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ABSTRACT

Environmental change ishaping human migration now and will do so in future;
specifically through its influence on a range obromic, social and political drivers
Development of the vision for how human population movements across the world could
be affected by global environmental changes with a focus on the diverse challenges and
opportunities for populations in originatingnda receiving regions is as inevitable as
environmental chang&he study was conducted to see the linkage of environmental
change with human displacement in NepEhe study usegrimary data collected
through ethnographic surveys from displaced commuiifyhansing VDGof Nuwakot

district to analyze the drivers of migration adopting the indictors from the Foresights
framework The climatic data was analyzed in relation with the variability of ecosystem
servicessuch as water availability, as determinahtope op |l eds dmavée Si on
from their settlements. The personal and household characteristics which is supposed to
contribute in migration decision was assessed by using Kuppusmder. Wateistress

among the environmental driver was found totbe major migrabn initiator and
perpetuators such as for education, employment opportunity, agricultural producer and
consumer prizes, conflict and demographics. The factor contributing to water scarcity
was acknowledged to be inter annual variabilityprecipitation pattern with significant
decreasing trend and insignificant increase in temperature. The decision ofamigrat
also dependedupon a series of intervening factors and personal or household
characteristics which is assessed by using theaginoup and socioeconomic class lens.

The majority of upper lower and lower socioeconomic class people wene f
disadvantaged ethnic group. Mijar, who due to lack of network and resources were
forced to live in environmentally stressed area and faced the jeopardy of being trapped
in the environmentally prone area. Té@nsequences of mass displacement was found

to be land underutilization, increasédimanwildlife conflict and demotivation of
developrent in the place of origin. Thexisting governance fora and its long term
planning for environmental change should be focused on livelihood diversification of the
trapped and displaced population in arttebuild the resilience of such population. The
formulation of internal migration policy in the National policy can have short as well as
long term implication to address such vulnerabhility

Keywords:displacement, environmental stress, water scarditgpped population.
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CHAPTER I: INTRODUCTION

1.1 Background

Migration is a mobility of people aimed at adjusting to changes. People usually migrate
in search of better opportunity beidgven by multi causal factor&lack et al.(2011)

has identified five familyof drivers which affect migration decision hamely economic,
social, demographic, political and environmental drivers where the eamnmt drives
migration through mechanisms characterized as the availability and reliability of
ecosystem services and exposure to hazard. Environmental conditions are but one factor
in a complex of causally interconnected variables whose mutual influanc®tcbe

sorted out in qualitative accourfddassey et al.2010) There is increasing evidence that
serious and relatively rapid alterations to ecosystems induced by climatic and
anthropogenic facterwill have direct and indirect impacts on societies which, when
other coping mechanisms are overcome, will have no other option but to migrate as a

permanent or temporary coping strat¢gpano et al.2008)

Climate change is regarded as a significant driver that is shaping the evolutiodwf Hin
Kush HimalayarfHKH) range in the last decade. The impact of climate change is further
triggering the fragility and harsh livelihood in the mountain region, and people there are
compelled to adapt now, and from ages to the various environmental stssaes
consequence of climate changKH range is often referred to as the third pole, also the
range is the water tower of Asia and regulates the flow of nine major river systems that
serves a total population of almost one and a half bi{iahild et al.2008) Throughout

the upstream and downstreareas of the HKH, mobility and migration is taking place

at greater pace which is concerning the communities, researchers and policy makers
alike. Migration as a livelihood strategy has both positive as well as negative impacts on

the livelihoods of the hoeétidds as well as the communiti€Scoones, 1998)

Existing pressures on water resourgeb be exacerbated by increage population

and also by climate chand&osling & Arnell, 2016) Various studies havexplored

how both these factors might affect global water scarcity in the future by using
population projections and simulated changes in climate from global climate models
(GCMs) with water resources mode(glcamo et al.2007 Arnell et al, 2011)
Because water is fundamental to health and agricujpuodluction and cannot be easily

substituted, it must be available in sufficient quantities attte level wherever people

1
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live in order to sustain communiti€Kirstin et al, 2005) Thus, the threat of water

scarcity is a potential contributor to population movements. The availability of ample,
high-quality water influences rural livelihoods in many ways and the degree of a
househol d or communityos vcanhes arr ienportanti t y t

dimension of migration decisiorfKirstin et al.,2005)

Migration has been interpreted as closely linked to agrarian change, and a range of causal
factors from environmental change (Massey et al., 2010) to geographic differences in
wages are ported (Wise &Veltmeyer, 2016)The case of land underutilization, as
manifested in specific parcels of the Nepal's rural landscape, is indeed a result of a
complex socieenvironmental process that cuts across several broader domains, such as
migration, deelopment, environmental change, political economy, and local politics
(Ojha et al., 2017)While migration is presumed to be a cause of land underutilization,
traditionally it has also been assumed that migration from rural areas is driven by poverty
and dearthas migrants and their families strive to improve their living conditions
(Ravenstein1889; Lee, 1966)

The strength of financial, social, political and physical assets is deterministic in the
protection of self and associates from most of the streskamatds, and the one with
low strength are likely to be more vulnerable. Hence a significant group of people living
in environmentally prone locations in the future face a double jeopardy: they will be
unable to move away from danger because of a laaks#ts, and it is this very feature

which will make them even more vulnerable to environmental chi@ayesight, 2011)

1.2 Rationale

Mountains are often a blank spot in terms of academic researcivaitable data on
societal responses to climatic and environmental change. The relationship between
migration and environmental and climatic changes is a crucial driver of livelihood
dynamics in mountain areas which has barely been studied in a systeayaitllmar

& Banerjee, 2011; Skeldon, 1988).this context, it is surprising how standard theories
and explanations of migration as an important social phenomenon do not incorporate
environmental aspects in a meaningful manner. At the same timepacatigcussions

on environmental change have been, until recently, almost completely silent on the role
of migration(Black et al., 2011)Iin particular, there is lack of longitudinal studies and,

due to disciplinary divides, existing work on climate change and migration has barely



been analysed in the context of seemnomic transition, and the adaptation angle is
almost completely lackingrhis research aims at filling this gap attempts to assess
the role of migration in the livelihoods of the people living under environmentally

stressed dowstream areas of the HKH region.

1.3Research question
U Is there any changes in thend of aailable climatic data?
U What are the environmental stresses associated with key natural resources that
has been responsible for peopleds deci
U What is the role of migration in the lives of environmentally stressed population

of mid-streamof Gandaki River Basin?

1.4 Objectives
The general objective of the research is to identify the role of migration in

environmentally stressed population of rstdeam of the Gandaki River Basin.
Specific objectives:

U To analyze climatic datgrecipitation and temperature) of study area
U To test the Bresight framework of drivers of migration.

U To identify the environmaal stresses and its impacts in the study area

1.5 Limitations

Since the study was based on the ethnographical ,stbdyentire finding on the
Environmental stress ialidated by collating the data and observation obtained by using

the tools from PRA. The hydrogeological study which governs the occurring and
movement of water in underground #&gts was not done to explotiee reason behind

the water scarcity of that very place, and change in the climatic data was done to
acknowledge the reason behind the drying of the spring. The water volume in terms of
water scarcity couldnét be o badlabilityniretde bec au
past was not feasible. The study tries to entrench the social dimension of the
environmental stress rather than the science behind the stress itself, which is major

limitation of the study.



