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ABSTRACT

The northern, northeastern, and southeastern parts of Bangladesh are highly susceptible to the impacts of flash
flooding. Beyond these typical areas, flash floods also occur in the coastal areas of the country. The objective of this paper
is to examine the ways residents of a coastal area have coped with the impacts of the flash flood event that took place on
5 August 2020 in 26 villages of Kamalnagar and Ramgati upazilas in the Lakshmipur district, Bangladesh. A household
survey conducted in these villages revealed that nearly 83% of the respondents adopted two of the six broad groups
of coping measures to recover from the impacts of the 2020 flash flood event. Unlike flash floods in typical areas, the
survivors in the study area did not receive any emergency assistance either from local/national governments or NGOs,
creating a cause of anger among the flash flood survivors. They offset the event effects largely by social capital through
social networks and social relations. This study concludes that the government of Bangladesh should have effective
policies to reduce the impacts of coastal flash flooding.
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1. Introduction tember) seasons in Bangladesh. They are particularly

Flash flooding is a recurrent natural hazard during prevalent in the northern transboundary foothills
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as well as in the hilly areas of the northeastern and
southeastern parts of the country ""*. Among the 64
districts, at least 15 comprise the traditional or typ-
ical areas of flash ﬂooding.<D Although flash floods
are generally short-lived and localized events, roads,
houses, shops, and schools are inundated overnight
and the flooding often causes massive damage to
private property. Flash floods also breach embank-
ments, particularly offshore islands in Coastal Bang-
ladesh P*. In the traditional areas of flash floods,
they can cause loss of flood attenuation capacity of
major rivers, which further intensifies if the events
are associated with landslides and mudflows "',
Although various aspects of flash flooding in the
traditional areas of Bangladesh have been widely
studied """ little or no attempt has been made
to deal with such events in coastal (non-traditional)
areas. The present study addresses this research gap
with the main purpose of investigating the ways in
which residents of the selected coastal area have
coped with the impacts of the August 2020 flash
flood event, which occurred in 12 unions and cov-
ered 26 villages of Kamalnagar and Ramgati upzillas
in Lakshmipur district, Bangladesh.® We expect that
the residents of traditional and coastal/estuary areas
will respond differently to offset the damage and loss
caused by such events. Flash floods in the former ar-
eas, particularly in the low-lying haor (vast wetland)
areas of northeastern Bangladesh, cover much larger
surface areas compared to the latter areas 9 For
example, Mahtab et al. ™ reported that 74.1 square
miles (192 square km) of land were inundated in
Tahirpur upazila, Sunamganj district due to a flash
flooding event that occurred on May 4, 2017. In that
year and date, parts of 11 upazilas of this district
experienced this event ', Note that in 2017, three

@ A district is the second largest administrative unit in the country,
containing an average population of about 2.5 million.

@ A union is the lowest tier of the local government structure in Ban-
gladesh. It has an average population of 35,000. An upazila is the third
largest administrative unit in Bangladesh with an average population of
nearly 325,000.

© Haors cover around 43% land area in the northeastern part of Bangla-
desh. This part of the country contains 414 haors with sizes varying be-
tween 1,804 and 60,027 acres "”. They are located across seven districts:
Sunamganj, Sylhet, Habiganj, Maulavibazard, Netrokona, Kishorganj,
and Brahmanbari .

episodes of severe flash floods affected six districts
(Sylhet, Moulavibazar, Sunnamganj, Habigang,
Netrokona, and Kishorganj) of the haor areas of the
country from June to September /.

In the absence of empirical studies, an under-
standing of coping strategies would help in devel-
oping appropriate public policies toward providing
emergency support and protecting the livelihoods of
vulnerable people living in coastal and estuary areas
in Bangladesh. Flash flood waters can also cause
varied and substantial health impacts (e.g., diarrheal
illnesses like cholera, typhoid fever, tetanus, skin
diseases, or rashes). This understanding is also essen-
tial because the Intergovernmental Panel on Climate
Change (IPCC) predicted that the frequency of flash
floods in the coastal areas of the country will in-
crease because of increased precipitation from global
warming '"*). The study provides local insights for
reducing the adverse impacts of future flash floods in
the coastal areas in Bangladesh and beyond. Moreo-
ver, it helps to establish policies related to reducing
flash flood vulnerability and thus improve individual
and community resilience.

The paper is organized as follows. Section 2 re-
views the literature on coping measures in general
with components of social capital. Section 3 presents
the justifications for why it is called a flash flooding
event. Section 4 discusses the study area and data
source. Section 5 presents the results of this study
with three sub-sections: households’ characteristics,
damage caused by flash flooding, and coping meas-
ures adopted by respondents. This section is followed
by a discussion section. The concluding section sum-
marizes the results and provides recommendations.

