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ABSTRACT

CONTEXTUALIZING URBAN CLIMATE JUSTICE: IMPACTS OF
CLIMATE CHANGE ON VULNERABLE COMMUNITIES IN
GAZKANTEP

SakarRoshaniBe g ¢ m
Doctor of PhilosophyCity and Regional Planning
Supervisor : Prof. DiOsman Balaban

March2025, 275pages

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
pervarious sources, cities are responsible for around 70 percent of global greenhouse
gas emissions and are among the most vulnerable to thenexeasing impacts of
climate change. In cities worldwide, disadvantaged communities, such as women,
older aduls, 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 disproportiota 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 groupstifileth as the most
vulnerable to climate change. In the newly developing climate justice literature,

contextbased studies portray the extent of climate inequalities and the impacts of



climate change on particular urban communities. This thesis aims trabate to

the literature by the spatialization of the notion of urban climate justice in Gaziantep,
T¢rkiye., This thesis also contributes to toh
by examining how climate change exacerbates vulnerabilities amomnlyaisaged

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 ‘dliltnate Hazard

Vul nerability Assessment ' -$cale vulBaabiityant ep, T¢
mapping as a function of exposure, sensitivity, and adaptive capacity identifies
hotspots and spial patterns of vulnerability to heat and flood hazards, the primary
climatic hazards in Gaziantep. At the migtale, and senstructured household
interviews are conducted in neighborhoods with the highest levels ofaluéte
hazard vulnerability d 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 intetsgr social identities shape climate
vulnerability in Gaziantep. The study offers critical insights into climate adaptation
and inclusive urban poliegnaking, highlighting the need for climajiest cities and

strengthened resilience among vulnerable pajous.

Keywords:Climate Justice, Vulneréd Communitiesintersectionality
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EL KKLKM AMEAKIABNTSKNK Ak T1 RKKKKM
K L KGACNKKANN T E P &IRIEGAK TOPLULUKLARA
ETKKSK

SakarRoshaniBe g ¢ m
Doktorak ehir ve B°l ge Pl anl ama
Tez YP° nPeot Dr©snsam Balaban

Mart 2025, 275sayfa

Kkl im krizi, sadece olumsuz etkiler:i ned
toplumlar araséndaki me v c umi leya nlsarzd a kil res
hayaténé ve ge-im kaynakl aréené tehdit ec
kaynakl ara g°re, Kehirler ke¢resel ser a
sorumlu ol makta ve iklim dejikirkadligamin
kesi mler araséenda yer al maktadér . D¢ény a
g°-menler, engelliler, kronik hastaléjé
ki kiler gi bi sénérl e uyum kapasklilmesi ne
deji ki klijJinin ol umsuz etkilerine kar kK é
ekitsizliklerle karké karkéyader. Kkl i m
bir Kekil de daj ét éemé, Pkl im dejixki klifJi

koym&k t adér .

Knsan hakl aré mercejinden bakeéel déj énda,

kar kK é en savunmaseé@éz ol ar ak tanéml anan
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dest ekl emek vV e tekvik et mekl e il gil enmekt

l' i terabbgjrlicaamdet emel | i -al ekxmal ar Ikl im exits
deji ki klijinin belirli kentsel topluluklar
tez, Te¢rkiye, Gaziantep'teki kent sel [
l'iterat ¢uleurkmayke& damad-1 amakt adeér . Bu tez
dezavantajl é topluluklar arasendaki ker el g:
kesi Ki msel bir perspektifle inceleyerek

kat keda bulakn mackitnasdieyre.t ,Y etni k k°ken ve
fakto°rl erinin hem kéreélganl ékl aré hem de
nasél etkilekime girdijini analiz et mek

Met odol oji kékma-€€yekeye; aGaziantep i-1in

Kéeréelganl ék Dejerlendirmesi °ner mektedi

uyum kapasitesinin bir fonksiyonu ol ar ak

birincil i kl i mmkt ekl ivieelseerli teelhdn keder i ne
nokt al ar éneé vV e mek ©n s al °reéent ol erini

toplulukl aréen kesiken keéreéelganl ékl aréné

kull anarak kekf et nmekt eahmaickéeyslia, k &roékllgua nil lelj ié n
ol duju mahall elerde yarée yapeélandér él méex

Bu tez -alékmasé, mekO©nsal analizleri nitel
kimlikIlerin Gaziant espelt ekeikkillilne nide mali §gamli é ]k
Kekil de anl amayé ama-|amaktadér. ¢al ék ma,
kent sel politika yapéména dair ©°neml:i

kentlerin gereklilijini yen&rr glbgaendiompil luin

i htiyacéné vurgul amaktader.

Anahtar KelimelerK k | i m KRemaélegan , T Kelsulku kmsaerl | i k
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To thosewho bear the unequal burdeninéqualities in théaceof climatechange

and still stand.
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CHAPTER 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 thrapbgenic 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 exmed 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 ofeclima
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 #hinjustice of the situation.

In cities worldwide, disadvantaged communities with low adaptive capacity are

already highly vulnerable to climatelated hazards. These vulnerable groups lack



the resources to adequately prepare for, respond to, and rdomverclimate
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, smnoomic, and cultural
factors, health status, and housing conditions are key variables affecting
communities' vulnerability. Womenrglder adults people with disabilities, urban
poor, migrats, 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 moseverely 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 iraetion 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. Theretbis 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 challengesd face@arious

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 pldepend 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 $iould be developed according to the outputs of risk and vulnerability



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

community resilience.

Intersectional social vulnerability assessments will enhance the degiaking
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. Morever, 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 stragies 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 gisals 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 areasniprovement in climate
change studies. This issue is particularly limited in the Turkish planning context, and
numerous studies are required. The absence of commewdlyclimate action plans

in Turkish cities, the failure to integrate risk and vulility 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 Symégrantspopulation, social
inequality and vulnetaility are deepening. The city of Gaziantep accommodates the
secondargestimmgirant 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 climatesis 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 intersegtirfactors such asage, gender,



socioeconomic statuygand ethnicityinfluence 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 ofahiesearch 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 urgenterventions. 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 mpesed.

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
communiies. 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 chakge ris

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;

1 Identification of the major climate change vulnerable groups with different
socioeconomic characteristics and adaptive capacities
Determiningthe spatial distribution of such vulnerable groups within the city
Examining how climate impacts (climatic hazards) could affect different

social groups



Assessment and mapping of major climate change impacts within the city
Identification of vulnerabilityhotspots 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

guestion was formulated as follew

1 To what extent do intersecting factors lixge gendergclass, 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 communigsesuch asthnicity, 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 identifywhich 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 sabearch questions were formulated as

follows:

1 What are the primary climateazardfaced by disadvantaged groups?
a. What specific climateelated 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.

1 What are the key indicators of vulnerability timate change within

disadvantaged communities?



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 imacts of climate change?

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

1 What are the adaptive capacities and coping strategies employed by
disadvantaged groups in response to climate change risks?

a. What local knowledge and ila practices exist within Gaziantep's
communities to cope with climatelated challenges?

b. What barriers exist to the implementation of adaptive strategies

within Gaziantep's communities?

1.3 Research Methodology

This research will employ a mixedethod apprach, 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 involvadulti-Climate Hazard VulnerabilityAssessmento
identify vulnerable neighborhoods to climatdated hazards, and determine their
spatial distribution. On the other hand, the qualitative aspect provides a deeper
understanding of the multiple vulnerabilities, experiences, challengesopinc
strategies of disadvantaged groups within those vulnerable neighborhoods.
Combining these approaches will enable msdtle social vulnerability assessment
from an intersectional perspective, and a more comprehensive understanding of the

climate chage vulnerabilities.

TheMulti-Climate Hazard Vulnerability Assessmexill utilize secondary data such
as census data, climate data, information about the severity and frequency of climate
hazard events, and flooelxposuremaps. They will obtain from gowemental

agencies and research institutions. Spatial analysis tool, Geographic Information



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 methggrimary data, for gaining deeper understanding in multiple
vulnerabilities, will be collectedhrough semstructured interviews. In terms of
sampling frame, the target population includes disadvantaged groups belong to
intersecting social categories iding 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 samplstgategy to ensure the inclusion of
informationrich-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 perigec 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 responddnven (network) sampling
strategy to recruit hartb-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
trangribed 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



codes ee 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 fothe emergence of a theory grounded in the data, which is
particularly weltsuited for exploring the complex interactions of social categories
that shape vulnerability and resilience in the context of climate change. By
systematically analyzing the datardugh 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 frameworlesaly 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 intersectionaldgryh 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 bettadentify specific vulnerabilities that different disadvantaged

communities face enabling them to create appropriate interventions and adaptation
strategies meeting their needs. By integrating vulnerability assessments into

decisionmaking, the plannersilvbe able to prioritize resources and direct funds



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 equityased apmaches 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 groupgile executing specifically researched

adaptation measures and planning policies. On top of that, integratingeotemal

angles within planning implementations can help foster social justice and equity.
Ultimately, this study will play a partinempwer i ng communi ti eso a
with the compounding effects of climate change over.time

15 Research Structure

This thesis study consists of six chapters. The first chapter, introduction, provides a
brief summary of the thesis by outlining problem staat, 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 sourcemabdé cli
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, angresents 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 tiudysaims 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 cimate

related hazards, gender dimensions, and inteosedtapproaches were reviewed.



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 quantitat and qualitative approaches. The
guantitative 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 exptiséhese 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 Gaziantdye Gualitative 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 intersegkiperspective.

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 charast@fshe

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 deeprstehding

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

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 wrld. 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 dalvantages 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 justicelam owl edges t hat because
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 leé 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 theSlobal North/South minension. Communities in th€lobal

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 groppsventing 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

11



vulnerable to climate chang&he 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 tlsisope, 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 lostgrm alterations in weather cotidns, climate
variables, and climate systems. While the climate is determined based en long
standing average weather conditions, these continual alterations are defined as
climate change phenomena when these conditions induce severe modifications.
Climatechange can be expressed through changes in air and surface temperatures,
precipitations patterns and various weather eventskidbitat, 2014). IPCC (2007)
defines climate change as the variation in the nature and characteristics of the climate
as a restilof 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 weatiem

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 skemi atmospheric conditions which

result in daily variations in weather (IPCC, 2007; Moore et al, 2000).

12



The climate system is@mplex 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 fumitig, 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. Theokptiere, 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 tamhaand
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 obsergat 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 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 changthe 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 Emissionisi Climate Change

The greenhouse gasffect 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 tradbility to trap heat, are significant in maintaining life

on Earth. They block some of the rays from the sun and reflect into the atmosphere

13



after reaching the Earth. Then, they trap the heat by absorbing the radiation
wavelengths emitted by the Earth. hprocess 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,
theEarth's average surface temperature woul d
ot her words, instead of the-1c8ur,r eretn dteermpnegr at
the planet unsuitable for life (Pittock, 2016; Karl & Trenberth, 2003). Greenhouse

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

methane (CH4), water vapor (H20), nitrous oxide (N20O), ozone (03),
hydrofluorocarbons (HFCs), chlorofluorocarbons (CFCs), perfluorocarbons (PFCs),

and sulfur hexafluoride (SF6) (ERPAR016). 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 thesun 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, indicad warming when it has a positive value. As seen in Figure 2,
CO2, CH4, and N20 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 shariethese gases, approximately 78% (IPCC, 2023)
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Figure2.1 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 rétémnson

gradual rise in average atmospheric temperature results in global warming. Reports
fromthe | PCC indicate that the atmosphere’'s
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 redt 6 by 2100 (1 PCC, 201 3; | PCC, .

Rising average temperatures directly influence the variability and shifts in overall
weat her patterns. Cli mate change effects
at 2 or 3 gl obal war neiim greenhduseegae f or e,
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 ofClimate 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 irdustrialization, 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
IndustrialRevolution have contributed to economic growth, they have also disrupted
the carbon cycle (H°°k & Tang, 2013; Kabir e
on these systems is observed through rising levels of greenhouse gases, temperature
increases, andhdts 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 carbonsitytein 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 totalysupp

(H°°k & Tang, 2013) . The concentration of C
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, ahfossil 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 constmustectors (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. Fatigwi
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 b fossil fuetbased energy consumption, changes in land® use
particularly deforestation activitidsprofoundly impact the carbon cycle.
Urbanization, industrialization, and agricultural practices have destroyed forested
areas, which serve as natural carbiokss 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 linkibgp 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 represensmgndicant source.

Through longterm 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 warminghanifested through increases in
atmospheric and oceanic temperatdres 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 hunduced increases in
greenhouse @gaconcentrations 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 deemeighly 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 hasrnbebserved 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 repdPSC, 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 affetitsogpheric 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 theCommunity-level

The global temperature rise, the magstdamental 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 desnin 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, watesitygand 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 levelegadepending 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 communitegarding 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 H)94).
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 beartburden 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 resocwostraints, 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 foe witp,

and recover from climateelated 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, prdonged 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 displament and worsening health conditions due to
increased exposure to diseases such as malaria, cholera, and dysentery. The
combination of economic fragility and climadieiven disasters exacerbates poverty

and deepens inequality.

Poor communities are partiawly vulnerable to climate impacts due to limited
adaptive capacity and soesmzonomic constraints. Many poor populations live in
informal settlements or disastprone areas with inadequate infrastructure,
increasing their exposure to floods, landslides] extreme heat. They often lack
access to essential services such as clean water, healthcare, and social safety nets,
making recovery from climateelated disasters difficult. Without financial
resources, insurance, or government support, rebuildirey afimate 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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Figure2.2 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 smatale agriculture. Extreme weatherents 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, angtfisodl
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 opigsttunit
While the shorterm impacts of climate disasters are evident through losses and

damages to various assets and community livelihoods, thédamgeffects manifest
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in ecosystem degradation, alterations in land use, food and water insecurity, and

disgacement 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 Niuefreme 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 gréesmelting of
glacier® many of which are considered sadeias 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 arehesili
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 clooatktions,
sociceconomic structures, and the resilience of urban infrastructure and services.
For instance, coastal cities like Singapqighullar, 2013) and New York
(Zahmatkesh & Karamouz, 201Depietri & McPhearson, 20)8ace significant

risks fromsea 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 intase 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 alsghily vulnerable to climate change. For example, in Dhaka
(Khan, 2010Alam & Mullick, 2014), informal settlements and inadequate drainage
systems in floogbrone 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 pubkalth by increasing the spread of waterborne

diseases due to water contamination and inadequate sanitation systems. Urban areas

21



also face growing threats from extreme heat events and heat waves, which lead to
increased mortality rates, haalated ilinesss, and reduced overall walking. The

rising temperatures place additional strain on energy systems due to higher demand
for cooling, while decreasing groundwater levels exacerbate water shdKhges

2010) Moreover, cities in arid regions, such agydfh (EI-Rawy et al., 2023
Tarawneh & Chowdhury, 2018 face challenges like drought, water scarcity, and

food insecurity due to rising temperatures and decraasaall.

