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. %iﬁlﬂaT Snow leopard, Uncia uncia
= %T:ﬁ'@fﬁl@?ﬂ Clouded leopard, Neofelis nebulosa

" T Leopard cat, Felis bengalensis
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Tibetan wolf, Cuon lupus

Red panda, Ailurus fulgens

Musk deer, Moschus chrysogaster
Tibetan antelope, Pantholops hodgsonii
Assamese monkey, Macaca assamensis
Great Tibetan sheep, Ovis amon

Chinese pangolin, Manis crassicaudata

Himalayan Monal, Lophophorus impejanus

Satyr Tragopan, Tragopan satyra

Common leopard, Panthera pardus
Barking deer, Muntiacus muntjak

Wild boar, Sus scrofa

Himalayan black bear, Selenarctos thibetanus
Wild dog, Cuon alpinus

Jungle cat, Felis chaus

Rhesus monkey, Macaca mulatta
Common langur, Semnopithecus entellus
Jackal, Canis aureus

Mongoose, Herpestes edwardsii

Pika, Ochotona roylei

Common Marmot, Marmota himalayana
Indian porcupine, Hystrix indica
White-throated martin, Martes flavigula
Large Indian Civet, Viverra zibetha

Red fox, Vulpes vulpes

House Rat, Rattus rattus

Goral, Naemorhedus goral

Himalayan Tahr, Hemitragus jemlahicus
Rat snake, Ptyas mucosus

Mountain pit viper, Ovophis monticola
Snow Partridge, Lerwa lerwa

Black Partridge, Francolinus francolinus

Hill Partridge, Arborophila torqueola
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Blood Pheasant, /thaginis cruentus

Red Junglefowl, Gallus gallus

Kalij Pheasant, Lophura leucomelanos
Fulvous-breasted Woodpecker, Dendrocopos macei
Bay Woodpecker, Blythipicus pyrrhotis
Speckled Piculet, Picumnus innominatus
Great Barbet, Megalaima virens
Blue-throated Barbet, Megalaima asiatica
Common Hoopoe, Upupa epops

Indian Roller, Coracias benghalensis
Common Kingfisher, Alcedo atthis

Pied Cuckoo, Clamator jacobinus

Asian Koel, Eudynamys scolopacea
Jungle Owlet, Glaucidium radiatum
Snow Pigeon, Columba leuconota

Black Kite, Milvus migrans

Common Kestrel, Falco tinnunculus

Blue Whistling Thrush, Myophonus caeruleus
Lammergeier, Gypaetus barbatus
Golden Eagle, Aquila chrysaetos

Great Cormorant, Phalacrocorax carbo
Winter Wren, Troglodytes troglodytes
Great Tit, Parus major

Red-vented Bulbul, Pycnonotus cafer
Spiny Babbler, Turdoides nipalensis
Rufous Sibia, Heterophasia capistrata
Fire-tailed Myzornis, Myzornis pyrrhoura
Tree Sparrow, Passer montanus

White Wagtail, Motacilla alba

Upland Pipit, Anthus sylvanus

Alpine Accentor, Prunella collaris

Great Rosefinch, Carpodacus rubicilla

Little Bunting, Emberiza pusilla
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9.9. An Assessment on the Status and Threats to Wetlands (Thulopokhari and Lower
Barun) of Makalu Barun National Park

= Gautam, A.; Sharma. S.; Chaudhary, R.D. (2021)
Abstract

Areas which remain waterlogged or submerged, within one season or throughout the year are coined as
wetlands. Wetland furnishes habitat for many wildlife, invertebrates, and species of plants. Moreover,
wetlands provide numerous other healthy ecological services for humankind as well. However,
miserable degradation and loss of wetlands across the Thulopokhri and Lower Barun area has caused
decline of population of various floras and faunas. The present study is aimed to assess the present
status of wetlands and the level of threats in it. Study is carried out in Makalu Barun National Park
and its associated areas of Thulopokhari and Lower Barun during March 2020 to July 2021. The
study was carried out seasonally, on foot as per possibility of the area. Both primary and secondary
data collections were used during the study period. Observations of primary data were carried out
by using satellite imagery and topographic map, direct field observation and socio-economic survey.
The analysis of satellite images and GIS were carried out in Earth Resource Data Analysis System
(ERDAS) image and Arc GIS environments. But the analysis of secondary data and socio-economic
survey were carried out by using SPSS and Microsoft Excel. Both wetlands of Thulopokhari and
Lower Barun were exposed during study and all are unprotected site. All these wetlands harbor
variety of floras and faunas and can be good ecotourism habitation. Most of the areas of Thulopokhari
is encroached by plastic waste pollution and unsustainable use of NTFPs. Similarly siltation and
climate change impacts are the main causes for degradation of Lower Barun area. Pollution, Human
waste, Deforestation, Collection of aromatic and medicinal plants, Siltation is the aspects that are
responsible for critical decline of wetlands around Makalu Barun National Park. Hence, suitable
preventive measures such as regular monitoring, awareness programs, siltation control and proper
attention from the authorities should be, no matter what, implemented.
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1. Introduction

1.1. Background

Wetlands are the “areas of marsh, fen, peat land or water, whether natural or artificial, permanent
or temporary, with water that is static or flowing, fresh, brackish or salt, including areas of
marine water the depth of which at low tide does not exceed six meters” as defined by Ramsar
convention on the wetland (Ramsar Convention on Wetland, 2009). Wetlands are among the
most productive ecosystems on the Earth (Ghermandi et al., 2008). Wetlands are among most
diverse and prolific ecosystem which acts as the reservoir of the water and primary productivity
upon which countless species of birds, mammals, reptiles, amphibians, fish, invertebrate and
plants depends (Ramsar Convention on Wetland, 2016). It contributes many important services
to human society (ten Brink et al., 2012). Wetlands have been closely linked with humankind
from the past ages and have played a major role throughout human history. They helped support
the development of civilized communities in the inundated and fertile floodplain environments
of the Nile, Tigris, and Euphrates rivers (Maltby, 1993). Estimates are that wetlands occupy
about 3 to 6% of the world's land area (Donal D. Hook, 1993). Overall, 1052 sites in Europe;
289 sites in Asia; 359 sites in Africa; 175 sites in South America; 211 sites in North America;
and 79 sites in the Oceania region have been identified as wetlands of international importance
(Ramsar Secretariat, 2013). About 64% of the world's wetland is estimated to be disappeared
since 1900 and the wetlands present today are in serious need of conservation (Sheet, 2015).
About 73% of Nepal is covered with hills and mountains. Of the country's 242 wetlands, 79
are in the mountains (Gujja, 2007). Chatterjee et al., 2010 defined high altitude wetland as the
areas of the swamp, marsh, meadow, fen, peat land, or water located at an altitude above 3000
m, whether natural or artificial, permanent or temporary, with water that is stagnant or flowing,
fresh, brackish, or saline which is generally located at an altitude between continuous natural
forest border and the permanent snow. High altitude wetland includes different categories of
water bodies such as lakes, ponds, rivers, rivulets, glaciers, and glacial lakes, which portray
a unique diversity of water sources, habitats, species, and communities and generally have
not been subjected to rampant human interference compared to other wetland 2 ecosystems
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(Kumar and Lamsal, 2016). However, these critical ecosystems are extremely vulnerable to a
wide range of anthropogenic and environmentally driven threats, ranging from overgrazing by
livestock to land-use changes and climate change (Pradhan and Shilpkar, 2016). The negative
economic, social, and environmental consequences of declining water quality are an issue of
concern for wetlands. The problem of deteriorating water quality is particularly more alarming
in the case of small water bodies such as lakes, tanks, and ponds (Verma, 2001). The continued
exponential growth of the world's population assures greater pressure on wetland degradation and
development in the future (Meadows et al., 1992). As long as the world's population continues to
grow at exponential rates, it seems highly probable that pressure to use wetlands to meet society's
demands will increase. Consequently, opportunities to set aside reserves will decrease, and the
role that wetlands play in maintaining the quality of life will depend more and more on our
collective ability to develop and promote compatible uses on wetlands (Donal D. Hook, 1993).
Recent predictions on climate change and its impact on glaciers challenge the conservation of
high altitude wetlands and also threaten biodiversity, especially in the mountain region where
migration of species is physically restricted (Gujja, 2007). The conservation and wise use of
wetlands in the Himalayas is severely constrained by a lack of information on their physical and
ecological functioning and services (Pradhan and Shilpkar, 2016). Many of the high-altitude
lakes in the Hindu Kush Himalaya tend towards an oligotrophic state (Khan and Shah, 2004)
which is likely to be altered with climate changes (Callot et al., 2009).