2. Cope with natural disasters: Types
and links to social capital

Coping with natural disasters generally means
fully or partially overcoming the adverse conse-
quences of extreme events. This includes short-term
and immediate responses and measures of affected
individual households ""*'*. By implementing these
measures, they generally utilize their own resources
and assets, and/or receive external financial assis-
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tance, including members of social networks. Coping
measures are essential to prepare for quick recovery
and return to pre-disaster conditions through access
to resources within and beyond the disaster-stricken
area ", These measures are broadly classified into
two groups: ex-ante (proactive) and ex-post (reac-
tive) ', The former includes risk reduction and risk
mitigation strategies, which are enacted by the indi-
viduals or households before disaster strikes them
(e.g., raising and maintaining the plinth of the house,
building the home on a natural level, modifying the
house with strong materials, clearing both sides of
the hilly rivers so that the water can quickly recede
without any barrier, or removing other hindrances
from the bed of the river) """

Ex-post coping measures refer to recovering as
quickly as possible from the negative impacts of a
natural disaster during the post-event period. Kerr *”
claimed that these measures have also a strong link-
age in building resilience at both household and com-
munity levels "">*"). In essence, they help disaster sur-
vivors restore their livelihoods following calamity .
Like most coping studies, this paper deals with ex-

post coping measures. Sultana and Rayhan *¥ and
Mondal et al. " classified ex-post measures into five
broad groups: namely, money borrowing, asset dis-
posal, consumption reduction, temporary migration,
and essential assistance/aid from external sourc-
es. We also add one group——changing occupation
(Table 1). As indicated, apart from disaster-affected
households themselves, ex-post measures are also
financed by members of traditional social networks,
or nongovernmental organizations (NGOs) at various
levels and government organizations (GOs). Note that
social networks are made up of a set of social actors
such as individuals (e.g., relatives, friends, and neigh-
bors), and they can be thought of as potential sources
of resources in times of need. In essence, social net-
works are relationships that develop between individ-
uals and/or groups through familiar ties, friendship,
similar interests and beliefs, organizational life, and/or
other types of social connection "%,

When households become successful in ex-post
coping measures, it is often considered a sustainable
livelihood (SL) because these measures ensure sub-
sistence levels of food consumption, the potential for

Table 1. Broad group coping measures with specific measures and remarks.

Group Specific measure

Remark

Formal sources (banks, micro-credit organization and local

co-operatives

With interest rates ranging from
medium to high

Money Borrowing/
Taking Loan

Informal sources (local money lenders)

Very high interest rate

Members of social capital (e.g., relatives, friends, and

neighbors)

Either interest free or nominal
interest rate

Selling crops in advance

Purchasing food on credit

Assets disposal

Selling livestock at liquidation price

To repair houses, boats, and fishing
nets; and purchasing food, health

Selling or leasing household assets (utensils, jewelry, lands,

expenses, and livestock fodder

crops, agricultural tools, and trees) at liquidation price

Spending previous savings

Meal skipping (reducing food consumption) or fewer meals

Consurpptlon . . . . To compensate reduction in crop
Reduction/Changing Relying on cheap foods (reducing expenditure) production

habits Consuming wild plants and foods (reducing expenditure)

Changing occupation One or member change occupation To survive

Migration Both temporary and permanent

To diversify income

Support receiving from NGOs

Emergency help from external

Support receiving from GOs
sources PP &

Support receiving from social networks

Source: Modified after Mondal et al. ",
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income-generating capacity through permanent em-
ployment, and opportunities for a diversified liveli-
hood "**!. Developed by the British Department for
International Development (BDFID) in 1997, central
to the Sustainable Livelihood Framework (SLF) are
various livelihood assets and access to these resourc-
es 7" These assets consist of five capitals (human,
financial, physical, natural, and social), which exist
at the individual household and community levels *”.
Some of these capitals, particularly social capital, are
realized as the social capability and capacity to cope
with disasters or other stressful conditions.

In this paper, our interest is on individual house-
holds and our focus is primarily on social capital
along with financial capital.® In the context of disas-
ter, social capital is generally defined ““as social trust,
networks, and relationships that people can draw
upon.” P Tt reflects disaster-affected households’
social networks and relationships with members
of the community and beyond that they can use in
times of need °"**. Robert Putnam, who popularized
the concept, defined social capital broadly as the
“features of social organizations, such as networks,
norms, and trust that facilitate action and cooperation
for mutual benefit” 7,

Components of social networks or social safety
nets include strong social norms, social connections,
emotional bonds, high levels of interpersonal trust,
and social and religious organizations that help indi-
vidual households in their efforts to cope and resil-
iency with extreme natural events quicker and more
efficiently. Components of financial capital include
cash, credit, remittance, pension, wage, or liquid as-
sets (e.g., land, livestock, poultry, utensils, savings,
and jewelry) ®*. It is worth mentioning that individ-
ual and household social capital are of three types:
bonding, bridging, and linking networks “***. Each
type identifies variations in the strength of relation-
ships and composition of social networks and thus
different outcomes for individuals or households.

