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Abstract: This study aims to examine the loss and damage experienced by coastal regions from
the perspective of adaptation. It also seeks to evaluate the adaptation techniques employed when
migration is utilized as a significant approach to mitigate the effects of loss and damage on coastal
communities. This study evaluates the extent of loss and damage caused by constraints on adaptation.
Two districts, Khulna and Satkhira, in the Khulna division of Bangladesh, were chosen for the study.
In these districts, a total of twenty-four detailed interviews and one focus group discussion (FGD)
were conducted with individuals living in rural areas whom climate-related effects and disasters
have impacted. Additionally, seven interviews were conducted with climate migrants residing
in informal settlements within the words of Khulna City Corporation. The process of identifying
appropriate interview candidates involves utilizing a combination of specific criteria and snowball
sampling techniques. The study employed NVivo 14 software to conduct theme analysis on textual
data obtained from interviews. In the coding procedure, we sequentially employed semantic coding,
latent coding, categorization, pattern exploration, and theme creation, all of which were in line with
the research aim. The study indicates that most affected persons utilize seasonal and temporary
movement as an adaptive strategy to deal with the slow effects of climate change, such as increasing
temperatures and salinity in rural regions, and when they encounter limitations in their ability to
adapt. Conversely, they opted for permanent migration in response to stringent constraints imposed
by severe climate events like cyclones and river erosion, leaving them with no alternative but to move
to urban regions. Social networks are crucial in influencing migration choices, as several families
depend on information provided by urban relatives and rural neighbors to inform their relocation
decisions. Nevertheless, not all individuals impacted by the situation express a desire to relocate;
others opt to remain in rural areas due to their sentimental attachment to their birthplaces and a sense
of dedication to their ancestral territory. Due to the exorbitant cost of urban life, they believe that
opting not to migrate is a more practical option for addressing the repercussions of climate-induced
loss and damage. The study’s findings aid policymakers in determining migration strategies and
policies to address the adverse effects of coastal population displacement in Bangladesh. Additionally,
it aids in determining strategies to address the challenges faced by climate migrants in both urban

and rural environments.
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1. Introduction

The concept of loss and damage has recently gained recognition and official status
within the United Nations Framework Convention on Climate Change (UNFCCC). This
occurred after the adoption of the Cancin Adaptation Framework (CAF) during the 16th
session of the Conference of Parties in 2010. The CAF prioritizes and maintains the im-
portance of global collaboration among the involved parties to recognize and mitigate the
negative consequences caused by climate-induced catastrophes [1]. CAF subsequently
emerged as a prominent contributor in developing a functional program on Loss and
Damage through the subsidiary implementation body. Ultimately, the CAF successfully
concluded a comprehensive procedure during COP 19 in Warsaw, referred to as the “Warsaw
international mechanism for loss and damage’ [2]. Two additional noteworthy announce-
ments have been made since COP 26 in Glasgow, leading up to COP 27. The first is the
introduction of ‘The Glasgow Climate Pact’, which includes the initial announcement of
financial support for Loss and Damage. The second announcement was made during COP
27 in Sharm El-Sheikh, Egypt, where a commitment was made to establish a fund for Loss
and Damage specifically for developing countries. Additionally, discussions were held
regarding Loss and Damage in relation to vulnerability [3,4].

Loss and Damage, as defined by the UNFCC, refers to the negative consequences on
social systems that are often caused by the harmful effects of climate change on natural
systems. The literature frequently discusses L&D as the negative consequences of climate
change on human civilization, including their fundamental rights and basic needs. These
consequences are generated by severe and slow-onset catastrophes that cannot be effec-
tively handled by existing adaptation and mitigation efforts [5-8]. When discussing Loss
and Damage, two specific aspects are commonly addressed. The technical dimension en-
compasses the instruments and techniques used to address, evaluate, monitor, and control
the Loss and Damage. On the other hand, the political dimension focuses on the limits of
climate adaptation, compensation, and fairness. The definition of Loss and Damage estab-
lishes the legal parameters and interpretation of the consequences and responsibility for
the impact of climate change. This aids in the negotiation of climate funding by explaining
the causes and liabilities associated with climate change [1,9]. Nevertheless, the majority
of the research categorizes L&D into four typologies: Adaptation and Mitigation, Risk
Management, Limits to Adaptation, and Existential [5,10]. The Adaptation and Mitigation
perspective primarily centers on the current initiatives and mechanisms established by
UNFCCC, which are adequate for tackling Loss and Damage (L&D). The Risk Management
approach focuses on pre-emptive strategies to mitigate disaster risks, as well as methods
of retaining and transferring those risks. These measures can be categorized within the
scope of com-prehensive risk management. Loss and Damage are a consequence of Limits
to Adaptation, wherein the current abilities to adapt and cope with climate change are
no longer sufficient to mitigate its adverse impacts. From an Existential standpoint, L&D
can be understood as enduring and lasting transformations and unavoidable damages,
such as post-traumatic stress caused by extreme events and loss of identity and feeling of
belongingness [10].

The Intergovernmental Panel on Climate Change defines adaptation in human systems
as the process of adjusting to the present or predicted climate and its impacts to mitigate
harm or take advantage of advantageous opportunities [11]. In order to lessen the adverse
effects and the loss and damage, it is necessary to reinforce the current adaptation measures
due to the increasing scope of climate risk [12,13]. The increasing level of climate risk makes
it more difficult for climate specialists to determine the point at which nature and humans
can no longer tolerate the risk in order to protect their most important goals—health, well-
being, or livelihood—by taking adaptive measures [13-17]. The limit of adaptation is at
this point. As a result, the boundaries of adaptation are the points at which unacceptable
risks materialize, causing both concrete and intangible losses as well as damage that cannot
be adequately mitigated or adjusted for [10,17]. According to the literature, there are two
different kinds of limits: the ‘Soft Limit’, which occurs when a human system’s adaptation
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reaches its maximum level due to a lack of specific options that could either avoid the
intolerable risk or make it tolerable, and the “Hard Limit”, which occurs when a particular
natural system loses its ability to avoid intolerable risk through its adaptive action [17].

Interestingly, ‘migration’ appears as one of the keywords under the ‘limits to adap-
tation” perspective of Loss and Damage [10] when explaining the four perspectives of
L&D through some keywords that represent its underlying perspective. These keywords
include limits to adaptation, adaptation limits, adaptation constraints, physical limits, social
limits, beyond adaptation, residual loss and damage, residual impacts, migration, saline
intrusion, agriculture, non-economic losses, climate-related stressors, community-based
values, livelihoods, resilience, vulnerable, poor and marginalized, developing countries,
and micro insurance. The phrase ‘limits to adaptation’ is often used in conjunction with
the term ‘migration’, which is not surprising given that migration is seen in literature
as an adaptation [17-23]. Wiederkehr et al. conducted a meta-analysis on adaptation in
Sub-Saharan African dryland, analyzing 63 research including over 6700 rural families.
The findings indicate that 25% of rural households employ migration as a method for
adaptation [24].

The International Organization for Migration was the first to integrate the idea of
‘migration as adaptation” into numerous practice-oriented discourses [25]. This notion gives
migrants a more favorable image than the contentious narratives of ‘climate refugees’. The
Intergovernmental Panel on Climate Change (IPCC) and other actors took notice of this
reinterpretation of migration as a potential adaptation strategy. It is reflected in various
strategic frameworks and documents, including the Canctin Adaptation Framework [26],
the Sendai Framework for Disaster Risk Reduction [27], and the Global Compact for Mi-
gration [28]. Households often evaluate all of the adaptation options that are available to
handle threats and select the best ones depending on the situation, which may include
making the deliberate decision to migrate if the chance arises [29-32]. Migration’s capacity
for adapting frequently leads to money-making, livelihood diversification, risk-sharing,
and social or financial remittances [33]. The idea of migration as adaptation frequently
highlights the proactive nature of migration decisions and implies a positive relationship
between migration and adaptation processes, which is a type of proactive planning. How-
ever, a number of factors, such as household capacities and settings, influence the decision
to migrate [23]. In actuality, migration frequently occurs as a result of transient coping
mechanisms as opposed to anticipatory adaptation. In actuality, migration does not always
seem to be the primary adaptation option—especially when a family is involved [23]. As
a result, there are several varieties, such as forced and voluntary migration. While it is
preferable to view migration as a choice for adaptation [20], there are numerous situations
in which moving elsewhere to escape a dangerous environment is the only alternative [23].
Migration, particularly when planned for over a longer time horizon, might worsen the
already existing vulnerability of the migrants by failing to secure livelihoods, even while
the term adaptation favors households” success in moderating environmental hazards.
This unsuccessful form of migration is referred to as erosive or maladaptation in the litera-
ture [34]. According to numerous Southeast Asian studies, there has been no improvement
in household wealth or food security despite a high level of migration [35]. Eventually, a
lot of relocations seem to have favorable effects in the short term but ultimately prove to
be maladaptive in other facets of life [36-38]. However, when a new site allows migrants
to practice new livelihood skills, relocations can enhance adaptive capacity [39]. In addi-
tion to all of the above, migration may also pose problems for non-economic factors like
mental and emotional health, traditional livelihoods, and cultural heritage. Furthermore,
scholars contend that migration cannot be considered effective until it prevents harm to
people’s identities, customs, knowledge, social structures, and material cultures [40]. In
order to allow individuals to remain in their native areas, development initiatives should
concentrate on reducing migration pressures [23]. Migration as adaptation seems to be the
result of a governance vacuum in many circumstances. Communities employ remittances
to fill funding gaps for activities to reduce climate change resilience due to inadequate
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coverage of national and international support [41]. Thus, the figure distinguishes between
two types of migration: proactive migration, which involves assessing risks in advance and
making the decision to migrate, and survival migration, which happens as a reaction to an
environmental shock [42]. In the latter case, survival migration seems to be more common
following rapid-onset hazards, like disasters, which pose an immediate threat and force
populations to relocate [23].

This study centers on involuntary migration, which is deemed undesirable for indi-
viduals who depart from their country of origin due to the disruptive effects it has on
traditions, economies, social order, cultural identity, and knowledge [14]. Destructive forces
have been exacerbated by the impacts of climate change for an extended period. Rapid
urbanization is an additional consequence of this effect, which has led to human displace-
ment as one of its main effects. However, this unsustainable expansion exacerbates the
precarious situation of urban climate migrants [22,43]. As a consequence of the detrimental
effects of climate change, households that are impacted frequently are compelled to relocate
to urban areas in close proximity as a means of economic survival [22,44]. Hence, it can
be asserted that the recent surge in climate migrants’ inclination serves as confirmation
that the native inhabitants have already endured devastation and loss [45]. Therefore,
climate change vulnerability, climate-induced migration as a strategy for adaptation to
climate-induced disasters, and loss and damage as consequences of climate change have
emerged as significant areas of concern for climate practitioners and researchers [22,44]. In
addition to the concept of “Migration as Adaptation,” current research is also examining
resilience and vulnerability to climate-related risks, coping mechanisms, and adaptive
capacity. However, these pertain primarily to the realm of theory [30,46,47].

Our research focuses on the littoral region of southwestern Bangladesh. Proximity,
livelihood, climate change vulnerability, resilience, and adaptation, as well as poverty,
have been the subject of numerous studies which indicate that climate risk exists in this
region of Bangladesh. Due to its frequent exposure to climate-induced catastrophes (e.g.,
floods and cyclones), the southwestern littoral region of Bangladesh may be regarded as
a potential nadir for climate migrants. Consequently, one of the primary destinations for
these individuals is identified as Khulna City Corporation, the third most expansive city in
Bangladesh, which serves as the closest territorial center [48-54]. The purpose of the study
is to investigate the loss and damage of coastal regions from the standpoint of adaptation,
as well as to determine when migration becomes a crucial strategy for mitigating L&D
effects. Concurrently, this study assesses harm and loss caused by adaptation constraints.
This paper begins by elucidating how climate-induced calamities exacerbate pre-existing
vulnerabilities, thereby causing detrimental consequences such as damage and loss of liveli-
hood for marginalized communities residing along the southwestern coast of Bangladesh.
Additionally, the paper endeavors to elucidate the critical juncture at which victims of
climate change are unable to avert this devastation and loss. Put simply, their capacity
to adapt is exhausted, and as a result, they are unable to persist in their original habitat
while enduring the detrimental consequences of climate change. As a result, they employ
migration as a means of adaptation. It is critical to establish clear criteria for identifying the
victims of climate change and determining which individuals warrant special attention in
order to assist them in escaping the predicament they have created for themselves, having
it be a reward for them rather than a direct consequence of their actions. Consequently,
this paper will contribute to the pertinent field for the following reasons: (i) The majority
of L&D research has been conducted in developed nations, with institutions in Europe
and North America contributing to over 70% of L&D studies. Hence, it is imperative to
conduct further research emanating from developing nations such as Bangladesh [5], (ii) it
is challenging to ascertain the boundaries of adaptation due to the multitude of possible
measurements [55], (iii) our current comprehension of migration as adaptation appears
to be limited in terms of intangible and non-material dimensions, (iv) it is uncommon
to establish connections between the places of origin and destination when examining
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migration as adaptation [17,56], and (v) subjective research addressing loss and damage
from a limit to adaptation perspective is scarce.