CHAPTER II: LITERATURE REVIEW

Migration isa process of crossing of the boundary of a political or administrative unit
for a certain minimum period of tim@&N, 2015) People usually migrate in search of
better opportunity being driven by multi causal factBtack et al(2011) has identified

five families of drivers which affect migration decision namely economic, social,

demographic, political and environmental drivers.

2.1 Drivers of migration

Individual migration decision is influenced and very specifically affected bipwar
drivers operating in combination. AccordingBtack et al.(2011) environment drives
migration through mechanisms characterized as the availability and reliability of
ecosystem services and exposure t@afthZEnvironmental change also affects migration
indirectly, in particular through economic drivers, by changing livelihoods for example,
and political drivers, through affecting conflicts over resource while in combination with
other factors, may amplifgr significantly change existing patterns of migration where
people have the resources and freedom to make choices concerning whether they move
and to whereg(Black et al., 2011)Population movement as a result of cumulative
environmental changes, howevas, inevitably harder to identify as cumulative
environmental change has a slow onset and tends to occur alongside economic, social
and political change, as a result, it is rare that environmental change alone can be

singularly attributed to population mement(Lonergan, 1998)

2.1.1 Social driver

According toMassey et al.1970) access to family, social or other networks facilitates
migration by migrants, while limited family and other ties also explain a lack of
migration by others. Social drivers of migration include family and cultural expectations,
cultural practices reganty inheritance, the need to acquire funds for dowries or bride
payments, and the search for educational opportunities where access to education
generally increases the ability and aspiration to migrate and significant number of people
migrate specificallyin pursuits of educatio(Black et al., 2011)though the cases in
which the pursuit of education is negatively correlated with migratory aspiration
(William & Massey, 2002)



2.1.2Economic driver

Economic drivers have direct effects on both internal and international migration. Net
income understood as wage different{@gak, 2006;Massey et al., 1993and income
volatility play key roks in driving nigration (Harris& Todaro, 1970)The New
Economics of Labour Migration (NELM) models constitute the third type which differs
substantially from the other types in two key aspects: the introduction of rural risk as a
factor in the migration decision, andetstrong focus on the potential migraeinding
household, rather than the individual migrant, as the unit of analysis (Stark & Lucas,
1988).Although economic drivers tend to stimulate mobility, it is possible to conceive
of circumstances where a sudderomomic collapse could trigger shoerm reactive

displacement.

2.1.3 Demographic driver

According toDe Haas (2011 theoriesof migration have drawn heavily from the idea

t hat Opopul ation pressureso6 asesdmapbr hdm
movement. Planel@93 states that it is not the presence of large numbers of people in a
region per se that will trigger outmigration, but rather the presence of large numbers
without, for example, access to employment or livelihood opportunfiesordng to

Black et al. 2011) demographic characteristics may be affected not only by birth and

death rates, but also the burden of disease ahdalth within a community. Similarly,

the demographic charactertst of a receiving area such as an ageing population may

affect the demand for jobs and employment opportunities, and hence the perceived

attractiveness of that area.

2.1.4 Environmental driver

Ecosystem services are those parts of the environment andtecos that are utilized

to produce human welbleing (Fisher et al., 2009; Millennium Ecosystem Assessment,
2005), through the functions of provisioning (e.g. providing food and water), regulating
(e.g. erosion protection) and cultural services (e.g. lgaemotional or spiritual value).
According toBrown (2008) the meteorological impact of climate change can be divided
into two distinct drivers of migration; climate processes such adesgeh rise,
salinization & agricultural land, desertification and growing water scarcity, and climate
events such as flooding, storms and glacial lake outburst floods. Accordstactoet

al. (2011) rapidonset extreme environmentavemts such as floods, tsunamis,



landslides, earthquakes, wildfires and volcanic eruptions areknaWn triggers of

displacement.

2.1.5 Political driver

According toZolberg (989 and Raleigh(2011), wlitical drivers have a number of
direct effects ommigration, breakdown of the governance being the most obvious one,
which leads to the emergence of conflict beyond acceptable levels, and trigger a decision
to move or lead to displacement. Political uncertainty, even in the absence of actual
conflict, may also be push factors for migratigBlack et al., 2011)More positively,
perceived political stability may be a pull factor that attracts immigrants, or at least

encourages people not to leave (Reileigh, 2011).

2.2 Environmental change and its effecten environmental driver

Environmental change is a proximate factor in migra{Barnett & Webber, 2010)

Since at least 1988 climate change has been identified as a potential driver of migration
(Jacobson1988).1 t is difycult to ynd an environm
various economic, political, social and cutr push and pul | factor
migration decision alongside environmental issdey (% Jager, 2010)Knowledge of

the relationship between environmental change and migration is limited, a point
recognized by almost all reseagchworking onhis topic (D66s1997). Environmental

change will play an important role into the future through influencing the environmental
drivers of migration as well as other dri

conditions and patterns of variabilififoresight, 2011)

Changes in rainfall regimes would increase exposure to hazards through flooding and
fire, affect the security and quality of water for domestic, municipal, industrial and
agricultural uss, and also result in shifts in land productivity in all parts of the world.
Soil erosion and waterlogging associated with heavy precipitation could influence
agricultural income and webleing by damaging crops and increasing the frequehc
failure (Kurdzewicz et al.,2007; Easterling et al.2007). Furthermore, loss of
agricultural productivity as a result of reduced precipitation could also lower rural wages

(Mendelsohn et gl2007) and impact crop prices (Parry et 2009).

Increases in temperaturaise the frequency of higamperature extremes, which can
potentially affect land productivity in warmer areas and hence food security by

increasing the risk of crop failure. These losses have, in turn, been shown to affect rural
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wages (Mendelsohn el.a2007) and crop prices (Parry et,&009) Increases in
temperature can also increase exposure to hazards, increasing the possibility of pest
outbreaks and wildfires which negatively affect agriculture and forests (Easterling et al.
2007). Furtherma, they can affect human health, for example heatwaves pose risks to
vulnerable populations (Confalonieri et,&007). Although increases in temperature
extremes are significant, other factors, such as the magnitude and timing of extreme
temperatures, nat also be taken into account in determining impacts on areas such as

agricultural productivity (Gornall et al., 2010).

Water stress and migration

Historically, migration and water were related, broadly, to nomads and pastoralists
looking for water anfbod for their animalsAccording to the analysis drawn frdwain

and Anderqg2016, the new debate tries to see linkages between water scarcity (which
includes natural variability), migration (and refugee flows), and conflict. The loss of
livelihood dueto increasing water scarcity and variability could force those affected to
migrate. Furthermore, the water scarcity is becoming much more problematic (e.g.
through increased variability of flow with subsequent vulnerability) due to global climate

change.

