS POTENTIAL BIOCONTROL AGENTS AGAINST
PHYTOPATHOGENIC FUNGI

Fedwa BEGHDADI* 1 and El-Hadj DRICHE1

Laboratory of Molecular Biology, Genomics and Bioinformatics (LBMGB), Faculty of Natural
Sciences and

Life (SNV), Hassiba Benbouali University of Chlef, Hay Salem, 02000 Chlef, Algeria.

Abstract

Plant diseases caused by phytopathogenic microorganisms remain a major constraint to global
agricultural productivity. Although chemical pesticides are widely used, their long-term
application poses serious environmental and health risks. Therefore, the search for eco-friendly
alternatives has intensified, particularly focusing on soil microorganisms capable of producing
bioactive compounds. Actinomycetes, especially members of the genus Streptomyces, are well
known for their ability to synthesize diverse antimicrobial metabolites.

In this study, desert soils were collected from the Ghardaia region in southern Algeria to explore
actinomycete diversity and antimicrobial potential. Soil samples were pretreated with calcium
carbonate to reduce the growth of fast-growing bacteria and subsequently inoculated onto
chitin—vitamin B selective medium. After incubation at 30°C for 21 days, a microbial density
of 120 x 103 CFU/g of soil was recorded. A total of 120 actinomycete isolates were obtained
and screened for antagonistic activity against selected phytopathogenic bacteria and fungi using
the cross-streak method.

Among the isolates, 52 (43%) exhibited significant antimicrobial activity, with inhibition zones
reaching up to 40 mm. Most active strains were affiliated with Streptomyces, while rare genera
such as Saccharothrix, Actinomadura, and Nocardiopsis also demonstrated strong inhibitory
effects.

These findings highlight desert soils as promising reservoirs of bioactive actinomycetes with
potential applications in sustainable plant disease management and agricultural biotechnology.
Keywords : Actinomycetes; desert soil; antimicrobial activity; phytopathogens; Streptomyces;
biological control.
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MEGAPROYECTOS Y DERECHO AMBIENTAL EN MEXICO:
IMPACTO AMBIENTAL Y LEGALIDAD.
MEGAPROJECTS AND ENVIRONMENTAL LAW IN MEXICO:
ENVIRONMENTAL IMPACT AND LEGALITY
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Resumen

En los Gltimos afios, el Estado mexicano ha impulsado megaproyectos estratégicos como el
Tren Maya y la Refineria Olmeca con el objetivo de fortalecer el desarrollo regional y la
soberania energética. Sin embargo, estas obras han generado un debate juridico y ambiental
respecto al alcance de sus impactos ecolégicos y al cumplimiento del marco normativo vigente.
El presente articulo se desarroll6 mediante una metodologia cualitativa de investigacion
documental con enfoque juridico-analitico. Se revisaron disposiciones constitucionales,
particularmente el articulo 4° de la Constitucion Politica de los Estados Unidos Mexicanos, la
Ley General del Equilibrio Ecoldgico y la Proteccién al Ambiente, normas oficiales mexicanas,
doctrina especializada y fuentes hemerograficas recientes. A partir de esta revision se evaluo la
congruencia entre la ejecucion de los megaproyectos y los principios de prevencion, legalidad
y sustentabilidad. El estudio concluye que el desarrollo econémico no puede desvincularse del
respeto al derecho humano a un medio ambiente sano, y que la solidez del Estado de Derecho
ambiental depende de la aplicacion rigurosa de los instrumentos de evaluacion de impacto
ambiental.

Palabras clave: megaproyectos; derecho ambiental; impacto ambiental; legalidad,;
sustentabilidad.