2. Materials and Methods
2.1. Conceptual Framework

Vulnerability comprises both external and internal dimensions. The external facet is
linked to risks, shocks, and stresses that individuals may face. In contrast, the internal
facet is associated with a lack of capacity to cope without incurring damaging losses [57].
Predictable risks, such as seasonal deficits, can be considered stresses, while more unpre-
dictable and unexpected events are regarded as shocks [58,59]. The Overseas Development
Institute (ODI) defines adverse events originating externally, like natural hazards (e.g.,
earthquakes), as shocks. At the same time, risks arising from within households, such as
disability or sudden illness, are termed stresses. Stress is, therefore, more predictable, inter-
nal, and inherent to households [60]. Repeated shocks can ultimately amplify stress for the
vulnerable poor [60]. In the context of climate change literature, vulnerability is commonly
classified into two categories. The first pertains to the potential damage caused by a specific
climate-induced event or hazard (e.g., floods, cyclones, saline intrusion) [61-63]. This cate-
gory encompasses both slow-onset events occurring over extended time frames (e.g., years
to decades), like sea level rise, coastal erosion, and temperature changes, and rapid-onset
events taking place over shorter durations (e.g., hours, days, or weeks) like floods, cyclones,
and wildfires [64]. The second category of vulnerability involves the state that exists within
a system before encountering a hazard event [65-67]. Socio-economic vulnerability is an
example constructed by the socio-demographic, economic, and physical infrastructure
profile of a household or community, excluding biophysical parameters. It encompasses
attributes such as density, education, well-being, race, age, social class, employment, ethnic-
ity, elderly population, and the quality of the built environment [51]. When a hazard affects
this socially and socioeconomically vulnerable population, it transforms into a disaster
for the affected households and communities [60]. Following a disaster, attention turns to
adaptation strategies, encompassing both physical responses to mitigate or avoid hazards
and socially determined, economic, and political measures for vulnerability reduction.
Adaptation strategies also explore a range of asset-based preparedness measures that poor
households and communities deploy during and after disasters [60].

Adaptation reaches its limit, which may be hard or soft [10,17], when the alternatives
at its disposal are inadequate for both contending with the consequences of hazards
and adaptation. In the event that a household or individual decides to migrate at this
particular moment, it is classified as involuntary or coerced migration [23]. The ‘cascade
effect’—a series of consequences initiated by a system-affecting action—includes migration,
environmental degradation, increased urbanization, and diminished human security [68].
Migration is identified as one of the three manifestations of climate change’s influence on
the urban poor. According to the findings of Roy et al. [69], the 2009 Sidr and Aila cyclones
in Bangladesh caused the displacement of tens of thousands of individuals from coastal
villages to urban areas. Additionally, 70% of the slum dwellers in Dhaka had encountered
some form of environmental shock, according to the IOM report. Cascading toward a
safer and more favorable existence, urban squalor residents who migrate due to climate
change do so in the end. The predominance of their slums in environmentally hazardous,
low-lying areas and their lack of access to essential amenities, including food, shelter,
sanitary conditions, and medical care, may exacerbate their predicaments. Households
impacted by climate migration might encounter obstacles in leveraging urban expansion as
a result of their limited human capital [60].

We conceptualize loss and damage in our research from the standpoint of adapta-
tion (see Figure 1 for details). As an illustration, loss and injury result from adaptation
limitations. In order to conceptualize L&D from an adaptation standpoint, we establish
connections between various concepts, including climate change events, adaptation strate-
gies, adaptation capacity, adaptation limits, migration as adaptation, and post-migration
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conditions. Adaptation in rural regions, the migration phase, and adaptation in urban
regions subsequent to migration constitute the three main phases of this framework. Due
to climate-induced disasters and occurrences, the afflicted population encountered two
types of adaptation limits (hard limit and soft limit) during the initial phase. In general,
rural inhabitants encounter numerous challenges that impact their standard of living and
overall welfare. One such significant influence on their means of subsistence is seasonality.
Rural inhabitants need more employment prospects. To achieve this, they implement a
variety of adaptation strategies. Once more, the rural families are confronted with enduring
consequences of the catastrophe on their means of subsistence and overall welfare. De-
terioration and loss induce them to consider migration options. Migration decisions are
influenced during the migration phase by post-disaster challenges and seasonal effects. In
this region, individuals employ various migration patterns in accordance with the magni-
tude of destruction and loss. During the third phase, climate migrants encounters distinct
post-migration obstacles in urban areas as a result of slum settlement characteristics, exclu-
sion, and lack of access to necessities and services. Additionally, this condition negatively
affects their wellbeing and means of subsistence.
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Events: Rapid onset ) ls'lafrd Limits L %
Extreme events *  Soft Limits e s
and Extreme events and ~ e Post-Disaster Stress E E
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Figure 1. Conceptual framework on loss and damage from an adaptation perspective.

2.2. Study Area

The research is being carried out in two specific districts, Khulna and Satkhira, which
are located in the Khulna division of Bangladesh. The Khulna Division spans around
21,643.30 square kilometers and is situated between latitudes 21°60’ and 24°13’ north.
Rajshahi, Pabna, and Natore border the district to the northeast and Faridpur, Pirojpur,
Gopalganj, Rajbari, and Barguna to the east. Additionally, it encompasses the Sundarbans.
The area includes the extensive floodplains of the Ganges, a portion of the lower Meghna
Rivers, and both established and recently formed parts of the Ganges curve basin.

Both Khulna and Satkhira are located in an expansive coastal area that regularly
experiences climate-induced disasters, including tropical cyclones, tidal surges, flash floods,
river erosion, and erratic rainfall. The districts are susceptible to a diverse array of recurrent
and consistently present climate-related dangers. Floods and tidal surges are frequent and
recurring climatic phenomena, whereas cyclones occur occasionally with lower frequency
but greater intensity [51].
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The indicated districts offer a setting where the interplay between vulnerable rural
communities and the negative consequences of climate change is intricate. Additionally,
the metropolitan areas in these districts, which see a significant influx of climate migrants,
provide an ideal context for this study. The study focused on two unions in Khulna
district, Sutrakhali union in Dacope upazila and Koyra union in Koyra upazila, as well as
three unions in Satkhira district: Pratapnagar union in Assasuni upazila, Gabura union
in Shyamnagar upazila, and Jalalpur union in Tala upazila, in order to examine rural
populations (see rural locations in Figure 2). These places are located in the most vulnerable
zone to severe climate events.
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Figure 2. Place of origin of climate-induced migration.

In order to determine the appropriate study area, we conducted an analysis of ex-
isting literature pertaining to climate change occurrences in the southern coastal region
of Bangladesh. The study area was selected by identifying the region most susceptible
to climate change events, as delineated in prior studies. The unions in southern coastal
Bangladesh were classified as regions with high to extremely high socio-economic vul-
nerability [51]. Furthermore, these unions are significantly impacted by climate-induced
disasters and are acknowledged as locations with a high susceptibility to such events [70].
In order to comprehend the effects of climate change on the urban climate migrants from
southwest coastal Bangladesh, we also looked into the literature. The research leads us to
choose the informal settlements from Khulna City Corporation’s Wards 22 (Notun Bazar,
Rupsha Slum) and 31 (Matha Vanga, Lobon Chora) as our study area (see urban locations
from Figure 3) based on the concentration of climate migrants [71,72].

2.3. Sampling Technique

The study utilizes a purposive sample method that is in line with the research goals.
A criterion sampling approach is utilized to identify participants in the selected study loca-
tions. Criterion sampling involves the selection of all examples that satisfy a preestablished
relevance criterion [73] (see Figure 4 for details). This study selects individuals residing in
rural areas located in the coastal communities of Khulna and Satkhira districts (see Table 1
for details). These places are prone to frequent extreme climatic occurrences as a result of
their geographical positioning.
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Figure 4. The procedure of choosing urban migrants via purposive sampling.

Table 1. Sample allocation in the place of origin of the climate migrants (rural region).

Name of District Name of Upazila Name of Union Number of Sample
Khulna Dacope Sutarkhali 5IDIand 1 FGD
Khulna Koyra Koyra 51DI
Satkhira Assasuni Pratapnagar 51DI
Satkhira Shyamnagar Gabura 51DI
Satkhira Tala Jalalpur 41DI

On the other hand, people living in cities are individuals who experience different
climate change events, which makes it difficult for them to deal with the adverse effects (see
Table 2 for details). As a result, they are forced to move temporarily or permanently from
their original places to metropolitan regions. The urban area of the study is delineated based
on data provided by local non-governmental organizations that have previously engaged
in impoverished urban communities. The process involves identifying first participants or
key informants from certain informal urban groups by utilizing existing databases. The
study utilizes a snowball sampling approach to identify supplementary participants who
are deemed relevant. This involves primary data sources suggesting other prospective

primary data sources for the research [74].
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Table 2. Sample allocation in the place of destination of the climate migrants (urban region).
Name of District Name of City Corporation Ward Name Number of Sample
Khulna Khulna City Corporation Ward No 22 31DI
Khulna Khulna City Corporation Ward No 31 41DI

Note: IDI: In-depth Interview; FGD: Focus Group Discussion.

2.4. Data Collection

The researchers conducted comprehensive interviews using a predefined checklist in
both the location where the climate migrants originated and their destination. This is a
technique used for qualitative research. The study’s objectives and the significance of the
findings were initially communicated to the participants. The interviews were recorded
with the subject’s explicit consent. Prior to doing our research, we familiarized ourselves
with the environment and established a connection with the participants. This was done in
order to establish trust and gather accurate information pertinent to our study.

Prior to venturing into the field, a checklist was meticulously devised by incorporating
insights from experts and thoroughly examining relevant literature. The checklist comprises
essential open-ended questions that were maintained during the interview to prompt the
interviewer to monitor the achievement of study objectives and prevent superfluous talk.
To investigate the impacts of climate-induced migration on metropolitan areas, a set of open-
ended questions was designed to examine the consequences of loss and harm experienced
by individuals before and after their relocation. The IDI conducted in rural areas with the
affected individuals included a checklist comprising open-ended inquiries pertaining to
their socio-economic status, stress levels, and exposure to climate-induced hazards. The
checklist also explored their methods of coping and adapting to these hazards, the extent of
institutional support available to them, and their social network in dealing with the stress
caused by climatic events.