2.3 Migration asadaptation

Scholars have addressed migration as a response to climate change®ackastles,

2002; McLeman &Smit, 2006), as well as the importance of assessing individual
perceptions of climate change risk and adaptpacity (Dasai et al., 2004According

to Mortreux and Barnet2009, the environmental migrant centric approach within the
environmental change and migration discourse has sidelinedritréution of migrants
whose decision to move may not have been influenced by environmental stressors which
does not prevent these migrants from contributing to the climate change adaptation of
their families left behind in origin communities. For exaephigrants belonging to a
flood-affected community are likely to provide assistance to their families in origin
communities irrespective of whether their decision to migrate had been influenced by
flood impacts. Therefore, a wider set of migrants hastengial role in climate change
adaptation. During theame period, research studies donklbikeman and Smi2003
andForesight(2011) haveattempted to position migration as an adaptation response to
perceived future climate change impacts. Althouggdre is growing consensus among

migration scholars regarding the potential contribution of migration to the lives of the
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migrants and their families left behind, the extent to which migration can contribute to
climatechange adaptation among migraehdig households is complex and requires
further exploration(Mortreux & Barnett, 2009)The contextualization of migration in
terms of terminology associatedith climate change adaptatiomulnerability,
adaptation, resilience, coping, adaptoapaciy lacks clarity. For examplévicLeman

and Smit(2006) suggest that throughout history migration has been a vital component
of adaptation to changes in natural resource conditions and environmental hazards, and
this is unikely to change in the futa. Agrawal and Perri(R008) recognize mobility

as one of the four analytical types of coping and adaptation strategies in the context of
livelihood risks. Although Adger et al.2009) recognize migration as an adaptation
strategy, they consider involtary migration to be undesirable for migrants leaving their
homeland since a disruption of economic ties, social order, cultural identity, knowledge,
and tradition would be detrimental to a successful transition. Howeleze Hausken
(2000) perceives perment distress migration as a last resecholars have addressed
migration as a response to climate change (Black, 2001; Lonergan, 1998; McLeman &
Smit, 2006), as well as the importance of assessing individual perceptions of climate
change risk and aday¢ capacity (Dessai et al., 2004). One of several factors linked to
environmental degradation and the increase in frequency of-nyeteorological events

is climate chang@lulca, 201Q)

The latest reports from the Intergovernmental PaneClimate Change have increased

the scientific basis linking climate change and anthropogenic processes and have
continued to highlight the vulnerability of people to the effects of climate change
(Intergovernmental Panel o@limate Change (IPCC), 2007Adger et al.(2007)
highlight that migration because of the impacts of climate change shows the limits of
adaptation strategies but that nonpermanent migration in itself can be considered an
adaptation strategy. Nevertheless, future migration due to fietebf climate change

Is not quantified by the IPCC because of the many interrelated push and pull factors,
which motivate people to migrate and thus the difficulty in isolating strict environmental
push factor (Wilbanks et aR007).

Although Adger etal. (2009) recognize migration as an adaptation strategy, they
consider involuntary migration to be undesirable for migrants leaving their homeland
since a disruption of economic ties, social order, cultural identity, knowledge, and

tradition would be deitmental to a successful trsition. However MezeHausken
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(2000 perceives permanent distress migration as a last.réséurn, Felli and Castree
(2012) have criticized the notion that migration can be an adaptation strategy because of
the overemphasien autonomous actions by individuals or communities and market
mechanisms to deal with environmental degradation, rather than on political economy

transformations.

2.4 Migration for adaptation

Many of the benefits of migration for the adaptive capaditgaanmunities of origin

arise through remittancgBarnett & Webber, 2010Remittances have many positive
effects, including that they: smooth consumption of basic needs such as food across
seasons; sustain access to basic needs in times of livelihood shocks such as drought;
finance the acquisition of human, social, physiaatl natural capital; and increase
demand and so stinfate local production (De Haan,2000; ERBQ3). Families with

labor migrants who remit incomes fare better during livelihoo@stisan those that do

not (Ezra2001).

Khadka(2014)conducted a study to estimate the level of Sustainable livelihood strategy

of remittances for the residents of Balthali and Dewabhumi Baluwa Village
Development Committee of Kavre district in Nepal. The resuiitthis study show that

the people in the community are highly dependent on remittances for their livelihoods.
The statistical analysis however, shows that the dependency on remittance is determined
by the age of the housrenitahceinconzess deciedasiagd i n

with age of the househol do.

Adhikari (2014) in his study finds that theccess of piped drinking water, modern toilet
facilities, access the radio/tape, mobile/telephone, land ownership, average months of
food sufficiency and average per capita consumption expenditure was better for the (any
member) migrantés homsghahtédscbmpaerbdl ts.
poverty line, it was derived that around 34 percent households fall below the poverty
line. The incidence of poverty was higher for the-naigrants' households compared to

any member migrants' households.

Massey et al. 2010) in their stuly conducted in Chitwan, has operationalized
environmental change in terms of declining land cover, rising times required to gather
organic inputs, increasing population density, and perceived declines in agricultural

productivity. The findings however wasore focused on what makes sort time and
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distant migration, unlikely to how migration has become last resort in case of such

environmental change. There is increasing evidence that serious and relatively rapid
alterations to ecosystems induced by climatid anthropogenic factors will have direct

and indirect impacts on societies which, when other coping mechanisms are overcome,
will have no other option but to migrate as a permanent or temporary coping strategy
(Boano et al., 2008)

According toGioli et al. 2014) in the study accessing migration as adaptation strategy
conducted in environmentally stressed area of Pakistan, Yasin and Hunza valley, the
study ara have experienced rapid socioeconomic and@mwental change, Migration

has been successful in enhancing househol
as an ex post strategy is mostly undertaken by poorer households to cope with losses and
damags in the wake of environmental shocks. This might prove detrimental in the
medi um or | onger term, as it erodes i mpo
overall resilience. The study confirmed that non migrant households are more likely to

be caughin the poverty trap.

2.5 Conclusion

The meteorological impact of climate change is seen in various climatic processes
including water scarcity as well as in form of extreme climatic events. In this midst of
unprecedented change in the earth climate, migratands as a strategy to cope with

its impacts. Migration however is not true in every circumstances and vary widely with
time and space. Environmental causes of migration is more pronounced among other
drivers of migration with the rapid alternation timle ecosystem. Migration has been
acknowledged as a problematic-@oime of global environmental change, which is also
sidelined by migration schola(®Vhite, 2008) but the truth about how the choice of
migration provides the ssurce to sustain livelihoo(Black et al., 2011)s barely

addressed.
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CHAPTER lll: MATERIALS AND METHODS

3.1 Study area

Nuwakot district, part of Bagmati zone, is one of the sevBmydistricts of Nepal with
Bidur as its district headquarters. It covers an area of 12lhkohElevation ranges from
457m to 5144m and has a populatior2d7,471 in 2011CBS, 2011)The district with
historical significance such as located in the village of Devighat at the conflokthee

Tadi and Trishuli River and is surrounded by Sindhupalchowk in the East, Kathmandu
and Dhading in the South, Rasuwa in the North and Dhading in the West.

Map of Study Site

Legend
Nepal Districts
Nuwakot District & VDCs|
| Thansing vDC

® Displaced Households
s

2
Kilometers
T

T
s & thoE e amorE swrE

Figurel: Study area

Thansing is a VDC in Nuwakot District in the Bagmati Zone of central Nepal. At the

time of 2011 Nepal census, it had population of 6126 people living in 1388 household
CBS, 2011) Thansing VDC contains a government affliae d s c h o ol AShr ee
Hi gher Secondary School 0. |t i's situated
education to the local$here are many religious places to visit in Thansing mainly Jalpa

Devi, Mahadev Temple and Kalika Devi Temmelaspuiis village of Thangsing VDC

where the environmental stress of migration in form of water scarcity was observed. The
village in response to water scarcity displaced toward downhill within same

administrative boundary which is major subject of investigatichis research.
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3.1.1Climatic profile

Nuwakot district is located in the central part of Nepal and is prone to facing natural
hazards including soil erosion, forest degradation, and drought. On top of that in recent
years, Nuwakot has been experiagcinoticeable evidence of climate change. The
climatic data from Nuwakot climate station shows an increasing trend of temperature.
The 26 years (1982010) temperature analysis shows that average annual maximum and
minimum are decreasing. On the other ha@&lyears (1972009) rainfall data indicates
decreasing trend with pronounced iré@mual variability. Nuwakot district is highly
vulnerable to landslide hazard. Besides this, the rainfall/temperature and ecological
vulnerability is moderate. Howevehe overall vulnerability index faNuwakot is very

low (GoN/NAPA,2010).