1.2. Statement of Problems

In Nepal, there is no enough documentation about wetlands and their sustainable use is available,
only inventories data of some of the wetlands of Terai, Kathmandu valley, and the Himalayan
region is available, which is not sufficient to draw up the general picture of wetland particularly
their number, forms, types, extent and status and its result in difficulty to integrate wetland issues
into national planning process and framework (Bhandari, 2009). With increasing development
in the sectors of the economy, infrastructure, and tourism, the highaltitude wetland is now
more accessible to the public so the intervention at the site level is important to prevent further
degradation (Gujja, 2007). This study will assess both physical and ecological parameters of high

altitude wetland by measuring the physical parameters, species diversity, and threats assessment.
1.3. Objectives

1.3.1. General objectives

The general objective of this proposed study is to find out the current status, threats, and threat

level of wetlands existing in Makalu Barun National Park.

1.3.2. Specific objectives

e To evaluate the change in wetlands over the past three decades.
e To list out the floral and faunal diversity of the wetland.

e To determine the values, conservation threats, and threat level of wetland.
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1.4. Significance of the study

There is a critical need for information about the wetland, which is being degraded or on the brink
of degradation. This research will assess the present status and level of threats to wetlands. The
current information regarding the deterioration of wetlands and the trend of change in the size of
wetlands will be useful for developing a wetland management strategy. The social information
regarding land use, values, and understanding of people on threats to the watershed will be
of great importance to developing people-oriented and participatory conservation models. The
biological assessment of the wetland will play an effective role in the conservation of many
valuable species. This study aims to assess the physical and ecological parameters of high
altitude wetlands of Nepal by measuring the physical parameters, species diversity, and threat
assessment. The social data along with the physical parameters and biological assessment of
species richness will be an important tool for developing future wetland management activities

and contribute to sustainable management of wetland.

1.5. Limitations of the study
The following limitations were perceived while conducting the research.

1. Inadequate baseline data were available in the concerned field office (MBNP).

2. Limited data were collected due to heavy snow fall in working site.

3. Because of COVID-19, data collection by using questionnaire method was a big problem.
4. Point line transect sampling technique became impossible due to heavy snow fall in the

working site.

2. Review of literature
2.1. Wetlands

Wetlands have many economic, cultural, ecological functions and values. Birds use wetlands for
migratory resting places, breeding or feeding grounds, or taking cover from predators. Wetlands
also provided fish, drinking water, pastureland, and transport and were part of the cultural history
of early people. Wetlands have been described both as "the kidneys of the landscape", because
of the functions they can perform in the hydrological and chemical cycles, and as "biological
supermarkets" because of the extensive food webs and rich biodiversity they support (Barbier,1996).
Wetland systems directly support millions of people and provide goods and services to the world.
People use wetland soils for agriculture, they catch wetland fish to eat, and they cut wetland trees
for timber and fuelwood and wetland reeds to make mats and to thatch roofs. Direct use may also
take the form of recreation, such as bird watching or sailing, or scientific study (Shumway and
Caroly A, 1999). Even though wetlands are critically important ecosystems that provide globally
significant environmental, social and economic benefits, they are under serious threat. Miserably
the degradation and loss of wetlands are more rapid than that of other ecosystems, for this
agricultural land expansion, climate change and sedimentation are the major causes (MEA, 2005).
Therefore, in addition to these, identification of other most important factors which enhance loss

and extinction of wetlands is very urgent to conserve and optimize sustainable utilization of this
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2.2

2.3.

natural resource. The USDA-Natural Resources Conservation Service (NRCS) National Resources
Inventory (NRI) began in 1982 and includes the monitoring of acres of wetlands on non-federal,
private lands. The NRI uses the modified (Cowardin et al., 1979) classification system to recognize
5 five different types of wetland and deepwater habitats. These types include marine (oceans),
lacustrine (lakes), riverine (rivers), estuarine (saltwater marsh), and palustrine (freshwater marsh).
Each of these categories is further subdivided based on the predominant vegetation. Sub-categories
include forested, shrubbed, emergent or grass-based, and open water or bear of vegetation. The
2010 NRI summary report (U.S. Department of Agriculture, 2013) combines these into two major
categories: palustrine and estuarine wetlands and other aquatic habitats which include lakes, rivers,
marine, and some estuaries. In 2010 the NRI reported over 159.7 million acres of non-federally
owned wetlands in the coterminous United States, Hawaii, and Puerto Rico, or about 8.2% of the
total landmass in the country (excluding Alaska). This estimate included over 111 million acres of

palustrine and estuarine wetlands and over 48 million acres of other aquatic habitats.

Distribution of wetlands in the world

Wetlands are found all over the world. The only continent that does not have wetlands is Antarctica.
Some wetlands, such as tidal marshes act as a transitional zone because they occur where open
water and land meet. Others, such as prairie potholes of central North America and Carolina
bays (elliptical depressions) of the Atlantic Coastal Plain, are fed mostly by precipitation or
groundwater and are not associated with a distinct body of water (Zoltai et al., 1980). Wetland
formation is influenced by climate patterns and the limitations posed by landforms. The net
balance of precipitation and evaporation determines the quantity and timing of water available for
the formation or maintenance of wetland conditions (Allen and Campbell, 1988). According to
Britannica Article (2019), mangroves are found in tropical and subtropical coastal areas between
32° N and 38° S. They are sensitive to cold temperatures and are generally found in regions that
do not experience hard frosts (the average air temperature of the coldest months does not fall
below 20 °C [68 °F]. The largest expanses of mangroves occur in wet deltaic regions, such as the
Sundarbans on the Ganges delta in India and Bangladesh, the Niger Delta complex in Nigeria
and Cameroon, and the Orinoco and Gulf of Paria deltas on Venezuela's east coast. Salt marshes
are found primarily along temperate and some boreal coastlines where sediment accumulates
and mangroves do not dominate; however, some also occur in the Arctic and tropical regions.
This marsh type is found extensively along the eastern and Gulf coasts of North America, as well
as in the large 6 river basins on the west coast. Bogs and fens are found extensively in the cool
and moist boreal regions of the Northern Hemisphere, where evaporation is low and moisture

accumulates from ample precipitation and high humidity from maritime influences.
Distribution of wetlands in Asia

Asia and its variable topography and climatic regimes support diverse and unique wetland
habitats (Prasad et al., 2002). The available estimate about the arcal extent of wetlands in Asia

varies widely from a lowest of 1% to a highest of 5% of geographical area, but do support
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nearly a fifth of the known biodiversity (Space Applications Centre, 2011). These wetlands are
distributed in different geographical regions ranging from the Himalayas to the Deccan plateau.
The Indo Burma Region, located in tropical Asia, covers the countries of Cambodia, Lao PDR,
Myanmar, Thailand, and Viet Nam (IUCN Reports, 2019). This area is one of the world's most
biologically important regions. There are thirty-five designated Ramsar Sites, or wetlands of
international importance within the five countries (Ramsar Convention on Wetland, 2016). India
in Southern Asia has the largest number of available wetlands. A total of 201,503 wetlands were
identified and mapped on a 1:50,000 scale in India (SAC, 2011). As per the estimates, India has
about 757.06 thousand wetlands with a total wetland area of 4 of 15.3 million ha, accounting for
nearly 4.7% of the total geographical area of the country (Bassi et al., 2014). Out of this, the area
under inland wetlands accounts for 69%, coastal wetlands 27%, and other wetlands (smaller than
2.25 ha) 4% (SAC, 2011).

2.4. Distribution of wetlands in Nepal

Out of the total area, 73% of Nepal is covered with hills and mountains. Of the country's 242
wetlands, 79 are in the mountains (Gujja, 2007). Nepal has many different types of wetlands that
range from areas of permanently flowing rivers to areas of seasonal streams, lowland oxbow
lakes, high altitude glacial lakes, swamp and marshes, paddy fields, reservoirs, and ponds (Scott,
1989). These areas are rich in biodiversity and are known to regularly support more than 20000
waterfowl during the period between December February (IUCN, 2004). Out of 861 birds
of Nepal 193 birds are wetlands dependent. In Nepal, most of the wetlands are found in the
northern part of Nepal. About 5% of Nepal's total area (743,756 ha) is covered with wetlands
(Anon, 2008) and half of this is said to comprise the wet paddy fields 7 (Bird Life International,
2005). Rivers, lakes, ponds, marshes, and seasonal water bodies characterize Nepal's wetlands
(Bhandari, 1998).

