Yil: 2025 Cilt: 6 Sayr: 1

AYDIN ADNAN MENDERES UNIVERSITESI

NAZILLI IKTISADI VE
IDARI BILIMLER
FAKULTESI

DERGISI

Aydin Adnan Menderes University
Journal of Nazilli Faculty of Economics and
Administrative Sciences

Hakemli Sosyal Bilimler Dergisi

Refereed Journal of Social Sciences




Yil: 2025 / Cilt: 6 / Say1: 1

Online Yayimlanma Tarihi: 30 Haziran 2025



Nazilli Iktisadi ve Idari Bilimler Fakiiltesi Dergisi— NIIBFD
Hakemli Sosyal Bilimler Dergisi ‘ Yil: 2025 / Cilt: 6 / Sayi: 1

NAZILLI IKTISADI VE IDARI BILIMLER FAKULTESI ADINA
SAHIBI VE GENEL YAYIN YONETMENI

Prof. Dr. Osman PEKER

EDITOR
Prof. Dr. Abdullah OZDEMIR

EDITOR YARDIMCISI
Dr. Ogr. Uyesi Onur DURUKAL

YAZI iSLERI KURULU
Dr. Ogr. Uyesi Kemal OZDEMIR

iLETiSiM
Giilizar EYIGOR (Memur)

Taranmaktadir / Indexed in: ASOS Index, SOBIAD.

Aydin Adnan Menderes Universitesi
Nazilli iktisadi ve idari Bilimler Fakiiltesi
isabeyli Yerleskesi, Nazilli, AYDIN, TURKIYE
0 (256) 347 7011
http://dergipark.org.tr/niibfd
niibfd@adu.edu.tr

Bu dergide yayimlanan icerik ve dilden yazarlar sorumludur. Bu dergide yayimlanan makaleler dergi kaynak olarak gosterilmeden kullamlamaz.
The authors are responsible for the contents and language of the articles published in this journal. The articles published in this journal can not be used without referring to the journal.

© Tiim Haklar1 Saklidir. © All Rights Reserved



Nazilli Iktisadi ve Idari Bilimler Fakiiltesi Dergisi— NIIBFD
Hakemli Sosyal Bilimler Dergisi ‘ Yil: 2025 / Cilt: 6 / Sayt: 1

YAYIN KURULU

(isme gore siral)

Prof. Dr. Abdullah OZDEMIR (ADU)
Dr. Ogr. Uyesi Basak DOGAN (ADU)
Dr. Ogr. Uyesi Biilent YILDIZ (ADU)
Dr. Ogr. Uyesi Dilek ELVAN COKISLER (ADU)
Dog. Dr. Mehmet Atilla GULER (ADU)
Dr. Ogr. Uyesi Murat ARTUC (ADU)
Dr. Ogr. Uyesi Onur DURUKAL (ADU)
Doc. Dr. Sedat ALATAS (ADU)

Dog. Dr. Sercan YAVAN (ADU)

Bu dergide yayimlanan icerik ve dilden yazarlar sorumludur. Bu dergide yayimlanan makaleler dergi kaynak olarak gosterilmeden kullamlamaz.
The authors are responsible for the contents and language of the articles published in this journal. The articles published in this journal can not be used without referring to the journal.

© Tiim Haklar1 Saklidir. © All Rights Reserved



Nazilli Iktisadi ve Idari Bilimler Fakiiltesi Dergisi- NIIBFD

Hakemli Sosyal Bilimler Dergisi

vil: 2025 / Cilt: 6 / Sayi: 1

DANIsMA KuUuruLU

(Isme gore siral)

Dr. Abdullah OZDEMIR (ADU)

Dr. Adil BAYKASOCLU (DEU)

Dr. Adriana GIURGIU (University of Oradea)
Dr. Ahmet SEKERKAYA (Istanbul Uni.)

Dr. Ahmet UNLU (ADU)

Dr. Akan YANIK (ADU)

Dr. Ali CENGIZ (ADU)

Dr. Ali DERAN (Nigde Omer Halisdemir Uni.)
Dr. Ali Ender ALTUNOGLU (Mugla Sitki Kogman Uni.)
Dr. Ali 0ZDEMIR (DEU)

Dr. Ali PETEK (ADU)

Dr. Amanda KING (Georgia Southern University)
Dr. Arzu GULER (ADU)

Dr. Arzu ORGAN (PAU)

Dr. Asli YENIPAZARLI (ADU)

Dr. Askiner GUNGOR (PAU)

Dr. Atakan HATIPOCLU (ADU)

Dr. Aykut Hamit TURAN (Sakarya Uni.)

Dr. Aynur UCKAC (ADU)

Dr. Ayse Cansu GOK KISA (Hitit Uni.)

Dr. Aysegiil TUS ISIK (PAU)

Dr. Aziz BOSTAN (ADU)

Dr. Bayram COSKUN (Mugla Sitki Kogman Uni.)
Dr. Bilge DOCANLI (ADU)

Dr. Biilent YILDIZ (ADU)

Dr. Cemal IYEM (ADU)

Dr. Gagr1 KOROCLU (ADU)

Dr. Cinar OZEN (Ankara Uni.)

Dr. Ece ARMACAN (ADU)

Dr. Engin BERBER (Ege Uni.)

Dr. Engin CAKIR (ADU)

Dr. Erman COSKUN (Izmir Bakirgay Uni.)
Dr. Erol ECRIOCLU (Giresun Uni.)

Dr. Ersan OZ (PAU)

Dr. Esin SAYIN (ADU)

Dr. Esra AYTAG ADALI (PAU)

Dr. Fatma Neval GENC (ADU)

Dr. Ferhan CEBI (PAU)

Dr. Feristah SONMEZ (ADU)

Dr. Funda CONDUR (ADU)

Dr. Giilsah SEZEN AKAR (ADU)

Dr. Hadi GOKCEN (Gazi Uni.)

Dr. Hakan SARITAS (PAU)

Dr. Halil MUTIOGLU (ADU)

Dr. Hatice EROL (ADU)

Dr. Hiir Bersam BOLAT (PAU)

Dr. Hiiseyin AKTAS (Celal Bayar Uni.)

Dr. Hiiseyin GUL (ADU)

Dr. Hiiseyin SENKAYAS (ADU)

Dr. loannis KARKASIZ (University of the Aegean)
Dr. ibrahim Halil SUGOZU (Sirnak Uni.)

Dr. ilhan KUCUKKAPLAN (PAU)

Dr. ismail MAZGIT (DEU)

Dr. ismet ATES (ADU)

Dr.
Dr.
. Kamil Ufuk BiLGIN (Ankara Hac1 Bayramu Veli Uni.)
. Kemal YILDIRIM (Anadolu Uni.)

.Marina E.JOHNSON (University of Dayton)

. Md. Abdul WADUD (University of Rajshahi)

. Md. Moynul AHSAN (Ankara University)

. Mehmet Ali SUMBUL (ADU)

. Mehmet Atilla GULER (ADU)

. Mehmet Erdemir GUNDOGMUS (Bolu AiBU)

. Mehmet MARANGOZ (Mugla Sitki Kogman Uni.)

. Mehmet Metin DAM (ADU)

.Mehmet TANYAS (Maltepe Uni.)

. Mehpare TIMOR (istanbul Uni.)

. Merve irem YAPICI (ADU)

. Muhsin OZDEMIR (ADU)

. Musa iKiZOGLU (ADU)

. Mustafa Ali SARILI (ADU)

. Mustafa DOGANER (ADU)

. Mustafa MIYNAT (Celal Bayar Uni.)

. Namik Kemal OZTURK (Mugla Sitki Kogman Uni.)
. Necmi GURSAKAL (Uludag Uni.)

. Necmiye COMERTLER SIMSIR (ADU)

. Niliifer KARACASULU (DEU)

.Onur OZVERI (DEU)

.Osman PEKER (ADU)

. Omer OZPINAR (ADU)

. Pinar Siiral OZER (DEU)

. Rafet AKTAS (Yildirim Beyazit Uni.)

. Ralf WAGNER (University of Kassel)

. Sacit Hadi AKDEDE (izmir Bakir¢ay Uni.)

. Sarmite MIKULIONIENE (Mykolas Romeris University)
. Selguk PERCIN (Karadeniz Teknik Uni.)

.Sema OGLAK (ADU)

. Serkan DILEK (Kastamonu Uni.)

. Silleyman BARUTCU (PAU)

. Siileyman OZDEMIR (Bandirma Onyedi Eyliil Uni.)
. Sansel OZPINAR (ADU)

.Sevkinaz GUMUSOGLU (Yasar Uni.)

. Taner BULUT (ADU)

. Taylan URKMEZ (SolBridge Int. School of Business)
. Tuncay Ercan SEPETCIOGLU (ADU)

. Tuncer OZDIL (Manisa Celal Bayar Uni.)

. Turgay UZUN (Mugla Sitki Kogman Uni.)

. Tiirkay DERELI (Gaziantep Uni.)

. Umut EVLIMOGLU (ADU)

. Umut Tolga GUMUS (ADU)

. Utku YAPICI (ADU)

. Veysel YILMAZ (Eskisehir Osmangazi Uni.)

. Victoria Ateca AMESTOY (Uni. of Basque Country)
. Yasar UYSAL (DEU)

. Yetkin BULUT (Ondokuz Mayis Uni.)

. Yusuf ALPER (Uludag Uni.)

. Yusuf KADERLI (ADU)

Jinyoung HWANG (Hannam University)
John KING (Georgia State University)

Bu dergide yayimlanan icerik ve dilden yazarlar sorumludur. Bu dergide yayimlanan makaleler dergi kaynak olarak gosterilmeden kullamlamaz.

The authors are ible for the contents and I

© Tiim Haklart S,akhdlr.

of the articles published in this journal. The articles published in this journal can not be used without referring to the journal.

© All Rights Reserved



Nazilli Iktisadi ve Idari Bilimler Fakiiltesi Dergisi- NIIBFD
Hakemli Sosyal Bilimler Dergisi Yil: 2025 / Cilt: 6 / Sayi: 1

Bu SAyiva KATKI VEREN HAKEMLER

(isme gore sirali)

Dr. Emrah Sofuoglu (Kirsehir Ahi Evran Universitesi)
Dr. Erkam Sar1 (Aydin Adnan Menderes Universitesi)

Dr. Mehmet Fatih Demiral (Mehmet Akif Ersoy Universitesi)
Dr. Sedat Altas (Aydin Adnan Menderes Universitesi)

Dr. Umut Tolga Giimiis (Aydin Adnan Menderes Universitesi)

Bu dergide yayimlanan igerik ve dilden yazarlar sorumludur. Bu dergide yayimlanan makaleler dergi kaynak olarak gosterilmeden kullanilamaz.
The authors are resg ible for the contents and I of the articles published in this journal. The articles published in this journal can not be used without referring to the journal.

© Tiim Haklar1 Saklidir. © All Rights Reserved




Nazilli Iktisadi ve Idari Bilimler Fakiiltesi Dergisi- NIIBFD
Hakemli Sosyal Bilimler Dergisi Yil: 2025 / Cilt: 6 / Sayi: 1

ICINDEKILER

Arastirma Makalesi

ANALYSING THE SECTORS IN TERMS OF QUALITY MANAGEMENT: AHP, TOPSIS
AND EDAS APPROACH

Nasibe CAKANEL, Engin CAKIR, Irfan ERTUGRUL........ccccceucvumeueen1- 21

Arastirma Makalesi

DENiZ SEVIYESI YUKSELMELERININ CUKUROVA DELTASINDAKI TARIM
ALANLARINA OLAN POTANSIYEL ETKILERi VE BU ETKILERLE BASA CIKMA
YONTEMLERI

Mehmet AKALIN ..o cis e rn e s e ars e srm s snm nsnm svnwnm snn smnnn smnmnn smn wemnnn 2 2= 42



ANALYSING THE SECTORS IN TERMS OF QUALITY
MANAGEMENT: AHP, TOPSIS AND EDAS APPROACH

Nasibe CAKANEL!
Engin CAKIR?
frfan ERTUGRUL?
Abstract

Total Quality Management (TQM) has become a critical managerial approach for businesses seeking to gain a competitive
advantage in increasingly dynamic and globalized markets. In environments characterized by intense competition, enhancing
job performance and employee satisfaction is essential for organizational sustainability. As such, TQM serves as a strategic
framework aimed at embedding quality into every aspect of organizational operations. This study aims to identify and compare
the quality management performance of six major economic sectors in Tiirkiye for the year 2022, based on data published in
2023 by the Turkish Statistical Institute (TurkStat). The evaluation is conducted using an integrated Multi-Criteria Decision-
Making (MCDM) approach that employs the Analytic Hierarchy Process (AHP) to weight the criteria and utilizes the TOPSIS
and EDAS methods for sectoral performance ranking. By doing so, the study seeks to provide data-driven insights into sectoral
strengths and weaknesses in quality management and to offer strategic guidance for improvement efforts.

The criteria selected for the analysis include production value, number of employees, productivity (calculated as production
value per employee), turnover, and number of enterprises. According to the AHP results, production value (0.5208) and number
of employees (0.2495) emerged as the most influential criteria in determining quality performance. The consistency of the AHP
decision matrix was validated with a consistency ratio (CR) of 0.0993, ensuring the methodological reliability of the weighting
process. The sectoral rankings obtained from both TOPSIS and EDAS methods showed strong alignment. In both evaluations,
the industrial sector demonstrated the highest quality management performance, indicating its strong capacity in terms of
output, workforce size, and structured quality practices. Conversely, the construction sector consistently ranked lowest,
revealing significant deficiencies in quality implementation and highlighting the need for targeted improvement strategies and
comprehensive project management reforms.

Keywords: Sectoral Evaluation, Total Quality Management, Multi-Criteria Decision Making, AHP, TOPSIS, EDAS
JEL Codes: C44, C61, D81, L15, M31

SEKTORLERIN KALITE YONETIMI ACISINDAN iNCELENMESi: AHP, TOPSIS
VE EDAS YAKLASIMI

Ozet

Toplam Kalite Yonetimi (TKY), giderek daha dinamik ve kiiresellesen piyasalarda rekabet avantaji elde etmeyi hedefleyen
isletmeler igin kritik bir yonetim yaklasimi haline gelmistir. Yogun rekabetin hakim oldugu ortamlarda is performansinin ve
¢alisan memnuniyetinin artirilmasi, orgiitsel siirdiiriilebilirlik agisindan biiylik 6nem tagimaktadir. Bu dogrultuda TKY, kalite
anlayigin1 orgiitsel faaliyetlerin her agamasina entegre etmeyi amaglayan stratejik bir ¢er¢eve sunmaktadir. Bu ¢aligma,
Tiirkiye’deki alt: temel ekonomik sektériin 2022 yilna ait kalite yonetimi performanslarim, Tiirkiye Istatistik Kurumu (TUIK)
tarafindan 2023 yilinda yayimlanan veriler temelinde belirlemeyi ve karsilastirmay1 amaglamaktadir. Degerlendirme siireci,
kriterlerin agirliklandirilmasinda Analitik Hiyerarsi Siireci (AHS) ve sektdrlerin performans siralamasinda TOPSIS ile EDAS
yontemlerini i¢eren biitiinlesik bir Cok Kriterli Karar Verme (CKKV) yaklasimiyla gergeklestirilmistir. Bu sayede ¢aligma,
sektorlerin kalite yonetimi agisindan giiglii ve zay1f yonlerine iligkin veri temelli iggdriiler sunmay1 ve iyilestirme ¢alismalarina
stratejik yonlendirme saglamay1 hedeflemektedir.

Analizde kullanilan kriterler; tiretim degeri, calisan sayisi, verimlilik (liretim degeri/¢alisan sayisi), ciro ve girisim sayisidir.
AHP yo6ntemiyle yapilan agirliklandirma sonuglarina gore, kalite performansini belirlemede en etkili iki kriterin iiretim degeri
(0.5208) ve calisan sayist (0.2495) oldugu belirlenmistir. Karar matrisinin tutarliligi, 0.0993’liik tutarlilik orani (CR) ile
dogrulanmis ve yontemin metodolojik giivenilirligi saglanmistir. TOPSIS ve EDAS yontemleriyle elde edilen sektor
siralamalar1 biiylik Olgiide oOrtigmektedir. Her iki analizde de sanayi sektorii, en yiiksek kalite yonetimi performansini
sergileyerek; liretim hacmi, is giicli biiyiikliigii ve sistematik kalite uygulamalar1 agisindan gii¢lii bir yapiya sahip oldugunu
gostermistir. Buna karsilik, her iki yontemde de insaat sektorii en diisiik sirada yer almis ve bu durum, sektorde kalite yonetimi
uygulamalarinin yetersizligini ve kapsamli iyilestirme stratejilerine olan ihtiyaci ortaya koymustur.

