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ABSTRACT

ARTICLE INFO

This study examined the resilience of two unions (Uttar Bedkashi and Koyra) in
Bangladesh's Khulna district to climate change-induced disasters concerning their
livelihood sustainability. This study employed the Resilience Index Measurement
and Analysis Il (RIMA-1I) methodology to assess the livelihood resilience of
vulnerable populations in the southwest coastal region. A survey of 150 households
in each union assessed their income, food accessibility, socio-demographics,
agricultural and non-agricultural assets, farming practices and technologies,
adaptability, sensitivity, and access to essential services. We conducted this study to
determine their resilience capacities, encompassing their ability to adapt, absorb, and
transform. After the data were merged, a composite index was used to compare the
resilience scores. The findings of this study showed that Koyra was the most resilient
in terms of income and food access, while Uttar Bedkashi may be resilient in terms
of social safety nets. Overall, LRI revealed that Koyra union exhibited the highest
resilience (0.46), while Uttar Bedkashi union demonstrated the lowest resilience
(0.36). Providing loans, raising livestock, employing irrigation machinery, utilizing
boats, applying fertilizers to agricultural fields, and relying on agriculture as the
primary income source were recognized as key markers of resilience in the research
area. To strengthen southwest coastal residents' resilience, local government, NGO,
and public-private capacity-building programs should be developed. This study may
help develop viable programs, adaptation strategies, and methods to improve
southwestern coastal homes.
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Introduction

Climate-related disasters are becoming a significant global
problem. Various hazardous occurrences are occurring
with greater frequency, jeopardizing the socioeconomic
stability of local populations, and climate variability is
considered the primary factor contributing to the escalation
of these hazardous events (Azam et al., 2021; Didar-UL
Islam et al., 2020). Experts agree that there is no way to
slow climate change (IPCC, 2007). According to Hoegh-
Guldberg and Bruno (2010) and Wheeler and Braun
(2013), a major disaster can affect people's livelihoods by
causing deaths and environmental damage, which are
necessary for oneself and one's dependents to survive. The
incidence and intensity of these natural disasters have
escalated due to human activities on the environment,
including  settlement, urbanization, and resource
exploitation (FAO, 2016; Jang and Wang, 2009; Sina et
al., 2019; IPCC, 2015). Consequently, governments,
societies, and the scientific community are all concerned
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about the impacts of climate change on ethnic groups
(Zhang et al., 2019).

Moreover, extreme weather occurrences are known
for disrupting individuals' daily lives by damaging their
homes, possessions, and other assets, in addition to
affecting their income and stock valuations. This results in
persons experiencing poverty and enduring prolonged
shocks and stresses. Numerous livelihood changes might
exacerbate vulnerability when coupled with alterations in
the ecosystem (Sallu et al., 2010; Zhang et al., 2019).
Consequently, the daily lives of impoverished individuals
in numerous developing nations are disproportionately
vulnerable to various shocks and pressures (Hirons et al.,
2018). Specifically, these severe weather occurrences
present a significant threat to local livelihoods and asset
foundations in coastal regions of developing areas.

Bangladesh, as a developing nation, is regarded as one
of the most vulnerable countries to natural disasters due to
its coastal proximity, physical characteristics, high
population density, insufficient awareness, and sluggish
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economy (Rahman et al., 2019). Bangladesh has numerous
natural disasters and climate-related events annually,
including floods, cyclones, droughts, and riverbank
erosion (Azad et al., 2013). On average, the nation
experiences highly intense tropical cyclones every three
years, resulting in 70% of the population being homeless.
Moreover, as much as 80% of the population is adversely
affected by annual flooding, which inundates between 25
and 60% of the total land area. Consequently, floods and
cyclones are regarded as the most catastrophic climate
disasters in Bangladesh (Bank, 2018; Tajrin and Hossain,
2017). This situation adversely impacted the livelihoods of
impoverished rural communities in Bangladesh (Bhuiyan
etal., 2017).

The southwest coastal region of Bangladesh,
encompassing the districts of Satkhira, Khulna, Bagerhat,
and Jashore, is significantly more vulnerable to climate-
induced disasters, such as severe cyclones, which have
resulted in extensive property damage, loss of human and
animal life, inundation of low-lying areas, failure of
embankments, uprooting of trees, and displacement of
numerous families (Afroz et al., 2021; Aid, 2019; IFRC,
2021; Kabir et al., 2016). Cyclones are responsible for the
incursion of saline water, freshwater scarcity, alterations
to living conditions, difficulties in accessing healthcare,
inadequate sanitation, and famine. All of these intensify
other problematic circumstances, including migration and
evolving livelihood trends (Tajrin and Hossain, 2017). In
addition to these intense cyclones, additional calamities
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such as tidal waves, floods, riverbank erosion, and
waterlogging are commonly documented in this region of
Bangladesh. Consequently, various socio-economic
factors, including age, gender, education, income, housing
type, sanitary facilities, and savings, function as influential
determinants that enhance susceptibility to the impacts of
natural disasters (Chang, 2007). Due to the damage to life,
property, and agricultural yields, affected households have
become increasingly susceptible to sustaining their living
standards. Simultaneously, most coastal households lack
the financial resources to integrate adaptation measures
into long-term adjustment strategies (Houge et al., 2019;
Mudassar et al., 2020).

The present condition of livelihood activities in the
southwest coastal regions of Bangladesh reveals that
individuals are under significant stress due to climatic
variability, with these pressures intensifying daily (Awal
et al.,, 2013; Amin et al., 2018). Assessing livelihood
resilience is essential for advancing their livelihoods while
enhancing resilience. Thus, they are equipped to address
the adverse effects of natural catastrophes. The prior
literature has focused on the regional vulnerability, with
fewer quantitative indicators to compare the micro-level
differences in resilience within the high-risk zone, and this
study tried to fill this research gap. The primary objective
of the study is to evaluate the resilience of households'
livelihoods in response to climate-related risks in Koyra
Upatzila.

Climate Change Drivers and Risks

Adaptive Capacity

e Income and Food [ |
Access

e Agricultural Transformative
Asset Absorptive Capacity Capacity

e Non-agricultural e Climate e  Access to Basic
Asset Variability Services

e Agricultural e  Sensitivity e Social Safety
Practice and
Technology NEE

e Household
Adaptive
Capacitv Livelihood Resilience

Figure 1: Framework on Livelihood Resilience to Climate-Related Disasters

This research utilized a purposive sampling technique
to examine the effects of coastal catastrophes in Koyra
Upazila, Khulna, Bangladesh. The study location was
selected because of its susceptibility to cyclones, tidal
surges, and saline intrusion. The selection of the study area
is purposive because of its geographic exposure to
continuous natural disasters. This sampling technique has
been selected over random sampling to ensure the
inclusion of people most affected by climatic hazards.
Primary data have been collected via household surveys
performed from March to April (2023), utilizing a
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scheduled interview schedule. A total of 300 household
heads (both male and female) from two randomly selected
unions (due to minimize the sampling bias), Uttar
Bedkashi (150) and Koyra (150), participated in the
survey. In cases where the household head was
unavailable, the eldest adult member was interviewed. The
enumerators, after receiving prior training, used a random
walk approach to select households and reduce study area-
based selection bias and obtain consent from community
leaders before data collection. Secondary data were
gathered from published literature, official records, and
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relevant sources to support the study's analysis. Ethical
approval for this study has been obtained from Khulna
University, and all respondents were informed about the
purpose of the research. No personal information has been
collected in this study interview, and their voluntary
participation was the major priority. It has been ensured to
the respondents that the data will be used only for
academic purposes.

