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The climate crisis is one of the most significant challenges that threatens the lives 

and livelihoods of millions of people, not only due to its adverse impacts but also 

because it exacerbates existing inequalities among different nations and societies. As 

per various sources, cities are responsible for around 70 percent of global greenhouse 

gas emissions and are among the most vulnerable to the ever-increasing impacts of 

climate change. In cities worldwide, disadvantaged communities, such as women, 

older adults, migrants, people with disabilities, people with chronic diseases, urban 

poor, and marginalized ones, with limited adaptive capacity, face structural 

inequalities that make them more vulnerable to the adverse impacts of climate 

change. The disproportionate distribution of climate burdens among vulnerable 

groups reveals that climate change is a matter of justice. 

Through the lens of human rights, the concept of climate justice concerns advocating, 

supporting, and promoting the rights of certain groups identified as the most 

vulnerable to climate change. In the newly developing climate justice literature, 

context-based studies portray the extent of climate inequalities and the impacts of 
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climate change on particular urban communities. This thesis aims to contribute to 

the literature by the spatialization of the notion of urban climate justice in Gaziantep, 

T¿rkiye. This thesis also contributes to the emerging field of urban climate justice 

by examining how climate change exacerbates vulnerabilities among disadvantaged 

communities through an intersectionality perspective. An intersectional approach is 

adopted to analyze how multiple identity factors, such as age, gender, ethnicity, and 

disability, interact to shape both vulnerabilities and coping strategies.  

In the methodological framework, the study proposes a 'Multi-Climate Hazard 

Vulnerability Assessment' for Gaziantep, T¿rkiye. At the macro-scale, vulnerability 

mapping as a function of exposure, sensitivity, and adaptive capacity identifies 

hotspots and spatial patterns of vulnerability to heat and flood hazards, the primary 

climatic hazards in Gaziantep. At the micro-scale, and semi-structured household 

interviews are conducted in neighborhoods with the highest levels of multi-climate 

hazard vulnerability to explore the intersecting vulnerabilities and adaptation 

strategies of disadvantaged communities using an intersectional approach. By 

integrating spatial analyzes with qualitative insights, this thesis study aims to 

comprehensively understand how intersecting social identities shape climate 

vulnerability in Gaziantep. The study offers critical insights into climate adaptation 

and inclusive urban policy-making, highlighting the need for climate-just cities and 

strengthened resilience among vulnerable populations. 

 

Keywords: Climate Justice, Vulnerable Communities, Intersectionality 
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Ķklim krizi, sadece olumsuz etkileri nedeniyle deĵil, aynē zamanda farklē uluslar ve 

toplumlar arasēndaki mevcut eĸitsizlikleri daha da arttērdēĵē iin milyonlarca insanēn 

hayatēnē ve geim kaynaklarēnē tehdit eden en ºnemli sorunlardan biridir. ¢eĸitli 

kaynaklara gºre, ĸehirler k¿resel sera gazē emisyonlarēnēn yaklaĸēk %70'inden 

sorumlu olmakta ve iklim deĵiĸikliĵinin giderek artan etkilerine karĸē en kērēlgan 

kesimler arasēnda yer almaktadēr. D¿nya apēndaki ĸehirlerde; kadēnlar, yaĸlēlar, 

gºmenler, engelliler, kronik hastalēĵē olan kiĸiler, kent yoksullarē ve marjinalleĸmiĸ 

kiĸiler gibi sēnērlē uyum kapasitesine sahip dezavantajlē topluluklar, onlarē iklim 

deĵiĸikliĵinin olumsuz etkilerine karĸē daha da kērēlgan hale getiren yapēsal 

eĸitsizliklerle karĸē karĸēyadēr. Ķklim y¿klerinin kērēlgan gruplar arasēndaki orantēsēz 

bir ĸekilde daĵētēmē, iklim deĵiĸikliĵinin bir adalet meselesi olduĵunu ortaya 

koymaktadēr. 

Ķnsan haklarē merceĵinden bakēldēĵēnda, iklim adaleti kavramē, iklim deĵiĸikliĵine 

karĸē en savunmasēz olarak tanēmlanan belirli gruplarēn haklarēnē savunmak, 
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desteklemek ve teĸvik etmekle ilgilenmektedir. Yeni geliĸen iklim adaleti 

literat¿r¿nde, baĵlam temelli alēĸmalar iklim eĸitsizliklerinin boyutunu ve iklim 

deĵiĸikliĵinin belirli kentsel topluluklar ¿zerindeki etkilerini ortaya koymaktadēr. Bu 

tez, T¿rkiye, Gaziantep'teki kentsel iklim adaleti kavramēnē mekansallaĸtērarak 

literat¿re katkēda bulunmayē amalamaktadēr. Bu tez ayrēca, iklim deĵiĸikliĵinin; 

dezavantajlē topluluklar arasēndaki kērēlganlēklarē nasēl daha da derinleĸtirdiĵini 

kesiĸimsel bir perspektifle inceleyerek ortaya ēkan kentsel iklim adaleti alanēna da 

katkēda bulunmaktadēr. Yaĸ, cinsiyet, etnik kºken ve engellilik gibi oklu kimlik 

faktºrlerinin hem kērēlganlēklarē hem de baĸa ēkma stratejilerini ĸekillendirmek iin 

nasēl etkileĸime girdiĵini analiz etmek iin kesiĸimsel bir yaklaĸēm benimsenmiĸtir. 

Metodolojik erevede, alēĸma T¿rkiye, Gaziantep iin bir '¢oklu Ķklim Tehlikesi 

Kērēlganlēk Deĵerlendirmesi' ºnermektedir. Makro ºlekte, maruziyet, hassasiyet ve 

uyum kapasitesinin bir fonksiyonu olarak kērēlganlēk haritalamasē, Gaziantep'teki 

birincil iklim tehlikeleri olan sēcaklēk ve sel tehlikelerine karĸē kērēlganlēĵēn sēcak 

noktalarēnē ve mek©nsal ºr¿nt¿lerini belirler. Mikro ºlekte, dezavantajlē 

topluluklarēn kesiĸen kērēlganlēklarēnē ve uyum stratejilerini kesiĸimsel bir yaklaĸēm 

kullanarak keĸfetmek amacēyla, oklu iklim tehlikesi kērēlganlēĵēnēn en y¿ksek 

olduĵu mahallelerde yarē yapēlandērēlmēĸ hane halkē gºr¿ĸmeleri y¿r¿t¿lmektedir. 

Bu tez alēĸmasē, mek©nsal analizleri nitel i gºr¿lerle b¿t¿nleĸtirerek, kesiĸen sosyal 

kimliklerin Gaziantep'te iklim kērēlganlēĵēnē nasēl ĸekillendirdiĵini kapsamlē bir 

ĸekilde anlamayē amalamaktadēr. ¢alēĸma, iklim deĵiĸikliĵine uyum ve kapsayēcē 

kentsel politika yapēmēna dair ºnemli gºr¿ĸler sunmakta; iklim adaletine dayalē 

kentlerin gerekliliĵini ve kērēlgan topluluklarēn dayanēklēlēĵēnēn g¿lendirilmesi 

ihtiyacēnē vurgulamaktadēr. 

 

Anahtar Kelimeler: Ķklim Adaleti, Kērēlgan Topluluklar, Kesiĸimsellik 
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To those who bear the unequal burden of inequalities in the face of climate change, 

and still stand...  
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CHAPTER 1  

1 INTRODUCTION   

1.1 Problem Statement 

Climate change is arguably one of the most critical environmental challenges of the 

21st century. Today, there is broad international scientific consensus that the Earth's 

climate has been changing for a long time due to anthropogenic factors and that this 

change will accelerate in the future. The impacts of climate change, including rising 

temperatures, changing precipitation patterns, and increasing frequency and intensity 

of extreme weather events, have already been experienced in many parts of the 

world, threatening human life and settlements (IPCC, 2014; IPCC, 2023). Climate-

related hazards cause loss and damage to communities' assets and livelihoods, 

economic hardship, social and cultural disruption, and health problems. 

Additionally, changes in land use, environmental degradation, and food and water 

insecurity can result in displacement and migration (McGuigan et al., 2002; Huq et 

al., 2015). 

The fact that communities with the least contribution to the emergence of climate 

change are most severely affected by its negative impacts has brought social justice 

debates to the forefront of the climate problem. Climate justice, the pivotal concept 

shaping current climate debates, frames climate change as a matter of human rights 

(Nicholson & Chong, 2011; Bell, 2011; Lewis, 2016). The deepening of social 

inequalities caused by climate change, the disproportionate distribution of climate 

burdens, and disadvantaged communities experiencing the most devastating impacts 

demonstrate the injustice of the situation. 

In cities worldwide, disadvantaged communities with low adaptive capacity are 

already highly vulnerable to climate-related hazards. These vulnerable groups lack 
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the resources to adequately prepare for, respond to, and recover from climate 

disasters and risks. Consequently, these communities suffer substantial losses and 

damages. The concept of climate justice underscores the urgent need to minimize the 

impacts of climate change on vulnerable communities within the human rights 

framework. 

Climate change studies reveal that demographic, socio-economic, and cultural 

factors, health status, and housing conditions are key variables affecting 

communities' vulnerability. Women, older adults, people with disabilities, urban 

poor, migrants, ethnic minorities, and marginalized communities are among the 

vulnerable groups to climate change. On the other hand, the multiple vulnerabilities 

of these disadvantaged groups, a combination of factors that deepen their 

vulnerabilities, make them more severely exposed to climatic hazards. 

The intersectional approach recognizes that individuals belong to multiple social 

categories that intersect and interact to shape their vulnerability and strengths. Davis 

(2008) identifies intersectionality as an interaction of different qualities, such as 

gender, race, and other structural characteristics, of an individual. From an 

intersectional perspective, the vulnerability of individuals and communities to 

climate change depends on social categorizations. Therefore, this concept 

emphasizes the need to analyze these categories together to understand the structure 

of social inequality. It also provides essential insights into understanding multiple 

vulnerabilities within disadvantaged communities, the challenges faced by various 

groups, and their coping capacities. Thus, intersectionality plays a crucial role in 

comprehending the connection between climate change and vulnerability. 

The most effective processes for facilitating local adaptation to climate change -

climate change action plans and land use plans- depend on the local context. It is 

essential to integrate local knowledge into the planning process and identify where 

and what interventions are required locally. In this regard, planning decisions and 

policies should be developed according to the outputs of risk and vulnerability 



 

 

3 

assessments to minimize climate change impacts at the community level and enhance 

community resilience. 

Intersectional social vulnerability assessments will enhance the decision-making 

process of spatial planning by identifying the needs, problems, and coping abilities 

of disadvantaged communities. They will also pinpoint the unequally distributed 

burdens of climate change on these groups, guiding resources toward those most in 

need. Moreover, by understanding multiple vulnerabilities, planners can take 

proactive measures to mitigate climate risks, tailor adaptation strategies for specific 

groups, promote social equity, and ensure the development of just climate policies 

and planning strategies that leave no one behind. Integrating social vulnerability and 

risk analyses into planning processes is crucial for achieving climate justice and 

fostering more resilient and equitable communities. 

The efforts to integrate risk and vulnerability analyses into climate change action 

plans still need to be increased. The recent emergence of climate justice literature, 

the need for an intersectional approach in vulnerability analyses, and their weak 

connection with spatial planning are the primary areas for improvement in climate 

change studies. This issue is particularly limited in the Turkish planning context, and 

numerous studies are required. The absence of community-level climate action plans 

in Turkish cities, the failure to integrate risk and vulnerability analyses into the 

planning process, and the limitations in studies concerning disadvantaged groups 

highlight the knowledge gap in these areas. 

Furthermore, in Turkey, which hosts the largest Syrian migrants population, social 

inequality and vulnerability are deepening. The city of Gaziantep accommodates the 

second-largest immgirant population in the country. While the effects of climate 

change are already evident in extreme temperatures and flash flooding events, it 

remains uncertain how the climate crisis will impact disadvantaged communities. In 

this regard, this study aims to provide insights into the complex dynamics of 

vulnerability through an intersectional perspective. The purpose of this study is to 

investigate the extent to which intersecting factors such as age, gender, 
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socioeconomic status, and ethnicity influence the vulnerabilities and opportunities 

experienced by disadvantaged communities in Gaziantep to climate hazards. 

1.2 Aim of the Study and Research Questions 

The problem statement of the research recognizes that the effects of climate change 

do not affect all segments of society equally, and even cause different level of 

exposure in the same locality. Such unequal sharing of climatic burdens among 

vulnerable communities requires urgent interventions. To advocate, support, and 

promote the rights of certain groups identified as the most vulnerable to climate 

change, there is a need for identifying, evaluating, and assessing people's 

vulnerabilities, adaptive capacities, and risks they are exposed. 

Therefore, this study adopts an intersectional perspective due to it recognizes the 

complexity of social realities and the need to understand how multiple factors 

intersect to influence the vulnerabilities and opportunities of disadvantaged 

communities. In order to set the community resilience, adaptation to climate change 

is an issue that necessarily needs to be handled sensitively for different segments of 

society. 

The overall objective of the study is to determine the extent of climate change risks 

and their associated multiple vulnerabilities among disadvantaged communities by 

means of risk and social vulnerability assessment from an intersectional perspective. 

The objectives of this study are multifaceted, aiming to comprehensively address the 

challenges posed by climate change on vulnerable communities in Gaziantep. 

Specific objectives of the research are; 

¶ Identification of the major climate change vulnerable groups with different 

socioeconomic characteristics and adaptive capacities 

¶ Determining the spatial distribution of such vulnerable groups within the city 

¶ Examining how climate impacts (climatic hazards) could affect different 

social groups 
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¶ Assessment and mapping of major climate change impacts within the city 

¶ Identification of vulnerability hotspots and priority intervention areas 

¶ Developing adaptation strategies and public policies to reduce vulnerabilities 

to climate change 

Within the scope of this research and in light of the objectives, the main research 

question was formulated as follows: 

¶ To what extent do intersecting factors like age, gender, class, and ethnicity 

influence the vulnerabilities and coping strategies experienced by 

disadvantaged communities in Gaziantep against climate hazards? 

This research question aims to examine how structural characteristics that shape the 

identities of individuals or communities, such as ethnicity, gender and income level, 

as well as individual characteristics such as age and health status, affect vulnerability, 

sensitivity and adaptive capacity to the adverse impacts of climate change. The focus 

of this question is to identify which structural and individual characteristics together 

exacerbate vulnerability to climate change and to evaluate effective coping strategies 

to combat climate change. 

Within the scope of this research, the sub-research questions were formulated as 

follows: 

¶ What are the primary climate hazards faced by disadvantaged groups? 

a. What specific climate-related hazards (e.g., extreme heat, flooding) 

are prevalent in Gaziantep, Turkey? 

This research question probes the severity and frequency of climate risks and 

disasters to which vulnerable groups are exposed, by identifying threats from climate 

change in the city of Gaziantep. In this regard, flood events, the number of extreme 

heat days and heat waves are analyzed. 

¶ What are the key indicators of vulnerability to climate change within 

disadvantaged communities? 



 

 

6 

a. How do demographic and socioeconomic factors contribute to the 

vulnerability of disadvantaged groups to climate change impacts? 

b. Which specific disadvantaged groups in Gaziantep are most 

vulnerable to the impacts of climate change? 

c. What is the spatial distribution pattern of vulnerable group across 

Gaziantep? 

¶ What are the adaptive capacities and coping strategies employed by 

disadvantaged groups in response to climate change risks? 

a. What local knowledge and daily practices exist within Gaziantep's 

communities to cope with climate-related challenges? 

b. What barriers exist to the implementation of adaptive strategies 

within Gaziantep's communities? 

1.3 Research Methodology 

This research will employ a mixed-method approach, incorporating both quantitative 

and qualitative aspects to achieve a comprehensive understanding of climate 

vulnerability among disadvantaged groups in Gaziantep, Turkey. The quantitative 

aspect of the study involves Multi -Climate Hazard Vulnerability Assessment to 

identify vulnerable neighborhoods to climate-related hazards, and determine their 

spatial distribution. On the other hand, the qualitative aspect provides a deeper 

understanding of the multiple vulnerabilities, experiences, challenges, and coping 

strategies of disadvantaged groups within those vulnerable neighborhoods. 

Combining these approaches will enable multi-scale social vulnerability assessment 

from an intersectional perspective, and a more comprehensive understanding of the 

climate change vulnerabilities. 

The Multi -Climate Hazard Vulnerability Assessment will utilize secondary data such 

as census data, climate data, information about the severity and frequency of climate-

hazard events, and flood exposure maps. They will obtain from governmental 

agencies and research institutions. Spatial analysis tool, Geographic Information 
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Systems (ArcMap 10.8.1), will be used to conduct a risk assessment based on 

exposure index, map social vulnerability index, and conduct hotspot analysis to 

identify vulnerable neighborhoods to the adverse impacts of climate change. 

Following the identification of vulnerable neighborhoods, the research will target 

specific groups within these neighborhoods for interviews. By employing qualitative 

data collection method, primary data, for gaining deeper understanding in multiple 

vulnerabilities, will be collected through semi-structured interviews. In terms of 

sampling frame, the target population includes disadvantaged groups belong to 

intersecting social categories residing in the identified vulnerable neighborhoods. 

These groups will be selected based on the intersection of their sensitive identities, 

aiming to capture individuals experiencing deeper levels of vulnerability. 

The research will employ purposeful sampling strategy to ensure the inclusion of 

information-rich-cases, and capture a nuanced understanding of how various social 

identities intersect to shape vulnerability and adaptive capacity to the adverse effects 

of climate change from an intersectional perspective. Purposeful sampling strategy 

enables to focus on case selection strategically in alignment with the purpose of the 

study. Therefore, adoption of sequential type of sampling strategy will help to recruit 

participants through their networks. 

In this regard, this research will utilize the respondent-driven (network) sampling 

strategy to recruit hard-to-reach participants, individuals with intersecting vulnerable 

identities, from the target population. Given the sensitive nature of the groups 

involved in the case study, this approach allows initial participants to recruit others 

from their networks, thereby facilitating the attainment of a meaningful sample size. 

The data obtained from the interviews will be recorded and stored securely. Audio 

recordings will be transcribed, and all data will be anonymized to protect participant 

confidentiality. This study will employ a grounded theory approach to analyze the 

transcribed data. In grounded theory, the analysis begins with initial coding, where 

the data is broken down into discrete parts and coded for meaning. Following initial 

coding, the process moves to focused coding, where the most significant or frequent 
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codes are identified and grouped into broader categories. Finally, the analysis 

progresses to theoretical coding, where these categories are integrated and abstracted 

to develop a core conceptual framework that explains the research problem. 

This method allows for the emergence of a theory grounded in the data, which is 

particularly well-suited for exploring the complex interactions of social categories 

that shape vulnerability and resilience in the context of climate change. By 

systematically analyzing the data through these stages of coding, the research will 

uncover the underlying processes and factors that contribute to how disadvantaged 

groups experience and adapt to climate change. This grounded theory approach 

ensures that the final conceptual framework is deeply rooted in the participants' lived 

experiences, providing a comprehensive understanding of the intersecting factors 

contributing to vulnerability or adaptive capacity. 

1.4 Anticipated Impacts 

This study's research frame is grounded in intersectionality theory. Individuals 

belong to multiple intersecting social categories, which shape their experiences, 

producing both privilege and oppression according to fully developed 

intersectionality theory. Thus, it embraces the concept that social identities such as 

age, gender, ethnicity, and socioeconomic status are interconnected and together 

create distinctive experiences. The purpose of this study is to bridge important gaps 

in planning literature by including intersectional views in the assessment of climate 

change vulnerability and reminding planners how paramount vulnerability research 

is for them when dealing with the adverse impacts of climate change.  

This research will have significant consequences for professional planning practice. 

The planners will better identify specific vulnerabilities that different disadvantaged 

communities face enabling them to create appropriate interventions and adaptation 

strategies meeting their needs. By integrating vulnerability assessments into 

decision-making, the planners will be able to prioritize resources and direct funds 
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towards those who are most vulnerable. Moreover, it will give them an insight into 

the significance of incorporating intersectionality in planning practice hence 

promoting inclusive and equity-based approaches towards climate resilience for all.  

The broader societal impact of this research is considerable. The society will gain 

from increased resilience to both current and predicted climate threats by addressing 

vulnerabilities facing marginalized groups while executing specifically researched 

adaptation measures and planning policies. On top of that, integrating inter-sectional 

angles within planning implementations can help foster social justice and equity. 

Ultimately, this study will play a part in empowering communitiesô ability to deal 

with the compounding effects of climate change over time. 

1.5 Research Structure 

This thesis study consists of six chapters. The first chapter, introduction, provides a 

brief summary of the thesis by outlining problem statement, aims of the study, 

research questions, research methodology and anticipated impacts of the study.  

The second chapter covers the basics of climate change, explaining the role of 

greenhouse gas emissions in climate change, anthropogenic sources of climate 

change, impacts of climate change at the community level, and adaptation and 

mitigation strategies. This chapter highlights the disproportionate distribution of 

climate change burdens among disadvantaged communities as a matter of climate 

justice, and presents the paradigm shift from environmental justice to climate justice 

by focusing on global climate negotiations. 

The third chapter presents a systematic review of the vulnerability literature within 

the context of climate change studies. Since this study aims to investigate the key 

indicators of vulnerability to climate change and intersecting factors that effect the 

level of vulnerability, the existing literature on vulnerable populations and climate-

related hazards, gender dimensions, and intersectional approaches were reviewed. 
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This chapter also provides deeper insight on the intersectionality theory in climate 

change studies. 

The fourth chapter explains the mixed methodology adopted in the thesis study and 

the steps to be followed in both quantitative and qualitative approaches. The 

quantitative approach of the study presents an assessment of social vulnerability to 

multiple climatic hazards by analyzing the spatial distribution of multiple climatic 

hazards in Gaziantep, the vulnerable groups exposed to these climatic hazards and 

the spatial pattern of the adaptation capacities of these groups. This assessment 

enables the determination of neighborhoods with high levels of social vulnerability 

to extreme heat and flood risk in the city of Gaziantep. The qualitative approach of 

the study enables the determination of the vulnerabilities and coping strategies of 

disadvantaged communities with vulnerable identities of age, gender, ethnicity and 

disability in the determined neighborhoods from an intersectional perspective. 

The fifth chapter of the study focuses on the city of Gaziantep, which was selected 

as the field study, and clarifies why this city was chosen as the study area by 

presenting the demographic, geographical, spatial and climatic characteristics of the 

city. In addition, this chapter presents the spatial analyses, which are the first stage 

of the methodological framework of the thesis study. The sixth section includes the 

findings of institutional and household interviews, providing a deep understanding 

of the impacts, losses and damages of vulnerable groups due to climate change and 

the strategies to cope with climate change embedded in the field. The last chapter, 

conclusion, includes a general assessment, discussion, recommendations in the 

context of urban policies and limitations of the study. 
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CHAPTER 2  

2 CLIMATE CHANGE AS A MATTER OF JUSTICE  

This chapter explores the question of why climate change is a matter of equity and 

justice. Climate change is one of the most significant challenge the world faces 

today. Increasing temperatures, extreme weather events, rising sea levels and 

diminishing water resources threaten the lives and livelihoods of millions of people 

around the world. It leads to unprecedented changes in the natural environment with 

potentially dramatic environmental, economic, and social consequences on urban 

systems. There is also increasing recognition that these impacts are being felt 

disproportionately by disadvantages communities who already live under precarious 

conditions. Climate change, with its many facets, further exacerbates existing 

inequalities faced by these vulnerable groups, raising the issue of climate injustice. 

The concept of climate justice acknowledges that because the worldôs richest 

industrialized countries have historically contributed most to the problem, they have 

a greater obligation to take action. However, the least developed countries, who are 

the poorest and vulnerable countries of the globe, that contribute least to climate 

change are paying the heaviest price. Due to the global inequalities between nations, 

there has been an increasing interest in the literature on climate justice, especially 

with a focus on the Global North/South dimension. Communities in the Global 

South, already affected by systemic poverty and inequalities that put them in the 

position of vulnerability, live the effects of climate change, further contributing to 

the inequalities faced by these vulnerable groups, preventing the full realization of 

their fundamental rights.  

Through the lens of human rights, the concept of climate justice is concerned to 

advocate, support, and promote the rights of certain groups identified as the most 
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vulnerable to climate change. The concept of climate justice is an agenda that 

emerged as a way to encompass the equity aspects of climate change, aiming to 

tackle climate change by reducing the inequalities in development and power 

relations that drive climate injustice.  Within this scope, this chapter aims to frame 

climate change as a matter of justice in the context of global paradigm shifts from 

environmental to climate justice. 

2.1 Climate Change: Concepts and Definitions 

Climate change refers to long-term alterations in weather conditions, climate 

variables, and climate systems. While the climate is determined based on long-

standing average weather conditions, these continual alterations are defined as 

climate change phenomena when these conditions induce severe modifications. 

Climate change can be expressed through changes in air and surface temperatures, 

precipitations patterns and various weather events (UN-Habitat, 2014). IPCC (2007) 

defines climate change as the variation in the nature and characteristics of the climate 

as a result of changes in the natural structure or human activities at a level that can 

be demonstrated by statistical analysis, and the continuation of this situation for 

many years.  

Understanding the climate system involves distinguishing between weather pattern 

and climate of a region. Climate refers to the atmospheric conditions that are 

expected for a certain region over the long term are determined from statistical 

analysis of factors like temperature, precipitation, humidity and wind. For instance, 

the climate in a particular place can be defined by the weather events there which 

occur over periods of time ranging from a number of years to thousands of years. In 

contrast, the weather refers to the state of the atmosphere at a particular time and 

place, measured by factors like temperature, precipitation, humidity, and wind. For 

this reason, the weather is a reflection of short-term atmospheric conditions which 

result in daily variations in weather (IPCC, 2007; Moore et al, 2000). 
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The climate system is a complex network of interactions between various layers of 

the Earth: the atmosphere, biosphere, cryosphere, hydrosphere, and lithosphere. 

These components collectively regulate Earth's climate. When any of these 

components undergo changes in their functioning, it impacts the others and leads to 

long-term alterations in the climate system. The atmosphere, one of the components 

of the climate system, is the most rapidly changing layer, where greenhouse gases 

accumulate and undergo chemical reactions. The hydrosphere, comprising water 

bodies like rivers, lakes, and oceans, plays a crucial role in regulating the 

hydrological cycle and the climate. The cryosphere and lithosphere layers also 

contribute significantly to regulating climate by reflecting solar radiation and 

maintaining energy balance. Changes in these components and interactions between 

them, changes in the global water cycle, and changes in the carbon cycle all 

contribute to climate change (IPCC, 2014a; Burkett et al., 2014). 

Researches and observations on climate change reveal that the change is caused by 

the dynamics in the internal structure of the climate system and external impacts as 

human activities. However, human activities have significantly accelerated climate 

change, causing rapid shifts in a relatively short period alongside natural climatic 

changes occurring over many years in the ecosystem's natural cycle. Human 

activities, which have a significant impact on the climate, also suffer great damage 

from the negativities caused by the change in the course of the natural balance. This 

situation leads to the formation of a large literature on climate change, how the 

climate change process occurs and what its effects are. 

2.1.1 The Role of Greenhouse Gas Emissions in Climate Change 

The greenhouse gas effect forms the basis of the climate change process. To 

understand the reasons behind climate change, it's essential to examine the structure 

of the atmosphere. One crucial component of the Earth's atmosphere is greenhouse 

gases. These gases, with their ability to trap heat, are significant in maintaining life 

on Earth. They block some of the rays from the sun and reflect into the atmosphere 
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after reaching the Earth. Then, they trap the heat by absorbing the radiation 

wavelengths emitted by the Earth. This process leads to the warming of the 

atmosphere. This phenomenon, similar to the principle of greenhouses, is called the 

greenhouse gas effect (Kweku et al., 2018). 

 In climate science, it is widely acknowledged that without the greenhouse gas effect, 

the Earth's average surface temperature would be 33  colder than it is today. In 

other words, instead of the current temperature of 15 , it would be -18 , rendering 

the planet unsuitable for life (Pittock, 2016; Karl & Trenberth, 2003). Greenhouse 

gases, which are primarily responsible for this effect, include carbon dioxide (CO2), 

methane (CH4), water vapor (H2O), nitrous oxide (N2O), ozone (O3), 

hydrofluorocarbons (HFCs), chlorofluorocarbons (CFCs), perfluorocarbons (PFCs), 

and sulfur hexafluoride (SF6) (EPA, 2016). Since greenhouse gases have long 

atmospheric lifetimes, they take years to leave the atmosphere, resulting in their 

effects persisting for many years. 