Anahtar Kelimeler: Sektorel Degerlendirme, Toplam Kalite Yonetimi, Cok Kriterli Karar Verme, AHP, TOPSIS, EDAS
JEL Kodlari: C44, C61, D81, L15, M31
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INTRODUCTION

Total Quality Management (TQM) is a comprehensive and structured approach to organizational
management that seeks to improve the quality of products and services through ongoing refinement in
response to continuous feedback. It involves the participation of all members of an organization in
improving processes, products, services, and organizational culture. Total Quality Management (TQM)
provides significant advantages in areas such as business development and performance management.
In this context, TQM practices increase productivity, offer advantages such as the ability to identify
problems, and engage in activities to reduce costs. It is effectively applied across a wide range of sectors,
including manufacturing, healthcare, education, public administration, and service industries,
contributing to enhanced efficiency, customer satisfaction, and organizational excellence. The interest
in TQM has a global spread and many countries, organizations and businesses pay special attention to
quality management practices. Internationally, countries such as Japan, the United States, and European
Union members have integrated TQM into national quality strategies and industrial policies. In Turkey,
TQM has been implemented in various sectors through initiatives led by both the public and private
sectors, such as quality awards, ISO certification programs, and institutional reforms aimed at fostering
quality culture. In addition, TQM stands out as one of the basic elements of contemporary business
understanding, and its economic contributions to all sectors, especially the industrial and service sectors,
have made it necessary to adopt quality-oriented approaches in these sectors. For example, while the
industrial sector sustains economic growth by ensuring the continuity of production, the service sector
contributes to increasing social welfare. The differences and dynamics between all sectors require
quality management to be evaluated on a sectoral basis. As the locomotive of the Turkish economy, these
sectors are critical for increasing the country's competitiveness and ensuring sustainable growth.
However, there are limited scientific studies on the criteria by which these sectors should be evaluated
in terms of quality management and how these criteria should be ranked.

Quality management approaches shape not only financial performance but also cultural and
environmental impacts. The aim of this study is to prioritize the sectors in Turkey in line with the criteria
affecting quality, encourage continuous improvement processes and increase competitiveness. Agan
(2016) states that employee participation is a critical factor in the success of TQM and that management
should support this process.

There are a limited number of studies that reveal the differences in quality management between sectors
in Turkey. In this study, the criteria affecting quality are weighted using the AHP method and the sectors
are ranked using TOPSIS and EDAS methods. The TurkStat data for 2023 used in the study provides a
reliable data set for the evaluation of sectoral differences for the year 2022.

This study is important in terms of providing a data-based and comparative evaluation framework for
understanding the strengths and weaknesses of sectors in quality management. By using production
value, number of employees, productivity, turnover, and number of enterprises as evaluation criteria, the
study presents a comprehensive picture of sectoral performance. The application of the Analytic
Hierarchy Process (AHP) enables the determination of the relative importance of each criterion through
expert judgment, while the use of TOPSIS and EDAS methods allows for the ranking of sectors based
on different performance logics—namely, proximity to an ideal solution and distance from an average
benchmark.

The study also contributes to filling a critical gap in national literature by systematically evaluating the
quality management performance of sectors using a multi-method decision model. As a result of the
research, the findings are expected to guide policymakers, business managers, and sectoral stakeholders
in developing targeted strategies for quality improvement. The recommendations derived from the
results aim to support the effective shaping of quality management practices in alignment with the
unique characteristics and needs of each sector.
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1. LITERATURE REVIEW

In recent years, the EDAS method has been widely used in different sectors in combination with other
CRM methods such as AHP and TOPSIS. These methods, which are preferred in the evaluation and
ranking of alternatives in various fields such as finance, logistics, energy and e-commerce, allow
decision processes to be carried out more objectively and effectively. In this section of the study, studies
that are similar to the purpose and methods of this article are included.

Quality management is a discipline that aims to optimize the processes of items and maintain products
and services continuously. This field includes methods such as quality control, quality assurance systems
and total quality management (TQM). TQM is an approach to improve quality with all warehouses,
reserves and resources (Juran & Godfrey, 1999). This management approach is based on the principles
of continuous regime and customer orientation.

TOPSIS is frequently preferred by researchers in the evaluation of business performance due to its
advantages (Demireli, 2010: 104; Y1ldirim & Onder, 2014: 134).

Some of the studies in which AHP is used independently are as follows: Lombardi et al. (2016) used
this method to identify combinations of isolated power systems; Kumru and Kumru (2014) developed a
method for selecting the most appropriate transportation mode. Ko¢ and Burhan (2014), Verma and
Pateriya (2013), Asamoah et al. (2012), Chan and Chan (2010) and Levary (2008) used the AHP method
in supplier selection processes. In addition, Yavuz (2013) identified flexibility, cost, delivery and quality
as the main criteria in his study conducted in a food business operating in the retail sector.

Different methods are used to improve quality in industrial and service sectors. In the industrial sector,
ongoing adaptation and efficiency in the production process gain importance; while in the service sector,
customer interaction and service customization are at the forefront. Therefore, different quality
management strategies are required for each sector. In the literature, quality management systems are
shaped by international standards such as ISO 9001, which provide a framework for organizational
structure and broad scope (Oakland, 2014).

The study by Zavadskas et al. (2014) provides a comprehensive overview of QMS methods. The study
includes examples of AHP and TOPSIS methods and examines different application areas of these
methods in detail.

In the energy sector, the EDAS method developed by Ghorabaee et al. (2015) is used to evaluate energy
investments and rank the financial performance of companies. Studies show that EDAS is a powerful
method to be used together with TOPSIS in financial performance analysis.

Gumiis et al. (2017) analyzed the financial performance of 15 companies traded in the BIST cement
sector by using financial ratios and cash flow ratios calculated from 2016 financial statements of the
companies using TOPSIS method. Sureeyatanapas et al. (2018) presented an extension of the traditional
TOPSIS method for the case of uncertain or unavailable criteria weights.

Various packages reveal that AHP and TOPSIS methods are very useful for the effective deployment of
quality management practices and that these methods are very useful, especially for the acquisition of
complex parts. While AHP allows for a better weighting of the criteria used in sectoral evaluations,
TOPSIS offers an objective ranking recommendations to select the most appropriate sector based on
these expenditures (Taylan & Celik, 2019).

In a study by Ersoy (2021), Entropy-based TOPSIS, EDAS and CODAS methods were used to
determine the most suitable computer hardware for a company in the e-commerce sector. In the study,
Entropy method was used to calculate the uncertain criteria weights and then the alternatives were
ranked by TOPSIS, EDAS and CODAS methods.
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2. MATERIALS AND METHODS

In this study, a multi-criteria decision-making (MCDM) approach is adopted to evaluate sectoral quality
management performance using AHP (Analytic Hierarchy Process), TOPSIS (Technique for Order of
Preference by Similarity to Ideal Solution), and EDAS (Evaluation based on Distance from Average
Solution) methods. These methods were selected due to their complementary strengths in handling
subjective judgments, proximity-based ranking, and distance-from-average evaluations. The integration
of these methods provides a robust analytical framework for comparing performance indicators across
different sectors in a systematic, transparent, and data-driven manner. The analysis is based on 2022
sectoral data provided by the Turkish Statistical Institute (TurkStat), and the methodology is structured
into clearly defined steps for each MCDM technique to ensure consistency and validity in the evaluation
process.

2.1.  AHP, TOPSIS and EDAS Methods

The use of CRM methods is becoming more and more important to evaluate quality management in
industry and service sectors in an effective and unbiased manner. Methods such as AHP, TOPSIS and
EDAS allow for more accurate and comprehensive performance analysis by taking into account sector-
specific differences. By using these methods, it becomes possible to develop more effective quality
management policies by making comparisons between sectors. In this respect, the main purpose of this
study is to analyze the contributions of the mentioned QQM methods to quality management at sectoral
level and to provide applicable solution suggestions for enterprises.

2.1.1. AHP Method

AHP is a method that is used to solve CRM problems and takes into account the subjective preferences
of the decision maker. This technique simplifies complex decision problems, reducing them to smaller
and manageable sub-criteria. It then performs a weighting process based on the relative importance of
these sub-criteria. AHP is a particularly useful tool for decision makers who want to balance between
different losses or gains and determine criteria weights (Saaty, 1980). This method aims to determine
the relative priorities of alternatives in the decision-making process and to measure the consistency of
the decision maker's evaluations. The main strength of the AHP is that it considers the intuitive
judgments of the decision maker and organizes these judgments in a systematic way. The fact that the
decision maker makes decisions based on knowledge and experience makes it easier for the method to
adapt to decision processes. The effectiveness of the AHP method is enhanced by the fact that it
considers concrete and abstract elements together and provides a partially simple solution (Al-Subhi Al-
Harbi, 2001: 20). The application stages of the AHP method are given below in order.

Step 1. Establishing the Model and Defining the Problem

All factors affecting the decision process are identified through expert opinions or surveys. Based on the
data obtained, the objective, criteria, sub-criteria and alternatives are defined, and a hierarchical structure
is created to show the relationships between these elements (Yang & Lee, 1997: 246).

Step 2. Data Collection and Preparation of Pairwise Comparison Matrices

Once the hierarchical structure is determined, data are collected using the pairwise comparison scale
(Saaty, 1986: 843). At this stage, a pairwise comparison matrix of “mXn” dimensions is created (Cheng
et al., 2002: 34).

1 ai, .. Qqp
A= 1/?21 a:22 a:2n (1)
1/aml Am2 w1
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Step 3. Calculation of the Relative Weights (Eigenvectors) of Hierarchical Elements

Following the creation of the pairwise comparisons matrix, normalization is performed on the matrix to
calculate the relative weight of each element. This is done by taking the sum of the column values and
dividing each value by the column sums. Then, by averaging the values in the rows and obtaining the
eigenvectors, the importance level of each criterion is determined (Cheng & Li, 2001: 33).

Step 4. Calculating the Consistency Ratio and Assessing Validity

The Consistency Ratio (CR) is calculated to test the validity of the pairwise comparisons obtained in the
decision process. For consistency to be at an acceptable level, the CR value should be below 0.1 (Chan
et al., 2006: 641). The following steps are followed to calculate the consistency ratio:

Consistency index; CI = (Amax — n)/(n — 1) is calculated with the formula.

The consistency ratio (CR = CI/RI) can be calculated by using Table 3 (RI = random consistency index,
Amax= largest eigenvector value of the pairwise comparisons matrix and n = number of columns).
Appropriate CR values were generated for different matrix sizes. For 3*3 matrices the CR value = 0.05;
for 4*4 matrices the CR value = 0.08; for larger matrices the value is 0.1 (Shyjith et al., 2008: 380-381).

Step 5. Using Relative Weights in the Decision Process

After the relative weights of the elements at each level of the hierarchy are calculated, a choice is made
between the alternatives at the last level. At this stage, the alternative with the highest score is evaluated
as the most appropriate option and the alternatives are compared using these weights in the decision
process (Cheng et al., 2002: 35).

2.1.2. TOPSIS Method

The TOPSIS method was developed by Hwang and Yoon (1981) and is a common method used in the
problem of MCDM. This approach is based on the proximity of alternatives to the positive ideal solution
and the distance from the negative ideal solution. This feature enables decision makers to make an
accurate and rational choice among a large number of criteria and alternatives. In addition, TOPSIS has
a simple and understandable mathematical structure and provides an objective analysis in the decision-
making process (Hung & Chen, 2009). The application stages of the TOPSIS method are given below
in order.

Step 1. Creating the Decision Matrix (A)

The decision matrix created in Equation (2) according to the alternatives and criteria is denoted by A.
Each element a; of this matrix represents the actual value of alternative i in matrix A according to
criterion j (Rao, 2008: 444).

a1 aqn Ain
a a we Qap

A=|7E0 TR T ©)
An1 Apz - Amn

Step 2. Creating the Normalized Decision Matrix

After the decision matrix A is created, the normalized decision matrix is obtained using the formula in
Equation (3) (Mahmoodzadeh et al., 2007:138).

@i
Ty = ©)
k=1%%;j
(ryj; 1 1,2, ... N; number of criteria j: 1,2,....K; number of alternatives)
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Step 3. Creating the Weighted Normalized Decision Matrix (V)

A weighted decision matrix is created by multiplying the weights (w;;) determined for each criterion by
the elements of the normalized matrix: V;;= (w;jx R;;)

This matrix provides data containing the relative importance of the criteria (Rao, 2008: 444).
Step 4. Determination of Ideal (A*) and Negative Ideal (A7) Solutions

The positive ideal solution ( A*) contains the best performance values and the negative ideal solution
(A7) contains the worst performance values. Ideal solutions are calculated as follows (Yurdakul & I,
2005: 4613):

A* = {(max;"|j € ), (min}"|j € J')} )
A~ = {(min]Yj € J), (max,"|j € )} 5)

The values obtained from Equation (4) are shown as A* = {v{, v, ..., U5 } and the values obtained from
Equation (5) are shown as A~ = {v{,v5, ..., vy }

Step 5. Calculation of Segregation Measures

At this step, the separation measures for each alternative are computed by determining their distances
from the positive ideal and negative ideal solutions. These distances represent how far each alternative
deviates from the optimal and the least desirable performance levels, respectively. The closer an
alternative is to the ideal solution, and the farther it is from the negative ideal, the more favorable its
overall evaluation. The calculations are performed using the following formulas.

"For alternative j, the distance from the ideal solution (S;), is defined as the ideal separation, while the
distance from the negative ideal solution (S;") is defined as the negative ideal separation and is calculated
using the equation in Equation (6) and Equation (7) (Mahmoodzadeh et al., 2007: 139)

S = \/Z?zl(vij —v/)? (6)

S = \/Z?:l(vij —v7)? (7
Step 6. Calculating Relative Proximity to the Ideal Solution

Using the equation in Equation (8), the relative proximity to the ideal solution (C;") is calculated and
higher values indicate better performance (Olson, 2004:2).

S
G =5
L i

0<cr<1 (8)

Step 7. Ranking of Alternatives

The alternatives are ranked according to the value of C; and the alternative closest to the positive ideal
solution is determined as the most appropriate choice.

2.1.3. EDAS Method

The EDAS method is a CRM technique developed by Keshavarz Ghorabaee et al. (2015). EDAS uses
the distances to the average solution to rank alternatives according to specified criteria. This method has
the advantages that it can work with uncertain data, the computational process is simple and offers
flexibility to decision makers. The basic principle of the EDAS method is based on calculating the
positive and negative distances of each alternative to the average solution. The performance of the
alternatives is determined by comparing them to the average solution. This feature offers a
complementary approach to AHP and TOPSIS methods (Stevi¢ et al., 2018). The application stages of
the EDAS method are listed below in order.
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Step 1. Creating the Decision Matrix

The EDAS method begins with the construction of a decision matrix that outlines all alternatives and
the criteria by which they are evaluated. This matrix serves as the foundational structure for the analysis,
where each element reflects the performance value of a specific alternative with respect to a given
criterion. In Equation (6), n represents the total number of criteria, while m denotes the number of
alternatives considered in the decision-making process.

X113 X1z o Xin

_ _ | %21 X2 o Xon
X= [xij]mxn - : : o ©)

Xm1 Xmz - Xmn

Step 2. Creating the Mean Values Matrix

In the second step, the mean values matrix is obtained for each of the criteria. This process is created by
averaging the j. criterion values in the decision matrix as shown in Equation (10).

n
Yizq Xij

AV = (10)

Step 3. Calculation of Positive and Negative Distance from Average Matrices

After the initial decision matrix is created, positive distance from average (PDA) and negative distance
from average (NDA) matrices are created by using Equation (11) and Equation (12).

PDA = [PDA;j]nxm (11)
NDA = [NDA;j]nxm (12)

Where PDA is the positive distance of alternative i from the average solution according to criterion j
and NDA is the negative distance of alternative i from the average solution according to criterion j. In
other words, the average values of each value in the decision matrix calculated by Equation (10) are
determined and the positive and negative distances of each alternative from the average according to
various criteria are obtained as PDA;; and NDA;; by processing the maximum value in the relevant
column. Furthermore, in the construction of the distance matrices, it is taken into account whether the
criteria have benefit or cost characteristics, and the formulas in Equation (13-16) are used to ensure this
situation.

The benefit criterion refers to the criteria that are desired to be maximum.

__ max (O,(Xij—AV]'))

PDA;; = AV, ,J. € benefit criterion (13)
NDA;; = %@,]. € benefit criterion (14)

The cost criterion refers to the criteria that are desired to be minimum.

_ max 0,(Avj—X;))

PDA;; = AV, ,J. € cost criterion (15)
NDA;; = w,]. € cost criterion (16)
) AV;

Step 4. Calculation of Weighted Total Positive and Negative Distances

In step 4 of the EDAS method, total positive (SP;) and negative distances (SN;) are calculated through
positive-negative distance matrices. This is done by using the formulas in Equation (17) and Equation
(18) and multiplying the distance matrices by the weight values (w;) that express the importance levels.
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SP; = Y7L w;PDA;; a7

SN; = Xj=1 wjNDA;; (18)
An increase in the value of SP; and a decrease in the value of SN; indicates that the alternatives are at
the desired level, that is, the alternatives have reached the optimal level at the end of the application.
Step 5. Normalization of Weighted Total Distances

At this stage of the method, the values of SP; and SP; are normalized with the formulas in Equation
(17) and Equation (18) to obtain the normalized weighted total positive and negative values of
alternative i.

SP;

NSPl = W (19)
SN;
NSN; =1--——— (20)

Step 6. Calculating the Evaluation Scores of Each Alternative

In the final step of the EDAS method, the performance score of each alternative (AS;) is computed using
Equation (21). These scores reflect the overall evaluation of the alternatives based on their positive and
negative distances from the average solution. Once calculated, the alternatives are ranked in descending
order according to their AS; values, and the one with the highest score is identified as the most favorable
or optimal option within the decision-making context.

AS; = Z(NSP; + NSN)) 1)
2

2.2. Data Source

This study is based on statistical data on sectors published by TurkStat in 2023. The data set used
includes critical performance indicators such as sectoral production value, number of employees,
productivity (calculated within the scope of the study), turnover and number of enterprises for 2022.
These data provide the basic information needed to assess the quality management performance of the
sectors.

For the assessment of sectors in terms of quality management, the following elements were taken into
account:

- Value of Production: Reflects the total production volume of the sectors.

- Number of Employees: Refers to the size of the workforce in the sector and the sectoral
employment structure.