In order to select participants from rural areas, we previously gathered quantitative
data to examine the vulnerability of households to climate-induced disasters. By quan-
tifying this data, we were able to identify homes that were significantly impacted. We
made an effort to contact these households and picked our respondents from among them.
However, this study did not derive any conclusions from the quantitative data: it was solely
utilized for sample selection. To choose respondents from the metropolitan area, we initially
conducted surveys in multiple slums to identify climate migrants. However, we discovered
that there are several slums where we did not encounter any climate migrants. Following
this, we visited NGO offices with prior experience in assisting climate migrants in Khulna
City. The objective was to review the list of slums identified by a higher concentration
of climate migrants. Based on their recommendations, we visited these locations and
aimed to investigate individuals who have been affected by climate-induced events. These
individuals had migrated from rural areas to urban centers in the last decade due to the
impact of climate-related occurrences. We identified climate migrants based on the preset
criteria in two informal settlements within Khulna City: Matha Vanga and Lobonchora
in Ward 31 and Notun Bazar and Rupsha in Ward 22. In addition to the rural area, we
have also conducted a quantitative questionnaire study and obtained data from climate
migrants. Although we did not utilize these quantitative data in our study, we collected
this data to obtain participants’ phone numbers and engage in contacting with them to
determine their availability and preferred time for an interview. As previously stated, they
are primarily occupied with their everyday employment to generate income and manage
domestic responsibilities. Occasionally, the respondent needed more willingness to allocate
a substantial amount of time to provide information and abruptly departed for their occu-
pation without concluding the interview. To effectively manage the respondents’ time and
gather accurate information, it was necessary to conduct multiple meetings with them.
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2.5. Data Analysis

This study included thematic analysis approaches. Thematic analysis aims to identify
noteworthy or intriguing patterns in the data, known as themes, which can be used to
discuss the research or convey a certain point [75] (see Figure 5 for details). Prior to
commencing the theme analysis, the researchers identified the potential segments of the
interviews in order to gather the pertinent pieces of material that are of interest to the
study. The interviews were transcribed from the audio recordings using the process
of modified transcription. The purpose of this transcribing option is to streamline the
documents by eliminating superfluous words or utterances. The study utilized NVivo
14 for coding purposes (see Figures 6 and 7 for details). Prior to commencing the coding
process, we initially identified our specific area of focus for this study and ensured that
our coding remained consistent with the research objectives throughout the duration of
the investigation. We produce revised transcriptions from every interview recording. We
extract semantic codes by analyzing the literal meaning of the text. The purpose of these
semantic codes is to produce latent codes, which are primarily researcher-driven codes that
enhance the significance and relevance of the coding process to our research. Subsequently,
we identified coding commonalities and proceeded to create clusters, which were then
categorized and labelled. For instance, we have identified two distinct categories of driving
variables (structural and structural) that impact the adaptive capacity of rural individuals.
We have identified a grand total of six groups falling within the overarching theme of

‘adaptation strategies’. Subsequently, we examined the pattern and correlation between the

topics in order to produce a thematic map.
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3. Results

The result section examines the impact of extreme events and slow-onset events
on hazards, vulnerability, and adaptation in coastal regions. It also explores the factors
influencing adaptive capacity in rural regions and the limitations to adaptation due to loss
and damage. Additionally, it investigates the drivers of migration decisions and patterns,
as well as the initial challenges faced by affected individuals after migration in the context
of coastal Bangladesh. Lastly, it considers the perspective of climate migrants in urban
areas regarding loss and damage.

3.1. Climate Changes Hazards and Vulnerability in Coastal Region
3.1.1. Extreme Events Impact

The coastal regions in Bangladesh are exceedingly susceptible to the impacts of climate
change, including both acute climate events and gradual changes over time. Our investiga-
tion revealed that the regions of Asasuni, Sutarkhali, Gabura, and Tala are susceptible to
a range of severe and exceptional disasters. Vulnerable populations, such as the elderly,
young children, and pregnant women, are especially susceptible to harm during hazardous
events. This area is prone to regular occurrences of cyclones, river erosion, and floods.
These dangers have detrimental impacts on agricultural output, human existence, and
general welfare. The vulnerabilities are further exacerbated by insufficient preparedness,
inadequate infrastructure, and restricted prospects for livelihood. River erosion is a recur-
ring phenomenon that happens on a yearly basis, and in certain cases, it might occur twice
within a year. It results in substantial harm to individuals’ means of living and housing and
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results in forced relocation. The region has already experienced the catastrophic cyclones,
Sidr and Aila, in 2007 and 2009, respectively. Over the past several years, there has been an
increase in the occurrence of cyclones, such as Bulbul in 2019 and Amphan in 2020. These
cyclones have caused significant destruction and loss, affecting both individual households
(including damage to structures and loss of animals) and the wider community (including
disruptions to connection) (see Table 3 for details). The communities are facing increased
hazards due to the inadequate quality and capacity of cyclone shelters, as well as the
insufficient distance from and connectivity with these shelters. The frequent incidence of
cyclones frequently results in extensive flooding, which in turn leads to the destruction
of agricultural yields, hence causing a decline in the livelihoods of subsistence farmers
and a reduction in agricultural output. Furthermore, the assistance previously offered by
non-governmental organizations (NGOs) and government entities has been shown to be
inadequate and insulfficient.

Table 3. Rapid-onset and extreme events effects on livelihood and wellbeing of coastal people.

Climate Change Events Impacts on Livelihood and Wellbeing

Damage to property, land, and other assets, declining land fertility

River Erosion and production, displacement of habitants

Damage to housing structure and sanitation, loss of shelter, loss of
Cyclone physical assets, disruption of road networks, medical and other
services, utilities, and amenities

Impact on shelter, food habit, and livelihood, damages road

Floodin . . . s ..
& transportation and other basic services, utilities, and amenities

Long-term water logging effect, impacts on road transport network

Tidal . . e L
idal Surge and other basic services, utilities, and amenities

3.1.2. Slow-Onset Events Impact

The local population is being impacted by a number of slow-onset events, including
rising temperatures and increased salinity (see Table 4 for details). High temperatures
have the potential to cause crop failures, decreased agricultural yields, and lower-quality
agricultural output. The direct effects of rising temperatures also harm people who depend
on fishing for a living, changing freshwater fish habitats and water temperatures. Extreme
heat waves and temperatures can be harmful to one’s health, especially for older adults and
young children who are more susceptible. In addition, the provision of clean drinking water
is challenged by the saline water intrusion and the groundwater table’s decline, which has
become a major problem for coastal settlements in recent decades. The community has
experienced a number of negative consequences as a result of the area’s increasing salinity.
The population of freshwater fish has decreased as a result, which has an effect on the
livelihoods of individuals who depend on fishing. A major agricultural activity in the area,
rice output has decreased as a result of the rising salinity, causing significant financial losses
for the community. Furthermore, the population now has to rely on rainwater because
the increased salinity has impacted the supply of drinking water. The length of the rainy
season has decreased, nonetheless, from previous years. The present shorter rainy season,
which used to run longer than two months from the month of ‘Jaishtha’ to the month of
‘Shrabon’, has a direct impact on the region’s agricultural and way of life.

3.2. Loss and Damage Perspective in Rural Region
3.2.1. Adaptation and Coping Strategies Shaped by Loss and Damage

In the southwestern coastal region of Bangladesh, where floods, cyclones, tidal surges,
and river erosion have become frequent extreme weather events, and saline intrusion,
rising temperatures, humidity, and sea level rise are becoming steady and slow-onset
events, coastal people use various coping mechanisms in their daily lives to adjust to these
weather events. Different adaptation and coping techniques were discovered through the
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qualitative study based on interviews as a course of action against the stress and shocks
that occurred from the occurrences above. For instance, they build river dams and rebuild
riverbank embankments as structural methods to address flooding and waterlogging at
the community level. In addition, earth filling must be carried out on a regular basis at the
household level in order to improve the elevation of the home and courtyard. They also
set up preparations for disaster readiness, such as stockpiling water and dry food for the
pre-disaster period. People are observed utilizing boats as a form of transportation during
floods because the roads are frequently discovered to be unpaved and suffer significant
damage as a result. Aside from this, people construct makeshift bamboo latrines, transport
cattle to the closest high ground, and take up temporary residences aboard boats. People
utilize techniques including collecting rainwater, setting up rainwater harvesting systems,
filtering salty water, and using ponds and saltwater for sanitation to manage issues with
salinity and water scarcity at the home level. People whose livelihoods are dependent on
the environment and agriculture are most affected by salt and water scarcity, which affects
their incomes. At the local level, a number of strategies are put into practice to address
these issues, such as building embankments to withstand salinized water in cropland
and agriculture, using gher farming, and raising crops that can withstand salinity. In
order to adapt to cyclones and tidal surges, structural interventions are also seen, such as
building river dams and strengthening embankments. At the domestic level, people take
various actions to strengthen the buildings in their homes. In addition, during cyclones,
they take shelter in the closest elementary school or shelter. When dwellings are found to
be destroyed or damaged after a typhoon, people erect makeshift shelters on their own.
To deal with the seasonal effects, livelihood stress, and other climate change events that
directly affect their livelihoods and general well-being, different adaptation measures (as
listed in Table 5) are used.

Table 4. Slow-onset events effects on livelihood and wellbeing of coastal people.

Climate Change Events

Example of the Text from the Interview with

Impacts on Livelihood and Wellbeing Labelling the Codes

Temperature Rising

“During the summer season in rural areas, the
temperatures soar to high levels, causing us to fall ill.
The absence of electricity made life particularly

Reduces agriculture productivity, challenging and painful”—Heat-induced health risk

heat-induced health risks, affects

freshwater fish production Reflection from Morshedul Islam (pseudonym),

7 August 2023, Mathavanga Slum, Ward 31,
KCC, Khulna

Salinity Rising

“Due to river erosion, saline water infiltrates the area,
elevating soil salinity. As a result, agricultural production

Decline i icultural i . o o . .
ecline in agricultural production is on the decline.”—Decline in agriculture production.

diminishes fertility and creates a
scarcity of freshwater

Reflection from a group of participants, FGD,
5 July 2023, at Sutrakhali Union, Dacope, Khulna

Shorter Duration of Rainy Season  reduced agriculture production,

“Owver the past two or three years, we have been
experiencing a shortage of rainfall, leading to a decline in
agricultural production. Additionally, the insufficient
rainwater has hindered the growth of trees.”—Reduced
agriculture production, Decreasing growth of trees.

Impacts on agricultural livelihood,

decreasing growth of trees

Reflection from Montu Mia (pseudonym), 27 June
2023, Jalalpur Union, Tala, Satkhira
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Table 5. Adaptation and coping strategies for addressing L&D effects in the coastal region.

Categories

Different Strategies

Example of the Text from the Interview with
Labelling the Codes

Adaptation with Salinity and
Water Scarcity

Water for daily life: Rainwater collection, using rainwater
for drinking and cooking, using saline water for sanitation
and handwashing, saline water filtration, rainwater
harvesting, use of pond water

For addressing salinity in agricultural activities: using
saline tolerant crops, putting embankments to resist saline
water, gher farming, building riverbank embankments,
switching to alternate professions from agricultural activity

“In the village, we used to harvest rainwater by
strategically placing bed sheets and other clothes in the
yard. Water pots and drums were positioned beneath
these clothes to collect and store the
rainwater.”—Rainwater collection

Reflection from Runa Akhter (pseudonym) about
the experience in the village, 20 June 2023, Notun
Bazar, Rupsha Slum, Ward 31, KCC, Khulna

Adaptation and Coping with
Floods and Waterlogging

Adaptation strategies: River dam and embankment
construction, elevating the ground level of the house,
elevating courtyards, construction and reconstruction of
the riverbank, storing dry food and water, forced and
permanent migration in the urban area

Coping strategies: Using boats as a mode of transportation,
temporary shelter on the boat, moving livestock to the
nearest high ground, putting furniture on the bed (indoor)
or on the nearest high ground (outdoor), build a temporary
toilet using bamboo, using ash and leftovers to dry the
floor, surviving on dry food

“Some individuals are actively working to assemble
people quickly and transport them to the cyclone shelter.
They also organize boats for emergency transportation
of people in critical conditions”—Boat as a mode

of transportation

Reflection from Abdullah Kokhon (pseudonym),
25 June 2023, Gabura union, Shyamnagar, Satkhira

Adaptation and Coping with

Adaptation strategies: River dam construction,
reinforcement of embankments, reinforcing houses with
strong materials, tightening furniture with house structures,
roof reinforcement, going for permanent migration,
strengthening the foundation of the house, using concrete
pillar, Forced and permanent migration in the urban area

“After building the embankment, the river water does
not come here anymore that much.”—Reinforcement
of embankment

Cyclone and Tidal Surge Coping Strategies: Repairing houses before and after the Reflection from Mahmudullah (pseudonym)
cyclone, going to the nearest cyclone shelter, paying 25 June 2023, Koyra union, Koyra, Khulna ,
attention to the early warning system, building temporary ! 4 4
houses, taking shelter at primary schools, taking shelter at
aneighbor’s house, temporary migration, arranging shelter
“We lost our home in the village due to river erosion,
prompting us to relocate to Khulna.”—Forced migration
Adaptation with Locate potential distance from riverbank, forced and

River Erosion

permanent migration, forced migration, temporary shelter

Reflection about the experience in rural area from
Halima Khatun (pseudonym), 20 June 2023, Notun
Bazar, Rupsha Slum, Ward 31, KCC, Khulna