2.2  Global Climate Negotiations: From Environmental to Climate Justice

2.2.1 Environmental Justice Concepts andHistory 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 historicalrodt t he O Envi ronment al

Movement & can be traced to the struggle

contamination in the United States (Mohai et al., 2009). Since the origin of the
movement began in the U.S, environmental justice protests haiwdyrtaken 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 Protectiohgency (EPA) defined the concept of environmental

] u st ithe &irteeatmeit and meaningful involvement of all people regardless of
race, color, national origin, or income with respect to the development,
implementation, and enforcement of environralaivs, regulations, and policies.
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 participatéhe decisiormaking

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

6Dumpi ng i n Di xi e: Race, Cl ass and Envi

environmentalnequalities 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 andinceme
communities residing in the Southern region bear a disproportionate share of
environmental burdens by gettingo@sure 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 aedulations”.

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, chemicaldaciliti
and industries. Such debates on the environmental injustices on the basis of the rights
of people of color I ed to the coining
1990; Hamilton, 1995; Mohai and Bryant, 1995).

There is an extended body of emvimental 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 relativeigi® 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 &009). To illustrate, in Houston,
Texas, municipal landfills are located in Affomerican neighborhoods as

appropriate sites for waste disposal (Bullard, 1990).

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

least resdtance 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 ands adverse impacts on health conditions (Mohai et al.,
2009).

Additionally, classbased explanations of environmental injustices refer to the site
selection of industry. As Helfand and Peyton (1999) stressed, toxic facilities tend to
be established in dislvantaged 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, 199 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 inaocer and asthma rates) among disadvantaged
communities (Park and Kwan, 2017).

At this point, a certain question arises whether sdass disparities are the result of
decisionmakers deciding to locate hazardous facilities in poor and minority
communites’ or whether 'the establishment of facilities led to -piisig
demographic changes'. In order to assess sitinggitosj changes in population,
Mohai and Saha (2015) have conducted a study. They found that toxic waste
facilities have been located disadvantaged communities for a thiytgar period,

however, demographic changes continued after siting activities.

Undoubtedly, environmental burdens have an adverse impact on the health
conditions of lowincome communities. Hazardous waste sites, paoitstaand
contaminants caused birth defects and increased H#aodlevels among children

who are living near sites (U.S. Environmental Protection Agency). Moreover, low
income populations are among the populations that are mask dbr adverse
healtheffects 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 justite in b
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
environmatal 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 halthy 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 theoanwimt and the
livelihood sources of local communities. Several studies have established a linkage
between oil spilbased environmental degradation, and displacement in Nigeria.
They found that oibearing 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 qualityed 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 rigbtised issues such as gender equality, human rights,
indigenous rights, and immigrant rights (Agyan et al., 2016). By the overlap of
topical and geographical expansion in the application of the environmental justice
concept, issues in various scales from lesgale dam projects in China (Balme,
2014) to goldmining activities in Ghana, Africa (Wag013) 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
hurricanesn 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. Il n O0Race, Pl ace, and
Katrinao, Il&daneBeverlyDNright32009) 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 preexisting inequalitiegsegregation, 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 climatechanging enviroment 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 healtand lack of inclusion in the decisionaking
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 (Schiesg and Collins, 2014).

Thehistory 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 th environment, pollution, and endangered species, the
environmental movement centered on wildlife preservation in the-Z98@Mohai

et al.,, 2009). Following the mainstream environmental movements, emerging
environmental activism has a shift from a foamsenvironmental protection to a

focus on humainelated 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 actiwhtheoretical 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 ofhe 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 conad 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 mergeasfvironmental 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 ofdfdous 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 QbGSt)
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, patrticularly in racial and ethnic communities, and asseasidhe r
and socieeconomic 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
disproportiona 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,
conwened in Washington D.C. in 1991 with the participation of Afriéanerican,
AsianAmerican, Latino, and Indigenous community activists and leaders from

across the country (Schlosberg and Collins, 2014).

The Summit gained national support to fight agaimstirenmental 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 growmagsgots
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
decisionmaking process, the right to be free from environmental hazaodecpon

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 he 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 in@®e in cumulative stress on the physical environment
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threatening human health and economic Wwelhg, global environmental issues
gained a much higher status in world politics regarding economic development,
international trade, and NorBouth 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
cooperdéion 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 foactors, 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', ab 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 organizatidve United Nations
Environment Programme (UNEP).

By the mid1980s, 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 hedegtierioration 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 gatiwn 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 thegrowing awareness of the global environmental
challenges that reduce the capacity of the environment and put stress on the natural

sources and lifsupport systems. In the [at®80s, one of the most serious global
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environment al chaéedbenpas, gachehatae t ehangn
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 wasyanized 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 Climasa@h(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 assessmeist teepor
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, theUnited 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 pigan 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 "stabil
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 facountries. 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 Climdtan@e
Convention, a | andmark agreement, O6Kyoto Pr

greenhouse gases was announced. In 2005, the Kyoto Protocol went into force, and
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set emissions t ar g e teuttihgoemissgnsdyan average ofc o u n t
5% below their 1990 baseline emissions by the end of 2012 Al s o, the Pr
created emissions entitlements on the basis of putative emissions and enabled the
trade of emissions rights on markets by formulating maskeed mechanisms for

6carbonntdr @ddilem@ad® a@evel opment 6.

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
projeds, 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 andlimate 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 libaefits 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 patterried 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 (Dawsof).201

2.2.3 Emer g e n c du sotfiDetotd@ions andUN 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 necégsif 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 communitieg 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 weteaken into account during

the global negotiations, local community representatives, environmental justice
advocates, and neprofit organizations demanded to be recognized and called for
justice on the basis of human rights.

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

thousand delegates to the First National People of Color Environmental Leadership
Summit adopted and published the 617 Princi
for environmental justice for all pelgpof 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 principlesf 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 ofmate 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 cdtmrenvironmental 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 lead# all levels of governments to
accept their responsibility for future generations, and drew attention to the adverse
impacts of humainduced climate change on natural resources and indigenous
communities. This declaration has provided a base for ratiag 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 Gangssevs. 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, partazly 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, labord dauman 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 'Climee Justice Summit' was held as a couctarference 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 chite 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 eronmental 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 | us:
Climate Justc e 6 att ac hcenteged approdehu toaalimate change.
Additionally, EJCC developed a climate justice platform and announced another
document named 610 Principles for Just (
contrast to the EJCC's principles, tBali 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 impaofsclimate 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 sogiadtices
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 advocatasd 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'.

224 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)woty-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

movemenmto 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 emissios 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 ecany strong enough to lift people out of poverty.
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In 2009, the '350.0rg’, 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@DP15 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 Aceoddyses 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 ofdoth€@ORH)pemntrapead Sue
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 froomarthe world took to the

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

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

Under the United Nations climate negotiations, the most signifglabal 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 2AC and pthissue ef
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 capdmiiiding 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
protedion 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 rggweenments 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 rigleintered approach in defending the rigbits
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 radially.

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,’ s kol st r ej ¢schdol°strike kot dlimate) tieat she carried,
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 ClimateJustice 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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2.3  The Concept of ClimateJustice

Environmend | j usti ce movements have shaped
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 thdemand 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 contep 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; Normanl20Mastaler, 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 singldidefof

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 thekdair
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 bookesrliy 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 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 Rgrsement, 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 wigash 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: righiased approaches and the historical responsibility approach.
Rightsbased approaches to climate justice are basegrotecting fundamental

human rights against the adverse effects of climate change.

Recently, the OHCHR described climate chang
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 changeelated disasters, extreme weather events with increasing frequency
and intensity, and slosmoving events disproportionately affect the most vulnerable
communities and systems, causing heavy losses andgda (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 humantaidjfe 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
themséves 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 andrdages, 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 impaof 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, hdefiioe 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 e28R0) 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 emissiahgpaltutants
(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 telg them to the responsibility of both
generations (Thompson, 2010; Meyer, 2013). Thus, Highted approaches to

climate justice ensure that human and intergenerational rights are guaranteed.

On the other hand, the basic argument of the historical megplity approach to

climate justice is that developed countries have historically emitted more emissions
and, therefore, should be more responsi't
Schlosberg & Collins, 2014). Within the scope of the historical respuity

approach, one of the wdllnown principles is the Opoll
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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 historicallyibated

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 framevarises 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 emssions 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. Thisviews supported by the report

Unequal Worl d, 6 which states that devel

emitting carbon during their industrialization and development efforts (Dubash,
2013). Furthermore, while unjust economedations at all levels, unsustainable

consumption patterns, and fuel dependency in the North worsen the negative effects

of climate change, in the Sout h, cli mate

probl em, 0 considered an i nok popeaty anbl | e

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 conteduthe least to the emergence of climate
change are the most affected by its adverse effects. This situation shows that climate
change is an déasymmetric problemdé and
et al., 2021).

The Center for Global Develagment 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

42

t

t |

part

stri

e

ope

k-



most from climate change, and (iigday, developing countries have become most

responsible for climate changeammunities.

‘Who caused climate change historically?

The historical concentration of industry and wealth in developed countries means that they are responsible for 79
percent of the emissions from 1850 to 2011. Source: CO2 emissions excluding LUCF, 1850-2011 (CAIT v2.0).

Eurasia Other high-income

Russia
China
Japan
India
Middle East & Morth Africa

Sub-Saharan Africa

Latin America

Other developing Asia

European Union

United States

Share/Embed Center for Global Development
B Developed Developing

Figure2.7 Countries with historical responsibility for climate change (Center for
Global Development, 2015)

As seen in Grapl2.1, 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 respote for 79% of carbon emissions from 1850 to 2011. On the
other hand, GrapB.2 shows that the countries that suffer from climate change and
face 78% of the costs are developing countries (China, India, an&dhavan
Africa) with less responsibility fathe 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 betwbermperpetrators 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).

Who’s hurt by climate change?

Climate change hits the poor hardest. Poor people living in tropical countries are more exposed to storms and extreme
weather, their housing and infrastructure is weaker, and they have less savings or insurance to fall back on when
disaster strikes. Source: Social cost of carbon by region, 2015 (RICE-2015).
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China
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B Developed Developing

Figure2.8 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 developedriesuiirap.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 Chinbndiag which are
rapidly growing, are noteworthy, and India has become the world'sléngelst
emitter. It is estimated that India will increase its emission amount by 25 times by
2035, following this trend (Zhang et al., 2023).
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Who’s causing climate change now?

Sixty-three percent of annual emissions are produced by developing countries. The economic growth behind that is a
very good thing, but it has a dangerous side effect—carbon emissions. Source: GHG emissions including LUCF, 2011
(CAIT v2.0)
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Figure2.9 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 reduco@gbon 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., 2022240 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 compaed, th

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
emissiors 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

developng 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 prduction 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 inefty 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 consumptiorbased carbon emissionghile 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 swpeh, which isonly 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, tresems of the lower
class will be only ondifth of the target (Oxfam, 2023). Thus, in the context of
climate injustice, the contribution of leimcome and disadvantaged groups, who are
most vulnerable to climate hazards, to climate change will continoe ranimal.

2.3.2 Climate Justice Principles:Distributive , Proceduraland 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) ttieory o

'justice as fairness'. In the book 'A Theory of Justice', John Rawls asserts the theory
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of ‘justice as fairness', which consists of three components: (i) equality of people in
rights, (ii) equality of opportunities for all people, and (iii) maximizabdienefits

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 & Adge?).200

In the climate justice literature, three dimensions of justice are conceptualized in a
comprehensive consideration of inequalities and injusticesdigtyibutive (ii)

procedural and (iii) corrective justice

Distributive justiceconcerns 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 ogharing. 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 prass, 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 changew 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 righitser 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 @202

The climate justice literature indicates several principles, such as pgéaysy
ability-to-pay, and beneficiarpays principles, for ensuring a just distribution of
responsibilities, burdens, and benefits of climate change and fair sharegafioniti

and adaptation costs. Regarding historical responsibility, the 'petlayesrprinciple’
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 Mistoric
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 -laséd
responsibility. However, itequires 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 responsibilitiespproach, 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, higtdistribution 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 thesepiples, 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 needstine allocation of emission rights (Metz,
2000).

Procedural justiceis 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, procealujustice concerns the methods used to

make decisions regarding this distribution process. While distributive justice asks

6f or whom is the action taken, 6 procedur al

i mpl ements acti ons. Oticdaoncdris guestimg abogutwpar ocedur a
is included in the decisiemaking and policy implementation processes and how
decisionmaking power is distributed (Hendriks, 2016; Miller, 2017).

Therefore, it is crucial to recognize which parties are included in degisaking
mechanisms and to ensure participation. Regarding procedural normspagats

approaches and the O6principle of all affect

48



participation in allocating climate justice. This principle advocates that those wh
will be affected by the outcome of the decision should participate in deciskimg
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 pot@king processes, and ensure that
their voices aredmnrd (Bulkeley et al., 2014).

Corrective justicein other wordsgcompensatory justiceaims 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 framkwadrlaw, 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 dgeneaused to the victims

by the wrongdoers is essentially based on corrective justice (Ross et al., 1998).

Robert Goodin (1989) di-bassdesompensmat iho
Oenbdassed compensationd regarding nhow com
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 medresed compensation methods is that the

damaed 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 mdzased compensation in

the absencef meansbased 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 frameworkcdonpensating 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
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who profit from activities that drive climate change. Instead, it aimsgtre the

general situation and webeing of those adversely affected by climate change to
what it was before the damage occurred
Heyward, 2016).

The injustice caused by climate loss and damage and the callsdorp&rmsation
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
resultig 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 ofimate 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 addmage 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 provideddiiecting adaptation financing

from developed countries through international climate funds (Schlosberg, 2013).