To determine livelihood resilience to climate-related
disasters, several research frameworks have been
introduced over the decades (FAO, 2016; Sarker et al.,
2020; Al-Maruf et al., 2021; Mallick, 2019; Uddin et al.,
2021). Besides, theoretical frameworks specify certain
environmental management directions and suggest
methodologies for estimating livelihood resilience to
climate change (Campbell, 2021). The important elements
of livelihood resilience are often indicated by these
frameworks: i) adaptive, ii) absorptive, and iii)
transformative capacity (Bene et al., 2012). However, in
this framework, there are some sub-indicators. Authors
have expanded the livelihood resilience framework by
using four more variables, like Non-agricultural Asset,
Household Adaptive Capacity, Sensitivity, and Access to
Basic Services.

The livelihood Resilience Index was employed to
achieve the objective of this study. The author utilized the
sustainable livelihood framework and converted it into a
composite index based on 9 distinct indicators proposed by
FAO (2016) to measure livelihood resilience (Sarker et al.,
2020). According to FAO (2016), resilience depends on
the following three dimensions:

Resilience = f (adaptive, absorptive, transformative

capacity)

These nine components: Income and Food Access,
Agricultural Asset, Non-agricultural Asset, Agricultural
Practice and Technology, Household Adaptive Capacity,
Sensitivity, Access to Basic Services, Climate Variability
as well as Social Safety Nets were assessed by equally
weighting each of the three main components, such as
adaptive, absorptive, and transformative capacity to
calculate the Livelihood Resilience of each study site.

Using an aggregated standard mean, this approach
creates a resilience index for a collection of indicators.
This enables the identification of parameters or drivers that
may be used to evaluate participation and monitoring
systems. Since each sub-component is not measured on the
same scale, Equation (i) was used to standardize each
indicator. For an indication, standardized values ranged
from 0 to 1.

SL' - Smin .

Indexg, = .
St Smax = Smin O
Where, Index;, is a standardized value of an indicator for
a household (HH); S; is the actual value of the same
indicator, and Smin and Smax are the minimum and
maximum values, respectively, of the same indicator.

After each indicator was standardized, the sub-
components were averaged using Equation (ii) to
determine the value of each main component, including
Income and Food Access (IFA), Agricultural Asset (AA),
Non-agricultural Asset (NAA), Agricultural Practice and
Technology (APT), Household Adaptive Capacity (AC),
Climate Variability (CC), Sensitivity (S), Access to Basic
Services (ABS), and Social Safety Nets (SSN).
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n
i Indexsui

M, 1))

Wherein, M, = one of the nine major components for union
u [ Income and Food Access, Agricultural Asset, Non-
agricultural Asset, Agricultural Practice and Technology,
Household Adaptive Capacity, Sensitivity, Climate
Variability, Access to Basic Services and Social Safety
Nets], Indexsui represents the sub-components, indexed

by i that comprise each vital element, and n is the number
of sub-components in each element.

Once values were determined for each of the nine
principal components of a union, Equation (iii) was used
to calculate the average to develop the union level LRI:

2?=1WM<Mui
LRL= ——— .......... (iii
S S W (iii)

That can also be written as

LRIv
VV[FAIFAU + WABsABSU + WWAAAAU + WNAANAAU + WAPTAPTU

B +WssySSNv + W CCv + WsSy + WacACv
" Wipa + Waps + Wiwaa + Waaa + Wapr + Wy + Wee + W + Wac
where LRI, the Livelihood Resilience Index for each
union u, equals the weighted average of the nine major
components. The weights of each W, major
components, which were determined by the number of
sub-components that made up each vital component and
were included to assure that all sub-components contribute
evenly to the overall LRI (Sullivan et al., 2002).

The index for Adaptive Capacity (AdaCap) includes
Income and Food access, Agricultural Asset, Non-
agricultural Asset, Agricultural Practice and Technology,
and Household Adaptive Capacity were measured in
equation no. (v) as follows,

IndexAdaCap =

Waq1IFA+ W g2 AA+ W q g3 NAA+W q g APT+W 4 g5 AC

Wad1+*Wad2+Wad3+WadatWads

Wherever, Waa1, Waaz2, Waas, Waas, Waas  represents the
weightage for the household’s Income and Food Access
(IFA), Household’s Agricultural Asset (AA), Household’s
Non-agricultural Asset (NAA), Household’s Agricultural
Practice and Technology (APT), and Household’s
Adaptive Capacity (AC) for particular area
correspondingly.

The Absorptive Capacity (AbsCap) index includes
Sensitivity and Climatic Variability and was measured as
follows: equation no. (vi):

IndexAbsCap = Wit Wones

Where, Woaps1, Waps2  represent the weightage for
Household’s Sensitivity (S), and Household’s perception
of Climatic Variability (CC), respectively.

The index of Transformative Capacity (TC) was
calculated from Access to Basic Services and Social Safety

Nets, as follows: equation no. (vii):
Witr1ABS+ W2 SSN

a

Waps1S+ Waps2CC

IndexTransCap = —
tri tr2

Where, Wir1, Wer2 denote weightage for Household’s
Access to Basic Services (ABS), and Household’s Social
Safety Nets (SSN) respectively.

In this study, the LRI was scaled from 0 (low
resilience) to 1 (high resilience) to show the resilience
status of inter and intra-groups of respondents.

N (1))
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Results

Socio-economic Characteristics of the Households
Socio-demographic Profile

The most important socio-demographic characteristics of
the respondent households in this study area are listed in
Table 1. With an average age of 46.20 (= 10.20) years in
Koyra and 43.77 (x 11.213) years in Uttar Bedkashi, the
respondents indicate having seen significant changes in
climatic trends and have been more severely affected by
climate-related calamities during the past ten years. The
majority of the respondents' households were headed by
males, as the percentage of male respondents in Koyra is

Khulna University Studies 22(2):300-316:2025

74% and 82% in Uttar Bedkashi, and the rest of the
percentage is female. In this study, the average family
member of the respondent is 4.85 (+ 1.48) in Koyra and
4.76 (£ 1.398) in Uttar Bedkashi. The results also indicated
that the percentage of the working age population (> 14
and < 65 years) of the respondent's household is higher in
Koyra than Uttar Bedkashi, with an average of 1.32 (x
.468) compared to 1.31 (£ .533).