The Earth's surface temperature depends on the balance between incoming radiant 

energy from the sun and outgoing energy from the Earth's surface. The greenhouse 

gas effect disrupts this balance, leading to various global climatic changes. Radiative 

forcing, a measure of greenhouse gas concentrations and their impact on Earth's 

energy balance, indicates warming when it has a positive value. As seen in Figure 2, 

CO2, CH4, and N2O gases are significant contributors to the warming trend in global 

surface temperature, which has been consistently increasing over the years. CO2 

accounts for the largest share of these gases, approximately 78% (IPCC, 2023). 
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Figure 2.1 Contribution of emissions to (a) radiative forcing and (b) global surface 

temperature (Retrieved from IPCC, 2021: Technical Summary) 

  

Hence, an increase in the concentration of greenhouse gases in the atmosphere leads 

to an augmentation of the greenhouse effect and, consequently, heat retentionðthis 

gradual rise in average atmospheric temperature results in global warming. Reports 

from the IPCC indicate that the atmosphere's temperature is now 1.2  higher than 

pre-industrial levels. With the ongoing increase in CO2 emissions, global warming 

continues to escalate. Climate projections for this century estimate that global 

warming could reach 6  by 2100 (IPCC, 2013; IPCC, 2023). 

Rising average temperatures directly influence the variability and shifts in overall 

weather patterns. Climate change effects at 1.5  global warming differ from those 

at 2  or 3  global warming. Therefore, the increase in greenhouse gas 

concentrations directly impacts climate change. To comprehend the drivers of 

climate change, it's essential to examine the reasons behind the increasing 

concentration of greenhouse gases in the atmosphere and their emission sources, 

leading us to anthropogenic sources of climate change. 
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2.1.2 Anthropogenic Sources of Climate Change 

The reports regularly published by the IPCC provide evidence of human impact on 

the climate system (IPCC, 2007; IPCC, 2013; IPCC, 2023). Human activities such 

as industrialization, increased energy consumption, and land use change contribute 

to climate change by escalating greenhouse gas emissions (IPCC, 2023; Kabir et al., 

2023). While the rise in energy consumption and reliance on fossil fuels since the 

Industrial Revolution have contributed to economic growth, they have also disrupted 

the carbon cycle (Hººk & Tang, 2013; Kabir et al., 2023). The anthropogenic impact 

on these systems is observed through rising levels of greenhouse gases, temperature 

increases, and shifts in climate variables. The observed increase in atmospheric CO2 

levels in industrialized nations underscores the role of anthropogenic emissions in 

driving climate change (IPCC, 2013). 

Energy consumption is the primary cause of the rising carbon intensity in the 

atmosphere. Presently, the majority of global energy needs are fulfilled by fossil-

based sources. Oil accounts for 32.8%, coal for 27.2%, and natural gas for 20.9% of 

the global energy supply, collectively making up around 80% of the total supply 

(Hººk & Tang, 2013). The concentration of CO2 in the atmosphere has increased 

from 316.8 ppm in 1960 to 417.06 ppm in 2022, mainly due to the combustion of 

fossil fuels. Under high emission scenarios, where global energy demand continues 

to escalate, and fossil fuels remain the dominant source, atmospheric CO2 levels are 

projected to exceed 800 ppm by the end of the century. 

Anthropogenic sources of greenhouse gas (GHG) emissions encompass the 

transportation, energy, industry, agriculture, and construction sectors (IPCC, 2023). 

In the United States, the transportation sector holds the largest share of emissions at 

28%. These emissions stem from using fossil fuels in various vehicles for 

transportation, including commuting and transport activities. Following 

transportation, electricity generation accounts for 25% of emissions, with industry at 

23% and construction at 13%. Emissions from the commercial and construction 

sectors include fossil fuels burned for heating and cooling buildings (EPA). 
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In addition to fossil fuel-based energy consumption, changes in land useð

particularly deforestation activitiesðprofoundly impact the carbon cycle. 

Urbanization, industrialization, and agricultural practices have destroyed forested 

areas, which serve as natural carbon sinks, thereby reducing the Earth's capacity to 

mitigate carbon emissions (Kabir et al., 2023; Silver et al., 2000). The IPCC's 4th 

Assessment Report (2007) attributed 17% of greenhouse gas concentration in the 

atmosphere to deforestation, primarily linking it to clearing tropical forests in regions 

such as Brazil and Indonesia. The IPCC's 5th Assessment Report (2013) further 

emphasizes that most emissions from land use changes stem from tropical 

deforestation, with abandoned agricultural land representing a significant source. 

Through long-term observations and research on the risks and impacts of human 

activities on climate change, the IPCC has identified several key findings. These 

include human influence on global warmingðmanifested through increases in 

atmospheric and oceanic temperaturesðas well as changes in the global water cycle, 

reductions in snow and ice masses, and rising sea levels. In its periodic assessment 

reports, the IPCC presents mounting evidence for human-induced increases in 

greenhouse gas concentrations alongside observed changes such as heightened 

occurrences of heatwaves, droughts, heavy rainfall, and extreme weather events. 

While conclusive proof of human influence on all climate change indicators is not 

yet established, it is deemed highly probable (IPCC, 2007; IPCC, 2013; IPCC, 2023). 

In this context, human influence is deemed highly probable in the global average 

surface temperature increase and the heightened frequency and intensity of extreme 

heat since the 1950s. This trend has been observed across all continental regions 

except Antarctica. Additionally, human influence on the rise of global mean sea 

levels since the 1970s, driven by thermal expansion and glacier mass loss, is highly 

likely, according to recent assessment reports (IPCC, 2013; IPCC, 2023). A growing 

body of research supports the observed impacts of anthropogenic climate change on 

both physical and biological systems, as outlined in the IPCC assessment reports. 

These studies affirm that anthropogenic forcing affects atmospheric and oceanic 
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temperature, the observed increase in global temperature (Hansen & Stone, 2015; 

Stern & Kaufmann, 2013; Rosenzweig & Neofotis, 2013). 

2.1.3 Impacts of Climate Change at the Community-level 

The global temperature rise, the most fundamental consequence of the increase in 

greenhouse gas emissions, leads to a number of effects such as melting glaciers and 

thermal expansion of the oceans contribute to an increase in ocean volume, resulting 

in rising sea levels. Thus, this causes changes in weather patterns disruption of 

marine ecosystems and endangers biodiversity. Climate change has various adverse 

impacts threatening human life and settlements, including sea level rise, extreme 

weather events, floods, heatwaves, droughts, water scarcity, and wildfires, observed 

across multiple regions globally (IPCC, 2014b). However, these impacts exhibit 

geographical variation in frequency and severity, affecting communities at different 

levels. 

The impact of climate change at the community level varies depending on local 

geography and endogenous societal changes, such as population structure, economic 

activities, livelihoods, and social and cultural norms (Duerden, 2004). Furthermore, 

vulnerability is closely related to the attributes of communities regarding their 

capacity to respond, resist, and recover from hazards that threaten them. The extent 

of a community's vulnerability depends on its exposure to climate hazards, its level 

of sensitivity, and its adaptive capacity (IPCC, 2007; Blaikie et al., 1994). 

Communities with higher vulnerability levels are poised to endure more severe 

losses and damages from the adverse impacts of climate change. 

Vulnerable communities, which have contributed the least to the emergence of 

climate change, often bear the burden of its negative impacts (Bullard et al., 2016). 

For instance, Small Island Developing States (SIDS), despite their minimal 

contribution to climate change, face high risks from rising sea levels and extreme 

weather events. Factors such as resource constraints, inadequate infrastructure, and 
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reliance on ecosystems for livelihoods further exacerbate the vulnerability of these 

countries to climate risks (Thomas et al., 2020). 

Poor communities face severe limitations in their ability to prepare for, cope with, 

and recover from climate-related disasters due to their impoverished economic 

conditions, limited resources, inadequate shelter, and lack of infrastructure and 

essential services (McGuigan et al., 2002). Rising sea levels, extreme weather events, 

and changing climate patterns disrupt agricultural productivity, leading to food 

insecurity and economic instability. Many poor populations rely on farming and 

fisheries, both of which are highly sensitive to climate variability. Unpredictable 

rainfall, prolonged droughts, and soil degradation reduce crop yields, while warming 

oceans threaten fish populations and marine biodiversity. Additionally, extreme 

weather events such as cyclones, floods, and heatwaves destroy homes and 

infrastructure, forcing displacement and worsening health conditions due to 

increased exposure to diseases such as malaria, cholera, and dysentery. The 

combination of economic fragility and climate-driven disasters exacerbates poverty 

and deepens inequality. 

Poor communities are particularly vulnerable to climate impacts due to limited 

adaptive capacity and socio-economic constraints. Many poor populations live in 

informal settlements or disaster-prone areas with inadequate infrastructure, 

increasing their exposure to floods, landslides, and extreme heat. They often lack 

access to essential services such as clean water, healthcare, and social safety nets, 

making recovery from climate-related disasters difficult. Without financial 

resources, insurance, or government support, rebuilding after climate shocks 

becomes nearly impossible. Additionally, displacement due to environmental 

degradation disrupts social structures and economic stability, leaving many trapped 

in a cycle of poverty (McGuigan et al., 2002). 
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Figure 2.2 The impact of climate change on vulnerable communities (Prepared by 

the author) 

Climate change has profound and cascading effects on coastal communities, 

particularly those reliant on small-scale agriculture. Extreme weather events like 

cyclones and rising sea levels erode the capacity of these communities to cope, 

leading to soil degradation, salinization, and loss of arable land. Over time, these 

challenges force shifts in agricultural practices, reduce productivity, and disrupt food 

security, triggering migration and economic instability. The worsening of livelihood 

assets and social conditions further deepens vulnerability, creating a cycle where 

each climate shock exacerbates existing hardships and limits recovery opportunities. 

While the short-term impacts of climate disasters are evident through losses and 

damages to various assets and community livelihoods, the long-term effects manifest 
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in ecosystem degradation, alterations in land use, food and water insecurity, and 

displacement and migration (Huq et al., 2015). 

Furthermore, climate change poses a significant threat to cultural identity by 

disrupting traditions, livelihoods, and the connection between communities and their 

environment. In small island states like Niue, extreme weather events such as 

Cyclone Heta have damaged cultural landmarks, traditional knowledge systems, and 

essential resources for crafts like canoe building, which holds deep cultural 

significance (Adger et al., 2012). Similarly, in high mountain areas, the melting of 

glaciersðmany of which are considered sacredðhas disturbed spiritual practices 

and symbolic traditions, as seen on Mount Yulong Snow in China. These disruptions 

not only erode cultural heritage but also weaken community cohesion and resilience, 

highlighting the urgent need for culturally sensitive adaptation strategies (Palomo, 

2017). 

On the other hand, urban areas experience varying levels and severity of climate 

change impacts depending on geographical location, regional climate conditions, 

socio-economic structures, and the resilience of urban infrastructure and services. 

For instance, coastal cities like Singapore (Bhullar, 2013) and New York 

(Zahmatkesh & Karamouz, 2017; Depietri & McPhearson, 2018) face significant 

risks from sea level rise and extreme weather events such as storms, hurricanes, and 

floods. Coastal flooding damages properties and infrastructure, and threatens land 

stability by leading to land loss from coastal erosion. Extreme weather events, 

including more intense tropical cyclones and heavy rainfall, further exacerbate these 

risks by damaging infrastructure, disrupting essential services, and causing 

significant economic losses. Urban areas where rapid urbanization and urban poverty 

are concentrated are also highly vulnerable to climate change. For example, in Dhaka 

(Khan, 2010; Alam & Mullick, 2014) , informal settlements and inadequate drainage 

systems in flood-prone areas cause loss of life and property during heavy rainfall and 

floods. The destruction caused by floods not only affects buildings and transportation 

systems but also endangers public health by increasing the spread of waterborne 

diseases due to water contamination and inadequate sanitation systems. Urban areas 
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also face growing threats from extreme heat events and heat waves, which lead to 

increased mortality rates, heat-related illnesses, and reduced overall well-being. The 

rising temperatures place additional strain on energy systems due to higher demand 

for cooling, while decreasing groundwater levels exacerbate water shortages (Khan, 

2010). Moreover, cities in arid regions, such as Riyadh (El-Rawy et al., 2023; 

Tarawneh & Chowdhury, 2018) , face challenges like drought, water scarcity, and 

food insecurity due to rising temperatures and decreased rainfall. 

2.2 Global Climate Negotiations: From Environmental to Climate Justice 

2.2.1 Environmental Justice: Concepts and History of Movements 

Environmental justice is a civil rights movement in the environmental politics arena 

that has a large influence on the development of climate justice discourse 

(Schlosberg and Collins, 2014). The historical root of the óEnvironmental Justice 

Movementô can be traced to the struggle of local communities of color with toxic 

contamination in the United States (Mohai et al., 2009). Since the origin of the 

movement began in the U.S, environmental justice protests have mainly taken part 

across the country. Over the years, with the recognition and expansion of the notion 

to the world, the environmental justice frame has expanded both topically and 

geographically (Schlosberg and Collins, 2014). 

U.S. Environmental Protection Agency (EPA) defined the concept of environmental 

justice as ñthe fair treatment and meaningful involvement of all people regardless of 

race, color, national origin, or income with respect to the development, 

implementation, and enforcement of environmental laws, regulations, and policiesò. 

While fair treatment means that "no group of people should bear a disproportionate 

share of the negative environmental consequences", meaningful involvement 

connotes "people should have an opportunity to participate in the decision-making 

process about activities that may affect their environment and health". 
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Robert D. Bullard's pioneering book in the field of environmental injustice 

óDumping in Dixie: Race, Class and Environmental Qualityô (1990) examines 

environmental inequalities in the United States especially in the Southern region of 

the country. Bullard (1990) describes how communities of color have been routinely 

targeted for the siting of hazardous facilities because of their economic and political 

vulnerability, and the greater risks they suffered than the general population. By 

conducting empirical studies, he found that people of color and low-income 

communities residing in the Southern region bear a disproportionate share of 

environmental burdens by getting exposure to higher levels of toxic pollution. In this 

regard, Bullard (1996) defines the notion of environmental justice as "embracing the 

principles that all people and communities are entitled to equal protection of 

environmental and public health laws and regulations". 

In literature, it has been well documented that communities of color, indigenous 

people, and minorities bear a disproportionate share of environmental burdens 

resulting from pollutant sources, such as hazardous waste dumps, chemical facilities, 

and industries. Such debates on the environmental injustices on the basis of the rights 

of people of color led to the coining of the term óenvironmental racismô (Bullard, 

1990; Hamilton, 1995; Mohai and Bryant, 1995). 

There is an extended body of environmental justice literature discussing the primary 

forces behind environmental inequalities are race or class disparities. Although 

racism is recognized as the major driving factor, especially in the context of the U.S, 

there is a debate on the relative weight of environmental justice claims. Several of 

the arguments made in racial discrimination indicate that in locating hazardous 

facilities and unwanted land uses across certain communities, racism becomes a 

fundamental organizing principle (Mohai et al., 2009). To illustrate, in Houston, 

Texas, municipal landfills are located in Afro-American neighborhoods as 

appropriate sites for waste disposal (Bullard, 1990). 

Further, debates on sociopolitical explanations assume that the government seeks the 

least resistance choosing disadvantaged communities (who has no political power to 
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resist) in order to locate unwanted land uses or activities. The attitude is to avoid the 

most capable of mounting communities (affluent ones), who may oppose 

environmental risks and its adverse impacts on health conditions (Mohai et al., 

2009). 

Additionally, class-based explanations of environmental injustices refer to the site 

selection of industry. As Helfand and Peyton (1999) stressed, toxic facilities tend to 

be established in disadvantaged neighborhoods where property and land values are 

cheap. In these areas, socially and economically marginalized residents are willing 

to accept the proximity of such facilities at the expense of their health due to low 

housing costs (Bullard, 1990; Helfand and Peyton, 1999). In fact, their limited 

mobility may entrap them in polluted residential areas (Lopez, 2002). It is clear that 

discriminatory housing practices may lead to health disparities (higher exposure to 

air pollution, and increase in cancer and asthma rates) among disadvantaged 

communities (Park and Kwan, 2017). 

At this point, a certain question arises whether 'race-class disparities are the result of 

decision-makers deciding to locate hazardous facilities in poor and minority 

communities' or whether 'the establishment of facilities led to post-siting 

demographic changes'. In order to assess siting/post-siting changes in population, 

Mohai and Saha (2015) have conducted a study. They found that toxic waste 

facilities have been located in disadvantaged communities for a thirty-year period, 

however, demographic changes continued after siting activities. 

Undoubtedly, environmental burdens have an adverse impact on the health 

conditions of low-income communities. Hazardous waste sites, pollutants, and 

contaminants caused birth defects and increased blood-lead levels among children 

who are living near sites (U.S. Environmental Protection Agency). Moreover, low-

income populations are among the populations that are most at-risk for adverse 

health effects from exposure to air pollution. Increases in cancer and asthma rates 

among local workers and residents are related to the job opportunities supported by 
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hazardous facilities for the sake of economic development of the region (Cole and 

Foster, 2001). 

While early environmental justice scholars mainly focused on the race and class 

discussion in the distribution of environmental burdens and benefits in the United 

States, there has been an expansion in the frame of environmental justice in both 

topical and geographical (Schlosberg, 2013). This expansion within two dimensions 

(horizontal and vertical) can be regarded as an attempt to globalize 'Environmental 

Justice' discourse (Walker, 2009). The horizontal movement of the concept of 

environmental justice refers to geographical expansion. The emergence of 

environmental justice concepts in new contexts, such as Asia, Africa, South 

America, Europe, and Australia, led the concept to goes beyond the borders of the 

United States (Walker, 2009). 

In Europe, the understanding of environmental justice focuses on social conditions 

and structural inequalities producing injustices. For instance, Elvers et al. (2008) 

have conducted a study on the distribution of environmental benefits and the 

promotion of healthy living conditions in terms of accessibility to recreational 

opportunities in the context of the UK. 

In Africa, the roots of the environmental justice movement are embedded in struggles 

against oil refineries that have devastating impacts on the environment and the 

livelihood sources of local communities. Several studies have established a linkage 

between oil spill-based environmental degradation, and displacement in Nigeria. 

They found that oil-bearing areas of the Niger Delta have been exposed to 

irrecoverable impacts and ecological risks resulting in the loss of farming and fishing 

areas, and environmental migration. Within the framework of environmental justice, 

local governments and the marginalization of communities became the focus of 

attention (Opukri and Ibaba, 2008; Babatunde, 2010; Kelbessa, 2012). 

In addition to the geographical expansion of the concept, the topical expansion, 

which is also named as a vertical extension, covers a broad range of issues from 

waste management to water quality, food security, oil politics, energy development, 
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trade agreements, and climate change (Walker, 2009). At the same time, this concept 

has started to cover right-based issues such as gender equality, human rights, 

indigenous rights, and immigrant rights (Agyeman et al., 2016). By the overlap of 

topical and geographical expansion in the application of the environmental justice 

concept, issues in various scales from large-scale dam projects in China (Balme, 

2014) to gold-mining activities in Ghana, Africa (Wan, 2013) have been discussed 

within the scope of the struggle of local communities. 

The confluence of the concepts of environmental justice and climate change is 

solidified after Hurricane Katrina, which is one of the most devastating and deadliest 

hurricanes in United States history. In 2005, Hurricane Katrina caused a loss of life, 

injury, and significant damage particularly in the city of New Orleans and the 

surrounding areas. In óRace, Place, and Environmental Justice After Hurricane 

Katrinaô, Robert D. Bullard and Beverly Wright (2009) explore the geography of 

vulnerability on the basis of communities who get left behind socially, economically, 

and spatially before and after the hurricane. Bullard and Wright demonstrated that 

the pre-existing inequalities (segregation, poverty, and racial disparities) in the city 

of New Orleans have made vulnerable communities the worst affected by climate 

change. 

The Katrina disaster contributed to the growing recognition of the linkage between 

the climate-changing environment and the issue of justice. In this way, climate 

change is considered as an environmental condition demonstrating not only the 

unjust impacts of climate change but also social injustice (such as lack of recognition, 

unequal protection of public health, and lack of inclusion in the decision-making 

process) in communities. Many environmental justice scholars, organizations, and 

local communities have started to turn toward the issue of climate change in general, 

and to climate justice in particular (Schlosberg and Collins, 2014). 

The history of the environmental justice movement 

Throughout history, environmentalists advocated a dominant attitude for addressing 

environmental issues and the management of natural resources. With regard to the 
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degradation of the environment, pollution, and endangered species, the 

environmental movement centered on wildlife preservation in the 1960-70s (Mohai 

et al., 2009). Following the mainstream environmental movements, emerging 

environmental activism has a shift from a focus on environmental protection to a 

focus on human-related issues arising from environmental problems (Taylor, 2000). 

In the 1980s, starting as a movement in the U.S, environmental justice has affected 

the environmental movements by settling into the action and theoretical framework 

of the mainstream movements. Fundamentally, the environmental justice movement 

has contributed to the environmental discourse by considering the social justice 

implications of environmental problems (Taylor, 2000). 

The beginning of the environmental justice movement is dated in 1982, the protest 

against the disposal of highly toxic industrial material to a landfill in Warren County, 

North Carolina, U.S. The attempt of disposal of toxic waste into the African-

American community conduce to a great resistance that brought together civil rights 

activists, environmentalists, and political leaders on the issue of unjust distribution 

of environmental hazards in black communities and minorities. The protest has been 

considered as a merge of environmental and civil rights movements, and popularized 

the notion of the environmental justice movement (Bryant and Mohai, 1992; 

Agyeman, 2002; Mohai et al., 2009; Schlosberg and Collins, 2014). 

The protests prompted the first major study 'Sitting of Hazardous Waste Landfills 

and Their Correlation with Racial and Economic Status of Surrounding 

Communities' produced by the U.S. General Accounting Office in 1983. The study 

demonstrates that three of the four hazardous waste landfills are located in African-

American communities in the Southeast region of the U.S., although these 

communities constituted only twenty percent of the region's total population. 

(Schlosberg and Collins, 2014). 

In 1987, the Warren County protests also led the United Church of Christ (UCC) 

Commission for Racial Justice to establish a national report 'Toxic Wastes and Race 

in the United States' in order to determine the distribution of hazardous waste sites 
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across the U.S, particularly in racial and ethnic communities, and assess the racial 

and socio-economic characteristics of communities exposed to hazardous wastes. 

The report indicates the dominant role of the race rather than poverty in locating 

hazardous landfills and raises public awareness of issues related to the 

disproportionate distribution of environmental burdens on communities of color 

(Bryant and Mohai, 1992). 

The First National People of Color Environmental Leadership Summit, also known 

as one of the most important events in the environmental justice movement history, 

convened in Washington D.C. in 1991 with the participation of African-American, 

Asian-American, Latino, and Indigenous community activists and leaders from 

across the country (Schlosberg and Collins, 2014). 

The Summit gained national support to fight against environmental racism by 

building a national and international movement of all peoples of color. To ensure 

environmental justice, attendants have developed and adopted the '17 Principles of 

Environmental Justice' as an ideological foundation of the growing grassroots 

movement (Agyeman et al., 2016). By the Principles of Environmental Justice, for 

all people, respect and justice free from discrimination, the right to participate in the 

decision-making process, the right to be free from environmental hazards, protection 

of public health, and education for present and future generations are demanded. 

2.2.2 Global Environmental Politics and Paradigm Shifts 

The rapid rise of environmental awareness in the 1960s and early 1970s, the rise of 

environmental movements in the industrialized countries, and the emergence of 

global environmental threats, such as intensified alterations in the biosphere, 

depletion of the ozone layer, and global warming, have conduced environmental 

protection to become a matter of international politics. Until the 1980s, while most 

governments concerned global environmental problems as minor scientific and 

technical issues, with an increase in cumulative stress on the physical environment 
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threatening human health and economic well-being, global environmental issues 

gained a much higher status in world politics regarding economic development, 

international trade, and North-South relations. 

The realization that global environmental challenges (depletion of the ozone layer, 

global warming, climate change, biodiversity loss, desertification, etc.) cannot be 

solved by unilateral actions of individual countries has procured international 

cooperation with the aim of reversing environmental degradation and reducing 

adverse anthropogenic effects. Accordingly, the rise of global environmental politics 

has entailed the organization of global environmental conferences and summits for 

the interactions of actors, the establishment of global environmental institutions to 

facilitate interactions, and the formation of international environmental regimes. 

The first global environmental conference is the 'United Nations Conference on the 

Human Environment', also known as Stockholm Conference, convened in 

Stockholm in 1972. The conference aimed to provide a focal point for the 

management of the global environment and environmental actions in cooperation by 

the establishment of a new international organization, the United Nations 

Environment Programme (UNEP). 

By the mid-1980s, the realization of an increase in environmental degradation and 

natural resource depletion led the United Nations to establish the Brundtland 

Commission. By considering the impacts of heavy deterioration of the environment 

on the future economic and social development, and the needs of the present without 

compromising the future generations' needs, the commission introduced 'sustainable 

development' as an alternative paradigm. Also, the publication of the Brundtland 

Report (Our Common Future) drew attention to the link between poverty and the 

environment that creates a vicious circle. 

The emergence of the discussions on primary causes of environmental degradation 

in world politics reflects the growing awareness of the global environmental 

challenges that reduce the capacity of the environment and put stress on the natural 

sources and life-support systems. In the late-1980s, one of the most serious global 



 

 

30 

environmental challenges, óclimate changeô, has gained attention on national and 

international platforms after the scientific confirmation that greenhouse gas (GHG) 

emissions are highly concentrated in the atmosphere due to fossil fuel combustion. 

The First World Climate Conference was organized by the World Meteorological 

Organization (WMO) as a scientific conference, which was attended by scientists 

from a wide range of disciplines in 1979. After this international conference on 

climate change, the Intergovernmental Panel on Climate Change (IPCC), the major 

scientific document publisher as evidence for climate change, was established by the 

United Nations Environment Programme (UNEP) and the World Meteorological 

Organization (WMO). Since 1990, the IPCC has released five assessment reports to 

underline the importance of climate change as a global challenge that requires 

international cooperation, draw attention to the impacts of climate change, provide 

materials for governments, and lay the groundwork for further agreements. 

In 1992, the United Nations Conference on Environment and Development 

(UNCED), also known as the Earth Summit, was held in Rio de Janeiro. While the 

focus of the conference was on integrating environmental and development policies 

promoting sustainable development paradigm following the Stockholm Conference, 

an important achievement of the summit on the issue of climate change was an 

agreement on the United Nations Framework Convention on Climate Change 

(UNFCCC). The main objective of the UNFCCC is defined as to "stabilize 

greenhouse gas concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the earth's climate system" (UFCCC, 

1992). However, this framework does not have any obligatory limit on greenhouse 

gas emissions for countries. Instead of the enforcement mechanism, this framework 

outlines the negotiation process over international treaties to achieve certain actions 

towards the objective of the UNFCCC. 

At the Third Conference of the Parties (COP3) to the UN Climate Change 

Convention, a landmark agreement, óKyoto Protocolô, to reduce global emissions of 

greenhouse gases was announced. In 2005, the Kyoto Protocol went into force, and 
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set emissions target for signatory countries as ñcutting emissions by an average of 

5% below their 1990 baseline emissions by the end of 2012ò. Also, the Protocol 

created emissions entitlements on the basis of putative emissions and enabled the 

trade of emissions rights on markets by formulating market-based mechanisms for 

ócarbon tradingô and óclean developmentô. 

The Clean Development Mechanism (CDM) provides developed countries 

emissions reduction credits that can be used in international carbon trading when 

they invest in clean development practices (green projects, renewable energy 

projects, etc.) in developing countries. By the establishment of the flexible 

mechanisms, the investor countries are able to count the earned credits equivalent to 

reducing emissions or to increase their own quota of emissions rights. 

However, environmental and climate justice advocates have initiated activism 

against this Protocol by arguing that focusing on emissions rights instead of 

responsibilities for actual emissions reduction is a false solution for mitigation. 

While carbon trading advocates advertise the benefits of the mechanism as a win-

win situation whereby emissions are reduced and economic benefits are maximized, 

climate justice advocates largely consider the Protocol as a way to avoid altering fuel 

dependency and unsustainable consumption patterns for the Global North. In fact, 

such countries (even the largest GHG emitters) would be able to continue to produce 

through carbon trading permissions, and even they would appear to be struggling 

against the destructive impacts of climate change (Dawson, 2010). 

2.2.3 Emergence of the óJusticeô: Declarations and UN Summits 

Until the 1990s, conferences on the global environmental challenges focused on the 

forms of changes in the environment that brings challenges, their impacts on 

economic activities, and the necessity of international cooperation among countries. 

Due to the main concern calling upon the governments to take specific actions and 

to be in cooperation, participation in conferences was limited to scientists and policy-
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makers. How vulnerable communities are affected by the adverse impacts of climate 

change and environmental degradation was not yet on the international agenda, and 

thus these communities were left out of the United Nations conferences and 

international discussions. As these communities were not taken into account during 

the global negotiations, local community representatives, environmental justice 

advocates, and non-profit organizations demanded to be recognized and called for 

justice on the basis of human rights. 

For the first time in the environmental justice movement history, in 1991, over a 

thousand delegates to the First National People of Color Environmental Leadership 

Summit adopted and published the ô17 Principles of Environmental Justiceô calling 

for environmental justice for all people of color. Since then, these principles have 

strengthened coalitions and partnerships, and have served as a lay groundwork for 

the growing grassroots movement for both environmental and climate justice 

(Agyeman et al., 2016). 