2.3.3 Climate Justice Literature: Main Themesand 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 avironmental 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 justidaated 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&usga 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 hw research themes cluster in climate justice studies and to
address the main discussion topics highlighted in the literature, the relationship
between keywords and-@xcurrence was analyzed using VOSviewer software, and

a network map was prepared (Fig@r8). 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 adaptatiorand justice in the Global South:
Intersectionality, social vulnerability, and urban planning

1 Cluster 3: Social equity, energy transition, and global governance in climate
policy

1 Cluster 4: Equitable climate governance: Burden sharing, mitigation
strategiesand policy challenges
Cluster 5: Justice and ethics in climate displacement and migration
Cluster 6: Mobilizing for climate justice: Climate activism and social
movements

91 Cluster 7: Correcting climate injustice: Carbon budgets, emissions, and loss
anddamage

9 Cluster 8: Justice concerns in economic transition and climate finance
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Table2.1 Core keywords and related communities in the field of climategist

Cluster 1
(red)

Activism, Anthropocene, climate emergency, climate migrat
democracy, environment, humarights, indigenous people
inequality, mobility justice, neoliberalism, new materialis

participation, REDD+, social media, sustainability, youth

Cluster 2

(green)

Adaptation, Caribbean, climate adaptation, climate ch:
adaptation, collective action, environmental justice, gender, g
south, intersectionality political ecology, power, race, risk, s

level rise,socialvulnerability, urban heat islandirban planning
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Climate change, climate change education, development, e

Cluster3 N ] )

justice, energy transition, environmental health, fairness, f
(dark blue) o . . . y

fuels, global warming, indigenous, just transition, policy, politi

economy, social justicenited nations

Burden sharing, climate change mitigation, climate policy, eq
Cluster 4 _ e .

framing, governance, mitigation, NDCS, Paris Agreem
(vellow) - :

responsibility, sustainable development, UNFCCC

Agriculture, climateaction, climate displacement, displaceme
Cluster 5 : o o _ . .

ethics, geoengineering, justice, migration, racial capital
(purple) ” .

recognition, resilience

Carbon markets, civil society, climate crisis, climate justice, clin
Cluster 6 o _ _ _
_ movement, extinction rebellp Fridays for future, protest, soci
(light blue) _

movements, world social forum

Carbon budget, climate ethics, climate finance, climate litigas
Cluster 7 _ o o .

compensation, corrective justice, global justice, intergenerat
(orange)

justice, loss and damage

Cluster 8  Adaptation finance, distributive justice, fossil fuel divestment, gi

(brown) economy, pospolitics, poverty, procedural justice, vulnerability

Cluster 1: Ethical, political, and social dimensions of climate justice

Climate justice hagsmerged 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, adcating 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 neolibat 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 adaptafunding 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 mechasms (Burkett, 2008). Some articles argue for more potent
litigation strategies, including the possibility of small island nations suing major
carbonemitting countries for damages (Byravan & Rajan, 2006). Many scholars
highlight the linkage between humaights 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 policiespmaoistize 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 gmssroot
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 (Clapn & 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 corporatiorénudsen & Stage, 2012; Uldam, 2013). The yeuth

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 iadaptatial
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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
adgtation are often overlooked, reinforcing systemic inequities. Milanez and
Fonseca (2012) further emphasize that climate justice frameworks in Brazil must
account for deepooted social disparities rather than applying -sizefits-all

policies. These pepectives 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, asexsting
inequalities deermine 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 insufficieaccess to adaptation resources. De Ons (2012)
explores how coalitiofbuilding among affected groups strengthens resilience,
showing that social networks are vital in mitigating climagkated risks. The
intersection of race, class, and geographical iocatfurther 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 umgjnerabilities 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 rawziB 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 risksuch as urban heat islands, sea level rise, and extreme weather
events. Steele, Maccallum, Byrne, and Houston (2012) propose a vision for the
"climatejust city,” arguing that urban planning must be reoriented toward
participatory decisioimaking processethat 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 ensuringdldaptation 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 policieare 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 politicahgency, 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 eark 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 justm®yer, 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 defigirthallenges 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, enghiag the need for a just transition
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that integrates environmental health, energy justice, and fairness in-paliégg

processes.

A major component of this cluster is the role of fossil fuels and energy justice in
shaping climate transitions. BurkettO(B) critiques the reliance on carbon trading
mechanisms and marketiven solutions, arguing that they exacerbate inequalities
rather than resolve them. Energy transition policies must address the needs of
indigenous communities and those historically lested from decisiommaking
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 Htigtiiey
importance of integrating social justice frameworks into energy policies to ensure a

transition that i s both sustainabl e and

The role of international institutions, particularly the United Nations, in climate
governace 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 agrements 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 sustainabyl 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, equila 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 reseancist 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 governarte: 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 Detemined 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 ageatsras 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 susmiasions 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 dewglopin
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 courdayiven commitments, critiques highlight its limitations

in enforcing comphnce and ensuring that national pledges align with global
sustainability targets. G°ssling, Hal | |, P e
implications of tourism growth on climate policy, noting that heghission

industries often evade stringent regulatiodsspite 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 stragies play a significant role in shaping climate change
mitigation efforts. Shiva (2009) critiques dominant climate mitigation narratives that
prioritize marketbased solutions over grassroots sustainability initiatives. The
reliance on alternative fuel sices 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 ligees 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 migrati 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 disaster2B$0. 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; S&84.,7).

Resettlement programs are implemented in cases where there is intense exposure to
climate risks, climate change adaptation measures are inadequate, -sibel on
applications are not possible (Draper & McKinnon, 2018). In this context, studies in
theclimate 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, 208; 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 histcal responsibility. Amall et al. (2019) emphasize that
communities affected by climate displacement should operate their demand
mechanisms in a botteop manner by organizing themselves and developing their
justicebased solutions. Therefore, communitiegst be central in claiming rights

and compensation and creating commubiged 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, communitypased claims are closely related to climate lawsuits in the
context of climate displacement. The lawsuit filed by indigenous communities facing
the theat 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 compensati 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 allate 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 &mdbn their living spaces,
livelihoods, and even cultural practices due to clinmatated disasters (Arnall et al.,
2019; Biermann & Boas, 2010).

In this context, the principle of 'polluter pays' is addressed as 'polluter takes
responsibility,” indicatinghat 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 cpansation 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 appi@ecate
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 & Garc?2a L-pez, 2018). Hi st
an impotant 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, hawenabled 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 hasrmged 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 diversévest 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, especiatpse perpetuated by the fossil fuel
industry (GradyBenson & Sarathy, 2015; Uldam, 2017). In this context, Grady
Benson and Sarathy (2015) draw attention to stdiéehtclimate movements
demanding the divestment of fossil fuel investments. Choi (2023)iaga 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

Di scussions on t he ¢ onc evpstdeveldpedttorsegpoddc ar bon b
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 emssbetween

developed countries and developing and ldastloped 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 ofview, 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; Vanderheile2017). 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 ppextive, 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 chage, 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, studiea 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 distribatand 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 justgtandpoint (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 gauhimportance. However, an environmental justice scholar,

Gi ovanna Di Chir o, ar gue s -basddadlutionshf@ gr e e
reducing carbon emissions prioritize growth and efficiency over social justice and
sustainability. She also highlight®w 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 drpgssition (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 resourceshafidh® burden of
transition towards lower social classes in both the Global North and the Global
South. Concerns about the effectiveness of mdraseéd 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 i n achieving climate Jjustice. :
transition to a green economy in the context obeGidam, 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 installinggesof procedural
justice might be a solution to tradéfs between climate justice concerns and human
rights in cases where vulnerable communities are disproportionately affected by
green economy policies. Thus, the existing literature underscoresbeance 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 financinggplays
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 butvill 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 vulerable 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 amaingrable
populations across different scales. It has emphasized that climate vulnerability is
not the primary determinant at intstate, sumational, and local scales. However,
factors such as institutional capacities, financial and political inggrast 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 subational governments, informal organizaticarsd

civil society from decisioimaking 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
d o n o eferéncegdor investment in largeale projects and infrastructure provided

by highlevel government bodies (Colenbrander et al., 2018; Frankhauser & Burton,
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2011). These systematic power imbalances make it difficult for vulnerable

communities to benefitdm adaptation finance, leading to climate injustice.

Barrett (2014) provides an empirical study that models the distribution dynamics of
adaptation finance through &éclimate vuln
results indicate that the most-meed 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 adequatadafair 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; Khdrak, 2019).
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CHAPTER 3

VULNERABILITY TO CLIMATE CHANGE : AN INTERSECTIONAL
APPROACH

3.1  The Signficance of Understanding Climate Vulnerability and
Intersectionality

Climate change is m 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
settlementsdisproportionately affecting dislvantaged 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 &eqgbét increase weatheglated
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 al2015; Reidmiller et al2018). As theylobal 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 diatatk
extreme events have become a triggering event for more thano¥Sisasters
worldwide. The consequence of thmate disasterscan contribute to extensive
socioeconomic, material, and environmental losses (UNISIDR9). Economic
losses andlamagegaused by climatenduced 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 rdalyiered phenomenon,
influenced by both physical and so@oonomic 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 vulnerabilitg shaped by social differentiation,
including age,gender, classethnicity, and cultural identity, as well as situational
variables like geographic location, health status, and household composition. These
intersecting factors lead to differential vulngitdies 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 inalgelgender
socioeconomic status, raceethnicity, healthstatus 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
comprelensive 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 geurce 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 compoundbdllenges 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 diffeisrand 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 tate, it has been extended to various fields including environmental
degradation, sustainability science, climate change, and so on (Ge et al., 2017).

Bl ai ki e et al . (19 $dagharatteristicsotagpersomorgroap abi | i
in terms of theicapacity to anticipate, cope with, resist and recover from the impact
ofanaturalhazard . 1t refers to a social system &
of analysis, whereas it identifies natural hazards as the source of threat to this social

Ssyse m. Smit et al. (200 0)degtee avhich b gystemv ul ner
is susceptible to injury, damageorharm however, it does not
related to the hazard events or the subject of the analysis.

The IPCC definition of vulnerality 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-hatusai
system. The efforts to assess vuaimlity 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 vulnerakalgythe degree to which a
system is susceptible to, or unable to cope with, adverse effects of climate change,
including climate variability and extreme<Climate vulnerability, as a function of

the character and intensity of climate change, is alsoetkeéis & variation to which

a system is exposed, its sensitivity, and its adaptive capdeiyC, 2007).

Blaikie et al. (1994) asserted that vulnerability to natural hazard is determined by
sociceconomic factors such as income distribution, assetsesship 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 stsceptible 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 set of indicators is expressed below (Dumenu & Tiamgne, 2020):

YW Qg 00 00 YO

Table3.1 Economic,demographic and social factors and indicators to assess social

vulnerability (Dumenu & Tiamgne, 202

Social Factors
Social factors shape
climate vulnerability.
Social networks

Economic Factors
1 Economic factors
influence climate
vulnerability and

Demographic Factors

1 Demographic factors 1
shape social
vulnerability. q

community resilience.
1 Economic strengths

1 Economically active
population strengthens

improve access to
climate information

enhance resilience to
climate change and q
disasters.

1 Wealthier communities

coping capacity.

High dependency ratio
limiting adaptation 1
options and increasing

(e.g.,early warnings,
adaptation strategies).
Information access
reduces vulnerability

can adapt and reduce vulnerability. to environmental
vulnerability. {1 Higher education stressors.
1 Economically levels reduce 1 Social networks

disadvantaged groups
have fewer resources.
9 Limited economic
entitlements increase
vulnerability.
Income level, material Age, gender, household
wealth, occupation, type of size, dependency ratio,
economic activities, literacy, education level
diversified incomeources

vulnerability by
improving income
potential and
employability.

provide support
before, during, and
after climate events.

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 aystem to shocks from environmental stressors, natural hazards, or
climate variation, and its social dimensions related to the -smwoomic,

demographic and institutional factors that characterize the capacity of the system,
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population or individuals. &c i a | di mensi on ofSocialul ner akt

Vulnerabilityd f ocuses o n t-dxisting cstatp afcthet systenmto pr e

anticipate, cope with, and recover from an impact. McCarthy et al. (2001) argue that
there are significanbpportunities 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, Sensitivityand Adaptive

Capacity

Exposure sensitivityandadaptive capacityare 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. Approeghes 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 affectshsitivity, and the

ability of people to adjustadaptive 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 deelopment 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:
WO dE QI OXENED O RRE | Q0 "0 Qe & "DIN'D WP

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 ifable 32, while some researchers suggested
relationships in the form of general equations (Y&h€ol, 2002; Adger, 2003; KC
et al., 2015), others proposed detailed formulas for expressing these relationships.

Table3.2 Vulnerability assessment equations

Equations Authors

w= 8@7%Y6 9 Adger (2003), KC et al. (2015)

O= aod §: Yo J] Yohe & Tol (2002)

@w=(01 0 WY Hahn et al. (2009), Shah et al. (2013
w= (0O+"Y+0 ¢/3 Ahsan & Wamer (2014)

W=0wYn( 10 @ Nguyen et al. (2017)

MorzariaLuna et al. (2014), Martins ¢

D= + " o]ff¢
w=(0+7Yy 010 Gasalla (2020)

Exposurerefers 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 clintetated natural hazards
(McCarthy et al.2001). The level of exposure of people and communities to climatic
hazards depends oragraphic 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, serviceand resources, infrastructure, or economic,
social, or cultural assetghat 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 directlyegted by main natural hazard events
such as storms and floods,the total population in a specific region (Nguyen et al.,
2017).

Sensitivityrefers to the state of susceptibility to harm from disturbances, hazardous
events, or londerm trends (Adger,@6; Allison et al., 2009). Sensitivity is defined

72



as the degree to which a system is affected or harmed by clietated hazards
(McCarthy et al.2001). Economic, social, or cultural dependency on systems and
services that could be altered by climal@mge, susceptibility level to stress, and
accessibility of resources are waticognized factors influencing sensitivity (Siit
Wande| 2006; Andrey& Jones2008; West& Vasquezleon 2008; Cutter et al.

2009; Lynn& Donoghue 2011). Nguyen et al. (20} defined sensitivity as the
degree to which specific groups of people are susceptible to natural hazard events by
considering demographic and soeiconomic profiles as sutbmponents of

sensitivity.

Adaptive capacity s t he measur e toéadushtocimaseel@edds abi
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 toahiity 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 cdyacomprises
capabilities and resources of communities to reduce risk and vulnerability to climate
change (UNISDR2004). Weltrecognized factors influencing adaptive capacity are
mainly identified as access to resources, social capital, diversity in economic
resources, and physical ability (Adg&003; Cutter, Boruff& Shirley, 2003).

Cinner et al. (2012) state theommunities 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

Communites 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 justie 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 cliglated

hazards. Inlinewt h t he principle of o6éputting the
vulnerable populations should be identified and prioritized in patieking

processes to prevent social inequalities and establish justice in the context of climate
change (Paavola & Adge2006).

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-pxesting health conditions

are anong the most vulnerable segments of society, disproportionately affected by
climate change. Moreover, those living in poverty, individuals in various forms of

nonregular employment, and households living in inadequate housing conditions
and informal sekements 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 havonlanguage 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 climag¢-related hazards and address their unique needs (Lynn et al.,
2011).

