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Abstract

This study explored the household and community level vulnerability of flash flood 2022 affected people of Sylhet
district in Bangladesh. However, this study was conducted in three unions namely Barhal, Biroshree, Kajalsar of
Zakiganj upazila of Sylhet district. Both quantitative and qualitative methods were applied to collect data from the
field. To achieve the objectives of this study 360 respondents were surveyed from the flash flood 2022 affected
area and 3 KlIs were conducted. The results of this study show that the households were rather often considered
as low-to-moderate vulnerable to socioeconomic and disaster category (an average of mean value 2.08). Besides,
the average of all mean value 1.49 highlights that there was a medium degree of social and structural vulnerability
at community level. The Composite Social Vulnerability Index (SVI=1.54) shows that the social vulnerability was
medium in the study area. However, the results of this study show that vulnerability to flash flood was
multidimensional including socio-demographic factors, exposure to environmental factors, unstable economic
conditions and institutional limitations in the study area. The results of this study would help every stakeholders
to formulate own policy to lessen the vulnerability of flash flood affected people in Bangladesh.
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1. Introduction

Bangladesh frequently experiences flooding and the ways in which it is managed are gaining notice on a global
scale. This country is more vulnerable to hydrological disasters like floods because of its geographic location in
the downstream of India. Although, the flash flood in Sylhet region should not limiting in a hydrological even but
also it considered as a challenge due to the multi-dimensional vulnerability, coping strategies and institutional
capacities [1]. In June 2022 an extraordinary rainfall in the upstream in India caused a mid-June 2022 flash flood
that submerged most of the parts of Sylhet district. About 7 million people are affected and this devastating flash
flood reveals serious physical and socioeconomic vulnerability and destroys dwelling places, agriculture and
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infrastructure [2]. Because of the geophysical location of this district and heavy rainfall in the upstream creates
the flash flood 2022 and it damages household, crops, infrastructure, communication channels and disrupts health
system and livelihood options of the entire community and which is reflected an institutional preparedness gaps
[3]. Researchers [4, 2] identified the underlying causes of the flash flood of this area is located in the low-lying
Haor basin where living millions of people with exposure to environmental and socioeconomic vulnerability and
this vulnerability exposed to the most disadvantaged group like poor, women, elderly people and people with
disabilities. However, the economic vulnerability of the population depends on the over dependence on the
unstable livelihood options such as, agriculture and fishing where physical vulnerability prompted due to poor
housing and infrastructure, environmental issues and deforested hilly areas. Environmental disasters that
negatively affect human health, well-being, livelihood substitutes and the environment of natural resources are
more likely to affect the disadvantaged and poor communities. Since all of the sources are flooded under water,
flash floods lead to pollute drinking water which spreads cholera, diarrhea and other waterborne diseases. Prohaska
& Peters argued that exposure to floods and wildfires make treat to cancer diseases [5]. Similarly, Datar et al.
investigated the exposure of natural disaster to chronic diseases for children such as, diarrhea, fever and breathing
illness [6]. Moreover, livelihood options and assets are extremely exaggerated and damaged due to environmental
disaster like flash flood that reduces the income level of the farmers [7]. Kawasaki et al. identified that people with
poverty have tend to live in flood prone area that enhances poverty among them [8]. People are the potential
exposure to the impacts of climate change because of flood exposed extra burden to fisherman and they remain
endless poverty [9]. Moreover, flash flood induced vulnerability to individual and community depends on various
factor such as, poor physical infrastructure [10-13] and structural provisions [14-16]. However, this study focused
on assessing the people’s vulnerability to flash flood in the context of household and community.

1.1 Research objectives

»  to analyze household level vulnerability to flash flood; and

»  to analyze community level vulnerability to flash flood.

1.2 Research questions
RQ1: What was the household level vulnerability to flash flood?
RQ2: What was the community level vulnerability to flash flood?