The origin of the principles of climate justice can also be traced from the legal 

instruments, the Earth Summit and the UNFCCC, which have mentioned the 

principles of equity and human rights as the bedrock of the implementation and 

enforcement (UFCCC, 1992). While the concept of 'climate justice' was not 

explicitly used in both treaties, the adopted principles of equity, equal access to 

resources, and respect for human rights laid the path for the establishment of the 

climate justice principles. 

Besides the demands of people of color for environmental justice, the indigenous 

peoples of North America demanded a place at the table in international discussions 

by submitting the Albuquerque Declaration to the Fourth Conference of the Parties 

(COP4) in 1998. They called upon the world leaders at all levels of governments to 

accept their responsibility for future generations, and drew attention to the adverse 

impacts of human-induced climate change on natural resources and indigenous 

communities. This declaration has provided a base for integrating indigenous 

knowledge in climate change adaptation strategies. 
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In 1999, the Corporate Watch (CorpWatch) group, which is an organization based in 

San Francisco, launched the 'Climate Justice Initiative' and published a report named 

'Greenhouse Gangsters vs. Climate Justice' taking a stand against the oil industry. In 

this report, the main causes of global warming by holding major fossil fuel 

companies responsible, and the devastating effects of oil refineries on the 

environment and human health, particularly on poor communities and indigenous 

peoples, were addressed. Also, they defined climate justice as removing the causes 

of global warming, reducing greenhouse gas emissions radically, and fostering a just 

transition, and placed environmental, labor, and human rights at the center of the 

movement. By establishing this report, they have empowered social movements on 

the issue of climate change, and promoted other groups to unite around a climate 

justice framework. (Tokar, 2014). 

In 2000, the first 'Climate Justice Summit' was held as a counter-conference to the 

Sixth Conference of Parties (COP6) that world leaders attended (Cox, 2013). During 

the Summit, the Rising Tide (RT) network was formed as a mobilizing effort for 

confronting the root causes of climate change through action. The network called for 

an action to shift toward clean energy through the participation of all people. (Rising 

Tide, 2000). After the COP6, the Environmental Justice and Climate Change 

Initiative (EJCC) was formed to mobilize environmental justice groups and 

organizations in the U.S. The initiative, also, aimed to develop a 'climate justice 

agenda' for supporting the most vulnerable communities, already facing the worst 

impacts of climate change (Agyeman, Bulkeley and Nochur, 2007). 

At the second Earth Summit (Johannesburg Conference) in 2002, international 

environmental groups (such as CorpWatch, Indigenous Environmental Network, and 

Greenpeace) drafted a set of climate justice principles named the óBali Principles of 

Climate Justiceô attaching a human-centered approach to climate change. 

Additionally, EJCC developed a climate justice platform and announced another 

document named ó10 Principles for Just Climate Change Policies in the U.Sô. In 

contrast to the EJCC's principles, the 'Bali Principles' adopted the '17 Principles for 

Environmental Justice', which is developed at the First National People of Color 
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Environmental Leadership Summit, to focus on building an international movement 

of all people for being free from the impacts of climate change. 

By the 2000s, while the primary focus of global climate negotiations was on tracking 

and cutting carbon emissions, reducing carbon footprints, and devising government 

policies to adopt mitigation strategies, they did not address social injustices 

underlying the disproportionate impacts of climate change on vulnerable 

communities. Due to the lack of international concern on the exclusion of 

disadvantaged communities who are most affected by global processes, 

environmental justice advocates and activists including indigenous people, women, 

youths, and poor people take an active role in bringing attention to the concept of 

'climate justice'. All these ideas and efforts constitute the root of the 'climate justice 

movements'. 

2.2.4 The Evolution of Climate Justice Movements 

The examination of the early history of climate movements shows that the emergence 

of climate justice has relied upon the contribution of other social movements within 

the context of climate change, such as indigenous movements, community-based 

action campaigns, environmental justice movements, global justice and anti-

globalization movements (Moore and Russell, 2011). Following the climate justice 

discussions, 'Climate Action' has emerged as a mainstream group of the climate 

movement to take urgent action to combat climate change and its adverse impacts. 

In 2007, a small group of young Climate Action (CA) activists is organized in the 

United States and put out an open call for a National Day of Climate Action to reduce 

carbon emissions by 80% by 2050. Afterward, under the banner of 'Step It Up', over 

a thousand climate action demonstrations were held in many states. The main focus 

of the demonstrations was on stopping climate change by promoting clean energy 

and creating a green economy strong enough to lift people out of poverty. 
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In 2009, the '350.org', which was founded by a group of students along with an 

author, started organizing back to activate a climate movement lifting up the voices 

of communities all over the world. Ahead of COP15 in Copenhagen, they mobilized 

people in 181 countries to demand a fair and binding climate treaty to reduce carbon 

emissions. However, no binding deal resulted from the meetings of the COP15. The 

main outcome of the conference, the Copenhagen Accord, endorses the continuation 

of the Kyoto Protocol but it does not commit countries to agree to the Protocol. Also, 

it does not include a decision on carbon market conditions and countries to reduce 

carbon emissions. 

After the failure of the óCopenhagen Summitô (COP15) to produce any effective 

global agreements on the issue of climate change, and to include most of the 

vulnerable countries into the negotiation process of the agreement, climate activists 

rose up to protest them. Over 100.000 protestors from around the world took to the 

streets of Copenhagen to join a climate march (Cox, 2013). It was the largest-ever 

gathering of climate protesters to highlight their concerns to world leaders. 

Under the United Nations climate negotiations, the most significant global climate 

agreement in history is the Paris Agreement was adopted at the 21st Conference of 

the Parties (COP21) in 2015. The Paris Agreement is dedicated to keep "the global 

temperature rise below 2ÁC and pursue efforts to keep it below 1.5ÁC", and for this 

purpose, it requires nearly all countries to set their emissions reduction targets 

without any enforcement mechanism. Unlike past accords, it pays more attention to 

the concept of climate justice in terms of addressing the issues of human rights, 

indigenous rights, immigrant rights, vulnerable communities, gender equality, and 

intergenerational equity, and points out the importance of the concept when taking 

action to address climate change. 

With regard to distributive justice, the Paris Agreement adopted the principle of 

common but differentiated responsibilities and respective capabilities. Additionally, 

in terms of corrective justice, it refers to supporting capacity-building and providing 

financial support to developing countries, in particular, the most vulnerable ones to 
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the impacts of climate change. Since the agreement is developed on a voluntary 

basis, it is criticized from the perspective of climate justice for not ensuring the 

protection of the rights of vulnerable communities, and not moving beyond the 

rhetoric (Kaya, 2017). 

Despite the Paris Agreement takes a step forward on discussing climate change as 

an ethical issue, and opening a new debate on the climate regime, governments still 

display failures at COP meetings. These climate negotiations are not sufficient 

enough to address the needs of the most affected communities from the impacts of 

climate change and to adopt a right-centered approach in defending the rights of 

vulnerable communities. As governments avoid taking urgent action to combat 

climate change and its adverse impacts, people, especially youth groups who have 

concerns about their future, start to call upon the governments to reduce carbon 

emissions radically. 

The shift towards youth climate activism has firstly emerged after a Swedish student 

Greta Thunberg staged an impactful protest outside the Swedish Parliament in 2018. 

The sign, 'skolstrejk fºr klimatet' (school strike for climate) that she carried on, 

created a great influence on further demonstrations. Youth Strike for Climate, also 

known as Fridays for Future, became an international movement of school students 

to demand action from the world leaders for taking responsibility, limiting climate 

disasters, and solving the climate crisis. In 2019, more than one million strikers 

gathered for a global climate strike, and simultaneously, around 2200 strikes were 

organized in 125 countries. This new youth movement represents a new form of 

'Global Climate Justice Movement' by inspiring students across the world to take 

part in climate strikes. Also, it symbolizes a new way of activism on the debate of 

climate crisis, and becomes a force for action on climate change. 
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Figure 2.3 Historical process of global climate negotiations: 1970-1990 

 

 

Figure 2.4 Historical process of global climate negotiations: 1990-2000 
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Figure 2.5 Historical process of global climate negotiations: 2000-2010 

 

 

Figure 2.6 Historical process of global climate negotiations: 2010-2020 
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2.3 The Concept of Climate Justice 

Environmental justice movements have shaped and conceptualized óclimate justiceô, 

a term used to frame climate change as a human rights issue (Nicholson & Chong, 

2011; Lewis, 2016). The integration of environmental rights and civil rights, which 

have emerged with the demand for equal protection from environmental hazards for 

vulnerable communities in environmental justice debates (Schlosberg & Collins, 

2014), has changed the approach to the social dimension of climate change (Preston 

et al., 2014). The emerging concept of climate justice is based on the intersection of 

climate change and social justice. It addresses human rights, indigenous rights, 

immigrant rights, poverty, and gender inequality (Terry, 2009; McKinney & 

Fulkerson, 2015; Wilder et al., 2016; Norman, 2017; Mastaler, 2019). 

Like environmental justice, climate justice recognizes the direct relationship 

between structural inequalities and the disproportionate distribution of climate 

burdens on vulnerable communities (Burkett, 2008). There is no single definition of 

climate justice, but rather a variety of definitions that largely reflect the inclusiveness 

of the concept. These definitions are standard in statements regarding the elimination 

of unequal burdens created by climate change, the reduction of risks, the fair 

distribution of benefits and risks in society, and the protection of the rights of the 

most disadvantaged groups (Eckersley, 2004; Moore & Russell, 2011; Bulkeley et 

al., 2013). 

The concept of climate justice was first introduced in a book written by Edith Brown 

Weiss (1989), which addresses the effects of climate change from an 

intergenerational equality and justice perspective (Schlosberg & Collins, 2014). The 

human rights framework, which is the basis of conceptual discussions on the rights 

of present and future generations, essentially forms the basis of the concept of 

climate justice. Climate justice, which envisages treating all people fairly and 

addressing injustice between those who contribute to climate change and those who 

are affected by it with fair and equitable approaches, is on the agenda of many states 

(Al Ameri, 2021). 
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In global climate negotiations, it is accepted that climate injustice is a transnational 

and intergenerational problem. In particular, since the Paris Agreement, the concept 

of climate justice has been at the center of many discussions. In addition to increasing 

concerns about the climate crisis and awareness of taking urgent action, the view that 

climate justice must be allocated is also becoming widespread. Therefore, plans and 

policies to implement climate justice principles are encouraged to be realized 

through meaningful and inclusive participation processes in combating climate 

change (Bulkeley et al., 2013; Santos, 2017). 

2.3.1 Climate Justice Approaches: Rights and Responsibilities 

On the basis of rights and responsibilities, the concept of climate justice contains two 

basic paradigms: right-based approaches and the historical responsibility approach. 

Rights-based approaches to climate justice are based on protecting fundamental 

human rights against the adverse effects of climate change. 

Recently, the OHCHR described climate change as a óhuman rights crisis,ô noting 

that the most affected are the most vulnerable people (United Nations General 

Assembly, 2023). While climate change has a widespread impact, it does not affect 

everyone equally. Factors such as age, gender, race, ethnicity, class, disability, and 

migration increase the vulnerability of the groups most affected by climate change 

(United Nations General Assembly, 2022). 

Climate change-related disasters, extreme weather events with increasing frequency 

and intensity, and slow-moving events disproportionately affect the most vulnerable 

communities and systems, causing heavy losses and damage. (IPCC, 2022) Severe 

storms, hurricanes, and floods cause sudden injury and death, leading to loss of 

livelihoods and assets. Heat waves worsen people's health conditions and increase 

the risk of death, and droughts threaten the most basic human right to life by 

endangering access to clean water and food security (Watts et al., 2021). 
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According to the Universal Declaration of Human Rights, at the most basic level, 

everyone has the right to life and the right to an adequate standard of living for 

themselves and their families; in other words, the right to adequate food, shelter, 

health services and various needs to be met in order to sustain their lives in 

appropriate conditions. The devastating effects of climate change, which cause 

severe losses and damages, undermine people's most basic rights to life and health 

(Schlosberg & Collins, 2014). Through the human rights lens, the concept of climate 

justice seeks to support, promote, and advocate the rights of the most vulnerable 

groups to the adverse impacts of climate change (Polack, 2008). 

Therefore, from the climate justice perspective, climate change is considered a 

violation of human rights. The human rights approach includes the rights of the 

current generation and future generations. However, how to define the rights of those 

who are not yet born and cannot speak for themselves and how to provide justice is 

still debatable. The concept of climate justice addresses this issue within the 

framework of intergenerational equality and justice. Newell et al. (2020) prioritize 

the protection of natural capital and the accessibility of the current generation's 

choices in protecting future generations' rights. In the context of climate change, 

future generations will have to pay the price of today's emissions and pollutants 

(Armstrong, 2012). Therefore, the effects of climate change are considered as an 

intergenerational problem (Schuppert, 2011). 

The concept of climate justice requires that future generations share fairly the 

problems they may experience by relating them to the responsibility of both 

generations (Thompson, 2010; Meyer, 2013). Thus, rights-based approaches to 

climate justice ensure that human and intergenerational rights are guaranteed. 

On the other hand, the basic argument of the historical responsibility approach to 

climate justice is that developed countries have historically emitted more emissions 

and, therefore, should be more responsible for climate change (Sch¿ssler, 2011; 

Schlosberg & Collins, 2014). Within the scope of the historical responsibility 

approach, one of the well-known principles is the ópolluter paysô principle, which 
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associates the responsibility for addressing the problem with the person who created 

the problem. According to this principle, countries that have historically contributed 

the most to climate change and are the biggest polluters should pay the costs and 

bear the burden of mitigating climate change (Roberts, 2009; Schlosberg & Collins, 

2014). 

In the context of historical responsibility, the climate justice framework focuses on 

the Global North/South dimension to show the imbalance between the sources of 

climate change and where its effects are experienced (Pettit, 2004; Prys & 

Wojczewski, 2015). Historically, industrialized northern countries have emitted 

much more emissions than southern countries and have achieved their level of 

development by polluting the atmosphere. There is a close relationship between the 

increasing prosperity of developed countries and industrialization, energy, and 

carbon emissions. This view is supported by the report titled óGlobal Warming in an 

Unequal World,ô which states that developed countries cause this pollution by 

emitting carbon during their industrialization and development efforts (Dubash, 

2013). Furthermore, while unjust economic relations at all levels, unsustainable 

consumption patterns, and fuel dependency in the North worsen the negative effects 

of climate change, in the South, climate change has emerged as a ódevelopment 

problem,ô considered an inseparable part of the problems of poverty and 

marginalization (Pettit, 2004). 

When we examine which countries are historically responsible for the emergence of 

climate change and which countries are currently affected by the climate crisis, we 

see that the countries that have contributed the least to the emergence of climate 

change are the most affected by its adverse effects. This situation shows that climate 

change is an óasymmetric problemô and strikingly reveals climate injustice (Balaban 

et al., 2021). 

The Center for Global Development has examined the relationship between climate 

change and development in three graphs: (i) historically developed countries have 

been most responsible for climate change, (ii) developing countries have suffered the 
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most from climate change, and (iii) today, developing countries have become most 

responsible for climate change. communities. 

 

Figure 2.7 Countries with historical responsibility for climate change (Center for 

Global Development, 2015) 

As seen in Graph 2.1, the historical responsibility for the emergence of climate 

change belongs to developed countries, especially the European Union countries 

(responsible for 40% of emissions) and the United States (22%). Developed 

countries are responsible for 79% of carbon emissions from 1850 to 2011. On the 

other hand, Graph 2.2 shows that the countries that suffer from climate change and 

face 78% of the costs are developing countries (China, India, and Sub-Saharan 

Africa) with less responsibility for the emergence of the climate problem. When the 

two graphs are compared, it is understood that developed countries, responsible for 

79% of carbon emissions, have experienced only 22% of the damage caused by 

climate change. Therefore, this asymmetry between the perpetrators with historical 
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responsibility and the victims who bear the climate burdens forms the basis of the 

discussions focused on the Global North/South inequality of the concept of climate 

justice (Balaban et al., 2021). 

 

Figure 2.8 Countries most harmed by climate change (Center for Global 

Development, 2015) 

One criticism of the historical responsibility approach is that developing countries 

have recently produced more emissions than developed countries. Graph 2.3 shows 

that the amount of emissions of developing countries has increased, reaching 63%, 

compared to the emission rates of countries with the highest historical responsibility. 

Among developed countries, the emission increases of China and India, which are 

rapidly growing, are noteworthy, and India has become the world's third-largest 

emitter. It is estimated that India will increase its emission amount by 25 times by 

2035, following this trend (Zhang et al., 2023). 



 

 

45 

 

Figure 2.9 Countries responsible for climate change today (Center for Global 

Development, 2015) 

Therefore, the principles of 'historical responsibility' and 'polluter pays' adopted in 

addressing global warming and reducing carbon emissions are not sufficient. Due to 

increasing justice concerns and discussions on ethical principles in distribution 

mechanisms, the use of the 'carbon per capita' model is suggested as a more just and 

equitable approach (Williges et al., 2022; Zhang et al., 2023). 

The per capita emission approach suggests that countries consider the amount of 

emission per person in carbon limitation based on the fact that people have equal 

rights. However, when countries' per capita emission rates are compared, the 

inequalities between developed and developing countries are striking. Within the 

scope of the historical responsibility approach, when the per capita emission rates of 

developing countries such as China and India, which have the highest emission 

emissions and population sizes today, are compared, these countries lag far behind 

developed countries (Baer et al., 2008). In climate justice discussions, the per capita 

emission approach is criticized because it justifies the increase in the emission of 

developing countries and, therefore, considers polluting as a right (Hayward, 2007).  
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In addition, the per capita emission approach brings class inequalities to the agenda 

within the climate justice framework. In addition to the differentiation in the 

emission production and consumption patterns of societies, there are also 'emission 

gaps' between individuals due to class differences. Oxfam and the Stockholm 

Environment Institute's study on carbon emissions across global income groups 

demonstrates the 'carbon inequality between classes.' According to the 'Climate 

Equality: A Planet for the 99%' report published by Oxfam International (2023), the 

wealthy class, which makes up 10% of the global population, is responsible for 50% 

of consumption-based carbon emissions, while the lower class, which makes up 50% 

of the population, is responsible for only 8%. Thus, in terms of class, the top 10% of 

the population and the remaining 90% produce the same amount of emissions. 

Moreover, the emissions of the super-rich, which is only 1% of the population with 

the largest share in emission production with their luxurious lifestyles and 

investments in polluting industries, are projected to be 27 times higher than the 2.8-

tonnes CO2 compliance target in 2030. On the contrary, the emissions of the lower 

class will be only one-fifth of the target (Oxfam, 2023). Thus, in the context of 

climate injustice, the contribution of low-income and disadvantaged groups, who are 

most vulnerable to climate hazards, to climate change will continue to be minimal. 

2.3.2 Climate Justice Principles: Distributive , Procedural and Corrective 

Justice 

The concept of justice is about ensuring that people get what they deserve, using a 

deductive method by applying universal principles or an inductive method by 

starting from the justice demands of individuals, groups, or communities (Trimmel 

et al., 2024). 

In theorizing climate justice, scholars have discussed climate justice within the 

framework of various justice discourses, based on John Rawls' (1971) theory of 

'justice as fairness'. In the book 'A Theory of Justice', John Rawls asserts the theory 



 

 

47 

of 'justice as fairness', which consists of three components: (i) equality of people in 

rights, (ii) equality of opportunities for all people, and (iii) maximization of benefits 

for the least advantaged people. By utilizing the Rawlsian theory of justice, climate 

justice scholars put forward a climate justice framework characterizing distributive 

and procedural forms of justice (Adger et al., 2006; Paavola & Adger, 2002). 

In the climate justice literature, three dimensions of justice are conceptualized in a 

comprehensive consideration of inequalities and injustices: (i) distributive, (ii) 

procedural, and (iii) corrective justice.  

Distributive justice concerns the just allocation of resources and fairness of how they 

are distributed across group members (Ikeme, 2003). In social psychology, Donelson 

R. Forsyth (2010) identified five different norms in distributive justice representing 

different ways of sharing. These distributive norms are equality, equity, power, need, 

and responsibility. While the norm of equality represents an equal share of resources 

to all group members without concerning their different conditions or their 

contributions to the process, both the norms of equity and need require that group 

members receive resources according to their needs or inputs. 

The principle of distributive justice attaches importance to what, how, and among 

whom to distribute. In the context of climate change, how climate burdens and 

benefits will be distributed between those who cause the climate crisis and those who 

are affected is addressed within the distributive justice framework (Armstrong, 2012; 

Lamont & Favor, 2017). Questions about how emission rights will be distributed, 

who is historically responsible, who will pay the costs of climate change mitigation 

and adaptation, and who urgently needs resources are answered from the distributive 

dimension of climate justice (Meyer & Roser, 2016; Newell et al., 2020). 

The climate justice literature indicates several principles, such as polluter-pays, 

ability-to-pay, and beneficiary-pays principles, for ensuring a just distribution of 

responsibilities, burdens, and benefits of climate change and fair shares of mitigation 

and adaptation costs. Regarding historical responsibility, the 'polluter-pays principle' 

distributes the burden of paying climate change costs in proportion to past emissions 
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(Sayegh, 2017). It requires developed countries with the greatest historical 

responsibility to make more significant emission reductions and provide financial 

assistance to developing countries (Ikeme, 2003; Banks et al., 2014). 

On the contrary, the ability to pay principle does not assign fault-based 

responsibility. However, it requires countries with higher ability to pay to reduce 

their emissions more and to bear the burden of climate change mitigation and 

adaptation costs. The ability to pay principle, within the framework of the 'common 

but differentiated responsibilities' approach, accepts that climate change is a global 

and common problem, that combating climate change benefits everyone, and that 

each country is affected by climate change, albeit to a different extent. Therefore, 

everyone should share climate burdens, but this distribution should be proportional 

to countries' ability to pay. In addition to burdens, rights are expected to be granted 

in the distribution of emission rights inversely proportional to their ability to pay 

(Bretschger, 2013). In addition to these principles, the distributive justice literature 

includes 'the principle of mutual advantage' (Okereke, 2010), which requires the 

distribution of benefits and burdens in a way that benefits all parties, and the 

principle of giving priority to basic needs in the allocation of emission rights (Metz, 

2000). 

Procedural justice is concerned with the fairness and transparency of decision-

making processes (Bennett et al., 2018). Unlike distributive justice, which looks at 

the fair distribution of resources, procedural justice concerns the methods used to 

make decisions regarding this distribution process. While distributive justice asks 

ófor whom is the action taken,ô procedural justice asks ówho selects, evaluates and 

implements actions.ô Furthermore, procedural justice concerns questions about who 

is included in the decision-making and policy implementation processes and how 

decision-making power is distributed (Hendriks, 2016; Miller, 2017). 

Therefore, it is crucial to recognize which parties are included in decision-making 

mechanisms and to ensure participation. Regarding procedural norms, rights-based 

approaches and the óprinciple of all affectedô should be adopted to ensure public 
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participation in allocating climate justice. This principle advocates that those who 

will be affected by the outcome of the decision should participate in decision-making 

processes. By encouraging the participation of affected parties, individuals are 

provided with the opportunity to influence the outcome of the decision (Al Ameri, 

2021). Therefore, within the climate justice framework, it is vital to include 

vulnerable groups most affected by disasters caused by climate change in decision-

making processes, assess their impact on policy-making processes, and ensure that 

their voices are heard (Bulkeley et al., 2014). 

Corrective justice, in other words, compensatory justice, aims to fairly compensate 

the parties that caused the injustice and the victims of the injustice for their losses 

and damages (Meyer & Roser, 2016). Within the framework of law, corrective 

justice applies punishment to the wronged party through the judiciary to equalize the 

gain of the party that caused the injustice and correct the inequality that has occurred. 

Within the framework of tort law, compensation for the damage caused to the victims 

by the wrongdoers is essentially based on corrective justice (Ross et al., 1998). 

Robert Goodin (1989) discusses the methods of ómeans-based compensationô and 

óends-based compensationô regarding how compensation is provided. In means-

based compensation, the damaged vehicle is repaired, the vehicle is returned if repair 

is impossible, or the vehicle is completely replaced with another object if neither is 

possible. The main feature of means-based compensation methods is that the 

damaged vehicle is replaced, the damaged party is compensated for the equivalent 

of his/her damage, and the victim is left in the same condition as before the damage. 

Furthermore, Goodin (1989) argues for the validity of means-based compensation in 

the absence of means-based responses. The aim of compensation that displaces ends 

is to provide compensation in a way that leaves victims as well off as they would 

have been had they not suffered any harm. 

Tort law is considered an appropriate normative framework for compensating for 

loss and damage caused by climate change (Ohdedar, 2016). However, unlike legal 

sanctions, it does not aim to punish those responsible for climate change or those 



 

 

50 

who profit from activities that drive climate change. Instead, it aims to restore the 

general situation and well-being of those adversely affected by climate change to 

what it was before the damage occurred and to make them ówhole againô (Page & 

Heyward, 2016). 

The injustice caused by climate loss and damage and the calls for a compensation 

mechanism led to the establishment of the Warsaw Mechanism in 2013. Thus, 

addressing climate loss and damage became the focal point of climate negotiations. 

Loss and damage generally refer to damages that occur as a result of disasters 

resulting from anthropogenic climate change, and that cannot be prevented by 

mitigation or adaptation measures. The occurrence of losses and damages is closely 

related to the low capacity of vulnerable communities to cope with and adapt to the 

adverse effects of climate change and their insufficient resources (Kreft, 2015). 

In this context, the concept of climate justice, which evaluates the extent to which 

responses to climate change are fair and equitable (Buskin, 2009), requires 

compensation for climate loss and damage to the least developed countries (LDCs) 

through international mechanisms (Adelman, 2016). As a solution to climate 

injustice, it is discussed that compensation for losses and damage in communities 

vulnerable to climate change should be provided by collecting adaptation financing 

from developed countries through international climate funds (Schlosberg, 2013). 

2.3.3 Climate Justice Literature: Main Themes and Discussions 

The climate change literature covers a long period, and the number of studies on this 

subject continues to increase rapidly. According to the Scopus database, climate 

change, which was the subject of earth science studies in the late 1960s, increased 

significantly in the 1990s with the recognition of global warming and climate change 

as an environmental problem at the international level. The climate justice literature 

is relatively new compared to the climate change literature. The Scopus database was 

searched to determine the distribution of studies conducted in the field of climate 
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justice over time, thematic areas, and the main discussion topics shaping climate 

justice studies. The search query was limited to scanning documents in English and 

article format until the end of 2024. 

Scopus database contains 1550 studies on climate justice conducted between 2004 

and 2024. The number of studies conducted in the first decade of the climate justice 

literature increased rapidly in the second decade and reached 10 times. The division 

of the climate justice studies with the largest documents by subject area is 41.6% for 

Social Sciences. After that Environmental Science with 23% comes in the second 

place. The remaining subject areas, such as Arts and Humanities, Earth and Planetary 

Sciences, and Energy, are distributed below 10%. 

In order to examine how research themes cluster in climate justice studies and to 

address the main discussion topics highlighted in the literature, the relationship 

between keywords and co-occurrence was analyzed using VOSviewer software, and 

a network map was prepared (Figure 2.3). The eight research clusters that emerged 

from the way research themes clustered together each focused on various themes 

related to climate justice: 

¶ Cluster 1: Ethical, political, and social dimensions of climate justice 

¶ Cluster 2: Climate adaptation and justice in the Global South: 

Intersectionality, social vulnerability, and urban planning 

¶ Cluster 3: Social equity, energy transition, and global governance in climate 

policy 

¶ Cluster 4: Equitable climate governance: Burden sharing, mitigation 

strategies, and policy challenges 

¶ Cluster 5: Justice and ethics in climate displacement and migration 

¶ Cluster 6: Mobilizing for climate justice: Climate activism and social 

movements 

¶ Cluster 7: Correcting climate injustice: Carbon budgets, emissions, and loss 

and damage 

¶ Cluster 8: Justice concerns in economic transition and climate finance 
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Figure 2.10 Network analysis of keywords co-occurrence on óclimate justiceô and 

its highly populated intra-network communities (2004-2024) 

 

Table 2.1 Core keywords and related communities in the field of climate justice 

Cluster 1 

(red) 

 

Activism, Anthropocene, climate emergency, climate migration, 

democracy, environment, human rights, indigenous peoples, 

inequality, mobility justice, neoliberalism, new materialism, 

participation, REDD+, social media, sustainability, youth 

Cluster 2 

(green) 

 

Adaptation, Caribbean, climate adaptation, climate change 

adaptation, collective action, environmental justice, gender, global 

south, intersectionality, political ecology, power, race, risk, sea 

level rise, social vulnerability, urban heat island, urban planning 
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Cluster 3 

(dark blue) 

 

Climate change, climate change education, development, energy 

justice, energy transition, environmental health, fairness, fossil 

fuels, global warming, indigenous, just transition, policy, political 

economy, social justice, united nations 

Cluster 4 

(yellow) 

Burden sharing, climate change mitigation, climate policy, equity, 

framing, governance, mitigation, NDCS, Paris Agreement, 

responsibility, sustainable development, UNFCCC 

Cluster 5 

(purple) 

Agriculture, climate action, climate displacement, displacement, 

ethics, geoengineering, justice, migration, racial capitalism, 

recognition, resilience 

Cluster 6 

(light blue) 

Carbon markets, civil society, climate crisis, climate justice, climate 

movement, extinction rebellion, Fridays for future, protest, social 

movements, world social forum 

Cluster 7 

(orange) 

Carbon budget, climate ethics, climate finance, climate litigation, 

compensation, corrective justice, global justice, intergenerational 

justice, loss and damage 

Cluster 8 

(brown) 

Adaptation finance, distributive justice, fossil fuel divestment, green 

economy, post-politics, poverty, procedural justice, vulnerability 

 

Cluster 1: Ethical, political, and social dimensions of climate justice 

Climate justice has emerged as a critical framework for understanding climate 

change's ethical, political, and social implications. The articles in this cluster 

collectively explore the intersections of human rights, democracy, inequality, and 

environmental sustainability, advocating for fair and inclusive solutions to climate-

related challenges. 