- Productivity: It represents the amount of output produced by the sectors per labor force and is
calculated as “Value of Production/Number of Employees”.

- Turnover: Indicates the financial performance and market share of the sectors.
- Number of Enterprises: Refers to the diversity and density of enterprises in the sector.

These elements are the basic parameters that enable the sectors to be compared and analyzed in the
context of quality management practices. The data were analyzed with AHP, TOPSIS and EDAS
methods and the performance rankings of the sectors were made.

Sectoral scope:

Annual industry and services statistics published by TUIK are prepared by years using different activity
classifications. NACE Rev.1.1 classification was used between 2002-2008 and NACE Rev.2
classification has been used since 2009. This classification is applied as the Statistical Classification of
Economic Activities in the European Community. The scope of the study includes the following sectors
in accordance with the NACE Rev.2 classification:
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Industry sector:

Mining and quarrying
Manufacturing
Electricity, gas, steam and air conditioning production and distribution

Water supply; sewerage, waste management and remediation activities

Construction sector:

Construction

Trade sector:

Wholesale and retail trade

Repair of motor vehicles and motorcycles

Transportation and communication sector:

Transportation and storage

Information and communication

Self-employment and other services sectors:

Accommodation and food service activities
Professional, scientific and technical activities
Administrative and support service activities
Education

Human health and social work activities

Culture, arts, entertainment, recreation and sports

Other service activities

Rental sector:

Real estate activities

Sectors not covered:

Agriculture, forestry and fisheries

Finance and insurance activities

Public administration and defense; compulsory social security
Activities of households as employers

Activities of international organizations and their representative offices

Confidentiality principles:

e-ISSN 2717-9109

TUIK acts in accordance with confidentiality principles as per the Turkish Statistical Law No. 5429.
Sector data is not published in sectors with fewer than three enterprises or in cases where one or two
enterprises are dominant. These data are included in sector totals or country-wide statistics (TUIK,
2022), as shown in Table 1.
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Table 1. Analysis Based on Data from TUIK

Number of Number
Sectors Production Value Emplovees Productivity Ciro (C4) of
(C1) (pcg (C3) Initiatives
(C5)
Industry (P1) 12.786.510.218.712 | 5.348.832 | 2.390.524 13.320.792.865.870 | 481.999
(CPOZI;S“C“O“ 1.735.668.763.043 | 1.716.831 | 1.010.972 1.817.338.489.953 | 283.435
Trade (P3) 2.366.441.173.090 | 4.430.779 | 534.091 15.941.134.292.437 | 1.363.585
Transportation
and o 2.375.965.359.171 | 2.000.574 | 1.187.642 2.990.737.699.555 | 628.836
Communication
(P4)
Self-
employment and | | 33 )39 ce5679 | 4.081.834 | 388.058 2.037.237.390.596 | 966.985
Other  Service
Enterprises (P5)
Rental (P6) 274.627.698.295 167.312 1.641.411 281.612.870.852 59.624

The variables presented in Table 1—Production Value (C1), Number of Employees (C2), Productivity
(C3), Turnover (C4), and Number of Enterprises (C5)—were selected as the evaluation criteria for this
study. These indicators were chosen due to their direct relevance to sectoral performance and their
alignment with the principles of quality management. As such, they constitute the core criteria set
utilized in the multi-criteria decision-making framework and were weighted using the Analytic
Hierarchy Process (AHP) to reflect their relative importance in assessing quality management across
sectors.

Furthermore, the sectoral alternatives listed in Table 1 were evaluated using TOPSIS and EDAS, two
widely applied Multi-Criteria Decision-Making (MCDM) methods that allow for a comprehensive
ranking of alternatives based on the selected criteria. These techniques were employed to generate
performance scores for each sector, thereby enabling a comparative analysis of their quality management
capabilities. The integrated use of AHP for determining criteria weights and TOPSIS/EDAS for ranking
ensures that the assessment is both methodologically robust and analytically consistent. The sectors
evaluated in this study include Industry (P1), Construction (P2), Trade (P3), Transportation and
Communication (P4), Self-employment and Other Service Enterprises (P5), and Rental (P6). These
alternatives represent key components of Tiirkiye’s economic structure and differ significantly in terms
of operational characteristics, scale, and complexity. By applying the same evaluation framework to
these diverse sectors, the study enables a systematic and objective comparison of their respective quality
management performances, thus providing actionable insights for policymakers, regulators, and sector
leaders.

3. APPLICATION

In this section, the findings obtained through the application of AHP, TOPSIS, and EDAS methods are
presented in detail. The analysis was conducted to evaluate the sectoral quality management
performance based on five main criteria: production value, number of employees, productivity, turnover,
and number of enterprises. These criteria were weighted using the Analytic Hierarchy Process (AHP)
through expert judgment, and the consistency of the decision matrices was verified. Subsequently, the
sectoral performances were analyzed using the TOPSIS and EDAS methods, which rely on ideal
solution proximity and distance from average, respectively. The results obtained from each method were

10
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interpreted comparatively to determine the relative performance of the sectors in terms of quality
management. The analyses provide insight into the strengths and weaknesses of each sector, offering a
data-driven foundation for strategic improvement and policy development.

The primary objective of this study is to develop a comprehensive and systematic framework for
evaluating the quality management performance of key economic sectors in Tiirkiye using a multi-
criteria decision-making (MCDM) approach. By integrating AHP for criteria weighting and TOPSIS
and EDAS for performance evaluation, the study aims to deliver an analytically sound methodology that
reflects both expert judgment and quantitative sectoral data. The focus on five fundamental indicators—
production value, number of employees, productivity, turnover, and number of enterprises—ensures that
the evaluation is grounded in widely recognized metrics of organizational performance.

The significance of this study lies in its potential to inform sector-specific improvement strategies by
highlighting the relative strengths and weaknesses of each sector. Through the application of AHP,
sectoral priorities are clarified based on expert consensus, while the use of TOPSIS and EDAS enables
a nuanced comparison of sectoral performance under varying methodological perspectives. The
consistency between these methods reinforces the reliability of the results and enhances their
applicability for decision-makers. Ultimately, the study provides a data-driven basis for directing quality
management reforms, resource allocation, and policy interventions, supporting the broader goals of
sustainable development and competitive growth within Tiirkiye’s economy.

3.1.  AHP Analysis Findings

In the study, CR values were calculated for criteria and alternatives within the scope of the AHP method
used in the decision-making process. As a result of these calculations using Microsoft Excel program, it
was determined that all consistency ratios obtained for criteria and alternatives were less than 0.10. This
result indicates that the decision matrices are consistent, and the evaluations are reliable. Furthermore,
this supports that subjective errors are minimized in the decision-making process and AHP analysis is
valid.

Criteria Weighting: Analytic Hierarchy Process (AHP) and Expert Opinions

In the study, the criteria weights to evaluate the sectors in terms of quality management were determined
as a result of one-to-one interviews with 4 authorized experts (Appendix 1). The experts compared the
five criteria with each other using the pairwise comparison method and determined the relative
importance of the criteria. Table 2 presents the pairwise comparison matrix obtained from expert
opinions.

Table 2. Pairwise Comparison Matrix Obtained from Expert Opinions

Criteria C1 C2 C3 C4 C5
C1 1 31/4 7 7 81/4
C2 1/3 1 33/4 4 61/4
C3 1/7 2/7 1 11/4 41/2
C4 1/7 1/4 7/8 1 5
C5 1/8 1/6 1/4 1/4 1

The normalized weights and the priority vector results of the criteria determined through AHP are
presented in Table 3. This table shows how each criterion was weighted based on expert evaluations and
reflects their relative importance in assessing sectoral quality management performance. The results
demonstrate that the criteria were consistently evaluated and that the derived weights can be reliably
used in further analysis.

11
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Table 3. AHP Weighting of Criteria with Priority Vector

Criteria C1 C2 C3 C4 C5
C1 0.5801 0.6565 0.5430 0.5181 0.3300
C2 0.1813 0.2020 0.2909 0.2961 0.2500
C3 0.0837 0.0564 0.0776 0.0925 0.1800
C4 0.0837 0.0522 0.0679 0.0740 0.2000
C5 0.0711 0.0329 0.0207 0.0193 0.0400

The ranking of the criteria based on their average weight values is provided in Table 4. This ranking
highlights the most influential criteria in the decision-making process, with production value emerging
as the most significant, followed by productivity. The lower ranks of other criteria such as number of
employees indicate their relatively limited impact on quality management performance according to
expert judgment.

Table 4. AHP Criteria Weighting Ranking

Criteria Average Rank
C1 0.5208 1
C2 0.2495 2
C3 0.0949 4
C4 0.0976 3
Cs 0.0372 5

Relative Importance of Criteria (AHP Findings):

In the analysis using AHP, the relative importance of the criteria affecting the performance of the sectors
in terms of quality management was calculated, and production value and productivity stood out among
the most critical criteria determining quality management performance.

Production Value (C1 — 0.5208): This remains the most important criterion in evaluating quality
management performance. Its high weight indicates that economic contribution and output volume are
central to how quality is perceived at the sectoral level. Sectors with higher production volumes are seen
as more successful in managing quality.

Number of Employees (C2 — 0.2495): Contrary to the previous assessment, this criterion now has the
second highest importance. This shows a significant shift in emphasis, suggesting that employment scale
and workforce presence are increasingly considered important indicators of operational quality and
institutional capacity within sectors.

Turnover (C4 — 0.0976): Turnover is now the third most influential factor. Although not as critical as
production value or workforce size, it still reflects the financial performance and market strength of the
sector. Its moderate weight implies that financial turnover supports quality, but is not the primary
determinant.

Productivity (C3 — 0.0949): Productivity, previously the second most important factor, now ranks
fourth. This shows a reduced emphasis on efficiency, suggesting that in the updated model, raw output
and labor capacity are seen as more influential than efficiency metrics in quality management
evaluations.

Number of Initiatives (C5 — 0.0372): This remains the least important criterion. The relatively low
weight indicates that entrepreneurial density or number of active firms has a minimal impact on
perceived quality. It may suggest that just having many businesses does not necessarily contribute to
effective or structured quality practices.

To assess the reliability of the pairwise comparisons made in the AHP process, a consistency analysis
was conducted. The consistency indicators were calculated as follows: maximum eigenvalue (Amax) =
5.4449, consistency index (CI) = 0.1112, and consistency ratio (CR) = 0.0993. Since the CR value is
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slightly below the generally accepted threshold of 0.10, the decision matrix is deemed sufficiently
consistent. This indicates that the judgments used in the pairwise comparisons are logically coherent
and stable, supporting the validity of the resulting priority vector. Overall, the revised AHP model
provides a robust and reliable framework for assessing quality management performance across sectors,
with a focus on economic capacity and workforce as the leading determinants.

These results provided a strong basis for evaluating cross-industry quality management performance
and contributed to the subsequent TOPSIS and EDAS analysis.

3.2.  TOPSIS Analysis Results

The calculated criteria weights will be used to evaluate the performance of the alternatives (sectors)
using the TOPSIS method. In the TOPSIS method, the ranking will be created by calculating the distance
of each alternative from the ideal and negative ideal solutions. The distance from the ideal solution (S;’),
is defined as the ideal separation, while the distance from the negative ideal solution (S;) is defined as
the negative ideal separation and is calculated using the equation in Equation (6) and Equation (7). Table
5 shows the performance indicators obtained for the alternatives.

Table 5. TOPSIS Decision Stage

Alternatives st S; C;
P1 0.0254 0.5355 0.9547
P2 0.4640 0.0820 0.1502
P3 0.4186 0.1883 0.3102
P4 0.4356 0.1095 0.2010
P5 0.4402 0.1819 0.2924
P6 0.5350 0.0381 0.0665

The evaluation scores (C;) i.e. performance values, of each alternative sector were calculated by using
the formula in Equation (18). Table 6 shows the ranking of the performance values of the alternatives.

Table 6. TOPSIS Performance Rankings of Alternatives

P1 P2 P3 P4 P5 P6
C; 0.9547 0.1502 0.3102 0.2010 0.2924 0.0665
Arrangement 1 5 2 4 3 6

3.3.  EDAS Analysis Findings

The calculated criteria weights will be used to evaluate the performance of alternatives (sectors) using
the EDAS method. In the EDAS method, the positive and negative distance of each alternative to the
average solution will be calculated and the ranking will be created. The weighted total positive distance
(SP;) calculated with the formula Equality (14) and the weighted total positive distance (SN;) calculated
with the formula Equality (15) for the regions in Table 6 were obtained. Then, the SP; and SP; values
were normalized with the formulas in Equality (16) and Equality (17) to obtain the normalized weighted
total positive and negative values of the i. alternative. The performance indicators obtained for the
alternatives are given in Table 7.

Table 7. EDAS Alternatives Performance Indicators

Alternatives SP; SN; NSP; NSN; AS;
Pl 1.7321 0.0088 1.0000 0.9896 0.9948
P2 0.0000 0.4832 0.0000 0.4273 0.2137
P3 0.3085 0.2288 0.1781 0.7288 0.4535
P4 0.0000 0.3139 0.0000 0.6280 0.3140
P5 0.1703 0.3683 0.0983 0.5635 0.3309
P6 0.0357 0.8437 0.0206 0.0000 0.0103
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The evaluation scores (AS;) for each alternative sector, namely the performance values, were calculated
using the formula in Equation (18). Table 8 shows the ranking of the performance values of the
alternatives.

Table 8. EDAS Alternative Performance Rankings

P1 P2 P3 P4 PS5 Pé6
AS; 0.9948 0.2137 0.4535 0.3140 0.3309 0.0103
Arrangement 1 5 2 4 3 6

The evaluation results derived from both the TOPSIS (Technique for Order Preference by Similarity to
Ideal Solution) and EDAS (Evaluation Based on Distance from Average Solution) methods revealed
that the alternative rankings across sectors were identical. This alignment confirms the robustness and
consistency of the applied multi-criteria decision-making framework. Despite the methodological
differences between the two techniques—where TOPSIS is based on the proximity to ideal and anti-
ideal solutions, and EDAS evaluates alternatives based on their deviation from the average—the fact
that both yielded the same ranking order enhances the credibility of the findings. It demonstrates that
the relative quality management performance levels of the sectors are stable and method-independent
under the given criteria and weight structure. Such consistency provides strong validation for the
decision model and supports the reliability of sectoral quality assessments made within this study.

According to the evaluation results obtained through both the TOPSIS (Technique for Order Preference
by Similarity to Ideal Solution) and EDAS (Evaluation Based on Distance from Average Solution)
methods, the Industrial Sector (P1) consistently ranked first among all alternatives, demonstrating
superior performance in terms of quality management. This convergence across methodologies
highlights the industrial sector’s robust integration of structured quality processes, particularly in
relation to its dominant position in production value, workforce size, and turnover. The sector's
commitment to technological advancement and operational discipline reinforces its leading status in
both analyses. The Trade Sector (P3) secured second place in both methods, suggesting that its strong
financial activity and market presence are critical contributors to its performance. While not as
prominent as the industrial sector, the trade sector's competitiveness can be further enhanced through
more systematic customer-focused quality strategies and continuous improvement initiatives.

The Service Sector (P5) ranked third in both models, reflecting a moderate level of performance.
Although entrepreneurial activity and service diversity are strengths, the sector lacks a fully developed
and formalized quality management infrastructure. Perceived service quality and responsiveness remain
areas requiring attention to improve overall outcomes. Closely following, the Transportation and
Communication Sector (P4) ranked fourth in both approaches, reinforcing its position as a sector with
strategic importance but operational limitations. Its relatively low scores underscore the need for
stronger process standardization and customer orientation to boost performance levels.

The Construction Sector (P2) and Rental Sector (P6) occupied the fifth and sixth positions, respectively,
across both methods. The construction sector faces ongoing challenges related to project delivery, cost
efficiency, and production consistency, which significantly hinder its quality performance. Similarly,
the rental sector’s extremely low scores indicate substantial deficiencies in service standardization,
client engagement, and quality monitoring mechanisms. The alignment of these rankings in both
TOPSIS and EDAS confirms the severity of quality management gaps in these domains and supports
the need for targeted interventions.

The consistency in sectoral rankings across both methods demonstrates the robustness and validity of
the evaluation framework employed in this study. It also indicates that the observed differences in
quality management performance are not method-dependent but reflect fundamental structural realities
in each sector. These findings offer a reliable basis for policymakers, managers, and stakeholders to
prioritize sector-specific quality improvement strategies, allocate resources effectively, and design long-
term plans aimed at enhancing national-level performance in quality management practices.
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4. DISCUSSION

The findings of this study are largely consistent with similar studies in existing literature. For example,
Ersoy (2021) emphasized that logistics processes play a critical role in quality management in the e-
commerce sector, and this supports the findings of the current study regarding the logistics and
communication sector.

On the other hand, some of the results obtained may be inconsistent with other studies in literature. For
example, it was observed that the quality management performance of the service sector was relatively
lower, indicating that customer satisfaction-oriented quality management models should be developed.
Oakland (2014) stated that Total Quality Management (TQM) applications in the service sector
strengthen competitive advantage by increasing customer satisfaction. From this perspective, the
findings obtained in this study are both consistent with the literature and remarkable.

Moreover, the high performance of the industrial sector is in line with numerous studies emphasizing
the role of standardized processes, technological investments, and institutional quality frameworks in
industrial settings. According to Taylan and Celik (2019), sectors that implement MCDM-supported
TQM practices tend to demonstrate superior performance due to structured process control and
continuous improvement mechanisms. This finding validates the superior ranking of the industrial sector
in this study.