2.5. Status of wetlands in the world

The present-day condition of many wetlands has been molded by a variety of strategies humans
have used throughout the ages to wrench subsistence from wetland areas. The European culture
looked at wetlands as undesirable and useless lands that should be drained and converted to
something useful. As a consequence, most of the wetlands of Europe have been vastly altered.
This is most noticeable in The Netherlands, where about 50% of the lowlands have been
dammed, dikes, or drained (Maltby, 1991). This drain-and-convert heritage was brought to the
United States and dominated the policies and actions of society and government in the United
States until about 1972 (Hook, 1981). Rice culture throughout the world requires extensive
channelization to control water for lowland rice production, thus it converts or alters wetland
functions. Consequently, a large percentage of the earth's wetlands have been altered for rice
culture. It is estimated that 3 to 6% of the earth's land area is wetland (Lugo etal., 1990). Based
on the lower value, there are about 530 million hectares of wetlands in the world. In 1981 about

82 million hectares of wetlands were in rice culture, meaning that about 15% of the world's
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2.6.

2.7.

wetlands have been impacted by rice culture in modern times. Between 2004 and 2009, an
estimated 62,300 acres of wetlands were lost in the conterminous United States (Dahl et al.,
2011). Various factors have contributed to the decline in the loss rate including implementation
and enforcement of wetland protection measures and elimination of some incentives for wetland
drainage. Public education and outreach about the value and functions of wetlands, private land
initiatives, coastal monitoring and protection programs, and wetland restoration and creation

actions have also helped reduce overall wetland losses.

Status of wetlands in South Asia

Wetlands within the South Asia region bear several commonalities regarding ecological
connectivity, water and land management regimes governing their status and development
contexts. Significant opportunities exist within the region for sharing lessons, experiences, 8
and challenges in wetlands management, so that management and governance solutions tailored
to the regional context could be evolved. South Asian wetlands consist of swamps/marshes,
fresh and brackish lakes, riverine flood plains, swamp forests, and humanmade wetlands which
are distributed almost in all parts of the region. More than 60 seasonal and perennial rivers
that are equipped with distinct riparian and wetland vegetation can be found in the region. But
the vast majority of this vegetation type is concentrated in the flat plains of South Asia. In this
region, the coverage of the wetland is about 288,744 ha of swamps and marshes and 316,609
ha of the water bodies (Dixon et al., 2001). Losses, alteration, and fragmentation of natural
habitat of wild animals and distraction of wetlands are because of inappropriate land use type in
this region (MEA, 2005). With the rapid increase in population and continuing expectations of
growth in the standard of living, pressures on natural resources have become intense. Areas such
as China appear to be on the cusp of expanding drainage projects and building impoundments
that will eliminate and degrade freshwater wetlands. Generalizations and trends gleaned from
this paper should be considered only as a starting point for developing world-scale data sets
(Brinson et al., 2008). One trend is that the more industrialized countries are likely to conserve
their already impacted, remaining wetlands, while nations with less industrialization are now
experiencing accelerated losses, and may continue to do so for the next several decades. Another
observation is that countries with both protection and restoration program do not necessarily
enjoy a net increase in area and improvement in condition (Campbell et al., 2006). Consequently,
both reductions in the rates of wetland loss and increases in the rates of restoration are needed in

tandem to achieve overall improvements in wetland area and condition.
Status of wetlands in Nepal

Around 5 % of the land in Nepal is occupied by wetlands. The wetlands of Nepal, from glacial
lakes to reservoirs to paddy fields, are distributed across the country from low-lying flat Terai to
the Himalayas. The National Wetland Policy (NWP) 2012 of Nepal defines wetlands as “perennial
water bodies that originate from underground sources of water or rainfall. It means swampy

areas with flowing or stagnant fresh or saltwater that is natural or man-made, or permanent
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or temporary. Wetlands of Nepal are categorized as Rivers, Lakes, Reservoirs, marshy Lands,
Ponds, and Irrigated paddy fields covering an estimated area of 819277 ha. There are 19 types
of natural and 10 types of man-made inland wetlands in Nepal (Budha et al., 2006). Nepal
has 10 wetlands listed as Ramsar sites and has international recognition. An estimated 750,000
hectares of wetlands exist in Nepal. Studies show that over 85 percent of Nepal's agrarian
communities rely on wetland resources for food, fodder fiber, folk medicine, navigation, and
fishing, according to the National Ramsar Strategy and Action Plan (NRSAP). And the 21 ethnic
communities that are traditionally dependent on wetland resources account for over 17 percent
of the country's total population. An older version of wetland policy was updated 10 years later
in 2012 to address new challenges including climate change. In 2018, the government unveiled a
national Ramsar Strategy and Action Plan (2018-2024), which includes a Ramsar Strategic Plan.
Officials argued that the plan is congruent with both the Sustainable Development Goals and the
Aichi Biodiversity Targets (2011- 2020).

3. MATERIALS AND METHODS

3.1. Study area

Makalu Barun National Park (MBNP) has an area of 1500 square kilometers, established in
1992 AD as the 8th National Park of Nepal. It covers two districts, namely Sankhuwasabha
and Solukhumbu of Nepal. The MBNP extends tropical forests along the Arun River to Mt.
Makalu; this protected area supports diverse ecosystem types and rich biodiversity. The MBNP
is recognized for its tremendous diversity of plants and animals as it supports 23 species of
Rhododendron, 47 types of Orchids, and 56 rare endangered plants. Snow leopard (Uncia
uncia), Himalayan Back Bear (Selenarctos thibetanus), Red Panda (4ilurus fulgens), Musk Deer
(Moschus chrysogaster), Wild Boar (Sus scrofa), Himalayan Tahr (Hemitragus jemlahicus), and
Common Leopard (Panthera pardus) are among the Most important wildlife/mammalian species
found in the MBNP. Groups of alpine and sub-alpine lakes exist in the upper elevations of the
MBNP, including both districts viz. Sankhuwasabha and Solukhumbu. Bahula Pokhari, Yekle
Pokhari, Jhale Pokhari, Panch Pokhari, Dudh Pokhari, Tama Pokhari, Thulo Pokhari, and Barun

Pokhari are the major wetlands of Makalu Barun National Park.
3.1.1. Study site

The study was confined to Thulopokhari and the Lower Barun wetland of MBNP.
3.1.1.1. Thulopokhari

Thulopokhari is a high-altitude wetland located at an altitude of 4066 m inside Makalu Barun
National Park. It is also known as the elephant lake and is considered a very sacred lake. This
lake is surrounded by the Keke hill on the north, Sipton hill on the south, ridges on the east, and
the outlet of Thulopokhari on the west which joins the Ishuwa Khola. The water from the Keke

hill and Sipton hill is the main source of water to the Thulopokhari. Thulopokhari is a glacier-
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originated alpine freshwater lake and it is covered with snow for about 3-6 months in winter.

3.1.1.2. Lower Barun

The Lower Barun is a glacier-originated alpine freshwater lake located at an altitude of 4570m
inside Makalu Barun National Park. It lies at the base of Mount Nepau and is surrounded by the
moraine mass on the east. The main source of water to the Lower Barun is Mount Nepau. The
Barun River drains from this lake, which is the major tributary to the Arun River. Lower Barun
remains frozen for about 5-6 months during winter.

3.2. Data collection

Both primary and secondary data were used to determine the status, threats and values of the
Wetland.

3.2.1. Primary data collection

3.2.1.1. Satellite image and topographic map

The Level 1 Terrain Corrected (L1T) data acquired by Landsat series of data available from
United Nations Geological Survey (USGS) Earth Resources Observation and Science Data
Centre (http://www.usgs.gov) used as the data in the study. Two images form 2000 and 2020, a
20 years gap data were used for the detection of changes in the surface water of the 12 lakes. The
data were chosen were such that both are from same season to maintain uniformity in conditions.
In Arc GIS, as a pre-processing step, radiometric calibration and geometric correction was
performed. Images were pregeo-referenced to Universal Transverse Mercator Zone 45 North
projection using WGS-84 datum.