Storing water, planting trees around the house,

“This year, we are experiencing a shortage of rain,
leading to the onset of a drought season and an increase
in salinity, negatively impacting agricultural
productivity. Recently, several NGOs have taken
initiatives to encourage people to plant trees around

Adaption with Drought mangrove plantation their houses as a measure to adapt to these
challenges”—Tree plantation
Reflection from Mojid Mia (pseudonym), 5 July
2023 at Sutrakhali Union, Dacope, Khulna
Migrating for alternative income opportunities (e.g.,
§easonal migration for better 1r.1come), talgng loans for “In Satkhira, we had to undergo starvation, half meals,
investment, using savings, selling productive and . . ¢ ”
X S . or getting two meals in a day instead of three”—Reduce
non-productive assets, selling livestock, starvation, food consumption, Starvation
Adaptation with reducing food consumption, school dropout and forced pon,

Financial Stress

child labor, saving habits, saving groups led by women,
receiving monetary support from institutions, relatives, and
neighbors, borrowing money, increasing working hours,
leasing land, homestead farming, switching profession,
investing in new business, receiving social support

Reflection on the experience in rural area from
urban climate migrants, 20 June, Notun Bazar,
Rupsha slum, Ward 22, KCC, Khulna

Adaptation with
seasonality effects

Seasonal migration, adopting salt-tolerant crops, adopting
crop varieties, seasonal migration (e.g., during the rainy
season), producing rice during Ashar and Posh, non-farming
activities during the rest of the year except the rainy season,
using ripped blankets and cloth in winter, doing labor work
in the winter season, farming in the rainy season

“During the ‘Chaitra-Baishakh’ period, people typically
migrate to Fakirhat and Gopalganj areas to work as day
laborers in rice fields, returning home in the 'Jaishtha’
month.”—Seasonal Migration

Reflection from the participants, FGD, 5 July 2023
at Sutrakhali Union, Dacope, Khulna
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Farmers make up the bulk of the region’s population. In addition to farming, the locals
operate brick kilns, go fishing, and drive vans. Most of the time, tidal surges, cyclones,
and floods have a direct impact on people’s livelihoods. They encounter severe financial
difficulties and a lack of employment options during the off-season or post-disaster period.
It is at this point in their lives that they decide to move to the closest town or territorial
center. It has been observed that migration is increasingly occurring as a means for people
to cope with shocks and stress related to their livelihood. In this case, migration is a crucial
adaptation tactic. Both catastrophic disaster occurrences and seasonality pose a risk to
their means of subsistence. For instance, throughout the summer, they must spend longer
hours in the field because of the intense heat and humidity. In this case, the amount of
health risk they assume is disproportionate to the profit they make. Once more, the effects
of the drought cause them to face a shortage of water during the summer. This results
in poorer crop production, which directly impacts their means of subsistence. Because of
this water limitation, they are forced to wait until even the rainy season to produce rice.
Therefore, seasonal migration occurs in the quest for jobs throughout the summer months,
primarily as day labor, to the closest upazila, district town, or regional or territorial hub.
Figure 8 represents the words most frequently uttered by the interviewers concerning the
adaptation and coping strategies to address the loss and damage.
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Figure 8. Word cloud generated from interviews.

3.2.2. Driving Factors behind the Adaptive Capacity in Rural Regions

Our research takes a look at coding and categorization processes to identify some
structural and non-structural aspects that influence rural people’s ability to adjust to
the coastal region (see Table 6 for details). Enhancing adaptive capacity requires both
structural and non-structural components. It entails a mix of community involvement,
education, capacity-building, and infrastructure development to foster resilience in the face
of problems brought on by climate change. The presence and condition of river dams and
embankments, the standard of roads and transit, and the design of housing all affect an
infrastructure factor’s ability to respond to stress. Additional structural elements, including
the standard and accessibility of cyclone shelters, the caliber of medical and educational
facilities, and the availability of services, influence the ability of coastal populations to
adapt. Lack of cyclone shelters might result in insufficient safety during severe weather,
endangering lives. How fast and safely individuals can seek shelter during a disaster
depends on how far away cyclone shelters are. Great distances may delay evacuation
operations. When disasters strike, the movement of products and services, evacuation, and
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access to medical care are all hampered by inadequate road networks and transportation
infrastructure. When severe weather strikes, poorly built homes are more likely to sustain
damage and leave individuals without a place to stay. The risk of flooding during periods
of high rainfall and storm surges is increased when one is too close to a river. When
it comes to non-structural solutions, the majority of the codes have strong ties to social
capital and social networks, which help to increase the adaptive ability to handle pressures
brought on by climate change. To obtain the resources, knowledge, and help, one must
rely heavily on social aspects, including communication, networking with institutions and

other community members, and post-disaster support.

Table 6. Drivers behind adaptive capacity of coastal people in rural region.

Driving Factors for Adaptive Capacity of Coastal People in Rural Regions

Example of the Text from the Interview with
Labelling the Codes

Driving factors for increasing
Adaptive Capacity

Structural factors: Upgrading of katcha roads and
infrastructures, opportunities for upgrading and repair
of damaged infrastructures after extreme events,
presence of embankments and river dams, access to
electricity and other utilities, presence of quality
sanitation services, tubewell installation by NGOs

Non-structural factors: Post-disaster support, support
from NGOs, disaster resilience training, skill
development programs, secure tenure, land ownership,
social networks, access to natural resources,
opportunities for livestock rearing, access to safety and
institutional membership, support from neighbors and
relatives, community-based management,
community-saving groups, aid distribution, assistance,
and relief

“All the roads are currently in excellent condition, a stark
contrast to the past when they were predominantly made of
kutcha, making them vulnerable during the rainy season.
Consequently, our transportation system is now
trouble-free.”—Upgradation of roads [Reflection from
Karim Miya (pseudonym) about the structural factors
driving the enhancement of adaptive capacity, 8 July
2023, at Jalalpur Union, Tala, Satkhira.]

“Nepotism often manifests in the pursuit of institutional
support, with chairpersons favoring individuals they are
familiar with. Member chairpersons tend to extend
assistance to those within their personal networks.”—Social
capital [Reflection from Rahim Uddin (pseudonym)
about the non-structural factors driving the
enhancement of adaptive capacity, 8 July 2023, at
Koyra Union, Koyra, Khulna.]

Driving factors for decreasing
Adaptive Capacity

Structural factors: Shortage of cyclone shelters, large
distance to cyclone shelters, poor road networks and
transportation, the structure of housing, inadequate
space in cyclone shelters, proximity to the river, poor
condition of the river dam, weak road transport to
reach the medical center, lack of efficient medical center,
lack of utilities, large distance to access local market

Non-structural factors: Livelihood dependency on the
natural environment, agricultural vulnerability, lack of
working opportunities and earning, the short period of
the rainy season, excessive heat and salinity, traditional
role of gender, restricting female members from work,
threats from powerful persons, lack of support and
assistance, lack of cultivatable land, lack of assets and
resources of rural people, lack of fresh and pure water,
lack of transparency and accountability of institutions,
illiteracy and lack of education.

“The residents of Sutarkhali face isolation from the
mainland, making it extremely challenging for them to
access essential facilities during emergencies. For example,
in situations where a pregnant woman or any patient falls ill
at night, they have no means to reach the nearby Upazila
hospitals. Tragically, this lack of connectivity has resulted in
the loss of many lives.”—Poor road network. [On 5 July
2023, during the discussion in Sutrakhali Union,
Dacope, Khulna, Lablu Mia (pseudonym) shared
reflections on structural factors contributing to the
reduction in adaptive capacity. His insights shed light
on the challenges posed by these elements in the
context of the community’s resilience to climate
change-driven impacts.]

“Currently, the Sutarkhali Union experiences lower soil
salinity levels, making the residents heavily reliant on
agriculture for their livelihoods. However, they are limited to
cultivating the land only during the rainy
season.”—'Dependency on natural environment’
[Reflections from the group of participants regarding
non-structural factors influencing the reduction in
adaptive capacity were discussed during the Focus
Group Discussion (FGD) held on 5 July 2023, at
Sutrakhali Union, Dacope, Khulna.]

3.2.3. Limits to Adaptation as a Result of Loss and Damage

This study’s other main focus is on the limitations of adaptation brought on by loss and
harm. This study uses coding to classify limits to adaptation brought on by damage and
loss into two main categories: hard limits to adaptation and soft limits to adaptation (see
Table 7 for details). A soft limit is reached when there are not enough adaptation options
available right now or, when necessary, items are not readily available but can be handled
in future adaptation techniques. Conversely, a hard limit results from unacceptable risk
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when no additional adaptive strategies are viable to mitigate the repercussions of loss and
damage. More codes under soft constraints to adaptability were discovered in this study.
People who live in coastal areas suffer soft boundaries when they lose their homes, their
possessions, their means of subsistence, challenges in agriculture, adverse effects on food,
health, and education, and infrastructure damage. According to the literature, intense and
quick-onset events induce adaptation to approach its limit more quickly than delayed-onset
occurrences. On the other hand, individuals mostly encounter harsh constraints when they
are permanently uprooted from their shelter and lose their homes and homeland as a result
of river erosion. They experience persistent post-disaster stress that has an impact on their
way of life. They no longer have any chance to survive in their home country, which leads
to forced migration. A respondent shared accounts of significant loss and damage caused
by Cyclone Aila on 25 June 2023, in Gabura Union, Shyamnagar, Satkhira. This underscores
the impactful and devastating consequences experienced by the community due to the

cyclone’s effects.

Table 7. Limits to adaptation as a result of loss and damage in coastal areas.

Categories

Loss and Damage Effects

Example of the Text from the Interview with
Labelling the Codes

Soft Limits to
Adaptation

Loss of Shelter and Identity Crisis: Damage to houses and property,
broken houses, water rising inside the house, displacement, destruction
of the house during the cyclone, increase in vulnerability of elderly and
disabled groups for shelter.

Loss of assets: Loss of property, furniture, and physical assets, damage
to house, loss of livestock, loss of productive assets, broken toilet,
oxidized furniture, loss of financial assets.

Difficulties in farming activity: Increase in salinity, loss of fertility of the
land, damage to crops, loss of productivity of rice and other crops,
freshwater scarcity, loss of fish gher, hampered rice production due to
water scarcity, hampered agricultural production due to excessive heat
and salinity, decrease in productive land for cultivation.

Occupational challenges and financial instability: Struggle to work
during summer, limited earning opportunities in the post-disaster
phase, high-interest loans, pressure of debt, unstable non-farm activity,
reduction in earning in agricultural activity and productive land,
limited work opportunities, selling crops at low prices, difficulties to
meet the current price of basic needs, loss of savings and

monetary assets.