Bonding social capital describes the connections

@ Social capital was first proposed by Pierre Bourdieu (1985) ! in the
1980s and claimed that an individual could have more accessibility to
potential because of his/her social networks.

among individuals who are emotionally close, such
as family members, kinship ties, and close relatives
within the same community and beyond "*. The
strong connection makes this type of social capital a
key source for providing social support and personal
assistance during the post-disaster period or any oth-
er shock *!. In contrast, a bridging network includes
acquaintances or individuals loosely connected that
span social groups, such as neighbors, colleagues,

1361 This network links vari-

associates, and friends
ous heterogeneous individuals and groups "*. Mem-
bers of both networks provide disaster emergency
assistance (e.g., hot meals, clothing, utensils, furniture,
and loans for constructing damaged houses), medical
assistance, sanitation, shelter, and help in search and
rescue (SAR) operations, debris removal, and child-
care. Bonding and bridging social capital work in
complementary ways but disaster-affected households
regularly have more of one type than the other "',
Linking networks, which are developed over
time, describe individual or household vertical con-
nections with various levels of NGOs and GOs,
mass media, or can be friends/acquaintances with

B8 The term

anyone with these organizations
NGO is broadly defined here to include all religious,
political, and nonprofit organizations as well as civil
society organizations. Memberships with such or-
ganizations improve one’s chance of receiving nec-
essary emergency assistance promptly because these
organizations often provide humanitarian assistance
solely to individuals within their jurisdiction ©****”,
Therefore, membership in these organizations is
essential for reducing the negative impacts of any
type of natural disaster *”’. Linking networks provide
vertical integration, while the other two components
of social capital represent horizontal integration. Ad-
ditionally, members of the linking networks are more
likely to articulate their needs to authorities of such
organizations and work together to overcome obsta-
cles in efforts to return life to pre-disaster levels *".
In contrast, individuals and households who are
not members of any NGO are less likely to receive
assistance from such organizations “***). Thus, dis-

asters can motivate survivors of extreme events to
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participate in civil society organizations. Whether or
not members of these organizations, survivors expect
to access government and nongovernment assistance
immediately after a disaster . This access is clearly
a coping measure for a household in rural Bangla-
desh and elsewhere in developing countries . In
the absence of emergency assistance provided by
NGOs and GOs, the other two group members of so-
cial capital/networks contribute to coping measures
of disaster-affected households.

3. Was the 2020 August event consi-
dered a flash flood?

Bangladesh is subjected to different types of
floods such as river (often called the monsoon)
floods, tidal or coastal, flash, and tropical cy-
clones-induced storm-surge floods 44451 © A precise
definition of flash floods is problematic and frequent-
ly debated (e.g., “**". Flash floods are caused by ex-
cessive rainfall in a short period of time with a small
lead time and very limited warning time. They gen-
erally occur within two to six hours of heavy rain,
and water levels can rise and fall rapidly and quickly,
leading to extensive damage to properties !,

In the traditional flash flood-prone areas of
Bangladesh, the events also occur due to sudden
enormous rainfall. Most of the rivers in these areas
originate from nearby hilly regions of India and My-
anmar, and when excessive rainfall takes place be-
yond the international border, flash floods can occur
in the country’s traditional areas with some lags of
820 hours.® If heavy and continuous rain falls for
1 to 2 hours within the basin located in the country,
flash floods can occur, particularly in southeastern
hilly areas. Thus, an enormous amount of rainfall in
a relatively short time beyond and within Bangladesh
is the imminent cause of flash floods in traditional
areas of the country "',

Unlike typical flash flood-prone areas of Bangla-
desh, the coastal zones in the country are affected by

© The main source of river floods is the bank overflow from the major

rivers, and their tributaries and distributaries during the rainy season ',

© Bangladesh is a riverine country. Among the major rivers of the coun-
try, 54 rivers flow directly from India and 3 from Myanmar ",

diurnal high and low tides. Apart from storm surges
associated with tropical cyclones, the study area fre-
quently experienced sudden tidal surges, particularly
when coincided with high tide with a full moon and
strong wind. We, some respondents, and union and
upazila officials considered tidal surge as a flash
flood event. To make sure that August 2020 was a
flash flood event, we explored the perceived caus-
es of the event provided by the respondents of the
study area. Field survey reveals that 98% and 51%
of respondents provided primary (main or ultimate)
and secondary reasons for the event, respectively.®
Primary reasons are listed in descending order: tidal
surge, lack of embankment, upstream water, close
to the river, heavy rainfall, and strong wind (Figure
1.9 Among the six primary reasons, three (upstream
water, lack of embankment, and tidal surge) were
also mentioned as a secondary reason for the event
(Figure 1).