The climate crisis is not a geneeeutral 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 teeir 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 desiand 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, clinffettse

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'tvelihood 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 sallt 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 ilinesses or disabilities. In particular, problems such as
malnutrition andhe 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 ofegular 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, climagtated disasters, along with

increasing poverty, calead to an increase in female mortality, prevent girls from
accessing education, and push them into e
the mortality rate of women was higher than men as a result of Hurricane Katrina,

which caused greatdestrieth i n t he USA in 2005 ( Neumay
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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 vulnerabilgyacerbates 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 experidiffteulties 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 compenstite &ffects

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 increasés th
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 lonelit@gsncome 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 thmsic needs after

di sasters, and accessing resources 1in
2020). During extreme weather events and extreme temperatures, the health status
of elderly individuals with chronic diseases worsens and even resultatim &er
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 vulrikty 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 deprivatiake 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 necessamjenance,
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 populatias shaped by many factors such as political

and social marginalization, cultural differences, and socioeconomic status. As
Bustamante (2011) stated that 6i mmi gr an
moment they | eave thei rdslanyindwsdual becomesgr at e
vulnerable to the difficulties of an unfamiliar environment from the moment they

mi grate. Factors increase migrantsoé vul ni
language of the country they migrate to, being disconnecbea firaditional 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 firg identifying the conditions that contribute to their vulnerability and the
socioeconomic factors, inequalities, and barriers that intensify it. In this context,

mi grantsoé vulnerabilities are shaped by
barriers, sociaexclusion, and exploitation in host countries; living in pqaality

housing often located in higiisk areas; unhealthy living conditions; irregular and
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insufficient income or livelihoods; precarious working conditions; and limited access

to essentiaservices 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 tmeet 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 arehagher risk because they cannot understand
documents written in a foreign language (David et al., 2019). In another study about
Syrian refugees in Turkey (Kaya & Kéra-, 20
problems faced by refugees is their difliy 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 climarards 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 ser@@nother 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 Kéra- (2016) eshivingin Istangpi couldnotat Sy r i an
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 itapoe, financial constraints,

and the need to work to support their familiEer instance, 75% of the 800,000

schootlaged Syrian refugees in Turkey are not enrolled in any formal education

(Keéel é- & | ste¢en, 2015) . Il n p @reductatios, | with ci
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 & Keér
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Among the factors thahcrease migrants' vulnerability to climatated 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. Thlack 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 magement challenges when exposed to such events
(Wang, et al., 2012).

The vulnerability level of migrants who have to live in risky areas anegloality
housing conditions is closely related to poverty. Studies conducted especially in
Asian cities show tt 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 mosthnlisettlements at

risk of flood and tsunami dis&st (Elliott& CaballereAnthony, 2012).

G¢nek and B afferachtigah insigfzsOir2adimate vulnerability, social
inequality, and adaptatiopolicy in the context of IstanbulThey present an
empirically grounded analysis of how Syrian migrant communities in Istanbul are
disproportionately affected by environmental risks and climgleged hazards.
Drawing on spatial mappg and field observations from twelve highk
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 not merely a product of environmental
exposure but is deeply embedded in se@monomic marginalization and

institutional neglectt G¢ nek & Bal aban, 2023).

3.2.3 Reviewing the Literature on Climate ChangeVulnerability

This sectionreviews scientific literature for collecting and synthesizing existing

research evidence on vulnerability and climate change studies. Based on research
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guestions on the vulnerability of disadvantaged communities to climate change, it
examines the methoduical approaches to developing vulnerability indices (see
Table 3.3. Literature Review Matrixgnd extracts relevant data from empirical

studies to synthesize vulnerability variables antticators (see Table 3.4).

Scopus and Web of Science databases weegl 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 cladde
hazards, and thus the following search terms weesl:ugé TITLEABS-KEY (
"vulnerability indicators" OR "vulnerability factors® OR "vulnerability
determinants” OR “vulnerability criteria® OR "vulnerability indices" OR
"vulnerability parameters” ) AND TITLEABS-KEY ( "climate change" OR
"climate crisis" OR tlimate impacts" OR "climateslated 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.dtigicated 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 fuéxt review. A total of 42rticles 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 canfe=14), and
studies in different publications type (n=15). After reviewing-tekt articles, 12

more articles were excluded because those studies had limited or no indicators
regarding vulnerability indices to climatelated hazardd-inally, 26articles 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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Identification of studies via databases and reaisters

s ﬁ]rrtécdei Ig;ggfsi Articles removed before
= gr screening:
Q searching (Scopus and
= . —
1= Web of Science) .
£ Duplicate records
= (n =96) removed (n =16)
Articles screened by title ,
and abstradn =80) Articles excluded:
£ l - Not relevant(n =13)
=
D
E - Referringlivelihood
@ Full-text articles assessec vulnerability andrural
for eligibility (n =38) context (n =14)
- Different document type
(n=15)
= .
E Articles included in review| Articles excluded:
= (n=26) Limited or not having
= indicators (n =12)

Figure3.1 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 aoss different geographic regionand populations,
incorporating a range of methodological approaches to identifyriggtareas and
inform adaptation strategies. Many studies emphasize the development of
vulnerability indices, such as the Heat Vulneligbiindex (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 highlighpatities in vulnerability and
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identify hotspots for intervention, such as those examining heat stress vulnerability
in Michigan, social vulnerability to sdavel rise in the United States, and flood
exposure in coastal Virginia (Rowland et al., 2011;d5$tzal., 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 multiplelhazar
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, communigvel health risk
indicators,and adaptation recommendations for local planners and deoisikers.

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 ettings 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 riskassociated with prolonged heat waves. (Ttiakkins

et al., 2020; Alonso and Renard, 2020).

Flooding is another significant climatelated hazard that significantly affects social
vulnerability. Studies conducted in the United States, Brazil, and Ralesfdore

the disproportionate impact of flooding on marginalized communities, particularly

in urban and coastal areas. Research oreseh 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 hurricafrelated losses in Houston and other coastal regions

( GomzDule fas 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

indi ces, such as the Soci alulo\Bwkinamd abi
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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 contribitereased
climate vulnerability. Several studies also explore the implications of different
vulnerability measures on adaptation investments, emphasizing the importance of
targeted interventions that prioritize-rsdk communities (Tureldankins et al.,

2020; Alonso & Renard, 2020; Manware et al., 2022).

On the other handhe literature review on vulnerability indicators to climate change
reveals that numerous studlesve focused on key demographic and socioeconomic
variables to assess vulnerability. Asven in Table 3.4, indicators focus on
vulnerable age groups and disadvantaged communiiditionally, the review
demonstrates a comprehensive array of vulnerability dimensions, encompassing
demographic variables such as age, gender, immigrant statusaee/ethnicity,
socioeconomic Vvariables, including education, income levels, employment
opportunities, ownership patterns, and access to social protection mechanisms,

health variables, and built environment features.

These indicators present significaspects 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 experiencinigeightened mortality and hospitalization rates
during heat waves. Moreover, social isolation among older people exacerbates
vulnerability, leading to increased heatated mortality. In addition to age, Alonso

and Renard (2020) highlight that existing ltle@onditions increase vulnerability,

with individuals facing psychiatric disorders or mental illnesses and individuals with

chronic diseases being particularly susceptible to extreme temperatures.

83



10|02

sisA[eue JO saniuNWwo) JuswIssasse
uoissaibal (swajgoud Aljigesauina 1eay ui ‘sanedsip M
pue uoie|a.ilod yireay pue Alo1uyia/aoel pue [enuapisal ‘uayD ® A
‘(vOod) [eIUBWIUOIIAUD e yons ‘uonezijeuibrew Jo sw.oy ‘N 'd
sisAfeue ‘21LUOU0230120S) 12JaJIp Buipsebal Buipueisiapun D ‘'Y
auodwod erep SanuNWWod Teay 0 X9'| 3y} SSaJippe 01 pue ‘Xapu| ‘mougna ‘N
[ediouud Alepuodas pabejuenpesiq awalix3  19eJ) SNSUd)D VSN Aujigesauina 1eaH e dojansp 01 220z dremueln

potsw
uonebaibbe 'S9[eIs 10unsIp a4yl Bunredwod ¥e)
‘(WDd) dnoib AQ saniunwwo9 [e1Seo0d ‘Apei 7 °d
sisAjeue 320|q SNsuad ul SpoojP1 AlljigqeIaulnA [e120s ‘ledwals
jusuodwo?d 1231]0] suone|ndod pue ‘10en VSN  JO SJUBWISS3aSSe S109)je 9|eds ‘sdijiydoin
fediouud Arepuodas [e1Se0D  SpPOO|4 5nsudd ‘Aluno)  ‘elulbiip o 9210y BY) moy aloldxa o €20z 'S ‘soloulH
PEN
poylaw 'saeds [edioiunwi-eaul ‘1219yas ®
uonebaibbe 0] [euoneu wouy AljigesaulnA 9 ‘mauog
‘(vDd) sanifediounw J0 uonngLisip feneds “yal
sisAleue SJUDAD pue ‘saleis ay1 ul sabueyd ayl Bunybiybiy ‘elpuen)
jusuodwo?d 12312]0] suoneindod  [e1SEOD ‘Aol ‘xapu| Alljigesau|n [e1oo0s “r ‘mauog
fediouud Arepuodss [ei1se0) awanx3y [euoneN [IZelg [ei1seo) ajeosninw e dojeAsp 01 20z “O°D ‘ewl]
suone|ndod plezey uoneoo|
ABojopoyis|N  adA vieq . paiejal  9Jeds Apnis ) Apnis ayy Jo asodind eap  (s)loyiny
a|geJaunA SreWID Apnis

XLJew MalAal ainjelal £'€ajgqel

84



‘saxapul

Jalureq abenbue| yum AlljigesaunA 1ounsIp
a|doad ‘sanuouiw 2a.iy) Buiredwos
[eloel ‘|ons| Ag s1uawisaaul
uoneoNpPa Mo| Yim uoneldepe
a|doad ‘suonipuod 10 uoneoo|e T
yyeay bunsixa-a.d ayl uo Aujigesaujna ‘YoeN ® “IN
yum ajdoad ‘sdnoib JO sainseaw ‘OulH “ 11
uosiuedwod elep  awooumo| ‘sdnoib Teay VSN  shouea jo syoedul ‘supjueH
Xapuissol) Arepuodss abe g|gelauin  swalx3 10BN SNSUdD  ‘Bluloye) ayl aioldxa 01 0202 Mainy
SanRuUNWWOod auozo Sa2Ipul
snouabipul [9AD] Aljigesauina Buowe ‘e1d
‘sanuoulw punoio AljgeLren eneds “3 ‘uosialad
sisAfeue ‘suonipuod aMows ay1 alojdxa 01 pue “r'n
[enelsoab yireay bBunsixa-aid PN salnsodxa pale|al d ‘uosreisno
‘(WvDd) sisAjeue yum ajdoad ‘sdnoib Spooj4 epeUR)  31eWI|D 1UaJaIp Jo) 3 ‘psuIsAioq
wauodwoo elep  awooumo| ‘sdnoib Teay [9A8] BBJE  ‘BIqQUINIOD  X3Bpu| AlljigeauinA ) Iue@Ise)
redioud Arepuodas abe g|gelauinA  awalx3 uoneulwassIq ysnug yyesH e dojpasp o1 1202 “CNA
lomawredy
Bunissulbus e1seod
yoeoudde pasegeourwlopad
Ylomiau vSn e BulAidde Ag swiois
ueisaleg ‘Sexa] pue SJUSAd auedLNy ‘3¢ ‘nebped
“Ylomauwrel} 12312]0] SJUaNd dnoib ‘puels|  Jo spoadse Buikien ‘seljang
30dd 9yl Arepuodas suonendod [elSe0) SBUBOLUNH  XJ0|g SNSU8)  UOISBAlES) awnaylaiodxa 0] 220z @ | §Zuo09
prezey
suone|ndod uoneoo|
ABojopoyisiN  adA ereq palejal a[eas Apnmis {pnis ayy Jo asodind JeaA (s)ioyiny
a|qelauinp SrewiD Apnis

(panuNUO2) Xu1eW MBIASI 8INeldllT €S ajqel

85



(vDd) sishjeue

sanijigqelau|nA om)
8say) Jo uonnqgLIsIp

usuodwod [eireds ays ul
[ediound sdnoub Sa9UalByIp 8l0|dxd 0}
‘(ssad0.1d gbejuenpesip pue ‘(21Lou0230I20S
AyalesaiH 2[LUOU0J30I00S 1UN SNSUad pue eaifbojoisAyd)
anAreuy) ‘sdnoJb a|@IauNA sonem oiydeibowap S92Ipul AlljigelaulnA 4 ‘pleusy ¥
dHYV 2yl [e2160j0ISAUd JeoH 1S9jewsayl aduelH ‘UOAT omy dojanap 01 0202 7 ‘osuoly
(Aungow
sanbiuyosa 10 o] yum aidoad Xapul ainsodxapue
Buiddew ‘ ‘sdnoib swooul Xapul Aljigqelaulna 1
aleleAlq ANO| ‘sanLIOUIW [eroos ay; buluiguiod “I9][ILBUIAA
‘sisAfeue Jojoe} Jluyla pue [eioel Aq Aljigqelaulna 9
(wvOd) sisAleue ‘sgrewd) ‘sdnoib SpoojH 11 lunwwo? “H‘eH “d'N
jusauodwo?d abe a|qesaujnp) SEVE] VSN 1seo) [e1se09 jo ulaned ‘uosyoer
[edioulld Arepuodas suonendod [elseo) auedlINH  1oBJ] SNsSua) JIn9 8yl [eneds ay) alojdxa 01 0202 “M ‘oeys
SIoUIW J1uUyl8
sisAreue pue [eioel ‘|ang|
[enedsoab uoneINPa MOo| Ylim S1UDAS 1eay aWaIXd
‘(WDd) sisAreue ajdoad ‘suonipuod 0] SanIuNWWod *‘wne)
wauodwod yyeay bunsixs-a.d a|geJaulna 0 ‘sewoy
[ediourd yum ajdoad ‘sdnoib dnoub »o0|q 1sow Buissasse 1o} “9'q
‘uone|ali09 e’lep  awoouro| ‘sdnoib Jeay  snsuad pue VSN  Xapuj Aljigelauin ‘uaibbny
rads oyl Aepuodss abe g|qesauinA  swanx3 ‘oen snsua) ‘elydiepe|iyd JeaH e doj@Asp 01 020z ‘r ‘JswweH
prezey
suoine|ndod uolneoo|
ABojopoyran palejal a[eas Apms Apnis ay1 Jo asodind Jeax  (S)ioyiny
a|qelauinp StewID Apnis

(panunuo9) Xurew MalAal ainelall] € a|gel

86



0z ‘'11o9bpxeygsmpucxe)lahfe6002 ' @

f . ) . 1 . uone|ndod anyweu ay) Jo abejuadis
9d) (ZT0Z “Ie 18 p1ay) (0Z0z “'[e 18 JswweH) ‘(¥'20z ‘e 18 ewr) _ 5 i d

uonendod
aNYM-UON

saniunwwod snouabipul Buisudwod

(0202 “re 10 oeys) ‘(T20z ““1e 19 nA) ‘(€20z ‘e 19 soloulH) uoneindod aup Jo aBelBoIAd