Impact on basic needs (education, health, food and water): Inability of
parents to afford educational costs for their child, inability to afford
food, scarcity of food and water, reduction in food consumption,
starvation leads to food poverty, lack of sufficient nutrition for health,
lack of affordability of medical costs, lack of pure drinking water facility,
loss of electricity and other utilities, lack of proper sanitation and
hygiene service, risk of inability of pregnant women and sick people to
reach the medical center, cooking problems during disaster, infection
and waterborne diseases

Infrastructural damage: Damage to roads and overall transportation,
water rising to roads, disruption of embankments and dams, salinity
intrusion damages infrastructure

“After Aila, people starved for ten to fifteen days. During
that period, we exclusively ate flattened and puffed rice.
At that point, there was no home. Everything was
submerged. We moved into a floating home made entirely
of wood.”—Food scarcity, Loss of shelter [Reflection
from Jillur Rahman (pseudonym), 8 July 2023 at
Koyra Union, Koyra, Khulna]

“Due to extreme heat, about half of their rice harvest was
destroyed last year. Only the areas around rivers had
improved productivity.”—Loss of Productivity, Stress on
livelihoods [Reflection from group of participants, FGD,
5 July 2023 at Sutrakhali Un-ion, Dacope, Khulna]

“Following Cyclone Aila, we exclusively utilized rainwater
for cooking and saline water for all other purposes,
including hand washing and sanitation. There was no
lavatory or toilet available. My children were all suffering
from dysentery and were unable to eat
anything.”—Scarcity of fresh water, Health risk
[Reflection from Hamida Begum (pseudonym),

20 June 2023, Notun Bazar, Rupsha slum, Ward 22,
KCC, Khulna].

Hard Limits to
Adaptation

Destruction of homeland and productive land: Loss of homeland due to
river erosion and tidal surge, loss of farmland/productive land due to
river erosion and tidal surge

Permanent health damage and loss of lives: Losing any of the family
members, losing the only earning member, permanent health damage to
any of the family members, permanent health damage to the

earning member

“Where can I seek shelter in the village? I have nothing
left. I don’t own any land here. We lost all our possessions
due to river erosion. There is no place for me to stay in the
village”"—Loss of homeland [Reflection from Rahima
Banu (pseudonym), 20 June 2023, Notun Bazar,
Rupsha slum, Ward 22, KCC, Khulna]

“Especially during the Aila cyclone, a significant number
of houses were destroyed, leading to the tragic loss of
many children within families. Personally, my household
experienced substantial destruction as our home was
submerged in water. Aila claimed numerous lives in this
area.”—Loss of lives [Reflection from Karim Mia
(pseudonym), 25 June 2023, Gabura union,
Shyamnagar, Satkhira]
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“We are highly susceptible to river erosion in our community. The dam in front of my
house was damaged in the preceding cyclone, leading to extensive destruction. The
impact was particularly severe during Cyclone Aila, causing widespread devastation
to numerous houses. Tragically, many families experienced the heartbreaking loss of
their children. My family and I were personally devastated as the floodwaters inundated
our residence. We had to endure for approximately 15 days, relying solely on dry food
and limited water. Additionally, both of my boats were destroyed by Cyclone Aila. The
aftermath of Aila witnessed the destruction of countless lives in our area. As we continue
to grapple with the aftermath, the process of rebuilding and recovering remains ongoing.”

3.3. Migration as an Adaptation in Coastal Bangladesh
3.3.1. Drivers behind Migration Decision and Pattern of Migration

Bangladesh’s coastal regions frequently see seasonal migration. Many individuals
relocate for work during particular seasons; for example, many people work in brick kilns
during the winter (see Table 8 for details). Most migrants only stay for a few months before
going back to their own homes. Furthermore, some individuals sell their residences in
order to relocate permanently to another district. The majority of people who sell their
properties and relocate permanently to Khulna, Bagerhat, and other regions do so under
duress since they have already lost their land and possessions to river erosion and are
unable to return to their native country. In order to deal with the circumstances that
followed the disaster and to pursue economic opportunities in the cities, many families
moved there. In our circumstances, a large number of people from the study region move
to other cities in search of work, mostly to the brickfields. As a result, seasonal migration is
now commonplace in search of better job prospects. However, their financial limitations
and emotional ties to their origin keep them from moving permanently, and occasionally
they even encourage non-migration. Nonetheless, we classify our codes according to the
commonalities between two categories of factors: “pull factors” and “push factors” that
influence migration decisions (see Table 9 for details). The bulk of decisions are made
as a result of the dearth of employment options in rural areas, particularly during the
recovery period. Conversely, pull factors include the availability of jobs, improved living
and working circumstances, access to services in urban regions, and better healthcare and
educational options. Neighbors and relatives who have already relocated to metropolitan
regions have an impact on potential climate migrants from rural areas.

Table 8. Characterizing different pattern of migrations of coastal people.

Categories

Characterizing Different Pattern of Migrations

Example of the Text from Interview with Labelling
the Codes

Seasonal Migration

Temporary in nature, working in the brickfield in winter,
migrate for several months, and then go back home, occurs
to overcome the challenges of limited livelihood options
and food insecurity during the non-farming seasons

“At the onset of the ‘Karthik” month, these individuals migrate to
other areas to engage in work at brickfields.”—Migration in
winter [Reflection from group of participants, FGD, 5 July
2023 at Sutrakhali Union, Dacope, Khulna]

Permanent Migration

Migration takes place when loss of land and properties
occurs due to river erosion, loss of shelter due to river
erosion, long-term and permanent post-disaster challenges,
families relocating permanently, no longer opportunities in
rural areas

“Because of river erosion, we lost everything. We arrived in
Khulna with only a few belongings. Apart from these, we lost the
rest of our assets during the flood. Our properties were swept
away by the rising waters.”—Migration after losing shelter [A
reflection about Saleha Begum (pseudonym), 20 June 2023
Notun Bazar, Rupsha slum, Ward 22, KCC, Khulna]

Non migration

Loyalty and emotional attachment to homeland,
commitment to ancestral places, high cost of living in the
urban area

“This is our ancestral land, and my entire family resides here.
That’s why I chose not to relocate.”—Emotional Attachment to
homeland. [Reflection from Aminul Islam (pseudonym),
25 June 2023, Gabura union, Shyamnagar, Satkhira]
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Table 9. Factors that trigger migration decision of coastal people.

Categories

Factors That Trigger Migration Decision

Push Factors

To escape from post-disaster stress in rural areas: Unable to stay after a cyclone, unable to attend school after a cyclone, stress
on livelihood and well-being after extreme events, loss of homeland and shelter, water and food scarcity after extreme events,
loss of working opportunities, migration when reaching adaptation limits, unable to reach basic services in post-disaster.

To escape from seasonal vulnerability on livelihood: Lack of earning in rural areas and winter season in rural areas

To escape from climate hazards in rural areas: River erosion-induced issues, climate hazards and vulnerability in rural regions,
increase in salinity and temperatures, decreased productivity of crops

Pull Factors

For seeking a secure job and better living in the urban Area: Better job opportunities in urban areas, better education and
health facilities in urban areas, better service facilities

Influence by neighbors and relatives: Other neighbors move toward town in after cyclone or extreme events, having relatives
in urban areas.

“When faced with a shortage of employment opportunities, the residents of Pratapnagar
devised a different strategy. The working population predominantly opts for seasonal
migration to major cities in search of employment. In reality, individuals often engage
in various roles as day laborers, brickfield workers, rice harvesters, and the like. What
makes this seasonal migration particularly interesting is its prevalence during the winter
season. While people used to migrate to different locations due to calamities in the past,
today, they migrate reqularly in pursuit of better job prospects. Owing to the harsh reality
of persistent challenges in this area, many families have permanently relocated to other
regions.” [Reflection from Kalu Mollik (pseudonym), 9 July 2023 at Praptanogor
union, Asasuni, Satkhira]

3.3.2. Initial Difficulties Faced by Affected People after Migration

Climate migrants face difficulties in effectively managing their work in a new location.
They encounter labor market rivalry, and their inability to possess the necessary skills
or qualifications can impede their chances of obtaining stable and secure employment
opportunities within their local area. Upon relocating to a different location, individuals
frequently encounter an identity crisis and difficulties assimilating into the new community.
They encounter adversity in their quest to generate a feeling of inclusion and frequently
encounter prejudice or ostracism. Women migrants are mainly regarded as susceptible to
many forms of violence, notably gender-based violence. Furthermore, there is a heightened
likelihood of being taken advantage of and facing prejudice in their unfamiliar surround-
ings. In addition, relocation can result in the erosion of social support systems, including
community networks and interpersonal connections. This might lead to feelings of seclu-
sion and challenges in obtaining support and aid in an unfamiliar area. It has a substantial
impact on their socioeconomic welfare and stability, as they frequently lose their livelihoods
and sources of income. In addition to these factors, migrants may encounter disputes with
the host community, which might worsen their challenges owing to the diversity in several
aspects of social life or the perceived competition for employment and services. Nurjahan
(pseudonym) reflected on her experiences during the post-Aila phase, sharing insights into
the initial challenges she faced in the urban area after migrating. The interview took place
on 20 June 2023, at Notun Bazar, Rupsha slum, Ward 22, KCC, Khulna.

“We were poor to the extent that we lacked even the basic necessity of clothing. I possessed
only a single sharee, which was in a state of disrepair. The entirety of my children’s
garments was depleted and tattered. I arrived here donning a tattered saree and a tattered
blouse. Having endured significant hardship, we subsequently arrived at this location.
Recalling past recollections can evoke negative emotions. Previously, we were accustomed
to wearing tattered garments. During that period, we possessed only a single pitcher, a
single pot, a single skillet, and four plates to sustain our household. Upon our arrival
in Khulna, we brought along only these items. Aside from this, we incurred the loss of
our remaining assets after the flood. The water caused our properties to be destroyed. A
young woman, employed as a domestic servant, graciously offered us accommodation in
her residence for a little period.”
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3.4. Loss and Damage Perspective of Climate Migrants in Urban Areas

Climate migrants frequently encounter the effects of climate change in metropolitan
areas, such as reduced employment prospects during rainy seasons, destruction of physical
assets during high tides and floods, and heightened health hazards during flooding (see
Table 10 for details). Nevertheless, they utilize diverse adaptive mechanisms to deal with
the problems they encounter effectively (see Table 11 for details). To cope with seasonal
variations, they employ ripped blankets during winter and modify their dietary habits,
limiting food intake during the rainy season due to financial constraints. To manage hot and
humid temperatures, it is necessary to utilize shared energy lines and find respite outside
in the event of a power outage. Due to high tides and flooding, it is necessary to relocate
furniture, temporarily reside on roads, or rent alternative lodging. Climate migrants also
depend on social networks and contacts with neighbors to secure employment and obtain
institutional support. Urban job possibilities, access to services, strong social networks,
and skill development programs are factors that contribute to their adaptive capacity.
However, their ability to adapt is weakened by factors such as job instability, financial
difficulties, uncertainty about their housing situation, deficiencies in institutional support,
lack of affordable service facilities, climate-related risks, and unfavorable environmental
conditions in urban slums (see Table 12 for details). It is essential to tackle these intricacies
in order to improve the ability of climate migrants in urban regions to withstand challenges
and decrease their susceptibilities.

Table 10. Loss and damage effect experience by the climate migrants in the urban area.

Categories Underneath Causes

Lack of working opportunities in the rainy season, electricity
issues in the summer season, lack of affordability for warm
clothes for the winter season

Seasonality effects

Water rising inside the house during high tides and flooding,
Stress regarding physical assets  oxidized furniture due to flooding, house damages due to
high tide, damage to toilet

Increase in waterborne diseases during flooding, increase

Health issues .. .
in infection

Table 11. Adaptation and coping strategies to address loss and damage effect in the experience by
the climate migrants in the urban area.

Major Categories

Strategies

Adaptation with
seasonality effects

Use of torn blankets and cloth during winter, reducing food
consumption during the rainy season due to lack of earnings,
seasonal migration in rural areas during the rainy season

Adaptation with hot
humid temperatures

Getting an electricity line from another house for addressing
hot humid temperatures, sitting outside of the house when
load-shedding

Adaptation with high tide

Carrying furniture up on the bed during floods and high tides,
taking shelter on the road, renting another house after the

and flooding house gets damaged
Adaptation strategies Using the social network to find working opportunities
for finding jobs and during the rainy season, maintaining good relationships to

getting assistance

obtain institutional assistance

Adaptation with financial stress

Borrowing money with interest from neighbors and
institutions, taking another loan to repay debt, selling
financial assets, selling gold, using savings, and monetary
assistance from neighbors, relatives, and institutions.
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Table 12. Drivers behind the adaptive capacity to address loss and damage effect experienced by the
climate migrants in the urban area.

Categories Drivers

Way of life: Better working environment in urban area, higher wages and
income than rural areas, better food habits in town

Better service availability: Reduced suffering due to drinking water,
increased educational opportunities, easy access to medical centers and
quality health facilities, access to utility services.

Social networks, kinship, assistance: Support from relatives and neighbors,
support from relatives during danger, development network by community
groups, obtaining assistance from CDC, NGOs, govt institutions,

CDC membership.