3.2.1.2. Direct field observation

Direct field observation and field survey based on indirect evidence was carried out to assess

fauna inhabiting wetland and the threats of wetland.
3.2.1.3. Socio-economic data
3.2.1.3.1. Household survey

The household survey was conducted in the village named Tashigaun of Makalu rural Municipality.
A semi-structured questionnaire was used to obtain the information from the villagers; door to
door household survey was carried out to acquire relatively detailed information on the values
and threats of wetland. By using the formula mentioned in the sampling design potential number
of HHs were selected randomly.

3.2.1.3.2 Key Informants

Key Informants interview was carried out with the parks Rangers, Game scout, herders and
hoteliers who have been living around the wetland for long time. They were questioned about the
religious values, change of wetland over years and the present status of wetland and associated
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threats to wetland. It was conducted raising the open ended question to obtain both qualitative
and quantitative data.

3.2.2. Secondary data collection

The information about the wetland was obtained from the different relevant sourcesw like the
national park office, buffer zone user committee, DNPWC. The secondary details and knowledge
were obtained from reports, newspapers, academic documents, written and unpublished papers,
books, magazines, numerous organizations ' annual records, and websites. Review of literature,
journals, magazine, and thesis. Review of the management plan of the Division Forest Office.

3.2.3 Sampling design

The Cochran formula for small population size was used to determine the sample size (Cochran,
1977):

Sample Size = N*Z2*P (1-p)
N*d*+Z**p (1-p)
The number of household for survey was calculated as follow:
e  Population size (N) = Total number of Household
e Degree of accuracy (margin of error) (d) = 5%

e Confidence level (z) =95% i.e., z=1.96

e Expected incidence (p) = 50%
3.3. Data analysis

3.3.1. Computer software used for analysis

All the statistical data was entered and analyzed using SPSS 20, MS Excel, and results were
interpreted and presented by Charts, Graphs, and Tables. The analyses of the satellite images and
GIS data were carried out in Arc GIS environments. Arc GIS was used for the correction, geo
rectification, and masking of the images. Arc GIS, SPSS, MS Excel software was used for the
data analysis. Spatial Analyst extension was used for change detection.

3.3.2. Image pre-processing

Image pre-processing is useful for the improvement of pictorial information of satellite image
for human interpretation and for the processing of a scene data for an autonomous machine
perception. Landsat images (Landsat ETM+) with resolution 30m*30m were obtained of year
2000 and 2020 from United Nations Geological Survey (USGS) Earth Resources Observation
and Science Data Centre (http://www.usgs.gov). Images were pre-geo-referenced to Universal
Transverse Mercator zone 45 North projection using WGS-84 datum. Geometric correction,
radiometric correction and enhancement were carried out using ArcGIS10.5 version software.
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3.3.3 Change detection

After pre-processing, both of the images were used to calculate the NDWI indices according to
the formula by McFEETERS (1996) as follow:

Normalized Difference Water Index (NDWI) = (Green — NIR)/(Green + NIR) which were then
reclassified based on zero threshold for water and non-water. One date index were given positive
one and other as negative one value so that on adding them the change could be detected as
increase or decrease in surface area. Whereas the zero will indicate no change with time. A model
developed by Acharya, et al., (2016) was used for the unsupervised change detection.

4. RESULTS AND DISCUSSION

4.1.1. Socio economic background of respondents

The socio-economic status of the respondents such as gender, age class, ethnic group and
educational level were collected during household survey. Out of total respondents, 12 were
male and 32 were female. The majority of respondents were Sherpa (70%), followed by Rai
(16%) and others (14%). Similarly, regarding the education level 82% were illiterate 18% were

literate.

In order to detect the surface area changes of the lakes in the period 2000-2020, the water
surface of each lake in each temporal image was extracted using NDWI. The change detected
was classified such that it represents the surface water change in positive and negative. The result
shows that the area of Thulopokhari has decreases by very little and the change of Thulopokhari is
minimal, whereas water surface of lower Barun was increase largely in 20 years. The lower Barun
wetland was in good condition in the 2000s but after it was found to grow rapidly (Haritashya
et al., 2018) and the lake area was increased by 34% from 2000 to 2017 (Maskey et al., 2020).
According to Greb et al., (2006), the wetlands evolve gradually and persistently with floras
and faunas with novel evolutionary characteristics as shown by fossil records. According to the
study, increasing diversification of angiospermic plants leads to floral partitioning of wetlands

and further flourishes wide variety of specialized wetlands sub-communities (Greb et al., 2006).
4.1.3. Flora and fauna of wetlands

4.1.3.1. Flora and auna of Thulopokhari

Flora Thulopokhari wetland represents the treeless region with rangeland interspersed by rocky
slopes, Alpine pasture, and Dwarf Rhododendron. Berberis angulosa, Brgenia purpurascens,
Cotoneaster microphyllus, Juniperus indica, Meconopsis grandis, Rhododendron ciliatum,
Dactylorhiza hatagiera, Rhododendron lepidotum, Primula atrodendata, Swertia chirayita were
found around the Thulopokhari. According to Neave et al., (2006), the physical structure of

vegetation is considered as an important habitat component mainly of high altitude wetlands.
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Fauna

Olive-backed Pipit (Anthus hodgsoni), Yellow-billed flowerpecker (Dicaeum melanoxanthum),
White-napped Yuhina (Yuhina bakeri), Blyth's Pipit (Anthus godlewski) were directly observed
during the visit. To find out the missed fauna during our field visit we asked the locals and key
informants about the birds and animals around Thulopokhari and they respond that Thulopokhari
is the habitat for migratory and residential birds .and this wetland is known for the habitat of
National Bird Himalayan Monal (Lophophorus impejanus) and Blood Pheasant (/thaginis
cruentus). Pika (Ochotona royeli) was seen in the rocky area around the wetland. No other
wildlife was observed during the field, but the lower part of the catchment is known for the
habitat of the Musk Deer. None of the aquatic bird and others Aquatic animals was observed in
the Thulopokhari wetland. In accordance to this study, Kumar et al., (2014) also reported the
unavailability of fishes and aquatic birds in the wetlands of Barabanki district, UP India. The
illegal poaching of some water birds and fishes and use of insecticides could be the reason behind
this (Kumar et al., 2014).

4.1.3.2. Flora and fauna of lower Barun

The area around the Lower Barun is found to represents the rocky slopes and alpine meadows.
The Vegetation around the Lower Barun is Potentilla microphylla, Bistorta affinis, Cassiope
fastigiata. The result shows that Lower Barun wetland inhabits several plants. The medicinally
important plants and NTFPs were found around this wetland. This implies that both the wetlands
support the high species diversity. We were unable to include the species diversity of different
species in this report quantitatively as during the field visit both of the wetlands area was covered
with snow and the area as very risky and fragile, which resists us to carry out sampling.

White-capped Water Redstart (Chaimarrornis leucocephalus), Olive-backed Pipit (Anthus
hodgsoni), and Blyth's Pipit (Anthus godleweski) were observed directly around the Lower Barun
Wetland. Yellow-throated marten was observed near the Lower Barun wetland. No aquatics birds
and fish were observed at Lower Barun Wetland. In accordance to this study, Kumar et al., (2014)
also reported the unavailability of fishes in the wetlands of Barabanki 23 district, UP India.
Poaching of some water birds and fishes and use of insecticides could be the reason behind this
(Kumar et al., 2014).

4.1.4. Values of wetlands

When asked about the most appreciated values of wetland, out of the total sampled household,
79% of the respondents appreciate the Thulopokhari for its religious values, 4% for its ecological
values, and 17% for both ecological as well as a religious value.