2. Review of literature

2.1 Flash flood in Sylhet region

Some studies conducted by the researchers focusing on flash flood in Sylhet regions. For instance, Akter et al.
mapped the spatiotemporal rainfall variability and its relationship to flash flood [17]; Howlader et al. assessed
flash flood through GIS-MCDM tool [18]; Islam et al. quantified inundation due to flash flood using satellite earth
observations [19]; Shafiq focused on the frequency and impacts of flash flood [20]; Tuli et al. analyzed the impacts
of flash flood in Sylhet and Sunamganj using Google Earth [21]; Sium et al. assessed the multilayer impacts of
flash flood on land and land cover [22].

2.2 Factors of vulnerability to flash flood

Recent studies on Sylhet have donated to knowledge about the hazard of flash floods but is unequal in relation
to the tow objectives of this study [23- 29].

Geospatial and multi-criteria studies offer a comparatively good evidence of physical exposure to vulnerability
and it also depends on rainfall, density in drainage system, geomorphology, slope, topographic dampness and land-
use [30- 42]. The worth of this figure of work is that it has clear the areas of concentration of flash flood
vulnerability but households and community level various socioeconomic and demographic condition induces
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flash flood related vulnerability [43-63, 1]. Moreover, the study on hazards is progressively ascribing flash-flood
severity to change in using of land, congestion in drainage system and pressures on river flow systems as opposed
to rainfall. The literature reviewed above indicates that flash floods are not a naturally occurring event like others
but are a process that occurs at a basin scale and whose effects are influenced by the socio economic and
demographic characteristics of the population.

2.3 Research gap

The literature reviewed above indicates that most of the prior studies are not directly related to the present study
with regard to study area, study population, study objectives and analytical approach. The absence of research
work that is specifically related to Sylhet is not only the large gap in literature but also there is a gap of research
between different geographical and thematic aspects. Empirical studies conducted in Sylhet region have been
conducted at either district level (Sunamganj) or basin level rather than at the district level of Sylhet, with resulting
significant gaps in research.

3. Materials and methods

Existing studies on Sylhet and northeastern regions of Bangladesh on flash flood provide a suitable
methodological perception to conduct this study. However, this study applied a triangulation of quantitative and
qualitative methods for data collection.

3.1 Study area

Three unions namely-Barhal, Biroshree, Kajalsar of Zakiganj upazila of Sylhet district were purposively
selected as study area due to geographical location, rainfall and river estuaries that make this area vulnerable to
flash flood. Among 9 unions, 3 unions were selected which were severely affected by flash flood 2022.

3.2 Participants

For quantitative data 360 flash flood 2022 affected male and female were selected as participants. Considering
the age (18-70+ years), gender (male, female and other) and experience of flash flood, the participants of this study
were selected from the Barhal, Biroshree, Kajalsar unions of Zakiganj upazila of Sylhet district.

3.3 Data collection

For quantitative data randomly selected 360 respondents from the study area were surveyed through a semi-
structured questionnaire. The sample population was selected by the help of local leaders, community leaders and
community people. Moreover, to strengthen quantitative data 3 KlIs were conducted through a well-organized
checklist linked to the objectives of the study.

3.4 Primary and secondary data

The primary data for both quantitative and qualitative methods were collected from direct field study from
December 2023 to January 2024 whereas secondary data were collected through a rigorous desk review of related
documents during the study period.

3.5 Prepare, analyze and presentation of data

The collected data were sorted manually, analyzed by using SPSS software and presented in table in accordance
with research objectives.
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4. Results and analysis