Table 1: Socio-demographic Profile Values

Major i . Koyra Uttar Bedkashi
Components Sl BOMENELS Unit (Max — Min) (Max — Min)
Mean = SD 46.20 + 10.20 43.77 £11.213
Age of the HH heads (years) (66 — 26) (70— 25)
Socio- % of male-headed HHs Percent (103)4 0) (10%2 0)
demographic . _
rofilg P . Mean + SD 4.85+1.48 4.76 £1.398
p % of HHs Family member (individuals) 8-2) ©-2)
. . Mean = SD 1.32 £ .468 1.31+£.533
% of HHs Working age population (individuals) 2-1) (3-1)

Note: Max = Maximum; Min = Minimum; SD = Standard Deviation

Income and Food Access

At the same time, the percentage of the two union
households that lend money to others is 45% in Koyra and
20% in Uttar Bedkashi. In Koyra, the percentage of not
borrowing money from other relatives is 53% while in
Uttar Bedkashi, it is 50%. Along with, 59% of people in
Uttar Bedkasi and 65% of people in Koyra reported not
borrowing money from their neighbors. Additionally,
about 56% of households in Koyra and 33% Uttar
Bedkashi did not borrow money from NGOs or
commercial banks in the last 12 months. Besides, this

study found that about 53% of the households in Koyra and
28% of the households in Uttar Bedkashi were not worried
about the lack of sufficient food during the previous three
months. Findings also showed that 42% of people in Uttar
Bedkashi and 61% of those in Koyra reported eating fewer
than three meals a day owing to food shortages over the
past three months. Furthermore, about 69% of the
households in Koyra did not go to bed hungry during the
past three months due to a lack of sufficient food and the
percentage in Uttar Bedkashi is 67%.

Table 2: Income and Food Access Values

Major Sub-components Unit Koyra Uttar Bedkashi
Components (Max — Min) (Max — Min)
% of HHs lending money to others Percent (10?)5_ 0) (10%0_ 0)
% of HHs not borrowing money from other Percent 53 50
relatives (100 - 0) (150 - 0)
%_of HHSs not taking out loans from other Percent 65 59
Income and neighbors (100 - 0) (100 - 0)
% of HHs not borrowing money from NGOs or 56 33
Food Access . Percent
(IFA) commercial banks _ (100 - 0) (100 - 0)
% of HHs not worry about the lack of sufficient Percent 53 28
food (100 - 0) (100 - 0)
% of not eating fewer than three meals per day Percent 61 42
due to the unavailability of food (100 - 0) (100 - 0)
% of HHSs not going to bed in hunger due to a lack Percent 69 67
of sufficient food (100 - 0) (100 - 0)

Note: Max = Maximum; Min = Minimum

Agricultural Asset

Then, the result found that a substantial number of
households had livestock (agricultural assets) like cows
including 57% in Koyra and 38% in Uttar Bedkashi. It also
showed the percentage of rearing goats in Koyra is 49%
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and Uttar Bedkashi is 38%. Moreover, about 60% of the
households have Poultry in Koyra and 30% in Uttar
Bedkashi.
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Table 3: Agricultural Asset Values

?Zﬂoarjnopronents SHID BOMRENEIS i (Maﬁozrls/lin) U(tlsjle:le—edl\ljl?rs:)1i
% of HHs having Cows Percent (1037_ 0) (10?(’)8_ 0)
ﬁggt:u(%&?l % of HHs having Goats Percent (10?)9_ 0) (10?(’)8_ 0)
% of HHSs having Poultry Percent (10?)0- 0) (1020_ 0)

Note: Max = Maximum; Min = Minimum

Non-agricultural Asset

In a similar vein, the results showed that many households,
notably 51% in Koyra and 39% in Uttar Bedkashi, owned
assets unrelated to agriculture, such as motorcycles, vans,
or bicycles. Additionally, it revealed the percentage of

households who have irrigation machines and the
percentage in Koyra is 39% and Uttar Bedkashi is 13%.
Moreover, 58% of households in Uttar Bedkashi and 43%
of households in Koyra have boats, respectively.

Table 4: Non-agricultural Asset Values

Major Sub-components Unit Koyra Uttar Bedkashi
Components P (Max — Min) (Max — Min)
% of HHSs having durable assets (Motorbike, Van, Percent 51 39
Bicycle) (100 - 0) (100 - 0)
Non-agricultural : : A 39 13
Asset (NAA) % of HHs having machines for irrigation Percent (100 - 0) (100 - 0)
. 43 58
0,
% of HHs having boat Percent (100 - 0) (100 - 0)

Note: Max = Maximum; Min = Minimum

Agricultural Practice and Technology

Then again, this study indicated that approximately 61%
of households in Koyra and 51% of households in Uttar
Bedkashi used fertilizer or insecticides on their agricultural
fields. Along with receiving recommendations on better
flood prevention measures, 58% of households in Koyra

and 35% of households in Uttar Bedkashi. Additionally,
this study revealed that 34% of Koyra's farmers used
improved farming technology to control disasters, and
17% of Uttar Bedkashi farmers did the same.

Table 5: Agricultural Practice and Technology Values

Major Sub-components Unit Koyra Uttar Bedkashi
Components (Max — Min) (Max — Min)

% of HHSs using any fertilizers or pesticides on Percent 61 51
Agricultural their crop field (100 - 0) (100 - 0)
Practice and % of HHSs getting any recommendations for better Percent 58 35
Technology flood-prevention strategies (100 - 0) (100 - 0)
(APT) % of HHs using enhanced farming technologies Percent 34 17

to manage disasters (100 - 0) (100 - 0)

Note: Max = Maximum; Min = Minimum

Household Adaptive Capacity

Similarly, households headed by individuals with formal
education made up 40% of respondents in Uttar Bedkashi
and 51% of respondents in Koyra. According to the
findings, 45% of respondents in Uttar Bedkashi and 58%
of respondents in Koyra had finished their primary
education. In addition, agriculture does not provide the
primary source of income for 49% of households in Koyra
and 41% of households in Uttar Bedkashi. Along with,
34% of respondents in Koyra and 27% in Uttar Bedkashi
reported not going fishing during the flood season. In
terms of participation in non-farm activities, 55% of the
households in Koyra and 57% of the households in Uttar
Bedkashi. The findings of this study also showed that 20%
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of households in Uttar Bedkashi and 28% of households in
Koyra did not experience unemployment during the flood
season. Moreover, in Koyra, 25% of households have not
had to deal with floods or other natural calamities,
compared to 18% in Uttar Bedkashi. Furthermore, about
43% of households in Koyra and 41% of those in Uttar
Bedkashi permit their female members to work outside the
home according to this study. In addition, this study also
includes the percentage of respondents who work for
nonprofit organizations, which in Koyra is 45%, and in
Uttar Bedkashi is 36%, and 23% of the household’s home
in Uttar Bedkashi and 30% of the households’ house in
Koyra were not affected by the natural disasters.
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Table 6: Household Adaptive Capacity Values

Major . Koyra Uttar Bedkashi
Components SHID BOMRENEIS Unit (Max — Min) (Max — Min)
% of HHs where the head of the HHs is not Percent 51 40
illiterate (100 - 0) (100 - 0)
% of HHs where the head of the HHSs has Percent 58 45
completed primary school (100 - 0) (100 - 0)
% of HHs where agriculture is not the major Percent 49 41
source of income (100 - 0) (100 - 0)
% of HHSs not going fishing during the flood Percent 34 27
season (100 - 0) (100 - 0)
% of HHs with family members participated in Percent 55 57
Household non-farm activities (100 - 0) (100 - 0)
Adaptive % of HHs not unemployed during the disaster Percent 28 20
Capacity (AC) period (100 - 0) (100 - 0)
% of HHs with family members have any o5 18
experience to deal with floods and other natural Percent
disasters (100 - 0) (100-0)
% of HHs allowed female members of their family Percent 43 41
to work outside the home (100 - 0) (100 - 0)
% of HHs working for a non-profit organization Percent (1061? 00) (10?66_ 0)
% of HHs whose home is not affected by the Percent 30 23
natural disasters (100 - 00) (100 - 0)

Note: Max = Maximum; Min = Minimum

Climate Variability

Likewise, households were not affected by the gradual
increase of various disasters over the past ten years, as
shown in this study. According to these findings, in Koyra,
13%, 53%, 48%, and 35% of households were not
impacted by the flood, riverbank erosion, monsoon rains,
or cyclones, whereas in Uttar Bedkashi, these percentages

were, 11%, 49%, 45% and 32% of the households. This
survey also revealed that in Koyra, 20%, 33%, and Uttar
Bedkashi, 20%, and 32%, respectively, there hasn't been a
rise in summer temperatures or a lengthening of the
summer season over the past 10 years.