Skill development programs: Training on disaster preparedness,
participation in CDC training, getting training for hygiene management,
training on skill development for finding jobs or starting own business

Factors for
increasing
adaptive capacity

Occupational challenges: Managing jobs at the initial phase of
post-migration, unstable occupation, lack of earning as well as working
opportunities for climate migrants, adequate skill requirement for getting
jobs, unemployment.
Financial challenges: Massive debt, higher expenditure, higher education
and health cost, unplanned expenditure after getting a loan, lack of
opportunities for rearing livestock, higher living cost, higher utility cost, lack
of social safety nets, and minimum access to governmental allowance.
Tenure insecurity and stress on shelter: Threats of eviction in slum
settlements, threats from powerful persons, threats from house owners,

Factors for inability to afford house rent.

decreasing Social stress and institutional challenges: Powerlessness, lack of transparency

adaptive capacity and accountability among institutions, lack of social network with

institutions, inequality and corruption in aid distribution, low opportunities
for participation, identity crisis, income inequality which leads to social
separation and exclusion of climate migrants.
Inability to access basic services: Higher education cost, higher food cost, lack
of water source points, lack of quality sanitation and hygiene management in
the urban slum, large distance to water source, lack of drainage facility.
Climate hazards in urban slums: Hot and humid weather, issues of high and
low tides, waterlogging, risk of flooding due to low elevation settlement
Poor environmental conditions in the slum: Congested living place,
inadequate open space, no facility for waste disposal

4. Discussion

In general, rural people experience several challenges in their livelihood and well-
being as a result of climate-induced disasters and consequences. Rural populations com-
monly face several hardships in their livelihoods and overall welfare due to climate-
induced disasters and their repercussions. The individuals residing in the coastal region
of Bangladesh mostly encounter two types of adaptation constraints, namely soft limits
and hard limits, due to climate-induced disasters and calamities. Climate-induced events
have a significant impact on the livelihood, well-being, and assets of coastal communities.
Seasonality also exerts a substantial impact on their livelihood and well-being. They ex-
perience a dearth of employment due to the impact of seasonal factors on their means of
making a living. To address this, they employ a diverse array of adaptive mechanisms.
Rural households endure enduring consequences on their means of living and overall
welfare in the aftermath of severe weather occurrences. The significant consequences of loss
and destruction frequently compel individuals to make a decision to relocate. Hence, the
factors of seasonality and post-disaster problems seem to play a crucial role in influencing
migratory choices.

This study discovered that individuals residing in coastal regions encounter vulnera-
bilities related to climate change that directly affect their means of subsistence. Migration
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emerges as a crucial strategy for these individuals to both cope with and adapt to the
consequences of climate change. For example, individuals residing in the Sutarkhali Union
primarily participate in agricultural endeavors during the rainy season, while the remainder
of the year is dedicated to non-agricultural pursuits. Additionally, they engage in seasonal
migration to urban areas in search of employment possibilities. The agricultural industry is
susceptible to heightened salinity in the soil, scarcity of freshwater, and rising temperatures.
Rural areas engage in various non-agricultural activities such as mud cutting, motorbike
riding, van transportation, and fishing. Furthermore, residents in coastal regions engage in
the cultivation of crops and the rearing of livestock, which serve as sources of revenue and
are occasionally involved in the cultivation of plants. Even though, these non-agricultural
endeavors are dependent on the accessibility of resources and favorable conditions, such
as abundant water for fishing and cultivating plants to feed cattle, as well as well-suited
transportation routes. Nevertheless, the limited availability of clean water, high levels of
salt in the soil, insufficient water supply, and extreme weather conditions have adverse
impacts on these sources of income as well. These income-generating activities need to
be increased for the coastal residents to support their families. In order to adjust to this
situation, numerous residents in coastal areas choose seasonal migration in order to pursue
more lucrative employment prospects in urban areas. This study examines the manner in
which individuals afflicted by certain circumstances utilize migration as a means of adapt-
ing to their situation (see Figure 9). Migration often occurs when the capacity reaches its
maximum in most instances. The existing employment and financial prospects prove inade-
quate in mitigating the loss and damage caused by climate catastrophes, thereby prompting
the decision to migrate. For instance, the pressures on the means of subsistence experienced
by coastal communities due to seasonal variations and gradual changes in climate typically
impose constraints on the ability of these communities to adapt. Individuals opted for
alternative employment and temporarily relocated to oversee their means of subsistence
for a specific duration. Therefore, individuals of this nature possess the capability to restore
these specific boundaries of adjustment by means of seasonal migration. Furthermore, the
gradual occurrence of events and their seasonal nature not only impact individuals” means
of making a living but also have an adverse effect on their overall welfare, including the
availability of food, access to healthcare, and educational opportunities in rural regions.
For instance, the immediate impact of rising salinity and dwindling freshwater availability
adversely affects the well-being and food stability of coastal populations. Furthermore,
these occurrences contribute to the decline in income from the existing livelihood opportu-
nities in rural areas. In response to the financial strain, there was a rise in the number of
youngsters dropping out of school, and they were compelled to engage in child labor in
order to augment their family’s income in the coastal area.

In addition to the typical consequences of gradual events, the inhabitants of coastal
areas in Bangladesh also encounter infrequent but highly intense extreme climate events,
including cyclones, floods, and river erosion (see Figure 9). This study discovered that this
particular type of experience produces both flexible and rigid boundaries of adaptation. The
primary factors contributing to the imposition of strict limitations are the significant impact
of the two giant cyclones, Aila and Sidr, which compelled individuals to abandon their
villages and permanently relocate to urban areas. The rural coastal region saw catastrophic
events like cyclones Aila and Sidr, resulting in substantial destruction, mainly from flooding
and erosion. After the disaster, immediate assistance was offered by both governmental
and non-governmental organizations, which included providing shelter and food to the
impacted communities. Based on the contemplation of urban climate migrants, most of
them experienced irreversible loss and harm that cannot be restored, ultimately reaching
insurmountable thresholds that compelled them to migrate to Khulna permanently. For
example, as per the accounts of urban climate migrants, they relocated to the city in 2009
following the destruction of their house by Cyclone Aila. Their land and properties were
entirely lost due to river erosion, compelling them to relocate to the city permanently. The
populace’s recognition of the enhanced economic opportunities in urban areas was an
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additional catalyst for their permanent relocation. Prior to permanently moving to urban
areas, numerous migrants initially engaged in seasonal travel, sometimes motivated by
observing the enhanced living conditions of their relatives.
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Figure 9. Exploring patterns in loss and damage, migration decisions, adaptation, and post-
migration challenges.

In summary, the study revealed that rural inhabitants in coastal areas typically engage
in two types of migration: seasonal and permanent (see Figure 9). They often engage
in seasonal and temporary movement to adapt to the impacts of seasonality on their
livelihood. Alternatively, people opt for permanent migration as a means of adapting
to adverse circumstances, often as a response to significant loss and damage caused by
extreme climate events such as river erosion, cyclones, and floods. Permanent migration is
often involuntary, occurring when individuals have no other viable means of survival in
their area of origin. Individuals who are impacted by river erosion experience a loss of their
identity and sense of belonging, leading them to relocate to urban regions permanently. A
significant discovery from the study is that individuals who are affected resort to seasonal
movement as an adaptive measure to mitigate the constraints imposed by seasonal impacts.
For instance, as a result of inadequate income-generating prospects during the non-farming
season in rural areas, they opted for temporary migration. The non-agricultural seasons
are particularly susceptible to gradual events such as temperature and salinity increases,
which are caused by insufficient rainfall and scarcity of fresh water. Conversely, permanent
migration decisions are made as a means of adapting to extreme climate occurrences such
as cyclones and river erosion when they reach their maximum capacity. In addition to
these factors, social networks also exert a significant influence on the decision to migrate.
Many individuals living in rural areas choose to permanently relocate due to the presence
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of extensive social connections with their relatives in metropolitan areas and neighbors in
rural areas. This social network also facilitates users in gaining knowledge about superior
employment prospects and improved service amenities in urban areas, hence motivating
individuals to undertake permanent relocation. Nevertheless, some individuals who are
impacted do not embrace migration as a viable approach for adaptation. Several factors
serve as catalysts for non-migration. The profound emotional connection to their native
land and the strong sense of belonging to their ancestral homeland serve as powerful
incentives for people to refrain from migrating under any circumstances. Moreover, the
financial burden of residing in metropolitan regions is an additional worry for individuals
who do not migrate.

Our findings also investigate the migration strategies that inadequately manage the
adverse impacts of climate migrants. The nature of informal settlements in metropolitan
settings might exacerbate the risks to the livelihood and well-being of migrants. Following
their migration, the migrants encounter numerous challenges in securing employment.
They are only able to recuperate if they fully secure stable employment in urban regions.
A need for more literacy or the necessary skills exacerbates this first post-migration issue.
These migrants do not come from a high socio-economic background. Frequently, they
experience conflicts with the host communities. Social networks play a significant role
in job acquisition. The characteristics and amenities provided by the slum and squatter
communities in metropolitan settings, along with the uncertainty of tenure, increased
expense of living, and the risk of eviction, once again demonstrate the constraints on
adaptation in urban regions.

This article proposes several strategies to mitigate the constraints faced by coastal
communities and minimize the likelihood of migration. The study proposes the imple-
mentation of income-generating options during non-farming seasons in order to mitigate
the seasonal impact on livelihoods in rural Bangladesh. This can be achieved through the
provision of government and non-government services, such as vocational training and
skill development programs, targeted towards the rural population. To mitigate salinity, we
propose promoting the cultivation of crops that are resilient to climate conditions and toler-
ant to high salt levels. In addition to this, it is imperative for the local authority to assume
responsibility for ensuring a minimum standard of education for all individuals and to pri-
oritize the improvement of educational and healthcare infrastructure. This study identifies
several structural and non-structural components that directly contribute to enhancing the
adaptive capacity of individuals in addressing loss and damage. For instance, in terms of
the structure factor, the government should enhance transportation systems, improve road
infrastructure, establish disability-inclusive cyclone shelters, and develop a more efficient
transportation network. Additionally, it is essential to integrate health centers, schools,
markets, and cyclone shelters into this network to ensure unimpeded movement during
emergencies. If there are non-structural factors involved, the local authority, government,
and non-government organizations need to enhance their services and support during
the pre-disaster, disaster, and post-disaster periods. They should establish a more robust
network with the affected individuals to enhance their social capital. Additionally, there
should be a focus on improving education for both genders and empowering women in the
decision-making process. Implementing both structural and non-structural interventions
can enhance the adaptive ability of coastal communities, effectively addressing both flexible
and rigid constraints and reducing the likelihood of migration. This study also provides a
method for enhancing the well-being of urban climate migrants. It promotes the creation
of a higher-quality environment in slum settlements and motivates the government to
establish a proactive strategy for relocating settlement facilities after a disaster. This plan
will assist migrants in coping with the stress and limitations of adapting to the post-disaster
situation. This study proposes identifying the specific locations and sectors where seasonal
migrants typically seek employment in order to determine the most common destinations
and industries for earning income. It is recommended that the working conditions in these
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sectors be made accessible and free from obstacles in order to reduce the likelihood of
exploitation and hardships for these laborers.

5. Conclusions

This study seeks to investigate the loss and damage experienced by coastal regions
from the perspective of adaptation. Additionally, it attempts to examine the adaptation
mechanisms employed when migration plays a significant role in addressing loss and
damage. This study assesses the occurrence of Loss and Damage due to constraints on
adaption perspectives. The Khulna and Satkhira districts, situated in the Khulna division of
Bangladesh, were the locations chosen for conducting twenty-four in-depth interviews and
one focus group discussion (FGD) with individuals affected by climate-induced disasters in
rural areas. Additionally, seven interviews were conducted with climate migrants residing
in informal settlements within the Khulna City Corporation. The criteria and snowball
procedures are utilized to identify possible interview participants. This study utilizes
theme analysis to analyze textual data obtained from transcribed interviews, employing
the software NVivo 14.

In the coding process, we follow a sequential approach that involves semantic coding,
latent coding, categorizing, pattern exploration, and theme development. This approach
is aligned with the research objectives. The study demonstrates that individuals who
are affected by climate change utilize seasonal and temporary movement as a strategic
response to deal with the slow effects of climate change, such as increasing temperatures
and salinity in rural areas. However, their ability to adapt reaches its limitations. On
the other hand, individuals choose permanent migration when they reach the maximum
level of adaptation due to severe climate events such as cyclones and river erosion, which
force them to relocate. The social network plays a vital role in this context, as individuals
often depend on the information provided by urban relatives and rural neighbors to make
informed decisions on migration. Nevertheless, a portion of the impacted population
opts not to migrate, instead opting to stay in rural regions as a result of sentimental
connections to their local communities and a strong allegiance to their inherited territories.
They suggest that the exorbitant metropolitan cost of living renders non-migration a more
feasible alternative for mitigating the repercussions of climate-induced loss and harm.
The study’s findings can assist policymakers in prioritizing the development of migration
policies aimed at mitigating the adverse impacts experienced by the coastal population of
Bangladesh. Additionally, it can aid in making decisions to tackle the issues encountered
by climate migrants in both urban and rural regions.