Tidal Surge
Lack of Embankment

Upstream Water
92

Close to River

W Primary Cause
.

Heavy Rainfall

Secondary Cause
-
o

Strong Wind

Figure 1. Respondents’ perceived causes of flash flooding in the

study area.

Five respondents did not provide a cause for the
August 2020 flash flooding in the study area and
nearly half of the respondents provided both prima-
ry and secondary causes of the event. The area has
no embankment along the east bank of the Lower
Meghna River, which has a long-time demand from
the local people. The reason “close to the river” in-
directly implies that demand. On rush of water from

@ In some cases, a secondary cause exacerbates the primary cause, but
independently it is insufficient to lead to a catastrophic event by itself.

® Two respondents mentioned full moon was the cause of the very high
tide on August 5, 2020. Almost all major rivers in Bangladesh flow into
the Bay of Bengal. The study area is located along the eastern (right)
bank of the Lower Meghna River, the main outlet of the Ganges-Brah-
maputra-Meghna (GBM) drainage basin, a transboundary river basin. By
upstream water, the respondents referred to the water of this basin.
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the upstream was also reported by a considerable
number of respondents as both primary and second-
ary reasons for the flash flood in the study area.

However, only 13 (4%) out of 310 respondents
reported that excessive rainfall was the primary
cause of flash floods in the study area. No respond-
ents mentioned it as a secondary reason for the
event. Conversations with elected union officials in-
formed that immediately before the flash flood event,
continuous rainfall occurred for about two days in
the local area. This excessive rainfall together with
the synchronization of unusually high tides in the
nearby river, strong wind, and onrush of water from
the upstream were the major causes of flash floods
in the study area. Local people said that the tide was
abnormally high due to a full moon and/or was ac-
companied by strong wind.

Based on respondents’ reported causes of flash
flooding, no concluding evidence was found within
the study area. That is why four key physical char-
acteristics of the event (duration, areal extent, speed
of onset, and spatial dispersion) along with their di-
chotomic scales are briefly discussed. These selected
characteristics are presented in Table 2 and compared
(regular or monsoon) floods with flash flood events.
The event in the study area suddenly occurred (speed
of onset) and lasted between 2 to 5 days (duration) "/,
claimed that flash floods in the villages in Cox’s
Bazar district, southeastern Bangladesh, typically re-
main inundated for 5-12 hours, although sometimes
up to 2 to 4 days.

Table 2. (River) floods and flash floods are compared with four
physical characteristics of natural disasters and a two-dimensional

scale.
Physical Two-dimension (River) Flash
characteristic scale Flood flood
Slow X
Speed of onset
Fast X
. Long X
Duration
Short X
Widespread X
Areal extent —
Limited X
o ) Diffuse X
Spatial dispersion
Concentrated X

Source: Modified after Burton et al. (1993) °.

In contrast, other flooding, particularly river
flooding, is a longer-term event and may last 15 to
20 days in Bangladesh. Table 3 lists major (river)
floods in the country with duration. Flash floods also
differ from other type of floods in spatial scale (spa-
tial extent). They inundate a small area, confining to
less than 20 square miles (51.8 square km) of drain-
age area in the United States “*. In the Mediterrane-
an region, flash floods inundate up to 1,150 square
miles (nearly 3,000 square km) **'. Spatial extent re-
flects spatial dispersion (Table 2). Based on sudden-
ness, duration, areal extent, and spatial dispersion, it
is considered a flash flood event.

Table 3. Duration of major (river) floods in Bangladesh.

Year Duration (in days)
1987 60

1988 53

1998 63

2004 28

2020 35

Average 15-25

4. Materials and methods

4.1 Study area

As indicated, the study area is located along the
eastern bank of the Lower Meghna River in the cen-
tral coastal zone of Bangladesh where rapid geomor-
phological changes have been taking place ®*. Note
that Bangladesh’s 447 miles (720 km) of coastline
is broadly divided into three zones: the southwest,
central, and eastern. These zones differ in geomor-
phological and ecological conditions **. This vast
active delta zone is subject to recurrent erosion and
deposition of sediments carried out by the combined
flow of the three mighty rivers (Ganges or Padma,
Brahmaputra or Jamuna, and Meghna) from up-
stream. The study area covers 30 square miles (78
square km) and had approximately 93,000 people in
2011 (Figure 2). As a part of the Meghna estuary, it
is characterized by low elevation and rapid geomor-
phological changes.
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Survey Sample Locations

Figure 2. Study area.