Table 7: Climate Variability Values

Major Sub-components Unit Koyra Uttar Bedkashi
Components (Max = Min) (Max — Min)
% of HHSs not affected by the gradual increase of Percent 13 11
flood (100 - 0) (100 - 0)
% of HHSs not affected by the gradual increase of Percent 53 49
riverbank erosion (100 - 0) (100 - 0)
% of HHSs not affected by the gradual increase of Percent 48 45
Climate monsoon rainfall (100 - 0) (100 - 0)
Variability (CC) % of HHSs not affected by the gradual increase of Percent 35 32
cyclone (100 - 0) (100 - 0)
% of HHSs did not notice the gradual rise in Percent 20 20
summer temperature (100 - 0) (100 - 0)
% of HHs have not seen the progressive increase Percent 33 32
in the length of the summer season (100 - 0) (100 - 0)

Note: Max = Maximum; Min = Minimum

Sensitivity

By this study's findings, a significant number of
households did not experience any difficulties because of
numerous disasters, most particularly 27% of respondents
in Uttar Bedkashi and 46% of households in Koyra
reported not experiencing a food problem, respectively.
Along with, 31% of respondents in Uttar Bedkashi and
42% of respondents in Koyra reported that their access to
sanitary facilities had not been interrupted.
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Further, 13% of respondents in Uttar Bedkashi and 25% of
respondents in Koyra, respectively, did not experience
water logging problems. Moreover, the percentage of
households in Koyra did not experience a lack of fresh
water, salinity intrusion, or access to healthcare services.
is 47%, 33%, 57%, and 41%, 23%, and 29% in Uttar
Bedkashi. In addition, based on the findings, 35% of
livestock owned by households in Koyra and Uttar
Bedkashi are not affected by natural calamities.
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Table 8: Sensitivity Values

Major ) . Koyra Uttar Bedkashi
Components SHID BOMRENEIS Unit (Max — Min) (Max — Min)
% of HHSs did not experience the difficulties of Percent 46 27
food crisis because of various disasters (100 - 0) (100 - 0)
% of HHSs did not experience the difficulties of
- - Lo o 42 31
disruption of sanitation facilities because of Percent
- . (100 - 0) (100 - 0)
various disasters
% of HHSs did not experience the difficulties of Percent 25 13
Sensitivity (S) water logging because of various disasters (100 - 0) (100 - 0)
y % of HHSs did not experience the difficulties of the 57 29
lack of access to health care services because of Percent
) . (100 - 0) (100 - 0)
various disasters
% of HHSs did not experience the difficulties of Percent 33 23
salinity intrusion because of various disasters (100 - 00) (100 - 0)
% of HHSs did not experience the difficulties of Percent 47 41
fresh water shortage because of various disasters (100 - 0) (100 - 0)
. . 35 35
0,
% of livestock not affected by natural disasters Percent (100-0) (100-0)

Note: Max = Maximum; Min = Minimum

Access to Basic Services

Correspondingly, Table 9 exhibits the percentage of
households that have access to the same basic services
during the disasters. According to this, 39% of households
in Koyra and 27% of households in Uttar Bedkashi have
access to educational facilities, 59% of households in
Koyra and 40% of households in Uttar Bedkashi have
access to health care facilities, 69% of the households in

Koyra and 49% of households in Uttar Bedkashi have
access to drinking water, 53% of households in Koyra and
35% households in Uttar Bedkashi have access to
sanitation facilities, 29% of households in Koyra and 15%
of the households in Uttar Bedkashi have access to
electricity facilities.

Table 9: Access to Basic Services Values

Major Sub-components Unit Koyra Uttar Bedkashi
Components (Max — Min) (Max — Min)
% of HHs have the same access to education Percent 39 27
facilities during a disaster (100 - 0) (100 - 0)
% of HHs have the same access to health care Percent 59 40
services during a disaster (100 - 0) (100 - 0)
Access to Basic % of HHs have the same access to the availability Percent 69 49
Services (ABS)  of drinking water during a disaster (100 - 0) (100 - 0)
% of HHs have the same access to sanitation Percent 53 35
facilities during a disaster (100 - 0) (100 - 0)
% of HHs have the same access to electricity Percent 29 15
facilities during a disaster (100 - 0) (100 - 0)

Note: Max = Maximum; Min = Minimum

Social Safety Nets

However, the findings of this study found that the
percentage of the respondents who participate in an NGO
or GO program in Koyra is 60% and in Uttar Bedkashi is
48%. It also includes the Percentage of households helped
by NGOs or GO during a disaster in Koyra is 36% and in
Uttar Bedkashi is 46%. Moreover, in Koyra, 41% of

households received financial aid from an NGO or GO in
the event of a calamity, whereas in Uttar Bedkashi, 53%
did. In addition, the percent of households receiving skill
development training from an NGO or GO in Koyra is 45%
while in Uttar Bedkashi is 42%.

Table 10: Social Safety Nets Values

Major Sub-components Unit Koyra Uttar Bedkashi
Components (Max = Min) (Max — Min)

% of HHs with family members participated in an Percent 60 48

NGO or GO program (100 - 0) (100 - 0)

% of HHs who were helped by NGO or GO Percent 36 46
Social Safety during a disaster (100 - 0) (100 - 0)
Nets (SSN) % of HHSs received financial assistance from NGO Percent 41 53

or GO in the event of a disaster (100 - 0) (100 -0)

% of HHs with family members received skill Percent 45 42

development training from an NGO or GO (100 - 0) (100 - 0)

Note: Max = Maximum; Min = Minimum; GO = Governmental Organization; NGO = Non-governmental Organization
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Household’s Livelihood Resilience Index

Income and Food Access

With a weighted average score of 0.58, Koyra union was
found to have the highest resilience score for income and
food access, while Uttar Bedkashi union was found to have
the lowest level of resilience 0.43 (Table 11). Having the
standardized score for two unions, the sub-components in
terms of lending money to others demonstrated that, the
Koyra union is most resilient with a normalized score of
0.45 following the normalized score of 0.20 for Uttar
Bedkashi union. At the same time, Uttar Bedkashi was the
least resilient in terms of not borrowing money from other
relatives, with a normalized score of 0.50 following the
normalized score of 0.53 for Koyra. Likewise, in terms of
not taking out loans from other neighbors, Koyra was
found most resilient with a normalized score of 0.65,
whereas Uttar Bedkashi was found least resilient with a
normalized score of 0.59. Similarly, Koyra was found most
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resilient in terms of not borrowing money from NGOs or
commercial banks with a normalized score of 0.56 while
the normalized score of 0.33 indicated Uttar Bedkashi as
the least resilient union. Besides, in terms of not worrying
about the lack of sufficient food during the last 3 months,
revealed that the highest standardized score (0.53) was
recorded in Koyra, while the minimum standardized score
was reported in Uttar Bedkashi (0.33). Further in terms of
not eating fewer than three meals per day due to the
unavailability of food during the last 3 months, the highest
score was noted in Koyra (0.61) while the lowest
standardized score was documented in Uttar Bedkasi
(0.42). Moreover, based on the standardized score (0.69)
Koyra is the most resilient union whereas Uttar Bedkashi
is the least resilient Union with a standardized score (0.67).