Similarly, the relatively strong performance of the trade sector aligns with findings by Demireli (2010),
who highlighted the importance of financial indicators and customer-facing processes in determining
quality performance in commercial enterprises. However, this also suggests that further integration of
digital quality tools and customer feedback systems could enhance its performance.

The rental sector's poor performance, as shown in this study, is also echoed by findings in the literature
that point to the lack of formal quality management structures in fragmented service areas (Oakland,
2014). This highlights the necessity for the development of sector-specific quality models and regulatory
oversight mechanisms in less-institutionalized service sectors.

Furthermore, while productivity was expected to play a greater role in quality performance, its relatively
lower weight in this study suggests that raw output and workforce size are currently perceived as more
decisive indicators by experts. This finding opens a new discussion in the literature about the evolving
perceptions of what constitutes "quality" in different sectors.

In this study, the combined use of MCDM methods such as AHP, TOPSIS and EDAS provides decision
makers with an objective and systematic evaluation framework in comparing sectoral quality
management performances. However, one of the main limitations of the study is that the analyses are
based only on statistical data provided by TUIK and are not supported by field studies. This situation
may partially limit the validity of the findings obtained. In future studies, the inclusion of field studies
and expert opinions in the analysis process may contribute to obtaining more robust and comprehensive
results. In addition, this study is limited to certain quality criteria, and the integration of additional
criteria such as environmental sustainability in future studies may provide a more in-depth assessment.

Another limitation is the static nature of the dataset used. Since the evaluation is based on 2022 data, it
may not fully capture dynamic changes such as post-pandemic adjustments, inflationary pressures, or
digital transformation trends that can significantly affect sectoral quality management performance.
Therefore, longitudinal studies that track quality performance over time could enrich the analysis.

It is also worth noting that although the study employed a robust MCDM framework, the subjective
nature of expert judgments in AHP might introduce bias. Future research can benefit from hybrid
approaches combining objective weighting (e.g., entropy, CRITIC) with expert-based methods to
minimize this effect.

Finally, it is recommended that future studies conduct a comprehensive analysis that includes more
sectors and benefits from wider data sets.
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5. CONCLUSION AND RECOMMENDATIONS

In this study, a comprehensive evaluation of quality management performance across six key economic
sectors in Tiirkiye was conducted using an integrated multi-criteria decision-making (MCDM)
framework. The methods employed included the Analytic Hierarchy Process (AHP) for determining the
relative importance of evaluation criteria, and the TOPSIS and EDAS techniques for ranking sectoral
alternatives. The primary goal was to assess quality management practices through objective,
measurable indicators and to derive data-driven improvement strategies tailored to each sector’s context.

The criteria used in the evaluation—production value, number of employees, productivity, turnover, and
number of enterprises—were selected based on their relevance to both operational efficiency and
organizational structure. Their weights were determined through expert judgments using AHP, and the
resulting consistency ratio confirmed the methodological soundness of the weighting process.

The criteria employed in this study—production value, number of employees, productivity, turnover,
and number of enterprises—were carefully selected due to their dual relevance to both operational
efficiency and the structural characteristics of sectors. These indicators are widely recognized as
essential components of performance evaluation in the context of quality management and provide a
robust basis for cross-sectoral comparison. To ensure that the assessment reflects expert-informed
priorities, the Analytic Hierarchy Process (AHP) was used to derive the relative importance (weights)
of each criterion based on judgments collected from decision-makers with domain expertise. The
consistency ratio (CR = 0.0993) obtained from the pairwise comparison matrix confirmed the internal
coherence and reliability of the weighting process, remaining just below the generally accepted threshold
of 0.10.

According to the AHP results, production value emerged as the most influential criterion, with a weight
of 0.5208, underscoring the dominant role of economic output in the evaluation of sectoral quality
performance. This finding aligns with the observation that sectors contributing higher levels of output
are often better positioned in terms of resource allocation, infrastructure, and systematic quality control.
The number of employees, weighted at 0.2495, was identified as the second most important criterion,
reflecting the growing recognition of workforce size and labor capacity as vital elements of quality
implementation, particularly in labor-intensive industries. Turnover, with a weight of 0.0976, and
productivity, at 0.0949, were both assigned moderate importance. While these criteria reflect financial
and efficiency-based performance, their comparatively lower weights suggest that, although relevant,
they are not the sole determinants of quality perception. Finally, the number of enterprises, receiving
the lowest weight of 0.0372, indicates that entrepreneurial density alone has limited influence on sectoral
quality performance, particularly when not accompanied by strong institutional frameworks or
standardized practices.

The justification for using the AHP method lies in its ability to transform expert judgments into
numerical weights, allowing for a consistent and transparent prioritization of quality-related criteria. Its
use ensures that subjective insights are incorporated systematically and that the criteria selection is not
solely data-driven but also experience-informed. The subsequent use of TOPSIS and EDAS methods,
both of which are robust tools in MCDM literature, provided complementary approaches to ranking:
while TOPSIS measures the proximity of alternatives to an ideal solution, EDAS evaluates alternatives
based on their distance from the average. The convergence of rankings across these two methods
validated the reliability and robustness of the evaluation framework.

The results of both TOPSIS and EDAS methods revealed a high degree of consistency in the ranking of
alternatives, which enhances the validity and robustness of the findings. In both methods, the Industrial
Sector (P1) was ranked highest, demonstrating clear superiority in quality management performance.
This result reflects the sector’s strong position in production output, workforce size, and financial
turnover, as well as its effective integration of structured quality processes and commitment to
operational excellence. The consistent ranking of the industrial sector as the top performer across both
methods confirms its leading role in Tirkiye's economic landscape and its alignment with modern
quality standards and innovation-driven practices.
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The Trade Sector (P3) also ranked second in both evaluations, indicating that strong market presence
and financial activity contribute positively to overall quality performance. However, despite this
relatively favorable position, both methods signal that there remains room for improvement, particularly
in customer-focused practices and standardization. Enhancing customer satisfaction mechanisms, digital
service interfaces, and SME-oriented quality programs could elevate the sector’s performance further.

Similarly, both the Service Sector (P5) and the Transportation and Communication Sector (P4) were
ranked third and fourth, respectively, in both methods. These sectors exhibit moderate quality
management performance. The service sector, while dynamic and diverse, suffers from a lack of formal
quality frameworks and measurable standards. The transportation sector, though strategically important,
is hindered by low financial turnover and inconsistent implementation of quality processes. Their
positions in both methods suggest that mid-tier sectors require targeted improvements in process
standardization, monitoring systems, and customer feedback integration.

The Construction Sector (P2) and the Rental Sector (P6) were identified as the lowest-performing
alternatives, ranking fifth and sixth, respectively, in both TOPSIS and EDAS results. The construction
sector’s deficiencies in areas such as cost control, timely project completion, and adherence to quality
standards were clearly reflected in its low scores. The rental sector’s bottom-ranking position signals
the absence of institutionalized quality management mechanisms and highlights the need for regulatory
frameworks and training programs tailored to this fragmented service area.

The near-identical rankings produced by TOPSIS and EDAS methods confirm the reliability and internal
consistency of the evaluation framework. Despite the methodological differences—where TOPSIS
focuses on the ideal solution and EDAS considers deviation from the average—the convergence of
results underlines the structural stability of sectoral quality performance in Tiirkiye. This agreement
across techniques strengthens the basis for interpreting the findings as a trustworthy representation of
the current quality landscape.

In summary, the methodological rigor and complementary structure of AHP, TOPSIS, and EDAS
enabled the study to produce consistent, valid, and interpretable findings on sectoral quality
management. This integrated MCDM framework offers a replicable and flexible model for evaluating
organizational quality across sectors and contexts.

Based on the outcomes of this study, several sector-specific recommendations can be offered. For the
industrial sector, investments in digitalization and automation should be further incentivized, and wider
adoption of national and international quality standards should be promoted through policy support. The
trade sector would benefit from strengthened supply chain quality monitoring and SME-specific quality
incentives to enhance service reliability and responsiveness. For service and rental sectors, expanding
employee training initiatives, implementing CRM systems, and aligning service delivery with customer
feedback mechanisms will be crucial in establishing performance consistency. Lastly, the construction
sector requires an overhaul in quality assurance practices, including enforcement of occupational safety,
project management discipline, and the promotion of sustainable construction methods. These strategic
directions, grounded in the empirical findings of this study, are essential for enhancing sectoral quality
management capacity and achieving long-term economic resilience.
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APPENDIX 1. Decision Makers

Decision Maker Gender Age Profession Income (b)
DM1 Male 45 Quality Manager 120.000,00 b
DM2 Female 38 Industrial Engineer 70.000,00
DM3 Male 50 Operations Director 180.000,00 b
DM4 Female 42 Academician 95.000,00 1
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DENIZ SEViYESI YUKSELMELERININ CUKUROVA DELTASINDAKI
TARIM ALANLARINA OLAN POTANSIYEL ETKILERI VE BU
ETKILERLE BASA CIKMA YONTEMLERI

Mehmet AKALIN!
Ozet

Kiiresel 1sinma ve iklim degisikliginin 6nemli etkilerinden birisi de deniz seviyesi ylikselmeleridir. Deniz seviyesi
yiikselmelerinin ilerleyen dénemlerde, %l sularla gevrili olan diinyamiz ve yarimada goriiniimiindeki tilkemiz i¢in ciddi bir
tehdit olmasi beklenmektedir. Bu tehdit, deniz seviyesi yiikselmelerinin kiy1 bolgelerdeki yasam alanlarina, ekosistemlere ve
biyolojik ¢esitlilige zarar verme potansiyelinden ileri gelmektedir. Ayrica Cukurova Deltasi’ndaki tarim alanlarinin sular
altinda kalarak zarar gérmesi, lilkemizde gida giivenligi sorununun ortaya ¢ikmasina sebep olmaktadir. Bu ¢alisma ile bolgeye
dikkat ¢ekilmek ve risklerle basa gikilabilecek Onlemler tartisilmak istenmistir. Calismada, Cukurova Deltasi’nda olusmasi
muhtemel deniz seviyesi yiikselmelerini gosteren simiilasyonlar kullanilarak tehlikenin boyutlart ortaya koyulmustur.
Cukurova deltasindaki deniz seviyesi yiikselmeleri 50°ser cm araliklarla 0-6 metre bandinda “CoastalDEMv2.1 modeli”
kullanilarak simiile edilmistir. Cukurova Deltasi’ndaki arazi kullanim sekilleri ve tarim arazilerinin tespiti ise “Copernicus
Arazi Gozetim Uygulamasi” ile yapilmistir. Cukurova deltasinda yer alan lagiinlerin, batakliklarin, kumullarin, kiy1
yerlesimlerinin ve tarim alanlarinin ¢esitli iklim senaryolaria gore ilerleyen yillarda sular altinda kalmasi beklenmektedir.
Deltada yer alan tarim alanlarinda yetistirilebilen {irlin ¢esitliliginin fazla, verimliligin yiiksek ve yilda birden fazla hasat
yapilabiliyor olmasi, bélgenin deniz seviyesi yiikselmelerine kars1 gézetilmesini gerektirmektedir. Deniz seviyesi yiikselmeleri
yavas ilerleyen siiregleri igeriyor olsa da bu riske karsi alinacak olan 6nlemlerin daha hizli bir sekilde hayata gegirilmesi hayati
6nem tagimaktadir. Ciinkii deniz seviyesi yiikselmeleri 6ncelikle kiyilarda bulunan ve diisiik kot yiiksekligine sahip yerlesim
yerlerini, tarim alanlarmi, sanayi iiretim tesislerini ve diger dogal gevreleri etkisi altma almaktadir. Ozellikle verimli tarim
alanlar1 deniz seviyesi yiikselmelerinden biiyiik zararlar goérebilmektedir. Deniz seviyesi yiikselmelerinin potansiyel etkilerine
kars1 geri ¢ekilme, uyum ve koruma yontemleri ile bolgedeki zarar en aza indirilebilecektir. Bunun i¢in yerel ve merkezi
yonetimlerin bolge 6lgeginde daha detayl sekilde hazirlayacaklar: afet riski planlarini kararli bir sekilde hayata gecirmeleri
biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: Kiiresel 1sinma, Deniz seviyesi yiiklemesi, Cukurova deltasi, Tarim alanlari, Gida giivenligi

JEL Kodlar: Q0, Q5, Q54

POTENTIAL IMPECTS OF SEA LEVEL RISE ON AGRICULTURAL LANDS
IN THE CUKOROVA DELTA AND METHODS TO COPE WITH THESE
IMPACTS

Abstract

One of the important effects of global warming and climate change is sea level rise. Sea level rise is expected to be a serious
threat to our world, which is % surrounded by water, and our country, which looks like a peninsula, in the future. This threat
arises from the potential of sea level rise to harm habitats, ecosystems and biodiversity in coastal areas. Additionally, because
the damage to agricultural areas in the Cukurova Delta due to flooding may cause food security problems in our country. This
study aims to draw attention to the region and discuss measures that can be taken to cope with the risks. Simulations showing
possible sea level rises in the Cukurova Delta were used in the study. Sea level rise in the Cukurova Delta was simulated using
the “Coastal DEMv2.1 model” in the 0-6 meter band at 50 cm intervals. Land use patterns and agricultural lands in the Cukurova
Delta were determined using the “Copernicus Land Surveillance Application”. It is expected that the lagoons, marshes, dunes,
coastal settlements and agricultural areas in the Cukurova delta will be flooded in the coming years according to various climate
scenarios. The diversity of products that can be grown in the agricultural areas in the delta, the high productivity and the ability
to harvest more than once a year necessitate that the region be monitored against sea level rise. Although sea level rise involves
slow-moving processes, it is vital that measures to be taken against this risk are implemented more rapidly. Because sea level
rise primarily affects coastal settlements, agricultural areas, industrial production facilities and other natural environments with
low elevations. Especially productive agricultural areas can be greatly damaged by sea level rise. The damage in the region can
be minimized with retreat, accommodation and protection methods against the potential effects of sea level rise. For this reason,
it is of great importance for local and central governments to resolutely implement disaster risk plans that they will prepare in
more detail on a regional scale.
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1 GIRIS

Tiirkiye’nin, ii¢ tarafi denizlerle ¢evrili bir lilke olmasi nedeniyle kiiresel 1sinma ve iklim degisikliginin
onemli sonuglarindan olan deniz seviyesi yiikselmelerinden birinci derecede etkilenmesi
beklenmektedir. Deniz seviyesi yiikselmelerinin etki diizeyi, Tiirkiye’deki yogun niifuslu kentlerin ve
verimli tarim alanlarinin ¢ogunlukla kiy1 alanlarda bulunmasindan dolay1 artmaktadir. Nitekim, deniz
seviyesi ylikselmeleri, kiy1 alanlarinin su altinda kalmasina, kumsallarin erozyona ugramasina, yer alti
sularmin kirlenmesine, topragin asiri tuzlanmasina, su baskinlarinin ¢ogalmasina, tarimsal {iretimin
azalmasina, gida giivenliginin risk altina girmesine, yerlesim yerlerindeki altyapilarin hasar gérmesine
ve ekosistemlerin degisime ugramasina sebep olabilmektedir.

Deniz seviyesi yiiklemelerinden etkilenen tarim alanlari; yukarida sayilan tiim bu potansiyel etkiler
icerisinde tarimsal verimlilige, siireklilige, gida giivenligine, insan sagligina ve toplum refahina zarar
vermesi nedeniyle oldukca kritik bir 6neme sahiptir. Bu yiizden Bafra, Kiigiik Menderes, Biiyiik
Menderes, Merig, Sakarya, Gediz ve Cukurova gibi yogun bigimde tarimsal {iretimin yapildigi kiy
ovalarmin deniz seviyesi yiikselme riskine karsi korunmasi gerekir.

Seyhan, Ceyhan ve Tarsus (Berdan) irmaklarinin olusturdugu Cukurova Deltasi, Tiirkiye’nin en biiyiik
kiyt ovasi olmasinin yam sira; fiziki, ekonomik, ekolojik ve jeopolitik 6zelliklerinden dolayr da
hassasiyet gosterilmesi gereken bir cografi yapidir. Ozellikle tarimsal iiretim ve gida giivenligi
bakimindan Cukurova Deltasi’nin ulusal 6l¢ekte katma deger iiretme kapasitesi, bolgeye daha ¢ok 6nem
verilmesine sebep olmaktadir. Bu ¢alismada Cukurova Deltasi’ndaki tarim alanlarinin deniz seviyesi
yiiksekligi karsisindaki kirilganligi ¢esitli iklim senaryolar gercevesinde belirlenmeye calisilmistir.
Bolgedeki tarim alanlarinin olasi deniz seviyesi ylikselmelerine karsi ne sekilde korunabilecegi ve bu
olas1 etkilere karsi tarimsal iiretimin en az ne sekilde zarar gorebilecegi kisa, orta ve uzun erimli
stratejilerle ortaya koyulmustur. Cukurova Deltasi 6zelinde yapilan bu arasgtirmanin, iilkemizin diger
delta ovalar1 ve kiy1 bdlgeleri i¢in de drnek olusturmasi; tilkemizdeki kiy1 bolgelerinin planlanmasina
ve tarimsal liretimin siirdiiriilebilirligine katki vermesi beklenmektedir.