This estuary is the most productive fishing ground
in Bangladesh. Expectedly, fishing is one of the
primary occupations of people living in the study
area, and the secondary occupation of many more
residents. Most people engaged in agriculture are
marginal farmers ", Like in other coastal zones of
Bangladesh, the poverty rate in the study area is at
least 40% higher than the national average. Similarly,
access to education, health, and other basic services
in the study area is lower than the national average .
With a National Science Foundation (NSF) grant, we
conducted a field survey in 2018 just south of the cur-
rent study site to analyze migration patterns of people
due to riverbank erosion. Familiarity with the general
area and the occurrence of flash floods in 2020 were
the two reasons for selecting this survey location.

The study area experiences multiple hazards such
as tropical cyclones and associated storm surges,
riverbank erosion, riverine floods, and tornadoes.
Field survey reveals that flash flooding occurs more
frequently and is often more destructive than other
natural disasters. If conditions coincide to initiate
flash flooding, water rapidly rushes from the estuary
through canals and small rivers, causing erosion of
riverbanks, and inundating adjacent settlements and
croplands. The 2020 flash flood occurred in the study
area on August 5 and lasted 2—5 days. In some wa-
terlogged portions in the eastern part of the area, it
stayed even longer. The study area also experienced
tidal surged-induced flash floods in the first week of
September and August 2021.

4.2 Sources of data

A total of 310 household heads participated in
the questionnaire survey through spatial random
selection using the ArcGIS Pro tool. Large-format
field maps were produced to aid field navigation
and household recruitment. Mainly household heads
from selected sampling households were surveyed,
but another adult member was interviewed when the
household head was not available at the time of the
survey. If a household head declined participation,
enumerators approached the next nearest household.
The survey was conducted in the selected villages
by four experienced field investigators supervised by
two project leaders during May and June 2021. They
had participated in many household surveys in the
past. For this survey, the authors provided training to
the investigators through Zoom.

However, the questionnaire contained 66 ques-
tions—some were open-ended, and others were
closed-ended. In addition to damage caused by the
flash flood, emergency assistance received from dif-
ferent sources, and coping measures used to reduce
the impact of the event, the survey collected data
related to households’ socio-economic and demo-
graphic characteristics. Household surveys were
complemented by field observations and notes, and
several informal discussions were arranged with
respondents, village leaders, schoolteachers, other
local professionals, and local NGO and GO officials.

Before conducting the surveys, the respondents
were informed regarding the purpose of the study
and asked whether they would like to participate.
The interview was conducted after receiving the
verbal consent from the respondents. The study was
approved by the Institutional Review Board (IRB)
of Southern Georgia University. The collected data
were then coded and stored in an Excel file.

5. Results

5.1 Households’ characteristics
Age

This sub-section discusses the household char-
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acteristics. The ages of the household heads ranged
from 20 to 90 years, with mean and median age of
48.76 and 47 years, respectively. Out of 310, 116 or
37% of all heads belonged to the age group 3549
years of age (Table 4). Slightly over 95% of the
sampled households were male-headed. The average
household size was nearly 5.1 persons, which was
higher than the national average (4.4 people).

Occupations

Agriculture and fishing were the dominant forms
of livelihood options in the study area. Dependen-
cy on agriculture and fishing is not surprising in
coastal areas in Bangladesh ”"****. Fishing not only
involves catching fish, but also includes people who
are working as day laborers on others’ boats, mar-
keting fish, and making nets and boats. Another 8%

are employed in both agriculture and fishing. That
is, 64% of the heads of households are employed in
these two sectors. Other primary occupations were
service holders (14%), small business owners (9%),
and agricultural laborers (6%). The rest were em-
ployed in other occupations, including homemakers
(Table 4).

Landholding size

Sixty-one percent of households in the study
area did not have any agricultural lands, which was
not unusual because landlessness is much higher in
the coastal areas compared to the country **. They
made a living either as tenant farmers or entirely
in the fishing sector. Usually, tenant farmers, after
harvesting crops, give two-thirds of the produce to
landowners. Some landless people also cultivated

Table 4. Selected background information of the respondents (N = 310).

Background information Number Percentage
Age (in years)

20-34 48 14
35-49 116 37
50-64 96 31
> 64 50 16
Primary occupation

Farmers 83 28
Fishing 83 28
Both farmers and fishers 23 8
Service holders 40 14
Small businesses 26

Laborers 18 6
Others, including home makers 20

Agricultural land owned (in decimal)

Landless 190 61
<100 81 26
100 and above 39 13
Annual household income (in BD Takas)

<100,000 199 64
100,000-250,000 105 34
> 250,000 6 2
Educational level (years of schooling)

Illiterate 80 26
1-5 214 69
>5 16 5
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agricultural lands under the ‘kot’ system. The kot
system provides money to needy landowners and
allows their land to be cultivated by landless farmers
until the money returns from the landowners to the
farmers.