The adaptation capability for Nuwakisthigh in terms of infrastructure and technology,
while the socieeconomic adaptation capability is relatively low. In general, the
combined adaptatiorapability is moderate (GoN/NAPA&010).

3.1.2Socio economics
Tablel: Key development staties of Nuwakot Distric(CBS, 2011).

Population 277471
% change in population 202011 -3.8
% change in population 192001 17.6
Population growth rate -0.4
% of household headed by male 78.7
Literacy rate 2001 51.4
% of HH with Tap piped as source of Drinking water 87.6
% of HH with Tube well/pump as source of Drinking water 0.1
% of HH with Covered Well as source of Drinking water 1.0
% of HH with uncovered Well as source of Drinking water 3.8
% of HH with spout as source DBrinking water 5.8
% of HH with river as source of Drinking water 0.6
% of HH with wood as cooking fuel 89.8
% of HH with Kerosene as cooking fuel 0.6
% of HH with LPG as cooking fuel 6.6
% of HH with Dung as cooking fuel 0.0
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% of HH with Bio gas as cooking fuel 1.9

% of HH with Electricity as cooking fuel 0.1

% of HH with Electricity as lighting 83.0

% of HH with Bio gas as lighting 13.2

% of HH with Solar as lighting 0.2
Economic Activity Rate, 2011 60.8
PovertyRate (% of district population) 20.3
Total Area available for Cultivation(Hectare) 69,445
Total area of cultivated land(Hectare) 43,677
Irrigated land area as a percentage of total holdings area 41.6
Overall Land (Ha) 31783.0
Irrigable Total (Ha) 15047.0
Irrigated Total (Ha) 6473.0
Road Density (Km/ 100km2) 13
Telecommunication services (Telephone lines) 2000

13




3.2 Methods

The study is primarily based upon the broad social science research methods such as
ethnographic survey witheavily relied review of secondary data relating climatic data
recorded over time and space. Furthermore, supplementing review was done from

different published and unpublished journal, articles, papgyapers, newsletter etc.

Ethnographic survey wasagially supplemented by selected Participatory Rural
Appraisal tools (Fowler, 1998; Babbie, 1990) like Checklist survey, Village Group
Discussion and Key Informant Interview along with further field observations to collect

field data. One village discussi was conducted in Belaspur, a village in Thansing VDC

fort he identification of environment al st
Furthermore, the pre designed checklist survey was done to test the foresights
framework, which was done by houseahtdvel interview. Rainfall and temperature data

were collected from Department of Hydrology and Meteorology. These rainfall,
temperature data were collated with the peoples' perception data for triangulation and
cross validation of the research finding$e information gathered were processed,

tabulated, analyzed and expressedifferent pictorial devices.

3.3Research design

The research design refers to the overall strategy that is chosen to integrate the different
components of the study in a coh#reand logical way, thereby, ensuring the
effectiveness of addressing the research problem; it constitutes the blueprint for the

collection, measurement, and analysis of data (Vaus, 2001).

The research is based on the descriptive research design cdimeptudy has fit the
element of both quantitative and qualitative research approach. The qualitative
information drawn from the field to know the trend, composition and pattern of migration

is expressed in the numerical continuum and quantitative datan dram the climate

change analysis collated with the qualitative informatiomhe information drawn from

both the approach is presented and described as descriptive research involves gathering
data that describe events and then organizes, tabulapgstsdand describes the data
collection (Glass & Hopkins, 1984).
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3.4 Research pcess
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To collect perception datzhecklist(Appendix ) wasdesigned to achieve against each
objective through primary data collection. These cHist& were used to cross validate

and extracinformation from the community. Secondary data are collected from different
published and unpublished journals, articles, newsletter, paperspapees which were
tabulated, processed, collated, analyzeddterence to compare and contrast with the
present research findings. After a brief review of the literature on the content, research
methodology and previous research findings, a draft proposal was drafted to discuss and
further refine the framework witthe supervisors and other professionals. Review of
literature is done throughout the work. Final report is submitted and paper ist@desen

Figurel shows the proceskthe research.

3.5 Conceptual framework

It aims to explain first, what drivesigration, and then focuses attention on how global
environmental change might influence these migration drivers in the future. The
framework acknowledges that migration is already occurring in most parts of the world,
as a result of a variety of factongther than there being a wholly new migratory

phenomenon which is attributable to environmental change.

Concepualized as a pentagon (Figurg, 3he framework groups a wide range of
migration drivers into five categories: social, political, economic, renmental and
demographic. In each case, it is the existence of spatial and temporal variability in one

or more of these five dimensions that <cre

allowing that these might interact or overlap in differenysvia different places.

The proposed framework, applicable to both international and internal migration,
emphasizes the role of human agency in migration decisions, in particular the linked role

of family and household characteristics on the one handhamiggrs and facilitators to

movement on the other in translating drivers into actiBileck et al., 2011)The drivers

of migration indicated at the edges of the pentagon differs spatially or temporally from
each other akin in966mecopsepttal-jiwlallieem s

factors that influence migration.

Five drivers of migration: The five drivers rarely act in isolation, and the interaction of

the five drivers determines the details of movement.
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. Social: Social drivers include fahal or cultural expectations, the search for

educational opportunities, and cultural practices over, for example, inheritance

or marriage.

. Economic: Economic drivers include employment opportunities and income

differentials between places.

. Political: Poltical drivers cover not only conflict, security, discrimination and

persecution, but also the political drivers of public or corporate policy over, for

example, land ownership or enforced relocation.

. Environmental: The environmental drivers of migratioa exposure to hazard

and availability of eceystem services such as water availability.

. Demographic: Demographic drivers include the size and structure of populations

in source areas, together with the prevalence of diseases that affect morbidity and

mortality.

Terminology used for various responses to environmental stress in line with Human

Development Report, 2009.

Displacement:Displacement is a particular form of migration, in which individuals are

forced to move against their will

Mobility : Humanmobility ( or 0 mo v e me n t the abilitysof indeiduals) e d

families or groups of people to chookeit place of residence.

Migration: Migration or migrants iso refer to individuals who have changed their place

of

resi de n ossingan irttemnational ddrder (isternational migratiam)by

moving within their country of origin to anotheigien, district or municipality (internal

mi gratignpti M6 i s used as an umbrell a

as

t

movement: vrodtuindraG yamdiiignvol untary o6di spl

Trapped: Large populations who do not migrate, yet are situated in areas under threat,

Wi

I be at risk of becoming 6trappedd

environmental shocks and impoverishmértiose whaostay behind, and indeed those

who are unable migrate and who become trapped in parlous environmental

circumstancess known as trapped population.
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Foresights framework of drivers of migration
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Figure3: Conceptualfamework
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3.6 Methods of data collection

3.61 Primary data collection

Household survey

All the 76 household withiBelaspur was surveyed adoptingnsus approach of data
collection. Oral history takimwas done in every household. The checklist survey was
focused in three different broad categories i.e. socioeconomic parts, climate change in
different forms of rainfall and temperature affecting water availability and livelihood of
migrants and trappegeople. Information on the trend of migration, decisions of
migration, pushing and pulling factors of migration, choice of destination, difficulties
during the stay in environmentally stressed area, livelihood options in the destination

were major interesturing the study.