Out of the total sampled Household, 48% of the respondents appreciate Lower Barun for its
ecological value, 34% for its religious values, and 18% for both religious as well as ecological

values.
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4.1.4.1. Religious values of Thulopokhari

Respondents respond that every year 200-300 people visit Thulopokhari mainly during July
to August on the occasion of Janai Purnima as it is believed that the wish will be granted after
worshipping at the Thulopokhari and the Sherpa's mainly asks for the power and strength.
Similarly, according to Kumar and Lamsal (2016), Gosainkunda, Rara, Phoskundo, and Gokyo
wetland were also known for their cultural and religious values as well. The decrease in the size
of Pokhari is taken as a sign of sinister by the Sherpa community. The historical belief about
Thulopokhari is that “the Sherpa lama and Rai lama travel in search of God during their travel,
the Rai lama found the Sano Pokhari (which lies on the way to Thulopokhari) first and told
Sherpa lama to find another for yourself and Sherpa lama went ahead and found Thulopokhari
thus Thulopokhari is regarded as the Pokhari of Sherpa community".

4.1.4.2. Religious value of lower Barun

According to Respondents, only some of the people visit Lower Barun for religious purposes,
mostly the Sherpa of the Tashigaun. The Sherpas take the Lower Barun as one of the Pokhari
which is offered by the god. Nepau peak is referred as the god by the Sherpas and as the Lower
Barun is originated from mount Nepau they worshiped at Lower Barun as the Pokhari of god.
And some people of other caste-like Rai, Chettri, and Brahmin were also found to worship at
Lower Barun as it is one of the sources of the Barun River. According to Varschureen (2016),
pilgrimages of the world over follow rivers and wetlands and in cases these can have a profound
impact. In accordance with Varschureen (2016), Lower Barun, found to have cultural and

religious significance.
4.1.4.3. Ecological values of Thulopokhari

Thulopokhari wetland is found to represent the treeless region with rangeland interspersed by
rocky slopes and alpine pasture and is a unique habitat for the number of important endemic and
rare plants and animals. Bergenia purpurascens, Kobresia fissiglumis, Dactylorhiza hatagiera,
Cotoneaster microphyllus are some of the important plant species observed in and around the
Thulopokhari. This site is also found to be important for the birds and animals as Himalayan
Monal, Blood Pheasant, and other numbers of birds were found there and the lower part of the
catchment of Thulopokhari is known for the habitat of the Musk Deer. Thulopokhari wetland
is also discovered as a water reservoir for its outlet Ishuwa Khola, which helps to maintain the
ecosystem downstream. Thulopokhari is surrounded by a unique and mesmerizing landscape that
adds aesthetic values to it. According to Waller (1981), wetlands provide a refuge for millions
of migratory birds and fish. The bottom land hardwood 26 forests of the southeast America are
the winter home of millions of ducks that wing their way south along the meandering rivers and
forested riparian wetlands. The present findings are in agreement with the findings of Fredrickson

(1978), that wetlands provide a habitat for migrant species as well.
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4.1.4.4. Ecological values of lower Barun

The Lower Barun wetland area is found to be the unique habitat for several important species
of plants and animals. Lower Barun is ascertained as one of the major sources of the Barun
River which sustains the vast ecosystem downstream. The lower Barun is located in the unique
landscape of mount Nepau which adds value to its recreation. The result shows that the both
wetlands have the culture, religious, ecological and aesthetic values. A report by Karki (2007)
stated that the high-altitude wetlands being the storehouse of freshwater supplies water to people
downstream. Similarly, Lower Barun has high significance not only for the nearby local people
but also to the people downstream according to the result of the study. Wetlands under anaerobic
conditions process nitrate to N,0 and release the nitrogen as a gas to the atmosphere (Hemond,
1983). This is an ecological function for wetlands. This function has value on the landscape
in that wetlands can be successfully used to remove nitrogen from agricultural or municipal

wastewater runoff (Hammer 1989).
4.1.5. Threats

4.1.5.1. Threats to Thulopokhari

From the total Household surveyed, 50% responded think pollution, 7% of them take siltation
as a threatening factor for the degradation of Thulopokhari and 43% of them have no idea about
the threatening factors of wetland. Thulopokhari wetland is found to be located on the trekking
route to the Makalu Base Camp, Every year local, national and international tourist visits this
site for religious purpose, trekking, and climbing and this cause an environmental problem like
waste around Pokhari, collection of fuelwood and unsustainable use of NTFP by the local's
herders and local people. The plastic bottles, plastic covers were seen around the Thulopokhari
area although a garbage pit was there. Some of the local people and porters were seen collecting
NTFPS like Dhoopi (Juniperous indica) illegally. Key informants responded that “During the
Yarsagumba (Cordyceps sinesis) collection month, hundreds of people search these NTFPs
around the Thulopokhari and this activity hampers the regeneration of the other species around
the Thulopokhari. The collection of other NTFPs like Dhoopi (Juniperous indica), Sunpati
(Rhododendron lepidotum), etc. by local people, porter's herders cause the unsustainable use of
it. Although the grazing of Yak, Chauri and sheep around the Thulopokhari area was prohibited
by the National Park office, the herders were found to graze the cattle illegally and this can cause
the loss of valuable species. Wetlands are facing many threats as they are being more accessible to
the public due to increasing tourism. Most of the key informants including rangers, game scouts
have stated that there used to be hotels and herders used to shed cattle around Thulopokhari which
leads to pollution the environment, after demolishing the hotels and herding by national park
Thulopokhari environment is less polluted. Still, Thulopokhari was found to have threats due
to plastic waste pollution, and illegal harvesting of NTFPS, and unmanaged grazing. Similar to
this result, in a report by Upadhaya et al., (2009), unmanaged grazing practice, Pollution created

by tourists, Human waste, Deforestation around the wetland, Unmanaged and unsustainable
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harvesting of Medicinal and Aromatic plants, Encroachment, Hunting, and poaching are found to
be the major threats to the high altitude wetlands. Similarly in my results, cultural and religious
significances regarding Thulopokhari cause the plastic pollution mainly during the festivals
but the religious values of wetland were found to encourage keeping religious sites clean and

increasing the conservation feelings among the local people.
4.1.5.2. Threats of lower Barun

Among the total respondents, 61% take siltation as the major threatening factor for degrading
the Lower Barun, 9% of them take pollution as a degrading factor and 30% do not have any idea
about the cause of wetland degradation. According to Upadhyaya et al. (2016), pollution and

deforestation are among the major threat of high altitude wetlands.

During the site visit, the buffer area of the Lower Barun wetland was found surrounded by the
Moraine mass which is sloppy and rocky. It contained the debris and boulders of the stone and
seems very fragile to the landslide. The falling of the mud and stone from the sloppy area to the
Lower Barun wetland is observed. This study coincides with the report of Prasad et al., (2002)
who reviewed the wetlands status in India, their declining pattern and distribution as due to
the fragile ecosystem. Being one of the most sacred pilgrimage sites, Gosaikunda suffers from
pollution from a huge gathering of the devotees during the time of festivals like Janai Purnima
(Kafle & Savillo, 2009). Siltation is found to be the major factor for the degradation of the lower
Barun as debris flow, and an avalanche into the lake was observed. Most of the respondent and
key informants like rangers, game scout stated that the natural phenomena like climate change
is the major factors for the degradation of the Lower Barun wetland and is in the verge of the
outburst. Similarly in a study report by ICIMOD (2010), 21 potentially critical glacial lakes were

identified and among them, Lower Barun is categorized in the high risk category.
5. Conclusion and recommendation

5.1. Conclusion

This study using satellite imagery, GIS and other socioeconomic data has been able to reveal
the status, threats and value of the wetland. Change detection of the wetland over the years
revealed that the Thulopokhari did not exist in the year 1990, later it was formed gradually and
the Lower Barun wetland is in the good condition before 2000, but after 2000 it is increasing
gradually and is in the bad condition. Both the wetlands inhibit the number of important and
unique plants and bird species. Thulopokhari wetland has more religious values and this value
helps aware the locals and other people to preserve the wetland area. The plastic waste pollution
and unsustainable use of NTFPs around the Thulopokhari wetland are found to be the major
threats for Thulopokhari wetland. Lower Barun was found to have more ecological and aesthetic
values than religious. The present status of Lower Barun is not good and the siltation and the

effect of climate change are the major causes for its degradation.
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5.2. Recommendation
e Regular monitoring of this wetland should be done from the National Park.

e Awareness programs related to the importance of wetlands should be conducted in the local

communities.
e Siltation control activities should be carried out.
e The collection of NTFPs around the wetland should be done sustainably.

e Information Boards should be placed in each wetland with proper languages as the board

around Thulopokhari was found to create misunderstanding.

e National parks, as well as other organizations, should think about ways to minimize the risk

of an outburst of the lower Barun wetland.