Deniz seviyesi ylikselmelerinin kiy1 bolgelerdeki yasam alanlarina, ekosistemlere ve biyolojik cesitlilige
olan yikici etkisi; firtina dalgalari, toprak erozyonlari, siddetli yagislar ve diger kiy1 tagkin faktorlerinin
de etkisiyle énemli 6lgiide artmaktadir. Ozellikle nehirlerin denize dokiildiikleri deltalarda, kiiresel
1isinma ve iklim degisikliginin de etkisiyle yogun yagislar gerceklesebilmektedir. Bu gelismeler
tagkinlarin daha kisa araliklarla meydana gelmesine ve su baskinlarmin daha sik yasanmasina sebep
olmaktadir (Reimann vd., 2023). Bunun yam sira kiy1 bdlgelerinde kentlesme ve altyapi faaliyetleri
nedeniyle topragin suyu tutma kapasitesi azalabilmektedir. Bu ise ekolojik agidan kirilgan yapidaki kiy1
alanlarini su baskinlarina karsi savunmasiz hale getirmektedir (Dosman vd., 2022).

Deniz seviyesi yiikselmesi; 6zellikle yagis rejimlerinin degismesi, siddetli yagislarin daha sik yaganiyor
olmasi ve yliksek firtina dalgalarinin ortaya ¢ikmasiyla birlikte kiy1 ovalari iizerinde yikici etkiler ortaya
¢ikarmaktadir. Bu durumun 21. yiizy1l boyunca devam edip, 22. ylizyilin ortalarina degin agirlasarak
devam etmesi beklenmektedir (IPCC, 2021). Tiirkiye’deki tarimsal iiretimin 6nemli bir kisminin
yapildig1 Cukurova’nin sular altinda kalarak islevsiz hale gelmesi ise bolgede kitlik riski olusturarak
gida gilivenligi sorununu ortaya ¢ikaracaktir. Bu ylizden bolgenin deniz seviyesi yiikselmelerinin sebep
olacagi potansiyel riskler karsisinda direngli hale gelmesi hem bolge hem de lilke agisindan 6nem arz
edecektir.

Calismada Cukurova Deltasi’nda ilerleyen yillarda olugsmast muhtemel deniz seviyesi yiikselmelerini
gosteren simiilasyonlar kullanilmistir. Bu simiilasyonlar olusturulurken, Hiikiimetleraras1 Iklim
Degisikligi Panelinin (IPCC) Altinc1 Degerlendirme Raporu’ndan (ARG, 2022), Kiiresel ve Bolgesel
Deniz Seviyesi Yiikselisi Senaryolarindan ve Deniz Seviyesi Yiikselisi Teknik Raporu’ndan (Sweet vd.,
2022) faydalanmilmistir. Cukurova deltasindaki deniz seviyesi yiikselmeleri 50’ser cm araliklarla 0-6
metre bandinda CoastalDEMv2.1 modeli kullanilarak simiile edilmistir (Climate Central, 2024).

Kiy1 alanlarim deniz seviyesi yiikselmesi ve kiyr tagkinlarindan kaynaklanan tehditlere karsi
kirilganhigimi dogru bir sekilde degerlendirmek i¢in dogru yiikseklik verileri gereklidir. ABD,
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Avustralya, Ingiltere ve bazi Avrupa Ulkeleri lidardan tiiretilen yiiksek kaliteli yiikseklik verileri
yayinlarken, diinyanin geri kalani, 6zellikle gelismekte olan iilkeler, uydu radarindan tiiretilen daha
diisiik giivenilirligi olan kiiresel dijital yiikseklik modellerine gére tahminlerde bulunmaktadirlar.

CoastalDEMv2.1 modellemesi diinyanin dort bir yanindan bircok kiyr taskin riski oOlg¢im
istasyonlarindan el de edilen verileri ve bildirimleri kullanmak sureti ile olasi deniz seviyesi
ylikselmelerinin alansal etkilerini tahmin etmeye yardimci olmaktadir. Bu modellemede sunulan
verilerin dogrulugu diinya capindaki diger kiiresel dijital ylikseklik modelleri ile karsilastirilarak
yapilmaktadir. CoastalDEMv2.1 modellemesinde NASA'nin ICESat-2 uydusundan alinan kara
yiiksekligi dl¢timleri, CoastalDEM v1.1, NASADEM, TanDEM-X, MERIT ve AW3D30 gibi diger
kiiresel dijital yiikseklik modelleri ile karsilastiriimaktadir. Bu girdiler yiikseklik, niifus yogunlugu, bitki
ortiisii yogunlugu ve diger yiikseklik dlglimlerini igermektedir. CoastalDEM v2.1 modellemesi ile
kiiresel medyan sapmasini neredeyse tamamen ortadan kaldirarak 0,01 metrenin altina indirmistir.
Boylece CoastalDEM v2.1 modellemesi ile niifus yogunlugundan bagimsiz olarak tiim alanlar dahil
bigimde 0-5 metre yiikseklik bandinin tamaminda ¢ok kiiciik hata paylar ile dlglimler yapilabilmistir.

Cukurova Deltasi’ndaki arazi kullanim sekilleri ve tarim arazilerinin tespiti ise Avrupa Birligi Uzay
Programinin (European Union's Space Programme) bir pargasi olan “Copernicus Arazi Gozetim
Uygulamasi” ile yapilmistir. 2018 yilinin referans alindig1 “Copernicus Arazi Gozetim Uygulamasi” ile
44 farkli Arazi Ortiisii envanteri detaylandirilarak gosterilebilmektedir. Bu uygulamadan elde edilen
uydu verileri ile bolgedeki tarim alanlar1, kumullar, sulak alanlar, yerlesim yerleri ve ormanlar fakli
renklerle birbirinden ayristirilarak gosterilmistir. Veri seti, alansal olaylar i¢in 25 hektar (ha) Minimum
Haritalama Birimine (MMU), dogrusal olaylar i¢in ise 100 metre Minimum Haritalama Genisligi
(MMW) degerine sahiptir. Uygulamada degisim katmanlar1 daha yiiksek ¢oziiniirlikte gosterilmistir.
Arazi Ortiisii Degisiklikleri (YDM) igin minimum haritalama birimi (MMU) 5 hektara kadar
gosterilebilmektedir.

“Copernicus Arazi Gozetim Uygulamasi”, ekosistemlerin korunmasi, biyolojik ¢esitlilik kaybinin
durdurulmasi, iklim degisikliginin etkilerinin izlenmesi, kentsel arazi isgalinin izlenmesi, tarimdaki
gelismelerin degerlendirilmesi ve su kaynaklari direktifleriyle basa ¢ikilmasi gibi Avrupa Birligi Cevre
Eylem Programlarimin temel oncelikli alanlarimin uygulanmasini destekleyen onemli veri kiimeleri
sunmaktadir. Uygulama ile tarim alanlarinin ortalama biiytlikliigii hesaplanabiliyor olsa da bu dl¢iimler
giivenilir kesinlikte sonu¢ vermediginden calismada kullanilmamistir. Bunun yerine 6nceki yillarda
deltada yapilan ¢alismalarda kullanilan detayli alan ve yiikseklik 6l¢timlerden faydalanilmistir.

1. KAVRAMSAL CERCEVE

Kiyilar; deniz seviyesi yiikselmeleri, erozyon, sel, tagkin, toprak ve su kirlenmesi tehlikelerine kars1
oldukga hassas yerlerdir (Brown vd., 2022). Bunun yani sira ligte ikisi sularla ortiilii olan diinyamizda
kiy1 alanlari, birgok insan aktivitesine ve farkli tiirden ekosisteme de ev sahipligi yapmaktadir. Birlesmis
Milletler Cevre Programina (UNEP) gore diinya niifusunun yaklasik %37'si kiytya 100 km mesafedeki
alanlarda yasamaktadir (UNEP, 2024). Yine tiim diinyada yaklasik 600 milyon insanin, deniz
seviyesinden 10 metre veya daha az yiikseklikteki kiy1 yerlesimlerinde yasadigi ve metropollerin
yarisindan fazlasimin kiyilarda yer aldigi bilinmektedir (Kirezci vd., 2020).

Yeryliziinlin biiyiik boliimiintiin sularla kapli olmas1 ve biiyiik sehirlerin genellikle kiyilara yakin
bolgelerde yeralmasi, olasi deniz seviyesi ylikselmelerinin insan yasami ve refahi tizerindeki etkilerinin
O6nemini daha da arttirmaktadir (Craig, 2010). Bunun nedeni beseri ve ekonomik faaliyetlerin yogun bir
bicimde goriildigi kiyilarda, kiiresel 1sinma ve iklim degisikliginin sebep oldugu deniz seviyesi
yiikselmelerinin yikici etkilerinin daha derin bir bigimde hissediliyor olmasindan kaynaklanmaktadir.

Kiy1 alanlarinin insanlarin ekonomik ve beseri faaliyetleri igin ¢ekici yerler olmasinin bir¢ok sebebi
bulunmaktadir. Kiyilarda, inga edilebilen ya da dogal olarak bulunan limanlar, bulunduklar1 bolgede
ticaretin gelisebilmesi sebebiyle insanlarin refahinin artmasina yol agabilmektedir. Bunun yani sira kiy1
bolgelerinde su iiriinlerinden fayda saglanabilmektedir. Bu da insanlarin ge¢imlerini saglayabilmeleri
ici bir alternatif olusturmaktadir. Nihayetinde kiy1 seritlerinde bulunan platolar ve aliivyon ovalari
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tarrmsal iiretim i¢in verimli tarim alanlaridir. Insanlar tarih boyunca tarimsal iiretimlerini bu verimli
arazilerde yapmayi tercih etmislerdir.

Kiyilar, deniz ve kara ekosistemlerinin yakinlastig1 ve her iki ekosistemin etkilesim igerisine girdigi
alanlardir. Kiyilar bu 6zelliklerinden dolay1 biyolojik ve jeolojik agidan canli yasamina elverisli ortamlar
sunabilmektedir (Ozhan, 2008). Kiyilar, kiy1 sulari ile kiy topraklarimin biitiiniidiir. Dolayistyla kryilar
adalar1, gegis niteligindeki ve gel-git hareketlerinin yagsandig1 alanlari, batakliklari, sulak alanlar1 ve
kumsallar igerir (Klee ve Gary, 1999).

Kiy1 alanlar1 Tiirkiye’de 3621 sayili Kiy1 Kanununda tanimlanmigtir. Buna gore , “kiy1 ¢izgisi, deniz,
tabii ve suni gol ve akarsularda, taskin durumlari disinda, suyun karaya degdigi noktalarin
birlesmesinden olusan ¢izgiyi; kiy1 kenar ¢izgisi; deniz, tabii ve suni gol ve akarsularda, kiy1 ¢izgisinden
sonraki kara yoniinde su hareketlerinin olusturuldugu kumluk, ¢akillik, kayalik, taglik, sazlik, bataklik
ve benzeri alanlarin dogal sinirini; kiyi, kiyi ¢izgisi ile kiy1 kenar ¢izgisi arasindaki alani; dar kiy1 ise
kiy1 kenar ¢izgisinin, kiy1 ¢izgisi ile ¢akismasini” ifade etmektedir. Bu tanimlardan hareketle diinya
niifusunun ¢ogunun kiy1 kenar ¢izgisinden itibaren kara yoniine yatay olarak kurulan yerlesim yerlerinde
yasadiklar1 ve faaliyetlerini bu alanlarda siirdiirdiikleri anlasilmaktadir.

Farkl kot yiiksekliklere sahip kiy1 alanlarinda yasayanlar, deniz seviyesi yiikselme riskine karsi ayni
oranda etkilenmezler. Deniz seviyesi yiikselmelerinden bazi kentler kismen zarar goriirken, bazi kentler
ve bazi kiigiik adalar ise yok olma riskiyle yiiz yiize kalabilmektedir (World Economic Forum, 2019).
Nitekim Maldivler, Tuvalu, Kiribati, Marshall Adalar1 ve Samoa gibi ada iilkelerinin yakin bir gelecekte
tamamen sular altinda kalip yok olmalari1 beklenmektedir. Cin, Vietnam, Japonya, Hindistan, Banglades,
Endonezya, Tayland, Hollanda, Filipinler, Myanmar, ABD, Birlesik Krallik, Brezilya, Almanya, Fransa,
Malezya, Tayvan, Giiney Kore, Nijerya ve Italya gibi iilkeler ise deniz seviyesi yiikselmelerinden
kismen etkilenecek olan iilkelerdir. Ulusal Havacilik ve Uzay Dairesi (NASA) kiy1 bolgelerde yasayan
niifus yogunlugunu goz 6niinde bulundurularak bu iilkeleri deniz seviyesi yiikselmelerine karsi hassas
yerler olarak ilan etmistir (NASA, 2024a).

IPCC 6th Assessment
Report Sea Level
Projections

View global proj

DATA MAP OPTIONS
Process

Total Sea Level

$5P1-1.9

Sekil 1. Deniz Seviyesi Yiikselmelerinden Etkilenmesi Beklenen Ulkeler
Kaynak: NASA, 2024a

Deniz seviyesi ¢ogunlukla okyanus suyunun toplam hacminde olusan artiglarla yiikselmektedir. Bu
durum, eriyen kutup buz tabakalarinin yan sira 1sindik¢a suyun dogal olarak genlesmesinin bir sonucu
olarak da ortaya ¢ikabilmektedir. 1993 yilindan bu yana Gronland ve Antarktika'daki buz
tabakalarindaki erimelerin kiiresel ortalama deniz seviyesini 6nemli Glgiide etkiledigi belirlenmistir
(Craig & Palmer, 2024). Uydu verileri baz alinarak yapilan hesaplamalara gére Gronland’da her yil
yaklagik olarak 270 milyar ton buz kiitlesi, kiiresel 1sinma ve iklim degisikligi nedeniyle eriyerek denize
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karigmaktadir (Craig & Palmer, 2024). Deniz seviyesinin yiikselmesinde daha az rol oynayan diger bir
faktor ise karadaki akiferlerlerin, gollerin, rezervuarlarlarin ve nehirlerin denizlere akarak karadaki su
kaynaklarini denizlere tasimasidir (Lindsey, 2023).

Hakim riizgarlar, okyanus akintilar1 ve hava basinglar1 gibi dogal faktorler de deniz seviyesini
ylikseltebilmektedir. Yine kiy1 seritleri dinamik yapilar1 geregi, tektonik kaymalardan, sediment
sikismasi1 gibi dogal jeolojik siireglerden etkilenebilmektedir. Bu da deniz seviyesinin dogal jeolojik
sebeplerden dolayi yiikselmesine yol agmaktadir. Etkileri sinirli olsa da kum tagima ve madencilik gibi
beseri ve ekonomik faaliyetler de kiy1 topaklarinin asinmasi nedeniyle deniz seviyesini
ylikseltebilmektedir.

Deniz seviyesi yiikselmelerinin fiziksel etkileri; algak bolgelerdeki sulak alanlarin su altinda kalmast,
kiy1 seridinin erozyona ugramasi, kiy1 tagkinlarinin yaganma sikliginin ve siddetinin artmasi, nehir ve
yeralt1 sularinin tuzluluk oraninin artarak su kalitelerinin bozulmasi, koy ve akarsu agizlarindaki gelgit
araliklarinin degismesi, nehir tabanindaki aliivyon, c¢okelti veya tortularin yer degistirmesi, dalga
boylarinin yiikselmesi ve dip sularina ulasan 15181n azalmasi (Titus,1990) seklinde siralanabilir.

Diinyanin dort bir yanindaki gelgit 6l¢lim istasyonlari, ¢esitli manuel ve otomatik sensorler kullanarak
20. Yiizyilin basindan itibaren giinliik olarak yiiksek ve algak gelgit dl¢limleri yapabilmektedir. Bilim
insanlart diinya capinda cok sayida istasyondan elde edilen veriler ile kiiresel ortalamayi
hesaplayabilmekte ve bunu mevsimsel farkliliklara gore diizenleyebilmektedir. 1990’11 yillarin bagindan
bu yana ise uydu altimetreleri, okyanusa yonlendirilen radar darbelerinin (atislarinin) doniis hizini1 ve
yogunlugunu o&lgerek deniz ylizeyinin yiiksekligini belirleyebilmektedir. NASA’nin bu ydntemle
gergeklestirdigi uydu 6lgiimlerine gore global deniz seviyesi yiikselmeleri 1993-2024 yillari arasinda
103,3 mm olarak gerceklesmistir (Lindsey, 2022).

Kiiresel ortalama deniz seviyesi 1920 yilindan bu yana gecen yaklasik 100 yillik donemde 15 ila 20 cm
artig gostermistir. Gelgit ol¢erlerden ve uydulardan elde edilen gézlem verileri, kiiresel olarak deniz
seviyesindeki yiikselisin hizlandigini ve bu artisin {igte birinden fazlasinin son yirmi bes yilda meydana
geldigini gostermektedir (NOAA, 2022; NASA, 2024a). Gel-git ve deniz seviyesi 6l¢lim kayitlarina
gore, kiiresel ortalama deniz seviyesi 19. yilizyilin sonundan giiniimiize kadar gegen siirede yaklasik 10-
25 cm kadar yiikselmistir (IPCC, 2014). Farkli iklim senaryolarina gore yapilan tahminlerde deniz
seviyesinin yakin ve orta erimde artmaya devam edecegi tahmin edilmektedir. 2000 y1l1 deniz seviyesini
referans alan bir senaryoya gore ortalama deniz seviyesi yiikselmeleri 2030 yilinda 0,13 cm; 2040
yilinda 0,19 cm, 2050 yilinda 0,28 cm olarak belirlenmistir (NOAA, 2022).