Several articles frame climate justice as a movement that demands equitable access 

to ecological space and resources (Pettit, 2004; Schlosberg & Collins, 2023). It 

challenges neoliberal policies that disproportionately burden marginalized 

communities while advocating for the recognition of historical emissions 
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responsibility (Hayward, 2007). Concepts such as ecological debt, fair burden-

sharing, and the equitable distribution of adaptation funding are widely discussed 

(Burkett, 2008; Clayton & Manning, 2023). 

The role of international law in climate justice is critically analyzed, focusing on the 

limitations of the UN Framework Convention on Climate Change (UNFCCC) and 

other legal mechanisms (Burkett, 2008). Some articles argue for more potent 

litigation strategies, including the possibility of small island nations suing major 

carbon-emitting countries for damages (Byravan & Rajan, 2006). Many scholars 

highlight the linkage between human rights and climate change, emphasizing the 

rights of indigenous peoples, small island nations, and socioeconomically 

disadvantaged groups (Byravan & Rajan, 2006; Meyer & Sanklecha, 2023). The 

discourse suggests that adaptation and mitigation policies must prioritize vulnerable 

populations to prevent further climate injustice (Hayward, 2008). 

Climate justice movements, both global and local, are analyzed for their strategies in 

mobilizing public awareness and policy changes. Case studies highlight grassroots 

activism, transnational alliances, and the role of media in shaping climate narratives 

(Pettit, 2004). Some papers discuss the integration of digital platforms in 

environmental activism, including social media campaigns and community radio 

advocacy (Clayton & Manning, 2023). Youth activism is also recognized as a driving 

force in the climate justice movement. Articles discuss the involvement of young 

people in climate strikes, advocacy campaigns, and legal challenges against 

governments and corporations (Knudsen & Stage, 2012; Uldam, 2013). The youth-

led climate justice agenda is portrayed as both a moral and political imperative for 

sustainable change. 

Cluster 2: Climate adaptation and justice in the Global South: Intersectionality, 

social vulnerability, and urban planning 

Climate adaptation is critical to environmental justice, particularly in the Global 

South, where marginalized communities experience disproportionate risks due to 

climate change. This cluster explores the interconnected themes of adaptation, social 
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vulnerability, intersectionality, urban planning, and broader concerns such as 

political ecology, power, and environmental justice. The discussion highlights how 

these dimensions shape policy responses and local experiences of climate change. 

Adaptation efforts must consider the complexities of intersectionality, as individuals' 

experiences of climate risks are shaped by overlapping social categories such as race, 

gender, and class. Di Chiro (2011) examines how gendered dimensions of climate 

adaptation are often overlooked, reinforcing systemic inequities. Milanez and 

Fonseca (2012) further emphasize that climate justice frameworks in Brazil must 

account for deep-rooted social disparities rather than applying one-size-fits-all 

policies. These perspectives show that adaptation strategies must move beyond 

technocratic approaches to recognize the diverse vulnerabilities within communities 

(Chu et al., 2016).  

Social vulnerability is a key concern in climate adaptation, as pre-existing 

inequalities determine the capacity of communities to respond to environmental 

threats. Lynn, Mackendrick, and Donoghue (2012) illustrate how Native American 

communities face heightened vulnerability due to historical marginalization, land 

dispossession, and insufficient access to adaptation resources. De Ons (2012) 

explores how coalition-building among affected groups strengthens resilience, 

showing that social networks are vital in mitigating climate-related risks. The 

intersection of race, class, and geographical location further complicates 

vulnerability, making adaptation policies imperative to address these structural 

disadvantages. 

The concept of intersectionality highlights how different social categories, such as 

gender, race, and class, interact to create unique vulnerabilities in climate adaptation 

efforts. Di Chiro (2011) discusses how climate adaptation policies often overlook 

gender and social inequities, reinforcing existing disparities. Similarly, Milanez and 

Fonseca (2012) argue that climate adaptation in Brazil must address structural 

inequalities rather than applying universal solutions disregarding local socio-

political contexts (Sultana, 2022). 
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Urban planning plays a crucial role in shaping climate adaptation efforts, particularly 

in regions facing risks such as urban heat islands, sea level rise, and extreme weather 

events. Steele, Maccallum, Byrne, and Houston (2012) propose a vision for the 

"climate-just city," arguing that urban planning must be reoriented toward 

participatory decision-making processes that center social equity. This perspective 

aligns with political ecology approaches that examine how power dynamics shape 

urban adaptation strategies, often privileging economic development over 

community resilience. The challenge lies in ensuring that adaptation policies do not 

exacerbate existing inequalities but instead foster inclusive and sustainable urban 

environments (Ranganathan & Bratman, 2019). 

The broader themes of environmental justice and power relations further shape how 

adaptation policies are designed and implemented. The Global South, often the most 

affected by climate change, faces historical and contemporary injustices in climate 

governance (Roberts & Pelling, 2020). The unequal distribution of resources, 

coupled with limited political agency, means that adaptation policies frequently fail 

to address the root causes of vulnerability (Shi et al., 2016). By integrating 

intersectionality, social vulnerability, and just urban planning into adaptation efforts, 

policymakers and researchers can work toward more equitable climate responses that 

empower marginalized communities rather than reinforcing structural inequalities 

(Anguelovski et al., 2016). This cluster demonstrates that climate adaptation cannot 

be separated from questions of justice, power, and inclusion, requiring a fundamental 

shift in how adaptation strategies are conceptualized and implemented (Bulkeley et 

al., 2014). 

Cluster 3: Social equity, energy transition, and governance in climate policy 

Climate change is one of the defining challenges of the 21st century, and its 

intersections with social justice, policy, and economic structures form the foundation 

of this cluster. Scholars explore how climate change is framed within different 

political, economic, and social contexts, emphasizing the need for a just transition 
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that integrates environmental health, energy justice, and fairness in policy-making 

processes. 

A major component of this cluster is the role of fossil fuels and energy justice in 

shaping climate transitions. Burkett (2008) critiques the reliance on carbon trading 

mechanisms and market-driven solutions, arguing that they exacerbate inequalities 

rather than resolve them. Energy transition policies must address the needs of 

indigenous communities and those historically excluded from decision-making 

processes. Boykoff (2008) examines the political discourse around climate change 

and how media representations shape public perceptions, reinforcing the power 

imbalances that influence policy responses. These perspectives highlight the 

importance of integrating social justice frameworks into energy policies to ensure a 

transition that is both sustainable and equitable (V¬gerº et al., 2024). 

The role of international institutions, particularly the United Nations, in climate 

governance is another key theme. Global climate negotiations often fail to address 

the realities of the Global South, where development and environmental priorities 

intersect. Hayward (2008) discusses how climate justice frameworks must go beyond 

diplomatic agreements to include mechanisms for redistributing resources and 

strengthening local adaptation strategies. Political economy perspectives further 

reveal how climate policy is shaped by power structures that favor economic growth 

over environmental sustainability. The tension between development and fairness in 

climate action remains a critical point of debate (Semieniuk & Yakovenko, 2020). 

This cluster underscores the necessity of integrating social justice into climate policy 

through energy transition, equitable development strategies, and a commitment to 

addressing historical injustices. By prioritizing Indigenous perspectives, 

environmental health, and fair resource distribution, climate governance can move 

toward an effective and just model. Future research must continue exploring the 

intersections of policy, political economy, and climate adaptation to create solutions 

that are inclusive, transformative, and responsive to the needs of all communities 

(Ren et al., 2023). 
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Cluster 4: Equitable climate governance: Burden sharing, mitigation strategies, 

and policy challenges 

The literature explores burden sharing, equity, and responsibility within international 

climate agreements, particularly in the context of the Paris Agreement and the role 

of Nationally Determined Contributions (NDCs). Key discussions revolve around 

governance mechanisms under the UNFCCC, sustainable development strategies, 

and the political and economic framing of mitigation policies. 

Burden sharing is a central theme in global climate agreements as nations negotiate 

their fair share of emission reductions. Onigkeit, Anger and Brouns (2009) discuss 

the fairness aspects of linking the European Emissions Trading Scheme (ETS) under 

long-term stabilization scenarios, arguing that mechanisms such as emissions trading 

must be designed to avoid disproportionate economic burdens on developing nations 

(Roberts & Pelling, 2020). Okereke (2010) expands on this by analyzing ethical 

standards within the climate justice framework, demonstrating how developing 

countries often face the greatest vulnerabilities yet receive limited compensation 

under current international mitigation agreements. These studies emphasize the need 

for a governance model that ensures equitable contributions to climate mitigation 

while recognizing historical responsibilities (Grasso & Heede, 2023). 

The Paris Agreement marked a turning point in climate governance, introducing 

NDCs as a flexible yet contentious approach to global mitigation. While the 

agreement promotes country-driven commitments, critiques highlight its limitations 

in enforcing compliance and ensuring that national pledges align with global 

sustainability targets. Gºssling, Hall, Peeters and Scott (2010) examine the 

implications of tourism growth on climate policy, noting that high-emission 

industries often evade stringent regulations despite their significant carbon 

footprints. This discussion ties into broader concerns over the effectiveness of 

current governance mechanisms in mitigating emissions while supporting 

sustainable development (Vicens et al., 2017). 
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Framing and policy strategies play a significant role in shaping climate change 

mitigation efforts. Shiva (2009) critiques dominant climate mitigation narratives that 

prioritize market-based solutions over grassroots sustainability initiatives. The 

reliance on alternative fuel sources and emissions trading markets often benefits 

industrialized nations while sidelining indigenous and local environmental justice 

movements. Similarly, Terry (2009) highlights the gendered dimensions of climate 

justice, demonstrating that mitigation policies must integrate social equity 

considerations to be truly effective. These perspectives illustrate the complexities of 

governance structures that balance economic interests, political commitments, and 

environmental justice (Shi et al., 2016). 

Cluster 5: Justice and ethics in climate displacement and migration 

The devastating effects of climate change are leading to environmental degradation, 

affecting habitats and environments, and threatening life and livelihoods. Due to 

these effects, climate migration is also causing. IPCC reports indicate that the 

displacement of people will increase as the effects of global warming and climate 

change intensify. Moreover, UNHCR (2016) emphasized that more than 50 million 

people will be displaced due to disasters by 2050. Increasing concerns have also led 

to discussions in the climate justice literature, and academics have begun to seek a 

fair solution for climate migrants and displaced people (Draper & McKinnon, 2018; 

Ahmed, 2018; Arnall, 2019; Gonzalez, 2021; Saad, 2017). 

Resettlement programs are implemented in cases where there is intense exposure to 

climate risks, climate change adaptation measures are inadequate, and on-site 

applications are not possible (Draper & McKinnon, 2018). In this context, studies in 

the climate justice literature have focused on the ethical elements and justice values 

of displacement and resettlement processes, the framework of resettlement 

programs, and how these programs will operate to promote procedural justice 

(Draper & McKinnon, 2018; Boas, 2015; Meyer, 2016). For example, while framing 

resettlement as a matter of corrective justice, Draper and McKinnon (2018) suggest 

that responsible parties should provide a fair settlement to victims as compensation 
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based on the principle of historical responsibility. Amall et al. (2019) emphasize that 

communities affected by climate displacement should operate their demand 

mechanisms in a bottom-up manner by organizing themselves and developing their 

justice-based solutions. Therefore, communities must be central in claiming rights 

and compensation and creating community-based demands. 

The compensation claims that displaced communities can make for the financial 

resources they need to either resettle in a new place or take precautions in their place 

are potentially powerful tools for the resolution process. In the climate justice 

literature, community-based claims are closely related to climate lawsuits in the 

context of climate displacement. The lawsuit filed by indigenous communities facing 

the threat of flooding of coastal villages to be compensated for resettlement is an 

important example of the quest for climate justice (Johnson, 2013). Discussions on 

the potential of alternative compensation mechanisms, such as individual 

displacement compensation claims by communities in cases where complete 

displacement is impossible, are also included in the literature (Ahmed, 2018). 

The literature's corrective justice focus, addresses discussions on how and who will 

take responsibility for migration and alleviate the hardships faced by climate 

migrants. Researchers in this field emphasize the importance of legal protection, 

international assistance, and burden sharing for displaced communities in addressing 

the problems of climate refugees who are forced to abandon their living spaces, 

livelihoods, and even cultural practices due to climate-related disasters (Arnall et al., 

2019; Biermann & Boas, 2010). 

In this context, the principle of 'polluter pays' is addressed as 'polluter takes 

responsibility,' indicating that countries that cause climate refugee victimization 

should take responsibility (Arnall et al., 2019). Proposed models for granting 

displaced people the right to migrate to responsible countries are addressed within 

the climate justice framework as compensation for the risks and injustices imposed 

on them by climate change (Gonzalez, 2021; Saad, 2017). 
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Cluster 6: Mobilizing for climate justice: Climate activism and social 

movements 

Researchers examine how social movements have influenced the approach to climate 

change and how the climate justice movement has evolved from its emergence to the 

present day (Cugnata et al., 2024; Jamison, 2010; Dorsey, 2010; Choi, 2023; 

Tormos Aponte & Garc²a L·pez, 2018). Historically, social movements have played 

an important role in the evolution of climate change, from global climate 

negotiations to local struggles and activism for justice (Jamison, 2010). Social 

movements, which form the basis of climate justice that has developed within the 

global justice movement, have enabled concerns and demands for rights regarding 

climate change to reach broad masses, especially those derived from environmental 

movements in the 1970s. Addressing the social and political aspects of climate 

change, the climate justice movement has emerged as a new form of activism with 

radical demands following the failures of climate summits (Jamison, 2010; Dorsey, 

2010). 

Cugnata et al. (2024) emphasize the importance of the climate justice movement as 

a main framework that brings together diverse activist groups in the fight against the 

climate crisis and the social injustice that motivates climate activists to take action. 

Climate activists who recognize climate change as a social justice issue react to 

inequalities and climate inaction, especially those perpetuated by the fossil fuel 

industry (Grady-Benson & Sarathy, 2015; Uldam, 2017). In this context, Grady-

Benson and Sarathy (2015) draw attention to student-led climate movements 

demanding the divestment of fossil fuel investments. Choi (2023) examines the 

evolution of the climate movement into youth climate activism, which addresses 

social justice with a more comprehensive approach. In addition, the climate justice 

literature contributes to understanding the importance, benefits, and challenges of 

building alliances and solidarity with diverse groups in climate movements (Black 

et al., 2016; Choi, 2023). 
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Cluster 7: Correcting climate injustice: Carbon budgets, emissions, and loss 

and damage 

Discussions on the concept of the ócarbon budget,ô which was developed to support 

countries in determining their emission reduction targets and expresses the amount 

of emissions that can be released, are on the agenda of climate negotiations. The 

literature addresses the unequal distribution of historical emissions between 

developed countries and developing and least-developed countries from a climate 

justice perspective and emphasizes that the global carbon budget should be 

distributed fairly (Alcaraz et al., 2018; Furini, 2019; Choquet, 2019; McKinnon, 

2015). 

Furini (2019) addresses the principles of climate justice, such as historical 

responsibilities, greater ability to pay, and the guaranteed minimum, which should 

guide the allocation of the global carbon budget. From the historical responsibilities 

point of view, Alcaraz et al. (2018) suggest a model for distributing the global carbon 

budget based on a per capita approach. The model calculates each country's carbon 

budget per capita while also considering differentiated historical responsibilities. 

In addition to the allocation of the carbon budget, studies also provide insights into 

the need to reduce fossil fuel production and consumption to meet the Paris 

Agreement target and the potential consequences of overshooting the target 

(Choquet, 2019; Vanderheiden, 2017). Moss (2016) discusses the responsibility for 

emissions caused by the export of fossil fuels. He argues that countries exporting 

fossil fuels should bear some of the costs of the harm caused by the use of those 

fuels. From the climate justice perspective, it has emphasized the moral and 

budgetary responsibilities of countries for emissions and the need to account for 

those responsible for emissions. 

Research in this cluster also addresses mechanisms for coping with loss and damage 

from climate change, the ethical obligations of emissions stewards, and corrective 

justice approaches to vulnerable communities (Ohdedar, 2016; Adelman, 2016). 
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Cluster 8: Justice concerns in economic transition and climate finance 

In the climate justice literature, studies on the transition to a green economy in 

combating climate change, the just transition process, accessibility and allocation of 

climate adaptation finance, and its impacts on vulnerable communities are generally 

evaluated from the perspective of distributive and procedural justice. Scholars in the 

field of economic transition have discussed the struggles and politics within the green 

economy and its impact on climate change. They also provide a critical perspective 

on the green economy from a climate justice standpoint (Di Chiro, 2019; Knuth, 

2017; Kenis & Lievens, 2016). 

The notion of the green economy has taken a central position in international debates 

on sustainability. Its connection to urgencies ungendered by environmental and 

economic crises has gained importance. However, an environmental justice scholar, 

Giovanna Di Chiro, argues that the green economyôs market-based solutions for 

reducing carbon emissions prioritize growth and efficiency over social justice and 

sustainability. She also highlights how the green economy largely ignores power 

relations and inequalities based on gender, race, ethnicity, and class. Therefore, there 

is a need to reimagine a caring economy framework and a climate policy vision 

centered on subsistence to move towards a just transition (Di Chiro, 2019). 

Kenis and Lievens (2016) discuss how the green economy project, which aims to 

address climate change through market mechanisms (i.e., emissions trading), might 

lead to conflicts and struggles to control natural resources and shift the burden of 

transition towards lower social classes in both the Global North and the Global 

South. Concerns about the effectiveness of market-based approaches call for a 

climate justice movement that advocates social change beyond capitalism and a 

socially just transition to a sustainable future. 

Moreover, the literature emphasizes the importance of a just transition to a green 

economy in achieving climate justice. Schapper (2021) examines Ethiopiaôs 

transition to a green economy in the context of Gibe dam, addressing the 

vulnerabilities of the local population to the effects of climate change, such as 
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drought, changes in precipitation patterns, floods, and rights violations during the 

energy transition process. It has emphasized that installing principles of procedural 

justice might be a solution to trade-offs between climate justice concerns and human 

rights in cases where vulnerable communities are disproportionately affected by 

green economy policies. Thus, the existing literature underscores the importance of 

procedural justice mechanisms, such as quality participation mechanisms ensuring 

the participation of vulnerable groups, for addressing climate justice concerns.  

In the context of climate change adaptation, climate adaptation financing plays a 

crucial role in ensuring justice through the redistribution of resources. Climate 

finance is provided by transferring resources from wealthy countries with high 

emissions that cause global warming to countries that contribute least to climate 

change but will be most affected by its impacts. The literature has focused on the 

management of adaptation finance, factors affecting the distribution of finance, just 

distribution processes and procedures, difficulties in accessing finance, and their 

impacts on vulnerable populations (Colenbrander et al., 2018; Khan et al., 2019; 

Barret, 2014; Venner et al., 2024). 

Literature indicates that certain factors influence the accessibility and allocation of 

climate adaptation finance, such as increasing inequalities among vulnerable 

populations across different scales. It has emphasized that climate vulnerability is 

not the primary determinant at inter-state, sub-national, and local scales. However, 

factors such as institutional capacities, financial and political interests, and market 

mechanisms exert significant influence (Venner et al., 2024). Scholars have also 

highlighted the obstacles to the distribution of climate finance at the local level, 

including the exclusion of sub-national governments, informal organizations and 

civil society from decision-making mechanisms (Oberlack & Eisenack, 2014), the 

lack of technical capacity and legal authority of local organizations to implement 

adaptation measures (Colenbrander et al., 2018; Oberlack & Eisenack, 2014), and 

donorsô preference for investment in large-scale projects and infrastructure provided 

by high-level government bodies (Colenbrander et al., 2018; Frankhauser & Burton, 
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2011). These systematic power imbalances make it difficult for vulnerable 

communities to benefit from adaptation finance, leading to climate injustice. 

Barrett (2014) provides an empirical study that models the distribution dynamics of 

adaptation finance through óclimate vulnerabilityô and ógovernment interest.ô The 

results indicate that the most in-need and vulnerable districts receive the least 

finance, suggesting that the distribution of adaptation finance does not promote the 

larger goal of climate justice. Emerging concerns on climate finance in the literature 

highlight the importance of adequate and fair distribution of resources, recognition, 

and representation of vulnerable populations, as well as participation at various 

levels, which could enhance distributive and procedural justice in terms of climate 

justice (Colenbrander et al., 2018; Khan et al., 2019). 
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CHAPTER 3  

3 VULNERABILITY TO CLIMATE CHANGE : AN INTERSECTIONAL  

APPROACH 

3.1 The Significance of Understanding Climate Vulnerability and 

Intersectionality 

Climate change is an urgent global challenge that exacerbates existing 

vulnerabilities, particularly in developing countries. Rising temperatures, shifting 

precipitation patterns, and extreme weather events alter both ecosystems and human 

settlements, disproportionately affecting disadvantaged communities (IPCC, 2014; 

IPCC, 2022).  

As stated in the Climate Change 2014: Synthesis Report of the Intergovernmental 

Panel on Climate Change (IPCC), climatic changes have widespread impacts on 

human and natural systems. Climate change is expected to increase weather-related 

hazards, such as floods, heavy rainfalls, storms, tropical cyclones (hurricanes and 

typhoons), sea level rise, heatwaves, wildfires, and drought (IPCC 2014; Jongman, 

2015; Junio et al., 2015; Reidmiller et al., 2018). As the global temperature increases, 

extreme weather events will become more common and severe, and consequently 

cause hazards to society. Over the past decade, the rising number of climate-related 

extreme events have become a triggering event for more than 75% of disasters 

worldwide. The consequence of the climate disasters can contribute to extensive 

socioeconomic, material, and environmental losses (UNISDR, 2009). Economic 

losses and damages caused by climate-induced disasters are not equally distributed 

among and within nations, regions, and communities (Ge et al., 2017). These 

disasters have the greatest impact on the most vulnerable populations.  

Vulnerability to climate change is a dynamic and multi-layered phenomenon, 

influenced by both physical and socio-economic determinants. It is mediated through 
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factors such as access to resources, power structures at household and community 

levels, and broader institutional and political arrangements. The concept of social 

vulnerability emphasizes that vulnerability is shaped by social differentiation, 

including age, gender, class, ethnicity, and cultural identity, as well as situational 

variables like geographic location, health status, and household composition. These 

intersecting factors lead to differential vulnerabilities among individuals and groups, 

necessitating tailored adaptation strategies that address local contexts and structural 

inequalities (Goodrich et al., 2019). 

An intersectional approach in climate research is essential because it acknowledges 

that vulnerability and adaptive capacity to climate change are shaped by the interplay 

of multiple social, economic, and cultural factors. These factors include age, gender, 

socio-economic status, race, ethnicity, health status, geographic location, and 

political identity, among others. By examining how these intersecting dimensions of 

identity and power dynamics influence vulnerability, this approach provides a more 

comprehensive understanding of the diverse ways in which individuals and 

communities experience climate change (Schlamovitz & Becker, 2020). 

The intersectional approach also highlights the importance of recognizing how social 

inequities, such as disparities in resource access, institutional support, and power 

relations, intersect with environmental changes to shape differential vulnerabilities. 

For instance, marginalized groups, including women, ethnic minorities, and low-

income communities, often face compounded challenges due to their intersecting 

identities and systemic inequalities. An intersectional lens helps to uncover the root 

causes of these vulnerabilities, moving beyond simplistic categorizations and 

enabling a more nuanced analysis of how power differentials and social structures 

produce varied outcomes for different groups (Bhadwal et al., 2019). 
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3.2 Vulnerability to Climate Change: A Conceptual Framework 

The concept of vulnerability is originated from geography and natural hazards 

research, and to date, it has been extended to various fields including environmental 

degradation, sustainability science, climate change, and so on (Ge et al., 2017). 

Blaikie et al. (1994) defined vulnerability as ñthe characteristics of a person or group 

in terms of their capacity to anticipate, cope with, resist and recover from the impact 

of a natural hazardò. It refers to a social system and its characteristics as the subject 

of analysis, whereas it identifies natural hazards as the source of threat to this social 

system. Smit et al. (2000) described vulnerability as the ñdegree to which a system 

is susceptible to injury, damage or harmò, however, it does not provide information 

related to the hazard events or the subject of the analysis. 

The IPCC definition of vulnerability is solely in relation to climate change, and very 

specific in terms of attributing the hazard. However, it provides a broader scope 

pertaining to the subject of analysis, such as economic sector, and human-natural 

system. The efforts to assess vulnerability to the potential impacts of climate change 

have prompted the development of theories and assessment methods that can be 

found in the IPCC assessments reports (Orozco et al., 2020). In the Fourth 

Assessment Report, IPCC (2007) defined vulnerability as "the degree to which a 

system is susceptible to, or unable to cope with, adverse effects of climate change, 

including climate variability and extremes". Climate vulnerability, as a function of 

the character and intensity of climate change, is also defined as "a variation to which 

a system is exposed, its sensitivity, and its adaptive capacity" (IPCC, 2007). 

Blaikie et al. (1994) asserted that vulnerability to natural hazard is determined by 

socio-economic factors such as income distribution, assets ownership, ethnicity, 

gender, poverty and source of livelihood. Following this understanding and 

characterization of social vulnerability, Dumenu and Obeng (2016) adopted 

definition of social vulnerability to climate change as the degree to which a system 

is susceptible to the effects of climate change due to the interaction of socio-

economic and demographic factors. Accordingly, integration of demographic (DF), 
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economic (EF) and social factors (SF) to assess social vulnerability (SV) to climate 

change through a set of indicators is expressed below (Dumenu & Tiamgne, 2020): 

Ὓὠ Ὢ
ρ

ὲ
ὈὊ ὉὊ ὛὊ 

Table 3.1 Economic, demographic and social factors and indicators to assess social 

vulnerability (Dumenu & Tiamgne, 2020) 

Economic Factors Demographic Factors Social Factors 

¶ Economic factors 

influence climate 

vulnerability and 

community resilience. 

¶ Economic strengths 

enhance resilience to 

climate change and 

disasters. 

¶ Wealthier communities 

can adapt and reduce 

vulnerability. 

¶ Economically 

disadvantaged groups 

have fewer resources. 

¶ Limited economic 

entitlements increase 

vulnerability. 

¶ Demographic factors 

shape social 

vulnerability. 

¶ Economically active 

population strengthens 

coping capacity. 

¶ High dependency ratio 

limiting adaptation 

options and increasing 

vulnerability. 

¶ Higher education 

levels reduce 

vulnerability by 

improving income 

potential and 

employability. 

¶ Social factors shape 

climate vulnerability. 

¶ Social networks 

improve access to 

climate information 

(e.g., early warnings, 

adaptation strategies). 

¶ Information access 

reduces vulnerability 

to environmental 

stressors. 

¶ Social networks 

provide support 

before, during, and 

after climate events. 

Income level, material 

wealth, occupation, type of 

economic activities, 

diversified income sources 

Age, gender, household 

size, dependency ratio, 

literacy, education level 

Ownership and use of 

media gadgets, access to 

climate change 

information 

 

Vulnerability is a dynamic and multidimensional concept that characterized by 

economic, political, social, and environmental factors. The notion of vulnerability 

contains both physical and social dimensions; its physical dimensions related to 

exposure of a system to shocks from environmental stressors, natural hazards, or 

climate variation, and its social dimensions related to the socio-economic, 

demographic and institutional factors that characterize the capacity of the system, 
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population or individuals. Social dimension of vulnerability termed óSocial 

Vulnerabilityô focuses on the capacity or pre-existing state of the system to 

anticipate, cope with, and recover from an impact. McCarthy et al. (2001) argue that 

there are significant opportunities to reduce vulnerability in human systems, and 

considerable benefits may be achieved from addressing social vulnerability to 

climate change (Jha et al., 2012). 