Table 11: LRI Index Value of Income and Food Access

Sub-components Koyra AL . Major Koyra dicelr .
Bedkashi Components Bedkashi

% of HHs lending money to others 0.45 0.20

% of HHs not borrowing money from other 0.53 0.50

relatives

% of HHs not taking out loans from other 0.65 0.59

neighbors

% of HHs not borrowing money from NGOs or 0.56 0.33 Income and

commercial banks Food Access 0.58 0.43

% of HHs not worry about the lack of sufficient 0.53 0.28 (IFA)

food

% of not eating fewer than three meals per day 0.61 0.42

due to the unavailability of food

% of HHSs not going to bed in hunger due to a 0.69 0.67

lack of sufficient food

Agricultural Asset

Koyra union was found to have the highest resilience score
for the agricultural asset, with a weighted average score of
0.55, while Uttar Bedkashi union was found to have the
lowest resilience level with a weighted average score of
0.35 (Table 12). The sub-components score demonstrated
that Koyra was the most resilient in terms of having cows,
with a normalized score of 0.57, while the normalized
score of 0.38 indicated Uttar Bedkashi least resilient.

Similarly, in terms of having goats demonstrated Koyra
was the most resilient, with a normalized score of 0.49,
following the normalized score of 0.38 for Uttar Bedkashi.
Likewise, Koyra was found as the most resilient in terms
of having poultry assets with a normalized score of 0.60,
while the normalized score of 0.30 for Uttar Bedkashi
demonstrated its least resilience.

Table 12: LRI Index Value of Agricultural Asset

Sub-components Koyra Ll " Major Koyra I .
Bedkashi Components Bedkashi
% of HHs having Cows 0.57 0.38 Adricultural
% of HHs having Goats 0.49 0.38 Agsset (AA) 0.55 0.35
% of HHs having Poultry 0.60 0.30
Non-agricultural Asset
With a weighted average score of 0.44, Koyra union was Bedkashi union was found to be the least resilient.

identified to have the maximum resilient score for its non-
agricultural asset, while the Uttar Bedkashi union was
determined to have the lowest resilient union with a score
of 0.37 (Table 13). The sub-components comprising
households having durable assets (motorbike, van, and
bicycle) that aren’t related to agriculture demonstrated that
Koyra was the most resilient with a normalized score of
0.51, while the normalized score of 0.39 for Uttar
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Likewise, the highest standardized score (0.39) was noted
in Koyra and the lowest standardized score (0.13) in Uttar
Bedkashi in terms of having the machine for irrigation with
a normalized score of 0.39. Similarly, Koyra was the least
resilient in terms of having a boat with a normalized score
of 0.43, while the normalized score of 0.13 for Uttar
Bedkashi demonstrated it is the most resilient.
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Table 13: LRI Index Value of Non-agricultural Asset

Uttar Major Uttar
SUE-ESTPENES O Bedkashi Components NS Bedkashi
% of HHs having Durable assets (Motorbike, 051 039 Non
Van, Bicycle) ' ' Al
% of HHs having machines for irrigation 0.39 0.13 :‘Szgf?,{}:\rzl) 0.44 0.37
% of HHSs having boat 0.43 0.58

Agricultural Practice and Technology

Koyra union was found to have the highest resilient score determined to be the most resilient in terms of getting any
for agricultural practice and technology, with a weighted recommendations for better flood-prevention strategies,
average score of 0.51, while Uttar Bedkashi union was with a normalized score of 0.58, and Uttar Bedkashi with
found to have the lowest resilient level with a weighted a normalized score of 0.35. Likewise, the highest
average score of 0.34 (Table 14). The sub-components standardized score was reported in Koyra in terms of using
score demonstrated that Koyra was the most resilient in enhanced farming technologies to manage disasters, with
terms of using any fertilizers or pesticides on their crop a normalized score of (0.34) for Koyra whereas the lowest
field, with a normalized score of 0.61, whereas Uttar standardized score (0.17) was documented in Uttar
Bedkashi was found to be the least resilient union with a Bedkashi.

normalized score of 0.51. Similarly, Koyra was

Table 14: LRI Index Value of Agricultural Practice and Technology

Uttar Major Uttar
SUE-EBTRENERS O Bedkashi Compcjments NS Bedkashi
% of HHSs using any fertilizers or pesticides on 061 051
their crop field ' ' Agricultural
% of HHs getting any recommendations for Practice and
better flood-prevention strategies 0.58 0.35 Technology 0.51 0.34
% of HHs using enhanced farming technologies 034 017 (APT)

to manage disasters

Household Adaptive Capacity

Koyra union was found to have the highest resilient score considered as least resilient. At the same time, the
for household adaptive capacity, with a weighted average maximum standardized score in the case of not agricultural
score of 0.42, while Uttar Bedkashi union was specified to dependence as the principal source of income was
have the lowest resilience score with a value of 0.35 (Table recorded in Koyra (0.49), while the minimum standardized
15). Having a standardized score for the sub-components score was reported in Uttar Bedkashi (0.41). Along with,

in terms of not having an illiterate head of household, with in the position of not going to fishing during the flood
a normalized score of 0.51 for Koyra union, while the season, the highest standardized score was noted in Koyra
normalized score of 0.40 for Uttar Bedkashi union. (0.34), while the lowest standardized score was

Likewise, Koyra was found to be the highest resilient in documented in Uttar Bedkashi (0.27). Similarly, Koyra
the position of the households head who have completed was found to be the most resilient in the case of households
primary school, family members participated in non-farm that were not unemployed during the disaster with a

activities, family members have any experience to deal normalized score, (0.28) whereas the normalized score for
with natural disasters, and allowed any female members of Uttar Bedkashi is (0.20). Further Koyra was noted as the
their family to work outside the home and family member maximum standardized score (0.30) in the case of
work for a non-profit organization with a normalized score households whose homes were not affected by the disaster,

0f 0.58, 0.55, 0.25, 0.43 and 0.45 respectively, on the other while the lowest standardized score (0.23) was reported in
hand, following the normalized score of 0.45, 0.57, 0.18, Uttar Bedkashi.
0.41 and 0.36 respectively Uttar Bedkashi union was

Table 15: LRI Index Value of Household Adaptive Capacity

Sub-components Koyra s Major Koyra sl
Bedkashi Components Bedkashi

% of HHs where the head of the HHS is not

illiterate 0.51 0.40

% of HHs where the head of the HHs has 058 045

completed primary school ' )

% of HHs where agriculture is not the major

source of income 0.49 0.41 Tﬁ;;ﬂ%d 0.42 0.35

% of HHSs not going fishing during the flood 034 027 Capacity (AC) ' '

season

% of HHs with family members participated in 055 057

non-farm activities ) )