Abstract

In recent years, the Mexican State has promoted large-scale infrastructure projects such as the
Tren Maya and the Refineria Olmeca with the aim of strengthening regional development and
national energy sovereignty. However, these projects have generated significant debate
regarding their environmental impact and compliance with the existing legal framework. This
article was developed through a qualitative documentary research methodology with a legal-
analytical approach. Constitutional provisions—particularly Article 4 of the Mexican

Constitution—the Ley General del Equilibrio Ecologico y la Proteccion al Ambiente
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(LGEEPA), applicable official standards, academic literature, and specialized journalistic
sources were examined. The study evaluates the consistency between the execution of these
megaprojects and the principles of prevention, legality, and sustainability that govern
environmental law. The findings suggest that economic development cannot be detached from
the protection of the human right to a healthy environment. Strengthening environmental rule
of law requires rigorous environmental impact assessments, transparency, and strict adherence
to constitutional and legal principles.

Keywords: megaprojects; environmental law; environmental impact; legality; sustainability.
Introduccion

Durante décadas, el crecimiento econémico ha sido considerado sinGnimo de modernizacién y
progreso. La construccion de infraestructura ferroviaria, energética o industrial suele
presentarse como evidencia de desarrollo. No obstante, en el contexto contemporaneo marcado
por la crisis climatica, la pérdida de biodiversidad y la presion sobre los recursos naturales, esta
concepcidn enfrenta limites evidentes. En México, proyectos como el Tren Maya y la Refineria
Olmeca han sido promovidos como motores de transformacion estructural. Sin embargo, su
implementacion ha suscitado cuestionamientos relacionados con la deforestacion, la alteracion
de ecosistemas fragiles y la suficiencia de los estudios ambientales. EI debate no se reduce a
una postura a favor o en contra del desarrollo, sino que plantea una interrogante juridica
fundamental: como la siguiente ¢se han respetado los principios constitucionales y legales que
protegen el derecho humano a un medio ambiente sano? Este articulo analiza dicha cuestién
desde una perspectiva estrictamente juridica.

La investigacion se desarroll6 bajo un enfoque cualitativo-documental. Se realizd un analisis
sistematico de normas constitucionales y legislacion secundaria en materia ambiental,
particularmente del articulo 4° constitucional y de la Ley General del Equilibrio Ecoldgico y la
Proteccion al Ambiente. Asimismo, se revisaron normas oficiales mexicanas aplicables a
ecosistemas especificos, informes institucionales, estudios académicos y notas periodisticas
especializadas con el objetivo de contrastar la regulacion juridica con la ejecucion practica de
los proyectos. EI método empleado fue analitico-interpretativo, orientado a evaluar la
congruencia entre la actuacion estatal y los principios estructurales del derecho ambiental,
especialmente los de prevencion, precaucion y desarrollo sustentable. No se buscé realizar un
estudio técnico de ingenieria ambiental, sino un examen juridico de legalidad vy

constitucionalidad.
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Por lo que es importante abordar el derecho humano a un medio ambiente sano. En el articulo
4° de la Constitucion Politica de los Estados Unidos Mexicanos reconoce expresamente que
toda persona tiene derecho a un medio ambiente sano para su desarrollo y bienestar. Este
reconocimiento transforma la proteccion ambiental en una obligacion juridica vinculante para
el Estado. El derecho ambiental moderno se caracteriza por su naturaleza preventiva. A
diferencia de otras ramas del derecho, no espera a que el dafio se consuma para intervenir, sino
que busca anticiparlo. Por ello, la planeacién y evaluacion previa de impactos constituye un
elemento esencial. Cuando el Estado promueve obras de gran escala, debe garantizar que la
toma de decisiones esté respaldada por estudios integrales y técnicamente sélidos. De lo
contrario, se corre el riesgo de que el derecho ambiental se reduzca a una formalidad
administrativa.