Sea Height Variation (mm)

YEAR

Sekil 2. 1993-2024 Global Deniz Seviyesi Yiikselmeleri
Kaynak: NASA, 2024b.
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Yapilan arastirmalarda deniz seviyesi yilikselmelerinin 6nemli bir boliimiiniin, ayn1 dénemde gdzlenen
kiiresel ortalama sicaklik artislartyla iligkili oldugu sonucuna ulagilmistir. Bu arastirmalarda ortalama
sicakliklardaki artislarin, okyanus sularinda termal genlesmeye sebep olarak deniz seviyelerini 2 cm ila
7 cm yikselttigi; ayn1 donemdeki sicaklik artiglarinin dag ve ortii buzullarini eritmek suretiyle deniz
seviyelerini 2 cmila 5 cm yiikselttigi hesaplanmistir (IPCC, 2014). Deniz seviyesi yiikselmelerine sebep
olan diger faktorlerin etkisini belirlemek ise daha karmasik siirecleri icerdiginden kesin dl¢timler
gergeklestirmek oldukga gilictiir. Nitekim yiizey ve yeraltt sularindaki oransal degisiklikler deniz
seviyesinde kiiciik bir degisiklige neden olabilmektedir (Tiirkes, 2020).

Tablo 1. Deniz Seviyesi Yiikselmeleri Senaryolari (2020-2050)

2020

2030

2040

2050

Cok lyimser

Senaryo

0.06 [0.05, 0.07]

0.09 [0.08, 0.10]

0.12[0.11, 0.13]

0.15[0.14, 0.17]

iyimser Senaryo

0.07 [0.06, 0.07]

0.11[0.09, 0.12]

0.15[0.13, 0.17]

0.20[0.18, 0.23]

NOtr Senaryo

0.07 [0.07, 0.09]

0.13[0.11, 0.15]

0.19 [0.16, 0.23]

0.28 [0.22, 0.32]

Kétimser 0.08 [0.07, 0.10] 0.14 [0.11, 0.20] 0.23[0.18, 0.32] 0.37[0.27, 0.46]
Senaryo
Cok Kotimser 0.08 [0.07, 0.10] 0.15[0.11, 0.22] 0.27[0.18, 0.39] 0.43[0.31, 0.57]
senaryo

Kaynak: NOAA, 2023.

Deniz seviyesi yiikselmelerine yonelik olarak yapilan projeksiyonlar, ¢esitli iklim senaryolarina ve
cesitli glivenilirlik diizeylerine gore farklilik gosterebilmektedir.

Tablo 2. Deniz Seviyesi Yiikselmeleri Senaryolar: (2050-2150)

2050 2100 2150
Cok lyimser Senaryo 0.15 0.3 0.4
lyimser Senaryo 0.20 0.5 0.8
No6tr Senaryo 0.28 1.0 1.9
Kétiimser Senaryo 0.37 1.5 2.7
Cok Kotiimser Senaryo 0.43 2.0 3.7

Kaynak: NOAA, 2023.

Deniz seviyesinin bu ylizyilin sonlarinda ¢ok kotiimser senaryoya gore 2 metre; notr senaryoya gore 1
metre; iyimser senaryoya gore ise, 0,3 metre ylikselmesi beklenmektedir. 2150 yilina uzanan uzun erimli
projeksiyonlarda ise deniz seviyesinin ¢ok kotiimser senaryoya gore 3,7 metre; notr senaryoya gore 1,9
metre; iyimser senaryoya gore ise, 0,4 metre ylikselecegi ongoriilmektedir (NOAA, 2023).

Deniz seviyesi yiikselmesi, taskin ve firtina dalgalar1 ile kiyilardaki kumullara, batakliklara, flora ve
faunaya telafisi gii¢ zararlar verebilmekte; sulak alanlar1 tahrip edip, kiy1 erozyonuna ve yeralt1 sularinin
tuzlanmasina yol acabilmektedir. Diger taraftan, deniz seviyesi yiikselmelerinin kiy1 alanlardaki etkileri,
yagis rejimindeki degisimler ve siddetli yagislarla daha da artabilmektedir. Deniz seviyesi yiikselmeleri
sonucu olusan tagkinlar; toprak erozyonuna, sulak alanlarda barman canlilara ve diger birgok bitki tiiriine
zarar verebilmekte, yer alt1 su kaynaklarinin kirlenmesine sebep olabilmektedir.
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Tablo 3a: Farkh SSP Senaryolarinda Ongériilen Deniz Seviyesi Yiikselisi

Giiven. Sen. 2020 2030 2040 2050 2060 2070 2080
Orta SSP1-1.9 0,039 0,072 0,095 0,13 0,148 0,177 0,193
Orta SSP1-1.9 0,043 0,08 0,107 0,146 0,169 0,206 0,231
Orta SSP1-1.9 0,049 0,092 0,128 0,176 0,21 0,26 0,301
Orta SSP1-1.9 0,061 0,117 0,168 0,232 0,286 0,356 0,421
Orta SSP1-1.9 0,074 0,141 0,207 0,289 0,361 0,449 0,53
Orta SSP1-2.6 0,039 0,072 0,102 0,141 0,17 0,207 0,23
Orta SSP1-2.6 0,043 0,079 0,114 0,158 0,192 0,234 0,266
Orta SSP1-2.6 0,049 0,092 0,136 0,189 0,232 0,29 0,338
Orta SSP1-2.6 0,061 0,117 0,175 0,247 0,311 0,391 0,466
Orta SSP1-2.6 0,074 0,141 0,214 0,303 0,386 0,486 0,584
Orta SSP2-4.5 0,039 0,072 0,108 0,157 0,197 0,242 0,287
Orta SSP2-4.5 0,043 0,08 0,119 0,173 0,219 0,273 0,323
Orta SSP2-4.5 0,049 0,093 0,142 0,204 0,262 0,33 0,403
Orta SSP2-4.5 0,061 0,117 0,18 0,263 0,343 0,437 0,54
Orta SSP2-4.5 0,073 0,139 0,217 0,317 0,416 0,534 0,662
Orta SSP3-7.0 0,039 0,073 0,113 0,167 0,216 0,276 0,337
Orta SSP3-7.0 0,043 0,081 0,124 0,183 0,239 0,306 0,377
Orta SSP3-7.0 0,049 0,094 0,145 0,215 0,282 0,366 0,458
Orta SSP3-7.0 0,061 0,117 0,185 0,274 0,365 0,476 0,6
Orta SSP3-7.0 0,073 0,141 0,224 0,331 0,443 0,58 0,735
Orta SSP5-8.5 0,039 0,078 0,122 0,18 0,238 0,307 0,377
Orta SSP5-8.5 0,043 0,085 0,134 0,198 0,262 0,339 0,42
Orta SSP5-8.5 0,05 0,098 0,157 0,232 0,31 0,404 0,509
Orta SSP5-8.5 0,062 0,122 0,197 0,293 0,396 0,522 0,664
Orta SSP5-8.5 0,074 0,147 0,237 0,353 0,479 0,633 0,811

Diisiik SSP1-2.6 0,039 0,072 0,1 0,13 0,164 0,198 0,229
Diistik SSP1-2.6 0,043 0,079 0,114 0,158 0,192 0,234 0,266
Diistik SSP1-2.6 0,052 0,097 0,142 0,196 0,244 0,301 0,352
Diistik SSP1-2.6 0,07 0,138 0,221 0,31 0,399 0,49 0,585
Diistik SSP1-2.6 0,077 0,169 0,282 0,4 0,516 0,638 0,775
Diisiik SSP5.8.5 0,039 0,074 0,108 0,159 0,224 0,296 0,372
Diisiik SSP5.8.5 0,043 0,085 0,133 0,195 0,259 0,339 0,42
Diisiik SSP5.8.5 0,052 0,101 0,161 0,24 0,326 0,432 0,557
Diisiik SSP5.8.5 0,071 0,15 0,258 0,397 0,569 0,778 1,028
Diisiik SSP5.8.5 0,081 0,195 0,352 0,541 0,767 1,046 1,398

Kaynak: Garner vd. 2021.

Farkli giiven diizeylerine gore olusturulan senaryolarda ise 2020-2150 yillarim1 kapsayan donemde
kiiresel deniz seviyesi yliksekligi tahminleri ¢esitlilik gostermektedir. Orta giivenilirlikteki SSP1-1.9
senaryosuna gore 2050 yilinda 6ngoriilen ortalama kiiresel deniz seviyesi yiikselmesi 0,13 metre ile 0,29
metre arasinda degisirken; ayn1 senaryo ve ayni giivenilirlik diizeyine gore bu veriler 2150 yilinda 0,29
metre ile 1,1 metre arasindadir. Bu rakamlar diigiik gilivenilirlikteki SSP5.8.5 iklim degisikligi
senaryosunda ise ¢cok daha fazla artmaktadir. Diisiik giivenilirlikteki SSP5.8.5 iklim degisikligi
senaryosuna gore 2050 yilinda 6ngorilen kiiresel deniz seviyesi yiikselmesi 0,54 metre iken 2100
yilinda 2,27 metre, 2150 yilinda ise 5,43 olarak tahmin edilmistir (Garner vd., 2021).

28



Mehmet AKALIN e-ISSN 2717-9109

Tablo 3b: Farkli SSP Senaryolarinda Ongériilen Deniz Seviyesi Yiikselisi

Giiven. Sen. 2090 2100 2110 2120 2130 2140 2150
Orta SSP1-1.9 0,215 0,212 0,241 0,256 0,269 0,28 0,29
Orta SSP1-1.9 0,26 0,275 0,296 0,317 0,335 0,353 0,369
Orta SSP1-1.9 0,348 0,384 0,428 0,466 0,502 0,536 0,569
Orta SSP1-1.9 0,489 0,548 0,62 0,682 0,74 0,798 0,855
Orta SSP1-1.9 0,62 0,704 0,781 0,865 0,945 1,022 1,1
Orta SSP1-2.6 0,252 0,265 0,293 0,315 0,335 0,354 0,371
Orta SSP1-2.6 0,298 0,324 0,351 0,38 0,407 0,433 0,457
Orta SSP1-2.6 0,386 0,436 0,497 0,545 0,591 0,637 0,681
Orta SSP1-2.6 0,539 0,615 0,702 0,777 0,851 0,923 0,994
Orta SSP1-2.6 0,68 0,778 0,874 0,973 1,07 1,162 1,255
Orta SSP2-4.5 0,326 0,371 0,395 0,436 0,476 0,515 0,553
Orta SSP2-4.5 0,378 0,435 0,463 0,513 0,562 0,611 0,657
Orta SSP2-4.5 0,476 0,556 0,628 0,702 0,775 0,848 0,919
Orta SSP2-4.5 0,646 0,759 0,887 1 1,113 1,223 1,332
Orta SSP2-4.5 0,794 0,939 1,08 1,22 1,359 1,498 1,635
Orta SSP3-7.0 0,406 0,48 0,497 0,564 0,632 0,698 0,763
Orta SSP3-7.0 0,457 0,548 0,571 0,651 0,731 0,809 0,885
Orta SSP3-7.0 0,561 0,679 0,758 0,868 0,978 1,086 1,19
Orta SSP3-7.0 0,741 0,901 1,043 1,199 1,355 1,506 1,652
Orta SSP3-7.0 0,906 1,108 1,277 1,467 1,657 1,846 2,031
Orta SSP5-8.5 0,468 0,555 0,557 0,633 0,706 0,776 0,839
Orta SSP5-8.5 0,52 0,625 0,642 0,732 0,818 0,9 0,976
Orta SSP5-8.5 0,633 0,766 0,856 0,98 11 1,214 1,322
Orta SSP5-8.5 0,828 1,011 1,191 1,37 1,545 1,715 1,878
Orta SSP5-8.5 1,015 1,242 1,476 1,698 1,919 2,132 2,335
Diistik SSP1-2.6 0,252 0,265 0,293 0,315 0,335 0,354 0,371
Diistik SSP1-2.6 0,298 0,324 0,351 0,38 0,407 0,433 0,457
Diistik SSP1-2.6 0,402 0,452 0,517 0,57 0,624 0,679 0,734
Diisiik SSP1-2.6 0,684 0,791 0,898 1,008 1,117 1,226 1,337
Diistik SSP1-2.6 0,925 1,085 1,245 1,401 1,553 1,709 1,874
Diisiik SSP5.8.5 0,45 0,53 0,557 0,633 0,706 0,776 0,839
Diisiik SSP5.8.5 0,52 0,625 0,642 0,732 0,818 0,9 0,976
Diisiik SSP5.8.5 0,709 0,88 1,047 1,248 1,469 1,712 1,978
Diisiik SSP5.8.5 1,304 1,603 1,897 2,181 2,848 3,797 4,821
Diisiik SSP5.8.5 1,8 2,274 2,818 3,401 4,049 4,741 5,435

Kaynak: Garner vd. 2021.

Taskin sulari, yukarida sayilan olumsuz etkilerin yani sira kiy1 alanlarinin kullanimina bagli olarak basta
tarim arazileri olmak iizere insan faaliyetlerinin goriildiigii konut ve rekreasyon alanlarmna da zarar
verebilmektedir. Deniz seviyesi yiikselmeleri tarim yapilan kiy1 bélgelerine tuzlu su girisine neden
olarak toprak yapisini bozmaktadir. Bu durum tarim arazilerindeki verimli topraklarin asir1 tuzlanmasi
nedeniyle corak hale gelmesine yol agmaktadir. Kasirga ve tayfunlarin sebep oldugu sel ve su
baskinlariin yani sira uzun siiren kuraklik dénemleri de bu yerlerdeki topraklarin tuzluluk oranini
arttirmaktadir.

Tarim topragindaki veya sulama suyundaki yiiksek tuz seviyeleri, tuza duyarli mahsullerin suyu ve
gerekli diger besin maddelerini emmesini zorlastirmaktadir. Bunun sonucunda bitkilerin biiyiimesi
baskilanmakta ve mahsul verimi O6nemli Ol¢iide azalmaktadir. Birlesmis Milletler Gida ve Tarim
Orgiitii'niin (FAO) 2021 yilinda yaymladig1 rapora gore diinya ¢apinda 833 milyon hektardan fazla
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toprak tuzlanmadan etkilenmektedir. Bu rakam her gecen yil 1,5 milyon hektar daha artig
gostermektedir. Rapora gore, deniz seviyesi ylikselmeleri bolgedeki tarla ve arazilerde yetisen bitkilerin
su tutma kapasitelerini doyuma ulastirarak gelisimlerine zarar vermekte; topraktaki mineralleri azaltarak
topragin asir1 sekilde tuzlanmasina yol agmaktadir. Bu durumun ise diinya ¢apinda yaklagik 1,5 milyar
insani, gida iiretiminden kaynaklanan stres ve kitlik nedeniyle etkilemesi beklenmektedir (FAO, 2021).

Sebebi deniz seviyesi yiikselmesi olsun ya da olmasin verimli tarim alanlarinin tuzlanma nedeniyle
corak hale gelmesi olagan bir durumdur. Topraklarin tuzlanmasi diinyanin her bir yerinde ve neredeyse
tiim iklim kosullarinda meydana gelebilir. Ancak topraklarin tuzlanmasi nemli bolgelere kiyasla kurak
ve yar1 kurak bolgelerde daha yaygin bir sekilde goriilmektedir. Tuzlanma suretiyle bozulan topraklar
kurak ve yar1 kurak bolgelerde tarimsal iiretim, gida giivenligi ve siirdiiriilebilirlik agisindan ciddi
sorunlara sebep olabilmektedir. Tuzlanan topraklar sadece tarimsal liretimdeki verimliligi azaltmakla
kalmamakta ayn1 zamanda topraktaki biyolojik cesitlilige de zarar vermektedir. Tuzdan etkilenen
topraklarin kirletici maddelere karsi tampon gorevi gdérme ve filtre etme yetenegi oldukca azalir.
Tuzlanma, topraktaki bitkiler igin toksik ve toprak yapisini bozabilecek iyonlarin yogunlagsmasina sebep
olmaktadir (FAO, 2024).

Bu baglamda Akdeniz’e kiyist olan ve deniz seviyesine yakin tarim, yerlesim ve sanayi alanlarini
biinyesinde barmndiran Cukurova Deltasi’nin deniz seviyesi yiikselmelerinden ¢ok yonlii bigimde
etkilenmesi beklenmektedir. Ozellikle verimli tarim topraklarmin su baskinlart ve asir1 tuzlanma
sebebiyle tahrip olmas1 hem bdlge hem de iilke ekonomisi i¢in endige verici sonuglar ortaya ¢ikaracaktir.
Ayrica bu durum kitlik, yetersiz beslenme, temiz suya erisememe ve gevre kirliligi gibi sebeplerle insan
sagligimi olumsuz etkileyecektir. Deniz seviyesi yiikselme riskine karsi gereken uyum ve adaptasyon
yontemlerinin gelistirilememesi halinde, asirlardir tarimsal iiretim faaliyetlerinin yogun bir sekilde
yapildig1 Cukurova Deltas1 yok olma riski ile kars1 karsiya kalabilecektir.

2. BULGULAR

Cukurova Deltast; Tiirkiye nin giineyinde, Akdeniz’in dogusunda ve Mersin li ile iskenderun Kérfezi
arasinda yer almaktadir. Deltanin kuzeyinde epirojenik ve orojenik hareketler sonucu olusan Toros
Daglar1 uzanmaktadir. Deltanin bulundugu kisimda, kirilma ve biikiilme faaliyetlerine bagli olarak
zaman igerisinde ¢okmeler meydana gelmis ve delta deniz seviyesine daha da yaklagsmistir. Seyhan,
Ceyhan ve Tarsus (Berdan) nehirlerinin getirdigi aliivyonlar ile de bolge, delta ovasi seklindeki son
halini almistir. Cukurova Deltasi, 1.577 km’lik Akdeniz kiyilarinin dogu bati yoniinde 143 km’lik kiy1
seridi boyunca uzanmakta ve 2.842 m? alan1 kaplamaktadir (Sahin ve Bagci, 2015, s. 5-7). Bu ozelligi
ile Cukurova, Tiirkiye’ nin en biiyiik kiy1 ovasi olma 6zelligini tagimaktadir. Delta batidan doguya lagiin,
bataklik, kiy1 kordonu, kumul ve plaj gibi ¢esitli morfolojik yapilar ile sekillenmistir. Deltanin kuzey-
giiney yoniindeki genisligi Tarsus yakinlarinda 20 km iken Adana sehir merkezine dogru 51 km’ye kadar
uzanmaktadir. Delta, doguya dogru kiiciilerek Misis Daglarina dogru son bulmaktadir (Sahin ve Bagci,
2015).