4.1 Household level vulnerability

The data shows the multidimensional features that indicates the vulnerability to flash flood in Table 1 and 2.
The mean value of total average means 2.08 shows that households were in the low to moderate vulnerability range
although it had a number of structural faults. Regarding the issue of family composition data indicate that nuclear
family (M=1.10) and male-headed household (M=1.25) were predominant. The average household size (M=3.38)
indicates moderate dependence which increases food demand at the post disasters situation. There was recurrent
exposure to flash floods and experience of households to expose to flash floods more than once previous past ten
years (M=1.79). Although death rates due to previous flash floods were relatively low (M=1.99) but the number
of injured people (M=1.78) indicates the middle level of physical vulnerability. The accessibility to early warning
systems (M=1.84) was partly covered which indicates the deficiency of communication provision. The housing
structures (M=2.47) were mostly semi-pucca which supports that the people of the study area had moderate
resilience and continue to face the occurrence of structural harm. Receiving treatment from medical center cause
delay in emergency situation due to the distance to medical facilities as the access barriers (M=2.61). There was
high breakability in economic indicators. The monthly income (M=2.31) was also low-to-moderate and there was
low income diversification opportunity (M=1.31). The majority of households had only one earning member
(M=1.48) which indicates the limitation of adaptation capacity. The low ability of household savings (M=1.31)
and low amount of savings (M=1.15) specify a weak financial cushioning capacity. The level of education of
household head (M=2.60) indicates limited diversification of employment opportunity outside the area and
occupation of household head (M=2.64) shows that the two biggest sectors were agriculture and informal labor
which were highly vulnerable to climate change. Household land ownership (M=1.21) remarks to small scale
ownership of land which was prone to be affected by flash floods and induces vulnerability for household. The
variables of social capital reflected moderate outside networks such as, having relatives outside of the affected
areas (M=1.56) and relatives working or with outside of area (M=1.75). The institutional dependency (M=1.93)
was indicated by the households that seek the help of the local authorities. The health vulnerability persisted high
due to the presence of chronic illnesses/disabilities (M=4.53) indicates supplementary risks associated with
nutrition and rehabilitation.

Table 1: Household level vulnerability (N = 360)

Sl.  Variable Category % Mean SD

1 Type of family Single 92.5 1.1056 0.3949
Nucleus 4.4
Extended 3.1

2 Experiencing injury by family member Yes 25.0 1.7806 0.4828
No 71.9
Not sure 3.1

3 Losing family member Yes 1.7 1.9944 0.1668
No 97.2
Not sure 1.1

4 Type of house structure Jhupri 13.6 2.4750 0.8984
Katcha 394
Semi-pucca 32.8
Pucca 14.2

5 Receiving any form of warning about flash ~ Yes 16.4 1.8472 0.3900

flood No 82.5

Not sure 1.1

6 Size of household 2 members 4.4 3.3833 0.9279
3 members 6.7
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Sl.  Variable Category % Mean SD
4 members 46.1
5 members 31.7
More than 5 11.1
members
7 Experiencing flash by household in last 10 1 time 40.3 1.7972 0.8008
years 2 times 43.6
3 times 12.2
More than 3 times 3.9
8 Household head Husband 83.1 1.2500 0.6098
Wife 10.0
Son 5.8
Daughter 1.1
9 Number of disable and injured member in 1 7.8 4.5306 1.2101
the family 2 4.2
3 1.4
More than 3 .6
None 86.1
10 Household head’s monthly income Tk. 5000-10000 28.9 23111 1.2278

Tk. 10001-15000 35.6
Tk. 15001-20000 20.0
Tk. 20001-25000 8.9
Tk. 25001-30000 44

Tk. 30000+ 2.2

11 Distance of medical center 1-2 km 7.2 2.6167 0.6180
3-4 km 23.9
5 km 68.9

12 Living time in the area 5-10 years 5.0 4.1778 1.1667
11-15 years 5.8
16-20 years 13.1
21-25 years 18.6
More than 25 years ~ 57.5

13 Level of education of household head Primary education 26.1 2.6028 1.4203
Secondary 32.5
education
Higher secondary 13.9
education
Tertiary education 10.0
No formal 17.5
education

14 Occupation of household head Business 13.1 2.6417 1.3065
Cultivation 53.1
Public service 7.8
Private service 8.9
Service in informal 17.2
sector