3.2.1 Components of Vulnerability: Exposure, Sensitivity and Adaptive 

Capacity 

Exposure, sensitivity and adaptive capacity are represented as three components of 

vulnerability. According to Cutter et al. (2003), exposure, sensitivity, and the 

adaptive capacity of an entity are used to measure whether an entity or a system is 

vulnerable. Approaches to assessing vulnerability to climate change are 

distinguished by the extent to which they address the likelihood that people will be 

affected - exposure, the degree to which people will be affected - sensitivity, and the 

ability of people to adjust - adaptive capacity (Fischer & Frazier, 2017). There are 

differences in how these components are included within vulnerability assessments 

in the existing literature. 

In the Fourth Assessment Report of IPCC (2007), it is concluded that vulnerability 

to climate change is a function of exposure, sensitivity, and adaptive capacity. In 

other words, the estimation of key vulnerabilities in any system will depend on 

exposure, which is the rate and magnitude of climate change, sensitivity, which is 

determined by development status, and adaptive capacity. Depending on IPCC 

definition, climate vulnerability as a function of relevant components, the 

vulnerability assessment can be represented as in the equation below: 

ὠόὰὲὩὶὥὦὭὰὭὸώὪὉὼὴέίόὶὩ ὉȟὛὩὲίὭὸὭὺὭὸώὛȟὃὨὥὴὸὭὺὩ ὅὥὴὥὧὭὸώὃὅ  

Any attempt to quantify vulnerability must indicate mathematically relative and 

causal relationships among its relative components (exposure, sensitivity, and 
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adaptive capacity). As shown in Table 3.2, while some researchers suggested 

relationships in the form of general equations (Yohe & Tol, 2002; Adger, 2003; KC 

et al., 2015), others proposed detailed formulas for expressing these relationships. 

Table 3.2 Vulnerability assessment equations 

Equations Authors 

ὠ = ä (Ὁ, Ὓ, ὃὅ) Adger (2003), KC et al. (2015) 

ὠ = ä [Ὁ(ὃὅ); Ὓ(ὃὅ)] Yohe & Tol (2002) 

ὠ = (Ὁ ī ὃὅ) ὼ Ὓ Hahn et al. (2009), Shah et al. (2013) 

ὠ = (Ὁ + Ὓ + ὃὅ)/3 Ahsan & Wamer (2014) 

ὠ = Ὁ ὼ Ὓ ὼ (1 ī ὃὅ) Nguyen et al. (2017) 

ὠ = (Ὁ + Ὓ) ī ὃὅ 
Morzaria-Luna et al. (2014), Martins & 

Gasalla (2020) 

 

Exposure refers to the potential magnitude, frequency, duration and areal extent of 

changes in climate variables (e.g., temperature, precipitation, extreme weather 

events) that can stress a certain region (Adger, 2006; Allison et al., 2009; Pachauri 

et al., 2008). In other words, exposure can be defined as the degree to which a system 

is exposed to significant climatic events and climate-related natural hazards 

(McCarthy et al., 2001). The level of exposure of people and communities to climatic 

hazards depends on geographic locations where people live and engage in economic 

and social activities. As stated in the Fifth Assessment Report of the IPCC, exposure 

is related to "the presence of people, livelihoods, species or ecosystems, 

environmental functions, services, and resources, infrastructure, or economic, 

social, or cultural assets" that could be adversely affected by natural disasters (IPCC, 

2014). Hence, exposure can be determined by the average rate of people in the 

community who are exposed to or directly affected by main natural hazard events, 

such as storms and floods, to the total population in a specific region (Nguyen et al., 

2017). 

Sensitivity refers to the state of susceptibility to harm from disturbances, hazardous 

events, or long-term trends (Adger, 2006; Allison et al., 2009). Sensitivity is defined 
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as the degree to which a system is affected or harmed by climate-related hazards 

(McCarthy et al., 2001). Economic, social, or cultural dependency on systems and 

services that could be altered by climate change, susceptibility level to stress, and 

accessibility of resources are well-recognized factors influencing sensitivity (Smit & 

Wandel, 2006; Andrey & Jones, 2008; West & Vasquez-Leon, 2008; Cutter et al., 

2009; Lynn & Donoghue, 2011). Nguyen et al. (2017) defined sensitivity as the 

degree to which specific groups of people are susceptible to natural hazard events by 

considering demographic and socio-economic profiles as sub-components of 

sensitivity. 

Adaptive capacity is the measure of a systemôs ability to adjust to climate-related 

events (KC et al., 2015). Adaptive capacity refers to the ability of individuals to 

anticipate and respond to changes, or to cope, reduce and recover from the effects of 

climatic hazards (Gallopin, 2006). It also refers to the ability to modify social norms, 

behaviors, and policies to anticipate or reduce risk, take advantage of opportunities, 

adjust to change, mitigate potential damages, or cope with the consequences 

(McCarthy et al., 2001). Thus, the concept of adaptive capacity comprises 

capabilities and resources of communities to reduce risk and vulnerability to climate 

change (UNISDR, 2004). Well-recognized factors influencing adaptive capacity are 

mainly identified as access to resources, social capital, diversity in economic 

resources, and physical ability (Adger, 2003; Cutter, Boruff, & Shirley, 2003). 

Cinner et al. (2012) state that communities with low adaptive capacity are expected 

to have difficulty adapting to change, or seeing opportunities that climate change 

may create in the availability of resources and services. 

3.2.2 Identifying Vulnerable Populations to Climate Change 

Communities with the least responsibility for the emergence of climate crisis may 

suffer the most from the adverse impacts of climate change. The disparity between 

those responsible for climate change and those facing its consequences has brought 

the social justice debate to the forefront of climate politics. By addressing climate-
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related challenges concerning social justice and human rights, it has become crucial 

to recognize disadvantaged communities and their vulnerabilities to climate-related 

hazards. In line with the principle of óputting the most vulnerable firstô, the most 

vulnerable populations should be identified and prioritized in policy-making 

processes to prevent social inequalities and establish justice in the context of climate 

change (Paavola & Adger, 2006).  

As defined in the United Nations 2020 Human Development Report (UNDP, 2020), 

individuals such as women, children, older adults, migrants, racial and ethnic 

minorities, people with disabilities, and people with pre-existing health conditions 

are among the most vulnerable segments of society, disproportionately affected by 

climate change. Moreover, those living in poverty, individuals in various forms of 

non-regular employment, and households living in inadequate housing conditions 

and informal settlements are also among the segments with the highest level of 

vulnerability to climate hazards. 

3.2.2.1 Women 

The extent of vulnerability involves many factors, such as gender, ethnicity, 

demographic and socioeconomic characteristics, health conditions, cultural 

background, geographic location, and other intersecting dimensions. The 

intersection of factors that increase vulnerability, such as the care needs of older 

people, children, and disabled people, women being affected differently than men, 

and migrants having language barriers and difficulties in accessing resources, can 

result in deeper vulnerabilities. Therefore, local governments should develop and 

implement policies that specifically target disadvantaged populations to reduce their 

vulnerability to climate-related hazards and address their unique needs (Lynn et al., 

2011). 

The climate crisis is not a gender-neutral problem. In other words, it does not affect 

women and men similarly. Women face more severe adverse effects of climate 
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change than men due to their social roles. In many societies, women are expected to 

fulfill domestic responsibilities such as food and water supply, cleaning and hygiene, 

and care of babies, children, patients, and older family members, as well as family-

related tasks. These duties and responsibilities cause women to be directly affected 

by climate change. (UNDP, 2016). 

Women are affected by climate change in different ways in urban and rural areas. In 

rural communities where agriculture is the primary source of income, climatic effects 

such as sudden rains, cold waves, and droughts significantly threaten agricultural 

production, resulting in income loss. In this context, the fact that women are 

predominantly responsible for agricultural production and providing for the 

household's livelihood can make them more affected by climate events. For instance, 

the sudden rains that followed the drought in Ghana in 2007 caused a severe flood 

disaster. All female farmers were affected by the flood and suffered significant crop 

losses. As a result of the loss of crops and income, women farmers have had difficulty 

meeting the needs of large household members, such as children, older people, and 

other family members with illnesses or disabilities. In particular, problems such as 

malnutrition and the inability to pay for school expenses have emerged for children 

(Glazebrook, 2011). 

Another reason why women are more disadvantaged than men is that in some 

countries or social groups, women have limited access to economic resources and 

are deprived of regular sources of income (Terry, 2009). Therefore, poor women are 

more likely to be direct victims of extreme weather events, such as hurricanes and 

floods (Cappello & Harcourt, 2009). Moreover, climate-related disasters, along with 

increasing poverty, can lead to an increase in female mortality, prevent girls from 

accessing education, and push them into early marriage (Tatgēn, 2019). For example, 

the mortality rate of women was higher than men as a result of Hurricane Katrina, 

which caused great destruction in the USA in 2005 (Neumayer & Pl¿mper, 2007). 
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3.2.2.2 Older Adults 

Older people, who are among the vulnerable groups, are highly vulnerable and 

resilient to the impacts of climate change. The combination of old age and other 

factors that increase vulnerability exacerbates the vulnerability of older people (older 

women, disabled, and older people in poverty) (UNECE, 2022). In old age, 

individuals become more vulnerable to diseases, have difficulties accessing health 

care and other basic services, and experience difficulties with their capacity to adapt 

to climate change and cope with disasters (UN ESCAP, 2022). 

The main reasons why older people are particularly vulnerable to the health impacts 

of climate change include the body's reduced capacity to compensate for the effects 

of adverse conditions as they age, weakened immune systems, health conditions that 

are more sensitive to climatic hazards such as temperature increase and air pollution 

that exacerbate existing diseases, and limited mobility that increases their 

vulnerability during and after disasters caused by extreme weather events (EPA, 

2022; Gamble et al., 2016). In addition, chronic diseases, hearing and vision loss, 

decreased perception and concentration, feelings of loneliness and social isolation, 

weakened memory, and the need for medical care and assistance in meeting their 

needs due to ailments requiring severe treatment increase the frailty of older 

individuals (Bell et al., 2016).  

In addition to physiological disorders, factors such as loneliness, low-income level, 

and difficulty in accessing information due to the inability to use technological 

devices also increase the frailty of older individuals. Thus, elderly individuals have 

difficulty following instructions, taking precautions, meeting their basic needs after 

disasters, and accessing resources in disasters and emergencies (¢akēr & Atalay, 

2020). During extreme weather events and extreme temperatures, the health status 

of elderly individuals with chronic diseases worsens and even results in death. For 

example, the majority of those who died during the heat wave in France in 2003 were 

older people who lived alone, had poor financial status, and had chronic illnesses 

(Fouillet et al., 2006).  
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In addition, another factor that increases the vulnerability of older people to the 

climate crisis is poverty and deprivation in old age. Since older individuals are not 

in active working lives and predominantly depend on fixed retirement income, their 

income levels decline over time. Poverty and deprivation make it difficult for the 

older population to access the institutional services they need to cope with the 

adverse impacts of climate change and to take measures at the household level. On 

the other hand, older people are often unable to afford necessary maintenance, 

repairs, and improvements to their homes due to limited financial resources. Poor 

housing conditions, in turn, increases their vulnerability to adverse climatic events 

(Sakar & Balaban, 2023). 

3.2.2.3 Migrants  

The vulnerability of immigrant population is shaped by many factors such as political 

and social marginalization, cultural differences, and socioeconomic status. As 

Bustamante (2011) stated that óimmigrants are inherently vulnerable from the 

moment they leave their homes to migrateô. In other words, any individual becomes 

vulnerable to the difficulties of an unfamiliar environment from the moment they 

migrate. Factors increase migrantsô vulnerability include not being able to speak the 

language of the country they migrate to, being disconnected from traditional ties, 

having difficulty accessing services within a foreign legal system and administrative 

functioning, and exposing to social exclusion (Kumar, 2013).  

Migrant populations, among the most vulnerable in society, face heightened risks 

from climate change due to their limited adaptive capacity and high vulnerability 

levels. Understanding why climate change poses a significant threat to migrants 

requires first identifying the conditions that contribute to their vulnerability and the 

socioeconomic factors, inequalities, and barriers that intensify it. In this context, 

migrantsô vulnerabilities are shaped by a range of factors, including language 

barriers, social exclusion, and exploitation in host countries; living in poor-quality 

housing often located in high-risk areas; unhealthy living conditions; irregular and 
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insufficient income or livelihoods; precarious working conditions; and limited access 

to essential services such as education and healthcare (Balaban, vd., 2021). 

One of the primary factors contributing to migrants' vulnerability is their limited 

proficiency in the host country's language. Language barriers prevent them from 

communicating effectively to meet their basic needs, thereby deepening their social 

and economic marginalization. Studies conducted on migrants in Thailand, Slovakia, 

and the United Kingdom show that migrant workers who do not speak the language 

of the country they migrated to are at higher risk because they cannot understand 

documents written in a foreign language (David et al., 2019).  In another study about 

Syrian refugees in Turkey (Kaya & Kēra, 2016), it is stated that among the primary 

problems faced by refugees is their difficulty in accessing health and education 

services due to not knowing Turkish. The language problem, which increases 

migrants' vulnerability to the adverse impacts of climate change, also poses an 

obstacle to understanding early warning systems for climate hazards, taking 

precautions accordingly, meeting their basic needs after the disaster, and accessing 

necessary aid and services, and thus exposes migrants to more severe climatic 

hazards (Balaban, vd., 2021).  

Inadequate access to health and education services is another important vulnerability 

factor for migrants. Financial inadequacies, lack of social insurance, and language 

barriers limit migrants' access to urban services and increase their vulnerability. 

Kaya and Kēra (2016) highlight that Syrian refugees living in Istanbul could not 

access health services due to limited Turkish language proficiency while describing 

their health problems. Migrant children often struggle to access education due to 

language barriers, limited parental awareness of its importance, financial constraints, 

and the need to work to support their families. For instance, 75% of the 800,000 

school-aged Syrian refugees in Turkey are not enrolled in any formal education 

(Kēlē & ¦st¿n, 2015). In parallel with children's limited access to education, 

research indicates that adults in Syrian refugee families also face educational 

challenges. Most adult refugees' education level varies between illiteracy and having 

graduated from secondary school (Kaya & Kēra, 2016). 
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Among the factors that increase migrants' vulnerability to climate-related disasters 

is limited awareness and access to information. Recently migrated people may not 

be familiar with their new location and may not have experienced similar disasters 

in their home countries. This lack of awareness is compounded by a deficiency of 

local knowledge, limited access to institutional information regarding local disaster 

risks, and language barriers. As a result, migrants are often unprepared for disasters 

and face risk mitigation and management challenges when exposed to such events 

(Wang, et al., 2012). 

The vulnerability level of migrants who have to live in risky areas and low-quality 

housing conditions is closely related to poverty. Studies conducted especially in 

Asian cities show that migrants and the poor are among the are highly vulnerable 

social groups to disasters caused by climate change. For example, in cities in 

Indonesia and Thailand, urban poor and rural migrants mostly live-in settlements at 

risk of flood and tsunami disasters (Elliott & Caballero-Anthony, 2012). 

G¿neĸ and Balaban (2023) offer critical insights into climate vulnerability, social 

inequality, and adaptation policy in the context of Istanbul. They present an 

empirically grounded analysis of how Syrian migrant communities in Istanbul are 

disproportionately affected by environmental risks and climate-related hazards. 

Drawing on spatial mapping and field observations from twelve high-risk 

neighborhoods, the authors reveal that these communities are structurally excluded 

from urban planning processes and face systemic barriers in accessing safe housing 

and public services. Their vulnerability is not merely a product of environmental 

exposure but is deeply embedded in socio-economic marginalization and 

institutional neglect. (G¿neĸ & Balaban, 2023). 

3.2.3 Reviewing the Literature on Climate Change Vulnerability  

This section reviews scientific literature for collecting and synthesizing existing 

research evidence on vulnerability and climate change studies. Based on research 
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questions on the vulnerability of disadvantaged communities to climate change, it 

examines the methodological approaches to developing vulnerability indices (see 

Table 3.3. Literature Review Matrix) and extracts relevant data from empirical 

studies to synthesize vulnerability variables and indicators (see Table 3.4). 

Scopus and Web of Science databases were used to identify the most relevant 

vulnerability studies. The search strategy aimed to limit records to find empirical 

studies on vulnerability assessment of disadvantaged communities to climate-related 

hazards, and thus the following search terms were used: ( TITLE-ABS-KEY ( 

"vulnerability indicators" OR "vulnerability factors" OR "vulnerability 

determinants" OR "vulnerability criteria" OR "vulnerability indices" OR 

"vulnerability parameters" ) AND TITLE-ABS-KEY ( "climate change" OR 

"climate crisis" OR "climate impacts" OR "climate-related hazards" ) AND TITLE-

ABS-KEY ( "disadvantaged communities" OR "disadvantaged groups" OR 

"marginalized communities" OR "marginalized groups" OR "vulnerable 

populations" ) ) 

After identifying articles through database searching, the PRISMA 2020 (Page et al., 

2021) flow diagram was adopted for the screening process. First, duplicated studies 

were eliminated. In that sense, the initial search resulted in 96 publications, which 

were reduced to 80 after removing duplicates. In the screening process, 38 articles 

were specified as eligible for the full-text review. A total of 42 articles were excluded 

because studies were not relevant to the vulnerability of disadvantaged communities 

(n=13), studies did not apply multidimensional poverty and deprivation analysis 

(n=38), studies referred to livelihood vulnerability and rural context (n=14), and 

studies in different publications type (n=15). After reviewing full-text articles, 12 

more articles were excluded because those studies had limited or no indicators 

regarding vulnerability indices to climate-related hazards. Finally, 26 articles were 

selected for detailed analysis. The details of the selection process are shown in Figure 

3.1., along with the PRISMA 2020 flow diagram. 
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Figure 3.1 Flow diagram of study selection (Prepared by the author following the 

PRISMA 2020 Guideline) 

The literature review matrix presents that those studies focus on assessing climate 

change vulnerability across different geographic regions and populations, 

incorporating a range of methodological approaches to identify high-risk areas and 

inform adaptation strategies. Many studies emphasize the development of 

vulnerability indices, such as the Heat Vulnerability Index (HVI) for the United 

States, Pakistan, and Philadelphia, as well as social vulnerability indices for coastal 

regions in Brazil and the United States (Shao et al., 2020). Some studies integrate 

geospatial and cartographic analyses to highlight disparities in vulnerability and 
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identify hotspots for intervention, such as those examining heat stress vulnerability 

in Michigan, social vulnerability to sea-level rise in the United States, and flood 

exposure in coastal Virginia (Rowland et al., 2011; Shao et al., 2020). 

Several studies emphasize methodological advancements, such as using remote 

sensing and sociodemographic data to assess vulnerability in Indonesia, applying 

principal component analysis for index development, and integrating multiple hazard 

indices for comprehensive assessments (Reid et al., 2012; Martinich et al., 2013; 

Sanchez et al., 2023; Torres et al., 2012). Others focus on policy implications by 

providing spatially explicit vulnerability maps, community-level health risk 

indicators, and adaptation recommendations for local planners and decision-makers. 

Much of climate vulnerability research focuses on extreme heat as a primary hazard. 

Numerous studies emphasize the impact of extreme heat events on human health, 

particularly in urban settings where the urban heat island effect exacerbates 

temperature extremes. Several studies assess the vulnerability of populations in the 

United States, France, Pakistan, and India to heat stress, highlighting the increased 

morbidity and mortality risks associated with prolonged heat waves. (Turek-Hankins 

et al., 2020; Alonso and Renard, 2020). 

Flooding is another significant climate-related hazard that significantly affects social 

vulnerability. Studies conducted in the United States, Brazil, and Pakistan explore 

the disproportionate impact of flooding on marginalized communities, particularly 

in urban and coastal areas. Research on sea-level rise highlights its potential to 

exacerbate social inequalities by disproportionately affecting vulnerable coastal 

populations, particularly in the United States and Brazil. Additionally, historical 

disaster loss data has been incorporated into vulnerability assessments, as seen in 

studies analyzing hurricane-related losses in Houston and other coastal regions 

(Gonz§lez-Due¶as and Padgett, 2022). 

Beyond identifying climate hazards, many studies emphasize the role of social 

vulnerability in shaping the degree of risk exposure. Applying social vulnerability 

indices, such as the Social Vulnerability Index (SoVI) in S«o Paulo, Brazil, and 
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coastal regions of the United States, allows for a nuanced understanding of the 

populations most at risk. Additionally, research in Botswana and India investigates 

how historical marginalization and socioeconomic disparities contribute to increased 

climate vulnerability. Several studies also explore the implications of different 

vulnerability measures on adaptation investments, emphasizing the importance of 

targeted interventions that prioritize at-risk communities (Turek-Hankins et al., 

2020; Alonso & Renard, 2020; Manware et al., 2022). 

On the other hand, the literature review on vulnerability indicators to climate change 

reveals that numerous studies have focused on key demographic and socioeconomic 

variables to assess vulnerability. As given in Table 3.4, indicators focus on 

vulnerable age groups and disadvantaged communities. Additionally, the review 

demonstrates a comprehensive array of vulnerability dimensions, encompassing 

demographic variables such as age, gender, immigrant status, and race/ethnicity, 

socioeconomic variables, including education, income levels, employment 

opportunities, ownership patterns, and access to social protection mechanisms, 

health variables, and built environment features. 

These indicators present significant aspects of vulnerability, reflecting that sensitive 

age groups and their health status significantly amplify vulnerability to extreme heat 

events. Hammer et al. (2020) emphasize age as a pivotal vulnerability factor, with 

elderly populations experiencing heightened mortality and hospitalization rates 

during heat waves. Moreover, social isolation among older people exacerbates 

vulnerability, leading to increased heat-related mortality. In addition to age, Alonso 

and Renard (2020) highlight that existing health conditions increase vulnerability, 

with individuals facing psychiatric disorders or mental illnesses and individuals with 

chronic diseases being particularly susceptible to extreme temperatures. 
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3.3 Intersectional Approach in Climate Change Studies 

Intersectionality has evolved within feminist theory and is grounded in a feminist 

understanding of power and knowledge production. As an analytical tool, it sheds 

light on how structures of power emerge and interact. 

Davis (2008) defines intersectionality as ñthe interaction between gender, race, and 

other categories of difference in individual lives, social practices, institutional 

arrangements, and cultural ideologies and the outcomes of these interactions in 

terms of power.ò 

Intersections of power can be found in all relations on all levels, from institutional 

practices to individual actions (Lykke, 2009). Social classifications, often combined 

(such as a working-class man or an indigenous woman), determine inclusion and 

exclusion criteria, influencing norms and ideals of attractiveness and acceptability. 

These categories are not necessarily explicitly referred to but reflect underlying and 

implicit power patterns often depicted as natural differences (Winker & Degele, 

2011). Intersectional analysis generally relies on various social theories about 

identity formation and power relations. 

Intersectionality is an essential methodological framework for analyzing multiple 

layers of social inequalities (Collins & Bilge, 2016). Within the context of climate 

change, intersectionality demonstrates how diverse gender dynamics, power 

structures, and social categories account for differential responses to climate change 

in specific local contexts (Kaijser & Kronsell, 2014). Social structures based on 

characteristics such as age, gender, socio-economic status, ethnicity, nationality, 

health, and sexual orientation can make individuals and groups vulnerable to climate 

change.  

As climate change research acknowledges the importance of social factors, a broader 

range of social dynamics is integrated into the discussion. While studies concentrate 

on individual factors, which are helpful in highlighting power dynamics concerning 

climate change, they frequently overlook the interconnectedness of these disparities 
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with other systems of control (Alaimo, 2009). Lykke (2009) proposes employing 

intersectional analysis to tackle these challenges in the realm of climate change. 

According to this approach, individuals' perspectives on climate change are shaped 

by their positions within specific power frameworks determined by social 

categorizations. Intersectional analysis not only explores the adverse effects of 

climate change on vulnerable groups, but also unveils prevalent norms and implicit 

assumptions considered conventional (Kaijser & Kronsell, 2014). 

The theoretical framework of intersectionality in climate change research also helps 

to identify marginalized communities and ensure that adaptation strategies are 

inclusive and effective. However, there are challenges in applying intersectionality 

as an analytical strategy, and many studies have narrowed their scope due to its 

complexity and limitations in scope, time, and resources. Therefore, future studies 

should adopt interdisciplinary collaboration to understand human impacts and 

adaptive responses through critical political ecology frameworks, fostering a 

pragmatic approach that uses tools from different disciplines to understand findings 

and emphasizes the importance of understanding human impacts through pluralistic 

and critical epistemologies using a lens of power, politics, and intersectionality 

(Walker et al., 2020; Schlamovitz & Becker, 2020).  

3.3.1 Historical Background of Intersectionality 

In the conceptual discussion of intersectionality, to understand the relationships 

between categories such as gender, race, ethnicity, and class historically, it is 

necessary to examine feminist theory, including Marxist feminism, black feminism, 

and white feminism (Lutz et al., 2011). 

The epistemology of the feminist stance influenced by Marxism emphasized that the 

knowledge of marginalized, excluded, labeled, or seen as the invisible faces of 

society should be consulted in order to understand their social realities and the social 

positions shaped by these realities, and focused on the epistemologically privileged 
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position of these people in the production of knowledge (Norgbey, 2017). With the 

acceptance of the feminist stance epistemology, the acceptance of the experiences as 

the main source of knowledge, the empowerment of oppressed people, and the 

abandonment of the definition of women with reference to men began to be 

discussed. Therefore, one of the critical themes of feminism was: ñWhat does it mean 

to be a woman in different historical situations and conditions?ò (Brah & Phoenix 

2004). However, the answer to this question gave rise to a new question, especially 

the second-wave feminism movement, which asked, ñWhich womanôs experience?ò 

while trying to understand womenôs experience (Shields, 2008). In this context, 

second and third-wave feminists criticized the focus of feminism on middle-class, 

educated, white women (Shields, 2008). 

Davis (2008) states that feminist thought addresses the issue of difference in two 

ways. The first movement tries to understand the effects of race, class, and gender 

on women's identities, experiences, and struggles for empowerment. This movement 

is particularly interested in the marginalization of poor and non-white women in 

white Western feminist theory (Davis, 2008). Women of color feminists have 

criticized feminism for essentializing women and speaking for all women, thus 

ignoring racial, ethnic, class, and sexual differences (Nash, 2008). They emphasized 

the need to deconstruct the gender category, especially for black women, and 

discussed the similarities and differences produced by social class and race (Phoenix, 

2006). 

Within this movement, the oppression that black women experience because of being 

black, being a woman, and being working class has been defined as the triple 

oppression model (Yuval-Davis, 2006; Davis, 2008). The approach emphasizes that 

black women are in a more disadvantaged position than white women because they 

have to struggle with sexism, racism, and poverty (Prins, 2006). In other words, 

women are oppressed not only because they are women but also because they are 

working class or not white. The triple jeopardy approach, women's experiences 

within the race-gender-class trilogy, has examined how individuals become more 
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vulnerable, marginalized, and subordinated as one inequality category is articulated 

to another (Davis, 2008).  

Intersectionality emerged as a result of this historical background, theoretical 

accumulation, and, most importantly, the necessity of studying oppressive categories 

relationally. Intersectionality is a view conceptualized by second and third-wave 

feminism, which opposes examining gender as an isolated analytical framework 

independent of other social categories such as race, immigration status, history, and 

social class (Samuels & Ross-Sheriff, 2008). In a general framework, the beginning 

of intersectionality studies focused on how race, class, and gender intertwine and 

intersect and how and with what relationships they establish each other (Davis, 

2008). 

3.3.1.1 Feminist Theory: Three Waves of Feminism and Intersectionality 

Economic, social, and political movements in different parts of the world have 

played a leading role in the emergence and differentiation of feminism. The basis of 

the periodization of the development of feminism in waves was women's demands 

for social and political rights, especially equality and freedom. Accordingly, the 

history of feminism is classified as "first wave (19th century)," "second wave (last 

quarter of the 20th century)," and "third wave (end of the 20th century and beginning 

of the 21st century)". 

The first-wave feminist movement covers the end of the 19th century and the 

beginning of the 20th century. Although feminism's emergence dates back to the 

17th century, the widespread understanding is that it emerged as a movement with 

industrialization, enlightenment, and the French Revolution. The first-wave feminist 

movement acted on the discourse of women's equality. The basic demands of this 

period were women's right to vote, especially in education, the right to enter public 

services, and the definition of women as individuals like men. While the first-wave 

feminist movement was founded on ñequalityò, the second-wave feminist movement 
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was founded on ñdifferencesò. Indeed, the ñequality and differenceò dilemma of 

feminism is torn between the two poles of radicalism in the emergence of the second 

wave movement (Savran, 2019). The second-wave feminist movement includes 

ñconsciousness raisingò activities aimed at women having the same rights as men in 

business life, increasing their visibility in the public sphere, and being able to show 

themselves by separating from basic private sphere ñdutiesò such as childcare and 

taking care of the familyò (Durut¿rk, 2018). The second-wave feminist movement 

emerged with a policy of ñdifferenceò against the ñequalityò discourse of first-wave 

feminism. At the starting point of the movement, the position of women against men 

was questioned just because they were women, and the view that women and men 

were different from each other was dominant. 

