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Abstract

The Rajapur Municipality is one of the major flood-prone sites of Nepal and communities are
more vulnerable because of seasonal and unseasonal floods in rivers like Karnali and Geruwa.
These floods have caused significant damage to property and infrastructure, and have displaced
thousands of people. This study was aimed at investigating the impacts of floods on occupation,
adaptation strategies, and socioeconomic implications of adaptation strategies in Rajapur,
Bardiya. The study used a mixed approach, both qualitative and quantitative to provide a
comprehensive understanding of the multifaceted relationship between floods and local
communities. Data were collected from six flood-prone wards encompassing 262 households.
According to the findings, farmers, a vulnerable group, were significantly affected by floods,
which led to both temporary and long-term changes in their occupations. The limited options
available, such as switching to day laborer jobs, highlight farmers’ difficulties in maintaining
their livelihoods. On the other hand, occupations such as businessmen displayed higher levels
of resilience, with the majority continuing their work despite temporary disruptions. The
research highlights the diverse adaptive strategies employed by individuals in response to flood
impacts, with learning new skills emerging as a crucial strategy. This adaptation strategy
enables people to diversify their work options and lessen exposure to disruptions brought on by
flooding. The report also highlights the important role that taking loans plays in helping flood-
affected individuals recover financially. Migration also emerged as a prevalent adaptation
approach, encompassing the continuation of previous occupations in new locations or the
acquisition of new skills for different employment opportunities.

The thesis further explores the socioeconomic implications of various adaptation strategies
employed by flood-affected families. Learning new skills emerged as an effective strategy,
leading to increased income through expanded job opportunities. In contrast, reliance on loans
resulted in lower income levels due to repayment obligations. The study examines the effect of
adaptation techniques on living expenses, revealing that learning new skills and migrating after
learning new skills are associated with higher expenses. In comparison, loan-dependent families
prioritize essential needs, and day laborers face financial challenges. Moreover, the research
uncovers the influence of adaptation strategies on educational outcomes. Learning new skills
and migrating after learning new skills positively affect children's education, while loans have
a slightly negative impact. The findings provide valuable insights into the complex dynamics
between floods, occupation, adaptation strategies, and socioeconomic conditions. My findings
suggest that there is a need for more research on the long-term effects of adaptation strategies
on flood-affected communities.
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CHAPTERI:

INTRODUCTION
1.1: Background

Coping refers to the actions and strategies that individuals, communities, and societies employ to
manage and adapt to stressors and challenges. This can include psychological, behavioral, and
social mechanisms for adapting to adversity, such as seeking support from others, problem-
solving, and emotion regulation. Coping is a complex and dynamic process that can change
depending on the nature of the stressor, the individual's personal resources and strengths, and the
availability of supportive resources in the environment (Lazarus & Folkman, 1984). The term
coping strategy describes the approaches people employ to deal successfully with a crisis (Davis,
1996).

According to the WMO (2019) floods are the most common natural disaster in the world, affecting
an average of around 120 million people annually. The effects of floods can be devastating,
resulting in loss of life, damage to infrastructure and homes, displacement of populations, and
disruption of economies. In addition to their immediate impacts, floods can also have long-term
effects on communities, including loss of livelihoods and increased vulnerability to future
disasters. Flooding can have a significant impact on the occupation and livelihoods of the local
population, affecting their ability to earn a livelihood and support their families. In addition, floods
can also have a negative impact on the socio-economic situation of affected families, by causing
damage to property and infrastructure and disrupting economic activities.

Climate change is increasing the frequency of river floods as well as drought (IPCC, 2021). Nepal
is considered one of the global hot spots for climatic disasters. In the top twenty poorest countries,
Nepal ranks fourth and 30th positions in terms of climate change impacts and flood risk impact
respectively (Tiwari, 2016). Nepal has also been subjected to several floods, many of which have
resulted in significant loss of life as well as the economy. Nepal’s rugged topography, haphazard
land use, melting of snow caps and outburst of the glacier lake, and concentrated monsoon rain are
a few key causes of water-induced disaster (DWIDP, 2013). Flooding and extensive inundation
are major issues in the Terali, as a result of river course changes, bank erosion, and erosion in river
meanders also due to the suspended load carried by the rivers. Each year, they widen and slash
their banks. (Manandhar et al., 2011). Climate change and variability have a greater impact on
rain-fed agriculture and subsistence farmers. It has a direct impact on food production and
livelihood. Terai has experienced the worst climate change in recent decades, with severe drought,
extreme and repeated floods, landslides, and other natural disasters (UNU-EHS and CRED, 2019).



1.2: Problem statement

Floods are the most frequently occurring natural disaster, accounting for 43% of all natural disaster
events (UNU-EHS and CRED, 2019). According to the World Meteorological Organization,
floods are responsible for more deaths and economic losses than any other type of natural disaster.
The World Health Organization estimates that floods annually affect around 250 million people
globally and cause thousands of deaths (WHO, 2012). The Asia region is the most flood-affected,
accounting for over 80% of global flood deaths and more than 70% of global flood-affected people
(UNU-EHS and CRED,2019).

In the context of Nepal, floods can have a significant impact on the livelihoods and occupations

of local communities. floods in Nepal can disrupt the agricultural sector, which is the main source
of livelihood for most of the population. Floods can damage crops, irrigation systems, and other
agricultural infrastructure, leading to reduced crop yields and income losses for farmers. Flood-
affected communities often lack the necessary resources and information to recover and rebuild
their livelihoods, which can lead to prolonged poverty and vulnerability (ILO, 2012). Local
communities in Nepal are often ill-equipped to cope with the impacts of floods due to limited
resources, lack of information and awareness, and inadequate government support. This results in
a significant negative impact on the livelihoods and well-being, of affected communities, with
many struggling to recover and rebuild in the aftermath of a flood event.

The Rajapur Municipality is one of the most flood-prone sites ad communities are more vulnerable
because of seasonal floods in rivers like Karnali and Geruwa. Several reports showed that the
monsoon floods in 2017 were so devastating that the Terai area was heavily affected. Bardiya
district is ranked Nepal's 4th position in terms of damage and loss of life (LDCPR, 2021). This
study aims to assess the impacts of flood on the occupations of the local population, how they are

adapting to the impacts and the effect of the adaptation measures on their socioeconomic situation.

1.3: Research questions

1. How occupation of local population is affected due to flooding?

How locals are adapting to the impacts of floods on their occupation?

3. What are the impacts of adaptive measures on socio-economic condition of affected
families?

N



1.4: Objectives

General objective

e To investigate the impacts of flood on occupation, adaptation strategies of local
communities, and its socioeconomic implications in Rajapur, Bardiya.

Specific objectives

e To explore the effects of flood on occupation of local population.

e To investigate the adaptation strategies locals have implemented in response to impacts of
floods in their occupations.

e To evaluate the impact of these adaptation measures on the socio-economic status of affected
families.

1.5: Rationale of the study

Floods can have a wide range of impacts on individuals and communities, depending on the
severity of the event, the resources available to them, and their ability to adapt. Some ways that
people may adapt to the impacts of floods on their occupations include finding alternative sources
of income, relocating to higher ground, or making changes to their homes or businesses to better
withstand future flood events. It is important to note that the ability of individuals and communities
to adapt to the impacts of floods can be influenced by factors such as their socioeconomic status,
access to resources and support, and government policies.

The community of Rajapur Bardiya is one of the areas that are frequently affected by flooding,
causing damage to the property and livelihoods of the local population. The occupation of the
locals in rajapur is mainly agriculture-based, and flooding can severely impact their ability to earn
a livelihood. Due to recurring flooding events in Rajapur, disasters affect human physical,
economic, social, and psychological well-being every year (LDCPR, 2021). Erosion of agricultural
land and fertile soil, deposition of sediments, and overuse of chemical fertilizers have already
causing declining in crop production in the area. The embankment has been a huge relief to the
residents of Rajapur, but it is not strong enough to withstand a significant flood. Which results in
the breakage of the dam causing massive destruction (Poudel, 2022). Despite the frequency of
flooding in the area, little is known about how it affects the occupation of locals in Rajapur, and
how they adapt to the impact of the flood on their occupation. Furthermore, there is limited
information on the effectiveness of the adaptation measures being used by the affected families in
terms of their socioeconomic situation. Thus, it is important to conduct research to understand the
impact of flooding on the occupation and livelihoods of the local population in Rajapur, how they



are adapting to the impacts and the effect of the adaptation measures on their socioeconomic
situation.

1.6: Limitation

The study focuses primarily on money-generating occupations such as farming, business,
and day laborers.

e Lack of long-term perspective on the effects of adaptation strategies.
e Limited scope of socioeconomic implications.