15  Number of income sources of the household 1 75.6 1.3111 0.5904
2 17.8
3 6.7

16  Number of earning member in the family 1 65.3 1.4889 0.7312
2 20.6
3 14.2

17 Savings of household Yes 71.9 1.3111 0.5256
No 25.0
Not sure 3.1

18  Monthly amount of savings No savings 25.0 1.1556 0.9635
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Sl.  Variable Category % Mean SD
Tk. 1000-2000 46.7
Tk. 3000-5000 18.6
Tk. 6000-10000 7.2
Tk. 10000+ 2.5

19  Household with land Yes 83.1 1.2139 0.5077
No 12.5
Not sure 4.4

20  Having relatives outside the affected area Yes 46.9 1.5611 0.5552
No 50.0
Not sure 3.1

21  Having member/relatives with jobs outside  Yes 29.2 1.7556 0.5291

the affected area No 66.1

Not sure 4.7

22 Meet with local authority for assistance Yes 15.8 1.9361 0.4994
No 74.7
Not sure 94

23 Having own or rent farming Yes 56.4 1.5389 0.6748
No 333
Not sure 10.3

Average 2.08 0.74

An average mean of 2.08 indicates that the households were rather often considered as low-to-moderate
vulnerable to socioeconomic and disaster category.

Table 2: Composite vulnerability index by household indicators (N = 360)

Dimension Variable Mean Normalized CVI
(0-1)
Exposure Experiencing flash by household in last 10 years 1.7972 0.22
Type of house structure 2.4750 0.38
Receiving any form of warning about flash flood 1.8472 0.24
Experiencing injury by family member 1.7806 0.21
Losing family member 1.9944 0.29
Sensitivity Size of household 3.3833 0.56
Number of disable and injured member in the family 4.5306 1.00
Distance of medical center 2.6167 0.42
Type of family 1.1056 0.00
Household head 1.2500 0.05
Adaptation Household head’s monthly income 23111 0.36
Capacity Number of income sources of the household 1.3111 0.06
Number of earning member in the family 1.4889 0.13
Savings of household 1.3111 0.06
Monthly amount of savings 1.1556 0.00
Household with land 1.2139 0.02
Having relatives outside the affected area 1.5611 0.12
Having member/relatives with jobs outside the affected area 1.7556 0.21
Meet with local authority for assistance 1.9361 0.27
Having own or rent farming 1.5389 0.11
Level of education of household head 2.6028 0.44
Occupation of household head 2.6417 0.45
Living time in the area 4.1778 0.87

4.2 Community level vulnerability

The calculated average of all mean value 1.49 highlights that there was a medium degree of social and structural
vulnerability at the community level. The factors that relate to identity impacts of individual, identity impacts of
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individual in community, availability of employment and livelihood, environmental and climate change factors
and access to basic services all combine to determine the social status and living conditions of individual in the
community. Some of the dimensions, including employment and livelihood opportunities (Mean=1.70) had a
comparatively stronger impact which indicates economic limitations and poor job diversification. Characteristics
of identity also contributed greatly in the determination of both individual (Mean=1.57) and individual status in
the community (Mean=1.55). The problems of environment and climate change had moderate impacts on the
social interaction, agriculture and livelihood (Mean=1.31) and the access to basic services such as, healthcare,
education and financial institutions were also somewhat limited (Mean=1.33). These results suggest that exposure
to the environment and access to institutional services were combined with individual and community identity
structures and economic opportunities to induce vulnerability to flash flood in the community. Table 3 and 4
present the results.