The third wave feminist movement, which emerged at the end of the 20th century 

and the beginning of the 21st century, developed in opposition to the ñsingularityò 

of the second wave feminist movement. At the end of the 21st century, feminism 

focused on the differences in race, class, ethnicity and sexuality among women, 

together with the emphasis on ñdifferenceò adopted by postmodernism and 

multiculturalism (Donovan, 2016). These objections of black and third world 

women, who expressed that there were divisions among women on the axis of 

ethnicity, race and nationality, required feminism to re-introduce a new theory and 

practice and to re-conceptualize the oppressed situations of women due to their 

identity, race and nationality. The criticisms of black and ethnic minorities, 

especially in Northern Europe and America, and third world women have forced 

feminist theory and practice to focus on different experiences of oppression. The 

third wave feminist movement, unlike previous movements, was born as a movement 

in which women argued among themselves, not with men. What is actually 

questioned here is the women's movement itself, which has historically addressed 

and isolated women from the cultural and historical process.  

The concept of intersectionality, although not a new concept, has entered feminist 

literature since the 1990s with the third wave feminist movement. The concept is 

fundamentally "related to the desire to create an inclusive, inclusive feminist 
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movement that is sensitive to differences between women but still progresses not 

through identity but through common values, and to take part in broader political 

coalitions that articulate with other forms of oppression" (¥zkazan, 2017). 

3.3.1.2 Definition of Intersectionality  

American black feminist Kimberl® Crenshaw, who first used the theory of 

intersectionality, defined intersectionality, and presented it as a feminist method, 

argued that black women in America were subject to different oppression practices 

than whites and made the reasons for the division among black women the main 

subject of her study (Crenshaw, 2011).  

As Crenshaw explains with the metaphor of intersecting roads, intersectionality 

argues that individualsô social positions do not emerge from the sum of oppressive 

systems such as racism, patriarchy, and class, but rather from the point where these 

systems intersect with each other. According to her, feminism and anti-racist 

movements cannot or do not want to establish a direct relationship between women's 

different experiences and race and gender. Therefore, feminist theory and anti-racist 

policies should also consider the oppression of black women as a ñblack female 

experienceò (Crenshaw, 2011). 

Patricia Hill Collins analyzes the discrimination based on class, gender, and race in 

the name of black feminism and intersectionality, not only white-black, but also the 

differences between blacks and third world women, and presents categories and axes 

in a wider range. For example, Collins argues that even today, gender policies in the 

USA are still racist when it comes to blacks. Not only the policies, but also the 

representations of blacks in the media are racist and sexist (Collins, 2004). Collins 

attributes the theory of intersectionality to realizing the reasons for the exclusion and 

oppression of African American women due to class, gender, and biological sex 

(Collins, 2000). 
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Accordingly, intersectionality can be defined as the mutual shaping of the subject 

and subjectivity by axes such as race, gender, class, and sexuality and the 

establishment of the subject and subjectivity (Nash, 2008). Such a formulation 

positions itself in a place opposite to conceptualizations that state that social 

identities operate independently of each other and are added to each other and shape 

experience, thus arguing that the identity of an individual cannot be explained by the 

articulation of the groups to which the person belongs (Warner, 2008). In this 

context, intersectionality develops a holistic and relational understanding of social 

categories and social identities. Intersectionality emphasizes that individuals are 

simultaneously positioned within social categories such as gender, race, social class, 

and sexuality, and that even if we focus on a single social category, we cannot 

understand this category in isolation from other categories (Phoenix, 2006). 

Intersectional analysis aims to reveal multidimensional identities and tries to make 

visible the different ñdiscriminationsò and ñdisadvantagesò that emerge as a result of 

the combination of different identities (Erez et al. 2009). In this context, in an 

intersectional position, individuals may be disadvantaged in one group but 

advantaged in another. In other words, a situation that may be considered oppression 

in one context may be a privilege in another context (Samuels and Ross-Sheriff, 

2008; Shields, 2008). 

In short, intersectionality emphasizes both that people have multiple and intersecting 

identities and that these identities emerge from social relations, history and the 

functioning of power structures and are in a mutually constitutive relationship with 

them (Womenôs Rights and Economic Change, 2004; Warner, 2008). In this context, 

intersectionality promises to provide a useful framework for understanding and 

analyzing any social action, individual or group experience, or any structural or 

cultural arrangement, with almost universal application (Davis, 2008). 
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3.3.2 Intersectionality as an Analytical Tool in Climate Research 

The main purpose of using intersectionality as an analytical tool in climate change 

studies is to understand how various social categories intersect and influence each 

other to produce differential vulnerabilities to climate change. This approach helps 

in recognizing the nuanced ways in which factors such as gender, class, caste, 

ethnicity, and other dimensions of marginality shape vulnerability and adaptation 

strategies. It provides a more comprehensive understanding of how pre-existing 

contextual conditions and socioeconomic drivers influence gendered vulnerabilities 

and the adaptation capabilities of marginalized communities (Azong & Kelso, 2021). 

Marginalized groups, especially in terms of gender, race, and socio-economic status, 

to face different forms of oppression; and that the social, economic, and political 

isolation of these groups has caused them to be more vulnerable to the impacts of 

climate crisis (Denton, 2002). Intersectionality helps in understanding the 

differentiated vulnerabilities and adaptation strategies of marginalized communities 

to climate change by providing a framework to analyze how various aspects of 

identity intersect and impact different sections of society differently. While 

addressing the climate crisis, it is important to consider factors such as gender, sexual 

orientation, race, and socio-economic status. It is known that women are more 

affected and vulnerable to the changes and impacts that occur as a result of the 

climate crisis (Alston, 2013; Bullard et al., 2011).  

3.3.2.1 Gender Dimension in Climate Vulnerabilities 

In climate change studies, the exploration of gender dynamics has often been 

approached from a binary view, focusing on how climate hazards affect women and 

men differently (Carr & Thompson, 2014; Swim et al., 2018). Yet, contemporary 

perspectives in gender analysis requires an intersectional approach to understand and 

recognize the diverse identities of individuals and how these intersect to shape their 

experiences of climate change impacts (Djoudi et al., 2016).  
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Intersection of gender with other social categories provides a nuanced understanding 

of climate vulnerability. Gender and age are critical factors in understanding 

vulnerability to extreme weather events, as they intersect with social constructs, 

access to resources, and caregiving responsibilities. Moreover, the intersection of 

gender and race/ethnicity plays a critical role in determining vulnerability and 

adaptive capacity.  

The literature review on the intersectional approach in climate change studies reveals 

that gender plays a key role in defining vulnerabilities and inequalities. Many studies 

employed qualitative methods like semi-structured interviews and focus groups to 

explore the role of gender and its interactions with socioeconomic factors that shape 

climate change vulnerability. While Ahmed and Eklund (2021) focused on gendered 

vulnerability among women farmers in Bangladesh to understand how they cope 

with climate-related hazards using their limited resources, Owusu et al. (2019) 

considered the intersection of gender with socioeconomic and institutional factors in 

Ghana. McNamara and Clissold (2019) further broadened the scope by including 

age, health, and other social categories to identify vulnerable groups in the Maldives. 

These studies collectively highlight the importance of considering gender alongside 

other social factors to understand the differential impacts of climate change on 

disadvantaged communities. 

Bhadwal et al. (2019) examine the role of ethnicity in shaping gender vulnerabilities 

within the Eastern Himalayan context, emphasizing how ethnicity, poverty, and 

political identity intersect to influence these vulnerabilities. It highlights the 

disadvantages faced by women from ethnic communities, particularly their limited 

representation in decision-making bodies and restricted access to productive 

resources and information. In urban slum communities in Accra, Ghana, the 

intersection of gender and class shapes vulnerability to climate change. Women in 

these communities are disproportionately affected due to limited access to 

productive resources, poor housing conditions, low participation in decision-making, 

and heavy domestic responsibilities. These factors collectively increase womenôs 

vulnerability to climate impacts and limit their ability to adapt (Owusu et al., 2018). 
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CHAPTER 4  

4 RESEARCH METHODOLOGY  

As a methodological approach, this research employs a mixed-method approach, 

incorporating both quantitative and qualitative aspects to comprehensively 

understand climate vulnerability among disadvantaged groups in Gaziantep, Turkey. 

Quantitatively, this study involves óMulti -Climate Hazard Vulnerability 

Assessmentô to identify vulnerable populations to climate-related hazards and 

determine their spatial distribution. Qualitatively, the Grounded Theory Method, a 

qualitative research approach involving rigorous empirical research and conceptual 

analysis, has been adopted to understand adaptive capacities and coping strategies of 

intersecting vulnerable identities in depth. 

4.1 Quantitative Approach 

The quantitative approach of this research is centered around the comprehensive 

óMulti-Climate Hazard Vulnerability Assessmentô to evaluate and quantify the 

impacts of climate change on the vulnerable populations in Gaziantep. This approach 

is crucial in understanding not only where climate hazards are most prevalent but 

also which populations are most vulnerable to those hazards. By combining 

environmental and socio-economic data, this analysis aims to provide a detailed and 

nuanced picture of climate vulnerability across the city. 

4.1.1 Multi -Climate Hazard Vulnerability Assessment Framework 

The Multi-Climate Hazard Vulnerability Assessment adopts the following equation, 

based on the IPCC's (AR4) definition of vulnerability to climate change as a function 

of exposure, sensitivity and adaptive capacity (IPCC, 2007), where: 
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ὠόὰὲὩὶὥὦὭὰὭὸώὪὉὼὴέίόὶὩ ὉȟὛὩὲίὭὸὭὺὭὸώὛȟὃὨὥὴὸὭὺὩ ὅὥὴὥὧὭὸώὃὅ  

¶ Vulnerability (V): Represents the overall vulnerability of populations to 

climate risks, which is the outcome of the combined effects of exposure, 

sensitivity, and adaptive capacity. 

¶ Exposure (E): Refers to the extent to which the area is subject to climate-

related hazards. This includes the frequency and intensity of adverse events 

like extreme heat, flooding, and other weather-related incidents. 

¶ Sensitivity (S): Denotes the degree to which a population is likely to be 

affected by climate risks. It is often tied to socio-economic factors such as 

income, age, health, and immigration status. 

¶ Adaptive Capacity (AC): Involves the ability of a population to cope with or 

adapt to these risks, which is influenced by factors like urban environment, 

access to resources, and the availability of green spaces. 

 

Figure 4.1 Flowchart of multi-climate hazard vulnerability assessment 
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4.1.1.1 Exposure 

Within the Multi -Climate Hazard Vulnerability Assessment framework, the first step 

is exposure, determining the climatic hazards in the region, and understanding the 

population's level of exposure to these hazards. This study performs spatial analyses 

using various datasets to assess exposure levels to extreme temperature and flood 

hazards across Gaziantep. In this context, the exposure component consists of two 

key indicators: heat exposure and flood exposure.  

Heat exposure assessment is based on determining the urban heat island effect 

through Land Surface Temperature (LST) and Sky View Factor Analysis (SVF).  

Urban Heat Island (UHI) studies widely utilize remote sensing satellite imagery and 

simulation techniques (Rizwan et al. 2008; Sheng et al. 2017), with thermal images 

from satellites such as Landsat and MODIS being commonly used for Land Surface 

Temperature (LST). Various studies have analyzed the relationship between land 

cover changes and LST, finding that urbanization leads to temperature increases, 

particularly in built-up areas (Silva et al. 2018; GrigoraἨ & UriἪescu 2019). These 

studies confirm that increased vegetation helps lower temperatures, whereas built-

up areas contribute to higher LST and intensified UHI effects.  

To identify areas within Gaziantep that experience higher temperatures, LST was 

calculated. The primary material is the Landsat 8 and Landsat 9 satellite images 

obtained from the United States Geological Survey (USGS) database. The LST 

calculation for Landsat 8 and 9 images requires the application of a five-step analysis 

series given in Table 4.1. 
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Table 4.1 Steps of the LST calculation (Kumar et al., 2022) 

Analysis Formula Definitions 

Top of 

atmospheric 

reflectance 

(TOA) 

MLĬQcal+AL 

ML=Radiance multiplicative Band 

(No.10)  

AL=Radiance Add Band (No.10) 

Qcal=Quantized and calibrated standard 

product pixel values (DN) 

TOA to 

brightness 

temperature 

(BT) 

conversion 

(K2/ln(K1/L)+1))ī273.15 

K1=Band-specific thermal conversion 

was constant from the metadata  

K2=Band-specific thermal conversion 

was constant from the metadata 

L=TOA 

To obtain the results in Celsius, the 

radiant temperature is adjusted by adding 

the absolute zero (approx.ī273.15 ÁC) 

Proportion of 

vegetation 

(PV) 

((NDVIīNDVImin)/ 

(NDVImaxīNDVImin))2 

The minimum and maximum values of 

the NDVI image  

Land surface 

emissivity (Ů) 
0.004*Pv+0.986 

Pv=Proportion of vegetation 

The value of 0.986 corresponds to a 

correction value of the Equation 

LST 

(BT/(1+(ɚ *BT/C2) 

*Ln(Ů))) 

(BT/(1+(0.00115 

*BT/1.4388)*Ln(Ů))) 

BT=Top of atmosphere brightness 

temperature (ÁC) 

ɚ=Wavelength of emitted radiance 

C2=h*c/s=1.4388Ĭ10ï2 mK=14,388 mK 

The Sky View Factor (SVF) is widely used as an important measure of urban 

geometry for the estimation of UHI effect. It determines the ratio of emitted long-

wave radiation from urban surfaces to the atmosphere. Therefore, the fraction of the 

visibility of the sky from a point on the urban surfaces depending on the interception 

of the near located urban structures, is represented as a SVF values, which is within 

a range of 0 to 1. The SVF value of 1 means that the sky is unobstructed and 

completely visible, but if it is 0, the sky is completely blocked. In brief, as the SVF 

value decreases due to high-rise buildings and narrow streets, in addition to the 

multiple reflection, long-wave radiation loss is restricted, heat is trapped, and thus 

heat island effect is increased in urban canyons (Hammerle et al., 2011; Unger, 

2009). 
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This study conducted Sky View Factor (SVF) analysis across Gaziantep to assess 

urban heat island effect by following the SVF calculation steps below. This 

calculation method was developed within the scope of the thesis study. 

¶ Grid and point preparation for the entire city: To systematically analyze SVF 

across the urban landscape of Gaziantep, a grid-based approach was 

employed. A regular grid with a resolution of 30Ĭ30 meters was created, 

ensuring full coverage of the study area. Observation points were positioned 

at the intersection of the grids to cover the entire urban fabric of Gaziantep, 

ensuring that all buildings were included in the analysis. At this step, a total 

of 212,355 points were prepared. 

¶ Removal of points overlapping buildings: To enhance the accuracy of the 

SVF calculations, all observation points that overlapped with building 

footprints were filtered out. After removing 35,896 points, the remaining 

176,459 points were available for analysis. 

¶ 3D modeling of buildings: To analyze sky visibility at each point, there is a 

need to integrate surrounding urban geometry into dataset. In that sense, a 

three-dimensional urban model of Gaziantep was created by extruding 

building footprints based on the number of floors.  

¶ SVF computation: The set of observation points, along with the building 

dataset, were processed in Grasshopper, an algorithmic modeling 

environment within Rhinoceros 3D. The SVF analysis was performed by 

utilizing Ladybug plug-in in Grasshopper. Ladybug provides ViewRose tool 

to visualize the view openness around a given point as a colored mesh that 

fills a hemisphere. The input context, buildings, blocks the view resulting in 

a decreasing viewrose size. 

¶ SVF calculation: The changing areas of the hemispheres produced for each 

point with the ViewRose tool represent the sky view from the observation 

points. An algorithm was set and integrated into the analysis algorithm to 

calculate the hemisphere areas for the SVF calculation. 
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¶ SVF visualization and spatial analysis: To visualize the spatial distribution 

of SVF values across Gaziantep, interpolation analysis was performed in 

ArcGIS using the Kriging method. This geostatistical approach allowed for 

the creation of a continuous surface map, estimating SVF values across the 

entire study area based on observed data points. Following the SVF 

visualization, spatial distribution of mean SVF values within neighborhood 

boundaries were calculated through zonal statistics. 

Flood exposure assessment is based on flood hazard and flood occurrence mapping. 

In this study, a flood hazard map was generated using a Digital Elevation Model 

(DEM) and hydrological modeling techniques in a Geographic Information System 

(GIS) environment. The methodology followed a step-by-step approach introduced 

by UN-SPIDER Knowledge Portal.  

¶ Data collection and preprocessing: The primary dataset used for flood hazard 

mapping was the Digital Elevation Model (DEM). The quality of the DEM 

significantly affects hydrological modeling accuracy; thus, preprocessing 

steps were applied to correct errors in elevation data. These included DEM 

reconditioning and sink filling processes.  

¶ Hydrological analysis: Following DEM preprocessing, hydrological 

parameters were extracted using the ArcHydro toolset in ArcMap. First, flow 

direction was determined based on the steepest descent, creating a raster 

where each pixel represents the direction of water movement. Following flow 

direction calculation, flow accumulation grid was calculated. The 

accumulation of flow across the urban landscape helps us to identify drainage 

patterns and potential river paths. Then, using the flow accumulation input, a 

stream network was delineated. 

¶ Flood hazard mapping: Once the hydrological networks were defined, buffer 

zones were created around stream networks to assess areas at high risk of 

flooding. Buffer zones as distance parameter, DEM, and slope parameters 
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were reclassified to assign values. Lastly, those parameters were calculated 

to measure flood hazard. 

In addition to flood hazard mapping, flood events were also analyzed. Historical data 

from 2015 to 2022 on flood occurrences, provided by the Gaziantep Fire Department, 

are used to identify areas prone to flood risks. This data includes the neighborhood-

level distribution of flood events within the city, offering insights into which areas 

have been most frequently affected by flooding over recent years. 

4.1.1.2 Sensitivity 

Sensitivity analysis focuses on identifying the demographic and socio-economic 

characteristics of populations that make them more vulnerable to climate risks. This 

involves social vulnerability mapping based on factors such as income levels, age, 

health status and immigrant status. Calculating social vulnerability includes the older 

population (proportion of the population aged 65 and over), the population receiving 

home care services, the proportion of the population with disabilities, the immigrant 

population, the proportion of the population receiving low-income social assistance 

and the average land market value. Mapping these populations helps to visualize 

where the most sensitive groups are located. 

Steps for the calculation of social vulnerability include: 

¶ Selection of indicators: The first step in developing the social vulnerability 

index is determining the appropriate indicators for the assessment. Indicators 

must cover demographic, social, and economic factors in identifying 

different vulnerable groups. 

¶ Normalization: The normalization process follows the selection of the 

indicator process. As indicators are expressed in different units, they are not 

comparable and therefore cannot be aggregated. The second step, 

normalization, adjusts values measured on different scales to a notionally 
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common scale (between 0-1). The following method was chosen for the 

process, min-max value approach. This method uses the minimum and 

maximum values of the dataset as reference. 

¶ Weighting: Each indicator was assigned an equal weight, thus they receiving 

the same importance. 

¶ Aggregation: Following the weighting, the indicators were aggregated to 

form the final vulnerability index by the linear method. 

¶ Mapping: Finally, the social vulnerability was spatialized and classified into 

five categories: ñvery lowò, ñlowò, ñmediumò, ñhighò, and ñvery highò. This 

classification was made by the natural breaks method. The features are 

divided into classes whose boundaries are set where there are relatively big 

differences in the data values. 

4.1.1.3 Adaptive Capacity 

Adaptive capacity is a critical component in evaluating the resilience of populations 

to climate threats, indicating how well they can manage and adapt to changing 

climatic conditions and hazards. This assessment includes: 

¶ NDVI  (Normalized Difference Vegetation Index) analysis: Used to analyze 

green space availability, which plays a crucial role in mitigating urban heat 

and enhancing overall resilience. 

The NDVI (Normalized Difference Vegetation Index) analysis is performed to 

assess the presence and density of green vegetation in a given area, which is crucial 

for understanding the ecological health and adaptive capacity of urban environments. 

The process begins with acquiring multispectral satellite imagery, such as from 

Landsat or Sentinel satellites, which capture data across different wavelengths, 

particularly in the red and near-infrared (NIR) bands. The NDVI is then calculated 

using the formula: 
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This formula leverages the contrast between the high reflectance of healthy 

vegetation in the near-infrared spectrum and its lower reflectance in the red 

spectrum. The resulting NDVI values range from -1 to +1, where higher values 

indicate dense, healthy vegetation, and lower values suggest sparse or stressed 

vegetation. These NDVI values are then mapped to visually represent the distribution 

and concentration of green spaces within the study area, providing essential insights 

into areas that contribute significantly to cooling, carbon sequestration, and overall 

environmental resilience. 

The process of NDVI analysis involved several steps: 

¶ Study area and data source: The NDVI analysis was conducted for the city of 

Gaziantep using Landsat 8ï9 OLI/TIRS Collection 2 Level 1 imagery, 

accessed via the USGS Global Visualization Viewer (GloVis). The study 

area was selected by defining the spatial extent of Gaziantep on the platform, 

which initially yielded 914 scenes covering the region. 

¶ Filtering by cloud cover and date: To ensure data quality and visibility, a 

cloud cover filter between 0-5% was applied, reducing the number of scenes 

to 430. Additionally, to prioritize recent data, a date range between June 1, 

2023, and May 28, 2024, was set. After applying both filters, the number of 

suitable scenes dropped to 60. 

¶ Scene selection: Among the filtered scenes, the image dated July 16, 2023, 

was selected for analysis, as it fully covered the entire study area and its 

surroundings. This scene, corresponding to Path 174 / Row 34, had minimal 

cloud cover (0.18%). 

¶ NDVI calculation: The selected scene was imported into ArcGIS to calculate 

NDVI using the standard formula. To analyze neighborhood-level green 

areas in Gaziantep, NDVI values between 0.2 and 0.6 were selected. 
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In terms of Adaptive Capacity, another spatial analysis conducted in this study was 

the Isochrone Analysis to assess accessibility to healthcare services in Gaziantep. 

The analysis focused on the spatial distribution of Family Health Centers (FHCs), 

Migrant Health Centers (MHCs), and Enhanced Migrant Health Centers (EMHCs), 

using point-based location data. The isochrone analysis was performed in QGIS, 

where walking accessibility zones were generated for each health facility at 5, 10, 

15, 20, 25, and 30-minute intervals. Finally, two types of mapping outputs were 

produced: areal accessibility and network-based accessibility. 

4.1.1.4 Hotspot Identification 

To ensure consistency and comparability across different datasets, all spatial data are 

normalized to a similar scale. This step is crucial in enabling meaningful 

comparisons between different types of risks and vulnerabilities. Once normalized, 

these datasets are overlaid to identify, hotspots, priority intervention areas. These 

hotspots are regions where the combination of high exposure, high sensitivity, and 

low adaptive capacity makes them particularly vulnerable to climate change. 

Identifying the most vulnerable to multi-climate hazard areas is essential for 

selecting the most vulnerable neighborhoods for the second step of the research, 

which is conducting household interviews. 

4.2 Qualitative Approach 

The qualitative component of this research is designed to gain an in-depth 

understanding of the multifaceted vulnerabilities experienced by residents in 

Gaziantepôs most climate-sensitive neighborhoods. Constructivist grounded theory 

is employed as the primary methodological approach, enabling the development of 

theory grounded in the data collected from the field. This approach is particularly 

well-suited for exploring how various social identities intersect to shape 

vulnerability and adaptive capacity in the face of climate change. 
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Two types of interviews will be conducted to gather qualitative data: institutional 

interviews and household interviews. Institutional interviews will involve 

discussions with key stakeholders, including local government officials, and 

community leaders to gain insights into the broader context of observed climate 

change conditions, environmental problems, socio-economic structure and 

demographic shifts in Gaziantep. These interviews are crucial for understanding the 

systemic factors that influence vulnerability at the community level. 

Household interviews will focus on the lived experiences of individuals and families 

residing in the identified vulnerable neighborhoods. These semi-structured 

interviews will target disadvantaged groups belonging to intersecting social 

categories, such as low-income families, elderly residents, people with disabilities, 

and immigrants. By using grounded theory, the research aims to capture the nuanced 

ways in which these intersecting identities contribute to their vulnerability and 

adaptive capacity levels, as well as adopted coping strategies against the adverse 

impacts of climate change. 

The sampling frame for the qualitative research includes these disadvantaged groups, 

selected based on the intersection of their sensitive identities. A purposeful sampling 

strategy will be employed to ensure the inclusion of information-rich cases, 

facilitating a nuanced exploration of the intersectionality of social identities and their 

impact on vulnerability. To recruit hard-to-reach participants, the research will 

utilize a network sampling strategy, allowing initial participants to refer others from 

their networks. This method is particularly effective for accessing individuals with 

intersecting vulnerable identities, ensuring a more comprehensive and meaningful 

sample for the study. 

4.2.1 Grounded Theory Method 

The grounded theory method, which aims to create a new theory about social reality, 

is based on the gradual abstraction of data obtained from the field, allowing for a 
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new perspective to be created in areas that are difficult to explain with existing 

theories (Glaser & Strauss, 1967). The basic view in the grounded theory approach, 

in which the researcher puts forward a general explanation (theory) within the 

framework of the views of a large number of participants regarding a process, action 

or interaction, is that the theory does not come from a ready/existing source, but is 

ñgroundedò and revealed in the data provided by participants who have experienced 

the process (Creswell, 2013). 

The grounded theory approach emerged from the work of two researchers named 

Glaser and Strauss in the 1960s. When the theories used in sociology did not answer 

their research problems, Glaser and Strauss designed a research process in which 

they focused on the data obtained from participants who had experienced the process. 

The book óThe Discovery of Grounded Theoryô, in which they explained in detail the 

groundbreaking methods they used and developed in their research, is the first book 

on grounded theory and is a primer. With this book, instead of qualitative research 

focusing on how the existing methods used in qualitative research would verify 

existing theories; the questions of ñHow is a theory discovered based on data?ò and 

ñHow is data systematically collected and analyzed in qualitative research?ò were 

answered (Glaser & Strauss, 1967). Thus, they initiated the formation of the 

grounded theory design by stating that research cannot always be conducted to verify 

an existing theory. The grounded theory approach, which is generally used when a 

comprehensive theory or explanation is needed for any social process, offers the 

researcher the opportunity to make a new explanation that is sensitive to individuals 

in the context and can reflect all the complexities in the process. In this context, a 

theory specifies the relationships between abstract concepts and aims to explain or 

understand these relations (Charmaz, 2006). 

This approach is not only a qualitative research method but also a data analysis 

method due to the systematic and transparent roadmap it offers on how to analyze 

data obtained from the field through interviews, observations and/or documents 

(Punch, 2005). 
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It has diversified over time due to developments and different perspectives in social 

sciences, and thus three main designs have emerged in the literature. The first of 

these is the classical approach or emerging approach associated with Glaser (1992); 

the second is the systematic approach resulting from the work of Strauss and Corbin 

(1990, 1998, 2008) and the last is the constructivist approach adopted by Charmaz 

(1990, 2000, 2006). 

Charmaz (2006) introduced the constructivist approach to the field, based on her 

criticism that the classical and systematic approaches were too systematic and did 

not sufficiently reflect the philosophical views of the period. There are disagreements 

in the literature about what the philosophical approach in question is. Some 

researchers evaluate Glaser and Strauss's theory-building design as a 

positivist/objectivist/objective method. According to this point of view, there is an 

"absolute" reality. However, according to the constructivist point of view, "meaning" 

does not take place passively (passive and ineffectively) among objects waiting to 

be discovered. On the contrary, meaning arises from the interaction between 

individuals and also holds the power to interpret objects. In fact, Charmaz (2006) 

argues that knowledge is constructed jointly and mutually by the interviewees and 

the researchers and that the meaning created by the participants should be evaluated 

within the framework of an interpretative understanding. At this point, Glaser and 

Strauss, namely the classical and systematic approaches, consider the 

positivist/objective grounded theory as; Charmaz represents the constructivist theory 

(Charmaz, 2006, 2015). 

4.2.1.1 The Key Features of Grounded Theory Method 

Grounded theory is a type of research methodology that provides clear tools for 

explaining processes, provides clarity and clarity for all possible theoretical 

understandings, encourages the development of provisional interpretations of the 

data through coding and categorization, builds systematic controls, and allows the 

researcher to elaborate important theoretical categories. There are a number of 
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features that differentiate the grounded theory method from other research methods 

(Bryant & Charmaz, 2007): 

¶ Data collection, data analysis, and theory building processes proceed 

simultaneously. 

¶ Coding begins with the first interview and/or first field notes. 

¶ Theoretical memo writing begins with the first interview and/or first field 

notes. 

¶ Noting important ideas that come to mind about possible relationships 

between codes during coding, theoretical memos, is a vital part of the coding 

process since it is accepted as the basis of theory building. Theoretical memo 

writing is possible at every stage (Urquhart, 2013). 

¶ The classification of theoretical notes outlines the analysis process and report 

writing. 

¶ Theoretical sampling is a disciplined search for patterns and variations. 

¶ Theoretical saturation is a judgment that reveals that there is no need to 

collect more data. 

¶ The constant comparative data analysis method is used for theoretical 

categories. 

¶ Coding is conducted for theory, not for themes. 