Key informant i nterview

To build up an idea on the migration issue, informal discussion and interview with key
informant was conducted. Kll was done with VDC secretary, Assistance secretary and
President of Belaspudrinking Water Plan. The interview was focused on the general
description of the research site along with extraction of idea on the migration domain,

climate issues and livelihood.

Focus groupdiscussion

Village discussion was carried out in one locatiordraw the information about the
environmental stress in the village. Discussion was mainly focused on the consequences
caused by the stresses. The major participants were the elderly people (Photograph 3)
who were intentionally involved in the discussi@s the history of the extreme
environmental events and its impacts along with the other social dimensions could be

best portrayed by that very age group of people.

Observation

Direct field observation was carried out around the research sites foroaaldit
information and for field verificationLand underutilization, Humawildlife conflict,
vulnerability among the trapped population, dried springs were few field based

observation to validate the information obtained from the respondents.

3.6.2 Secodary data
Secondary data were extracted from published and unpublished documents, newsletter,

journal, bulletins, annual reports and relevant artial&C profile was collected ém
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the VDC office, ThansingRanfall and temperature (1972016 data werecollected
from Department of Hydrology andéieorology (DHM) ofthe station PA 100471 1in

Nuwakot.

3.7 Data analysis

Data analysis includes collation of primary and secondary data. Primary data were
interpreted using secondary data to authenticate tdendjrof primary data. The data

and information collected were tabulated in the-E¥&el2010, R package (R core
team, 2013) and M8Vord 2013 and was used for data processing, data analysis and
interpretation of information collected. Missing weather daerewimputed using
predictive mean metho@uan, 2010) The reults were then presented in a variety of
forms including tables, graphs, charts and pictorially. The data were analyzed by using
different statistical tools. The results thus obtained were presented pictorially in charts,

diagram, graphs etc.

3.7.1 Climatic data analysis

All the data are analyzed using R pack&geCore Team, 2013). Missing data are
comnon in the raw data sets of DHMJissing weather data were imputed using
predictive mean metho¥uan, 2010) Five multiple imputations were carried in order
to best predict missing dataClimate data were analysed by carrying out time series
analysis and trend analy¢Mudelsee, 2013)in R. Significant of the trend was analysed
using Mannkendall teg¢¥ue, Pilon, & Cavadias, 2002)

3.7.2 Socioeconomic classssessment

Assessment of socioeconomic status (SES) is an impor{aettda community based
studies(Card, 2009) Several methods or scales have been proposed for classifying
differentpopulations by socioeconomic statisippuswamilndex, 1976 is one among
them. Since this index was developed quite earlier and in the context of India, this study
has used wdification to the Kuppuswais scal e for wuse in Nep
accounthe current national price indices of Nepalthe modified scale, the educational

and occupational criteria remain the same because of similar educational and
occupational milieu in India and Nepal. To modify the economic criteria, initially the
family income per month of each group, which is stated in Indian Rupees (INR) in the
original scale, is converted to Nepalese Rupees (NPR) by multiplying with 1.6 (INR 100

is equivalent to NPR 160). In addition, the National Urban Consumer Price Index
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(NUCPI) for Nepalis noted for the current yeeiom the webige of Nepal Rastra Bank,
Nepal (NRB, 2009)

The definition and criteria of indicators used in the score card is applicable also in context
of Nepal, as it was first designed for India. However, the scaves {p each indicators

is obtained from the Mafied scale designed for Nepal. A profession is a vocation
founded uponspecializeceducationatraining the purpose of which is to supply
disinterested objective counsel and service to others, for a direct and definite
compensation, wholly apart from expectation of other business. dgasemt
professiornis an occupabn that requires advanced knowledge and skills but is not widely
regarded as a trywofession Traditional examples of serprofessions includsocial

work, journalism librarianship teachingandnursing

Table2: Score card to assess the socioeconomic status of the study area

Education Score

Professional or Honors
Graduate or PosBraduate

Intermediate or Podtligh-School Diploma

High School Certificate
Middle School Certificate

Primary School or Literate

R N W A O O N

llliterate

Occupation

Profession 10

SemiProfession

Clerical, Shopowner, Farmer
Skilled worker

Semiskilled worker

Unskilled worker

R N W b 01 O

Unemployed
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https://en.wikipedia.org/wiki/Nursing

Table 3: Modified family income groups in Nepalese rupees of th@gaswamy's
socioeconomistatugModified for 2009)

Original* Modified** Score
>-2000 45751 12

10001999 2285145750 10

750-999 1715222850 6

500-749 11452317150 4

300499 685111450 3

101-299 23016850 2

< 100 2300 1

*In Indian rupees *Rounded off to nearest 50 iNRP (SourceUrban, 1976)

Table4: Socioeconomic classes based on the score obtained from score card

Total Score Socioeconomic Class

26-29 Upper (1)

16-25 Middle Upper Middle (II)
11-15 Lower Middle (111)
5-10 Lower Upper Lower (1V)
<5 Lower (V)

(SourceCard, 2009)
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CHAPTER IV: 4. RESULTS

4.1 Climate trend

4.1.1 Precipitation
Missing data pattern of precipitation
This plot shows the pattern of missing precipitation data of Nuwakot station. For the

month of October, most of the data wemnessing. Missingveather data were imputed
using predictive mean method in R. Five multiple imputations were carried in order to

best predict missing data.

Missing data pattern of precipitation
T T e T T- T T Tz T T T =
1 1 1 1 1 1 1 1 1 1 1 1 1
=0 E 3 i i i i i i i i i i i
o 1 1 1 1 1 i 1 1 1 1 1 1 1
N 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1
o
S |
o
(o]
& o
g o | ! I I ' [ [ !
o
e J T T T T T
@ P i i i i i i i i i i |
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
o 1 1 1 1 1 1 1 1 1 1 1 1 1
~ o] L L L L L 4 L L L L L 4 L
2 45 3 2 2 1 1 1 1 2 2z 2 3
0 0 0 0 00 00 00 00 0 0 0 0 0
cCC 00 w5 55 2> €€ JJ OO0 00 H—= >> 00
© @© Q0
38 22 == << 22 33 33 22 W 99 90
CC cc €€ £E€ cc £C€ cc <<
=TT T e e T s ;OE GJEE JCE O ©C
Y pnmw» wwn VO g DD 5 F &% B 5 & T
Qv on Qv L9 [ o0 ow Vo ww »mw v O
°E Sg ©°E °g ©f °E Of 8z Sf 8 8Z 8¢

Figure4: Missing datgpattern of pecipitation
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Distribution of monthly precipitation

Distribution of monthly precipitation
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Figure5: Distribution of monthly precipitation

This plot (Figure 6) shows the distribution of monthly precipitation over the period 1971
2017. Highest rainfall occurred during August while least during December. Post

monsoon (Une, July August andseptember receives highest amount of rainfall.