SalUNWWO9 Al
snouabipu| Jluyla/adey

sdnoub Ajuouiw 01

:0Z ‘1200pJEN 7P 010UBDUOY) ((6TOZ '€ 18 'IYnZ) (TZ0Z “[e 18 NA) uiojq uogeindod au 4o SBELA%Iad SanuoulN
(oT0Z ‘e 10 uone|ndod u
Jireindod juesBiwwi ay) Jo abeuaala :
uury) ‘(yToz “fe 18 nyz) ((12oz “1e 18 nA) ‘(2zoz e 18 aiemue) Hel HUE DL St 3 ' d wesbiww] - onelbiuw
(zT0Z "2 38 reasng) *(9T0Z '1000pIeN B (118Woyy drenbs Aususp
_ . . .. _ .. uone|ndod
010UBIUOY) ‘(6TOZ “"[®ianz) ‘(020z “Ie 18 0eys) (Tz0z e 18 NA) d) ease yun Jad s|doad o Jaquinu ay L uonendod
juswAojdwa ul pabebua uonedioned
(0z0z ‘preusay ® osuoly) (0z0z “Ie 10 oeys) (€zoz e 1o soloulH) Ajannaie oym Japjo pue GT pabe 8210}
. Jreindod ajewa) ayy Jo uoniodoud ayl  Joqge| srewa So|qeeA 9
. ‘ . ‘ (9102 _ooo_Emz @.o_ocmocomv sployashoy sployssnoy 1apuss Iydelbowag
(610Z “Te 19 MUIA) ‘(€202 “'[e 18 SoloulH) ‘(020Z ““[e 18 oeys) papeayews) ay) Jo abejuadled papesys|ewsd
(0z0z ‘preusy % osuoly)
uone|ndod
‘(€202 "'[e 10 soloulH) ‘(9T0Z ‘1990pJeN 79 oloueduoy) (8002 ‘ddeH  uone|ndod ajewsy ay jo abejuadiad ofewa4
‘(zzo0z ‘118bped ®» sezlpanggzuoo )
(2102 “1e 10 |reosng) ‘(v10Z e
18 Nyz) {(9T0Z ‘1000pBN 7% oloueduoy) (6T0Z ‘Te 18 emiuld) ‘(6T0Z pjo sieak g uey uope|ndod
“le 18 uewoy) ‘(0Z0Z “Ie 18 oeys) ‘(T2oz “le 18 nA) (zzoz ‘nebpedsss| pahie uoneindod sys jo abejusdled ualpiiyo
psosfeofjueimHa) ‘' (¥zoz | 18 ew 17)
(0TOZ “re 18 J2uUly) ‘(YTOZ “'1e 1@ Nyz) (9T0Z ‘10o0pIeN abvy
: . abe uone|ndod ay) Jo abeluadia Ao
1(18UBUER) (1202 " Pasnp)e d 3 s ezlpangaz u 09 ) SO P el i d HoPI3
(2z0z "1e 10 aremueN)£z0z [e 19 soloulH)(i20z “*[e 18 ewi)
SRl TN uoniuyag sio1eaipu| Alljigesauinp so|qelen

si01ed1pul ANjiqeIsuINA 'Ea]ge L

87



(zTozZ “e 18 |reasng) ‘(4102 “'[e 18 nyz)

fw

g uey) sso| eale Hulnl elded
Jad yum spjoyasnoy Jo wool
Jad uosiad auo uey; aiow

1IM spjoyasnoy jo abeluaslad

BUIPMOIDIBA0 PIOYBSNOH
sonsualeIRyd
ployasnoH

(9102 ‘1000p.IEN

oloueduoy) (6T0Z e 18 emuld) (0202 e 18
us) ‘(ecoz “[e 1@ soloulH) ‘(¥2oz “1e 1@ ewi)
(ozoz

[e 19 JawiweH) ‘(zz0oz “[e 1aremue) ((6T0Z e
uewoy) ‘(ZT0z ““1e 19 p1ay) (6002 ‘e 19 piay)

pjoyasnoy

Jad ajdoad jo Jaquinu abelany

auofe
9AI| OUM Jap|o pue g9 pabe
uonejndod ays Jo abelusaiad

97IS ployasnoH

auoe

Buinl a|doad Ajie
NI 9] [HapI3 uole|os| [e100s

(zzoz e 10 aremuely (T202
118 NA) ‘(2102 e 18 p1ay) ‘(6002 ‘[ 18 piaY)

0202 “Ie 18 supjuepainl) ‘(6TOZ “[e 18 emuid)
1202 “le 18 nA) (8002 ‘d4eH %® YIOSUON)

auoe anl| Oym
uone|ndod ay) jo abejuadiad
slaxeads

you Jmbenbue) [erolyo

ayy ur Aouaroyold paywi ypm
uonendod ayj Jo abejuadiad

auoje Bulan

sa|qenen

afenbue| [e1o1o paywi olydesBowaq

abenbue

(zzoz ‘e 10 aremuey) (0TOZ
2 18 Jauury) ‘(gzoz ‘e 18 soloulH) ‘(020 ‘e
119Bped » sezlpoanggzuon )

(0202 ‘e 18 oeys) ‘(gzoz ‘e 19 soloulH)

siaxeads ysijbu3g-uou

are oym asouy Jo Aouaioijoud
ysnbu3 panuwi yum
uone|ndod ay) jo abejuadiad
uonejndod

ueISy ay) Jo abeiuadlad

abenbue| ysibug paywi

uonejndod ueisy

(ozoz
le 18 oeys) ‘(zzoz ‘nebpeezleanggz u 09 )
'20Z “'1e 1@ aremuelN) ‘(€2oz ‘e 1@ soloulH)

uone|ndod
JluedsiH ay) Jo abejuadiad

uone|ndod oluedsiH AiuLe/eoey

(ozoz e uoire|ndod
_ _ . _ uone|ndod xoe|q
eys) ‘(zzoz “re 19 sremuel) ‘(zzoz ‘mabped >0®|q 8y} 40 uedLBWY
/ uedlawy uesuy
e lfa(r@oz e 1 @ solouiH) ueduy ayl Jo abejuadiad
CERIEIETENS | uoniuyaqg slo1ealpu| Ajjiqelauina sa|geleA

(panunuooksiolesipul ANjIqeIauINAY'E djgeL

88



(Buiuiw ‘Ansaioy ‘Buiysiy ‘ainynoube
1) salsnpul aAnoenxa Ajrewnd Ag
pakojdwa uonendoaly Jo abejuadiad

(0ozoz
18 oeys) ‘(€zoz “re 19 solouH) ‘(FT0Z “re 1 nyz

salsnpul
aAnoeNXa ul lJuswAhojdw3

juswAojdw3
o SO R seL) (G0 2o 1
,.Nom.. e 3 ’ _._._ om..om P d % ) v NQ 8210} loge| |IAI9 3y} Jo ued uswAodwaun
702 “le 1@ oeys) ‘(zzoz “le 1@ aremuen) ‘($TOZ
. . . . sl ey uone|ndod ay) Jo abejuadiad
‘e 18 Nyz) “(9T0Z ““Ie WeUUaA) ‘(6TOZ ‘[e 18 eMiuIq)
(0202 ‘preusy »
uoy) ﬁwow _Mmﬁ %\,\WE._AQ ammw m_m HM mw@,_\mcm_\s oull Auanod oo
6T0C _. 1 e M NS,N :._ pad) ‘(6002 ) mojeq uone|ndod au 1o aBEIBAISY LIaN0d
19 p1ay) ‘(0zoz “1e 18 oeys) ‘(020z e 18 JswweH) owooU| sa|qeueA
(0zoz “re 1@ sunjuepain]) ‘(€z0z “Te 18 soloulH) 2ILOU0980190S
“e 18 Jauuly) .M@Hom._ooo_BmZUMMoﬁwchomv SPloyssnoy SUooU-moy Ul 9A3| BWODUI-MO
Som__ | S| m.woom qg®! ® Yosuon) (2zoe Buipisa uoneindod aup Jo abelBoIad EUET I-MOT
)% brde@Da- le 18 ew 7))
(9T0Z ‘|2 12 NBUUdA) alelall||l aJe Oym Jap|aio SIeak
_ : . Koesay|||
)TOZ ‘1900pJeN 7% oueosuoy) ‘(#zoz ‘e 1@ ewlq) ;T pabe uonendod ay) jo abejuadlad
(0zZ0z “1e 18 sunjuerpainl) ‘(0202
eUSY 7® Osuoly) ‘(0TOZ ‘e 18 Jauuly) ‘(6T0Z e
wsc_ﬂ.ﬂma_m 5 Binz) %wa o rousen) soiBop oouos UB B LRy L o
5002 _, _o.,.m 2102 __ _u,“ o) '(cToz i ssa| yum uoneindod ot 10 9BEIUGAISY [9A3] UOITRINP? [9AS] MO
eosng) ‘(020z “[e 18 oeys) (020zZ “'le 19 JawweH)
. ‘118bped ® sezlesinggzuoo )
202 “le 19 aremuen) ‘(€zoz “le 19 soloulH)
(800Z ‘agsH ® yasuo) ‘(020z e 18 waJed a|buls ployasnoly Juasedolbuis
SusjupH-a bped » s ezljpa|ngaz u 09 ) (g papeay spjoyasnoy Jo abelusaiad
Saoualajey uonuyag slo1eaipu| Aljiqelauinp sa|qeleA

(penunuookioyeslpul AljiqeIauINAY'E djgeL

89



aseasip

yireay [eusw yum pasoubelp
uone|ndod ay) jo abejuadiad
(eseasig

ueaH AreuoloJH) “'o'l) aseasIp
Jejnasenoipses yum pasoubelp
uonejndod ay Jo abeiusaiad

(0202 ‘preuay ® osuoly) ‘(0T0Z “e 18 Jauuly) ‘(T20Z ““1e 18 nA)

(0202 “Ie 18 JowweH) (02Z0Z ‘e 18 sunueH>ainy)

aseasip
yireay [eusiy

aseasip
Iejnosenoipied

yiresy [elusiy

(eseasig Areuow|nd aAnaNIsqoO

so|gelen
. , . _ . JUOIYTIHOD “ewyise “a') aseas|p
©o
(0z0z “1e 18 supjugp L) ‘(020z ‘e 18 JswweH) (Tz0z ‘e 3>vmm$w__o Alorendsa) ym pasoubiep Kiorendsoy yyeaH
uone|ndod ayj jo abejuadiad
(6T0Z “Te 18 rIYNZ) ‘(2TOZ "2 1® se1aqelp yum pasoubelp
. . _ . _ . sajagelq
1) (6002 e 18 p1ay) ‘(0Z0Z “"1e 18 JawweH) (ZzZ0z “[e 1sa/emue|y) uone|ndod aup Jo abejusdiad
. , . Ausaqam pasoubelp
(6T0Z “Te 18 uewoy) ‘(020z “[e 19 JswweH) uoneindod au Jo aBEIBRIEY Ansaqo
(0z0z ‘preusy % osuoly) (6102 sanliqesip £
ujioesia
e 1@ emuiA) ‘(0202 “e 12 supuexpinl) ‘(220zg “[e 1@ atemuey) Yum uonendod ay) jo abejusdiad
) . . 2oueINSUI Yljeay INoyim aouelInsul
Z 0zze |'sizweofop)dd’ (sc gzsoeeh @'nagle 18 so [ou 1H) uoneindod aup o aBeIGAIEY UesH
( “le 18 emauiQ) ‘( “le 18 oeys) ‘( ““Ie 19 solouiH) SWaU3G ANoss [e1o0s buInRo3! Aunoas [e1oo
6T0Z “Ie 18 emiuiq) ‘(020Z “[e 18 oeys) ‘(€20z “[e 19 solouH sployssnoy Jo sbewaang [er00s
(esnoy e umo sa|qelen

(0T0Z “Ie 18 JauUly) ‘(8002 ‘d0aH ® YosUoW) ‘(2T0Z “'fe

OU Op) suolrepowwodde pajual ul
Zueofpe o' (e zSOETh a1 10 so lou iy )l OP) suoep pajual Ul

uipisal spjoyasnoy jo abeiuadlad

(8002
3H % yosuo) ‘(6TOZ “Te 10 uewoy) ‘(ZT0Z ‘e 1 |reasngd) ‘(0202
rezaweys) Nzzdz (wimeea @'n'gie 18 so [ou I1H)

(rea e UMO J0U Op) BJJIYaA B
INOYIM spjoyasnoy Jo abejusaiad

Siajuay

Aujigow
10 5j0€]

JlWOU0I30ID0S

saoualaey uomuyagd

sJio1eaIpul Aljigelauinp

sajqeuen

(panunuodkIoresipul ANjIgeISUINAY'E BjgeL

90



uono3||02 abeqleb 01 ssadzoe

(9702 '1900pJEN % 01dUBdUOY) ‘(7202 ‘e 19 'wI) OU LM Spjoyasnoy Jo abelusdiad

waisAs abemas
10 Ajjioey 19]101 panoidwiun
yum spjoyasnoy jo abejuadlad

(9102
19 nauuaA) ‘(9TOZ ‘1900pIeN P olueduoY) ‘(202 e 18 ewrT)

uo1199]|09
abeqies

uonelues SI3JIAISS Jiseg
/

alnonnselju]
(9T0Z Jayem BupjuLip ayes 0] ssadde Jare so|qeleA
1@ NduuaA) ‘(9T0Z ‘1000pseN ® olpueduoy) ‘(Zoz “Te 1@ ewil) ou yum spjoyasnoy jo abeiuadiad M EmEcoh_.\Em
Ao11109]9 01 SS82%E ning
(9T0Z ‘1000pIeN® O1oURIUOY) 11019319 O} Aoo9|3
: ‘ U yum spjoyasnoy Jo abejuasiad -
Buiuonipuod
(6002 “[e 12 p1oy) (0TOZ “[e 19 JBuUlY) ‘(2T0Z e 19 pIay) Are Jnoyum sBuiping ut - Buiuompuod uy
uipisal spjoyasnoy jo abejuasiad suonipuod
086T alojag ing sBuipjing ul Buisnon
(zT0Z “1e 18 |reosng) ‘(zzoz “Te 18 em;:m_\,_v@c_u_me %_osmm:o;. 10 obejUs0Ioy sbuipjing Buiby
saoualaay uoniuyaqg sloyeaipu| Aljigelauinp sa|qelen

(panunuoakioredipul Ayjigesauinay e aqe L

91



3.3 Intersectional Approach in ClimateChange Studies

Intersectionalityhas 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 (2008d e f i nes i nt ehe smteraction betwaen gender, race, ant
other categories of difference in individual lives, social practices, institutional
arrangements, and cultural ideologies and the outcomes of these interactions in

terms of powen

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 workinglass man or an indigenous woman), determine inclusion and
exclusio 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). Intesectional 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). Withire tbontext 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 structuseset on
characteristics such as age, gender, secamomic status, ethnicity, nationality,
health, and sexual orientation can make individuals and groups vulnerable to climate

change.