% of HHs not unemployed during the disaster 028 0.20

period
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% of HHs with family members have any

experience to deal with floods and other natural 0.25 0.18
disasters

% of HHs allowed female members of their 043 041
family to work outside the home ' '
% of HHs working for a non-profit organization 0.45 0.36
% of HHs whose home is not affected by the 030 023

natural disasters

Climate Variability

Koyra union was found to have the highest resilient score
for climate variability, with a weighted average score of
0.34, while Uttar Bedkashi union was found to have the
lowest resilient level with a weighted average score of 0.32
(Table 16). Having the standardized score for the sub-
components in terms of households not affected by the
gradual increase of disasters over the past ten years like a
flood, with a normalized score (0.13), cyclone with a
normalized score (0.35), riverbank erosion with a
normalized score (0.53), monsoon rainfall with a
normalized score (0.48), Koyra was found to be maximum
resilient union, while the normalized score for flood (0.11),

cyclone (0.32), riverbank erosion (0.49) and Monsoon
rainfall (0.45) demonstrated the Uttar Bedkashi union as
least resilient. At the same time, Koyra and Uttar Bedkashi
were considered as a similar resilient union in terms of not
rising in summer temperature over the previous ten years,
with a normalized score of 0.20. Similarly, with a
normalized score of 0.33, Koyra obtained the highest
resilience in terms of households not seeing the
progressive increase in summer length over the past ten
years, while Uttar Bedkasi was reported as the least
resilient with a normalized score of 0.32.

Table 16: LRI Index Value of Climate Variability

Uttar Major Uttar
SUE-EE T RIS O Bedkashi Compcjments NS Bedkashi
% of HHs not affected by the gradual increase of
flood 0.13 0.11
% of HHs not affected by the gradual increase of
riverbank erosion 0.53 0.49
% of HHSs not affected by the gradual increase of 048 045
monsoon rainfall ' ' Climate 0.34 032
% of HHSs not affected by the gradual increase of 035 032 Variability (CC) ' '
cyclone ' '
% of HHSs did not notice the gradual rise in 0.20 0.20
summer temperature ' '
% of HHs have not seen the progressive increase 033 032

in the length of the summer season

Sensitivity

With a weighted average score of 0.41, Koyra union was
identified to have the highest resilience, while the Uttar
Bedkashi union was found to have the lowest resilience
with a weighted average score of 0.28 for sensitivity
(Table 17). The sub-components score demonstrated that
Koyra was considered the most resilient in case of
households not experienced difficulties during various
disasters such as the food crisis, disruption of sanitation
facilities, water logging, and lack of access to healthcare
services with a normalized score of 0.46, 0.42, 0.25 and

0.57 respectively, while the normalized score of 0.27, 0.31,
0.13 and 0.29 for Uttar Bedkashi., Similarly, Koyra
obtained the highest standardized score for salinity
intrusion (0.33) and freshwater shortage (0.47), while the
lowest standardized score for salinity intrusion (0.23) and
freshwater shortage (0.41) was reported in Uttar
Bedkashi. Likewise, Koyra and Uttar Bedkashi was found
to the similar resilient union in terms of household’s
livestock not affected by natural disasters.

Table 17: LRI Index Value of Sensitivity

Sub-components Koyra utar Major Koyra uttar
Bedkashi Components Bedkashi
% of HHSs did not experience the difficulties of
L . . 0.46 0.27
food crisis because of various disasters
% of HHSs did not experience the difficulties of
disruption of sanitation facilities because of 0.42 0.31
various disasters
% of HHs Qid not experience_the di_fficulties of 025 013 Sensitivity (S) 0.41 028
water logging because of various disasters
% of HHSs did not experience the difficulties of
the lack of access to health care services because 0.57 0.29
of various disasters
% of HHSs did not experience the difficulties of 033 023

salinity intrusion because of various disasters
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% of HHSs did not experience the difficulties of
freshwater shortage because of various disasters
% of livestock not affected by natural disasters 0.35 0.35

0.47 0.41

Access to Basic Services

Koyra union was found to have the highest resilient score same access to basic services like education facilities,
for access to basic services, with a weighted average score health care services, and availability of drinking water,
of 0.50, while Uttar Bedkashi union was found to have the sanitation facilities, and electricity facilities with a
lowest resilient level with an average score of 0.33 (Table normalized score of 0.39, 0.59, 0.69, 0.53 and 0.29 while
18). The sub-components score demonstrated that Koyra Uttar Bedkasi was considered least resilient with a
was the most resilient in terms of households having the normalized score of 0.27, 0.40, 0.49, 0.35 and 0.15.

Table 18: LRI Index Value of Access to Basic Services

Uttar Major Uttar

SLsrERi e Koyra Bedkashi Components Koyra Bedkashi
5 -
% c_Jf_ I_—|Hs ha_ve the same access to education 039 027
facilities during a disaster
% of HHs have the same access to health care
services during a disaster 0.59 0.40
% of HHSs have the same access to the Access to Basic
availability of drinking water during a disaster 0.69 0.49 Services (ABS) 0.50 0.33
% of HHSs have the same access to sanitation

o . ; 0.53 0.35
facilities during a disaster
5 —
% of HHs have the same access to electricity 0.29 015

facilities during a disaster

Social Safety Nets

With a weighted average score of 0.47, Uttar Bedkashi in the case of households that participated in NGO or GO
union was identified to have the highest resilient score for programs, the highest standardized score was obtained in
its social safety nets, while Koyra was found to have the Koyra (0.60), while the lowest standardized score was
lowest resilient with a weighted average score of 0.46 documented in Uttar Bedkashi.

(Table 19). The sub-components score demonstrated that

Table 19: LRI Index Value of Social Safety Nets

Sub-components Koyra utaar Major Koyra utaar
Bedkashi Components Bedkashi

% of HHs with family members participated in

an NGO or GO program 0.60 0.48

% of HHs who were helped by NGO or GO 036 0.46

during a disaster ' ) Social safety 0.46 0.47

% of HHSs received financial assistance from 0.41 053 nets (SSN) ' '

NGO or GO in the event of a disaster ' )

% of HHs with family members received skill 0.45 0.42

development training from an NGO or GO

Similarly, Uttar Bedkashi was found to be the most resilient. Likewise, in the position of households receiving
resilient in terms of households helped by NGO or GO skill development training from an NGO or GO, the
during a disaster and received financial assistance from highest standardized score was obtained in Koyra (0.45)
NGO or GO in the event of a disaster with a normalized and the lowest standardized score was reported in Uttar
score of 0.46 and 0.53 while following the normalized Bedkashi.

score of 0.36 and 0.41 for Koyra was considered least

Overall Livelihood Resilience Index

Overall Livelihood Resilience Index demonstrated that least resilient union with a weighted score of 0.36 (Figure
Koyra was the most resilient union with a weighted score 2).

of 0.46 whereas the Uttar Bedkashi union was found as the
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Income and Food

Access (IFA)

Social Safety Nets

0.46 (SSN)

Access to Basic
Services (ABS)

0.50

Sensitivity (S)
0.41
Climate Variability
0.34 (CC)
e K QYA
(0.46)

0.58
Agricultural Asset

(AA) 0.55

Non-Agricultural
Asset (NAA)

0.44

Agricultural Practice

and Technology (APT)
Household Adaptive 051
Capacity (AC)
0.42
Uttar Bedkashi
(0.36)

Figure 2: Resilience Spider Diagram of the Major Components of the Livelihood Resilience Index (LRI)

Household’s Livelihood Resilience Capacities

The livelihood resilience index (LRI) was classified into
three major components: adaptive, absorptive, and
transformative capacity. According to the LRI score,
households in Uttar Bedkashi are more susceptible to
different climatic-related disasters (Figure 2). The scores
of the major dimensions of LRI are shown in Figure 2. The
value of the adaptive, absorptive, and transformative
capacity of the households of Koyra union was moderately
higher than the households of Uttar Bedkashi (Figure 3).
The values indicated that households of Uttar Bedkashi
union are more vulnerable and sensitive to climate-related
hazards than households of Koyra union. Similarly, the
adaptive, absorptive, transformative capacity of
households of Uttar Bedkashi is less than the households
of Koyra. The value of LRI also indicates that households
of Uttar Bedkashi are least resilient than the Koyra union
(Alam et al., 2018; Sarker et al., 2020).