Time series of pecipitation

Thisgraph Figure § showsthe time series of precipitation over the period 12@17.
This series is composed of three components; seasonal effect, trend aaddtra
component. This series clearly shows the seasonal effects. Desiomfhe seriegives

clearermicture of the effect and all the component.
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Figure6: Time series of gcipitation
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Figure7: Decomposition of additive time series
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Figure8: Decomposition of gecipitation tend

Decomposed PPT trend shows the overall trendhef geries. Cyclic pattern of

precipitationincrease is observed every déeaintil 2000 AD, after which precipttan
regime is found to be #ting lower than the previous decades.
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Annual precipitation trend

This graph (Figure: 9 shows inter annual variability in precipitation. Annual
precipitation trend captures tbeerall trendof the pecipitationseries. Decreasing trend
of annual precipitation is observed. This trend is significg#0.010014 as of
ManKandall test)and monotonic
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Figure9: Annual precipitationrend
Residual dot

The residuaplot (Figure 10 also indicate that the trend to be significant.

Residuals vs Fitted
030
2 = 160
o]
2 7 ©, o ©
o]
[e]
A0 ° 575 o o
@© e A ¥ B
38 o " i s e B e
é /9%’5‘{ o © o o 3 9, ﬂ__‘—————___a
] o o] ) o
g | o @ & o o
w
©ag

o

o

=) T T T T T T

1600 1700 1800 1900 2000 2100
Fitted values
Im(ppt$Annualppt ~ ppt$Year)

Figure10: Residual plot againsitted plot
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4.1.2 Temperature

Missing data pattern of temperature

Missing data pattern of temperature
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Figurell: Missing data pattern oéinperature

Distribution of monthly temperature
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Figure12: Distribution of monthly temperature
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Time series ofmean annual temperature

Time series of mean annual temperatur
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Figurel3: Timeseries of mean annual temperature
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Figurel4: Decomposition of additive time series
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Decomposedrend

Decomposed trend
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Figurel6: Mean annual temperature trend

Slight increasing trend of Mean Annual Temperature is observed but the trend is not

significant. (p=0.48554. Same thing is indicated by residual plot below.
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Residual plot against fitted pot
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Figurel7: Residual plot againsitted plot

Inter annual variability in precipitation was observed with decreasing trend in

precipitation and increasing trend in Mean Annual Temperature was found.
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4.2 Historic profile

Belaspur, a beautiful villagerhich isnamed after a meaningful Nepali phrase, called

Belasur Belaima suruvayeRo, whi ch | i terally means Ost al
the village started some 100 years abloe key naturalresourcesuchas waterwas
abundantnough to attradhouseholdgo settle in thisvery place as compared to the

other neighboring villages.

As the population size ameased competition for drinkingater also increased, which

was in turn exacerbated by drying of theirsgs sources. Spring water was the lifeline

for the inhabitantds community, but the ur
governs the occurring and movement of water in underground aquifers is often a difficult

thing in the midst of change in éhclimate, soci®conomics, demographics and
infrastructure, which has led toward the water insufficiency. As water cannot be
substituted by any other sources, migration in response to the water stress was
pronounced in the village. The householdststto displace since late 7@sd the pace

of displacement is still continuous.

Population distribution

m Displaced within boundary = Qutmigration = Trapped

40%

Figure18: Distribution of migrants and trapped population
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73% of houses were displaced within the VDC while 13 % of houses were out migrated
toward nearby urban centers like Kathmandu and Chitwan. 14 % of households were
compelled to stay in the environmentally stressed place. This trapped population were
compelked to stay back in the environmentally stressed areaubeas the resource

constraints (Figure 4nd lack of networks.

4.2.1Trend of migration

The trend of Mi gration started from 1974
was peaking during lat90s when country just stepped in the process of economic
liberation. The trend was however exacerbated by recent devastating earthquake of 2015
A.D.
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Figure19: Trend of migration

4.2.2Socioeconomic profile

The assessment of socioeconomic status is important daepet community based
studies. Modified Kuppuswamnélex (2009) was used to classify tr@irecommunity

into five socioeconomic class Evaluation of the socioeconomic status was done by
incorporating major indicator of human weddeing such as Education, Profession and
Family income. Each of the indicators has-suticators which has been indicated in the
Table 2 in Chapter lliLarge percentage of the community (45%) belonged to lower
middle class family while only 6% belonged to upper class family, followed by upper
middle by 8%, upper lower by 11% and lower by 9 %.
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Figure20: Socioeconomic division of the community

Caste composition
The majority of the villag was found to be Brahmig{ %), followedby Mijar (25 %),
Cheetri(4 %) and Newak4 %). The trapped population in the environmentally stressed

area were found tbe Mijar (11 household) with only one household of Brahmin.

Caste composition

Brahmin67% ‘1

Brahmin = Chettri = Newar = Mijar

Figure2l: Caste composition of the community

34



4.3 Drivers of migration

Environmental driver among all other drivers of migration was found to be theanitia

of migration decision in the study area. Water scarcity which is a prominent indicator of
environmental driver was acknowledged to be dire consequences of environmental
change. It led towards the displacement of the entire community from uphill tmmard

hill within the same administrative boundary. The destination within the boundary had
abundance of water resources and hence become a strong pulling factor. The other
drivers of migration however stands weak and only as perpetuator of migrationrdecisio
as they were observed only after few decades of environmental motivation of migration.
Though the wide range of migration drivers hagrbeonsidered in the Foresights
framework (Figure 3)the spatial and temporal variability in one or more of these fiv
dimension resulting the condition for migration, either by interacting or overlapping in
different ways in different places. The relation of various pull and push factors plays a
significant roles to either initiate or perpetuate the migration deci3iba.relevant
indictors among each of the drivers of migration was stressed during the oral history
taking (Table: 1).The seleported motivation of migration is presented in figure 6. The
following chart shows the indicators used during the survey wisSicdopted from

Foresights framework.

Drivers of migration | Relevant indicators adopted from Foresights framey,

1 | Environmental drivel 1 Ecosystem services
Habitability

Water stress

2 | Social driver Seeking education

3 | Political driver Conflict

4 | Demographic driver Population size
Population density

Population structure

5 | Economic driver Employment opportunity

= =2 =2 =4 A4 A4 A A4 A

Producer and consumer price (agriculture)

Table5: Indicators adopted from Foresights Framework for driveraigfation
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Self-reported migration motivation
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Figure22: Selfreported motivation for migration

All the above mentioned indicators (Table 1) were incorporated to weigh the various
motivation of migration during the oral histogking. Environmental drivers summoned

to be the most motivating driver of the migration which represented 76% among those
who displaced within the boundary of the Belaspur VDC, and 86% among who out

migrated.

Political driver: Conflict

The social confligtwhich was among the subtle consequences of the scarcity of water
resource, also an unaddressed issues among the drivers of migration even in the
Foresights framework was observed in the community. The stress upon the same water
resource at same colleatitime led toward unhealthy relationship among the neighbor.
The case was filed in the Central District Office (CDO) to claim for the justice by one
family some 16 years ago. Other unofficial conflicts among the family was also seen in

the community.

Demagraphic driver: Family structure

Most of the family, very interestingly got nuclear in family structure while being

displaced from uphill toward low hills. Women work load specifically due to water
collection in a joint family triggered in restructure afrily. Ambika Dhital, now lives

in a nuclear family acknowledge work load regarding the water collection in joint family

as major decision of migration.
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Social driver: Education

Only one school named as Sarva Dev Primary School was in the village. EnxEmyts

after primary schooling were compelled to walk a distant miles to reach school in another
village.