As climate change research acknowledges the importance of socied,fadicoader
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 ofitkpasties
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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 consetled 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 araldnges 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 urslend 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 thhoadjistic

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 engectionality, 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).

Theepistemology 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

positionsshaped by these realities, and focused on the epistemologically privileged

93



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 sowe of knowledge, the empowerment of oppressed people, and the
abandonment of the definition of women with reference to men began to be

di scussed. Therefore, one of the critical ¢ttt
to be a woman in different historica si t uati ons andPhoeroxndi ti ons ?
2004). However, the answer to this question gave rise to a new question, especially
thesecondvave feminism movement, which asked, nAV
while trying to under setdg A008). mahisecontex, exper i el
second and thirsvave feminists criticized the focus of feminism on middkss,

educated, white women (Shields, 2008).

Davis (2008) states that feminist thought addresses the issue of difference in two
ways. The first movenm 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 andwbite women in

white Western feminist theory @wis, 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, edlgetor 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 ha® loedined as the triple
oppression model (Yuvddavis, 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 wtirels,

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 racegenderclass trilogy, has examined how individuals become more

94



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 oppressEygemas
relationally. Intersectionality is a view conceptualized by second andvtiaive
feminism, which opposes examining gender as an isolated analytical framework
independent of other social categories such as race, immigration status, history, and
sccial class (Samuels & Ro&heriff, 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 Wavesof 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 thdevelopment 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
guarter of the 20th century),” atithird wave (end of the 20th century and beginning

of the 21st century)".

The firstwave 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 widespréainderstanding is that it emerged as a movement with
industrialization, enlightenment, and the French Revolution. Therfage feminist
movement acted on the discourse of women's equality. The basic demands of this
period were women's right to vote, esflly in education, the right to enter public

services, and the definition of women as individuals like men. While thenfarge

femini st movement was f owavedemidistmovenierqu al i t
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was founded on fAdiféoerengesaaod HOnfdléedentbe
feminism is torn between the two poles of radicalism in the emergence of the second

wave movement (Savran, 2019). The seemasle feminist movement includes
Aconsciousness raisingo act irightsasimersin ai med at
business life, increasing their visibility in the public sphere, and being able to show
themsel ves by separating from basic private
taking care of the f ami-wavefen{iindmoventegtr k, 2018)
emerged with a policy of dAadiffermaveced again
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, deve
of the second wave feminist movement. At the ehthe 21st century, feminism

focused on the differences in race, class, ethnicity and sexuality among women,

toget her wi t h t he emphasi s on ndi fference
multiculturalism (Donovan, 2016). These objections of black and thirddwor

women, who expressed that there were divisions among women on the axis of

ethnicity, race and nationality, required feminism tonteoduce a new theory and

practice and to reonceptualize the oppressed situations of women due to their

identity, raceand 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, uké previous movements, was born as a movement

in which women argued among themselves, not with men. What is actually

guestioned here is the women's movement itself, which has historically addressed

and isolated women from the cultural and historical sce

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 felated to the desire to create an inclusive, inclusive feminist
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movementhat 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( ¥z kazan-, 2017)

3.3.1.2 Definition of Intersecionality

Ameri can bl ack feminist Ki mberl ® Crensh
intersectionality, defined intersectionality, and presented it as a feminist method,
argued that black women in America were subject to different oppression practices
than whtes 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 individual sd& s eumiofaoppregsivesi t i on
systems such as racism, patriarchy, and class, but rather from the point where these
systems intersect with each other. According to her, feminism andaaisi

movements cannot or do not want to establish a direct relationship betoeem's

different experiences and race and gender. Therefore, feminist theory aratisiti
policies should also consider the oppres

experienceo (Crenshaw, 2011).

Patricia Hill Collins analyzes the discrimination bdson class, gender, and race in

the name of black feminism and intersectionality, not only wibliek, but also the
differences between blacks and third world women, and presents categories and axes
in a wider range. For example, Collins argues that &aaay, 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 teasons 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, gendtss, 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 addadhmther 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 uratetstg 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 categergannot

understand this category in isolation from other categories (Phoenix, 2006).

Intersectional analysis aims to reveal multidimensional identities and tries to make
visible the different fAdiscrimindaefi onsd and
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 ontext may be a privilege in another context (Samuels and HtoT,

2008; Shields, 2008).

In short, intersectionality emphasizes both that people have multiple and intersecting

identities and that these identities emerge from social relations, headrthe

functioning of power structures and are in a mutually constitutive relationship with

them (Womends Rights and Economic Change, 2
intersectionality promises to provide a useful framework for understanding and

analzing any social action, individual or group experience, or any structural or

cultural arrangement, with almost universal application (Davis, 2008).

98



3.3.2 Intersectionality as anAnalytical Tool in Climate Research

The main purpose of using intersectionalityaasanalytical 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 factanshsas gender, class, caste,
ethnicity, and other dimensions of marginality shape vulnerability and adaptation
strategies. It provides a more comprehensive understanding of heexigtiag
contextual conditions and socioeconomic drivers influence gengehegrabilities

and the adaptation capabilities of marginalized communities (Azong & Kelso, 2021).

Marginalized groups, especially in terms of gender, race, andeocimmic status,

to face different forms of oppression; and that the social, econondcpdlitical
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
orientatian, race, and socieconomic 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 analysequires 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 categgpievides 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 responsihilMeseo\er, 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 definingnerabilities and inequalities. Many studies
employed qualitative methods like sestiuctured interviews and focus groups to
explore the role of gender and its interactions with socioeconomic factors that shape
climate change vulnerability. While Ahmed aBklund (2021) focused on gendered
vulnerability among women farmers in Bangladesh to understand how they cope
with climaterelated hazards using their limited resources, Owusu et al. (2019)
considered the intersection of gender with socioeconomic aniiostal 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 considerindegealongside

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, emphagjzimow 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 decisiemaking bodies and restricted access 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
productiveresources, poor housing conditions, low participation in decrsiaking,

and heavy domestic responsibilities. These

vulnerability to climate impacts and limit their ability to adapt (Owusu et al., 2018).
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CHAPTER 4

RESEARCH METHODOLOGY

As a methodological approach, this research employs a mmetbdod approach,
incorporating both quantitative and qualitative aspects to comprehensively
understandlimate vulnerability among disadvantaged groups in Gaziantep, Turkey.
Quantitatively, t Multi <€limate t Hadayd Vulnerabiity v e s o]
Assessmeld@t t o i dentify vul nerrededdazapde pral at i o1
determine their spatial distribution. Qualitatively, theounded Theory Methoda

gualitative research approach involving rigorous empirical research and conceptual
analysis, has been gated to understand adaptive capacities and coping strategies of

intersecting vulnerable identities depth.

4.1  Quantitative Approach

The quantitative approach of this research is centered around the comprehensive

0 Mu-Climate Hazard Vulnerability Assessmed t o eval uate and
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 hszd&yg combining
environmental and soceconomic data, this analysis aims to provide a detailed and

nuanced picture of climate vulnerability acrossditg.

4.1.1 Multi -Climate Hazard Vulnerability AssessmentFramework

The Multi-Climate Hazard Vulnerability Aessment adopts the following equation,
based on thHPCC's (AR4)definition of vulnerability to climate change as a function

of exposure, sensitivity and adaptive capacity (IPCC, 2007), where
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1 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.

1 Exposire (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 weattredated incidents.

1 Sensitivity(S): Denotes the degree to whi@ population is likely to be
affected by climate risks. It is often tied to seemnomic factors such as
income, age, health, and immigration status.

1 Adaptive CapacityAC): Involves the ability of a population to cope with or
adapt to these risks, wdhi is influenced by factors like urban environment,
access to resources, and the availability of green spaces.

[ Multi-Climate Hazard and Social ]
Vulnerability Assessment
A J
Sensitivity Adaptive Capacity
h
—r— Q— (" Vegetation | (" Accessto |
Coverage Health
Heat;:;;;asure Flcodhli:gosure | {NDVI? | <semicss |
(] ) People with
e
(LST) ap P
Mt - \_‘ Feuple ‘
( ] ( Flood recening I"_I{JITIE
h{FaSﬂkirhEg\v:F) \—{ OCCMUE%,"CE —
= e People |
receiving social
\—{ assistance ‘

Figure4.1 Flowchart of multiclimate hazard vulnerability assessment
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4.1.1.1 EXxposure

Within theMulti-Climate Hazard/ulnerability 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 dtasets 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 exposureassessment is based on determining tharutieat 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 thenages

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,
particuarly in builtu p areas (Silva et al . 2018;
studies confirm that increased vegetation helps lower temperatures, whereas built
up areas contribute to higher LST and intensified UHI effects.

To identify areas within Gaziantapat 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 thicgpion of a fivestep analysis

series given in Table 4.1.
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Table4.1 Steps of the LST calculation (Kumar et al., 2022)

Analysis Formula Definitions
ML=Radiance multiplicative Band
Top of
atmospheric (No.10)
P MLT Qcal +AL AL=Radiance Add Band (No.10)
reflectance - -
(TOA) Qcal=Quantized and calibrated standar
product pixel values (DN)
K1=Bandspecific thermal conversion
was constant from the metadata
TOA to " ,
. K2=Bandspecific thermal conversion
brightness
was constant from the metadata
temperature (K2/ 1 n(K1/L
(BT) L=TOA
: To obtain the results in Celsius, the
conversion

radiant temperature is adjusted by addil
the absolute zertbappr ox . 1 27

Proportion of
vegetation
(PV)

( ( NDVI T NDVI The minimum and maximum values of
( NDVI max 1 ND the NDVIimage

Pv=Proportion of vegetation

0.004*Pv+0.986 The value of 0.986 corresponds to a
correction value of the Equation

Land surface
emi ssi v

(BT/ (1+ (& * BT=Top ofatmosphere brightness
*Ln(U0))) temperature (AC)
(BT/(1+(0.00115 aa=Wavelength of en
*BT/1.4388) C2=h*c/ s =i2mK=348389 niK0

LST

The Sky View Factor (SVF) isvidely 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 theloan 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 O, the sky isropletely blocked. In brief, as the SVF
value decreases due to higke buildings and narrow streets, in addition to the
multiple reflection, longwvave radiation loss is restricted, heat is trapped, and thus
heat island effect is increased in urban cany@dteammerle 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 thesthisly.

1 Grid and point preparation for the entire city systematically analyze SVF

across the urban landscape of Gaziantep, a-bgiséd approach was

empl oyed. A regul ar grid with a resol
ensuring full coverage of thetudy 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 212,355points were prepared.

1 Removal of poits overlapping buildingsTo enhance the accuracy of the

SVF calculations, all observatiopoints that overlapped with building
footprints were filtered out. After removingg896 points, the remaining
176,459 points were available for analysis.

91 3D modelimg of buildings To analyze skyisibility at each point, there is a

need to integrate surrounding urban geometry into dataset. In that sense, a
threedimensional urban model of Gaziantep was created by extruding
building footprints based on the number lobfs.

1 SVF computationThe 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 plugin in Grasshopper. ldybug 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.

1 SVEF calculation The changing areas of themhispheres 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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1 SVF visualization and gpial analysisTo 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 \#&\fes 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 exposureassessment is based on tideazard 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 dtgpstepapproach introduced

by UN-SPIDER Knowledge Portal.

1 Data collection and preprocessifidne 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. TheseeddEM
reconditioning and sink filling processes.

1 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, ceeatster
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 By paths. Then, using the flow accumulation input, a
stream network was delineated.

1 Flood hazard mappingnce the hydrological networks were defined, buffer

zones were created around stream networks to assess areas at high risk of

flooding. Buffer zones aadistance parameter, DEM, and slope parameters

108



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 oftood 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 frequity affected by flooding over recent years.

4.1.1.2 Sensitivity

Sensitivity analysis focuses on identifying the demographic and-sooiomic
characteristics of populations that make them more vulnerable to climate risks. This
involvessocial vulnerabilitymapping based on factors such as income levels, age,
health status and immigrant status. Calculatimgal vulnerabilityncludes thelder
population (proportion of the population aged 65 and over), the population receiving
home cae services, the proportion of the population with disabilities, the immigrant
population, the proportion of the population receiving-loaome social assistance

and the average land market value. Mapping these populations helps to visualize

where the mostensitive groups are located.
Steps for the calculation ebcial vulnerabilityinclude:

1 Selection of indicatorsThe first step in developing tsecial vulnerability

index is determining the appropriate indicators for the assessment. Indicators
must coer demographic, social, and economic factors in identifying
different vulnerable groups.

1 Normalization The normalization process follows the selection of the
indicator process. As indicators are expressed in different units, they are not
comparable and #mefore cannot be aggregated. The second step,

normalization, adjusts values measured on different scales to a notionally
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common scale (between1). The following method was chosen for the
process, miimax value approach. This method uses the minimum and
maximum values of the dataset as reference.

1 Weighting Each indicator was assigned an equal weight, thus they receiving
the same importance.

1 Adggregation Following the weighting, the indicators were aggregated to
form the final vulnerability index by thénkear method.

1 Mapping Finally, the social vulnerability was spatialized and classified into
five categories: Avery | owo, Al owo, fmed
classification was made by the natural breaks method. The features are
divided into clases 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 atapt to changing

climatic conditions and hazards. This assessment includes:

1 NDVI (Normalized Difference Vegetation Index) analysldsed 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 vegdtatagiven 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 aaib&sent wavelengths,
particularly in the red and neanrfrared (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 inthe neainfrared spectrum and its lower reflectance in the red
spectrum. The resulting NDVI values range freinto +1, where higher values
indicate dense, healthy vegetation, and lower values suggest sparse or stressed
vegetation. These NDVI values aheh 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 praess of NDVI analysis involved several steps:

1 Study area and data sour@&e NDVI analysis was conducted for the city of

Gaziantep using Landsat 8 OLI/TIRS Collection 2 Level 1 imagery,
accessed via the USGS Global Visualization Viewer (GloVis). Thaystu
area was selected by defining the spatial extent of Gaziantep on the platform,
which initially yielded 914 scenes covering the region.

1 Filtering by cloud cover and dat&o ensure data quality and visibility, a

cloud cover filter between-5% was applid, 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.