Adaptive Capacity

The adaptive capacity was included in the components
such as income and food access, agricultural assets, non-
agricultural assets, agricultural practice and technology,
and household adaptive capacity, as well as their sub-
components. To deal with this dimension, the author
conducted the relevant adjustment. With a weighted score
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of 0.50, Koyra union has the highest adaptive capacity,
followed by the Uttar Bedkshi union with a weighted score
of 0.37 (Figure 3). At the same time, Koyra union was
assessed to have the maximum adaptive capacity score for
income and food access, with a weighted score of 0.58,
while Uttar Bedkashi union was identified to have the
minimum score with a weighted value of 0.43. Similarly,
Koyra union was identified to have the highest adaptive
capacity score for the agricultural asset, with a weighted
value of 0.55 while Uttar Bedkashi was found to have the
lowest adaptive capacity, with a weighted score of 0.35.
Likewise, Koyra Union, with a weighted score of 0.44, was
determined to have the greatest adaptive capacity score for
non-agricultural assets whereas Uttar Bedkashi revealed
the least adaptive capacity with a weighted average score
of 0.37. The Koyra union obtained the highest adaptive
capacity score for agricultural practice and technology,
with a weighted average score of 0.51, while Uttar
Bedkashi Union was listed to have the lowest adaptive
capacity level, with a value of 0.34. Just as, Koyra was
considered to have the highest adaptive capacity score for
household adaptive capacity, with a weighted average
score of 0.42, while Uttar Bedkashi union was specified to
have the lowest adaptive capacity score, with a value of
0.35.
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Adaptive capacity

0.50
Transforr_natlve Absorptive capacity
capacity
0.49 0.38
e K OyTa Uttar Bedkashi

Figure 3: Livelihood Resilience Capacities Triangle Diagram

Absorptive Capacity 3). Likewise, Koyra Union, with a weighted score of 0.50,
The components, including climate variability and was determined to have the greatest transformative
sensitivity as well as their sub-components, incorporated capacity score for access to basic service whereas Uttar
the absorptive capacity. With a weighted score of 0.38, Bedkashi revealed the least transformative capacity with a
Koyra union was found to have the highest absorptive weighted average score of 0.33. Uttar Bedkashi was
capacity, followed by the Uttar Bedkshi union with a considered to have the highest transformative capacity
weighted score of 0.30 (Figure 3). At the same time, Koyra score for social safety nets, with a weighted average score
union was assessed to have the maximum absorptive of 0.47, while Koyra union was specified to have the

capacity score for climate variability, with a weighted lowest transformative capacity score, with a value of 0.46.
score of 0.34, while Uttar Bedkashi union was identified

to have the minimum score with a weighted value of 0.32. Livelihood Resilience at the Household Level

Similarly, Koyra union was identified to have the highest In this study, livelihood resilience at the household level

absorptive capacity score for the sensitivity, with a was categorized into three categories, which are 0 = low
weighted value of 0.41 while Uttar Bedkashi was found to resilience (<0.40), 1 = medium resilience (0.41 to 0.60),
have the lowest adaptive capacity, with a weighted score and 2 = high resilience (>0.60). According to this scale,

of 0.28. both Koyra and Uttar Bedkashi Union were rated as having

medium resilience at the household level, but the Koyra
Transformative Capacity Union percentage is moderately higher (73.3) than Uttar
Transformative capacity consists of access to basic service Bedkashi (68.0). Besides, the percentage of low resilience
and social safety nets components, including the sub- at the household level in Koyra is (12.7) and in Uttar

components of this component. The outcomes indicated Bedkashi is (20.7) whereas the percentage of high
that the Koyra union has the highest transformative resilience at the household level in Koyra is (14.0) and in
capacity, with a weighted score of 0.49, followed by the Uttar Bedkashi is (11.3).

Uttar Bedkshi union with a weighted score of 0.40 (Figure

Table 20: Livelihood Resilience at the Households Level

Koyra Uttar Bedkashi

Level Percent Level Percent

Low 12.7 Low 20.7

(<0.40) (<0.40)

Medium 73.3 Medium 68.0
(0.41-0.60) (0.41-0.60)

High 14.0 High 11.3

(>0.60) (>0.60)