Evaluacion de Impacto Ambiental como instrumento preventivo

La Evaluacién de Impacto Ambiental prevista en la Ley General del Equilibrio Ecoldgico y la
Proteccion al Ambiente es uno de los principales instrumentos de politica ambiental en México.
Su finalidad es identificar, describir y evaluar los efectos que una obra puede generar sobre el
entorno. En el caso de megaproyectos, la integralidad resulta indispensable. No basta con
analizar impactos aislados; es necesario considerar efectos acumulativos, sinérgicos vy
regionales. La fragmentacion de estudios puede dificultar la comprension del impacto total y
limitar la participacion publica informada. Desde la perspectiva juridica, si la evaluacion se
realiza de manera posterior al inicio de obras o se fragmenta estratégicamente, se debilita el
principio preventivo que justifica su existencia. Y es ahi donde nos centramos en los casos del
Tren Maya y la Refineria Olmeca los cuales se enuncian a continuacion.

Primero el Tren Maya atraviesa regiones de alta biodiversidad y sistemas hidroldgicos
subterraneos complejos. La Peninsula de Yucatan se caracteriza por su suelo kérstico, cuya
porosidad permite la filtracion directa hacia acuiferos subterraneos. La deforestacion y
modificacion del territorio generan impactos que van mas alla de la pérdida de vegetacion. La
fragmentacion de habitats puede alterar dindmicas ecoldgicas y afectar especies que dependen
de corredores bioldgicos amplios. Desde el punto de vista juridico, el debate se ha centrado en
la suficiencia y oportunidad de las Manifestaciones de Impacto Ambiental. La discusion no es
Gnicamente ecoldgica, sino relativa a la observancia estricta del procedimiento legal
establecido.

Por otro lado, la Refineria Olmeca se ubica en una zona de humedales costeros con presencia

de manglares, ecosistemas estratégicos que capturan carbono y protegen contra fendmenos
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meteoroldgicos. La instalacion de infraestructura industrial en estos espacios plantea
interrogantes sobre la compatibilidad entre actividad energética y preservacion ecoldgica.
Ademas, las emisiones atmosféricas asociadas a la operacion de refinerias pueden impactar la
calidad del aire y la salud de comunidades cercanas. El analisis juridico exige evaluar si las
autorizaciones ambientales otorgadas cumplen con los estandares de suficiencia técnica y si se
respetaron los principios de prevencion y legalidad.

Desarrollo sostenible y limites constitucionales

Ahora bien, el concepto de desarrollo sostenible implica satisfacer las necesidades presentes sin
comprometer las de las futuras generaciones. Este principio no prohibe la infraestructura, pero
si exige planeacion responsable y respeto a limites ecoldgicos. El derecho ambiental establece
dichos limites.

No se trata de frenar el crecimiento, sino de orientarlo dentro de parametros juridicos que
garanticen sustentabilidad. La consolidacion de un Estado de Derecho ambiental implica que la
normatividad no sea desplazada por consideraciones coyunturales. La legalidad debe prevalecer
incluso frente a proyectos considerados estratégicos. Ya que uno de los pilares del derecho
ambiental contemporaneo es la participacion ciudadana. La toma de decisiones en materia
ecologica no puede realizarse de manera cerrada, especialmente cuando los impactos afectan
territorios y comunidades especificas. La Evaluacion de Impacto Ambiental contempla
mecanismos de consulta pablica. Sin embargo, la efectividad de estos mecanismos depende de
que la informacién sea accesible, clara y completa. Cuando los estudios técnicos se presentan
de forma fragmentada o en plazos reducidos, la participacion se vuelve limitada. La
transparencia no es solo un principio administrativo; constituye una garantia democratica. En
el contexto de megaproyectos, la legitimidad social depende en gran medida de la apertura
informativa y del acceso a datos ambientales verificables.

Responsabilidad del Estado y control jurisdiccional

El reconocimiento del derecho a un medio ambiente sano implica responsabilidad estatal. Si
una autoridad autoriza un proyecto sin cumplir adecuadamente con los estandares legales,
puede generarse responsabilidad administrativa e incluso constitucional. En México, el juicio
de amparo ha sido una herramienta utilizada por organizaciones civiles para cuestionar
autorizaciones ambientales. Estos mecanismos reflejan que el derecho ambiental no es
meramente declarativo, sino exigible. El control jurisdiccional cumple una funcion correctiva.