1 Scene selectiorAmong thefiltered 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%).

1 NDVI calculation The selected scem&as imported into ArcGIS to calculate

NDVI using the standard formuldo analyze neighborhoeddvel green

areas in GazianteplDVI values between 0.2 and 0.6 weedected.
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In terms of Adaptive Capacitynather spatial analysis conducted in this study was
the Isochrone Analysisto assess accessibility to healthcare services in Gaziantep.
The analysis focused on the spatial distribution of Family Health Centers (FHCs),
Migrant Health Centers (MHCs), and Eamtted Migrant Health Centers (EMHCSs),
using pointbased 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 3finute intervals. Finally, two typesf mapping outputs were

produced: areal accessibilijndnetworkbased 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 irabding meaningful
comparisons between different types of risks and vulnerabilities. Once normalized,
these datasets are overlaid to identifgispots priority intervention areasThese
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 multlimate hazardareas is essential for
selecting tie 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 -dapih
understanding of the multifaceted vulnerabilitiegperienced by residents in
Gazi ant e p 0 ssemsitive neighbdrhoods Canstructivist grounded theory
is employed as the primary methodological approach, enabling the development of
theory grounded in the data collected from the field. This apprsaparticularly
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 @&d 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 plkems, socieeconomic 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 iddiais and families
residing in the identified vulnerable neighborhoods. These -stodtured
interviews will target disadvantaged groups belonging to intersecting social
categories, such as lewmwcome 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

impactsof 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 informaiich cases,
facilitating a nuanced exploration of the intersectionality of social identities and their
impact on vulnerability. To recruit hatd-reach participants, the research will
utilize a network sampling strategy, allowing initial participanteter 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.

42.1 Grounded Theory Method

The grounded theory methoathich 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, 196 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 dasst come from a ready/existing source, but is
Agroundedo and revealed in the data provide
the process (Creswell, 2013).

The grounded theory approach emerged from the work of two researchers named
Glaser and Straussthe 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.

T he brbediscoeryofGo un d e d,inwhiehtheyyexplained 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 meiths used in qualitative research would verify
existing theories; the questions of fAHow i s
AHow I s data systematically collected and a
answered (Glaser & Strauss, 1967). Thusy thetiated 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 anglgmocess, 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 canaegdtaims 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 thedid 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 clagsl 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 tdonstructivist approacldopted by Charmaz
(1990, 2000, 2006).

Chamaz (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 Ilterature about what the philosophical approach in question is. Some
researchers evaluate Glaser and Strauss's tbheddng design as a
positivist/objectivist/objective method. According to this point of view, there is an
"absolute" reality. However, aording 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 tteipret 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 undargding. 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 TheKey Featuresof 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 @ding 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)

91 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.

1 Noting important idas 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, 201

1 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.

1 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 canisgmne 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 subjectc@heglso abstract or define

the actions and interactions that occur in relation to the subject. These abstractions

are defined as fcategorieso. Categories ar
researcher based on the information obtained from the fieldaamdused 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 datactioligprocess. 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 aepirthat 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 adimgethem. 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 labelesbrdsin
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 6saturated=o, t hus theoretical sat ul

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 tloretical 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)@5).

117



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 anadysi 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 categoriegoanged 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 wigtlencodes (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 thesianaljzich 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 abstragitaahce
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 ihelude t
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. Foedscoding 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 theirriagbles 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 aspédhe 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 categdrat tintegrates 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 codipsth explain analytical
situations that have integrity (Charmaz, 2006, 2015).

4.2.2 ResearchAssumptions

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 heé que n of @A how
Despite this difference in the research design, the following assumptions were made

in the qualitative research:

1 It will be assumed that the qualitative data to be obtained during the research
process will be conveyed accurately by theip@dnts.

1 It will be assumed that the areas where the research is conducted represent
the climate change observed in the city of Gaziantep.

1 In addition to the perceptions, attitudes and behaviors of the participants
regarding climate change, theidaptation 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

Semistructured 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
cooperate with Gaziantep Metropolitan Municipality and GTE consultancy firm.
Gaziantep Metropolitan Municipality, Department of Environmental Protection,
Zero Waste and Climate Change organized online andtdefeee stakeholder
interviews. On November 9, 2022t online workshop was held in two sessions
with the participation of 14 participants in total. On Decembet8,52022, facdo-

face interviews hosted by Gaziantep Metropolitan Municipality were completed in
five sessions with 11 participants. The secphdse of the institutional interviews
consisted of factéo-face interviews conducted by the researcher with representatives
of the institutions in the fieldElevenparticipants were interviewed between August
12-18, 2024.Table 4.2 provides detailed infonation about the participants in the

institutional interviews.

Table4.2 Institutional interview participants and meeting information

Date Mode of  Participans Institutiors
interview
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 MetropolitaMunicipality, 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

Participant6 Ks | ahi ye Municipalit

Participant7 Nur daj é Municipality

Participant 8 Gaziantep Meteorology Directorate

Participant 9  Gaziantep Provincial Directorate of Culture and
Tourism

Participant 10 Kpeky ol u Devel opment A

Participant 11 Nature Conservation Center

Participant 12 Gaziantep University

Participant 13 Gaziantep Chamber of Industry

y
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Table 4.2 Institutional interview participants and meeting informgtontinued)

Date Mode of  Participans Institutiors
interview
9/11/2022 Online Participant 14 Gaziantep Provincial Directorate of Environment,
Urbanization and Climate Change
15/12/2022 Faceto- Participant 15 Gaziantep Metropolitan Municipality, Directorate
face 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 DisastedManagement
Participant 19 Gaziantep Metropolitan Municipality, Department
of Urban Transformation
16/12/2022 Faceto- Participant 20 Gaziantep Provincial Directorate of Family and
face Social Services
Participant 21 Gaziantep ProvincidDirectorate of Health
Participant 22 Gaziantep Provincial Directorate of Migration
Management
Participant 23 Gaziantep Metropolitan Municipalitfpirectorate
of Environmental Protection
Participant 24 Gaziantep MetropolitaMunicipality, Directorate
of Migration Management and Integration
Participant 25 Gaziantep University
12/08/2024 Faceto- Participant 26 Headman (Muhtar) of Bey Neighborhood
face
13/08/2024 Faceto- Participant 27 Merhametli KalplerAssociation (Orthotics and
face Prosthetics Fabrication and Application Center)
Participant 28 Independent Doctors Association (Physical Ther:
Center)
14/08/2024 Faceto- Participant 29 Headman (Muhtar) of Cabi Neighborhood
face Participant30 Headman ( Muhtar) of Ka
Participant31 Headman ( Muhtar) of Tg¢
Participant32 Headman ( Muhtar) of Ya
15/08/2024 Faceto- Participant 33 Gaziantep Metropolitan Municipalitfpirectorate
face of Zoning and Urban Planning
16/08/2024 Faceto- Participant 34 Gaziantep Provincial Directorate of Health,
face Community and Migrant Health Department
Participant 35 Gaziantep Provincial Directorate of Heallgn-
Communicable Diseases Department
18/08/2024 Faceto- Participant 36 Headman (Muhtar) of Perilikaya Neighborhood
face

121



424 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 oOparticipantsd who have ac
own free will and voluntarily. There is a transparent and interactive relafmons

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 fnem t

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 resbagam 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 proceskddeta
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 thfermation

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 lthetiilely 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

ASSESSMENT OFMULTI -CLIMATE HAZARD VULNERABILITY: THE CASE
OF GAZKANTEP, T! RKKYE

5.1 Demographic and Geographical Context

51.1 Geographic Locationand 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
kahi nbgtr iDct are |l ocated in the Mediter.]
Gaziantep to the east, Adéyaman to the

Osmaniye to the west, Hatay to the southwest, Kilis to the south, and Syria to the
southeast. The provincibbrders of Gaziantep are defined by the natural thresholds
of the Euphrates River to the east and the Amanos Mountains to th&aeistritep
2040Master ZoningPlanRepor).

The plateau surfaces of the city, consisting of many basins and large platesgu are

extend fromthe Hataika hr amanmar ak graben in the nor
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
Mountairs , whi ch are extensions of the Southe
Sam, Ganibaba, and Sarékaya Mountains ar
valleys and depressions are common on the plateau, and the north of the Gaziantep
Plateau is coveredybthe Araban Plain, which is also a depression. In addition,

Ksl ahiye, Barak, Yavuzeli, and Oj&zeld]i al
Kelée-, 2013) .
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The two i mportant river systems in the regi

irrigates the Aaban Plain, Menzimen Stream irrigates the Yavuzeli Plain, Nizip

Stream originates from kehitkamil and Nizip
city center of Gaziantep (Al l eben Stream),
the eastern bordefo t he <ci t vy, are |l ocated in the Feéra
Stream in Kslahiye and Nurdajé districts 1is
Mo s t of the |l and area of Gaziantep Provinec

whereas some parts are located withia Asi and Ceyhan Basins. Most of the

kahinbey and kehitkamil districts, which co
al |l of the Araban, Yavuzel i, Ni zi p, Kar kamé
Ferat Basin. On the iyddmstiad, thdsouthdvesternpaeg whol e o

of Nurdajeée district, and a small part in the
the Asi Basin. Ot her parts of the Nurdajeée
kehitkamil distri ct (Gaziagep”0d4Q Mastar Zohilgé&lanCey han b :
Report).

With an area of 6,887 km], Gaziantep covers

The altitude of the provincial center is 850 meters above sea level, while the areas
within the provincial borders are betwe2B0 and 1250neters altitude. According

to the land use study prepared within the scope of the Gaziantep 2040 1/25.000 Scale
Master Plan, approximately oitleird of the land in the province is dry farming land.
While the total area used for agriculturabposes 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 heathlanmeadow areas is approximately 6%. The size of
residential areas in Gaziantep, the sum of urban andaneias, is approximately 4%
(Gaziante2040Master ZoningPlanRepor}.
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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 simultaneounsinsifying 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 nigh neighborhocel ( S° n me z ,
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 provinceconsigisf 9 di stricts, namely Araban, |

Nur daj é, OQjuzeli, kahi nbey, kehitkami |l and
Address Based Population Registration System, the districts with the highest

popul ation sizes ar eistriktg Withrpdpselation sired of k e hi t ka m
946,812 and 888,696 people, respectively. Nizip district follows this ranking with

151, 246 peopl e ( TURKSTAT, 2024) . The tot al
kehitkamil, the central di s ttheiprovinsial const it
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 20,660,000 people.

The distribution ofie population by age group is significant for understanding the
sociademographic 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 totgbopulation, while the proportion of the population aged
1564 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 diga 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 citya 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 peoplé (A a ] & Egyuncu, 2019).

According to the 2021 Address Based Population Registration System, the
nei ghborhoods with the highest popul ati o

kahintepe, and G¢nek neighborhoamibs | ocat
sizes of 43,878, 41,372, 41,367, 36,657 and 35,422 people, respectively. The
nei ghborhoods of Karatak, Yeditepe, G¢ned

of the city are areas where urban development has occurred in line with the zoning
plan.Tle | ocati on of Gaziantep University in
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 kahinbey and kehitkamil
population density in nelporhoods in the urbas et t | e men't area, G
Nei ghborhood i n kahi nbey di strict has
peopl e/ ha), foll owed by Girne, Kocatepe,
kehit kami |l di strict ( TUR KeSt BrRal with 2 Bighl ) . T h
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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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 O0Arab Springd, tur
after spreading to Syria (G¢-er et al .,
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 l aw with the ARegul ati ol
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
Possi bl e Popul atknawvn ashhe 1984meytuin Regylatiom| s o

Syrians arriving i n T¢rkiye were grante
Ministry of Interior under Article 10 of
Acceptance and Accommodation of Citizens of the SyriaabARepublic and

Stateless Persons Residing in the Syrian Arab Republic Arriving in Turkey with the
Purpose of Mass Asylumo dated March 30,
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 Trkey until the situation in Syria returned to normal, and therefore,

Syrians were called 'guests' rather than 'refugéeiéntepCity Council, 2014).

After the 2011 civil war in Syria, migration to Turkey continued rapidly until 2017.
In 2018, the numdr 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 Tarkey and are under temporary protection

status over the years.
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Figure5.4 Syrian migrants under temporary protection in Turkey by year
(Presidency of Migration Management, 2024)

Gaziantep is one of theities 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 largade 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 (Yeldéez & ¢takeéer
City faced many problems, such aadequate urban services, inability to meet the

housing demand, unemployment, low educational attainment, depression, social

exclusion, and environmental problen@&agiantepCity Council, 2014).

According to data from the Disaster and Emergency Managenrestdéncy
(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

oneinkar kamék District. Among the 240,586 Syri
camps, 206,620 peopl e resi ded i n the <cent
kehitkamil di stricts) of Gaziantep, 22,351
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estimated that approximedy 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 popul&smaatep

City Council, 2014).

| n t he séafeh onthd DeR@graphic Outlook, Living Conditions and Future
Prospect s of Syrians i n Turkeyo report
emphasized that the total number of Syrians in Turkey reached 3,020,654 people,
approximately 247,000 of whom were imtporary 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 statistiqgsublished 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, predomingnin the city center. Approximately 82% of
Syrian migrants (almost 365 thousand peocg
and kehitkami/l di stricts. The main reas
popul ation i n Ni zi phe pesxiktingtenhpardry shedtersdn st r i ¢
these districts and the need for labor in the agricultural sector in the region
(Kncetahtace, 2020).

According to the provincial distribution data of Syrian migrants under temporary
protection in 2022, a total of 48431 Syri ans reside in Gaz
El mast ak, 2022) . Soci al, cul tural, and
spatial distribution of Syrians in Gaziantep. The northwest region of Gaziantep, with

high income levels, has the lowest numbegof r i an mi grants ( S°nme
socioeconomic structure has been a determining factor in the location selection of
Syrians concentrated in the city center. Therefore, migrants settle inilovoene

informal neighborhoods, causing a concentratiorgesp al |y i n the kahi
(T¢rkojlu & Elmastak, 2022). According t
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Presidency of Migration Management, the largest portion of the Syrian population
under temporary protecti on isnt &Ktsusanibrul T ¢ rf koil |
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 Contextof 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

dominatel by a shallow low pressure with a warm core, the extension of which in

Turkey is called the Basra minimum (Tg¢gr kecxk
weather events, the city of Gaziantep experiences very hot and dry summers, with

high maximum temperaturegery 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 humiditgnd low precipitation rates due to the city's

di stance from the sea (Erin-, 1980) .

The temperature in Gaziantep varies betweery AC and 48. 8AC. I n Ga:
temperatures are higher in the fall than in the spring due to the lack of sufficient

heating afer 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, theseai 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 mountairs 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 Férat Val/l
south. Of the 550 mm of annual precipitatioisaziantep, 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 thestleainfall between June and September
(Gaziantep Climate Change Adaptation Action PROR3.