Discussion intense rainfall, coastal erosion, salinization, and

This study was conducted by various unions in the Koyra waterlogging. Two successive strong cyclones, Aila in
Upazila of the Khulna district in Bangladesh's 2009 and Amphan in 2020, adversely affected the Upazilla
southwestern coastal region to assess the livelihood (Roy, 2019; Sadik et al., 2018). This study employed a
resilience of households in response to climate-related Resilience Index Measurement and Analysis approach
disasters. Severe climate-related phenomena have created by FAO to evaluate Livelihood Resilience for each
transpired in the region situated on the southwest coast, union.  This index was formulated utilizing nine
encompassing tropical cyclones, tidal waves, flooding, components: Income and Food Access, Agricultural
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Assets, Non-Agricultural Assets, Agricultural Practices
and Technology, Household Adaptive Capacity, Climate
Variability, Sensitivity, Access to Basic Services, and
Social Safety Nets (Sarker et al., 2020). This study
compares the livelihood resilience of two households that
responded to the union. Despite both unions being situated
in the same climate, the literature indicates that the distinct
landscapes and socio-economic circumstances of each
region lead to differing environmental and hazard risks
(Nguyen et al., 2021). Consequently, the Uttar Bedkashi
union, encircled by the Kopotakkho and Shakbaria rivers,
exhibited the lowest livelihood resilience to numerous
natural disasters in the livelihood resilience index when
compared to the Koyra Union. Moreover, the contributing
factors, such as Income and Food Access, Agricultural
Assets, Non-Agricultural Assets, Agricultural Practices
and Technology, Household Adaptive Capacity, Climate
Variability, Sensitivity, and Access to Basic Services, are
poorly indexed in the Uttar Bedkashi Union of this study.
These outcomes closely resemble a recent study that
evaluated household resilience to cyclones and storms in
nine coastal unions of Bangladesh, revealing inadequate
livelihood resilience associated with  borrowing,
liquidating assets, and reducing food consumption, which
adversely affected the livelihood resilience dimension (Al-
Maruf et al., 2021). The geographical positioning of Uttar
Bedkashi between two rivers enhanced its vulnerability to
floods, salinity, tidal surges and complicated infrastructure
development, and natural calamities response efforts. A
further study indicated that agriculture and aquaculture are
the principal income sources, but livestock rearing, intense
rainfall, flooding, waterlogging, and salinity challenges
significantly diminish the resilience of livelihoods in the
southern coastal region of Bangladesh (Mallick, 2019).
Furthermore, regarding food, water, and health, the
households of the Munda community in Symnagar
Upazila, Sathkhira district, Bangladesh, demonstrated a
decline in livelihood resilience due to the prolonged
impacts of climate disasters such as tropical cyclones,
floods, salinity intrusion, famine, and heat waves (Roy,
2018). Furthermore, a prior study demonstrated that the
resilience capacity of riverine mainland households is
markedly superior to that of char (island) families,
indicating that livelihood resilience can differ
geographically (Sarker et al., 2020). It demonstrated that
availability of food, water, healthcare facilities,
educational attainment, and livelihood strategies are the
principal predictors of resilience capacity (Alam et al.,
2018). In terms of income and food availability, household
adaptive capacity, climate variability, and sensitivity, the
prevalence of limited access to basic services and the
lowest levels of resilience are more pronounced in Uttar
Bedkashi than in Koyra. Excessive dependence on
agriculture and aquaculture without considering climate-
resilient strategies and insurance systems is the reason for
facing significant risk. Salinity, waterlogging, and floods
in this area can undermine the livelihood of people when
income diversification is not available. This study
revealed that social safety nets in Uttar Bedkashi exhibited
the highest degree of livelihood resilience compared to the
other examined unions. However, the other institutional
support systems like finance facilities, early warning
system, and agricultural extension services are
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unattainable. This study identified livelihood resilience by
classifying it into three components: adaptive ability,
absorptive capacity, and transformative capacity. Uttar
Bedkashi exhibits the lowest adaptable, absorptive, and
transformative capacities in comparison to Koyra union. A
study in Bangladesh assessed the adaptability of coastal
agricultural systems, quantitatively evaluating resilience
through capacities such as absorptive, adaptive, and
transformative. The findings indicated a mixed ability to
recover, restructure, and evolve in response to shocks (e.g.,
flash floods) and pressures (e.g., water logging) (Roy et al.,
2019). Moreover, a study indicated that a livelihood might
exhibit greater resilience by absorbing, tolerating, and
recovering from vulnerabilities induced by alterations in
the natural resource system (Sadik et al., 2009). The lower
transformative capacity indicates a disjunction between
immediate  assistance and  sustainable adaptive
development. Though the higher score of social safety net,
the paradox may arise due to the features and constraints
of these safety net programs. These may provide short-
term relief rather than long-term investments in
infrastructure development, skill, and innovation. So, the
community cannot be enabled to transform its livelihood
sustainability. Moreover, the geographical limitations,
absence of quality education, vocational training, and
robust agricultural technologies further restrict them from
shifting to more climate-resilient income-generating
activities.  Furthermore, institutional  deficiencies,
including inadequate  coordination among local
government, NGOs, and development agencies, may
obstruct the integration of safety net programs into
comprehensive development strategies. These findings of
this research may aid in assessing the resilience of
household livelihoods to climate-related disasters and the
effective execution of adaptation plans and policies to
mitigate the adverse effects of climate change on
Bangladesh's southwestern coastline.

Although this study provides useful insights, the
authors acknowledged some limitations of the research.
Firstly, the application of the self-reported data may
introduce response bias. Because respondents may either
overestimate or underestimate their resilience due to recall
errors or social desirability biases. Furthermore, when the
nature of the data is cross-sectional, then it has the
restriction of capability to detect temporal changes.
Sometimes, it is limited to establishing the causal
relationships between livelihood resilience and climate-
related events. Despite ensuring most suffering households
by the purposive sampling, it may inhibit the
generalizability of the results to other coastal regions with
various socio-economic or environmental circumstances.

Conclusion and Recommendations

This study focused on two unions of Koyra Upazila in
Khulna district, which is located on Bangladesh's
southwest coast and is particularly vulnerable to climate-
related disasters. Using the livelihood resilience index
(LRI, this study evaluated households' capacity to recover
from climate-related disasters. The main components of
LRI were then categorized using the terms adaptive,
absorptive, and transformative capacities. This method can
be used to offer a complete picture of livelihood resilience
in a particular union. Households in the Uttar Bedkashi
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union were more susceptible to climate-related disasters
than those in the Koyra union across all livelihood
resilience indices. Additionally, the study discovered that
the Uttar Bedkashi union was less able to absorb,
transform, and adapt than Koyra. Numerous issues with
household adaptability, sensitivity, income and food
access, agricultural practices and technology, non-
agricultural assets, basic service accessibility, and
agricultural assets were found in Uttar Bedkashi Union.
Issuing loans, borrowing money from NGOs or banks,
going to bed hungry, raising livestock (cows, goats, and
poultry), owning an irrigation machine, a boat, motorcycle,
van, or cycle, fertilizing the crop field, having a household
head who completed primary school, having agriculture as
the primary source of income, being unemployed during
the disaster period, having experience dealing with natural
disasters, having a family member working for an NGO,
and having a home affected by disasters are some
important sub-indicators that determine the resilience of
the study area. Since these areas are thought to be the most
hazard-prone, it is important to do in-depth research there,
paying particular attention to their livelihood condition,
susceptibility, and resilience. Until then, it is impossible to
plan for future development that will benefit the people
living on the south shore. The findings of this study may
also help create adaptation plans, projects, and practices to
improve the welfare of southwest coastal households.

It is imperative to prioritize the implementation of a
long-term development program to enhance the
capabilities of vulnerable populations. This effort aims to
enhance agricultural and rural development, generate
income, and improve food accessibility through
collaboration with local governments (Rahman et al.,
2019). The research revealed that livelihood decisions,
educational levels, and the availability of resources such as
food, water, livestock, and agricultural methods primarily
influence resilience. Consequently, the most susceptible
households in Bangladesh's southwest coastal region
require access to education, alternative livelihoods,
agricultural markets, agricultural training, and livestock
management to enhance their resilience to climate change.
These amenities will assist coastal residents in maintaining
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their livelihoods and enduring future natural disasters
(Rahman et al., 2019; Sarker, 2020; Alam, 2018).

It is recommended to implement specific interventions
in Uttar Bedkashi like climate-resilient agricultural
training programs, expanded access to microfinance and
crop insurance, and the introduction of salt- and flood-
tolerant crop varieties to enhance the low adaptive
capacity. These interventions should be supported by the
local government, community-based extension services,
and government livelihood diversification programs to
introduce long-term adaptive resilience. A comprehensive
development strategy should be implemented to enhance
communication infrastructure, seasonal transportation, and
the lives of coastal communities. Financial institutions
eschew the shore owing to its geographical position and
several complications. The government must regulate
banks and non-banking financial institutions that
proliferate in coastal regions to provide financial resources
to disadvantaged individuals. Coastal households depend
on agriculture, so research groups need to come up with
coastal-specific crop varieties (salt-tolerant - BRRI
Dhan47 and 67, flood or waterlogging-tolerant — BRRI
Dhan52, 61, and 71, short duration or early maturing rice,
etc.) and ways to transfer technology to make coastal
livelihoods more stable (Sarker et al., 2020). Through
collaborative research by BRRI and BARI; field trials,
participatory breeding initiatives by local farmers, saline-
prone seed distribution, farmers' training programs, and
crop varieties technology adaptation can be ensured. The
communities of Bangladesh coastal areas can enhance
their resilience to abrupt, incremental, and spatial climatic
changes by utilizing the sub-indicators of adaptive
capacity that characterize resilience.
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