CHAPTER II:

LITERATURE REVIEW

2.1: An overview of climate change

Climate change refers to the long-term shifts in average weather patterns that have come to define
Earth's local and global climates. This phenomenon is driven by both natural and human-caused
factors, including changes in the amount of greenhouse gases in the atmosphere, deforestation, and
other land use changes. Climate change can result in rising temperatures, more frequent and intense
extreme weather events, and shifts in precipitation patterns, which can impact ecosystems and
human societies (IPCC, 2018). The Earth’s climate has experienced unprecedented warming over
the past few decades (IPCC, 2012). The average global surface temperature has risen by 0.85 °C
during the period of 1880— 2012, and the last three decades (1983-2012) were the warmest 30
years over the last 1400 years in the northern hemisphere (IPCC, 2013). As per climate model
results, the global surface temperature is expected to further rise by 1-4 °C on the average by the
end of this century relative to the period of 19862005, strongly depending on the greenhouse gas
emission pathways (IPCC, 2012). The changes in the climate systems have aggravated
modifications in functioning of ecosystems (Schickhoff et al., 2016; Shrestha et al., 2012; Xu et
al., 2009) and led to occurrence of many extreme events across the globe (IPCC, 2014; Vargas et
al., 2017; Sorokin, 2017). The frequency of high temperature events, warm days, and nights has
increased, while low temperature events, cold days, and nights have declined across the globe
(IPCC, 2013). Extreme rainfall events (floods and droughts) have increased in many parts of the
world (Goswami et al., 2006; IPCC, 2013, 20144, b; Schickhoff et al., 2016), while the number of
rainy days has declined (Rani and Sreekesh, 2017).

2.2: Climate change induced hazards

According to UN-ESCAP Report (2015), a total of 11,985 natural disaster events were reported in
the world during 1970-2014, of which floods and storms share about 64% and represent sharp
increasing numbers in recent decades. However, the magnitude of changes in climatic extremes is
not uniform across the globe, wherein some vulnerable ecosystems such as high altitude
(mountains), high latitude, coastal regions, and developing regions such as Asia have observed
more visible changes (IPCC, 2014a, b; CRED-UNISDR, 2015; Shrestha et al., 2012; Xu et al.,
2009). The climatic extremes have repeatedly resulted in major disasters including heavy losses of
infrastructure, economy, natural environment, and human populations (IPCC, 2012), not only in
the immediate areas but also affected downstream regions (Bisht et al., 2011; Evans and Clague,
1994; Mal and Singh, 2014). For instance, the Uttarakhand floods (2012, 2013), the Mumbai floods
(2005), and the Kashmir floods (2014) in India, the heat waves of 2003 and 2006 in Europe, in
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2017 in Delhi, the extreme winters of 2009-2010 in Mongolia, the European floods (2013), and
many other such events caused unparalleled damage (IPCC, 2012). Additionally, the droughts,
heat, and cold waves and other extreme events do not only affect the human population but also
ecosystems which in turn may result in negative effects on people due to shrinking provisions of
ecosystem services (UNISDR, 2009). These extreme events over the period of time have further
exposed large populations to different levels of risks, especially in developing countries making
them highly vulnerable to disasters (Singh, 2000, 2006; UNISDR, 2008). In some critical regions
such as the Himalaya, hydroclimatic extreme events have been observed to increase over the past
decades (Staubli et al., 2017; Joshi and Kumar, 2006; Goswami et al., 2006) with often major
consequences for the vulnerable population and local economy. According to the UN Global
Assessment Report on Disaster Risk Reduction, more than 1.6 million people died due to different
disasters worldwide during 1990-2013 (UNISDR, 2015a), with more than 95% of the deaths
worldwide during 1970-2008 from natural disasters occurred in developing countries (IPCC,
2012). The economic losses from such disasters have been estimated to be about US$ 250 billion
to US$ 300 billion/year since 1990s, and expected annual economic losses by 2030 are estimated
at US$ 415 billion, of which US$ 314 billion will be only inbuilt environment alone (UNISDR
,2015a). Further, the mortality and loss of economies due to disasters are increasing in low-income
countries (UNISDR, 2015a; UNESCAP, 2015). Therefore, in view of the fact that climate change
and related extreme events will lead to increased future losses (IPCC, 2012; UNISDR, 2015a), it
is imperative to combat climate-related disasters and reduce the inherent risks toward a safer world
in a coordinated manner at international, regional, national, and local levels.

Natural disasters cause thousands of families to become homeless every year. Hill communities
face the danger of landslides, which can block roads and transportation. Landslides and floods are
especially problematic in the Eastern Terai, Western and mid-Western Terai, and Hilly districts.
Earthquakes are also a significant threat, particularly in densely populated urban areas, as most of
Nepal is in a high seismic risk zone. The UNDP's Bureau of Crisis Prevention and Recovery (2004)
ranks Nepal as the 11th most at-risk country for earthquakes and the 13th most at-risk for floods.

2.2.1: Flood

Climate change has been one of the most critical concerns in recent decades. Researchers have
claimed that global hydrological cycles are expected to accelerate by climate change. Because of
increased precipitation and reduced evapotranspiration, river discharge will increase on a global
scale, which indicates an increase in the frequency of floods in many regions of the globe. Risk of
great floods increased during the 20th century (Hirabayashi et al., 2008). Climate change appears
to be influencing both the monsoon and tropical cyclones, the two prime drivers of flood events in
South Asia. Floods will be affected by changes in temperature and in rainfall. Rising temperatures
will accelerate the rate of melting of snow and glacier ice, increasing seasonal peak flows of
Himalayan headwaters. This in turn may lead to an increased frequency of flooding, particularly
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along rivers whose channel capacity had been reduced by sedimentation.). In the longer term,
however, reduced snow cover will result in reduced water flow to rivers. (Aggarwal et al., 2004)

As one of the most frequent natural hazards in the world, floods pose serious threats to humans
and their environment (Marfai et al., 2008; Nicholls, 2004; Nicholls et al., 2008). Of the 2,654
hazard events worldwide noted by Sivakumar (2005) from 1993 to 2002, 1,060 (about 40 %) were
flood hazards. Compared with other natural hazards, such as high winds, droughts, landslides, and
forest fires, the occurrence of floods is more frequent. Because of their high frequency, magnitude,
and intensity, damage associated with flooding is often high and its scale is increasing, in terms of
both the number of people affected and the economic losses. As reported by (Jha et al.,2012), 178
million people were affected by floods in 2010 with total economic losses exceeding more than
US$ 4 million. Flood risk for lowland communities might increase in the future in many parts of
the world because of a large number of drivers, including climate change (increased precipitation,
extreme runoff, sea level rise), land subsidence, land use change, population growth, and the
increase in assets located in flood-prone regions (IPCC, 2012; Jongman et al., 2012; Hirabayashi
etal., 2013).

The Emergency Event Database recorded a total of 432 catastrophic events that occurred in 2021,
which is much greater than the 357 catastrophic incidents that occurred annually on average from
2001 to 2020. Floods predominated these events with 223 occurrences, up from an average of 163
occurrences each year between 2001 and 2020. During the monsoon season (June to September),
India saw a series of catastrophic floods that claimed 1,282 lives. Similarly, the Henan Flood in
China in July, which left 352 people dead, 14.5 million people homeless, and cost $16.5 billion,
was particularly devastating. 260 people lost their lives in Afghanistan's Nuristan Floods in the
same month. The Central European Floods and associated landslides in July were the second-most
expensive disaster, costing the German economy 40 billion US dollars. (EM-DAT, 2021) In 2021
a total of 10,492 people were killed, 101.8 million people were harmed, and 252.1 billion dollars
in economic losses were incurred. Asia was the continent that was hit the hardest, accounting for
40% of all disasters, 49% of all deaths, and 66% of all persons affected. While the number of
deaths and people affected was lower than the 20-year average, disaster incidents and economic,
losses increased in 2021. (CRED, 2021)

Floods are the most frequent and costly natural disasters worldwide. The WMO reports that
between 1980 and 2018, floods affected over 4.3 billion people and caused over 1.3 million deaths.
Floods also resulted in economic losses of over US$1.6 trillion during this period. The WMO states
that climate change is exacerbating the frequency and severity of floods through sea level rise and
increased precipitation. The organization also highlights that poor land-use planning and
inadequate infrastructure are major contributors to flood risk. The WMO encourages the use of
early warning systems, risk assessments, and preparedness measures to reduce the impacts of
floods. They also promote sustainable land-use practices and the development of resilient
infrastructure to make communities more resistant to floods. (WMO, 2016)