Cuando los tribunales revisan la legalidad de autorizaciones ambientales, fortalecen el principio
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de supremacia constitucional. Sin embargo, la eficacia de este control depende de la
independencia judicial y del acceso efectivo a la justicia ambiental.

El derecho ambiental no opera de manera aislada dentro del &mbito nacional. México forma
parte de diversos instrumentos internacionales que reconocen la importancia de la proteccion
ecoldgica. El principio de desarrollo sostenible, consolidado desde el Informe Brundtland de
1987, ha influido en la interpretaciéon de normas internas. Asimismo, tratados internacionales
en materia de derechos humanos refuerzan la obligacion estatal de garantizar condiciones
ambientales adecuadas. La interdependencia entre derecho ambiental y derechos humanos
implica que los megaproyectos deben evaluarse no solo desde la legalidad interna, sino también
desde compromisos internacionales asumidos por el Estado mexicano.

Impacto intergeneracional, justicia ambiental, fortalecimiento institucional y mejora
regulatoria

Uno de los elementos mas relevantes del derecho ambiental moderno es su dimension
intergeneracional. Las decisiones actuales no solo afectan a la poblacién presente, sino a
generaciones futuras. La justicia ambiental también implica analizar quién asume los costos
ecoldgicos. Frecuentemente, las comunidades locales soportan los impactos directos, mientras
que los beneficios econdémicos se distribuyen de manera mas amplia o centralizada. Este
desequilibrio obliga a reflexionar sobre la equidad en la toma de decisiones puablicas. El
desarrollo legitimo debe considerar no solo la rentabilidad econdmica, sino la distribucion justa
de riesgos y beneficios.

Mas alla de los casos concretos, el debate sobre megaproyectos revela la necesidad de fortalecer
las instituciones ambientales. La suficiencia técnica de los estudios depende de capacidades
institucionales solidas, autonomia y recursos adecuados. La mejora regulatoria no implica
flexibilizar estandares, sino optimizar procedimientos sin sacrificar rigor cientifico. Un Estado
fuerte en materia ambiental es aquel que puede impulsar desarrollo sin comprometer la
integridad ecoldgica. El verdadero desafio no es elegir entre crecimiento o proteccién, sino
construir politicas publicas que integren ambos objetivos bajo criterios juridicos claros.
Conclusion

El anélisis realizado permite afirmar que los megaproyectos en México representan un desafio
significativo para el derecho ambiental y por ende para todos los ecosistemas y seres vivos. Si
bien el Estado tiene la facultad de promover infraestructura estratégica, dicha facultad encuentra
limites en el marco constitucional. EI derecho humano a un medio ambiente sano constituye un

parametro obligatorio de actuacion. La evaluacién de impacto ambiental debe funcionar como
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instrumento preventivo real y no como formalidad posterior. El fortalecimiento del Estado de

Derecho ambiental exige rigor técnico, transparencia y respeto a los principios de prevencion y
sustentabilidad. Solo bajo estas condiciones serd posible armonizar desarrollo econémico y
proteccion ecoldgica, garantizando que el progreso no implique un deterioro irreversible del
entorno natural. Asi como también que no haya afectaciones en la salud de las personas que

vivan en las zonas méas proximas a donde se realizan dichos proyectos.
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Resumen