The Composite Social Vulnerability Index (SVI mean=1.54) in Table 4 shows that the communities under the
study were considered by the moderate degree of social vulnerability. Of the four dimensions, livelihood and
employment vulnerability (Mean=1.70) carried the highest level of vulnerability that indicates the social
vulnerability in the study area were affected by employment opportunities, occupational diversification and
employment and livelihood opportunities for women. Job opportunities were limited and seasonal in the study area
which compels members of the community to find employment and livelihood opportunities outside the area
results to induce vulnerability. The social identity dimension (Mean=1.65) was also found to be significant,
meaning that identity categories like race, ethnicity, religion and marital status had a moderate influence to people
regarding their social status in the community indicates that the social stratification and identity-based difference
may affect the access to resources and decision making power. Community status dimension (Mean=1.47)
indicates the moderately low hitherto significant impacts of identity based factors regarding the status of
individuals in the community environment. However, notwithstanding the differences in identity but their impact
seems to be less significant than livelihood-related vulnerabilities in the community. Lastly, environmental and
service related vulnerability dimension (Mean=1.32) carries the lowest mean score. Nonetheless, difficulties like
crop damage due to climatic conditions, livelihood turbulences, displacement of people, lack of accessibility to
health care, financial services and shelter were also significant factors to induce vulnerability to flash flood. Widely,
the composite index indicates that livelihood uncertainty, employment unpredictability and social stratification
were all factors that define the vulnerability profile of households in the study area. These vulnerabilities
exacerbate food insecurity and nutritional risks, especially in marginalized households regarding economic
condition in flash flood prone areas.

Table 3: Community level vulnerability (N = 360)

Dimension Indicators Mean Average Mean
Range Value

Identity Impacts on Individual Race; Ethnic; Religious; Language; Sex; Gender; Social 1.0944 — 1.57

Status class; Socioeconomic condition; Job status; Marital 2.0861

status; Educational status; Familial/kinship linkage;

Age structure.
Identity Impacts on Racial and individual in community; Ethnic and 1.0944 — 1.55
Community Status individual in community; Religious and individual in 2.0861

community; Language and individual in community;

Sex and individual in community; Gender and

individual in community; Social class and individual in

community; Socioeconomic condition and individual in

community; Job and individual in community; Marital

status and individual in community; Educational status

and individual in community; Familial/kinship linkage

and individual in community; Age structure and

individual in community.
Employment and Livelihood Opportunity of decent work for all in the community; 1.4861 — 1.70
Opportunities Availability work for all in the community; Opportunity 1.9056

to move for work outside the community; Opportunity
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for diversified occupation in the community;
Opportunity for women to work outside the family;
Opportunity for women to work within the community;
Opportunity for women to work within the community;
Opportunity for work over the year.
Environmental and Climate Disruption of social interaction and climatic issue, 1.1833 — 1.31
Impacts Climatic issue and damages of crops, 1.4333
Climatic issue and disruption of livelihood,
Climatic issue and displacement of people.
Access to Basic Services Access of children to education; Access to health care 1.1528 - 1.33
services; Access to financial services; Access to decent 1.5806
housing; Access to social services; Access to public

places.
Average 1.49
Table 4: Composite Social Vulnerability Index

Dimension Average Mean Normalized SVI (0-1)
Social Identity Vulnerability 1.65 0.56

Community Status Vulnerability 1.47 0.37

Livelihood & Employment Vulnerability 1.70 0.51

Environmental & Service Vulnerability 1.32 0.54

Composite Social Vulnerability Index 1.54 0.90

5. Discussion

5.1 Household level vulnerability

The analysis of 360 households of this study shows that range of vulnerability of households was normally
low-to-moderate although structural and socioeconomic vulnerabilities existed in the study area. Households were
mostly nuclear and male headed with moderate vulnerability that reflects dependence and affected by flash flood
in terms of food demand. Repeated exposure to floods, Katcha (39.4%) semi-pucca (32.8%) house and imperfect
reporting of early warning signals were the sings of the lack of physical accessibility. Adaptation capacity was
constrained by economic fragility such as, low income (35.6% household earned monthly Tk. 10001-15000), solo
earning member (65.3% of the household had one earning member), lack of income diversification opportunity
(75.6% of the household had sole earning sources) and low savings (46.7% of the household saved Tk. 1000-2000
per month) which increase level of household vulnerability. Furthermore, household vulnerability was revealed
through dependence on cultivation (53.1% of the households depended on cultivation) and service in the informal
sector (17.2%) and by not having any relatives outside the affected area (50%). Inadequate access to help from the
community was also showed in moderate social networks. Households were vulnerable in terms of exposure,
sensitivity and adaptation capacity. However, exposure was moderate due to frequent floods, Katcha and semi-
pucca housing and imperfect early warning signals resulting cumulative risk. The highest sensitivity was due to
size of household (46.1% of the household consisted of 4 members), chronic disease (7.8% of the household had
1 disable and injured member), low access to healthcare (68.9% of the household were Skm away from medical
center) and decisions were made by male member increase sensitivity as the aftermath of the flood. There was a
low adaptation capacity due to low-to-moderate income, dependence on solo sources of income, savings limitation,
dependence on cultivation and small landholding limits coping and recovery. External support somewhat
accompaniments resilience but cannot counter vulnerabilities completely. This results align with the study of Lee
et al., where authors found recurrent flood exposure and increasing risk due to post flood effects [64] and Haque
et al. observed that structural characteristics of housing become the source of different loss and disruption [65].
Moreover, Al-Mueed et al. highlighted imperfect early warning signals restrict the people to act in uneven
preparedness and exposure continuation [66].