Of those who had agricultural land, most of them
were under 100 decimals. The average farm size was
nearly 45 decimals, which is not enough to support
a household size of five members. Similar situations
were reflected in terms of annual income.

Annual income

The average annual income of the surveyed
households was 92,923 Bangladeshi Taka (Tk.) (US
$1,080). More than two-thirds earned less than Tk.
100,000 (US $1,200) per year (Table 4). They were
considered poor.

Level of education

Nearly 26% of heads were illiterate. The largest
percentage of the respondents were educational at-
tainment of 1-5 grade. Clearly, all indicators listed in
Table 4 reveal that socio-economically, residents of
the study area were lower than the national average.

5.2 Damage caused by the 2020 flash flooding
Crops and dwelling damage

On August 5, 2020, suddenly saline water entered
the study area, submerging homes, field crops (rice,
soybean, peanut, pepper, maize, pulses, and summer
vegetables) and roads (made of both earth and as-
phalt) and making a scarcity of drinking water. Three
hundred and five respondents provided information
about the damaged status of their main dwellings. Of
the 305 respondents, 52 or 17% reported that their
houses were completely damaged, including 15 re-
spondents who lost their homes to Meghna River.”
The remaining 37 respondents, who were not living
close to the riverbank, had experienced complete
damage of main dwellings because they could not
stand strong wind and forces of water flow during
the duration of flash flooding. However, 241 (79%)

© Some respondents owned other houses, such as kitchens and cow-
sheds. We only asked the main dwellings about the damage status.

respondents experienced partial damage to their
houses. The remaining 12 (4%) respondents did not
experience any damage to their main dwellings. That
is, the August flash flood in the study area caused
extensive damage to the houses of the respondents.
The event also damaged six shops, owned by six re-

Figure 3. Picture of flash flooding event in the study area.

Photo taken on 5 August 2020, from the village of Sanaligram,
Alexander Union by Junayed Al Habib.

Two hundred and six (67%) of the 310 respond-
ents experienced crop and vegetable damage either
partially or completely due to salt-water intrusion
and rapid flow of water. Vegetable gardens are rel-
atively abundant in the coastal area compared to
inland. More than one-third of the households had
small gardens around their homesteads. The produce
of these gardens met domestic consumption as well
and some were sold to market for additional income.
Saline water made it difficult to grow vegetables and
crops in subsequent agricultural seasons. Because the
riverbank erosion intensified the flash flood event,
croplands were also ceded to the nearby river.

Other damage

Apart from crops and vegetables, strong tides
washed away many respondents’ household items
(e.g., beds, chairs, tables, clothes, and stored crops).
Many roads were so damaged that they were not
usable for weeks. Many perennial trees were uproot-
ed. Because of saltwater inundation, fish left ponds
and were killed, causing the loss of a considerable
amount of earnings to the 77 respondents. Sixty-sev-
en percent of households lost chickens and ducks.
Since the study area had 195 small ponds attached
to homesteads and a nearby large river, almost every
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family raised ducks to earn extra income. Generally,
ponds are ubiquitous in the coastal zone in Bang-
ladesh because salt-free drinking water is scarce in
such a zone, and therefore coastal residents store
rainwater in some of these ponds and use pond water
for drinking purposes. Also, these ponds are usually
used for raising fish (aquaculture), and for bathing
purposes, particularly by women and adolescent
girls.® Lastly, there was no report of losing any
cattle and small animals like goats and lambs.

Illnesses and COVID-19

The 2020 flash flooding caused no death or in-
jury in the study area. A considerable number of
respondents suffered from the skin, water-borne
(e.g., diarrhea, dysentery, typhoid and malaria fever),
and other diseases (e.g., fever, and cold) during the
post-event period. People in the study area could not
move because all places were inundated. Besides,
roads were flooded with open latrines, causing faeces
to float with flash flood water, creating a bad smell.
Given such circumstances, during flash flooding
time, the residents seem to be exiled or locked down
in their own homes. By sitting at home, they lost
income sources for a few days. Moreover, a small
number of residents in the study area took this op-
portunity to commit petty crimes.

Note that the flash flood event in the study area
overlapped with the COVID-19 pandemic. Schools
were closed and a state of lockdown was imposed
throughout Bangladesh, particularly in Dhaka City,
the capital of the country. According to reports by
the field investigators, COVID-19 safety measures
and awareness were almost zero in the study area.
Residents of the area were living quite normal lives
as they always practised. Field investigators hardly
saw anybody wearing a face mask. Nobody practised
social distancing. As if nothing has happened across
the country or the world.