Economic driver: Access to road

The Tokha Galei highway was constructed in 1980he irrigable land (khet) lying
along the road was always the m@a$or majority of people to migrate down the hill in

the proximity of their khet. The market for the potatoes and other cash crops such as

onions and garlics also flourished there.

4.4 Major environmental stress: Water scarcityand its implication
Wateris fundamentato p e o plivedihdad and agricultural production drcannot be
easilysubstituted Almost all the respondent claimed that water scarcity has become the

major initiator in the decision of migration.

4.4.1Gender dimension of water stress

The availability of water in the source was seasonal, and it was only during monsoon
when 1520 minutes of walk was enough for ogagri (12-16 liters)of wateri.e. in
average a family needs1® gagri of water and they have to travélagirs per day dumg

monsoon.

While during dry season, when people are compelled to fetch water from distant source,
the average time a family spends for watellection becomes 10 hours per day. In
addition, the time people spend in queue sometimes varies from 1 hours depending upon
the competition in the source. It is women who is responsible for management of
household water requirement, and the task associated weh eadiection is most often

their responsibility while male members are responsible for irrigation. Since there is no
any irrigation facility in theuphill of Belaspur village, historical work divisidor men

to manage water was not seen.
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Figure23: Total hours spend for water collection

4.4.2Impacts of water drudgery in women

Though the work associated with water collection looks normal, but doing it year after
year has left those water collectorogp, i.e. womento suffer fromvarious health
problems likeback muscle sprain and strainlasg term impactsThe following chart

shows the short term problems faced during the course of water collection expressed

with relation to the respondent.
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45 = Short term impacts of water drugery on women
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Figure24: Problems faced during water collection
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4.4.2Lack of sleep and its health implication

An old women in her 80s shares how hard it used to be to wake up at 2 a.m. in the
morning to fetch waterAlmost all the responded had sacrifice thei morning sleep

and getting up at early hours is the only way to ensure that they will get water for the
day. This improper sleeping pattern especially among women had significant health
impacts both in long and short term. Since it is still dark and #ne ter stand water
source in mountainous terrain is harglalking all the way to fetch water keeping in

mind about the competitiomakes the situation scary.

4.5 Impacts of migration both in destination and origin

4.5.1Trapped population

The group oktleven househds, among which 98 %elong to disadvantage group, were
found to be trapped in the environmentally stressed area, being more vulnerable to the
environmental changeddajority of trapped population who already were from the
disadvantaged gres had no parcel of land to resettle downstream. Trapped population
in other hand had no network to access information about the options they could choose

than to live in environmentally stressed area.

Effects on trapped populatian

Positive

Decrease in th pressure in scarce water. The competitor for scarce resource such as
water was decreased amazingly as a consequence of massive displacement, though the

time and distance covered for the water collection remained same.

Negative

4.5.2Human wild-life conflict

The conflict in between human and wildlife, basically monkey, porcupine, wild boar and
leopard was fond to be increasinyVhile people choose to move from the origin, they

leave behind underutilized land parcels with increased wilderness, the relaisbn

made it more favorable for wild animals to interact with humans. The trapped population
who coul dnot mi grate has to face the | eo|

vulnerability of environmental stress.

4.5.3Migration and social cohesion
The society comprises of various ethnic group, which with one another varies in term of

socioeconomic status. Though the cohesion within the Brahmin anebfivédimily
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worked together toward the wddeing of its member by migrating, the isolated bulk of

di sadvantage group couldnodt.

4.5.4Demotivation in the development

Sarvadev Madhyamik Vidyalays only one primary level school in the community
demotivating the children who wants to studyttier, as the higher education was
feasible only in distant location which cost higher amount of money and walk to reach

there.

Decrease in the emergency reach: Since the pace of development and access to other
facility was found to be concentrated in tdewnhill of the village, the isolated

disadvantage community people had to suffer in lack of adequate health services.

4.5.5Land underutilization

The large parcel of land around 200@aniwas left umlerutilized in Belaspuas almost

all the householdsvere compelled to leave their native place in search of better
livelihood.When the water stress strengthened, pedpdese to migrate dowmill. The
newsettlement in the destination area lies along the riverside which made them diversify
their agriculural activity. With increased irrigation opportunity in destination area
people didnot bot her to continue farming

productivity due to lack of water

4.6 Livelihood diversification in destination

Non-farm option

The perpetuator of migration decision, i.e. access tolvaagrovided the option fdine
displaced community to start ndarm business such as grocery skiBpotograph 5)
canteenand beauty parlor. The infrastructural and technological developmehe in

destination has widen the network and information flow among them has increased.

Potato farming
Potato farming has become very reliable source of income for the people living along
the river, as the land gets abundant irrigation and the area haddwetoped as pocket

area for potato farming.
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The decision of migration through its interlinked drivers along with other associated

outcome is presented in the following schematic representation.

Drivers of migration \—\ Process Outcome
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Figure25: Schematic represeni@a of migration pathway
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CHAPTER V: DISCUSSION

5.1 Climatic data analysis

The variability of supply of ecosystem services is cause by the global environmental
change. Global environmental change is felt regionally in term of climatic variability

like change in rainfall regimes and increase in temperali@mperature in Nepal is
increasing at a high rate in recent years similar to the phenomenon obgletety .

The average temperature has increased consistently and continuously, at a rate of
00 05eC/year from 197 1Sinmilaly, énlasimum Deenpekatire a , 2 (
increased by 0.06eC and mini mCheartfrerm®&rnoat ur e
2005 (Marahatta et. al., 2009Fhanges in rainfall regimesas found to follow the

national trend in the study ar@@gure 9 thatlead to changes the availability of water

for domesticandagricultural uses, and also result in direct changes in crop and pasture
productivity, leading in some cases to a change in the frequencypmfnwpasture

failure (Parry et al. 2009) Changing precipitation patterns could reduce orugis

historic patterns of rainfalind growing cycles, and dimsh the water available for

irrigation and domestic useesuling to lower agricuural yidds and livestock
productivity.

Increases in temperature raise the frequency of-teigiperature erémes, which can
potentially affect land productivity in warmer areas and hence food security by
increasing the risk of crop failure (Mendelsohn et2007).Increases in temperature
(Figure 16§ would increase the frequency of high temperature extreviibgst heat
related stress is unlikely to directly drive migration from rural areas, it will affect crop

productivity and provisioning ecosystem servi(kck et al., 2011)

Vulnerability of a system or group of interest is a dynamic quality thatliseiméed by

the change in the external context, such as rain fall variability (Figure:11 and Figure: 18)
as well as internal characteristissich as the health of household members or the level

of individual and household ass€k§rstin et al.,2005) The wate scarcity as a major
initiator of migration is clearly reflected from the field information, which is supported

by the trend analysis result indicating gradual increase in temperature and decrease in

precipitation.
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5.2 Drivers of migration

Belaspur, thevillage in Thansing VDC, water scarcity poses a fundamental threat to
peopleds | ivelihoods resulting slow pace
leaving behind théarge plot ofarable land and houses. The pace of transformation of
resource abundawillage into literally an empty village is acceleratgdvarious socio
environmental factor, with drying off the springs as the most pronouncetonatain

springs emanating naturally from unconfined aquifers are the primary source of water

for rural housholds in the Himalayan region butadto the impacts of climate change

on precipiation patterns such as risg@nfall intensity, reduction in its temporal spread,

and a marked decline in winter rain, coupled with other anthropogenic causes, the
problem of dying springs is being inagngly felt across this regioffambe et al.,