5.2 Community level vulnerability
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The results reveal that the community had an average vulnerability in the context of social and structural issue.
For example, the lack of diversification in income sources and opportunities in employment and livelihood
(Mean=1.70) whereas factors of identity impacts on individual status (Mean=1.57) and identity impacts on
community status (Mean=1.55), access to basic services (Mean=1.33) and environment and climate impacts
increase community level vulnerability. Vulnerability level reflects condition in the community in the context of
disaster affected individuals and communities though community is the main concern in vulnerability literature
and its dynamic characteristics is important [67]. However, researchers [68- 71 cited in 67] identified that due to
dynamic-systematic interaction as a result of the characteristics of community level vulnerability in community
changes.

The Composite Social Vulnerability Index (SVI=1.54) shows that the social vulnerability was medium in the
study area. Livelihood and employment insecurity was the most influential factor, caused by a lack of job
diversification and seasonal work reduces economic resilience to flash flood. Access to resources and decision-
making power was also resulted by social identity factors such as, ethnicity, religion and marital status although
the differences in status in the community was minor and it was less than livelihood restraints. Lack of access to
services and environmental issues were also some causes of vulnerability. Susan L. Cutter and co-authors
introduced the Social Vulnerability Index technique for measuring vulnerability based on multi-level
socioeconomic and demographic variables [72]. Tasnuva et al. identified that low-medium, medium, and medium-
high to high household level social vulnerability [73].

6. Conclusion

The results of this study show that vulnerability to flash floods was multidimensional which was affected by
socio-demographic factors, exposure to environmental factors, unbalanced economic conditions and institutional
limitations in the study area. Mid aged respondents, extended family and moderate-to-low levels of education were
the largest limitation to adaptation capacity and strengthening dependence. The household resilience was impaired
due to the gender based decision making process where the women were excluded in disaster preparedness process.
The study also shows that there was large dependence on agriculture and single sources of income which limits
the economic diversity and as a result the household was highly exposed to the risk of flash floods. These represent
severe vulnerability by being exposed to flash floods more than once every decade and had more than one
occurrence of exaggerated household. Recurrent submerges and inundation rates affect livelihoods, damage
property and food security that this study revealed. The overall food crises, illness and unemployment were the
strongest indicators of sensitivity in flash floods. These realities illustrate that even moderate floods may had
severe nutritional and health-related strain in the case of disregarded groups those had limited access to healthcare
system and safe drinking water. Although households employ borrowing, selling of valuable assets and depending
on relief as coping strategies and most of these were generally reactive and untenable. Household were severely
vulnerable due to the lack of structural preparedness, medical preparedness although some the household used to
saving money, preservation of seed indicates the middle adaptation capacity. The vast spread of housing damage
and self-reconstruction further stressed disaster recovery due to the lack of institutional supports. The results show
that crop diversification, sanitation and presence of disaster management committees at the community level
indicate some levels of resilience. The Composite Social Vulnerability Index (SVI) shows a moderate vulnerability
which was mainly due to livelihood insecurity, inadequate access to basic services and social inequalities.
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