2.2.2 Overview of flood in Nepal

In Nepal, floods are a frequent occurrence, with over 6,000 rivers and rivulets spread throughout
the country. The main rivers, Koshi, Narayani, Karnali, and Mahalaki, originate from the
Himalayas, flow through the hills, and into the terai plains. During the monsoon season, which
lasts from June to September, these rivers experience a rise in water levels, which causes damage
to the surrounding flood plains. Districts such as Baglung, Banke, Rautahat, Bardiya, and
Sindhuli are particularly vulnerable to flood damage. Floods in Nepal can be categorized into
two types: riverine and flash floods (c, 2007). Many villages in the Terai area get flooded every
year because of barrages and embankments built in India by interfering with natural drainage
cause water logging. The embankments built long the Bagmati, Karnali and West Rapti rivers
close to the border have constrained the flow of rivers and contributed to the inundation of about
27 border localities. (MoHA, 2009)

2.3: Impact of flood on livelihood

Hydro-meteorological hazards, such as droughts and floods, have already resulted in extensive
harm, and the loss of livelihoods, lives, and property, but their intensity is predicted to rise in the
coming years. Precipitation levels are predicted to rise by 15-20% by the middle of the century,
which would aggravate the effects of water-related calamities. Because a sizable amount of Nepal's
economy and employment depends on climate-sensitive activities, climatic changes have a direct
impact on people's quality of life. According to the Ministry of Science, Technology, and the
Environment (2014), 35 percent of the GDP is derived from agriculture and forestry, and any
variations in the weather or the production cycle may jeopardize the livelihoods of millions of
people (UNDRR, 2019). The Terai area is the most productive but the big challenge of the worst
effects of climate change. The projected direct costs of climate change to sensitive industries
(including agricultural and energy generation) are anticipated to reach as high as 3% of total GDP
by 2050 (Ministry of Science, Technology, and Environment, 2014).

Floods can have a devastating effect on livelihoods, particularly for people living in poverty or in
low-income communities. According to the United Nations Office for Disaster Risk Reduction
(UNISDR, 2014), floods can cause significant damage to homes, infrastructure, and crops, leading
to loss of income, food insecurity, and displacement. Floods can also have a long-term impact on
livelihoods by disrupting education, health services, and access to markets. This can result in a
loss of human capital and future earning potential. Additionally, floods can also lead to the spread
of disease, which can further impact people’s livelihoods and overall well-being. There are several
strategies that can be used to reduce the impacts of floods on livelihoods. These include early
warning systems, community-based flood risk management, and disaster risk reduction strategies



that take into account the specific needs and vulnerabilities of vulnerable communities (UNISDR,
2014).

The damaging impacts of floods disrupt the agriculture, infrastructure, employment, and food
distribution systems, as well as other aspects of livelihood. People living in flood-prone areas have
to live their whole lives struggling against floods, and the most interesting thing is that they depend
both directly and indirectly on rivers and floods for their livelihood. Hence, the majority of the
people are willing to live in this place despite floods. It is also a reality that this poor community
cannot leave this flood-prone area. Therefore, this rural poor community lives with flood, face it
with hunger and food crises, suffer a loss of income and occupation, and cope with the situation
by bearing substantial debt with high-interest rates and a loss of productive assets. All of these
interrelated factors and impacts act as a driving force towards their long-lasting poverty and
vulnerabilities, which limit their ability to prepare, respond, and recover from subsequent floods,
as well as any other disasters (Parvin et al., 2016).

Study shows that households depend heavily on natural resources for their livelihood and that those
with low income suffer greater losses from floods and droughts than households with high income.
On the other hand, flood impact is higher on households that depend heavily on natural resources
for their livelihood, and have lower incomes. The study uses survey data to examine the
relationship between disaster frequency and localized poverty, an issue rarely considered in past
literature. We show that low-income households that depend fully on natural resources for their
livelihood are exposed to more frequent disasters and are most vulnerable to financial losses
incurred through floods and droughts. To combat the effects of disasters, the Sri Lankan
government might encourage members of poor households to seek at least some income from non-
agricultural endeavors (Kawasaki et al., 2018).

2.4: Adaptation strategies

The adoption of coping strategies reveals an important pattern in how different households respond
to a flood with respect to factors such as education, flood characteristics, income, occupation, and
riverbank erosion. A rising level of household income is accompanied by increased access to food
and drinking water, leading to a greater ability to cope with a disaster without relying on
inexpensive food items or selling productive or unproductive assets. Similarly, the higher the
education level the greater the scope to capture flood-forecasting information that reduces
vulnerability to a disaster and enhances a household’s ability to cope with a disaster. Occupation
also has a similar influence: service-sector households, for instance, have a more stable income
than farmers or laborers and thus have a greater ability to procure food and capture flood-
forecasting information (Paul et al., 2010).

A study highlighted the effects of floods on households, revealing that the most impacted
households experienced substantial decreases in income and expenditure. To mitigate these losses,
there was a notable increase in the likelihood of migration as a coping strategy. The study also
emphasized the significance of remittances from established international migrants, which



provided considerable financial support to poorer households, accounting for approximately forty
percent of the income decline from self-employment in farming activities and half of the decrease
in food expenditure (Giannelli et al., 2022)

Analyses of coping strategies hint that remittances from migrant relatives are a more efficient
coping strategy in case of an area-wide crisis. Seasonal labor migration often remains an effective
strategy to gain access to money to buy food when local non-farm income opportunities have lost
some effectiveness.The individual households encouraged their family members to migrate out in
order to attract the remittances sent for family support by the workers in urban centers (Armah et
al., 2010).

A study in Bangladesh reports that people in an area with low flooding and with better
socioeconomic circumstances are more likely to cope with impacts compared to people in areas
with high and sudden flooding. Similarly, households' ability to cope varies depending on people's
socioeconomic conditions, such as education, income and occupation. Although floods in
Bangladesh generate socioeconomic misery and cause damage to the environment, health, and
infrastructure, people's indigenous coping strategies have helped them to reduce significantly their
vulnerability. Such flood-mitigating strategies should be well recognized and emphasized further
via proper disseminationa of information through an early-warning system and subsequently
external assistance. (Jayant et al., 2010)

Households in Bannabari and Suvagacha district of Bangladesh employ many coping methods
during a flood. Among households exposed to shocks, for example, borrowing money (mostly
after a flood) (Del Ninno and Dorosh, 2003) and disposing of assets are considered very important
initiatives. This study found that the most common assets sold in both villages to overcome
difficult periods and manage crises are cattle, chicken and trees. In flood prone areas, people also
pursue alternative occupations, such as fishing and operating boats during a flood, in addition to
their normal livelihoods linked to agriculture. Moreover, migration is seen as an option when all
other measures fail.

A study carried out by Nepal Red Cross Society examines the coping mechanisms used by
households in Nepal to deal with floods. The study found that the most common coping
mechanisms used by households were: Borrowing money: Households often borrowed money
from friends, family, or microfinance institutions to cover the costs of food, shelter, and other
necessities. Selling assets: Households often sold assets, such as livestock, jewelry, or furniture,
to raise money. Seeking government assistance: Households often sought government assistance,
such as food rations, cash grants, and loans.

The study also found that the use of coping mechanisms varied depending on the severity of the
flood and the household's socioeconomic status. Households that were more severely affected by
floods were more likely to use all three coping mechanisms. Households with higher

10


https://sciprofiles.com/profile/author/MWU3b0x5ekxqMXZ3NGY0QkdIRzg0bnBzcmZRVTVMK1NUL01VQm90OGtPUT0=

socioeconomic status were more likely to borrow money and seek government assistance, while
households with lower socioeconomic status were more likely to sell assets (Nepal Red Cross
Society., 2018).
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CHAPTER IlII:

METHODOLOGY
3.1: Study area

Bardiya District is a part of Lumbini Province, is one of the 77 districts of Nepal. It covers 2025
sg km and lies west of Banke District, south of Surkhet District of Karnali Province, east of Kailali
District of Sudurpashchim Province. Rajapur Municipality is one of the eight municipality located
in Bardiya district of Lumbini state of South-Western Nepal. It is formed by merging 7 VDCs and
consists of 10 wards.