2012) Water scarcitywhich isan outcome afirying off of the spring anthterdependent

process of resource competition and land degradation induced by the changing economic
strategies of rural households has significarg nolthe decision of migratiofroresight

report exactly emphasis on the role oanr on ment al dri venes havi
environment drives migration through mechanisms characterized as the availability and
reliability of ecosystem esvices and exposure to hazard bodividual migration
decisions and flows are affected by theseatswperating in combination, and the effect

of the environment is therefore highly dependent on economic, polisiceial and

demographic contexBlack et al., 2011)

Since, the trend of mgration started from earlyOs Eigure 1), the trend is still
continuous It was found to be peaking during late %0®l is exacerbated by recent
devastatingearthquake in 2015 (Figure: 19 he long history of migration in Belaspur
comes to peak because of liberalized economy and political environment of theamat

as its only after 1990s labour migration was formalized as an opportunity for
employment(Sijapati et. al 2015) This again supports Foresights theory which
acknowledges environmental change dffect migration now and in the future,
specifically through its influence on a range of economic, social and political drivers
which themsales affect migrationin case of Belaspur, economic driver was found to
be functional only after two decades of firagnation due to water scarcity while social

driver as an aspiration to migrate in seek of education was found to occur lately.

As discused by Kirstine et. al. (2005)ithin the same area, peopé different social

positions, men, women farmers, herders, forestermay experience different
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consequence as a result of water scarcityhe socieeconomic composition of the
community was conmgsed of fivesocioeconomic classes (Figure)2Where the upper

lower and lower class people were fralalit, the canmunity who could nomigrate.

The sociceconomic class of the community was classified based upon the family
income, profession and education. Daitwhoc oul dndét mi grate had
downrthill unlike to other households. As discussedBhack et al., 2011)he scale and

direction of movement is linked to the personal circumstances of migrants, such as class,
ethnicity, religion, language, education levels and connections with people in planned

destinations, mitigated by the intervening effects of migration policies.

5.3 Water scarcity and human displacement

The availability of ample, higlquality water influences rural livelihoods in many ways
and the degree of a household or communi:t
an important dimension of migration decisiqsrstin et al, 2005) Majority of the
displaced group, whin and outside the villagboundary were found to claim the
environmental driver of migration as an ultimate motivation in the decision of migration
followed by other perpetuating factors of destination aueh as education and access
to the roadsStudycarried out in five districtef Nepalvulnerable to floods, drought, or
landslides to collect firghand information about specific environmental stresses and
their impat on the displacement by National fiang Commissionreveal that
environmental stress often displaces people who depended on ecosgstams for

their livelihoods(National Planning Commission, 2013)

5.4 Gender dimension of dsplacement

Unpredictable times for water dispersal, distant water collection sites, and crowded
public sources, resulting in long queues at the water site, all affect the time it takes to
obtain wate{Crow & Mcpike, 2009)It is believed that the effects of climate change on
population movements are likely to adversely and disproportionately impact poor and
vulnerable population groups, especially women (CIRB02; Hunter & David, 2009

The workload associated with watesllection and management led women to spend
most of their time and energy. The harsh hilly terrain and competition on water resource
together played untangled role to make them more vulnerable. The availability of water
in the source in the study area veassonal, and it was only during monsoon when 15

20 minutes of walk was enough for ogagri (12-16 literg of wateri.e. in average a

family needs 810 gagri of water and they have to travel 3 hours per day during monsoon.
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While during dry season, whengme are compelled to fetch water from distant source,

the average time a family spends for wateltectionbecomes 1Mours per day. Buor

(2003 found that, on average, women in sluwh&hanaspend 2.5 hours a day collecting
water duringcfigegroi mchd @Of 76cdhours a day co
fl owso. A significant number of women act
water (Buor, 2003). In slums of India, the findsrgre similar. Sharmé1999) found

examples of women who speahywhere from two hours (collecting water from a

dripping pipe) to four hours (the total time spent waiting in line plus the time spent
retrieving water) collecting their daily water supplies. The time spent collecting water is

not only the physical actf eetrieving the water, but also the time spent waiting in line

and the time spent actually getting to and from tléewsource. Sharmaq99 found

that women in sl ums of Muami38am. lobereadytto i wa
fill water from the community stand posts where water comes for around four hours

starting at 5:30 a. m. o.

The unequal gender relation and access to the resources makes women more vulnerable
because of its interaction with soaialtural factors and historic labor division inre

of gender in Nepal. Most of the women are unknowingly suffering from the
consequences of hard time that they faced during water collection in the form of back
ache as a long term impact of watkeudgery Most of the respondent shared about the
occasioml events of injuries such as fractures, cuts, sprain and even a snake bite which

is acknowledgeds the short term impacts of water drudgery.
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She remembers the bitter experience during
water collection when she used to stay with
her family in the uphill. She then, had to

wake up at 2:30 in the morning just to ensure
that she collects enough water for a day.

Collecting 8 gagri of water beforewtn, and

getting into other household chores, and

doingit year by year has made her weak and pale. She also has scary experi
getting bitten by poisonous snake while she was on the way to fetch water.
happy now, as her daughter in law are not compelled to wake up -@ighidand

carry loads of ater.

5.5 Trapped population

Many studies in a wide range of countries have shown that migration is positively
associated with wealth and social capital, while vulnerability to environmental change is
negatively correlated with wealth and social ta{Foresight, 2011)the disadvantage
group of low class people due to lack of land in the destination area, were found to be
trapped in the environmentally stressed areBhose with lower wealth arapital face

a double set of risks from future environmental change: their reduced level of capital
means that they are unable to move away from situationsi&asing environmental
threatsyet, at the same time, this very lack of capital makes themraeee vulnerable

to environmental chand@ppendices 3)These populations are likely to become trapped

in places where they are vulnerable to envinental changedJigration should not be
envisaged as the last provided options because usually ittisenpborest that migrate
because migration entails certain financial resources, social networks and supporting
infrastructure and institutior($CIMOD, 2012)
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The old man in his 81 lives in the uphill
of Belaspur village. His family is one
among the trapped population. This old
man has witnessed the changdaut, the
transformation of the village from
resource abundant happybe village
into ghost village where only few family

lives there in vulnerable condition.

He shares the bitter experience of his unability to move toward down hill in res
to the emironmental stress, as he has no land parcel to resettle his family else v
He and his wife has hard livilihood in term of water collection and increasing hu
wildlife conflicts has worsen their life.. The fragmented social cohesion among
and hae-not family has trenched the gap more wider and led them live n

vulnerable life.

Positive aspects

Since the trapped populations competition for the scarce resource was reduced because
of the large population movement and the hours of time spemddioaging water was

found to be decreased. However, the amount of water availability was itself in the
decreasing phase, and the distance and time nexus was found to be stretching even within

eleven households.

Negative aspects

5.5.1 Human-wildlife confli ct and migration

An everincreasing number of monkey-habit the fragmented forests along the
periphery of the village, raiding the croplands. With the gradual displacement of the
householdsthe availability of the food for the monkey decreased anthtige monkey
population had to depend upon the limited crops produced by trapped hou3éieold.

fruit of mango, for example, was found to be an extremely important resource for the
monkeys, which was cut down abruptly when people decided to leave theSitame

the mango forest was private plot and people decided not to leave it as it was but to cut
down which was the major cause of degradation of natural habitat for the wild animals.

Togetherwith mango, other fruits trees upon which monkey used to depee
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