5.3 Coping measures

The survey data show that respondent households

® The social and religious custom of purdah (veil) is strictly practised in
the study area.
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adopted two (disposed assets and borrowed mon-
ey) of the six broad groups of coping measures to
respond to and recover from the impact of the 2020
flash flooding in the study area.

Disposed assets

Out of a total of 310 households, 126 (41%) used
the first group of coping measures. Among them
selected households adopted four coping measures
(Figure 4). Seven households sold land, six house-
holds sold livestock, 10 households sold household
assets, and 103 households spent their previous sav-
ings. Except for the last measure, those who opted to
dispose of assets were primarily poor and marginal
farmers/fishers. Households in the study area dis-
posed of their assets in two phases, liquid assets (e.g.,
livestock and household goods, including jewelry)
and productive assets, such as land. Distress selling
of assets is common in overcoming hardships caused
by natural disasters in rural Bangladesh °**”.
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Figure 4. Coping measures by group implemented by the
respondents.

Borrowed money

Two hundred thirty-two 232 (75%) of the 310
households borrowed money to cope with losses in-
curred by the 2020 flash flood from both formal and
informal sources. Calculated chi-square values (2.31
and 3.52, respectively) clearly show that households’
use of this coping measure (i.e., borrowed money)
with their agricultural land owned, and annual in-
come were not statistically significant at the level
0.05. This means that all socio-economic groups bor-
rowed money to cope with the destruction of flash
flooding events in the study area. They borrowed
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from three sources: members of social networks, mi-
cro credit organizations, and traditional money lend-
ers (Figure 4). Many NGOs, such as the Bangladesh
Rural Advancement Committee (BRAC), Commu-
nity Development Center (CODEC), and COAST
Trust, provided loans to households that survived the
flash flood. Apart from these NGOs, there are many
other NGOs (e.g., Bureau of Bangladesh (BB), The
Bridge, Hope, and Prism Bangladesh—PB) working
in the study area during the survey time.

Respondent households badly needed to borrow
money from the above sources to repair their hous-
es, boats and fishing nets, cultivation of crops, and
continuation of their livings. Micro-credit agencies
and local money lenders charged relatively high-in-
terest rates, while flash flood-affected people took
interest-free loans from their friends, relatives, or
neighbors. It appears that once their own savings
were exhausted, then they borrowed from members
of their social networks and/or micro-credit agen-
cies. No household borrowed money by selling labor
in advance, and selling crops and trees in advance,
or both. Similarly, no member of respondent house-
holds changed their occupations (Table 1).

Apart from the above coping measures, a consid-
erable number of villagers in the study area raised the
house floor or built with concrete after the 2020 flash
flooding. Their earthen floor was removed by the
speed of flash flood water. These two are classified
as ex-ante coping measures. However, people were
really shocked and surprised when suddenly the flow
of saltwater started flooding almost everything. Aged
people mentioned that they had never seen or experi-
enced this sort of flash flooding in their lifetime.

Figure 4 revealed that some households adopted
multiple coping measures. The survey data revealed
that 48 selected households chose multiple measures,
ranging from 2 to 3 coping measures. No respondent
households relied on inexpensive food and reduced
the amount of food consumption per day during and
after the flashing flooding. Only one household with
three members migrated to another district. This
household had decided to migrate before the flash
flood event occurred. No flash flooding survivors re-
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ceived any emergency assistance from either NGOs
or local and national GOs.

6. Discussion

Unlike flash flooding in traditional areas in Bang-
ladesh "*, households in the study area failed to
adopt a wide range of coping measures to reduce
the impact of the August 2020 event. This might be
related to the more frequent occurrence of (tidal in-
duced) flash flooding in the study area. For example,
the area experienced a tidal surge caused by flash
floods in the first week of September 2020, and again
in August 2021 amidst of COVID-19 pandemic cri-
sis **). Prior to flash flooding in 2020, the study area
was also affected by the powerful Cyclone Amphan,
which made landfall in a low-lying deltaic region
straddling the border between neighbouring West
Bengal, India, and Bangladesh on May 20, 2020 **.
Employing too frequent coping measures to reduce
the impact of natural disasters was probably respon-
sible for adopting a limited range of coping strate-
gies immediately after the flash flooding in August
2020 in the study area. Other reasons why the resi-
dents of the area did not adopt a diversity of coping
measures were the short duration of the event which
affected relatively less of the geographic area and
hence affected a small number of populations 1 ®
Flash-flood-affected coastal residents seem to re-
serve a wide range of coping mechanisms for larger
disasters such as tropical cyclones and associated
storm surges. Because of the short duration, the
event did not create long-term food scarcity for the
local community.