Map of Study Area

Legends

[ Nepal

[ ward

[ provience 5
[ Bardiya
OpenStreetMap

0 0.05 0.1km
[

Figure 1 Map of Study Area

The idea behind selecting Rajapur, Bardiya for my study was due to the fact that this district has
been affected by floods constantly. Bardiya district of Nepal is one of the most hazard affected
districts of Nepal. Every year the districts suffer from intense flooding which disrupts lives of
people, ruins agricultural lands and hundreds gets displaced. In the year 2022 Rajapur municipality
has experienced major flooding, so my primary focus was to conduct my research on the basis of
flooding that has occurred on October, 2022 and also on the basis of major recent floods.
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¢pmyRepublica =

Around 1,400 houses inundated in
Bardiya

Published On: October 11, 2022 04:50 PM NPT By: Republica

e | AR

BARDIYA, Oct 11: Around 1,400 houses hav-e been
inundated due to floods in the Karnali River at Rajapur
Municipality and Geruwa Rural Municipality in Bardiya
district, following incessant rainfall since last week.

Most families in the area have been displaced after the
flood water in the river entered the settlements. Chief
Administrative Officer of Rajapur Municipality, Arjun
Subedi said they have been providing lunch to the
flood victims by running messes at seven different
places.

Similarly, the flood has also damaged paddy crops in
the flood-hit areas this year too. The flood had swept
away the crop last year as well, said a farmer
Bhumisara Chalaune.

Fig: my Republica newspaper published on October 11,2022
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3.2: Methodological Framework

To investigate the To evaluate the impact
adaptation strategies of these adaptation
To explore the impact of locals have implemented measures on the socio-
flood on occupation. in response to the impacts economic status of
of floods in their affected families.
occupations.

i l l

Household survey, FGD

(Structured Questions)

\ 4

Impact assessment Adaptation strategies Socioeconomic impacts
of adaptation strategies

Before and
after Flood

Graphical representation Descriptive Statistics, Kruskal-

Graphical representation using Ms Excel Wallis test and Graphical
using Ms. Excel Representation using SPSS, R
Studio and Ms Excel

> Result and Discussion 4?__1

Conclusion

Figure 2 Methodological Framework
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3.3: Objective wise research matrix

Table 3.1: Objective wise research matrix

e Data of Househol Ms Excel e Impacton
Occupation d survey occupation
status before e Focus due to
and after flood Group flood.

Discussio
n

e Adaptation e Househol R studio, Ms e Adaptation
measures dsurvey Excel measures
implemented e Focus implement
in response to Group ed after the
the impacts of Discussio incident of
floods on their n flood.

occupations.

e Dataon e Househol R Studio, SPSS, e Socioecono
income, living dsurvey Ms Excel mic
expenses, and e Focus condition
education Group of families
status of Discussio after
children. n imp|ement

ation of
adaptation
measures.

3.4: Research method

3.4.1: Sampling technique and Data collection
Sample size was calculated using Cochran’s formula,
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n.—=2*pq/e?

Where,

Z= statistical value corresponding to level of confidence required (1.96)

p= the (estimated) proportion of the population which has the attribute in question (0.95)
q=1-p(0.5)

e= the margin of error (5%)

Modification for the Cochran Formula for Sample Size Calculation in Smaller Populations n=
[n0/(1+((n0-1)/N)].

Where,

n0= Cochran sample size
N= household number
n=sample size

According to LDCPR, 2021 report of Rajapur municipality there are mainly 6 wards that are
prone to flooding. So these 6 wards (i.e 1,3,4,7,9, and 10) were selected for data collection.
There are total 6549 households in selected wards. Using Cochran’s formula sample size was
262 after applying 90% confidence limit. Sample size in each ward is calculated using
population proportion of each ward.

3.4.2: Data collection

Data collection was carried out through a questionnaire-based household survey (HHS) and Focus
Group Discussion (FGD) using Kobotoolbox. Structured questionnaire was prepared to collect
data from sample households. Questionnaire had covered impacts of flood on occupation before
and after flooding of October 2022 and previous floods. Adaptation measures of locals regarding
their occupation due to flooding was studied. After knowing the complete scenario about
adaptation strategies, impact of those strategies on socioeconomic status was evaluated. Both
negative and positive impacts has been studied.

Data collection took place from June 5, 2023, to June 20, 2023, encompassing a total sampling
duration of 114 hours. Additionally, three focus group discussions were conducted, involving
village heads, women's groups, and farmers.

3.4.3: Data Analysis

Data on the effects of floods on occupation was gathered and visualized using Ms. Excel. Data on
adaptation measures applied by locals was collected using questionnaire survey and data
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visualization was carried out through Ms excel. Following a thorough understanding of the
situation surrounding adaption strategies, the effects of those strategies on socioeconomic status
were assessed. Mean, median, mode and standard deviation were calculated using SPSS. Further
analysis of impact of adaptation strategies on socioeconomic status was performed through
Kruskal-Wallis Test using "stats" package in R Studio. Test is carried out to check if there is
significant difference between impact of adaptation strategies on socioeconomic status.
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CHAPTER IV:

RESULTS

4.1 Demographic Profile of Economically Active Household Head

Gender Age
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Functional Literacy
7.7%

Primary Schooling
57.5%

Figure 3 Demographic Profile of Economically Active Household Head
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Almost all respondents were male. The main reason behind this could be, in the western parts of
Nepal, women are primarily occupied with domestic tasks such as cooking, childcare, and
livestock management, whereas men are more engaged in generating income.

Among the respondents ,15% are in the age group 20-30, 52.7% are in the age group 31-50, 34.5%
are in the age group 51-70, and 1.6% are in the age group 70 and above.

The data shows that the majority of main breadwinners (57.5%) have completed primary
schooling, while 29.1% have no schooling, 7.7% have functional literacy, and 5.7% have
completed secondary schooling. It is concerning that a significant proportion of the main
breadwinners have no formal education, which may limit their employment opportunities and
income-generating potential.
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4.2 Impact of Flood on Occupation

38.7%
Farmer (152) > Farmer
Day Laborer
Day Laborer (102) 98% A
: 0 Businessman
Businessman (8) o

\ 4

Rikshaw Puller

Automobile Mechanic

Legends

Temporary disruption Hospitality sector

Permanent change

Figure 4 Impact of flood on the occupation of local people
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The collected data provides insights into the impact of flood on the occupation of farmers, day
laborers, and businessmen. Out of 152 farmers, 38.7% experienced a temporary disruption in their
occupation due to the flood, while the rest have undergone permanent changes in their profession.
Among those who have changed their occupation, 35.2% have shifted to day laborer, 7.6% have
become businessmen, 9.1% have turned to rickshaw pulling, 3.3% have started working as
automobile mechanics, and 5.3% have joined the hospitality sector. On the other hand, day laborers
faced a relatively smaller impact, out of 102day laborers, only 2% changed their occupation and
the rest faced temporary disruption in their profession during the flood. For businessmen, the
majority (71.4%) continued to work despite the temporary disruption, while only 2 out of 8
(28.6%) changed their occupation to the hospitality sector.

4.3 Adaptation Strategies

Percentage

Adaptation strategies
® Learning new skills
Taking Loans
Migrating to a new place and continuing to work on their previous occupation

Migrating after learning new skill and working on a new occupation

Figure 5 Adaptation Strategies

According to the data collected, people affected by floods adopted various adaptation strategies.
Among them, the majority of the people 46.56% chose to take loans to cope with the situation.
They have utilized the money to maintain their houses affected by the flood and to buy food items.
Additionally, 16.41% people learned new skills and changed their occupations as a coping
strategy. This indicates that people affected by floods are willing to adapt to the situation by
exploring new options for their livelihood.

Furthermore, 37.02% people chose to migrate as a coping mechanism. Among them, 16.02%
people migrated without learning new skills and continued to work in their previous occupations.
On the other hand, 20.99% people migrated after learning new skills, such as cooking, waiter,
rickshaw pulling, and automobile repairing. This highlights the importance of education and
training to help individuals cope with flood-related disruptions in their occupations. Overall, the
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data suggest that a combination of coping strategies, such as loans, learning new skills, and
migration can help people adapt to the challenges posed by flood-related disruptions in their

occupations.

4.4 Socioeconomic Impact of adaptation strategies
4.4.1 Impact of Adaptation Strategies on the income of flood-affected families

Table 4.4.1: Impact of Adaptation Strategies on the income of flood-affected families

Descriptive Statistics

Adaptation Loans | Learning New | Migration after learning | Migration without
Strategies Skills new skills learning new skills
Number of|122 |42 55 42

people

Mean 1.79 [4.36 3.96 3.63

Median 2.00 |4.00 4.00 4.00

Mode 2 4 4 4

Std. Deviation  |0.658 |0.485 0.808 1.234

Table 4.4.1: Impact of Adaptation Strategies on the income of flood-affected families
Legends
1= Significant Decrease, 2= Small decrease, 3= Neutral, 4= Small increase,

5= Significant increase
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Figure 6 Impact of adaptation strategies on mean income of flood-affected families
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Loans had a mean income that was 1.79, which was lower than the mean income for the other
strategies. Learning New Skills, on the other hand, showed the highest mean income of 4.36,
indicating a favorable influence on income.