6. References

A Report from Space Application Centre (2011), Assessment of the health status of Indian mangrove ecosystems
using multi temporal remote sensing data. 6(2), 12-14

A. Ghermandi, J.C.J.M. van den Bergh, L.M. Brander, P.A.L.D. Nunes. (2008), The Economic Value of
Wetland Conservation and Creation: A Meta-Analysis. [Working Paper 79] Fondazione Eni Enrico
Mattei, Milan, Italy

Acharya, T. D., Yang, I. T., Subedi, A., & Lee, D. H. (2016). Change Detection of Lakes in Pokhara, Nepal
Using Landsat Data. Proceedings, 1(2), 17. doi:10.3390/ecsa-3-e005

Allon D and B Campbell 1988. The Diffusion of Vetches in Medieval England. Economic History Review,
18:29-37

Annon, W.M. (2008), The economic value of current wetlands. Transaction of our ecosystems. 134:373-396
B. Varschureen (2016), Ecological and religious importance of wetlands. The Wetland Book. 21(2),1-11

Barbier, E. B., Acreman, M. C. and Knowler, D. (1996), Economic valuation of wetlands: A guide for policy
makers and planners. Ramsar Convention Bureau, Gland, Switzerland.

Bhandari, B. (2009), Wise use of Wetlands in Nepal. Banko Janakari, 19(3), 10-17. https://doi.org/10.3126/banko.
v19i3.2206

Bhandari, B. (2009), Wise use of Wetlands in Nepal. Banko7Janakari, 19 (3), 10-17. https://doi.
org/10.3126/banko.v19i3.2206 Greb, S., W. Dimichele and R.A. Gastaldo (2006), Evolution and
Importance of wetlands in earth history. Special Paper of Geological Society of America, 399:1-
40 Gujja, B. (2007), Conservation of High-Altitude Wetlands: Experiences of the WWF Network
Mountain Research and Development, 27(4) : 368-371, International Mountain Society URL:
https://doi.org/10.1659/mrd.mp005

Brinson, M., & Malvarez, A. (2002), Temperate freshwater wetlands: Types, status, and threats. Environmental
Conservation, 29(2), 115-133. Retrieved March 7, 2021, from http://www.jstor.org/stable/44520575

‘



Brinson, M., & Malvarez, A. (2002), Temperate freshwater wetlands: Types, status, and threats. Environmental
Conservation, 29(2), 115-133. Retrieved March 7, 2021, from http://www.jstor.org/stable/44520575

Britannica Article (2013), Comments on the non-indigenous microalgae in European seas. Marine Pollution
Bulletin. Retrieved from http://elsevier.com/

Budha, P. B. (2012), Review of freshwater and terrestrial Molluscan studies in Nepal: Existing problems and
future research priorities. Presented at the Entomological Review Workshop organized by Nepal
Agriculture Research Council, Khumaltar during 4-6 March 2012.

Callot, B., Harjung, J., van de Locht, J., Unterkofler, R. (2009), Climate Change Himalayas. Faculty of Earth
Sciences, University of Iceland.21 Barbier, E. (1994), Valuing Environmental Functions: Tropical
Wetlands. Land Economics, 70(2), 155-173. doi:10.2307/3146319

Campbell D., Charles C. and R. Brooks (2006), A comparison of created and natural wetlands in USA.10(1),
41-49

Chatterjee A, Blom E, Gujja B, Jacimovic R, Beevers L, O' Keeffe J, et al. (2010), WWF initiatives to study
the impact of climate change on Himalayan High-Altitude Wetlands (HAWSs). Mountain Research
and Development (Mt Res Dev) 2010;30(1):42-52

Cowardin LM, Canter V, Golet FC and Laroe ET (1979), Classification of wetlands and deep water habitats of
United States .USDI Fish and Wildlife Report 11:79

Dahl TE, Dick J, Sord J and Wilen BO. (2011), Data collection requirements and procedures for mapping
wetlands. US Fish and Wildlife Service, Madison.

Dixon A.B, A few work Hailu and Wood A. P. : Proceedings of the Wetland Awareness Creation and Activity
Identification Workshop in Amhara National Regional State Co-hosted by National Regional State
Bureau of Agriculture, Wetland Action and Asian Wetlands and Natural Resources Association,
South Asia

Fredickson, L.H. (1978), Lowland hardwood wetlands: current status and habitat values for wildlife, 296-
307.In P. E. Greeson, J. R. Clark, and J. E. Clark. Wetland Functions and Values: The State of Our
Understanding. American Water R~ources Association. Minneapolis, MN, USA

Grimmett, R., Inskipp, C. and Bhandari A. (1998), Birds of Indian Subcontinent. London: Christopher Helm.
Grimmett, R., Inskipp, C. and Inskipp, T. 2000. Birds of Nepal. London: Christopher Helm. Indo
Burma Ramsar Regional Initiative (IBRRI) Strategic Plan 2019-2024

Gujja, B. (2007), Conservation of High-Altitude Wetlands: Experiences of the WWF Network Mountain
Research and Development, 27(4) : 368-371, International Mountain Society URL: https://doi.
org/10.1659/mrd.mp005

Hammer, D. A. (ed.) (1989), Constructed Wetlands For Wastewater Treatment. Municipal, Industrial, and
Agricultural. Lewis Publishers, Chelsea, M], USA.

Hemond, H.F. (1983), The nitrogen budget of Thoreau's Bog. Ecology 64:99-109.

Hook, D.D., W.H. McKee, Jr., T. Williams, B. Baker, L. Lundquist, R. Martin and J. Mills (1991), A survey of
voluntary compliance of forestry BMPs. South Carolina Forestry Commission, Columbia, SC

ITUCN (2018), Climate Change Vulnerability Assessment Xe Champhone Ramsar Site, Lao PDR https://www.
iucn.org/regions/asia/our-work/regional-projects/mekong-we

_



IUCN (2019), IUCN Red lists of Ecosystem. Retrieved from https://iucn.org/

Kafle, G. & Savillo, 1. (2009), Present status of Ramsar Sites in Nepal. International Journal of Biodiversity
and Conservation, 1(5), 146-150.

Karki, J. (2007), Review of High Altitude Wetlands Initiatives in Nepal. The Initiation,1, 104- 110.
DOI:10.3126/init.v110.2691

Khan, M. A., and Shah, M. A. (2004), Hydrology and Sediment Loading of Hokersar Wetland Sanctuary in the
Kashmir Himalaya, India. 899-910.

Kumar A., K. Amita, K. Sonika and K. Akhilesh (2014), Status of faunal biodiversity and threats to wetlands
of Barabanki district UP, India. International Journal of Life Sciences.2(4):281-288

Kumar R., Lamsal P. and T. Pramod (2016), High Altitude Wetlands of Nepal.10.1007/978- 94-007-6173-
5 278-2.

Lamsal P. and Kumar L. (2016), Tourism and Wetland Conservation: Application of travel cost and willingness
to pay an entry fee at ghodaghodi lake complex, Nepal. 3(1):9-11

Lugo, A.E., S. Brown and M.M. Brinson. (1990), Concepts in wetland ecology. In A.E. Lugo, M.M. Brinson
and S. Brown, eds., Forested Wetlands, Ecosystems of the World 15. Elsevier, Amsterdam, The
Netherlands, 53-85

M. Verma (1993), Economic Valuation of Bhoj Wetlands for Sustainable Use. [EERC Working Paper Series:
WB-9]. Indian Institute of Forest Management, Bhopal (2001)

Maltby, E. (1991), Wetlands-their status and role in the biosphere. In M.B. Jackson, D.D. Davis and H.
Lambers, eds., Plant Life Under Oxygen Deprivation. SPB Academic Publishing, The Hague, The
Netherlands, 3-21.

MEA (2005), Ecosystem and human well being. A report of the millennium ecosystem assessment. 5(1),26-27
Meadows, D.H., D.L. Meadows and J. Randers. (1992), Beyond the Limits. Chelsea Green, Post Mills, VT.