¶ There is clarity of procedures and a chain of evidence. 

¶ A social process is defined that explains the cause of the most observed 

behavior. 

In grounded theory method, research focuses more on process analysis because the 

social environment involves interactions with other people. Researchers develop an 

understanding of the process related to a real subject. They can also abstract or define 

the actions and interactions that occur in relation to the subject. These abstractions 

are defined as ñcategoriesò. Categories are basic information created by the 

researcher based on the information obtained from the field and are used to 

understand the process. Ultimately, the researcher develops a theory about this 
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process or action. What is meant by theory here is an explanation or understanding 

developed by the researcher (Creswell, 2013). 

4.2.1.2 The Key Principles of Data Collection and Data Analysis 

While the researcher analyzes the data, the researcher also moves on to the next 

stage, data collection, under the leadership of the concepts created from the analysis. 

In other words, the previous analysis directs the next data collection process. Since 

the resulting analysis directs the future data collection, this process is called 

theoretical sampling (Creswell, 2013). With theoretical sampling, the researcher can 

justify the concepts in the theory by finding more examples of a concept that has 

emerged. For theoretical sampling, a strategy can be used to maximize the 

differences between the concepts in the data or to minimize the differences between 

the concepts (Urquhart, 2013).  

Analysis progresses by defining categories and connecting them. The categories 

reached with coding are developed by constantly comparing them with additional 

data. This process allows the meanings of the concepts to be constantly reviewed. 

The constant comparison process is comparing data samples labeled as a certain 

category with other data samples in the same category. As more advanced data is 

collected, the concepts become clear. If no more examples of existing categories 

emerge, data collection can be stopped. In this case, the emerging categories appear 

to be ósaturatedô, thus theoretical saturation/saturation is achieved. 

The grounded theory method begins with defining the research question and then 

framing the case study area. Throughout the research process, data is collected and 

analyzed with the theoretical sampling method. Coding and analysis, including 

reframing the research question, when necessary, are continued in a cycle until a 

theory is formed. The final conclusion of the research is possible when theoretical 

saturation is achieved (Bitsch, 2005). 
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4.2.1.3 Coding 

Coding is the term used to add conceptual labels to the data. With coding, the data is 

divided into manageable parts and these parts (concepts) are defined and named. 

When these codes that have relationships begin to be connected to each other, 

theorizing about the data begins. Codes can be created by the researcher or pointed 

out by the participants. In order to create a theory afterwards, it is necessary to reveal 

the relationship between these concepts. 

The aim of the grounded theory analysis is to find one or two core/central categories 

that directly explain what is really important in the data, have a high degree of 

abstraction and are definitely based on the data (Punch, 2005). These can also be 

seen as themes. However, core categories are formed inductively by following a 

certain theoretical story in the data and should not be called themes because they are 

well-founded in coding. Because in a thematic framework, there may not be 

relationships, and sometimes they may only be formed with smaller codes (Urquhart, 

2013). 

Coding does not have to be done one after the other in a hierarchical order, coding 

mostly overlaps with each other and is done simultaneously. In grounded theory 

method, there are three coding stages that constitute the analysis, which are initial 

coding, focused coding and theoretical coding (Charmaz, 2006, 2015). 

Initial coding constitutes the first stage of the analysis performed on the data and is 

also called open coding. The aim is to use the data to derive abstract conceptual 

categories that are much more abstract than those described by the data in order to 

develop a theory later (Punch, 2005). As a result of open coding, a set of conceptual 

categories derived from the data emerges. Other outputs of open coding include the 

organization and classification of categories to some extent, and an idea of what is 

really important in the data (Punch, 2005, 2014). 

Focused coding is the second stage in constructivist grounded theory coding and is 

also called selective coding. Focused coding is the stage in which the researcher 
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selects the most emphasized codes that reflect the opinions of the participants in the 

transcribed interview text. At this stage, with the groupings to be made between the 

initial codes, some codes or their variables become subcategories of larger 

categories. Thus, the initial codes become the characteristics or dimensions of the 

focused codes. Focused coding, which represents a more conceptual level compared 

to the initial one, develops the theoretical aspect of the research (Charmaz, 2006, 

2015). 

Theoretical coding is the stage in which the categories reached with the focused 

codes are associated with each other (Urquhart, 2013). The aim at this stage is to find 

a higher level, more abstract central category that integrates the propositions 

(hypotheses) about the data and describes and explains them to theorize the focused 

codes and the data. In order to finalize the focused codes, it is expected that the 

theoretical codes have a unifying feature. These codes help to explain analytical 

situations that have integrity (Charmaz, 2006, 2015). 

4.2.2 Research Assumptions 

The research did not start with a hypothesis to be tested, verified or falsified, but 

instead the research was started with an effort to understand the question of ñhowò. 

Despite this difference in the research design, the following assumptions were made 

in the qualitative research: 

¶ It will be assumed that the qualitative data to be obtained during the research 

process will be conveyed accurately by the participants. 

¶ It will be assumed that the areas where the research is conducted represent 

the climate change observed in the city of Gaziantep. 

¶ In addition to the perceptions, attitudes and behaviors of the participants 

regarding climate change, their adaptation capacities and coping strategies 

against climate change will be considered to represent the vulnerable 

population in the area where the research is conducted. 
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4.2.3 Qualitative Data Collection: Interviews 

Semi-structured interviews were conducted in two phases: institutional interviews 

and household interviews. The first phase of institutional interviews was conducted 

within the scope of the 'Gaziantep Climate Change Adaptation Action Plan,' which 

cooperates with Gaziantep Metropolitan Municipality and GTE consultancy firm. 

Gaziantep Metropolitan Municipality, Department of Environmental Protection, 

Zero Waste and Climate Change organized online and face-to-face stakeholder 

interviews. On November 9, 2022, the online workshop was held in two sessions 

with the participation of 14 participants in total. On December 15-16, 2022, face-to-

face interviews hosted by Gaziantep Metropolitan Municipality were completed in 

five sessions with 11 participants. The second phase of the institutional interviews 

consisted of face-to-face interviews conducted by the researcher with representatives 

of the institutions in the field. Eleven participants were interviewed between August 

12-18, 2024. Table 4.2 provides detailed information about the participants in the 

institutional interviews. 

Table 4.2 Institutional interview participants and meeting information 

Date Mode of 

interview 

Participants Institutions 

9/11/2022 Online Participant 1 Gaziantep Metropolitan Municipality, Directorate 

of Migration Management and Integration 

Participant 2 Gaziantep Metropolitan Municipality, Department 

of Fire and Disaster Management 

Participant 3 Gaziantep Metropolitan Municipality, Department 

of Environmental Protection, Zero Waste and 

Climate Change 

Participant 4 Gaziantep Water and Sewerage Administration 

General Directorate (GASKI) 

Participant 5 Chamber of Environmental Engineers 

Participant 6 Ķslahiye Municipality 

Participant 7 Nurdaĵē Municipality 

Participant 8 Gaziantep Meteorology Directorate 

Participant 9 Gaziantep Provincial Directorate of Culture and 

Tourism 

Participant 10 Ķpekyolu Development Agency 

Participant 11 Nature Conservation Center 

Participant 12 Gaziantep University 

Participant 13 Gaziantep Chamber of Industry 
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Table 4.2 Institutional interview participants and meeting information (continued) 

Date Mode of 

interview 

Participants Institutions 

9/11/2022 Online Participant 14 Gaziantep Provincial Directorate of Environment, 

Urbanization and Climate Change 

15/12/2022 Face-to-

face 

Participant 15 Gaziantep Metropolitan Municipality, Directorate 

of Zoning and Urban Planning 

Participant 16 Gaziantep Metropolitan Municipality, Directorate 

of Cultural Assets Conservation 

Participant 17 Gaziantep Water and Sewerage Administration 

General Directorate (GASKI) 

Participant 18 Gaziantep Metropolitan Municipality, Department 

of Fire and Disaster Management 

Participant 19 Gaziantep Metropolitan Municipality, Department 

of Urban Transformation 

16/12/2022 Face-to-

face 

Participant 20 Gaziantep Provincial Directorate of Family and 

Social Services 

Participant 21 Gaziantep Provincial Directorate of Health 

Participant 22 Gaziantep Provincial Directorate of Migration 

Management 

Participant 23 Gaziantep Metropolitan Municipality, Directorate 

of Environmental Protection 

Participant 24 Gaziantep Metropolitan Municipality, Directorate 

of Migration Management and Integration 

Participant 25 Gaziantep University 

12/08/2024 Face-to-

face 

Participant 26 Headman (Muhtar) of Bey Neighborhood 

13/08/2024 Face-to-

face 

Participant 27 Merhametli Kalpler Association (Orthotics and 

Prosthetics Fabrication and Application Center) 

Participant 28 Independent Doctors Association (Physical Therapy 

Center) 

14/08/2024 Face-to-

face 

Participant 29 Headman (Muhtar) of Cabi Neighborhood 

Participant 30 Headman (Muhtar) of Kanalēcē Neighborhood 

Participant 31 Headman (Muhtar) of T¿rktepe Neighborhood 

Participant 32 Headman (Muhtar) of Yazēcēk Neighborhood 

15/08/2024 Face-to-

face 

Participant 33 Gaziantep Metropolitan Municipality, Directorate 

of Zoning and Urban Planning 

16/08/2024 Face-to-

face 

Participant 34 Gaziantep Provincial Directorate of Health, 

Community and Migrant Health Department 

Participant 35 Gaziantep Provincial Directorate of Health, Non-

Communicable Diseases Department 

18/08/2024 Face-to-

face 

Participant 36 Headman (Muhtar) of Perilikaya Neighborhood 
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4.2.4 Ethical Considerations in Research 

Within the scope of the research, the participants are examined in their own natural 

environment and within their daily lives. In that sense, the individuals taking part in 

such research are óparticipantsô who have accepted to take part in this process of their 

own free will and voluntarily. There is a transparent and interactive relationship 

between the researcher and the participants. In this context, the researcher follows 

the necessity of ethical rules such as informed consent, confidentiality, respect for 

private life, not deceiving/misleading, and remaining faithful to the data from the 

beginning of the research. 

In this research, the processes or rules defined as a requirement of legislative ethics 

were fully complied with. An application was made to the Middle East Technical 

University Human Research Ethics Board before the research began with forms that 

included a detailed summary of the research design. A Voluntary Participation form, 

which included information on the purpose and content of the research and the 

participant's statement, was prepared. During the research process, detailed 

information about the research was provided to the participants at the beginning of 

the interviews. 

The participants were informed that their answers would be evaluated within the 

framework of completely objective and scientific criteria; that this information 

would not be used by the researcher for any purposes other than thesis study and 

academic publications, and their consent was obtained in this regard. No one who 

did not fully consent to participate in the research was interviewed. The statements 

that the participants did not want to be used despite their statements were excluded 

from the evaluation. 

In order for the data obtained from the field to be analyzed within the framework of 

ethical elements, the researcher kept a diary throughout the field study and reviewed 

the study steps repeatedly and retrospectively. In addition, the researcher tried to take 

utmost care to make an evaluation away from his own value judgments. 
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CHAPTER 5  

5 ASSESSMENT OF MULTI -CLIMATE HAZARD  VULNERABILITY: THE CASE 

OF GAZĶANTEP, T¦RKĶYE 

5.1 Demographic and Geographical Context 

5.1.1 Geographic Location and Land Use Characteristics 

Gaziantep is located in the region where the Mediterranean Region and the 

Southeastern Anatolia Region meet. The eastern part of the province is located in the 

Southeastern Anatolia Region, while the districts of Islahiye, Nurdaĵē, and a part of 

ķahinbey District are located in the Mediterranean Region. ķanlēurfa surrounds 

Gaziantep to the east, Adēyaman to the northeast, Kahramanmaraĸ to the north, 

Osmaniye to the west, Hatay to the southwest, Kilis to the south, and Syria to the 

southeast. The provincial borders of Gaziantep are defined by the natural thresholds 

of the Euphrates River to the east and the Amanos Mountains to the west (Gaziantep 

2040 Master Zoning Plan Report). 

The plateau surfaces of the city, consisting of many basins and large plateau areas, 

extend from the Hatay-Kahramanmaraĸ graben in the northeast, the Araban Plain in 

the north, the Euphrates Valley in the east, the series of plains along the Turkey-

Syria border in the south, and Sof Mountain in the west. In addition to the Sof 

Mountains, which are extensions of the Southeastern Taurus Mountains, D¿l¿kbaba, 

Sam, Ganibaba, and Sarēkaya Mountains are also located in the province. Bottomed 

valleys and depressions are common on the plateau, and the north of the Gaziantep 

Plateau is covered by the Araban Plain, which is also a depression. In addition, 

Ķslahiye, Barak, Yavuzeli, and Oĵuzeli are important plains in the province (Kum & 

Kēlē, 2013). 
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The two important river systems in the region are the Fērat and Asi Basins. Karasu 

irrigates the Araban Plain, Menzimen Stream irrigates the Yavuzeli Plain, Nizip 

Stream originates from ķehitkamil and Nizip districts, Sacēr water system shapes the 

city center of Gaziantep (Alleben Stream), and the Fērat River, which naturally forms 

the eastern border of the city, are located in the Fērat Basin. In contrast, the Karasu 

Stream in Ķslahiye and Nurdaĵē districts is located in the Asi Basin. 

Most of the land area of Gaziantep Province is located within the Fērat Basin, 

whereas some parts are located within the Asi and Ceyhan Basins. Most of the 

ķahinbey and ķehitkamil districts, which constitute the central settlement area, and 

all of the Araban, Yavuzeli, Nizip, Karkamēĸ, and Oĵuzeli districts are within the 

Fērat Basin. On the other hand, the whole of Islahiye district, the southwestern part 

of Nurdaĵē district, and a small part in the west of ķahinbey district are located within 

the Asi Basin. Other parts of the Nurdaĵē district and a small part in the west of 

ķehitkamil district are within the Ceyhan basin (Gaziantep 2040 Master Zoning Plan 

Report). 

With an area of 6,887 kmĮ, Gaziantep covers approximately 1% of Turkey's territory. 

The altitude of the provincial center is 850 meters above sea level, while the areas 

within the provincial borders are between 250 and 1250-meters altitude. According 

to the land use study prepared within the scope of the Gaziantep 2040 1/25.000 Scale 

Master Plan, approximately one-third of the land in the province is dry farming land. 

While the total area used for agricultural purposes within the provincial area is 54%, 

the proportion of meadow and pasture areas is 21%. The size of wooded areas is 

12%, and the size of heathland-meadow areas is approximately 6%. The size of 

residential areas in Gaziantep, the sum of urban and rural areas, is approximately 4% 

(Gaziantep 2040 Master Zoning Plan Report). 
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Figure 5.1 Land cover map of Gaziantep 

 

Figure 5.2 Topographic map of Gaziantep 
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5.1.2 Demographic Characteristics 

After the 1980s, the city of Gaziantep experienced rapid urbanization due to 

intensive migration. Population and industrial development kept trade alive, and 

thus, the city's population increased while simultaneously intensifying industrial and 

commercial activities. The high level of urbanization led to unplanned spatial 

development of the city. In the 1990s, the increase in the welfare level of the 

population paved the way for the development of high-rise neighborhoods (Sºnmez, 

2012).  According to the Address Based Population Registration System, while the 

population of Gaziantep was approximately 1.2 million in 2000, this number doubled 

in 2024, reaching 2,193,363 people (TURKSTAT, 2024). 

Gaziantep province consists of 9 districts, namely Araban, Islahiye, Karkamēĸ, Nizip, 

Nurdaĵē, Oĵuzeli, ķahinbey, ķehitkamil and Yavuzeli. According to the 2024 

Address Based Population Registration System, the districts with the highest 

population sizes are ķahinbey and ķehitkamil districts, with population sizes of 

946,812 and 888,696 people, respectively. Nizip district follows this ranking with 

151,246 people (TURKSTAT, 2024). The total population of ķahinbey and 

ķehitkamil, the central districts, constitutes approximately 83% of the provincial 

population, with 1,835,508 people. The population sizes of the other districts are 

quite low compared to the central districts, and the population size of each district 

varies between approximately 20,000-60,000 people. 

The distribution of the population by age group is significant for understanding the 

socio-demographic dynamics of Gaziantep. In 2024, the distribution of Gaziantep's 

population by age group shows that the proportion of the active working age group 

(15-44) is 46% of the total population, while the proportion of the population aged 

15-64 is 64%. The proportion of the population aged 65 and over is 6% 

(TURKSTAT, 2024). 

The distribution of population size and density by neighborhood in Gaziantep has 

changed over time. When the change in the city's population between 2000 and 2018 
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is examined, it is seen that the majority of the neighborhoods in the city center have 

lost population, while the population of the planned peripheral areas in the south and 

southwest regions of the city has increased. In 2000, the number of neighborhoods 

in the city was 147, and the average population size of the neighborhoods was 5340 

people. In 2018, the number of neighborhoods increased, and the average population 

of 176 neighborhoods was 9400 people (Aliaĵaoĵlu & Koyuncu, 2019). 

According to the 2021 Address Based Population Registration System, the 

neighborhoods with the highest population size are Karataĸ, Yeditepe, G¿neykent, 

ķahintepe, and G¿neĸ neighborhoods located in ķahinbey district, with population 

sizes of 43,878, 41,372, 41,367, 36,657 and 35,422 people, respectively. The 

neighborhoods of Karataĸ, Yeditepe, G¿neykent, and ķahintepe in the southern part 

of the city are areas where urban development has occurred in line with the zoning 

plan. The location of Gaziantep University in this region and TOKĶ housing practices 

have increased the population size of these neighborhoods. 

Figure 5.3 shows the distribution of population density by neighborhood in 

Gaziantep. As seen on the map, approximately 80% of the province's population is 

concentrated in ķahinbey and ķehitkamil districts. According to the distribution of 

population density in neighborhoods in the urban settlement area, G¿m¿ĸtekin 

Neighborhood in ķahinbey district has the highest population density (521 

people/ha), followed by Girne, Kocatepe, Mevl©na and Boyno Neighborhoods in 

ķehitkamil district (TURKSTAT, 2021). The urban settlement area, with a high 

population density, constitutes the spatial framework of the vulnerability analysis 

against climatic hazards carried out within the scope of the thesis study. 
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Figure 5.3 Distribution of population density by neighborhood level in Gaziantep 
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5.1.3 Syrian Migration: Demographic Transformation in Gaziantep 

The uprisings that started in Tunisia and spread to Egypt, Libya, and other Arab 

countries, called the óArab Springô, turned into conflicts and a humanitarian crisis 

after spreading to Syria (G¿er et al., 2013). Due to the conflicts in Syria, millions 

of people have migrated to neighboring and nearby countries. A separate procedure 

has been applied to Syrian migrants in Turkey, apart from the international refugee 

agreements to which Turkey is a party. International refugee law has been transferred 

to the national law with the ñRegulation on the Procedures and Principles to be 

Applied to Individual Foreigners Seeking Asylum in Turkey or Requesting 

Residence Permits from Turkey in Order to Seek Asylum in Another Country, and 

to Foreigners Coming to Our Borders for the Purpose of Collective Asylum and 

Possible Population Movementsò, also known as the 1994 Asylum Regulation. 

Syrians arriving in T¿rkiye were granted 'temporary protection status' by the 

Ministry of Interior under Article 10 of the 1994 Regulation. The ñDirective on the 

Acceptance and Accommodation of Citizens of the Syrian Arab Republic and 

Stateless Persons Residing in the Syrian Arab Republic Arriving in Turkey with the 

Purpose of Mass Asylumò dated March 30, 2012, and numbered 62, was the first 

legal arrangement made for Syrian citizens. Through this directive, they were 

recognized as being under temporary protection. In this context, Syrian migrants who 

applied for residence were issued temporary residence permits (ORSAM, 2014). 

This situation was expressed as a temporary situation; in other words, they would be 

hosted in Turkey until the situation in Syria returned to normal, and therefore, 

Syrians were called 'guests' rather than 'refugees' (Gaziantep City Council, 2014). 

After the 2011 civil war in Syria, migration to Turkey continued rapidly until 2017. 

In 2018, the number of migrants from Syria to Turkey exceeded 3.5 million. After 

2021, the number of Syrian migrants in Turkey decreased and fell below 3 million 

in 2024 (Presidency of Migration Management, 2024). Chart 5.1 shows the 

distribution of Syrians who migrated to Turkey and are under temporary protection 

status over the years. 
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Figure 5.4 Syrian migrants under temporary protection in Turkey by year 

(Presidency of Migration Management, 2024) 

Gaziantep is one of the cities most affected by Syrian migration. Due to its 

geographical location, being a metropolitan city, and its proximity to the Syrian 

border, Gaziantep is heavily affected by migration, especially due to the Syrian civil 

war. In addition, Gaziantep's large trade volume with Syria before the civil war and 

its commercial connections with many cities in Syria have led to intensive migration 

to Gaziantep after the war (Yēldēz & ¢akēr S¿mer, 2020). After Syrian migration, the 

City faced many problems, such as inadequate urban services, inability to meet the 

housing demand, unemployment, low educational attainment, depression, social 

exclusion, and environmental problems (Gaziantep City Council, 2014). 

According to data from the Disaster and Emergency Management Presidency 

(AFAD) in 2014, the total number of registered Syrian migrants residing in 

Gaziantep was 314,917. Among them, 34,361 Syrian migrants resided in five 

temporary shelters in the province: two in Islahiye District, two in Nizip District, and 

one in Karkamēĸ District. Among the 240,586 Syrian migrants residing outside the 

camps, 206,620 people resided in the central settlement area (ķahinbey and 

ķehitkamil districts) of Gaziantep, 22,351 in Nizip and 11,585 in Islahiye. It was 
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estimated that approximately 40,000 Syrian migrants were waiting to be registered 

in the central area of Gaziantep. However, it was assumed that the actual number 

could be even higher, considering the unregistered migrant population (Gaziantep 

City Council, 2014). 

In the óField Research on the Demographic Outlook, Living Conditions and Future 

Prospects of Syrians in Turkeyô report prepared by AFAD in 2017, it was 

emphasized that the total number of Syrians in Turkey reached 3,020,654 people, 

approximately 247,000 of whom were in temporary shelters and 2,774,000 of whom 

were outside the camps. In 2017, the total number of Syrian migrants residing in 

Gaziantep was 331,411, with 37,880 people in temporary shelters and 293,531 

outside the camps (AFAD, 2017). 

According to the statistics published by the Presidency of Migration Management in 

2020, 452,533 registered Syrian migrants resided in Gaziantep, representing 22.3% 

of the province's total population. The Syrian population was distributed in all 

districts of the province, predominantly in the city center. Approximately 82% of 

Syrian migrants (almost 365 thousand people) reside in the central districts, ķahinbey 

and ķehitkamil districts. The main reason for the concentration of the Syrian 

population in Nizip and Ķslahiye districts is the pre-existing temporary shelters in 

these districts and the need for labor in the agricultural sector in the region 

(Ķncetahtacē, 2020).  

According to the provincial distribution data of Syrian migrants under temporary 

protection in 2022, a total of 464,131 Syrians reside in Gaziantep (T¿rkoĵlu & 

Elmastaĸ, 2022). Social, cultural, and economic characteristics contribute to the 

spatial distribution of Syrians in Gaziantep. The northwest region of Gaziantep, with 

high income levels, has the lowest number of Syrian migrants (Sºnmez, 2016). The 

socioeconomic structure has been a determining factor in the location selection of 

Syrians concentrated in the city center. Therefore, migrants settle in lower-income 

informal neighborhoods, causing a concentration, especially in the ķahinbey district 

(T¿rkoĵlu & Elmastaĸ, 2022). According to the statistics for 2024 published by the 
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Presidency of Migration Management, the largest portion of the Syrian population 

under temporary protection status in T¿rkiye (16.7%) resides in Ķstanbul, followed 

by Gaziantep with 13.4%. Gaziantep, hosting 390,330 Syrians under temporary 

protection status, is the second city with the largest immigrant population. 

5.2 Climate Change Context of Gaziantep 

5.2.1 Climatic Characteristics of the City 

Gaziantep's climate is characterized by a transition between the Mediterranean and 

Eastern Anatolian climates. In the summer season, the city, which generally shows 

the characteristics of a Continental Mediterranean Transitional Climate (CACC), is 

dominated by a shallow low pressure with a warm core, the extension of which in 

Turkey is called the Basra minimum (T¿rkeĸ, 2010). Considering the effective 

weather events, the city of Gaziantep experiences very hot and dry summers, with 

high maximum temperatures, very low relative humidity, and severe evaporation. 

The Mediterranean climate character of the city is characterized by dry summers and 

winters with little rainfall. The continental season is characterized by high annual 

maximum temperatures, low humidity, and low precipitation rates due to the city's 

distance from the sea (Erin, 1980). 

The temperature in Gaziantep varies between -17ÁC and 48.8ÁC. In Gaziantep, 

temperatures are higher in the fall than in the spring due to the lack of sufficient 

heating after the winter, whereas overheating continues after the summer. The 

weather is particularly hot in June, July, August and September. During the 5 months 

between May and October, temperatures exceed the annual average.  During the 

change of seasons, there is a big difference between day and night temperatures. 

Gaziantep, located on a plateau, has an average annual rainfall of 550 mm. Annual 

precipitation decreases from west to east and from north to south. While annual 

precipitation is 600 mm in the mountainous areas to the west, northwest, and north 
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of the Gaziantep Plateau, this amount drops to 550 mm on the plateau. Precipitation 

decreases further towards the Fērat Valley in the east and the Syrian border in the 

south. Of the 550 mm of annual precipitation in Gaziantep, 54% falls in winter, 27% 

in spring, 17% in fall, and 2% in summer. The wettest season in Gaziantep is winter, 

and it receives the most precipitation between December and February. After winter, 

the rainy season is spring. It receives the least rainfall between June and September 

(Gaziantep Climate Change Adaptation Action Plan, 2023). 

Table 5.1 Monthly climate characteristics of Gaziantep: 1940-2024 observation 

period (General Directorate of Meteorology, 2024) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Observation Period (1940ï2024) 

Average 

Temperature (ÁC) 
3,2 4,5 8,2 13,5 18,9 24,3 28,1 27,9 23,5 16,8 9,9 5,1 

Average 

Maximum 

Temperature (ÁC) 
7,6 9,6 13,9 19,8 25,6 31,3 35,3 35,4 31,2 24,3 16,3 9,8 

Average 

Minimum 

Temperature (ÁC) 
-0,6 0,3 3,1 7,4 12 17,2 21,2 21,2 16,4 10,2 4,6 1,2 

Average 

Sunshine 

Duration (hours) 
3,5 4,3 5,4 6,8 8,4 10,3 10,6 9,9 8,7 7 5,3 3,5 

Average Number 

of Precipitation 

Days 
13 11,6 11,6 9,6 6,8 2 0,4 0,4 1,4 5,8 8,1 11,7 

Average Monthly 

Total 

Precipitation 

(mm) 

102,6 81,9 73,5 52 30,9 8,2 6,9 5,4 7 36,5 61,9 97,3 

Observation Period (1940ï2024) 

Extreme 

Maximum 

Temperature (ÁC) 
19 24,3 28,1 34 37,8 41,2 44 44 40,8 36,4 27,3 25,2 

Extreme 

Minimum 

Temperature (ÁC) 
-17,5 

-

15,6 
-11 -4,3 0,4 4,5 9 10,8 3,4 -3,9 -9,7 -15 

5.2.2 Future Climate Change Trends 

Projections of future climate change are generated using Global Climate Models. In 

the models prepared for Gaziantep, the period 1981-2010 was selected as the 

reference period to represent the past and projections were made for three different 

future periods: 2021-2050, 2041-2070 and 2071-2100. Climate projections are based 
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on values representing two different atmospheric CO2 emission concentrations that 

are likely to occur in the future.  

During the period 1981-2010 in Gaziantep, monthly minimum temperatures ranged 

between 9-10 ÁC, maximum temperatures between 22-24 ÁC and average 

temperatures between 15-16 ÁC. Climate change projections indicate that these 

ranges will change upwards in the 21st century. The amount of change in 

temperatures is expected to be around 1.2ÁC in winter and 2ÁC in summer for the 

first period (2021-2050), 1.75ÁC in winter and 3ÁC in summer for the second period 

(2041-2070) and 2ÁC in winter and 3ÁC in summer for the last period (2071-2100) 

according to the high-level emission scenario. Precipitation decreases from winter to 

summer months. Monthly precipitation totals for 1981-2010 change rapidly from 

December, when it is around 14.5 mm, to July-August, when it is around 2 mm. 

Projections indicate that there will be a significant decrease in winter precipitation. 

Since summer precipitation is very low, the proportional changes are large, but these 

changes are not significant in magnitude. In the high emission scenario, cold period 

monthly change rates are mostly below 20%, but approach 25% in some months 

towards the end of the century (Gaziantep Climate Change Adaptation Action Plan, 

2023). 