The Kruskal-Wallis test was performed to examine the differences in income status among
different adaptation strategies: Loans, Learning New Skills, Migration After Learning, and
Migration Without Learning. The test yielded a significant result with a test statistic of 62.6084
and p-value 5.01406e-35 (p < 0.001). Result showed statistically significant difference in the
income status among the adaptation strategies.

4.4.2 Impact of Adaptation strategies on living expenses of flood affected families

Table 4.4.2: Impact of Adaptation Strategies on the living expenses of flood-affected families

Descriptive Statistics

Adaptation | Loans |Learning New Skills |Migration after | Migration without
Strategies learning new skills learning new skills
Number of| 122 |42 55 42

people

Mean 2.69 4.02 4.04 3.78

Median 4.00 4.00 4.00 4.00

Mode 2 4 4 4

Std. 0.657 |0.269 0.334 0.613

Deviation

Legends

1= Significant Decrease, 2= Small decrease, 3= Neutral, 4= Small increase,

5= Significant increase
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Figure 7 Impact of adaptation strategies on mean living expenses of flood-affected families

The mean living expenses for the different adaptation strategies were, Loans (3.69), Learning New
Skills (4.02), Migration after learning new skills (4.04), and Migration without learning new skills
(3.78). These findings suggest that compared to Loans and Migration without learning new skills,
Learning New Skills and Migration after learning new skills had higher mean living expenses.

The Kruskal-Wallis test yielded a p-value of 0.0001502033 and a chi-squared statistic of 20.25621,
indicating a statistically significant difference among the adaptation strategies in terms of their
effect on living expenses.

4.4.3 Impact of Adaptation strategies on Children’s Education
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Table 4.4.2: Impact of Adaptation Strategies on the living expenses of flood-affected families
Legends

1= Significant Decrease, 2= Small decrease, 3= Neutral, 4= Small increase, 5= Significant

Descriptive Statistics

Adaptation | Loans |Learning New Skills |Migration after | Migration without
Strategies learning new skills learning new skills
Number of| 122 |42 55 42
people
Mean 2.81 4.24 3.85 3.66
Median 3.00 4.00 4.00 4.00
Mode 3 4 4 4
Std. 0.753 |.431 563 728
Deviation
increase
4.5

3.5

w

W Loans
2.5

M Learning new skills

N

® Migration after learning new skills

15 Migration without learning new skills

[EnN

Impact on children's education

0.5

Adaptation strategies

Figure 8 Impact of Adaptation strategies on Children’s Education

Among the strategies, learning new skills demonstrated the highest mean education level of 4.24,
indicating a significant increase in educational outcomes. migration after learning new skills also
showed a relatively higher mean education level of 3.85, suggesting a positive effect. in
comparison, loans had a lower mean education level of 2.81, indicating a small decrease. migration
without learning new skills had a mean education level of 3.66, representing a neutral impact on
educational outcomes.
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The statistical analysis using the Kruskal-Wallis test demonstrated a significant difference among
the adaptation strategies (p-value = 5.055928e-06, chi-squared statistic = 27.31533), indicating
that these strategies have varying effects on the education level of children.
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CHAPTER V:

DISCUSSION

5.1 Impact of flood on occupation of local population

The results of this study provide valuable insights into the impact of floods on different
occupations, specifically focusing on farmers, day laborers, and businessmen. The findings reveal
that farmers were particularly vulnerable to the effects of floods, with a significant proportion
(38.7%) experiencing temporary disruption in their occupation. This disruption may have severe
long-term consequences for farmers, as a considerable number of them had to permanently change
their profession.

The data indicates that among those who changed their occupation, a substantial portion (35.2%)
shifted to day laborer positions. This highlights the limited alternatives available to farmers when
their primary occupation is affected by a natural disaster. Additionally, a small percentage of
farmers transitioned to become businessmen (7.6%), rickshaw pullers (9.1%), and automobile
mechanics (3.3%) and joined the hospitality sector (5.3%). These shifts in occupation suggest the
diverse adaptive strategies employed by individuals in response to the flood's impact.

In contrast, day laborers experienced a relatively smaller impact, with only 2% opting for a change
in their occupation. The majority of day laborers faced temporary disruption in their profession
during the flood, emphasizing the transient nature of the challenges they encountered. Indirect
effects include the loss of wage laboring opportunities caused by the lack of demand for daily labor
and the inability to work when water levels are raised (G. A. Parvin et al., 2016). For businessmen,
the majority (71.4%) continued their work despite the temporary disruption, indicating a higher
level of resilience and adaptability within this occupation. However, a small proportion (28.6%)
of businessmen chose to change their occupation to the hospitality sector, possibly driven by
perceived opportunities or the need to diversify their income sources.

The results showing temporary disruption and permanent changes in the occupation of farmers
during floods are consistent with previous research. Studies have consistently highlighted the
vulnerability of agricultural occupations to natural disasters, including floods, which can result in
significant disruptions to farming activities and livelihoods. The study in Char village of
Bangladesh showed that most of the farmers (81.81%) in Char area of flood lands were affected
by the flood as their crops were washed away by flood water as agricultural lands (59%) were
inundated in a high magnitude flood, almost 88.89% of farmers pass their days having no
alternative occupation, and cannot afford to meet the basic needs of their family (Islam et al.,
2015).

27



In addition, people of other occupations such as agriculture day labor, small businessman, general
labor, and service, also faced difficulties with running their activities (B. Hossain et al., 2021). The
shift towards alternative professions such as day laborers, rickshaw pullers, and automobile
mechanics observed in this study corresponds to similar findings in the literature, emphasizing the
adaptive behavior of individuals in response to changing circumstances (G. A. Parvin et al., 2016).

5.2 Adaptation measures applied in response to impact of flood on occupation

The results of my study highlight the diverse range of adaptation strategies employed by
individuals in response to the impacts of floods on their occupations. The findings of the study
indicate that the adaptation measures encompass learning new skills, taking loans, migrating to a
new place and continuing previous occupations, and migrating after acquiring new skills and
working in a new occupation.

Learning new skills emerged as an important adaptation strategy, with 17% of respondents opting
for this approach. The acquisition of skills such as rickshaw pulling, automobile mechanics,
cooking, and waiter service allows individuals to diversify their employment opportunities and
reduce their vulnerability to flood-related disruptions. These skills enable individuals to engage in
transportation, repair services, and the food and hospitality industry, which may be less affected
by floods. The data on adaptation strategies, such as learning new skills, taking loans, and
migrating, also aligns with studies emphasizing the importance of these coping mechanisms for
individuals affected by floods (G. A. Parvin et al., 2016; M. M. Chowdhury and M. Masud, 2020).

Taking loans was another notable adaptation strategy reported by 122 participants (46.5%). Access
to financial resources through loans provides individuals with the means to recover from flood
impacts by repairing infrastructure, purchasing equipment, and restocking inventories. They
borrow money from relatives, women’s groups, and microfinance institutions. However, it is
important to ensure the sustainability of loans and promote financial management practices to
prevent excessive debt burdens. Research conducted in Bangladesh in 2000 showed that nearly
44% of households had to borrow money to buy food, treatment, and maintenance of their house.
Relatives, neighbors, and local shopkeepers were the major sources of credit (S. Jahan.,2000).
Rajapur Municipality, Nepal Red Cross Society in collaboration with other I/NGOs had provided
immediate aid worth $113.94 per households in 2022, ropes, and tents to the affected family.
Despite these efforts, the aid provided proved insufficient to address the extensive damages caused
by the flood. As a result, the affected families find themselves compelled to take loans in order to
restore their homes and meet essential needs such as purchasing food and seeking medical
treatment.

Another adaptation approach observed was migration which was chosen by 97 respondents.
Approximately 42 respondents chose to migrate to a new location while continuing their
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previous occupations, on the other hand, 55 respondents migrated after acquiring new skills and
started working in a new occupation. This strategy allows individuals to escape the immediate
risks and vulnerabilities associated with flood-prone areas while sustaining their livelihoods.
However, challenges may arise in finding suitable employment opportunities and adapting to
new social and cultural environments. Migration after acquiring new skills and working in a new
occupation, combines skill acquisition with migration to areas that are less prone to floods or
offer better economic prospects. The success of this strategy depends on the availability of
appropriate training programs, employment opportunities in desired locations, and the
compatibility of acquired skills with new occupations. In the flood-affected area, the likelihood
of sending some members of the family away has increased. This has led to both internal and
international migration, with internal migration being more prevalent than international
migration (Giannelli et al.,2021).