Se estima que para el afno 2050 habrd mas plasticos que peces en el océano. Pero la
pregunta no es cudnto plastico hay, sino: ;Qué tipo de ciudadanos estamos formando para
enfrentar esa realidad? La educacion ambiental ha dejado de ser una simple “Materia adicional”
para convertirse en el pilar de la supervivencia planetaria, el primer desafio es entender que ya
no basta con dar datos sobre el reciclaje. El siglo XXI exige una educacion que cuestione los
modelos de produccion y consumo. La crisis civilizatoria no es solo una Crisis ecologica, sino
de valores, el enfoque sistémico es ensefiar que todo estd conectado en economia, sociedad y
biodiversidad, la alfabetizacion ecoldgica tiene la capacidad de entender los sistemas naturales
que hacen posible la vida. Analizaremos por qué el modelo educativo actual es insuficiente y
coémo la educacion ambiental puede ser la herramienta de resiliencia mas poderosa de nuestra
era, la educacion regenerativa ya no basta con mantener los recursos, la tendencia en 2026 es
educar para restaurar activamente los ecosistemas dafiados, segiin la UNESCO (2025), la
educacion debe abordar de forma integrada tres frentes: cambio climatico, contaminacion y
pérdida de biodiversidad. Con la competencia eco social se propone un nuevo modelo que no
solo busca conocimientos, sino que integra la ética, la politica y la emocion como herramientas
de cambio. La educaciéon ambiental ya no puede ser actividad extracurricular, debe ser el eje
transversal de toda formacion humana.

Ademas, este enfoque implica formar ciudadanos criticos, capaces de tomar decisiones
informadas y responsables en su vida cotidiana y en su participacion social. La escuela, la
familia y la comunidad deben actuar de manera conjunta para fortalecer habitos sostenibles y
fomentar una cultura del cuidado del entorno. No se trata inicamente de proteger la naturaleza,
sino de replantear la relacion del ser humano con ella, reconociendo sus limites y su valor

intrinseco. De esta manera, la educaciéon ambiental se consolida como una estrategia

336




L\QB‘\C‘ Ly

z,(,% ISARC academy

INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

fundamental para construir sociedades mas justas, solidarias y resilientes frente a los desafios
ambientales del presente y del futuro.

Palabras claves: educacion, civilizatoria, competencia eco social, supervivencia,
biodiversidad, cambio climatico, contaminacion.

Abstract

It is estimated that by the year 2050 there will be more plastic than fish in the ocean. However,
the question is not how much plastic there is, but rather: What kind of citizens are we educating
to face this reality? Environmental education has ceased to be a simple “additional subject” and
has become a pillar of planetary survival. The first challenge is to understand that it is no longer
enough to provide data about recycling. The 21st century demands an education that questions
models of production and consumption.

The civilizational crisis is not only an ecological crisis, but also a crisis of values. A systemic
approach means teaching that everything is interconnected—economy, society, and
biodiversity. Ecological literacy enables the understanding of natural systems that make life
possible. This paper analyzes why the current educational model is insufficient and how
environmental education can become the most powerful tool for resilience in our era.
Regenerative education goes beyond merely maintaining resources; the trend for 2026 is to
educate for the active restoration of damaged ecosystems. According to UNESCO (2025),
education must address three fronts in an integrated manner: climate change, pollution, and
biodiversity loss. Through eco-social competence, a new model is proposed that not only seeks
knowledge, but also integrates ethics, politics, and emotion as tools for change. Environmental
education can no longer be an extracurricular activity; it must be the transversal axis of all
human education.

Furthermore, this approach involves educating critical citizens who are capable of making
informed and responsible decisions in their daily lives and in their social participation. Schools,
families, and communities must work together to strengthen sustainable habits and foster a
culture of environmental care. It is not only about protecting nature, but about rethinking the
relationship between human beings and nature, recognizing its limits and intrinsic value. In this
way, environmental education is consolidated as a fundamental strategy for building fairer,
more supportive, and more resilient societies in the face of present and future environmental
challenges.

Keywords: education, civilizational, eco-social competence, survival, biodiversity, climate

change, pollution.
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Introduccion