Author Contributions: Conceptualization and methodology S.N., TL.H., M.Z H., KR .R. and NM.H.-M,;
data collection, interview transcription, and data analysis S.N., TL.H., TR, SI,S.B.N., S.TI, MM.H,,
M.Z.H., KR.R. and N.M.H.-M.; writing draft SN., TI.H., TR, S.I., S.B.N,, S.TI, MM.H,, M.ZH.,
KRR. and NM.H.-M,; final editing S.N., TI.H,, TR, S.I,S.B.N,, S.T.I, MM.H,, M.ZH., KR.R. and
N.M.H.-M.; supervision, M.Z.H., KR.R. and N.M.H.-M. All authors have read and agreed to the
published version of the manuscript.

Funding: The research project did not receive any funding.

Institutional Review Board Statement: The study was carried out in compliance with the Declaration
of Helsinki and received approval from the Ethics Clearance Committee of Khulna University
(Reference Number: KUECC-2024-01-04).

Informed Consent Statement: All participants were comprehensively briefed on the assurance of
their anonymity, the purpose behind the research, and the potential utilization of the data in case
of publication. As is standard in all research involving human subjects, ethical approval from the
relevant ethics committee was secured.

Data Availability Statement: The study’s data can be obtained upon request from the the corre-
sponding authors.

Conflicts of Interest: The authors declare no conflicts of interest.



World 2024, 5 104

References

1. Surminski, S.; Lopez, A. Concept of loss and damage of climate change—A new challenge for climate decision-making? A climate
science perspective. Clim. Dev. 2015, 7, 267-277. [CrossRef]

2. United Nations Climate Change. COP 19. Available online: https:/ /unfccc.int/event/cop-19 (accessed on 23 November 2023).

3. United Nations Climate Change. COP 26. Available online: https:/ /unfccc.int/event/cop-26 (accessed on 23 November 2023).

4. United Nations Climate Change. COP 27. Available online: https:/ /unfccc.int/event/cop-27 (accessed on 23 November 2023).

5. McNamara, K.E.; Jackson, G. Loss and damage: A review of the literature and directions for future research. WIREs Clim. Chang.
2019, 10, e564. [CrossRef]

6. Page, E.A,; Heyward, C. Compensating for Climate Change Loss and Damage. Political Stud. 2017, 65, 356-372. [CrossRef]

7.  Roberts, E.; Pelling, M. Loss and damage: An opportunity for transformation? Clim. Policy 2020, 20, 758-771. [CrossRef]

8.  Toussaint, P.; Martinez Blanco, A. A human rights-based approach to loss and damage under the climate change regime. Clim.
Policy 2020, 20, 743-757. [CrossRef]

9.  Ayres, R.U.; Walter, ]. The greenhouse effect: Damages, costs and abatement. Environ. Resour. Econ. 1991, 1, 237-270. [CrossRef]

10. Boyd, E.; James, R.A ; Jones, R.G.; Young, H.R.; Otto, FE.L. A typology of loss and damage perspectives. Nat. Clim. Chang. 2017,
7,723-729. [CrossRef]

11. Field, C.B.; Barros, V.R.; Dokken, D.].; Mach, K.J.; Mastrandrea, M.D.; Bilir, T.E.; Chatterjee, M.; Ebi, K.L.; Estrada, Y.O.; Genova,
R.C; et al. (Eds.) IPCC, 2014: Summary for policymakers. In Climate Change 2014: Impacts, Adaptation, and Vulnerability; Part A:
Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change; Cambridge University Press: Cambridge, UK; New York, NY, USA, 2014; pp. 1-32.

12.  Magnan, A K,; Schipper EL, F,; Duvat VK, E. Frontiers in Climate Change Adaptation Science: Advancing Guidelines to Design
Adaptation Pathways. Curr. Clim. Chang. Rep. 2020, 6, 166-177. [CrossRef]

13. Mechler, R.; Singh, C.; Ebi, K.; Djalante, R.; Thomas, A.; James, R.; Tschakert, P.; Wewerinke-Singh, M.; Schinko, T.; Ley, D.; et al.
Loss and Damage and limits to adaptation: Recent IPCC insights and implications for climate science and policy. Sustain. Sci.
2020, 15, 1245-1251. [CrossRef]

14. Adger, W.N,; Dessai, S.; Goulden, M.; Hulme, M.; Lorenzoni, I.; Nelson, D.R.; Naess, L.O.; Wolf, J.; Wreford, A. Are there social
limits to adaptation to climate change? Clim. Chang. 2009, 93, 335-354. [CrossRef]

15. Dow, K.; Berkhout, F.; Preston, B.L.; Klein R], T.; Midgley, G.; Shaw, M.R. Limits to adaptation. Nat. Clim. Chang. 2013, 3, 305-307.
[CrossRef]

16. Leal Filho, W.; Nalau, J. (Eds.) Limits to Climate Change Adaptation; Springer International Publishing: Basel, Switzerland, 2018.
[CrossRef]

17.  Sakdapolrak, P.; Borderon, M.; Sterly, H. The limits of migration as adaptation. A conceptual approach towards the role of
immobility, disconnectedness and simultaneous exposure in translocal livelihoods systems. Clim. Dev. 2023, 16, 87-96. [CrossRef]

18.  Bettini, G. Climate migration as an adaption strategy: De-securitizing climate-induced migration or making the unruly governable?
Crit. Stud. Secur. 2014, 2, 180-195. [CrossRef]

19. Ferris, E. Research on climate change and migration where are we and where are we going? Migr. Stud. 2020, 8, 612-625.
[CrossRef]

20. Gemenne, E; Blocher, ]. How can migration serve adaptation to climate change? Challenges to fleshing out a policy ideal. Geogr. J.
2017, 183, 336-347. [CrossRef]

21. McLeman, R.; Wrathall, D.; Gilmore, E.; Thornton, P.; Adams, H.; Gemenne, F. Conceptual framing to link climate risk assessments
and climate-migration scholarship. Clim. Chang. 2021, 165, 24. [CrossRef]

22. Rana, M.M.P; Ilina, I.N. Climate change and migration impacts on cities: Lessons from Bangladesh. Environ. Chall. 2021, 5,
100242. [CrossRef]

23.  Vinke, K.; Bergmann, J.; Blocher, J.; Upadhyay, H.; Hoffmann, R. Migration as Adaptation? Migr. Stud. 2020, 8, 626—634. [CrossRef]

24. Wiederkehr, C.; Beckmann, M.; Hermans, K. Environmental change, adaptation strategies and the relevance of migration in
Sub-Saharan drylands. Environ. Res. Lett. 2018, 13, 113003. [CrossRef]

25. Felli, R. Managing Climate Insecurity by Ensuring Continuous Capital Accumulation: “Climate Refugees” and “Climate
Migrants.”. New Political Econ. 2013, 18, 337-363. [CrossRef]

26. UNFCCC. Report of the Conference of the Parties on Its Sixteenth Session, Held in Cancun from 29 November to 10 December
2010: Decision 1/CP.16 The Cancun Agreements. 2010. Available online: https://unfccc.int/resource/docs/2010/copl6/eng/07
a01.pdf (accessed on 13 January 2024).

27. UNDRR. Sendai Framework for Disaster Risk Reduction 2015-2030. 2015. Available online: https://www.undrr.org/publication/
sendai-framework-disaster-risk-reduction-2015-2030 (accessed on 13 January 2024).

28. United Nations. Resolution Adopted by the General Assembly on 19 December 2018. 2019. Available online: https://www.un.
org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_73_195.pdf (accessed on 13
January 2024).

29. Bilsborrow, R. Rural Poverty, Migration, and the Environment in Developing Countries: Three Case Studies; Policy Research Working
Paper Series; The World Bank: Washington, DC, USA, 1992.

30. McLeman, R.; Smit, B. Migration as an Adaptation to Climate Change. Clim. Chang. 2006, 76, 31-53. [CrossRef]

31. Black, R.; Bennett SR, G.; Thomas, S.M.; Beddington, J.R. Migration as adaptation. Nature 2011, 478, 7370. [CrossRef] [PubMed]


https://doi.org/10.1080/17565529.2014.934770
https://unfccc.int/event/cop-19
https://unfccc.int/event/cop-26
https://unfccc.int/event/cop-27
https://doi.org/10.1002/wcc.564
https://doi.org/10.1177/0032321716647401
https://doi.org/10.1080/14693062.2019.1680336
https://doi.org/10.1080/14693062.2019.1630354
https://doi.org/10.1007/BF00367920
https://doi.org/10.1038/nclimate3389
https://doi.org/10.1007/s40641-020-00166-8
https://doi.org/10.1007/s11625-020-00807-9
https://doi.org/10.1007/s10584-008-9520-z
https://doi.org/10.1038/nclimate1847
https://doi.org/10.1007/978-3-319-64599-5
https://doi.org/10.1080/17565529.2023.2180318
https://doi.org/10.1080/21624887.2014.909225
https://doi.org/10.1093/migration/mnaa028
https://doi.org/10.1111/geoj.12205
https://doi.org/10.1007/s10584-021-03056-6
https://doi.org/10.1016/j.envc.2021.100242
https://doi.org/10.1093/migration/mnaa029
https://doi.org/10.1088/1748-9326/aae6de
https://doi.org/10.1080/13563467.2012.687716
https://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf
https://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_73_195.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_73_195.pdf
https://doi.org/10.1007/s10584-005-9000-7
https://doi.org/10.1038/478477a
https://www.ncbi.nlm.nih.gov/pubmed/22012304

World 2024, 5 105

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

McLeman, R. Conclusion: Migration as Adaptation: Conceptual Origins, Recent Developments, and Future Directions. In
Migration, Risk Management and Climate Change: Evidence and Policy Responses; Milan, A., Schraven, B., Warner, K., Cascone, N.,
Eds.; Springer International Publishing: Basel, Switzerland, 2016; pp. 213-229. [CrossRef]

Ober, K.; Sakdapolrak, P. How do social practices shape policy? Analysing the field of ‘migration as adaptation” with Bourdieu’s
‘Theory of Practice’. Geogr. J. 2017, 183, 359-369. [CrossRef]

Warner, K.; Afifi, T. Where the rain falls: Evidence from 8 countries on how vulnerable households use migration to manage the
risk of rainfall variability and food insecurity. Clim. Dev. 2014, 6, 1-17. [CrossRef]

Jacobson, C.; Crevello, S.; Chea, C.; Jarihani, B. When is migration a maladaptive response to climate change? Reg. Environ.
Change 2019, 19, 101-112. [CrossRef]

de Sherbinin, A.; Castro, M.; Gemenne, F.; Cernea, M.M.; Adamo, S.; Fearnside, PM.; Krieger, G.; Lahmani, S.; Oliver-Smith, A.;
Pankhurst, A.; et al. Preparing for Resettlement Associated with Climate Change. Science 2011, 334, 456-457. [CrossRef] [PubMed]
Wilmsen, B.; Webber, M. What can we learn from the practice of development-forced displacement and resettlement for organised
resettlements in response to climate change? Geoforum 2015, 58, 76-85. [CrossRef]

Arnall, A. Resettlement as climate change adaptation: What can be learned from state-led relocation in rural Africa and Asia?
Clim. Dev. 2019, 11, 253-263. [CrossRef]

Gharbaoui, D.; Blocher, J. Limits to Adapting to Climate Change Through Relocations in Papua-New Guinea and Fiji. In Limits to
Climate Change Adaptation; Leal Filho, W., Nalau, J., Eds.; Springer International Publishing: Basel, Switzerland, 2018; pp. 359-379.
[CrossRef]

Adger, W.N,; Barnett, ]. Compensation for climate change must meet needs. Nature 2005, 436, 7049. [CrossRef]

Musah-Surugu, 1.].; Ahenkan, A.; Bawole, ].N.; Darkwah, S.A. Migrants’ remittances: A complementary source of financing
adaptation to climate change at the local level in Ghana. Int. J. Clim. Chang. Strateg. Manag. 2017, 10, 178-196. [CrossRef]

Betts, A. Survival Migration: Failed Governance and the Crisis of Displacement; Cornell University Press: Ithaca, NY, USA, 2013;
Available online: https://www.jstor.org/stable/10.7591/j.ctt32b5cd (accessed on 14 January 2024).