 

Figure 5.5 Changes in average annual precipitation in Gaziantep (Gaziantep 

Climate Change Adaptation Action Plan, 2023). 
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(a) 

 
(b) 

 
(c) 

Figure 5.6 Seasonal and annual changes of (a) minimum, (b) average and (c) 

maximum temperatures (ÁC) in Gaziantep 
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5.2.3 Projection of Climate Indices 

Climate change is typically represented in terms of monthly, seasonal and annual 

totals or averages. Climate indices produced from the main climate parameters, 

especially temperature and precipitation, are important for detecting changes in 

meteorological events such as heat waves, heavy rainfall and drought, which are 

more effective on these areas. There are dozens of climate indices developed for this 

purpose. For the city of Gaziantep, 27 climate indices derived mainly from daily 

temperature and precipitation data were used. It shows the changes of climate indices 

for the period 1970-2100 (historical simulation for the period 1980-2010; scenario 

(SSP5-8.5) simulations for the period 2010-2100. 

Model simulations show that the "warm spell length index", which is an indicator of 

the length of heat waves, has increased in the historical period in line with 

observations and will continue to increase in the future, more so in the pessimistic 

scenario. Model simulations indicate that the "tropical nights" index, which indicates 

the number of nights with temperatures above 20ÁC, has increased over the historical 

period in line with observations. A similar result holds true for the "summer days" 

index, which refers to the number of days with maximum temperatures above 25ÁC.   

Global climate models show very little change in the "daily temperature range" 

index, which refers to the difference between maximum and minimum temperatures. 

The models reveal that the increasing trend for the indices "minimum daily minimum 

temperatures" and "maximum daily minimum temperatures" will continue in the 

future and the increases will be higher especially from the 2040s onwards. Climate 

models reveal that the increasing trend for the indices of "minimum daily maximum 

temperatures" and "maximum daily maximum temperatures" will continue in the 

future and the increases will be higher for the pessimistic scenario, especially from 

the 2050s onwards (Gaziantep Climate Change Adaptation Action Plan, 2023). 
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Figure 5.7 Projected temperature and precipitation related climate indices for 

Gaziantep (Gaziantep Climate Change Adaptation Action Plan, 2023). 

Climate change simulations predict a decreasing trend in the "annual total 

precipitation" index compared to the high emission scenario. According to the 

pessimistic scenario, the amount of decrease is estimated to reach around 300 mm 

by the end of the century. For the "daily precipitation intensity index", which is 

obtained by dividing the rainfall of rainy days by the number of rainy days, no change 
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is predicted for the future in parallel with the historical period. The models predict 

that the "number of consecutive dry days" will tend to increase in the future.  The 

models also indicate that the "number of consecutive wet days" index will tend to 

decrease slightly in the future  

Model simulations reveal a decreasing trend for the high emission scenario "number 

of days with 10 mm or more rainfall". There is no significant trend in the "number 

of rainy days of 20 mm and above" index until 2100. When these indices are 

evaluated together, it can be said that there is a decreasing trend in the number of 

low-intensity precipitation and an increasing trend in the number of high-intensity 

precipitation (Gaziantep Climate Change Adaptation Action Plan, 2023). 

5.2.4 Projected Climate Change Impacts in Gaziantep 

Climate change has the potential to have many direct and indirect impacts on urban 

and rural areas, and these impacts vary at the local level. In order to examine the 

impacts of climate change in Gaziantep city, climate indices prepared using 

temperature and precipitation parameters are discussed. In this context; 

¶ Temperatures are expected to rise significantly. There are many changes that 

strengthen this prediction. Model results suggest that there will be an increase 

in the number of hot days with a decrease in the number of cool days, an 

increase in minimum and maximum temperatures, and an increase in the 

number of summer days, indicating that the temperature increase constitutes 

a significant climatic change for Gaziantep. As a result, heat waves and urban 

heat island effect will be important climatic impacts.  

¶ In parallel with this, an increase in drought is another finding observed in the 

climate indices. The predictions of an increase in the number of consecutive 

dry days and a decrease in the number of rainy days underline that the danger 

of drought is significant. As a result, it is assessed that there will be a decrease 

in productivity and irregularities in agricultural production.  
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¶ Rising temperatures and drought will increase the risk of forest fires and 

adversely affect air quality. 

¶ The decrease in total rainfall will increase the risk of drought. The model 

study shows that there will be a decrease in total annual precipitation by close 

to 10%. This will lead to a contraction in water availability in the city and 

water scarcity will be an important climatic impact. 

¶ There is no decrease in the daily and 5-day maximum rainfall and the number 

of days with very heavy rainfall. This strengthens the possibility that less 

rainfall will be received more intensively and in a shorter period of time. It 

is assessed that there will be a trend towards an increase in extreme 

precipitation, although not very severe and strong, which may lead to flash 

floods. 

¶ There will be a significant decrease in the number of frosty days, while the 

number of icy days, which is already very low, will remain the same. This 

means that extreme cold events and cold waves will not pose a great danger. 

5.3 Multi -Climate Hazard Vulnerability Analysis  

This section includes the analysis of multiple climate hazards and social vulnerability 

in Gaziantep. Within the scope of the analysis, the hotspots of the city are determined 

by evaluating the areas with high exposure to heat and flood hazards throughout the 

city, the spatial distribution of vulnerable groups, and the distribution and 

accessibility of urban services that increase the adaptation capacity of vulnerable 

groups against climate hazards. By identifying the neighborhoods of the city that are 

most vulnerable to climate change, the neighborhoods where interviews will be 

conducted with vulnerable groups will be determined in the next stage. 
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5.3.1 Exposure 

In the exposure phase, which is one of the most basic components of climate hazards 

and vulnerability analyses, the heat and flood hazards, which are the primary climatic 

hazards of Gaziantep city, are addressed. The spatial distribution of climatic hazards 

is determined with heat exposure and flood exposure maps, and the overall exposure 

map of the city is prepared by superimposing these two hazards. 

5.3.1.1 Heat Exposure 

The leading and most exposed adverse effect of climate change for the city of 

Gaziantep is extreme temperatures. Surface temperature is measured for the level of 

exposure of the city to extreme heat and to determine its spatial distribution on a 

neighborhood level. 

 

Figure 5.8 Land Surface Temperature (LST) map of Gaziantep 
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Figure 5.9 Zonal Land Surface Temperature (LST) map of Gaziantep 

Temperature differences in urban areas for the determination of the urban heat island 

are possible by measuring the land surface temperature. Land surface temperature 

values vary depending on vegetation cover, wetlands, urban land uses and other land 

cover types. In order to determine the relationship between the change in surface 

temperatures and land cover in the central districts of Gaziantep province 

(ķehitkamil and ķahinbey) and to identify the regions with high temperatures in the 

city, the surface temperatures of the summer period were determined by remote 

sensing method. 

According to the results of the analysis, it is observed that surface temperatures are 

higher in bare lands and industrial areas, and lower in areas covered with vegetation, 

forests and wetlands. However, it is possible to say that the surface temperature is 

higher in residential areas where reinforced concrete structures and asphalt surfaces 

are predominant in the built environment and the number and size of green areas are 

low. When the temperature differences according to different land use types are 
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evaluated, the fact that the temperature difference between green areas and some 

residential areas is up to 8-10 degrees reveals the severity of the urban heat island 

effect in the region. 

D¿l¿kbaba forest and recreation area in the northern periphery of the city, 

Yamatepe nature park in the west, Bur nature park in the southwest, and vineyard-

garden areas around the Alleben stream in the southeast axis are cooling zones 

surrounding the city. In the city center, the parks and gardens in the green corridor 

along the Alleben stream (100th Year Atat¿rk Culture Park, Botanical Garden, etc.) 

are the most important cooling areas for the dense urban fabric around it (Ķncili Pēnar, 

Bey, Alleben, Deĵirmiem, Sarēg¿ll¿k, Kavaklēk, ¥ĵretmen Evleri, Gazi and 

Fidanlēk neighborhoods). In addition, the Yeĸilvadi park in the southern part of the 

city has a cooling potential for the new residential areas around it (Ibn-i Sina, 

Narlētepe, Vatan, G¿zelvadi, Dumlupēnar, Geylani, Ertuĵrul Gazi and Akkent 

neighborhoods) in the context of the urban heat island effect. 

In addition to the cooling zones located in the urban settlement area of Gaziantep 

province, areas with high surface temperatures include the Organized Industrial Zone 

located in the northern region on the periphery of the city, the industrial estates (25 

December Industrial Estate, K¦SGET Industrial Estate, etc.) located in the Sanayi 

neighborhood in the northeast of the urban settlement area, and ¦naldē-ķehrek¿st¿ 

Industrial Estate located in the east of the city center.  

One of the factors that increase the urban heat island effect is the quality of the urban 

fabric. In densely built-up areas, factors such as high rates of impermeable surfaces, 

small distances between buildings, and a lack of green and open spaces cause heat 

to be trapped in the urban fabric and increase the perceived temperature, especially 

during hot periods. An analysis of the heat island effect should also take into account 

areas where the urban fabric is problematic. Such an analysis is provided at the end 

of this chapter, together with indicators of social vulnerability. 
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Figure 5.10 Sky View Factor (SVF) map of Gaziantep 

 

Figure 5.11 Zonal Sky View Factor (SVF) map of Gaziantep 
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Figure 5.12 Heat exposure map of Gaziantep 

Urban heat exposure is a critical environmental issue that affects human health, 

urban livability, and climate resilience. The urban heat island (UHI) effect, resulting 

from increased anthropogenic activity, impervious surfaces, and reduced vegetation, 

exacerbates thermal discomfort and can contribute to health risks, particularly in 

dense urban environments. This study examines spatial variations in heat exposure 

across Gaziantep, identifying areas of heightened vulnerability and those with lower 

exposure levels. 

The findings reveal that neighborhoods with the highest heat exposure are primarily 

located in the city center, where urban density and built-up surfaces are most 

concentrated. Mimar Sinan Neighborhood exhibits the highest heat exposure index 

(1.38), followed by Ķnºn¿ (1.28) and Cumhuriyet (1.24) Neighborhoods. 

Additionally, Kanalēcē, Sultan Selim, Karayēlan, ķahveli, ¦naldē, and ¦oklar 

Neighborhoods demonstrate exposure indices exceeding 1.07.  
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Conversely, neighborhoods with the lowest heat exposure are situated on the 

periphery of the urban core, benefiting from lower population densities, increased 

vegetation, and natural land cover. Yeĸilce Neighborhood (0.19) and ķehirgºsteren 

Neighborhood (0.22) exhibit the lowest exposure indices, followed by Bulduk 

(0.24), Kurtuluĸ (0.31), and Ķbrahimli (0.32) Neighborhoods. Other low-exposure 

areas include Yamatepe, Sancaktepe, Iĸēklē, Gazitepe, and ¥ĵ¿msºĵ¿t 

Neighborhoods. 

5.3.1.2 Flood Exposure 

In determining flood exposure, basically two different data sets were used. The first 

one is the flood hazard mapping. The second data set is the data from Gaziantep 

Metropolitan Municipality Fire Brigade Directorate (GMMFD) regarding the flood 

events responded by the fire brigade teams in the past years.  

According to the Q500 Flood Impact Area, there is a serious risk in the east-west and 

north-south segments of Alleben Stream within the city center. One of the most 

important risk areas is Abdulkadir Y¿ksel State Hospital and its immediate 

surroundings within the boundaries of Perilikaya Neighborhood. In this region, the 

intensive use of open green spaces and the provision of recreation areas in the master 

development plan to sustain these uses is an important strategy. On the other hand, 

there are also areas under risk in the region. The state hospital and educational 

facilities to the east of the hospital and the residential area in the ķirinevler 

Neighborhood to the east of the hospital and Alleben Creek are also at risk. 

Another risky area in this region is the area north of the state hospital and along 

Abdulkadir Konukoĵlu Street. This area mainly includes residential areas within the 

borders of Selahattin Eyy¿bi Neighborhood. In the master plan, the area is mostly 

within the boundaries of the urban transformation area. In addition, a part of the 

residential area in Umut Neighborhood in the northern part is also within the 

boundaries of the risky area.  



 

 

146 

 

Figure 5.13 Flood hazard map of Gaziantep 

 

Figure 5.14 Zonal flood hazard map of Gaziantep 
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The second segment at risk according to the Q500 Flood Impact Area is the area 

where the Millet Garden is located and west of this area. In the area where the Millet 

Garden is located, the urban fabric within the borders of 29 Ekim Neighborhood, 

north of Alleben Creek, is at risk. In the plan, this area is within the boundaries of 

the urban transformation area. In addition, the section of Alleben Creek between the 

Millet Garden and Gaziantep Castle is also a risky area. In this area, the lack of open 

green areas along the creek and the high level of construction increases the risk. In 

the Master Plan, this area is within the boundaries of the urban transformation area. 

In these areas, multiple adaptation actions should be put into effect and detailed risk 

analyses should be conducted at lower scales. 

Another segment at risk according to the Q500 Flood Impact Area is the western part 

of Gaziantep Castle. In this region, the risk situation is observed especially in the 

section between the Castle and Sankopark Shopping Mall, which is mainly located 

in Sarēg¿ll¿k Neighborhood. In this region, while the flood effect is less in the part 

of the Alleben Creek's immediate vicinity that is protected as open-green areas, the 

risk increases in the areas opened to construction. The areas that stand out in this 

context are Democracy Square and its immediate surroundings in Ķncilipēnar 

Neighborhood and the area between Prof. Muhammer Aksoy Boulevard and Kemal 

Kºker Street in Deĵirmiem Neighborhoods. Another noteworthy sub-area in this 

region is the area to the west of Sankopark Shopping Mall. The area to the west of 

Sankopark Shopping Mall and Botanical Garden is a risky area in the urban fabric, 

which is predominantly north of Alleben Stream. 

Flood events 

When the Gaziantep Fire Department's data on flooding areas are examined, some 

neighborhoods in ķahinbey and ķehitkamil Districts stand out as risky areas. In 

ķahinbey District, Karataĸ, G¿neykent, 23 Nisan, B¿lb¿lzade, ķahintepe and 

Yeditepe Neighborhoods located in the southwest of the central city were mainly 

affected by floods due to excessive rainfall in July 2016. In ķehitkamil District, it is 

observed that Burak, Gazikent, Sanayi and Atakent Neighborhoods in the northeast 
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of the central city stand out as risky areas. In addition to these, Baĸpēnar OSB in the 

north of the central city is also in the risk zone. It is determined in the relevant data 

set that these regions were affected by the excessive rainfall in March 2019. 

 

Figure 5.15 Map of flooding areas and number of flood events in Gaziantep 

Spatial Analysis of Flood Exposure in Gaziantep 

Flood exposure is a major environmental concern in urban areas. Increased 

impermeable surfaces, inadequate drainage systems, and changes in land use 

contribute to the heightened risk of urban flooding. This study examines the spatial 

distribution of flood exposure across Gaziantep, identifying neighborhoods with the 

highest and lowest levels of susceptibility to flooding. 

The findings indicate that neighborhoods with the highest flood exposure are 

primarily located in rapidly urbanizing zones and areas with insufficient stormwater 

management infrastructure. 23 Nisan Neighborhood exhibits the highest flood 

exposure index (1.81), followed by Baĸpēnar OSB (1.72) and Gazikent 
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Neighborhoods (1.55). Other highly exposed neighborhoods include G¿neykent, 

¢aĵdaĸ, Binevler, ¥ĵretmenevleri, Kavaklēk, and Sarēg¿ll¿k, all of which 

demonstrate exposure indices exceeding 1.20.  

In contrast, the neighborhoods with the lowest flood exposure are predominantly 

located in areas with natural elevation advantages or well-developed drainage 

systems. Kocatepe, Zeytinli, Bulduk, Oĵuzlar, Kurtuluĸ, G¿ll¿k, and Subaĸē 

Neighborhoods exhibit zero flood exposure, indicating minimal or no recorded flood 

risks. Additionally, Kºrk¿n (0.15), Karayēlan (0.18), Sinan OSB (0.19), and 

Yavuzlar (0.22) Neighborhoods demonstrate low flood exposure indices.  

 

Figure 5.16 Flood exposure map of Gaziantep 
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5.3.1.3 Spatial Analysis of Multi-Climate Hazard Exposure in Gaziantep 

Urban areas are increasingly vulnerable to multiple climate-related hazards, 

particularly due to the combined effects of extreme heat and flooding. As cities 

expand, impervious surfaces, inadequate drainage systems, and high-density 

urbanization contribute to increased exposure to these environmental risks. This 

study integrates heat exposure and flood exposure data to assess multi-climate hazard 

exposure in Gaziantep, identifying the most and least affected neighborhoods to 

inform urban resilience strategies. 

 

Figure 5.17 Multi -climate exposure map of Gaziantep 

The spatial analysis indicates that neighborhoods experiencing the highest multi-

climate hazard exposure are concentrated in urbanized areas with both significant 

heat stress and flood risks. Geneyik Neighborhood has the highest multi-climate 

hazard exposure index (1.63), followed by G¿zelvadi (1.54), Baĵlarbaĸē (1.59), and 

Sacēr (1.54) Neighborhoods. Other highly exposed neighborhoods include Aktoprak 
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Sb, Karacaahmet, Pirsultan, and Gerciĵin , with indices exceeding 1.20. Conversely, 

neighborhoods with the lowest multi-climate hazard exposure are predominantly 

located in areas with better natural drainage systems, more green spaces, and lower 

urban density. ķehirgºsteren Neighborhood (0.49) and Gaziler Neighborhood (0.79) 

exhibit the lowest indices of multi-climate hazard exposure. Additional low-risk 

neighborhoods include Fēstēklēk (0.99), D¿l¿k (0.97), and Sancaktepe (1.09) 

Neighborhoods. 

5.3.2 Sensitivity 

In the context of risk and vulnerability analysis, in addition to the analysis of hazards 

related to the natural and built environment, another important issue is the sensitivity 

analysis of socio-economic and demographic data. The results of these analyses will 

help identify communities with high vulnerability to the negative impacts of climate 

change.  

The vulnerability indicators planned to be used for the sensitivity analysis carried 

out for the creation of the social vulnerability index include the elderly population 

(proportion of the population aged 65 and over), the disabled population, the 

population receiving home care services, the proportion of the population with 

chronic diseases, the migrant population, the proportion of the population receiving 

low-income social assistance and the average land market value. Within the scope of 

the study, data on the migrant population and the population with chronic diseases 

could not be obtained. Among the remaining data, data on demographic, 

socioeconomic and health status were obtained from TURKSTAT, Gaziantep 

Metropolitan Municipality and Social Assistance and Solidarity Foundation, while 

data on average land market value was obtained from the open database of the 

Kent95 project conducted in the city of Gaziantep. 
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Table 5.2 Vulnerability indicators for sensitivity analysis 

Indicator Definition Unit  Database 
Impact 

to SVI 

Older people 

Proportion of 

population aged 65 

and over to total 

population (%) 

Individual 
TURKSTAT, 

2021 
+ 

People with 

disabilities 

Proportion of people 

with disabilities to 

total population (%) 

Individual 

Gaziantep 

Metropolitan 

Municipality, 

2022 

+ 

People 

receiving 

home care 

services 

Proportion of people 

receiving home care 

services to total 

population (%) 

Individual 

Gaziantep 

Metropolitan 

Municipality, 

2022 

+ 

Immigrant 

population 

Neighborhoods with 

25% or more 

immigrant 

population 

Neighborhood 

Gaziantep 

Provincial 

Directorate of 

Migration 

Management 

+ 

People 

receiving 

social 

assistance  

Proportion of 

households receiving 

social assistance to 

total households (%) 

Household SYDV, 2023 + 

Market 

value  

Average market 

value of 

neighborhoods 

- 
Kent95 Project, 

2018 
- 

 

The data obtained in this context are evaluated at two different scales: ķehitkamil 

and ķahinbey districts of Gaziantep province and the city center. These analyses for 

vulnerable groups are evaluated in two groups: analyses based on demographic 

characteristics and analyses based on socio-economic and health status. In line with 

these analyses, critical points were identified and a social vulnerability analysis was 

prepared. Social vulnerability analysis has a guiding feature in developing priority 

intervention areas by identifying critical points in the data obtained. In this context, 

priority intervention areas are identified through social vulnerability analysis. 

Afterwards, priority urban fabric areas were identified through multi-hazard and 

social vulnerability analysis. 
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Migrants 

 

Figure 5.18 Spatial distribution of migrant population in Gaziantep 

Older people 

Within the scope of the analyses made in line with demographic data, analyses were 

prepared for the ratio of 65+ age group to the neighborhood population. In this 

context, TURKSTAT Address Based Population Registration System Results as of 

December 31, 2021: Population of Municipal Neighborhoods by Age Group and 

Gender was used. Neighborhoods with a population of 500 or more were taken into 

consideration. 

According to the analysis made in terms of the proportion of the 65+ age population 

at the neighborhood level in the center of Gaziantep, Gazi Neighborhood - 

ķehitkamil district (11.39%), Sarēg¿ll¿k Neighborhood - ķehitkamil district 

(12.76%), Ķncilipēnar Neighborhood - ķehitkamil district (12.93%), Yaprak 

Neighborhood - ķehitkamil district (13%), 08%), Bey Neighborhood - ķahinbey 
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District (11.58%), Tēĸlaki Neighborhood - ķahinbey District (13.37%), T¿rktepe 

Neighborhood - ķahinbey District (11.92%), Alaybey Neighborhood - ķahinbey 

District (12.74%), Savcēlē Neighborhood - ķahinbey District (12.29%). In this 

context, it is noteworthy that the 65+ age group in the city center is very important 

in terms of vulnerable groups in the development of adaptation actions. 

 

Figure 5.19 Spatial distribution of older people in Gaziantep 

People with disabilities and people receiving home care services 

In terms of the distribution of home care service recipients in Gaziantep, there are 

neighborhoods with 7-17 people in ķahinbey district. The highest number of people 

receiving home care services is 17 and is located in G¿neykent Neighborhood. 

According to the results of the province-wide analysis, it is seen that home care 

services are concentrated in the neighborhoods in the center of the province. 

According to the results of the analysis of those receiving home care services in the 

center of Gaziantep, ¢amlēca, Bahelievler, B¿lb¿lzade, Ķstiklal, Cumhuriyet, Ķnºn¿, 

23 Nisan, ¥ĵretmenevleri, Konak, Beyazlar, Mavikent, Karataĸ, and G¿neykent 
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Neighborhoods are the neighborhoods with 7 to 17 people receiving home care 

services. It is observed that the neighborhoods in the southwest of Gaziantep center 

have a high concentration of people receiving home care services. In this context, it 

can be said that home care services can be a guide in evaluating vulnerable groups 

in the development of adaptation actions. 

According to the disabled population distribution analysis conducted in Gaziantep, 

the 25 neighborhoods with the highest disabled population are in ķehitkamil and 

ķahinbey districts. In these neighborhoods, the number of disabled populations 

exceeds 370 people in total. The highest number of disabled people is in Karataĸ 

Neighborhood of ķahinbey district with 880. In this context, according to the analysis 

of the data, it is seen that the disabled population is clustered in the center of the 

province. The distribution of the disabled population in the center of Gaziantep is 

determined as 371 or more in 7 neighborhoods of ķehitkamil district and 18 

neighborhoods of ķahinbey district. In ķehitkamil district, G¿venevler, Ey¿psultan, 

Seyrantepe, Boyno, Selimiye, Karacaoĵlan, and Mevlana Neighborhoods. In 

ķahinbey district, Yeĸilevler, Ķstiklal, Beydilli, Dumlupēnar, Karataĸ, Onur, 

G¿neykent, Yeditepe, Barak, Vatan, Cengiz Topel, Konak, Ulaĸ, ķahintepe, 

B¿lb¿lzade, Akkent, G¿neĸ, and Mavikent Neighborhoods. 
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Figure 5.20 Spatial distribution of people with disabilities and home care services 

recipients 

 

Figure 5.21 Spatial distribution of households receiving social assistance 
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Households receiving social assistance 

Social aids were examined in relation to income status. The Gaziantep Metropolitan 

Municipality provides food aid, the Social Assistance and Solidarity Foundation 

(SYDV) provides aid, and the Provincial Directorate of Family and Social Services 

provides aid to families. Within the scope of this analysis, the ratio of the number of 

households receiving assistance provided by the Social Assistance and Solidarity 

Foundation to the total number of households in the neighborhood was used for 

ķehitkamil and ķahinbey districts in Gaziantep. 

The data on Gaziantep Social Assistance and Solidarity Foundation assistance was 

obtained only from ķahinbey and ķehitkamil districts. It is seen that 17 out of 330 

neighborhoods in total provided assistance to more than 1728 families. The highest 

number of families receiving assistance is ķahintepe Neighborhood in ķahinbey 

district. 

In the center of Gaziantep, the neighborhoods receiving social assistance and 

solidarity foundation assistance are in ķahinbey and ķehitkamil districts. The 

neighborhoods with the highest number of families receiving assistance are Ķstiklal 

Neighborhood, Beydilli Neighborhoods, Onur Neighborhood, Fērat Neighborhood, 

Barak Neighborhood, Vatan Neighborhood, Konak Neighborhood, ķahintepe 

Neighborhood, B¿lb¿lzade Neighborhood, G¿neĸ Neighborhood and Mavikent 

Neighborhood among 11 neighborhoods in ķahinbey district.  From ķehitkamil 

district, Seyrantepe, Selimiye, Karacaoĵlan, Onatkutlar, Mevlana and 8 ķubat 

Neighborhoods. 

Average market values 

Within the scope of the market price survey conducted in Gaziantep province and its 

center, the market prices per square meter for 2018 published on the Kent95 website 

were used. Only urban neighborhood data was taken into consideration in this data.  

According to the average market value analysis conducted in the center of Gaziantep, 

there are 24 neighborhoods in total with an average market value above 156.21 
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(TL/m2). In these neighborhoods located in ķehitkamil and ķahinbey districts, m2 

prices are quite high. The neighborhoods in ķahinbey district are Karagºz, Kavaklēk, 

Alleben, Alaybey, Karataĸ, G¿neykent, Yeditepe, Bahelievler, ¥ĵretmenevleri, 

ķahintepe and Karatarla Neighborhoods. In ķehitkamil district, Pirsultan 

Neighborhood, Fatih Neighborhood, G¿venevler Neighborhood, Pancarlē 

Neighborhood, Gazi Neighborhood, Atat¿rk Neighborhood, Batēkent 

Neighborhood, Deĵirmiem Neighborhood, Ķncilipēnar Neighborhood, Osmangazi 

Neighborhood, Emek Neighborhood, M¿cahitler Neighborhood and Sarēg¿ll¿k 

Neighborhood. It can be assumed that these areas are inhabited by high income 

groups. It should be taken into consideration that there may be high payments in 

urban transformation areas and in cases where expropriation is required. 

 

Figure 5.22 Spatial distribution of average market values 
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5.3.2.1 Spatial Analysis of Sensitivity  

As a result of Sensitivity analysis, it has observed that the city's vulnerable 

communities are concentrated in the city center and the least vulnerable communities 

are located in the city periphery. In this context, the neighborhoods with the highest 

density of vulnerable communities, where various vulnerability indicators coexist, 

are Fērat Neighborhood, Barēĸ Neighborhood, ¦naldē Neighborhood, Sultan Selim 

Neighborhood, Sakarya Neighborhood, Etiler Neighborhood, Tēĸlaki Neighborhood, 

Kanalēcē Neighborhood and T¿rktepe Neighborhood in ķahinbey District. 

 

Figure 5.23 Sensitivity map of Gaziantep 
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5.3.3 Adaptive Capacity 

5.3.3.1 NDVI Analysis 

Adaptive capacity plays a crucial role in determining how well communities can 

respond to and recover from the impacts of climate change. Factors such as access 

to green spaces and healthcare services are critical components of urban resilience, 

particularly for vulnerable populations.. This analysis evaluates the spatial 

distribution of green areas and healthcare services in Gaziantep, highlighting their 

role in strengthening urban adaptive capacity and reducing climate vulnerability. 

The Normalized Difference Vegetation Index (NDVI) is an essential tool for 

assessing vegetation health and distribution across urban and rural areas. It provides 

insight into the extent of green space coverage, which plays a critical role in 

mitigating urban heat, improving air quality, and enhancing overall environmental 

sustainability. In densely populated cities like Gaziantep, understanding the spatial 

distribution of green areas is crucial for informing urban planning and climate 

adaptation strategies. This analysis examines the NDVI zonal classification of 

Gaziantep, identifying neighborhoods with the highest and lowest percentages of 

green areas. 

In order to determine the adaptive capacity of the city of Gaziantep, NDVI analysis 

on the density of green areas that increase resilience to climate change and improve 

adaptive capacity, SVF analysis on the urban morphology that negatively affects 

adaptive capacity and the areas where the texture is dense, heat trapping occurs and 

contributes to the urban heat island effect, and finally the analysis of accessibility to 

health services that increase the resilience of vulnerable communities and affect the 

recovery processes during and after climate-related disasters. Through NDVI 

analysis, neighborhoods with high open green area density and permeable surface 

ratio were identified in Gaziantep city center.  
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Figure 5.24 Normalized Difference Vegetation Index (NDVI) map of Gaziantep 

 

Figure 5.25 Green area distribution map of Gaziantep 






































































































































































































