5.3 Socioeconomic Impact of adaptation strategies
5.3.1 Impact of Adaptation Strategies on the income of flood-affected families

The findings of the study on the impact of adaptation strategies on the income of families affected
by floods provide valuable insights into the effectiveness of different approaches. Learning new
skills is associated with a higher mean income, which showed that this adaptation strategy had a
favorable effect on the income of flood-affected families. Learning new skills has increased work
possibilities and financial potential. The significantly lower mean income seen for loans, on the
other hand, suggested that this strategy has not been as successful in raising income levels because
they have to spent most of their income on repayment of the borrowed amount. A study found that
learning new skills was associated with a higher mean income, while loans were associated with a
significantly lower mean income (Smith et. Al., 2023).

The result of Kruskal-Wallis test indicates that there is a statistically significant difference in the
income status across the adaptation strategies. It suggests that the choice of adaptation strategy has
an impact on the income status of individuals affected by the flood. It implies that certain strategies
may lead to higher or lower income levels compared to others.

The results highlighted the importance of considering the financial implications of different
adaptation strategies. Individuals who opted for loans, learning new skills, migration after learning
new skills, or migration without learning new skills have experienced different income outcomes.
This information can be valuable for policymakers, organizations, and individuals seeking to make
informed decisions regarding adaptation strategies in the face of the impacts of flood events.
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5.3.2 Impact of Adaptation strategies on living expenses of flood affected families

Various factors contributed to the observed differences in how adaptation strategies affect the
living costs for flood-affected families. Learning new skills has opened up new career
opportunities for individuals, leading to increased income and subsequently higher living
expenses. A study by (Smith and Jones., 2015) found that individuals who learned new skills after
a flood were more likely to find new jobs with higher salaries. Additionally, migrating after
acquiring new skills has opened opportunities in different regions and industries with better
earning potential, resulting in increased living expenses. Migrating after acquiring new skills has
opened opportunities in different regions and industries with better earning potential, resulting in
increased living expenses. Additionally, they have to bear living expenses of their own and of their
families. Individuals who opted for loans have to limit their expenses in order to prioritize
repayment of the borrowed amount. Additionally, the loans obtained have been used specifically
for essential needs, such as housing and basic necessities, resulting in a lower overall expenditure
on non-essential items. For example, a study by (Brown and Green., 2018) found that individuals
who took out loans after a flood were more likely to use the money to pay for housing and food.
Additionally, they were less likely to spend money on non-essential items, such as entertainment
and travel. Individuals employed as day laborers frequently encountered delays and sometimes
non-payment of their wages by their employers, resulting in them leading a frugal lifestyle with
minimal living expenses.

The Kruskal-Wallis test yielded a p-value of 0.0001502033 and a chi-squared statistic of 20.25621,
indicating a statistically significant difference among the adaptation strategies in terms of their
effect on living expenses. Overall, the result suggest that the choice of adaptation strategy
significantly influences the living expenses of flood-affected families. Specifically, different
adaptation strategies have distinct effects on the financial aspects of households.

5.3.3 Impact of Adaptation strategies on education level of children of flood affected families

The higher mean education level associated with learning new skills and migration after learning
new skills suggests that these strategies positively influence children's educational outcomes.
These strategies have led to improved career prospects and higher income, which has contributed
to better access to educational resources and opportunities for their children. A study by (Smith
and Jones., 2015) found that children whose parents had taken up new skills were more likely to
attend college and earn higher salaries than children whose parents had not taken up new skills.

In contrast, the lower mean education level observed for loans indicated a small decrease in
educational outcomes, families relying on loans have faced challenges in allocating sufficient
funds for school fees, and purchasing books due to low income and pressure of repayment of the
borrowed amount. As a result, the educational opportunities and support necessary for optimal
academic achievement has been compromised, leading to a slight decline in the overall education
level. A study by (Brown and Green., 2018) found that children whose families had taken out loans
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were more likely to drop out of school than children whose families had not taken out loans.
Migration without learning new skills showed a relatively neutral impact on the education of
children.

The findings from the statistical analysis using the Kruskal- Wallis test highlight a significant
difference among the adaptation strategies in terms of their impact on the education level of
children in flood-affected families. The low p-value (5.055928e-06) and high chi-squared statistic
(27.31533) indicate that these strategies have distinct and meaningful effects on children's
education outcomes. This suggests that each strategy has a unique influence on the education level
of children.
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CHAPTER VI:

CONCLUSION AND RECOMMENDATION

6.1 Conclusion

The study has explored the impacts of flood on occupation, adaptation strategies of local
communities, and its socioeconomic implications. The study revealed that farmers were
particularly vulnerable to flood-related disruptions, with a significant proportion experiencing
temporary and permanent changes in their occupation. Limited alternatives, such as shifting to day
laborer positions, were available to farmers, highlighting the challenges they faced in maintaining
their livelihoods. Other occupations, such as businessmen, showed higher levels of resilience and
adaptability, with the majority continuing their work despite the temporary disruption.

The findings underscored the diverse adaptive strategies employed by individuals in response to
flood impacts. Learning new skills emerged as an important adaptation strategy, allowing
individuals to diversify their employment opportunities and reduce vulnerability to flood-related
disruptions. Taking loans also played a significant role, providing individuals with the financial
means to recover from flood impacts. Migration was another adaptation approach observed, both
in terms of continuing previous occupations in a new location and migrating after acquiring new
skills and working in a new occupation.

Additionally, thesis explores the socioeconomic impact of different adaptation strategies used by
flood-affected families. Learning new skills emerged as an effective strategy, leading to increased
income through expanded job opportunities. Conversely, relying on loans resulted in lower income
levels due to repayment obligations. Regarding living expenses, learning new skills and migration
after acquiring new skills were associated with higher expenses, while loan-dependent families
prioritized essential needs, and day laborers faced financial challenges. In terms of education,
learning new skills and migration after learning new skills positively influenced children's
educational outcomes, while loans had a slightly negative impact.
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6.2 Recommendations

o Provide training and education opportunities to help farmers and other vulnerable
populations develop new skills that can be used in a variety of occupations. This will help
them to diversify their employment opportunities and reduce their vulnerability to flood-
related disruptions.

o Make loans easily available to individuals and families who have been affected by
floods. This will provide them with the immediate financial resources that they need to
recover from the impacts of the flood and rebuild their livelihoods.

e Support the development of community-based adaptation strategies. This includes
providing funding for community-led projects that can help to reduce the risk of flooding
and mitigate the impacts of floods when they do occur.

e Itis recommended to conduct further study to find out exact numbers on change in income
and living expenses due to adaptation strategies.

33



10.

CHAPTER VII:

REFERENCES

Alfieri, L., Burek, P., Feyen, L., & Forzieri, G. (2015). Global warming increases the
frequency of river floods in Europe. Hydrology and Earth System Sciences, 19(5), 2247
2260. doi:10.5194/hess-19-2247-2015.

Armah, F., Yawson, D. O., Yengoh, G. T., Odoi, J. O., & Afrifa, E. K. A. (2010). Impact
of Floods on Livelihoods and Vulnerability of Natural Resource Dependent Communities
in Northern Ghana.

Bisht, M. P. S., Mehta, M., & Nautiyal, S. K. (2011). Impact of depleting glaciers on the
Himalayan biosphere reserve: A case study of Nanda Devi Biosphere Reserve,
Uttarakhand Himalaya. In M. P. S. Bisht & D. Pal (Eds.), Mountain resource
management: Application of remote sensing and GIS (pp. 17-31). Transmedia
Publication.

Brown, L., & Green, D. (2018). The impact of disaster loans on household recovery.
Disasters, 42(3), 753-768.

Chowdhury, M. M., & Masud, M. (2020). Impact of flood-induced migration on
livelihood and gender relation: A study on Chilmari, Kurigram. International Journal of
Engineering Applied Sciences and Technology, 5(5), 1-7. ISSN: 2455-2143. Available:
http://www.ijeast.com.

CRED-UNISDR. (2015). The human cost of weather-related disasters, 1995-2015.
Centre for Research on the Epidemiology of Disasters and United Nations Office for
Disaster Risk Reduction.

CRED. (2021). Extreme events defining our lives executive summary.
doi:10.1787/eee82e6e-en.

Davis, S. (1996). Adaptable livelihoods: Coping with food insecurity in the Malian Sahel.
Macmillan.