N. Bassi, M.D. Kumar (2013), Addressing the civic challenges: perspective on institutional change for
sustainable urban water management in India Environ. Urban. Asia (2012), 3(1), 165-183

Neave HM, Cunningham RB and TW Norton (1996), Biological Inventory of conservation evaluation III.
Relation between Birds, Vegetation and Environmental Atributes in Southern Australia, 197-218

Parsad S.N, T.V Ramchandara , N. Ahalya, T. Sengupta, A. Kumar, A.K Tiwari, V.S Vijayan and L. Vijayan
(2002), Conservation of Wetlands of India- A Review. Tropical Ecology 43(1): 173-186

Pradhan, S. and Shilpakar, R. (2016), The Asian Wetlands Inventory (AWI) approach for enhancing inventory,
monitoring and management of wetlands in Himalaya. ICIMOD, Nepal, 10.

Prasad SN, Raamchandra T., and Vijayan L., (2002), Conservation of Wetlands of India- a Review 43(1), 173-
186

Ramsar Convention on Wetland (2009), Art. 1.1: Convention on Wetlands of International Importance
Especially as Waterfowl Habitat. Ramsar (Iran), 2 February 1971.

Ramsar Convention on Wetland (2016): An Introduction to the Convention on Wetlands, Ramsar Convention
Secretariat, Gland, Switzerland, 2016.

‘



Richardson, C.J. (1989), Freshwater wetlands: Transformers, filters, or sinks. In R.R. Sharitz and J.W.
Gibbons, eds., Freshwater Wetlands and Wildlife. CONF-8603101 (DOE Symposium Series 61).
US. Department of Energy Office of Scientific and Technical Information, Oak Ridge, TN, 25-46

S. K. McFEETERS (1996) The use of the Normalized Difference Water Index (NDWI) in the delineation
of open water features, International Journal of Remote Sensing, 17:7, 1425- 1432, DOI:
10.1080/01431169608948714

Scitt. D.E. (1989). Integration and restoration of freshwater wetlands in urban recreational areas. Ecology 75:
1985-1986

Sheet, R.F.3(2015), In Wetlands: A global disappearing act, Ramsar Convention on Wetlands. (2021). Retrieved7
March 2021, from https://www.ramsar.org/sites/default/files/documents/library/factsheet3 global
disappeari ng_act_0.pdf

Shumway A, Wollacott M and H Carola. (1999), Benefit and Exploitation of Wetlands in Subtrophics.
Geography and Territorial Research 16:118-126

Special Area of Conservation SAC Report (2011), Wetlands and their geographical distribution in India, 11-20

U. S. Department of Agriculture (2013), Wetlands and ecology in agriculture? Retrieved from http://www.
usda.gov/

Upadhaya, S., Chalise, L. & Paudel, R. P. (2009), High Altitude Ramsar Sites of Nepal. The 126415799
Initiation, 3,135-148

Weller, M.W. (1981), Freshwater Marshes. University of Minnesota Press. Minneapolis, MN, USA.

Zoltai SC, Martikainan PJ, and Lambert P (1980), Estimated Extent of Forested Peatlands And Their Role In
Global Carbon Cycle. Proceedings of Forest Ecosystem 25:17-23




9.R. The Role of Natural Resources in Park People Co-existence (A case study from

Makalu Barun National Park and its Buffer Zone)
= Lama, S.; Sharma. S.; Chaudhary, R.D. (2021)
ABSTRACT

Several kinds of research suggest that park people relationships can be amplified by understanding
people’s perceptions of protected areas. Conflict arises and intensifies when the traditional resource
use rights of the people is restricted by the establishment of the (NP) Restrictions to natural resources
and wildlife damage are the most triggering factor on park-people co-existence. Natural resource
use is one of the important mediums for understanding park people's relationships. This research
focuses on the managerial perspectives of resource managers and the consumption of resource users
to understand their relationship.Reframing human-wildlife interactions by making coexistence and
tolerance a research emphasis is necessary in a world where human-wildlife boundaries are becoming
indistinct. The relationship between the national park and buffer zone peoplein and around the MBNP
was studied regarding the natural resources use. The compatibility of management strategies of Makalu
Barun National Park regarding community-based conservation was studied to get the local's insights
towards park management and to seek their opinions for future management ideas.The general status
and pattern of human-wildlife conflict were analyzed to see the effects of this particular factor in park
people's relationships. The methodology followed for this particular study was questionnaire survey,
key informant interview, and informal interviews. The results indicate that there was a very healthy
equation between National Park and buffer zone people. The positive relationship was a reflection of

the satisfaction of locals with the resource use facility provided by the National Park so far.

This article presents a case study from Makalu Barun National Park that deals with the links between
park people relationship and resource-use patterns. It explores the pattern of resource consumption,
the relationship between park and people, and the overall status of the wildlife conflict in Makalu

Barun National Park.

Keywords: Park people relationship, Co-existence, Conflict, Natural resources




CHAPTER-1: INTRODUCTION

1.1. Background

A protected area is a clearly defined geographical space, recognized, dedicated, and managed,
through legal or other effective means, to achieve the long-term conservation of nature with
associated ecosystem services and cultural values (IUCN, 2008).The primary role of PAs,
therefore, is to conserve a wide variety of species and habitats and, where appropriate, the
traditional way of life of tribal peoples.The establishment and management of national parks have
perhaps become one of the most important ways of ensuring that the world's natural resources are

utilized in a sustainable manner (Nepal and Weber, 1995).
The “people—park relationship” is a term used to describe the interaction between local

populations and protected areas (Zube & Busch, 1990). Coexistence is defined as a dynamic
but sustainable state in which humans and wildlife co-adapt to living in shared landscapes,
where human interactions with wildlife are governed by effective institutions that ensure long-
term wildlife population persistence, social legitimacy, and tolerable levels of risk (Carter &
Linnell, 2016). Numerous factors, including biological, geographic, political, economic, social,
institutional, financial, cultural, and historical features, make each conflict or coexistence
situation unique (Madden, 2004).

Local and indigenous communities depend on the resources of these areas for their

livelihood and cultural survival. Human communities, especially those living in and around
protected areas, often have important and long-standing relationships with these areas. The
establishment and management of protected areas and the use of resources in and around them
mustbesocialyresponsiveandjust.One potential entry point for management to understand park
people relationships is through understanding people’s perceptions of PAs (Allendorf, Aung &
Songer, 2012). The participation of local people in park management activities also determines
the success or failure of any kind of PAs. (Thapa, 2010).

Research shows that community-based conservation or participatory conservation leads to more
favorable attitudes of local people towards conservation when they receive more tangible benefits
from intervention programs over the period (Mehta and Heinen, 2001).However economic losses of
the local people due to crop and livestock depredation is one of the major issues that trigger park people
conflict and causing the problem in achieving long term conservation of biodiversity (Tchamba, 1996;
Gupta, 2005).As wildlife conservation is the major problem faced worldwide, creating coexistence
between humans and wildlife is mandatory to ease the situation (Madden, 2004).

On the other side, PAs also provide resources to the people to support their rural livelihood
(Thapa, 2010). Conflicts in Nepalese PAs are inevitable as the park's finite resources are used
by the local people whereas park authorities impose a ban on access, as these resources are

also required for the natural maintenance of ecosystems and wildlife (Thapa, 2010).Continuous
heavy and unsustainable exploitation of forest resources results in overall degradation of forests
(Khanduri et al., 2002).
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1.2. Objectives
General objective

To assess the degree of co-existence between National Park and Buffer Zone people relating to

natural resource conservation and management.

Specific objectives
1. To ascertain the relationship between the national park and buffer zone people.
2. To analyze the locals' access to natural resources.

3. To study the compatibility of management strategies of Makalu Barun National Park

regarding community-based conservation.

4. To assess the status and pattern of human-wildlife conflict in and around Makalu Barun

National park.

1.3. Rationale of the study

Both biotic and abiotic components collectively make a huge mosaic of natural resources in the
national park and its buffer zone. Soil, sand, land, wind, water, light, snow, dead vegetation, etc
are defined under abiotic components. Similarly, mammals, birds, reptiles, insects, microbes,
bacteria, viruses, algae, fungi, frogs, fishes, green vegetations are some biotic components found
in the park and buffer zone. These components have great meaning to both community welfare
and biodiversity conservation. So, balanced utilization could be a useful tool to manage these

resources sustainably.