Cukurova deltasinda kiy1 boyunca uzanan kara seridinin biiyiikk bir kisminin deniz seviyesinden
yiiksekligi 2 metreden daha azdir. 1 ila 10 km genisligindeki kiy1 kum kusaginda yer alan kumullar bu
bolgeyi su baskinlarina karsi koruyarak bir nevi tampon gorevi iistlenmektedir. Deniz seviyesinden
yiiksekligi 3 metrenin altinda olan ve su baskini riski tasiyan bu yerlerde; kumullar, sulak alanlar, tarim
arazileri ile meralarin yani sira birgok konut, yerlesim ve altyapi alanlar1 da bulunmaktadir. Cukurova
Delta’sinda yaklasik 101.399 hektar arazi, 3 metrelik rakimin altinda yer aldigindan, bolge deniz
seviyesi yiikselisine karsi oldukea kirilgan bir 6zellik gostermektedir (Gliney, 2013).

Bir bolgenin kirtllganlik diizeyi, dogal ya da yapay dis etkenlerden hangi siddette zarar gorebildigine
gore degisebilmektedir. Zarar gorebilirlik ise bir popiilasyonun veya ekosistemin olusmasi muhtemel
tehlikelerden ne dlgiide etkilenmeye yatkin oldugunu ve bu etkilerle basa ¢ikabilme kapasitesini ifade
etmektedir. Bu tanimdan hareketle kiy1 hassasiyeti de (Coastal Vulnerability), cevresel tehditlere maruz
kalmanin, niifus yogunlugunun ve basa ¢ikma kapasitesinin bir fonksiyonu olarak ifade edilebilir.
Asagida Tiirkiye'nin kiy1 kentlerinin zarar gorebilirlik diizeylerini tamimlamak amaciyla hesaplanan CVI
puanlari, dortte birlik araliklara gore asir1 diisiik, diistik, orta, yiiksek ve asir1 yiiksek gibi kategorilere
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ayrilmistir. Yapilan bu degerlendirmede Cukurova Deltasi’nin Tiirkiye’de kiy1 hassasiyeti agisindan en
hassas alanlardan birisi oldugu goriilmektedir (Simav vd., 2014).

B crenehip  08sCVLs10

High 085 CV1 503

- 3 Moderate 0450V, <08
SR ) ]

; > A Low 020V, <04

b o’ v : !

STUDY AREA ({CUXUROVA DELTA) - Exvemely Low 00sCV,s02
Sekil 2. Tiirkiye Kiy1 Kirllganlik Indeksi
Kaynak: Simav vd., 2014.

Bolgede 5 metrelik arazi yiikselti konturuna kiyidan 10-20 km, 2,5 metrelik arazi yiikselti konturuna ise
ortalama 10 km sonra ulagilmaktadir (Kuleli, 2006). Verimli tarim topraklarinin ve uluslararasi
yasalarla korunan sulak alanlarin yer aldig1 kiyilar, olagan kosullarda dahi zaman zaman taskina maruz
kalabilmektedir. Bunun nedeni deltanin genis diizliiklere sahip algak bir yapida olmasindan
kaynaklanmaktadir.

Tablo 4. Cukurova Deltasinda Deniz Seviyesi Yiikselmelerine Gore Arazi Kullamimi ve Altyap
Alanlan

Arazi kullanimi Deniz seviyesi
ve altyapi

0-1m 0-2m 0-3m 1-2m 2-3m 1-3m
(52.447 ha) (68.799 ha) (101.399 ha) (16.352ha) (32.600 ha) (48.952 ha)

Sulak Alan (ha) 35.430,00 35.430,00 35.430,00

Kuru Tarim 3.940,61 10.158,12 24.074,22 6.217,51 13.916,10 20.133,61

Alani (ha)

Sulu Tarim Alani 1.716,51 2.777,69 8.319,26 1.061,18 5.541,57 6.602,75
(ha)

Kumullar (ha) 2.271,34 3.421,34 4.351,28 1.150,00 929,94 2079,94
Batakliklar (ha) 1.976,60 2.594,55 3.368,50 617,95 773,95 1391,9
Otlaklar (ha) 4.025,30 4.125,40 13.202,37 3.700,10 5.476,92 9177,02
Yerlesim  vyeri 40,27 71,19 295,40 30,92 224,19 255,12
(ha)

Kaynak: Giiney, 2013.

Delta genelinde kirmiz1 renkli Akdeniz topraklari bulunmasinin yani sira nehir kenarlarinda aliivyal
topraklar, deniz kiyisina yakin sahalarda ise hidromorfik aliivyal topraklar yer almaktadir (Kafal
Yilmaz, 2019: 974). Uygun iklim sartlar1 ve sulama imkanlar ile bu topraklar tarimsal faaliyetler i¢in
oldukga elverigli hale gelmekte, yilin her doneminde iiriin hasadina imkan vermektedir. Delta ovasinin
makineli tarima uygun bi¢cimde engebesiz olmasi da toprak tariminin genig diizliiklere yayilmasim
kolaylastirmaktadir. Deltada, tahil, pamuk, soya, aycicegi ve yerfistigi; bag ve bahgelerde ise
turunggiller, zeytin ile diger meyve ve sebze tiirleri basta olmak {izere birgok tarim triini
yetistirilebilmektedir.

Cukurova deltasindaki arazi kullanim sekilleri yer yer ¢esitlilik gosterse de bolgedeki tarim alanlar
oldukca genis yer kaplamaktadir. Avrupa Birligi Uzay Programinin (European Union's Space
Programme) bir pargasi olan Copernicus Arazi Gozetim Uygulamasinin bir ¢iktis1 olarak “Corine Land
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Cover 2018” ile elde edilen uydu verilerinde de bdlgedeki arazi kullaniminin ¢ogunlukla tarim alanlar
oldugu agikca goriilebilmektedir.
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Sekil 3. Cukurova Deltasindaki Arazi Kullanim Cesitleri
Kaynak: URL 1

Yukaridaki haritada sar1 renkteki yerler sulama ile tarim yapilan alanlar1 gostermektedir. Kahverengi
ile boyanmus yerler zeytinlikler, turkuaz yerler kiyr lagiinleri, lild yerler ise bataklik alanlaridir.
Haritadan da goriilebilecegi lizere kirmizi renkle gosterilen yerlesim yerleri deltada oldukg¢a az yer
tutmaktadir. Bunun nedeni kentin kuzeye dogru biiyiimesi ve deltanin giineyinin tamamen tarimsal
iiretime ayrilmis olmasindan kaynaklanmaktadir.

Hiikiimetleraras1 Iklim Degisikligi Paneli'nin (IPCC) Altinc1 Degerlendirme Raporu (AR6) (IPCC,
2022), Kiiresel ve Bolgesel Deniz Seviyesi Yiikselisi Senaryolar1 ve Deniz Seviyesi Yiikselisi Teknik
Raporu’ndan (NOAA, Sweet vd., 2022) yararlanilarak olusturulan iklim degisikligi senaryolari,
simiilasyonlar aracilig1 ile Cukurova Deltasi’na aktarilmistir. Haritalarda deniz seviyesi ylikselmeleri
0-6 metre bandinda 50 cm araliklarla CoastalDEMv2.1 modeli kullanilarak gosterilmistir (Climate
Central, 2024). Bu modellemeye gore deniz seviyesi yiikselmelerinden oncelikle kiy1 alanlardaki
yerlesimler ve kentsel altyapilar ile iiretim tesislerinin etkilenmesi beklenmektedir. Yumurtalik
Lagiinleri (Yapi, Omer, Darbogaz, Avciali, Esemen), Agyatan Lagiinii, Akyatan Lagiinii, Tuzla Lagiinii,
Dipsiz Lagiinii ile kumullar, batakliklar ve sazliklar yakin dénemde bdlgede deniz seviyesi yiikselmeleri
nedeniyle sular altinda kalacak dogal alanlar1 olusturacaktir. Akyatan ve Yumurtalik lagiinleri arasinda
uzanan kumullarin ardinda bulunan Adali mevkii tarim alanlarinin yani sira Kuzupinari, Deveciusagi,
Haylazl, Ayvalik, Kalemli ve Zeytinbeli mevkilerinde bulunan tarim arazilerinin de deniz seviyesi
yiikselmelerinden oncelikli olarak etkilenmesi beklenmektedir.

0,5m Im 1,5m 2m

Sekil 4. Cukurova Deltasindaki Olasi Deniz Seviyesi Yiikselmeleri
Kaynak: Climate Central, 2024

Bolgedeki tarim alanlar; kiyilardaki lagiin, kumul ve batakliklarin hemen ardindan baslayarak deltanin
tamamina yayilmistir. Karatas Ilgesi’nin kuzeyinde yer alan tarim alanlarmin bulundugu Gélkaya,
Cakiroren, Cukobirlik, Yemisli mevkileri ile Akyatan ve Tuz Golii Lagiinleri’nin kuzey batisinda yer
alan Karagoger, Hasiragaci, Tabaklar, Tuz Kuyusu, Cayboyu, Kulak, Agzidelik, Baharli ve Catalca
mevkilerindeki tarim alanlarinin bu yiizyilin sonlarina dogru sular altinda kalmasi beklenmektedir.
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Sekil 5. Cukurova Deltasindaki Olasi Deniz Seviyesi Yiikselmeleri
Kaynak: Climate Central, 2024

En kotiimser iklim degisikligi senaryolarina gore Cukurova Deltasi’nda olusacak deniz seviyesi
ylikselmeleri 20-25 km daha i¢ kesimlere sokulacaktir. Buna goére kuzeyde Sirkenli, Helvaci,
Cukurkamis, Terliksiz, Zagarli, Caksirli, Yiizbasi, Kurukdprii, Gokeeli, Yenice, Oymakli, Akdam,
Kiziltahta, Yalnizca, Egriagac, Yahsiler, Develidren, Dogankent; Kuzeybatida Hacihasan, Kiremitli,
Kadikdy, Yenikldy, Cine, Miirseloglu, Koyliioglu, Yunusoglu, Karaahmetli, Dervisler, Glimiisyazi,
Alifaki, Ballica, Yenigay, Aliaga, Yesiltepe, Atalar mevkiilerinde bulunan tarim alanlari sular altinda
kalacaktir.

4,5m Sm 5,5m 6m

Sekil 6. Cukurova Deltasindaki Olasi Deniz Seviyesi Yiikselmeleri
Kaynak: Climate Central, 2024

2016 yilinda yapilan bir g¢aligmada, Uluslararasi Iklim Degisikligi Paneli’nin 5. Degerlendirme
Raporuna (IPCC, 2014) gore 2100, 2200, 2300, 2400, 2500 yillarinda 6ngoriilen deniz seviyesi
yiikselme senaryolart Cografi Bilgi Sistemleri araciligiyla Cukurova Deltasi’na uyarlanmustir.
Calismada deniz seviyesi yiikselmelerinden Tiirkiye Olgeginde en ¢ok Cukurova Deltasi’nin
etkilenecegi belirlenmistir. Calismaya gore 2100 yilinda ger¢eklesmesi 6ngoriilen 0,83 metrelik deniz
seviyesi yiikselmesinin 113 km?'lik alam1 (%0,82) etkilemesi beklenmektedir. Yine 2200 yilina
gelindiginde 2,03 metrelik deniz seviyesi yiikselmesinin 382 km? alan1 (%2,76), 2300 yilina
gelindiginde 3,59 metrelik deniz seviyesi yiikselmesinin 652 km? alan1 (%4,71), 2400 yilina
gelindiginde 5,17 metrelik deniz seviyesi yiikselmesinin 899 km? alam (%6,49), 2500 yilinda
gelindiginde ise 6,63 metrelik deniz seviyesi yiikselmesinin 1013 km?’lik (%7,31) alani sular altinda
birakmasi beklenmektedir (Geymen ve Dirican, 2016).

Deniz seviyesi ylikselmelerinin Cukurova Deltas1 iizerindeki etkilerinin arastirildigi bir baska alan
calismasinda ise 2100 yilinda tagkinlarin maksimum 6,7 metreye ulasacagi ve deltadaki toplam 1.397
km?’lik tarim alaninin 952 km?’sini (%68) sular altinda birakacagi hesaplanmistir (Simav vd., 2013, s.
679). Makul senaryolara gore bile deltadaki 41 km?’lik sulak alanlarin tamamimin, 66 km?’lik tarim
alanlarinin ise %62’sinin (41 km?) sular altinda kalacagi éngoriilmiistiir (Simav vd., 2013).

3. TARTISMA

Seyhan ve Ceyhan nehirlerinin tasidigi aliivyonlarla olusan ve Akdeniz’e 110 km kiyisi bulunan
Cukurova Deltasi, ekololojik gesitlilik ve tarimsal verimlilik anlaminda biiyiik 6neme sahiptir. Bélgede
yapilan tarim faaliyetleri bolge ve lilke ekonomisine biiyiik katki saglamaktadir. Deltada bugday, misir,
narenciye, soya fasulyesi ve pamuk en ¢ok yetistirilen tiriinlerdendir.

Kiy1 boyunca uzanan 150 km genisligindeki kara seridinin biiyiik bir kisminin deniz seviyesinden
yiiksekligi 2 m'den daha azdir. 1 ila 10 km genisligindeki kiy1 kum kusagi bu bolgeyi su baskinlarina

33



Nazilli Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 2025, Cilt 6, Sayi 1, 22-42

kars1 koruyarak tampon gérevi gormektedir. Deniz seviyesinden yiiksekligi 3 m'nin altinda olan ve su
baskini riski tagiyan bu alanlar; kumullar, sulak alanlar, tarim arazileri ile meralarin yani sira birgok
konut, yerlesim ve altyap1 alanin1 da igermektedir. Cukurova Delta’sinda yaklasik 101.399 hektar arazi
alani, 3 m rakimin altinda yer aldigindan bolge deniz seviyesi yiikselisine karsi olduke¢a kirilgan bir
ozellik gostermektedir (Gliney, 2013).

Gida giivenligi, gida yoksullugu ve refah diizeyi bakimindan deniz seviyesi yiikselmeleri Cukurova
Deltasinda ciddi riskler olusturmaktadir. Deniz seviyesi yiikselmelerine bagli olarak meydana gelen
tagkinlar, seller ve su kirliligi bolgedeki tarim topraklarinin kalitesini diigiirerek tarim arazilerinin ekime
ve meralara uygunlugunu ortadan kaldirmaktadir. Bu da tarimsal {iretimi azaltmakta, iiriin kalitesini
diisiirmekte ve tarimsal iirlinlerde goriilen hastaliklarin yasanma sikligini arttirmaktadir. Bolgede
biyolojik ¢esitliligin azalmasi ve yeralt1 sularinin yok olmasi da deniz seviyesinin ylikselmelerinin gida
giivenligi bakimindan bdlgeye verebilecegi zararlardan bazilarini olusturmaktadir (Schmidhuber ve
Tubiello, 2007; Taylor vd., 2013).

Bolgede tarim alanlarinin daralmasi, verimlili§in azalmasi ve {iriin kalitesinin diismesi, gida {iretim
maliyetlerini artirarak iirlin fiyatlarinin yilikselmesine sebep olabilecektir (Barrera ve Hertel, 2021;
Dadzie vd., 2021). Bu durumda basta bolge halki olmak iizere gidaya erisim sorunu ortaya
cikabilecektir. Ihtiya¢ duyulan tarim iiriinlerinin uzak mesafelerden tedariki ise yiiksek nakliye
masraflar1 ve daha fazla komisyoncu paylar1 nedeniyle gida fiyatlarini asir1 bicimde yiikseltebilecektir
(Nathaniel vd., 2021).

Deniz seviyesi yiikselmelerinin, tarim sektoriinde calisan yoksullari ¢ok daha fazla etkilemesi
beklenmektedir. Tarim alanlarinin zarar gérmesi ayni zamanda topraklarini kaybeden {ireticilerin de
yoksulluk riski ile karsilagmalarina sebep olabilecektir. Topraksiz ve mevsimlik tarim isgileri i¢in durum
daha da kétiilesebilecektir. Gegim kaynaklarinin yok olmasi nedeniyle bdlgede yoksulluk yapisal bir hal
alabilecektir. Issizlik, yoksulluk ve gecim sikintis1 nedeniyle aileler yurtlarim terk etmek zorunda
kalabileceklerdir.

Deniz seviyesi ylikselmelerine karsi kiiresel dlgekte Onerilen adaptasyon temelli ¢oziimler {i¢ gruba
ayrilmaktadir. Bunlar denize kiyis1 olan yerde; geri c¢ekilme (Retreat), uyum (Accommodation) ve
koruma (Protection) seklinde hayata gecirilmeye calisilmaktadir. Geri ¢ekilme (Retreat), deniz seviyesi
yiikselmelerine kars1 riskli alanlar1 s6z konusu risklerden korumaya yonelik herhangi bir cabayi
gerektirmemektedir. Geri ¢ekilme yonteminde sular altinda kalacak olan yerler terkedilerek,
ekosistemler i¢ bolgelere dogru kaydirilmaktadir. Geri ¢ekilme yontemi diger yontemlere kiyasla daha
ekonomiktir (Dronkers vd., 1990).