Eriksen, S.H.; Nightingale, A J.; Eakin, H. Reframing adaptation: The political nature of climate change adaptation. Glob. Environ.
Chang. 2015, 35, 523-533. [CrossRef]

Zaman, M.; Alam, M. (Eds.) Living on the Edge: Char Dwellers in Bangladesh; Springer International Publishing: Basel, Switzerland,
2021. [CrossRef]

International Institute for Environment and Development. Climate-Induced Migration Illustrates Loss and Damage Already Being
Felt by Communities. Available online: https://www.iied.org/climate-induced-migration-illustrates-loss-damage-already-
being-felt-communities (accessed on 23 November 2023).

Black, R.; Arnell, N.-W.; Adger, W.N.; Thomas, D.; Geddes, A. Migration, immobility and displacement outcomes following
extreme events. Environ. Sci. Policy 2013, 27, S32-543. [CrossRef]

Deshingkar, P. Environmental risk, resilience and migration: Implications for natural resource management and agriculture.
Environ. Res. Lett. 2012, 7, 015603. [CrossRef]

Afjal Hossain, M.; Imran Reza, M.; Rahman, S.; Kayes, I. Climate Change and its Impacts on the Livelihoods of the Vulnerable
People in the Southwestern Coastal Zone in Bangladesh. In Climate Change and the Sustainable Use of Water Resources; Leal Filho,
W., Ed.; Springer: Berlin/Heidelberg, Germany, 2012; pp. 237-259. [CrossRef]

Ha-Mim, N.M.; Hossain, M.Z.; Rahaman, K.R.; Mallick, B. Exploring Vulnerability—Resilience-Livelihood Nexus in the Face of
Climate Change: A Multi-Criteria Analysis for Mongla, Bangladesh. Sustainability 2020, 12, 7054. [CrossRef]

Ha-Mim, N.M.; Hossain, M.Z. Factors Affecting Rural Communities” Adaptation Choices to Climate Change Effects in Southwest
Bangladesh. In Handbook of Climate Change Management: Research, Leadership, Transformation; Leal Filho, W., Luetz, J., Ayal, D., Eds.;
Springer International Publishing: Basel, Switzerland, 2020; pp. 1-24. [CrossRef]

Ha-Mim, N.M.; Hossain, M.Z. Application of GIS and AHP-Based Integrated Methodology for Mapping and Characterizing
Socioeconomic Vulnerability to Natural Hazards: A Case Study of Southwestern Coastal Bangladesh. In A System Engineering
Approach to Disaster Resilience; Ghosh, C., Kolathayar, S., Eds.; Springer Nature: Berlin/Heidelberg, Germany, 2022; pp. 187-203.
[CrossRef]

Mudasser, M.; Hossain, M.Z.; Rahaman, K.R.; Ha-Mim, N.M. Investigating the Climate-Induced Livelihood Vulnerability Index
in Coastal Areas of Bangladesh. World 2020, 1, 149-170. [CrossRef]

Rahman Md, M.; Hossain Md, A.; Ali Md, R.; Ahmed, Z.; Hedayutul Islam, A.H.M. Assessing vulnerability and adaptation
strategy of the cyclone affected coastal area of Bangladesh. Geoenviron. Disasters 2022, 9, 6. [CrossRef]

Rakib, M.A,; Sasaki, J.; Pal, S.; Newaz, M.A.; Bodrud-Doza, M.; Bhuiyan, M.A.H. An investigation of coastal vulnerability and
internal consistency of local perceptions under climate change risk in the southwest part of Bangladesh. J. Environ. Manag. 2019,
231, 419-428. [CrossRef] [PubMed]

Felgenhauer, T. Addressing the limits to adaptation across four damage-response systems. Environ. Sci. Policy 2015, 50, 214-224.
[CrossRef]

Sakdapolrak, P.; Naruchaikusol, S.; Ober, K.; Peth, S.; Porst, L.; Rockenbauch, T.; Tolo, V. Migration in a changing climate. Towards
a translocal social resilience approach. DIE ERDE-]. Geogr. Soc. Berl. 2016, 147, 2. [CrossRef]

Chambers, R. Editorial Introduction: Vulnerability, Coping and Policy. IDS Bull. 1989, 20, 1-7. [CrossRef]


https://doi.org/10.1007/978-3-319-42922-9_11
https://doi.org/10.1111/geoj.12225
https://doi.org/10.1080/17565529.2013.835707
https://doi.org/10.1007/s10113-018-1387-6
https://doi.org/10.1126/science.1208821
https://www.ncbi.nlm.nih.gov/pubmed/22034418
https://doi.org/10.1016/j.geoforum.2014.10.016
https://doi.org/10.1080/17565529.2018.1442799
https://doi.org/10.1007/978-3-319-64599-5_20
https://doi.org/10.1038/436328c
https://doi.org/10.1108/IJCCSM-03-2017-0054
https://www.jstor.org/stable/10.7591/j.ctt32b5cd
https://doi.org/10.1016/j.gloenvcha.2015.09.014
https://doi.org/10.1007/978-3-030-73592-0
https://www.iied.org/climate-induced-migration-illustrates-loss-damage-already-being-felt-communities
https://www.iied.org/climate-induced-migration-illustrates-loss-damage-already-being-felt-communities
https://doi.org/10.1016/j.envsci.2012.09.001
https://doi.org/10.1088/1748-9326/7/1/015603
https://doi.org/10.1007/978-3-642-22266-5_15
https://doi.org/10.3390/su12177054
https://doi.org/10.1007/978-3-030-22759-3_59-1
https://doi.org/10.1007/978-981-16-7397-9_14
https://doi.org/10.3390/world1020012
https://doi.org/10.1186/s40677-022-00209-2
https://doi.org/10.1016/j.jenvman.2018.10.054
https://www.ncbi.nlm.nih.gov/pubmed/30368152
https://doi.org/10.1016/j.envsci.2015.03.003
https://doi.org/10.12854/erde-147-6
https://doi.org/10.1111/j.1759-5436.1989.mp20002001.x

World 2024, 5 106

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74.

75.

Kabeer, N. Safety Nets and Opportunity Ladders: Addressing Vulnerability and Enhancing Productivity in South Asia; Working Paper
159; Overseas Development Institute: London, UK, 2002.

Start, D.; Johnson, C. Livelihood Options? The Political Economy of Access, Opportunity and Diversification, Working Paper 233;
Overseas Development Institute: London, UK, 2004.

Hossain, M.Z. Pro-Poor Urban Adaptation to Climate Change in Bangladesh: A Study of Urban Extreme Poverty, Vulnerability
and Asset Adaption. Ph.D. Thesis, Heriot-Watt University, Edinburgh, UK, 2014. Available online: https://www.ros.hw.ac.uk/
handle/10399/2779 (accessed on 14 January 2024).

Jones, R.; Boer, R.; UNFCCC NAP Central. Technical Paper 4: Assessing Current Climate Risks. 2003. Available online: https://www4
.unfcec.int/sites/NAPC/Country%20Documents/General /apf%?20technical %20paper04.pdf (accessed on 14 January 2024).
Brooks, N. Vulnerability, Risk and Adaptation: A Conceptual Framework. Tyndall Cent. Clim. Chang. 2003, 38, 1-16.

Ribot, J. Vulnerability does not just fall from the sky: Toward multi-scale pro-poor climate policy. In Handbook on Climate
Change and Human Security; Edward Elgar Publishing: Northampton, MA, USA, 2013; pp. 164-199. Available online: https:
/ /www.elgaronline.com/edcollchap /edcoll /9780857939104 /9780857939104.00016.xml (accessed on 14 January 2024).

van der Geest, K.; Schindler, M. Handbook for Assessing Loss and Damage in Vulnerable Communities; United Nations University
Institute for Environment and Human Security: Bonn, Germany, 2017. Available online: https:/ /collections.unu.edu/view/UNU:
6032 (accessed on 14 January 2024).

Allen, K. Vulnerability reduction and the community-based approach: A Philippines study. In Natural Disaster and Development in
a Globalizing World; Routledge: Hoboken, NJ, USA, 2003.

Romero Lankao, P; Qin, H. Conceptualizing urban vulnerability to global climate and environmental change. Curr. Opin. Environ.
Sustain. 2011, 3, 142-149. [CrossRef]

Fiissel, H.-M. Review and Quantitative Analysis of Indices of Climate Change Exposure, Adaptive Capacity, Sensitivity, and Impacts;
World Bank: Washington, DC, USA, 2010. Available online: http://hdl.handle.net/10986/9193 (accessed on 14 January 2024).
International Organization for Migration (IOM). Assessing the Evidence: Environment, Climate Change and Migration in
Bangladesh. 2010. Available online: https://publications.iom.int/system/files/pdf/environment_climate_change_bangladesh.
pdf (accessed on 14 January 2024).

Roy, M.; Guy, S.; Hulme, D.; Jahan, F. Poverty and Climate Change in Urban Bangladesh (Climurb): An Analytical Framework.
SSRN Electron. J. 2011. [CrossRef]

Ha-Mim, N.M. Multi-Hazard Risk Assessment and Mapping Using Remote Sensing and GIS in South-Western Coastal Bangladesh.
Master’s Thesis, Khulna University, Khulna, Bangladesh, 2022.

Mukaddim, S.; Hossain, M.Z. Exploring the relationship between distinct identity formation and urban climate displacees in a
post-migration context. SN Soc. Sci. 2021, 1, 186. [CrossRef]

CARITASBANGLADESH Caritas Khulna Region. Available online: https://caritasbd.org/contact-us/caritas-khulna-region/
(accessed on 23 November 2023).

Suri, H. Purposeful Sampling in Qualitative Research Synthesis. Qual. Res. J. 2011, 11, 63-75. [CrossRef]
BUSINESSRESEARCHMETHODOLOGY. Snowball Sampling. Available online: https:/ /research-methodology.net/sampling-in-
primary-data-collection/snowball-sampling/ (accessed on 23 November 2023).

Braun, V.; Clarke, V. Successful Qualitative Research: A Practical Guide for Beginners; SAGE Publication: London, UK, 2013.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.ros.hw.ac.uk/handle/10399/2779
https://www.ros.hw.ac.uk/handle/10399/2779
https://www4.unfccc.int/sites/NAPC/Country%20Documents/General/apf%20technical%20paper04.pdf
https://www4.unfccc.int/sites/NAPC/Country%20Documents/General/apf%20technical%20paper04.pdf
https://www.elgaronline.com/edcollchap/edcoll/9780857939104/9780857939104.00016.xml
https://www.elgaronline.com/edcollchap/edcoll/9780857939104/9780857939104.00016.xml
https://collections.unu.edu/view/UNU:6032
https://collections.unu.edu/view/UNU:6032
https://doi.org/10.1016/j.cosust.2010.12.016
http://hdl.handle.net/10986/9193
https://publications.iom.int/system/files/pdf/environment_climate_change_bangladesh.pdf
https://publications.iom.int/system/files/pdf/environment_climate_change_bangladesh.pdf
https://doi.org/10.2139/ssrn.1833503
https://doi.org/10.1007/s43545-021-00195-6
https://caritasbd.org/contact-us/caritas-khulna-region/
https://doi.org/10.3316/QRJ1102063
https://research-methodology.net/sampling-in-primary-data-collection/snowball-sampling/
https://research-methodology.net/sampling-in-primary-data-collection/snowball-sampling/

	Introduction 
	Materials and Methods 
	Conceptual Framework 
	Study Area 
	Sampling Technique 
	Data Collection 
	Data Analysis 

	Results 
	Climate Changes Hazards and Vulnerability in Coastal Region 
	Extreme Events Impact 
	Slow-Onset Events Impact 

	Loss and Damage Perspective in Rural Region 
	Adaptation and Coping Strategies Shaped by Loss and Damage 
	Driving Factors behind the Adaptive Capacity in Rural Regions 
	Limits to Adaptation as a Result of Loss and Damage 

	Migration as an Adaptation in Coastal Bangladesh 
	Drivers behind Migration Decision and Pattern of Migration 
	Initial Difficulties Faced by Affected People after Migration 

	Loss and Damage Perspective of Climate Migrants in Urban Areas 

	Discussion 
	Conclusions 
	References