La crisis ambiental contempordnea constituye uno de los mayores desafios juridicos,
politicos y sociales del siglo XXI. El deterioro progresivo de los ecosistemas, el incremento de
la temperatura global y la pérdida acelerada de biodiversidad no solo representan un problema
ecoldgico, sino también una crisis estructural que cuestiona los fundamentos del modelo de
desarrollo actual. El Panel Intergubernamental sobre Cambio Climatico (2023) ha advertido
que las actividades humanas han provocado cambios irreversibles en el sistema climatico,
afectando derechos humanos esenciales como la salud, el acceso al agua, la alimentacion y la
vivienda.
Desde una perspectiva juridica, esta situacion impacta directamente el derecho humano a un
medio ambiente sano, reconocido en multiples instrumentos internacionales y en diversas
constituciones nacionales. En el &mbito global, el Programa de las Naciones Unidas para el
Medio Ambiente (2023) ha sefialado que la degradacion ambiental compromete la estabilidad
econdmica y la justicia social, profundizando desigualdades estructurales.
Ante este escenario, la educacién ambiental se posiciona como un instrumento estratégico no
solo pedagdgico, sino también juridico y politico. No basta con implementar normas
ambientales si la ciudadania carece de conciencia critica para exigir su cumplimiento. La
Organizacion de las Naciones Unidas para la Educacion, la Ciencia y la Cultura (2025) sostiene
que la educacion debe integrar de manera transversal el cambio climatico, la contaminacion y
la pérdida de biodiversidad como ejes centrales del curriculo.
El presente articulo tiene como objetivo analizar la insuficiencia del modelo educativo
tradicional frente a la crisis civilizatoria actual y proponer, desde una perspectiva juridica y eco-
social, la consolidacion de una educacion ambiental regenerativa como pilar de transformacion
estructural.
Marco tedrico
1. La crisis civilizatoria y el pensamiento complejo

La problematica ambiental ha sido conceptualizada como una crisis civilizatoria, ya que
no se limita a la degradacion de recursos naturales, sino que implica una ruptura ética y cultural
en la relacion entre sociedad y naturaleza. Edgar Morin (2011) sostiene que el modelo educativo
fragmentado impide comprender la complejidad de los fendmenos contemporaneos, al separar
artificialmente lo econdémico, lo social y lo ambiental.
Desde el Derecho, esta fragmentacion también se refleja en la separacion entre ramas juridicas,

dificultando la construccion de una vision integral del derecho ambiental como derecho
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transversal. La educacion ambiental, bajo un enfoque sistémico, permitiria formar juristas con
capacidad de analisis interdisciplinario.
2. El desarrollo sostenible y sus limites juridicos
El concepto de desarrollo sostenible fue definido por la Comision Mundial sobre Medio
Ambiente y Desarrollo (1987) como aquel que satisface las necesidades presentes sin
comprometer las futuras. Sin embargo, desde una perspectiva critica, este concepto ha sido
interpretado en ocasiones de manera meramente discursiva, sin generar transformaciones
estructurales en los modelos productivos.
Diversos autores sostienen que el derecho ambiental requiere no solo regulaciéon normativa,
sino una transformacion cultural que solo puede lograrse mediante la educacion (Gonzalez-
Gaudiano, 2018). En este sentido, la educacién ambiental constituye un mecanismo preventivo
que fortalece la eficacia normativa.
3. Educacion regenerativa y competencia eco-social
La educacion regenerativa va mas allé de la sostenibilidad entendida como conservacion
pasiva. Segiin Reed (2007), implica restaurar activamente ecosistemas y reconstruir relaciones
sociales mas justas. Desde el ambito juridico, esto se relaciona con principios como el de
prevencion, precaucion y responsabilidad intergeneracional.
La competencia eco-social integra conocimientos cientificos, ética ambiental y participacion
ciudadana. En el campo del Derecho, esto significa formar profesionales capaces de disenar
politicas publicas ambientales, litigar en defensa del medio ambiente y promover reformas
estructurales.
Metodologia
El presente estudio adopta un enfoque cualitativo con método de andlisis documental.
Se revisaron informes oficiales del IPCC, PNUMA y UNESCO, asi como literatura académica
en materia de educacion ambiental, sostenibilidad y derecho ambiental.
La informacion fue sistematizada mediante categorias juridicas y pedagogicas:
e Crisis civilizatoria
e Derecho humano al medio ambiente sano
e Educacion ambiental como politica publica
e Modelo regenerativo y competencia eco-social
El andlisis permitio establecer relaciones entre educacion, derecho y transformacion social.
Resultados

1. Insuficiencia estructural del modelo educativo tradicional
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El modelo educativo vigente prioriza la transmision de conocimientos técnicos sin
integrar dimensiones éticas, juridicas y sociales. Esta limitacion impide que los estudiantes
comprendan la magnitud de la crisis ambiental y su impacto en los derechos humanos.