Table5.1 Monthly climate characteristics of Gazianté@4020240bservation
period General Directorate of Mateology, 2024)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Observation Period (1942024)

3,2 45 82 135 189 243 281 279 235 168 99 51

Average
Temper at
Average
Maximum 7,6 96 139 198 256 31,3 353 354 31,2 243 163 9.8
Temper at

Average

Minimum -06 03 31 74 12 17,2 21,2 21,2 16,4 10,2 46 1,2
Temper at

Average

Sunshine 3,5 43 54 68 84 103 106 99 87 7 53 35
Duration (hours)

Average Number

of Precipitation 13 116 116 96 6,8 2 04 04 14 58 81 11,7
Days

Average Monthly

Total
Precipitation 102,6 819 735 52 309 8.2 6,9 5,4 7 36,5 61,9 97,3
(mm)
Observation Period (1942024)
Extreme
Maximum 19 243 28,1 34 378 412 44 44 40,8 36,4 27,3 25,2
Temper at
Extreme
Minimum -17,5 -11 43 04 4.5 9 10,8 34 -39 -97 -15

Temper at 156

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 AD was selected as the
reference period to represent the past and projections were made for three different
future perials: 20212050, 20412070 and 207R100. 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 1982010 in Gaziantep, monthly minimutemperatures ranged

between 94 0 AC, maxi mum tempedr aAGr easn d b eatvvea earg e
temperatures between-156 A C. Cli mate change projectior
ranges will change upwards in the 21st century. The amount of change in
temperaturesiseepct ed t o be around 1. 2AC in winter
first period (20222 050) , 1. 75AC in winter and 3AC in s
(2041:2070) and 2AC in winter and 20 in summe
according to the higlevel emision scenario. Precipitation decreases from winter to

summer months. Monthly precipitation totals for 198110 change rapidly from

December, when it is around 14.5 mm, to JAbgust, when it is around 2 mm.

Projections indicate that there will be a sfgraint 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 204, &pproach 25% in some months

towards the end of the centu@aziantep Climate Change Adaptation Action Plan

2023.
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Figure5.5 Changes in average annual precipitation in Gazigi@egiantep
Climate Chage Adaptation Action Plar2023.
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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
meteorologicalkevents 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 preciption data were used. It shows the changes of climate indices
for the period 1972100 (historical simulation for the period 198010; scenario
(SSP58.5) simulations for the period 20:21.00.

Model simulations show that the "warm spell length index" cWiis 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" inalkich indicates

the number of nights with temperatures
period in line with observations. A similar result holds true for the "summer days"

index, which refers to the number of days with maximum temperatureseabo2 5 A C .

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” antimaximum daily maximum temperatures” will continue in the
future and the increases will be higher for the pessimistic scenario, especially from
the 2050s onward$aziantep Climate Change Adaptation Action PROR23.
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Figure5.7 Projected temperature and precipitation related climate indices for
GaziantedGaziantep Climate Change Adaptation Action PROR3.

Climate change simulations predict a decreasing trend in the "annizl to
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 iy 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 &o 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 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 remalb highintensity
precipitation(Gaziantep Climate Change Adaptation Action PROR3.

5.24 Projected Climate Change Impactsn Gaziantep

Climate change has the potential to have many direct and indirect impacts on urban
and rural areas, and these impacaisy 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;

1 Temperatures are expected to rise significantly. Themmany 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 summr 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.

1 In parallel with this, an increase in drought is anothetifig 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 beesadec

in productivity and irregularities in agricultural production.
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5.3

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
studyshows 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 andBly maxinum 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 coddents and cold waves will not pose a great danger.

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 afytere 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 capaciynefable

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 ofcazards

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 exposadverseeffect of climate change for the city of
Gazianep isextreme émperature Surface temperature is measui@dthe level of
exposure of the city to extreme heat and to determine its spatial distribution on a

neighborhoodevel.

Legend
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L. — boundary

] Neighborhood
| boundary
Land Surface
| Temperature

Figure5.8 Land Surfac& emperature (LSTinap of Gaziantep
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Legend

|__. ; District boundary

Figure5.9 Zonal Land Surface Temperature (LSfap of Gaziantep

Temperature differences in urban areas for the determination of the urban heat island

are possible byneasuring 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 @vin the central districts of Gaziantep province
(kehi t kami | and kahinbey) and to identif
city, the surface temperatures of the summer period were determined by remote

sensing method.

According to the results dhe 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 aes 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 thentperature difference between green areas and some
residential areas is up tel® degrees reveals the severity of the urban heat island
effect in the region.

D¢l ¢ kbaba forest and recreati on ar ea i n t
Yama-t epe innatturee wpeasrtk, Bur- nature-park in t
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 (100t Year At atg¢¢rk Culture Par k, Bo
are the most i mportant cooling areas for the
Bey, Al l eben, Dejirmi-em, Sarége¢l |l ¢k, Kava
Fidanl ék neighboeh&deds$) vadn @ddktioant htth sou
city has a cooling potential for the new residential areas around H @oma,

Nar |l étepe, Vat an, G¢zelvadi Duml upénar, G
neighborhoods) in the context of the urban heat istdfedtt.

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 industiaate$25

December I ndustrial Estat e, KI SGET I ndustr.i
nei ghborhood in the northeast-kehr e¢éekhestug ban

Industrial Estate located in the east of the city center.

One of the factors thatcrease the urban heat island effect is the quality of the urban
fabric. In densely bulup 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 therban 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, tgether with indicators of social vulnerability.
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Figure5.12 Heat exposure map of Gaziantep

Urban heat exposure is a critical environmental issue that affects human health,
urban livability, and climate resilienceh& 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 examspatial 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, wheerurban density and builip surfaces are most
concentrated. Mimar Sinadeighborhoodexhibits the highest heat exposure index
(1.38), foll owed by Kn?©° n¢ NejghiborRo8ds
Sahdm,

Additionally, Kanal éce, Soatda,

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 nau r a | | and Neighbotmood OY&a®)|l aed kehirog
Neighborhood(0.22) exhibit the lowest exposure indices, followed by Bulduk

(0. 24), Kurtul uk ( ONeighbborhpods®tinet loviekposara i ml i (
areas i nclude Yama-tepe, Sancaktepe, I
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 dztéssghe 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 thevestsaial

north-south segments of Alleben Stream within the city center. One of the most

i mportant risk areas i s Abdul kadir Y ¢ k s
surroundings within the boundaries of Perilikaya Neighborhood. In this region, the
intensive use obpen 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 est of the hospital and the resi

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
Abdul kadi r Ko n wkamalnlyinciides resedéntial afebsiwghin the
borders of Selahattin Eyyg¢bi Nei ghbor hoo
within the boundaries of the urban transformation area. In addition, a part of the
residential area in Umut Neighborhood time northern part is also within the

boundaries of the risky area.
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Figure5.14 Zonal flood hazard map @aziantep
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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 lpekof o
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 anelddesil

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 arah&opark Shopping Mall, which is mainly located

in Sareég¢ll ¢k Neighborhood. I n this regi
of the Alleben Creek's immediate vicinity that is protected as-gpegn areas, the

risk increases in the areas openeaanstruction. The areas that stand out in this

cont ext ar e Democracy Square and I ts i
Neighborhood and the area between Prof. Muhammer Aksoy Boulevard and Kemal

Ko ker Street i n D es]Anatherinetevahy Subareg imithisr h o o d
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 AdbenStream

Flood events

When theGaziantep Fire Department's data on flooding areas are examined, some

nei ghborhoods in kahinbey and kehitkami/l
kahi nbey District, Kar at ak, G¢gneykent
YeditepeNeighborhoods locatenh the southwest of the central city were mainly
affected by floods due to excessive rain:
observed that Burak, Gazikent, Sanayi and Atakkighborhoods in the northeast
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of the central city stand outasysk ar eas . I n addition to these,
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.
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Figure5.15 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 andowest 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 Nisaleighborhoodexhibits the highest flood

exposur e i ndex (1.81), foll owed by Bakpé
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Neighborhood ( 1. 55) . Ot her highly exposed neig
¢taj dak, Binevler, ¥ retmenevl eri, Kavak

demonstratexposure indices exceeding 1.20.

In contrast, the neighborhoods with the lowest flood exposure are predominantly
located in areas with natural elevation advantages or-deekloped drainage
systems. Kocatepe, Zeytinli,amBdul 8ubkackedj
Neighborhoodexhibit zero flood exposure, indicating minimal or no recorded flood

ri sks. Addi tionally, K°r ke¢n (0.15), Kar
Yavuzlar (0.22Neighborhoods demonstrate low flood exposure indices.
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Figure5.16 Floodexposuremap 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 climgleged hazards,

particularly due tohe combined effects of extreme heat and flooding. As cities

expand, impervious surfaces, inadequate drainage systems, andehsity

urbanization contribute to increased exposure to these environmental risks. This

study integrates heat exposure and fleggosure data to assess malimate hazard

exposure in Gaziantep, identifying the most and least affected neighborhoods to

inform urban resilience strategies.

\
© OpenStreetMap (ahd) contributors, CC-BY-SA

Figure5.17 Multi-climate exposure map of Gantep
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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. Genekighborhoodhas the highest multlimate

hazard exposue i ndex (1.63),

foll owed by

G¢zel vadil

S a c e r Ngighborbodd Other highly exposed neighborhoods include Aktoprak
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Sb, Karacaahmet , Rithringices axaeeding 1a&20. Goneeselyc i J i n
neighborhoods with théowest multiclimate hazard exposure are predominantly

located in areas with better natural drainage systems, more green spaces, and lower

ur ban densi tNeighbdrheoddD.49pahdsGazleNeighborhood0.79)

exhibit the lowest indices of multlimate hazard exposure. Additional ek

nei ghbor hoods Il ncl ude Festéekl ek (0.99),
Neighborhood.

5.3.2 Sensitivity

In the context of risk and vulnerability analysis, in addition to the analysis of hazards
related to the rtaral and built environment, another important issue is the sensitivity
analysis of soci@conomic and demographic data. The results of these analyses will
help identify communities with high vulnerability to the negative impacts of climate

change.

The vunerability 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 reeiving 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 ¢hmigrant 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 aralidarity 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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Table5.2 Vulnerability indicators for sensitivitgnalysis

|l ndi c Definit Uni t Databalt:]pf
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P Management
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recglvhousehold:Househ(SYDV’ o 4
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assisttotal hou:
MarketAverage M Kent 95
value value of i 2018 i

neighbor hi
The data obtained in this context are eval

and kahinbey districts adnterGlaese aaatysesfpr pr ovi nc
vulnerable groups are evaluated in two groups: analyses based on demographic
characteristics and analyses based on ssmmomic and health status. In line with

these analyses, critical points were identified and a social aliigr 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 socialngtbility analysis.

Afterwards, priority urban fabric areas were identified through smaltard and

social vulnerability analysis.
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Figure5.18 Spatial distribution of migrant population @aziantep

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 Ressilts

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 pmpulat

at the neighborhood level in the center of Gaziantep, Gazi Neighborhood

kehitkami |l
(12.76 %),

di stri

ct

(11.-3BéeHi,t kAamidgedil g

Kncil i-pleehirt kiMeni dhbairhtoroidc t (1
Neighborhood- k e h i t ks#ich(1B%), D8%), BeWNeighborhood- k a hi nbey
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Di strict ( 1 MeigbbBrbopd: k arheikn baekyi Di st r i ct (13.37%
Neighborhood- k ahi nbey Di st r i cNeighpdthbad-%2a%)i,n bklyay bey
Di strict ( 1 Neighbb¥god- k & b v o btici (1229%9. 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
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Figure5.19 Spatial distribution oblderpeople in Gaziantep
People with disabilitiesand people receiving home care services

In terms of the distribution of home care service recipients in Gaziantep, there are
neighborhoods with-1 7 peopl e i n Kk aighest iumber ofipeaple r i ct . Th
receiving home <care servi ceBeighberhodd7 and i s
According to the results of the provireade analysis, it is seen that home care

services are concentrated in the neighborhoods in the center of ¥irecpro

According to the results of the analysis of those receiving home care services in the
center of Gaziantep, ¢aml éca, Bah-elievler,
23 Ni san, ¥ retmenevl eri, Kanth@¢kn e yEKkeeynatz | ar
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Neighborhood 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 saidhat 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 populatoea i n ke hi t k ami
kahinbey districts. I n these neighbor hoc
exceeds 370 people in total. The highest
Nei ghborhood of kahinbey di strheantlyswi t h 88
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 ®Beighbor
neighborhoods of kahinbey district. I n Kk
Seyrantepe, Boyno, aSckNMevlana NeghborhKod.rim c aoj | a
kahi nbey di strict, Yekil evl er, Ksti kl al
G¢neykent , BaYedki,t epat, an, Cengi z Topel, K

B¢l bel zade, aAdViavikentNeighoghaod. K |,
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Figure5.20 Spatial distribution of people with disabilities and home care services
recipients

Figure5.21 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 Metropolita
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
housholds receiving assistance provided by the Social Assistance and Solidarity
Foundation to the total number of households in the neighborhood was used for

kehitkamil and kahinbey districts in Gazi

The data on Gaziantep Social Assistance and Solidamiindation assistance was
obtained only from kahinbey and kehitkam
neighborhoods in total provided assistance to more than 1728 families. The highest
number of families r ecHdghkbomao da sisn sk amiceb

district.

In the center of Gaziantep, the neighborhoods receiving social assistance and

solidarity foundation assistance are in
neighborhoods with the highest number of
Neighborhood, Bydilli Neighborhoosd, Onur Neighborhood, Fer

Bar ak Nei ghborhood, Vat an Nei ghborhood,
Neighbor hood, B¢l b¢gl zade Neighborhood, (
Neighborhood among 11 neigthbor lFo @dns kier i |
di strict, Seyrantepe, Sel i miye, Kar acao]
Neighborhood.

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) . I n these neighborhoods | ocated in
prices are quittigh.The nei ghbor hoods in kahinbey distr
Al l eben, Al aybey, Kar at ak, G¢neykent Yedi
kahintepe a Neighbdfhaadat d rnl akehi t kami | di strict
Neighborhood Fatih Neighborhood v@rgevler Neighborhood Pancarl e
Neighborhood Gazi Neighborhood At a Neighborhood Bat ekent
Neighborhoogd De ] i Nemghberkoorl K n ¢ NeighhpréaogQsmangazi

Neighborhood Emek Neighborhood M¢ ¢ aNeighbdrheada nd Sar ege¢l | ¢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.
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Figure5.22 Spatial distribution of average market values
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5.3.2.1 Spatial Analysis ofSensitivity

As a result of Sensitivity analysist has observed that the city's vulnerable
communities are concentrated in the cityteeand 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 Féerat Neighbor honoad,hd éB aNeéi kg hNoeoir ghhoboadr, h oS
Neighborhood, Sakarya Neighborhood, Etil e
Kanal écé& Neighborhood and Tg¢rktepe Nei gh

[—

L._. s District boundary
Sensitivity

[ 0.52-1.27
£
1.28-1.73
[ J17a-222
I 223-2.77

... i coonn | I 278 - 3.40

|8, 0.4750.95
| -

Figure5.23 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 grengthening 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 theextent 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 ases 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 gutéve 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 vehilie 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 anéter climaterelated disastersThrough NDVI
analysis, neighborhoods with high open green area density and permeable surface

ratio were identified in Gaziantep city center.
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Figure5.24 Normalized Difference Vegetation Index (ND\fjap of Gaziantep

Figure5.25 Green area distribution map of Gaziantep
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