Uyum yo6nteminde (Accommodation), risk altindaki araziler palyatif yontemlerle kullanilmaya devam
edilir. Bu yontemin uygulandig kiyilarda, arazinin su altinda kalmamasi i¢in herhangi bir girisimde
bulunulmaz. Ancak sular altinda kalan yerlerde olusan yeni sartlara uyum saglayacak yontemler
gelistirilir ve bolgeye tutunulmaya ¢aligilir. Kaziklar iizerinde yiikseltilen evler, ylizen barinaklar, balik
ciftliklerine doniistiiriilen tarim alanlar1 ve su ile tuz toleransi yiiksek bitkilerin yetistirtilmesi; deniz
seviyesi yiikselmelerinden etkilenen alanlarda uyum saglanmaya yonelik olarak gelistirilen
yontemlerden bazilaridir (Dronkers vd., 1990).

Koruma (Protection) yontemi ise sular altinda kalmasi beklenen alanlarin tuzlu su taskinlarindan
etkilenmemesine veya en az diizeyde etkilenmesine yonelik bazi uygulamalar1 igermektedir. Riskli
alanlarda kiy1 setlerin insa edilmesi en ¢ok basvurulan koruma yontemlerindendir. Kum tepelerinin
olusturulmasi da kiy1 setlerinin inga edilmesindeki amagla benzerlik gosterir. Topragi deniz suyundan
koruyabilmek igin 6nleyici nitelikte bitki oOrtiisii olusturmak, bolgedeki ekosisteme zarar vermeden
alimabilecek bir koruma yontemi olarak riskli alanlarda uygulanabilmektedir. Riskli bdolgelerde
olusturulan batakliklar, sulak alanlar ve rezervuarlar ise su tutma kapasitelerinden dolay1 kiyi
tagkinlarinin 6niine gegebilen diger korumaci yontemlerdendir (Dronkers vd., 1990).

Deniz seviyesi yiikselmesi simdilik en ¢ok Banglades, Cin, Hindistan ve Hollanda gibi kata iilkeleri ile
Tuvalu, Samoa ve Kiribati gibi ada iilkelerini etkiliyor gibi goriinse de yakin gelecekte iilkemizi ve
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iilkemizin en biiylik deltas1 olan Cukurova’y1 da etkisi altina alacaktir. Deniz seviyesi ylikselmesinin
yani sira firtina dalga boylarinin artmasi da deltada tuzlu su baskinlarinin yagsanma sikliginin artmasina
sebep olacaktir. Bu durum ise deltada kiy1 lagiinlerinin ve kumullarin hemen ardindan baglayan tarim
alanlart i¢in ¢ok ciddi riskleri ortaya ¢ikarmaktadir.

Seyhan, Ceyhan ve Tarsus (Berdan) nehirlerinin tasidiklar1 aliivyonlu topraklarla olusan Cukurova
Deltasi, tarimsal iiretim agisindan oldukca 6dnemli bir konuma sahiptir. Bu 6zelliginden dolay: {izerinde
hassasiyetle durulmasi ve toprak yapisinin korunmasi gerekir. Yilda birden ¢ok hasat yapilabilen verimli
deltadaki topraklarin yapisi; taskinlar, asir1 sicaklar ve uzun siiren kurakliklar nedeniyle bozulma riski
ile kars1 karsiyadir. Tagkinlar, kurakliklar ve asirt sicaklar, deltadaki bitki toleransint ve dayanikliligini
degistirmekle kalmamakta ayni zamanda hasat siirelerini uzatmakta, verimliligi ise azaltmaktadir.

Deniz seviyesi yiikselmeleri nedeniyle olugan tuzlu su taskinlarindan, Cukurova Deltasi’ndaki tatli su
rezervlerinin ve yeralti su kaynaklarinin geriye dondiiriilemez sekilde etkilenmesi beklenmektedir. Bu
durum, Cukurova Deltasi’ndaki tarim alanlar1 agisindan durumu daha karmasik hale getirmektedir.
Nitekim, tuzlu su girigi sadece tatli su kaynaklarmi bozmakla kalmamakta ayni zamanda tarim
alanlarindaki toprak kimyasinin da biiyiik oranda degismesine sebep olmaktadir (Tully vd., 2019). Bu
da bolgede tarimsal alanlarinin uyum kapasitesinin hem kiiresel 1sinmaya hem iklim degisikligine hem
de deniz seviyesi yiikselmelerine kars1 arttirilmasini gerekli kilmaktadir (USDA, 2022).

Yakin gelecekte beklenen deniz seviyesi yilikselmeleri ve firtina dalgalarina karsi Tuzla, Akyatan,
Akyayan ve Yumurtalik Lagiinleri’nin hemen ardinda yer alan tarim topraklarinin daha yiiksek alanlara
taginmasi tek seferlik kalici bir ¢6ziim olabilir. Bu yontemle verimli tarim topraklari sel ve tagkinlardan
korunarak hasar riski en aza indirilebilir. Bolge agisindan geri ¢ekilme, deniz seviyesi yiikselmelerinin
gelecekteki hasar potansiyelini kalici olarak ortadan kaldirabilecek tek strateji olarak degerlendirilebilir
(Moore, 2022). Kiy1 lagiinleri ve kumullarin ardindan baglayan tarim topraklarinin daha yiiksek alanlara
taginmasiyla bos kalacak araziler ise sulak alan ve bataklik seklinde degerlendirilebilir. Yeni
ekosistemlerin kurulmasi, bolgedeki canliligin devami igin de uygun kosullar olusturacaktir.

Deniz seviyesi yiikselmeleri ve yiiksek dalga boylu firtinalar nedeniyle olusan tuzlu su tasgkinlarinin
tarim alanlarindaki etkisi yonetilerek, bolgedeki ciftgilerin farkli tarim yontemlerini kullanmasi tegvik
edilebilir. Boylece treticilerin tagkinlardan ve su baskinlarindan etkilenen alanlar1 tamamen terk
etmelerinin de Oniline gecilmis olacaktir. Tarim alanlarinin yeni olusan fiziksel sartlara uygun hale
getirilerek sulak alanlara doniistliriilmesi ve sulak alanlar iizerinde sinirh da olsa ciftcilere kullanim
haklar1 verilmesi bdlgenin atil kalmasinmi 6nleyebilir. Yukarida da bahsedildigi iizere, tagkin sularindan
etkilenerek asir1 derecede tuzlu hale gelen tarim topraklarinin bulundugu arazilerin sulak alanlara
dondistiiriilmesi, bolgedeki ekosistemi zenginlestirecegi gibi taskin sularini tutacak bir tampon bolgede
de olusturacaktir. Bu durum ilk etapta 0-2,5 metre yiikseklige sahip tarim arazilerinin tagkin sularina
kars1 daha korunakli hale gelmesini saglayacaktir.

Deltadaki tarim topraklarinin tuzlanmasi verimlilik ve {irlin kalitesi agisindan oldukga ciddi problemlere
yol agmaktadir (Koca vd., 2007). Ciinkii yogunluguna ve siiresine bagli olmak kaydi ile tuz stresi
bitkilerde biiyiime, gelisme, ¢imlenme, hiicre boliinmesi, fotosentez gibi pek c¢ok biyolojik olay1
etkilemektedir (Bressan, 2008). Bu yiizden taskin sularinin ve uzun siiren kurakliklarin sebep oldugu
tuzlanmadan etkilenen tarim alanlarini yeni ekosistemler olusturacak sekilde doniistiirmek iyi bir
secenek olabilir. Deltadaki tarim alanlarinda tuz toleransi ve katma degeri yiiksek bitkiler yetistirmek
(USDA, 2024) ekonomik anlamda zarar gdren iireticinin zararmi en aza indirebilir. Bu tip {irlin
cesitlendirme yontemleri ile gida giivenligi korunarak tarimsal iiretimin siirekliligi de saglanabilir.

Misir, sogan, turunggiller (6zellikle limon), marul ve fasulye tuz duyarlilig yliksek bitkilerdir. Cukurova
Deltasi’nda tarimi yapilan bu lriinlerin yerine tuza orta derecede toleransli olan domates, pamuk, arpa,
karanfil ve ithlamur ile tuza yiiksek toleransli hurma, seker pancar1 ve giil tarimi yapilabilir. Ayrica
bolgede palmiye, kavak, sogiit, mese, ¢cinar ve ceviz agaclar1 da tuza olan tolerans diizeylerine gore
degisen miktarlarda yetistirilebilir (Ekmekg¢i, 2005; Giirel & Avcioglu, 2001; Bressan, 2008). Bu
yontemle c¢iftcilerin, tuzdan zarar goren tarim topraklar nedeniyle olusan zararlar1 ekonomik olarak
giderilirken deltadaki ekolojik ¢esitlilik de korunmus olacaktir.
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Ciftciler kisa vadede toprak sagligimi iyilestirebilmek ve tuzlu tagkin sularindan etkilenen tarim
alanlarmi eski haline getirebilmek icin bazi yontemlere bagvurabilirler. Bunlardan birisi tuzlanan
topragin yikanmasidir. Sulama yontemi ile topraktaki fazla tuz seyreltilip topraktan uzaklastirilabilir.
Ancak bu yontemin olduk¢a masrafli ve topraktaki diger degerli minareller ilizerinde de etkileri
olabilecegi gz ardi edilmemelidir. Mevsimsel yagislarin da dogal bir yontem olarak topragin tuzdan
arindirilmas siirecine katki vermesi beklenebilir. i¢erigindeki tuz miktar1 diisiik olan kompost ve giibre
kullaniminin ireticiler tarafindan benimsenmesi ise topraktaki tuz miktarin1 yonetebilmek igin
basvurulabilecek bir diger kisa vadeli yontem olabilir (Yilmaz vd., 2011).

Diger taraftan tuzdan etkilenen topraklar1 yonetmek ve iyilestirmek i¢in teknolojik yeniliklerin bolgede
deneysel diizeyde de olsa uygulanmasi gerekebilir. Bunun i¢in Cukurova Deltasi’nda deniz seviyesinden
farkli yiiksekliklerdeki tarim topraklarinin bozulma riski bir biitiin olarak ele alinmalidir. Tuzdan
etkilenen tarim topraklarinin siirdiiriilebilir sekilde yonetilebilmesi i¢in ulusiistii kuruluglardan yardim
almmalidir (FAO, 2024). Bolgede elde edilen veriler, risk altindaki tarim alanlarini en iyi sekilde
yonetebilmek igin kiiresel Olcekte bilgi aglarina entegre edilmeli ve degisimler eszamanli olarak
izlenmelidir.

Deniz seviyesi ylikselmelerinden deltadaki sulak alanlarin, sazliklarin, kumullarin ve nihayetinde tarim
alanlariin korunabilmesi i¢in kiy1 setleri insa edilebilir. Bu setlerin ingasi olduk¢a maliyetlidir. Bakim
ve onartm masraflari bu maliyeti ilerleyen donemlerde daha da arttirabilir. Insa edilmesi halinde kiy1
setleri, firtina dalgalarina veya yiikselen denizlerin meydana getirdigi dogrudan su baskinlarina karsi
etkili bir ¢ozlim olabilir. Ancak bu setler kara ile deniz arasindaki baglantiy1 keseceginden asiri
yagislarin sebep oldugu sel sularinin denize ulagsmasini da engelleyebilecektir. Boylesi durumlarda
sularin tahliyesi i¢in devasa su pompalarinin devreye sokulmasi gerekebilir (Moore, 2022). Dolayisiyla
tarim alanlarina tuzlu su girisini engelleyen bu setler, sel riskine kars1 islevsiz kalabilir. Ayrica bolgedeki
lagiinler, batakliklar, sulak alanlar ve diger kiy1 ekosistemleri bu yapay kiy1 setlerinden olumsuz
etkilenebilir.

Yonetimsel agidan alinacak bazi kararlarin ve belirlenecek stratejilerin de deniz seviyesi yiikselmelerine
kars1 Cukurova Deltasi’ndaki tarim alanlarini korumasi veya zarari en aza indirilmesi miimkiindiir.
Oncelikle yerel ya da merkezi yonetim tarafindan kamu giivenliginin saglanmasi amaciyla deniz
seviyesinin altinda kalmasi beklenen tarim arazileri kamulastirilabilir. Sonrasinda, kamulastirilan tarim
arazilerinde tagkinlar1 6nlemek amaciyla koruma yontemleri uygulanabilir. Bu yontemeler, bolgeye arag
giriginin yasaklanmasi, koruyucu setlerin ingasi, ekolojik rezerv alanlarinin olusturulmasi ya da tabiat
parki seklindeki rekreasyon alanlarinin kurulmasi olabilir. Bu yontemlerle riskli alanlarda yerlesimin ve
ekonomik faaliyetlerin oniine gecilerek can ve mal kayiplar1 en aza indirilebilir.

Cukurova Deltasi’nda bulunan altyapiy1 koruyabilmek i¢in bariyerlerinin, setlerin ve duvarlarin insasi
biiyiik onem tasimaktadir. Deltadaki tarim alanlar1 dahil, yerlesim yerlerini ve kentsel altyapiy1 tagkin
sularindan koruyabilmek i¢in bu stratejinin hayata gecirilmesi gerekmektedir. Boylece tarim alanlariin
terkedilmesinin ve tarim faaliyetlerinin daha yiiksek rakimli bélgelere taginmasinin maliyeti de ortadan
kalkabilecektir. Drenaj ve kanalizasyon sistemlerinin bolgedeki deniz seviyesi yiikselmeleri riskine gore
dizayn edilmesi ile de taskin sularinin tarim topraklarina ulasmadan bertaraf edilmesi saglanabilecektir.

Deniz seviyesindeki ylikselmesi ve firtma dalgasi dinamiklerinin modellenmesi deltada erken uyar
sistemlerinin etkinligini arttirabilecektir. Erken uyar1 sistemleri; taskin, firtina dalgasi ve seller icin
bolgesel, ulusal ve uluslararas1 diizeydeki bilgi aglarindan beslenebilir. Deltadaki yeralti sularinin
seviyesindeki ve kalitesindeki degisiklikler bu bilgi ag1 sayesinde akifer yonetimini kolaylagtirabilir.
Akiferlerdeki su seviyesinin, yeralti sularinin kimyasal bilesenlerindeki degisikliklerin ve tuzlu su
girislerinin tespiti, deltadaki tarimsal {liretimin kapasitesinin ve verimliliginin planlanabilmesi a¢isindan
Onem arz edebilir.

Yumurtalik ve Karatas ilgelerinde yer alan kiy1 sulak alanlar1 deniz seviyesi ylikselmelerine bagl firtina
dalgalarina kars1 tampon gorevi gérmektedir. Bu sulak alanlarin su tutma kapasitesinin arttirilmasi ile
kiytya yakin tarim alanlarinin suya olan maruziyetleri azaltilabilir. Deltadaki mevcut sulak alanlan
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korumak, Ongoriilen deniz seviyesi yiikselmesi ve firtina siddetindeki olasi degisiklikleri kontrol
edebilmeyi de kolaylastirabilir.

SONUC

Kiiresel 1sinma ve iklim degisikliginin etkileri her gecen giin daha da fazla hissedilmektedir. Kiiresel
1sinma ve iklim degisikliginin 6nemli bir sonucu olan deniz seviyesi ylikselmelerinin de son zamanlarda
farkli cografyalardaki bircok hassas alani etkisi altina aldigi sikca goriilmektedir. Deniz seviyesi
yiikselmeleri yavas ilerleyen siirecleri igeriyor olsa da bu riske kars1 alinacak olan 6nlemlerin daha hizh
bir sekilde hayata gegirilmesi hayati 6nem tasimaktadir. Ciinkii deniz seviyesi yiikselmeleri oncelikle
kiyilarda bulunan ve diisiik kot yiiksekligine sahip yerlesim yerlerini, tarim alanlarini, sanayi {iretim
tesislerini ve diger dogal ¢evreleri etkisi altma almaktadir. Ozellikle verimli tarim alanlar1 deniz seviyesi
yiikselmelerinden biiyiik zararlar gérebilmektedir.

Ulkemizin giineyinde yer alan Cukurova Deltas1 da fiziki, ekonomik, ekolojik ve jeopolitik
ozelliklerinden dolay1 deniz seviyesi yiiklemesi riskine karsi hassasiyet gosterilmesi gereken yerlerin
basinda gelmektedir. Ozellikle tarimsal iiretim ve gida giivenligi bakimindan Cukurova Deltasi’nin
ulusal 6l¢ekte katma deger iiretme kapasitesi, bolgenin 6nem diizeyini daha da arttirmaktadir. Deltada
yer alan tarim alanlarinda yetistirilebilen {iriin ¢esitliliginin fazla, verimliligin yiliksek ve yilda birden
fazla hasat yapilabiliyor olmasi, bdlgenin deniz seviyesi yiikselmelerine karsi gozetilmesini
gerektirmektedir.

Cukurova deltasinda yer alan lagiinlerin, batakliklarin, kumullarin, kiy1 yerlesimlerinin ve tarim
alanlarinin gesitli iklim senaryolarina gore ilerleyen yillarda sular altinda kalmasi beklenmektedir. Deniz
seviyesi yiikselmelerinin potansiyel etkilerine karst geri ¢ekilme (Retreat), uyum (Accommodation) ve
koruma (Protection) yontemleri ile bolgedeki zarar en aza indirilebilecektir. Bunun i¢in yerel ve merkezi
yonetimlerin bolge 6lgeginde daha detayl sekilde hazirlayacaklar: afet riski planlarini kararl bir sekilde
hayata gegirmeleri biiyiik onem tasiyacaktir.
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