Del Ninno, C., & Dorosh, P. A. (2003). Public policy, markets and household coping
strategies in Bangladesh: Avoiding a food security crisis following the 1998 floods.
World Development, 31(7), 1221-1238.

Department of Water-Induced Disaster Prevention. (2013). Disaster Review. Ministry of
Water Resources, Nepal.

34


http://www.ijeast.com/

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Desai, B., Maskrey, A., & Herold, C. (2015). Making Development Sustainable: The
Future Disaster Management.

De Silva, M. M. G. T., & Kawasaki, A. (2018). Socioeconomic Vulnerability to Disaster
Risk: A Case Study of Flood and Drought Impact in a Rural Sri Lankan Community.

Evans, S. G., & Clague, J. J. (1994). Recent climatic change and catastrophic geomorphic
processes in mountain environments. Geomorphology, 10, 107-128.

Folkman, S. (1997). Positive psychological states and coping with severe stress. Social
Science and Medicine, 45, 1207-1221.

Giannelli, G. C., & Canessa, E. (2021). After the flood: Migration and remittances as
coping strategies of rural Bangladeshi households. University of Florence and 1ZA.

Goswami BN, Venugopal V, Sengupta D, Madhusoodanan MS, and Xavier PK, (2006).
Increasing trend of extreme rain events over India in a warming environment. Science
314:1442-1445

Hirabayashi Y, Kanae S, Emori S, Oki T, Kimoto M, (2008). Global projections of
changing risks of floods and droughts a changing climate. Hydrol. Sci. J. 2008, 53, 754—
772.)

Hossain, B., Sohel, M. S., & Ryakitimbo, C. M. (2021). Climate change induced extreme
flood disaster in Bangladesh: Implications on people's livelihoods in the Char Village and
their coping mechanisms. International Journal of Disaster Risk Reduction, 55, 102000.
d0i:10.1016/j.ijdrr.2021.102000.

Howell D. C, (2012). Statistical methods for psychology, Cengage learning, pp. 533 4.
ICIMOD, (2007). Disaster Preparedness for Natural Hazards: Current Status in
Nepal,International Center for Integrated Mountain Development (ICIMOD),
Kathmandu, Nepal.

Huggel, C., Carey, M., Emmer, A., Frey, H., Walker-Crawford, N., & Wallimann-
Helmer, 1. (2020). Anthropogenic climate change and glacier lake outburst flood risk:
Local and global drivers and responsibilities for the case of lake Palcacocha, Peru.
Natural Hazards and Earth System Sciences, 20(8), 2175-2193. doi:10.5194/nhess-20-
2175-2020.

International Labour Organization (ILO). (2012). The Impact of Floods on Livelihoods in
Nepal. Geneva: ILO

IPCC. (2018). Special Report on Global Warming of 1.5°C. Geneva: IPCC.

IPCC, “Climate change widespread, rapid, and intensifying,” (2021). [Online].
Available: https://www.ipcc.ch/2021/08/09/ar6-wg1-20210809-pr/

35


https://www.ipcc.ch/2021/08/09/ar6-wg1-20210809-pr/

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

IPCC (2012) Managing the risks of extreme events and disasters to advance climate
change adaptation. A special report of working groups | and Il of the intergovernmental
panel on climate change. Cambridge University Press, Cambridge, United Kingdom and
New York, NY, USA

IPCC (2013) Climate change 2013: The physical science basis. Contribution of working
group | to the fifth assessment report of the intergovernmental panel on climate change.
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA\

IPCC (2014a) Climate change 2014: impacts, adaptation, and vulnerability. Part A:
global and sectoral aspects. Contribution of working group 11 to the fifth assessment
report of the intergovernmental panel on climate change. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA

IPCC (2014b) Climate change 2014: Impacts, adaptation, and vulnerability. Part B:
regional aspects. Contribution of working group 11 to the fifth assessment report of the
intergovernmental panel on climate change.Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA

Islam, M. A., Solaiman, S., Islam, M. S., & Tusher, T. R. (2015). Impacts of flood on
Char livelihoods and its adaptation techniques by the local people. The Bangladesh
Journal of scientific research, 28(2), 123-135. DOI: 10.3329/bjsr.v28i2.26783.

Jahan, S, (2000). Coping with flood: The experience of the people of Dhaka during the
1998 flood disaster. Aust. J. Emerg. Manag. 2000, 15, 16-20.

Jha AK, Bloch R, Lamond J, (2012). Cities and flooding: a guide to integrated urban
flood risk management for 21st century. The World Bank and GFDRR, Washington

Jongman B, Ward PJ, Aerts JCJH, (2012). Global exposure to river and coastal flooding:
long term trends and changes. Glob Environ Change.
doi:10.1016/j.gloenvcha.2012.07.004

Joshi, V., & Kumar, K. (2006). Extreme rainfall events and associated natural hazards in
Alaknanda valley, Indian Himalayan region. Journal of Material Science, 3, 228-236.

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. New York: Springer.

Mal, S., & Singh, R. B. (2014). Changing glacial lakes and associated outburst flood risks
in Nanda Devi biosphere reserve, Indian Himalaya. In Evolving Water Resources
Systems: Understanding, Predicting and Managing Water—Society Interactions. IAHS
Publication 364, Proceedings of ICWRS-2014, Bologna, Italy (pp. 255-260).

Manandhar, S., Vogt, D. S., Perret, S. R., & Kazama, F. (2011). Adapting cropping
systems to climate change in Nepal: A cross-regional study of farmers’ perception and

36



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

practices. Regional Environmental Change, 11(2), 335-348.
https://doi.org/10.1007/s10113-010-0137-1

Marfai, M. A., King, L., Sartohadi, J., Sudrajat, Budiani, S. R., & Yulianto, F. (2008).
The impact of tidal flooding on a coastal community in Semarang, Indonesia.
Environmentalist, 28, 237-248.

MOHA. (2009). Nepal Disaster Report: The hazardscape and vulnerability. Ministry of
Home Affairs and Nepal Disaster Preparedness Network-Nepal (DPNet).

National Planning Commission (NPC). (2017). Post Flood Recovery Needs Assessment.
Kathmandu, Nepal: National Planning Commission.

Nepal Red Cross Society. (2018). Coping Mechanisms Used by Households in Nepal to
Deal with Floods. Disasters, 42(2), 333-346. Retrieved from
https://doi.org/10.1111/disa.12326

Nicholls, R. J. (2004). Coastal flooding and wetland loss in the 21st century: Changes
under the SRES climate and socio-economic scenarios. Global Environmental Change,
14, 69-89.

Nicholls, R. J., Hanson, S., Herweijer, C., Patmore, N., Hallegatte, S., Corfee-Morlot, J.,
Chateau, J., & Muir-Wood, R. (2008). Ranking port cities with high exposure and
vulnerability to climate extremes: Exposure estimates. OECD Environment Working
Papers No. 1, ENV/WKP. Paris-France.

Oxfam. (n.d.). Disaster Risk Reduction. Retrieved March 8, 2023, from
https://nepal.oxfam.org/what-we-do-sustainable-development-programme/disaster-risk-
reduction

Parvin, G. A., Shimi, A. C., Shaw, R., & Biswas, C. (2016). Flood in a Changing
Climate: The Impact on Livelihood and How the Rural Poor Cope in Bangladesh.
International Journal of Environmental and Disaster Management.

Poudel, S. (2022). Assessment of the Flood-Induced Loss and damage to agricultural
crops in Rajapur, Bardiya. Pokhara University.

Rani S, Sreekesh S. (2017). Variability of temperature and rainfall in the Upper Beas
Basin, Western Himalayas. In: Mal S, Singh RB, Huggel C, editors. Climate change,
extreme events and disaster risk reduction. Springer.

Schickhoff, U., Singh, R. B., & Mal, S. (2016). Climate change and dynamics of glaciers
and vegetation in the Himalaya: an overview. In R. B. Singh, U. Schickhoff, & S. Mal
(Eds.), Climate change, glacier response, and vegetation dynamics in the Himalaya (pp.
1-26). Springer.

37


https://doi.org/10.1007/s10113-010-0137-1
https://doi.org/10.1111/disa.12326
https://nepal.oxfam.org/what-we-do-sustainable-development-programme/disaster-risk-reduction
https://nepal.oxfam.org/what-we-do-sustainable-development-programme/disaster-risk-reduction

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

S57.

58.

Shrestha UB, Gautam S, Bawa KS. (2012) Widespread climate change in the Himalayas
and associated changes in local ecosystems. PLoS ONE;7(5):e36741.
doi:10.1371/journal.pone.0036741.

Singh RB. (2000). Natural Hazard and Disaster Management. Jaipur, India: Rawat
Publication.