No local or national government initiated any
emergency relief effort among the flash flood survi-
vors in the study area. Among the local NGOs, some
of them provided micro-credits for the event sur-
vivors. GOs and NGOs did not provide food, cash,
and housing loans to help the flash flood-affected
people in the study area, which created grief and an-

@ In terms of physical dimensions (e.g., duration, areal extent of inunda-
tion, and number of people affected) of the event, some exceptions can
be found in flash floods that occurred in the northeastern part of Bangla-
desh ">,
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ger among the survivors. Many respondents believed
that flash flooding events in northeastern and south-
eastern parts of Bangladesh often attract ample mass
media attention due to longer duration and affect
larger numbers of people !"*'"". Thus, flash flood sur-
vivors in these areas receive emergency assistance
from elsewhere in the country and beyond. In con-
trast, flash flooding in the coastal areas is a localized
event, unknown to many people of Bangladesh, and
attracts limited interest among national mass media
outlets due to distance. There is no denying the fact
that receiving disaster assistance depends heavily
upon the extent of media exposure .

The inaction of the GOs and NGOs distribution
of relief aid among the flash flood survivors has
possible consequences for disaster management and
preparedness programs in coastal communities. If
this continues, a considerable number of residents of
the study area will leave from coastal areas to inland
areas. The population density is one of the highest
in Bangladesh. Domestic migration is not a solution
for the government authorities and non-profit organi-
zations. Like tropical cyclone survivors, they should
prepare for flash flooding impacts, and provide am-
ple emergency assistance for this event, which oc-
curs quite frequently than other extreme events.

In the absence of external help, the survivors of
flash flood-affected people in the study area tried to
reduce the impact by adopting coping strategies by
utilizing members of kinship and relying on social
networks. Members of these groups offered immedi-
ate assistance (food, shelter, clothing, cash, loan, and
labour) and other necessary emergency items to sur-
vivors. Additionally, they provided crucial psycholog-
ical support. Some of them were also affected by the
event. Either they were not incurring as much damage
as the other affected people, or they were financially
better off compared to other affected people.

Fifteen households lost their houses to riverbank
erosion. Eleven of them built houses within the same
village and four opted to relocate to other villages
within the home union. Most of them built houses
with the help of local people and relatives. They did
not only provide free labour to construct houses, but
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they also supplied house materials such as poles,
wood, and corrugated tin. Ten of them built houses
rent-free on properties of neighbours, relatives, and
friends. The reason for this enduring social bond is
that many people in the study area originally came
from the same source area. Due to massive riverbank
erosion in the western bank of the Lower Meghna
River in the early or mid-twentieth century, parents
and grandparents of most current residents came
from the neighbouring Bhola district to the study
area in the Lakshmipur district **\. These two dis-
tricts are located opposite the two banks of the Low-
er Meghna River. No riverbank erosion was present
along the eastern (right) bank of the river at the time
of their ancestors’ migration. Consequently, estab-
lished lineage has created a strong feeling of com-
munity among the residents of the study area, and
they consider themselves as belonging to the same
clan. Additionally, their social bonds are very strong
because they speak the same dialect, which is differ-
ent from the accent of Lakshmipur ),

In summary, people in the study area were heav-
ily dependent on social networks and connections
during the post-disaster event. Thus, bonding and
bridging networks are very strong in the study area.
In contrast, linking networks are not so strong, al-
though, like other environmentally stressed areas in
Bangladesh, many NGOs and GOs are present in
the area affected by flash flooding. The inactiveness
of these organizations in helping the flash flooding
survivors is not a surprising finding because one
study >*7 done just south of the present study site
also reported that victims of riverbank erosion did
not receive any emergency assistance from these two
entities.

7. Conclusions

Residents of the study area overcome the effects
of the 2020 flash flooding by adopting a limited
number of coping strategies. Assets disposal and
borrowing money from different sources are com-
mon coping measures in the area. They did not rely
on inexpensive wild food, reduce the amount of
meal consumption, or sell labour, crops, and trees in
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advance. Despite great suffering and constant threats
of climate change-induced sea level rise (SLR), most
of the respondents prefer to live in the study area
for two reasons: social bonds and available natural
resources. This may be changed in future depending
on GOs and NGOs activities. Most of the residents
believe that the most effective way to prevent flash
flooding is the construction of an embankment along
the eastern bank of the Lower Meghna River. This is
also needed to make the study area resilient to SLR.
Fortunately, the national government recently passed
such a project for the study area.

Neither the government of Bangladesh nor local
governments at the union or upazila level have a
plan and policy to manage recovery from impacts of
coastal flash flooding with adequate damage assess-
ment and response to this event, but such policy is
urgently needed for the benefit of the residents of the
study area. One limitation of this study is that it rep-
resents a case study and is not therefore representa-
tive of all coastal areas of Bangladesh. Future work
should continue to focus on flash flooding coping
strategies employed by other coastal areas of Bang-
ladesh.
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