El IPCC (2023) enfatiza que la mitigacién del cambio climatico requiere cambios culturales
profundos, lo que implica reformar los sistemas educativos.
2. Educacion ambiental como politica publica transversal

La UNESCO (2025) propone integrar la sostenibilidad como eje transversal. Desde el
Derecho, esto implica incorporar la educacion ambiental en leyes generales de educacion y
politicas publicas obligatorias.

3. Formacion de ciudadania ambiental critica

La educacion ambiental fortalece la participacion democratica y la exigibilidad de
derechos ambientales. Una ciudadania informada puede ejercer acciones legales, exigir
transparencia y participar en procesos de toma de decisiones.

4. Educacion regenerativa como nuevo paradigma
El enfoque regenerativo promueve acciones restaurativas y participaciéon comunitaria.

Juridicamente, esto se vincula con la justicia ambiental y la equidad intergeneracional.

Discusion

La crisis ambiental exige repensar no solo el contenido educativo, sino su finalidad.
Tradicionalmente, la educacion ha estado orientada al crecimiento econémico; sin embargo, el
contexto actual demanda una formacion orientada a la sostenibilidad y la justicia ambiental.
Desde la perspectiva juridica, la educacion ambiental fortalece la cultura de legalidad en materia
ambiental. No puede existir eficacia normativa sin conciencia social. La transversalidad
curricular permitiria integrar principios ambientales en todas las disciplinas, incluida la
formacion juridica.
Asimismo, la educacion regenerativa implica un cambio de paradigma: pasar de una logica
extractiva a una logica restaurativa. Esto no solo transforma la relacion con la naturaleza, sino
también el concepto de responsabilidad juridica.
La articulacion entre escuela, familia y comunidad resulta fundamental para consolidar hébitos
sostenibles y fortalecer la cohesion social.

Conclusiones
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La educacion ambiental representa un instrumento estratégico para enfrentar la crisis
civilizatoria del siglo XXI. Desde una perspectiva juridica, constituye un mecanismo preventivo
que fortalece la eficacia del derecho ambiental y promueve la justicia intergeneracional.

El modelo educativo tradicional resulta insuficiente ante la complejidad de los desafios
actuales. Es imprescindible adoptar un enfoque sistémico, regenerativo y eco-social que integre
ética, conocimiento cientifico y participacion ciudadana.

La transformacion educativa no es opcional, sino una necesidad estructural para garantizar el
derecho humano a un medio ambiente sano y la supervivencia de las generaciones futuras.
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ABSTRACT:
SUBJECT: The Laplace Transform in Engineering Mathematics

The Laplace Transform is a pivotal integral transform in engineering mathematics,
providing a powerful methodology for solving linear ordinary and partial differential equations
with constant coefficients. By mapping functions from the time domain (t) to the complex
frequency domain (s), the transform converts complex operations of differentiation and
integration into simpler algebraic manipulations. This shift from "hard" calculus to "simple"
algebra makes it indispensable for analysing Linear Time-Invariant (LTI) systems.
We explore key properties such as linearity, first and second shifting theorems, and the
convolution theorem, which facilitate the decomposition of intricate system responses. In
engineering practice, the Laplace transform is a standard tool for circuit analysis (RLC
transients), mechanical vibrations, and control system modeling via transfer functions. By
utilizing Inverse Laplace Transforms and partial fraction expansion, the algebraic results are
mapped back to the time domain, providing the specific solution to initial value problems
without the need for determining general solutions first.
Main Applications
Electrical: Solving for current and voltage 