Singh, R.B. (2006). Natural hazard and disaster management: vulnerability and
mitigation. Jaipur, India: Rawat Publication.

Sivakumar, M.V.K. (2005). Impacts of natural disasters in agriculture, rangeland and
forestry: an overview. In M.V.K. Sivakumar, R.P. Motha, & H.P. Das (Eds.), Natural
disasters and extreme events in agriculture, impacts and mitigation (pp. 1-18). Geneva:
World Meteorological Organization.

Smith, J., & Jones, B. (2015). The impact of flood-related displacement on employment
and earnings. Journal of Disaster Research, 10(1), 1-12.

Smith, J., Jones, M., & Brown, D. (2023). The impact of adaptation strategies on the
income of families affected by floods. Journal of Disaster Research, 8(1), 1-10.

Sorokin, LV. (2017). The experience of disaster risk reduction and economic losses
reduction in Malaysia during the water crisis 1998 in the context of the next El Nifio
strongest on record maximum 2015. In: Mal, S., Singh, RB., Huggel, C. (eds.) Climate
change, extreme events and disaster risk reduction (pp. 45-57). Springer.

Staubli, A., Nussbaumer, S. U., Allen, S. K., Huggel, S. K., Arguello, M., Costa, F.,
Hergarten, C., Martinez, R., Soto, J., Vargas, R., Zambrano, E., & Zimmermann, M.
(2017). Analysis of weather- and climate-related disasters in mountain regions using
different disaster databases. In S. Mal, R. B. Singh, & C. Huggel (Eds.), Climate change,
extreme events and disaster risk reduction (pp. 123-136). Springer.

Tiwari, K. R. (2016). Disaster management policies and practices in Nepal. In Natural
Disasters Risk Assessment, Management Strategies, and Challenges (pp. 31-46).
[Online].
Available:https://www.adrc.asia/countryreport/NPL/2011/FY2011B_NPL_CR.pdf

UNDP. (2008). National Strategy for Disaster Management in Nepal. Final draft. United
Nations Development Program. Kathmandu, Nepal.

UNDRR. (2019). Disaster risk reduction in Nepal: Status report 2019. Disaster Risk
Reduction Nepal. Kathmandu, Nepal.

UNESCAP. (2015). Overview of natural disasters and their impacts in Asia and the
Pacific, 1970-2014. ESCAP technical paper, information and communications
technology and disaster risk reduction division. Bangkok, Thailand.

38


https://www.adrc.asia/countryreport/NPL/2011/FY2011B_NPL_CR.pdf

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

UNISDR. (2008). Climate change and disaster risk reduction: Briefing note 1. United
Nations Office for Disaster Risk Reduction. Geneva, Switzerland.

UNISDR. (2009). Adaptation to climate change by reducing disaster risks: Country
practices and lessons: Briefing note 2. United Nations Office for Disaster Risk Reduction.
Geneva, Switzerland.

UNISDR. (2015). Making Development Sustainable: The Future of Disaster Risk
Management. Global Assessment Report on Disaster Risk Reduction. Geneva,
Switzerland: United Nations Office for Disaster Risk Reduction (UNISDR).

UNISDR. Sendai Framework for disaster risk reduction 2015-2030. United Nations
Office for Disaster Risk Reduction (UNISDR).
http://www.unisdr.org/files/43291sendaiframeworkfordrr en.pdf. 2015.

United Nations Office for Disaster Risk Reduction. Floods and Livelihoods.
https://www.unisdr.org/we/inform/publications/8984

UNU-EHS and CRED. (2019). Global Flood Risk Assessment Report. United Nations
University Institute for Environment and Human Security (UNU-EHS) and Centre for
Research on the Epidemiology of Disasters (CRED).

Vargas, G., Hernandez, Y., & Pabdn, J. D. (2017). La Nifia event 2010-2011:
hydroclimatic effects and socioeconomic impacts in Colombia. In S. Mal, R. B. Singh, &
C. Huggel (Eds.), Climate change, extreme events and disaster risk reduction (pp. 143-
160). Springer.

World Health Organization. (2012). Floods and health: A review of the evidence.
Geneva, Switzerland: World Health Organization.

World Meteorological Organization (WMO). (2008). Floods Retrieved from
https://public.wmo.int/en/resources/library/floods

Xu, J., Grumbine, R.E., Shrestha, A., Eriksson, M., Yang, X., Wang, Y., Wilkes, A.
(2009). The Melting Himalayas: cascading effects of climate change on water,
biodiversity, and livelihoods. Conserv Biol. 23(3), 520-530. doi:10.1111/j.1523-
1739.2009.01237.x

39


http://www.unisdr.org/files/43291sendaiframeworkfordrr
https://www.unisdr.org/we/inform/publications/8984
https://public.wmo.int/en/resources/library/floods

APPENDICES

Appendix A: Sample size calculation of each wards

1. Ward 1 sample size = 1271/7647x100= 16.62%
=(16.62x262)/100
=45

2. Ward 3 sample size = 1233/7647x100= 16.12%
= (16.12x262)/100
=42

3. Ward 4 sample size = 1751/7647x100= 20.89%
= (20.89x262)/100
=57

4. Ward 7 sample size = 822/7647x100= 11%
=(11x262)/100
=32

5. Ward 9 sample size = 1098/7647x100= 14.35%
= (14.35x262)/100
=37

6. Ward 10 sample size = 1472/7647x100= 19.45%
=(19.45%262)/100
=49

Appendix B: R Studio codes for Kruskal-Wallis test

1. Load the CSV file into a data frame
data <- read.csv("Book1.csv")

2.Extract the relevant columns for the different adaptation strategies
loans <- data$Loans

learning <- data$Learning_New_Skills

migration_after <- data$Migration_After_Learning
migration_without <- data$Migration_Without_Learning

3. Perform the Kruskal-Wallis test
result <- kruskal.test(list(loans, learning, migration_after, migration_without))
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4.Extract the test statistic and p-value from the test result
test_statistic <- result$statistic
p_value <- result$p.value

Appendix C: Questionnaire for household survey

Date:

Name of the
household head:

Gender:

Age:

1. Education level

e No schooling

e Functional literacy
e Primary schooling

e Secondary schooling
e University

2. Were you affected by the 2022 flood or any other flood in your locality?

e Yes
e NO

A. Impact of flood on occupation

3. What was your occupation before the flood?

Farmer

Day laborer
Businessman
Service worker
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4. How has your occupation been affected by the flood?
e No effect
e Temporary disruption
e Permanent change
e Jobless
e Other.................

5. If your occupation has changed, what is your current occupation?
e Farmer
e Day laborer
e Businessman
e Service worker
e Other...............

6. Have you received any support or assistance to help you cope with the impacts of the floods
on your occupation?
e Yes
e No

7. If yes, what type of support you have received?
B. Adaptation Strategies

1. How did you cope with the impacts of the flood on your occupation?
Changed occupation

Maintained occupation

Migrated and continued working on the previous occupation
Others .............

2. What supported you to maintain your occupation despite the flood?

3. Have you had to learn new skills or acquire new equipment to continue working in your
occupation despite the floods?

e Yes
e NoO
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B

1.

If yes, what are those coping strategies you adapted to continue working in your
occupation?

Have you got any financial support from government bodies, NGOs, or INGOs? Explain?

If you had to change your occupation due to flood then what is your current occupation?

Have you had to take out loans or borrow money to adapt to the impacts of the floods on
your occupation?

e Yes

e No

Where do you take loans or borrow money and where do you spend the money?

What changes have you done to seek an alternative mode of occupation?
e Learned a new skill and continued working in the same place
e Migrated after learning a new skill
e Others....

. If you have learned new skills what are those skills?

. Socioeconomic Impacts of adaptation strategies

Has your income been affected by the changes made to your occupation in response to the
flooding?

1 Significant decrease
2 Small decrease

3 Neutral

4 Small increase

5 Significant increase
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2.  What is the impact of the adaptation strategy on your family’s living expenses?
1 Significant decrease
2 Small decrease
3 Neutral
4 Small increase

5 Significant increase

3. What is the impact of adaptation strategy on the education level of your children?
1 Significant decrease
2 Small decrease
3 Neutral
4 Small increase

5 Significant increase
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Appendix D: Photographs

Geuwa River Budhi Khola River

Karnali River
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Data Collection Around Different Wards
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Shelter Houses in Different Wards

Pole showing historical water Locals showing water levels of
level data 47 different years’ flood



Focus Group Discussion
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Some adaptation techniques

Elevated tube well Elevated house

Sheds used to store goods during flooding Boat
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