Reframing human-wildlife interactions by making coexistence and tolerance a research emphasis
is necessary in a world where human-wildlife boundaries are becoming indistinct.Few types of
research suggested the conflict-to-coexistence continuum framework to understand the reasons
behind negative to positive attitudes/behaviors toward wildlife and to help practitioners work
towards coexistence (Madden, 2004a; Peterson et al., 2010). I believe this research would in
a way or other help future researchers to understand both side's perspectives of resource users
and resource managers. Typically, wildlife managers face difficulties to ensure the conservation
of wildlife and their habitats and protecting people from potential hazards caused by wildlife.
Wildlife managers dealing with the challenge of coexistence must mitigate and balance the

impacts of this conflicting mandate.

Hence, this study focuses on a detailed study of park people relationship which could help the
management authority to get an insightful background of the general perceptions of locals and
can be a basis for further management actions and help in the maintenance of positive park

people relationship with the background understanding of natural resource use.
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CHAPTER-2: LITERATURE REVIEW

2.1. Park people coexistence

Beatrice Frank defined coexistence as the “behavior of existing together, which could refer to
a peaceful coexistence or to coexisting while remaining rivals or adversaries” (Frank, 2015).
Understanding the factors influencing people’s perceptions of a protected area can shed light

on potential areas of linkage between conservation and livelihoods (Allendorf and Yang, 2013).

Finding solutions that mitigate conflicts and foster coexistence thus requires stakeholder inclusive
and participatory methods that capture the ecology of wildlife populations and the social
and economic background, needs, and wants of stakeholders (Konig etal., 2020). Residents’
perceptions can be used by management as a starting point to improve park-people relationships
through feasible and targeted interventions that are meaningful to local communities and their
relationships with PAs. Understanding and acknowledging residents’ perceptions is an important
part of the process of engaging with local communities and building constructive relationships

between residents and management. (Allendorf etal., 2012).
Influencing factors on park people co-existence

Psychosocial characteristics have an important effect on how local people perceive and utilize
a neighboring national park. Another factor that influences a local person’s relationship with a
nearby national park is the stakeholder group with which he or she identifies (Mccleave et al.,
2006). Cooperation between resource users and managers is considered an important medium
in achieving conservation goals. The study by Vodouhé et al., 2010 nshowed that the former
management strategies of the park resources did not include communities living adjacent to
it, which brought the local people to have a feeling of injustice and they think that the central
government steals their resources. This results in frequent conflicts between forest guards and
local communities who defy the interdiction to go inside the park and to hunt an animal or to
do agriculture. (Vodouhe etal., 2010). The local people got more restrictions on free movement,
access to natural resources, grazing facilities, etc. due to the announcement of the Park. These
restrictions, to some extent, might be influencing factors on park-people co-existence.

2.2. Natural resources
Protected areas support ecosystem services and abound in resources vital for local economic

livelihood enhancement (Bushell & Bricker, 2017).Given the direct dependence on natural
resources of most poor rural people, more effective local management of these resources has
long been considered key to tackling poverty, though many such attempts historically have met
with limited success (e.g., Kellert, Mehta, Ebbin, & Lichtenfeld, 2000; Kumar, 2002; Platteau &
Gaspart, 2003).

PAs encounter conflicts with local people who inhabit the area, either inside the PAs or in the

buffer zone especially when the traditional resource use rights of the people who are residing
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2.3.

2.4.

in the region since time immemorial, before the creation of park and PAs is revoked or their
property is damaged by the wildlife. The indirect cost of park management to locals triggers

negative attitudes towards conservation.

Community-based conservation

From the research work of Heinen and Mehta, adopting the community-based conservation
(CBC) approach (with its people-oriented policies and programs) to managing protected areas
in developing countries is likely to improve people's attitudes and, thus, park—people relations.
However, whether the improved park—people relations translate into long-term biodiversity
conservation and sustainable utilization of natural resources is another question, and is not
covered in this paper. (Mehta & Heinen, 2001). A growing body of literature proposes that
participatory ‘multi-stakeholder processes’ help to resolve conflicts and promote landscapes that
offer many things to many people (e.g., Rowe and Frewer, 2000, 2005; Bloomfield et al., 2001;
Abelson et al., 2003; Fraser et al., 20006).

Human-wildlife conflict and co-existence

Conflict can be ascribed to wildlife impacting humans, humans impacting wildlife, andConflicts
between humans over wildlife (Madden, 2004b; Madden and McQuinn, 2014). Conflicts
that often occurred in PAs is due to the evictions, removal, and resettlements, exclusion from
resources access and use, cost incurred from crop/livestock damage, threats to human lives,
health and property damage, the insufficient share of park incomes, disparity between costs and
benefits accrued to various groups (Vedeldet al., 2012). Crop and livestock depredation from
wildlife, human harassment, and injuries leading to death, restrictions to previously used areas
are some serious issues in the buffer zone of PAs (Bhatta, 1994). HWC escalates when local
people feel that the needs or values of wildlife are given priority over their own needs, or when
local institutions and people are inadequately empowered to deal with the conflict. If protected
area authorities fail to address the needs of the local people or to work with them to address such
conflict adequately, the conflict intensifies, becoming not only conflict between humans and
wildlife, but also between humans about wildlife (Madden, 2004a). To work toward solutions
that maximize conservation success, it is necessary to better portray the multiple dimensions
influencing human-wildlife relationships, and thus to draw attention to other possible pathways

to address human-wildlife interactions (Frank, 2015).




CHAPTER-3: MATERIALS AND METHODS

3.1. Study area

Makalu Barun National Park is located between 27° 45" 25" N, and 87° 6’ 49" E of Eastern Nepal.
The MBNP extends to Solukhumbu and Sankhuwasabha districts. Agriculture is the main source
of income. Makalu, Barun River, and Arun valley are three fantastic gifts of nature. The Makalu
(8463m) is the world's 5" highest Himalaya and Arun is the world's deepest valley (8391m
deep). In the name of these fabulous facts, the government of Nepal has announced some 1500
km? areas as Makalu Barun National Park in 1991. By covering 830 km? areas, the buffer zone
was announced in 1998. The buffer zone is simply an area outside or inside the park with human
settlements, cattle, lands, and livelihood concerns. The proposed research concerns conflict, the

buffer zone will be chosen as the study area.

STUDY AREA MAP

o 8
R ,‘v

Figure-1: Map of the study area

3.2. Research design

The research was planned in different phases starting with a literature review. The topics related
to park people's coexistence, the role of natural resources in park people relationships, HWC
were reviewed and the research topic and objectives were finalized. The means of data collection,

schedule, and analysis of the data were finalized and the data collection was held on the study site.
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Figure 2: Research design

3.3. Data collection

The data was collected from primary and secondary data sources. Households' survey, key
informant interview, focused group discussion was used to collect primary data and secondary
data was collected through library visit, published and unpublished report study and internet
surfing.

3.3.1. Primary data collection

A semi-structured questionnaire was prepared to have the data required for the research.
The household questionnaire survey was conducted to obtain the data regarding the level of
coexistence and uses of natural resources by applying the formula proposed by (Cochran, 1977)

as given below:

_ Netpil - P)
0= Nd2 s 2p(1-P)

Where,

n = sample size

N = total number of households

Z = confidence level chosen

p = proportion of sample on population estimate d = required level of precision

Key informant interviews, formal and informal interviews, semi-structured household survey

questionnaires, and on-site findings were also conducted for the data collection.
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A. Household survey

A semi-Structured questionnaire survey was conducted in representative households. There were
open and closed-ended questions to obtain the required information. The survey was conducted
in the buffer zone of ward no. 2 and ward 3 of Makalu rural municipality. The information was
collected from the household representatives of age above 18. The data were collected based on

the predetermined objectives.

For household survey out of a total of 1561 household's in wards no. 2 and 3 of Makalu rural
municipality, 95 households were selected on a random basis (i.e. 90% confidence level chosen,

10% proportion of sample on population estimate, 0.05 required level of precision).

B. Key Informant interview

Key Informant interview was conducted with community leaders, hotel owners; personnel of the
MBNP, Buffer Zone community forest User Group in the MBNP.

3.3.2. Secondary data

Secondary data and information were collected through a review of relevant literature, Makalu
Barun National Park’s annual reports, and records, and others concerning Non-government orga-
nizations (NGOs) and International Non-governmental organizations (INGOs). Various websites
and documents through the internet were studied during the secondary data collection. Informa-
tion obtained from qualitative methods was used to provide additional insights into management
issues. Published and unpublished official documents were reviewed for information on the cur-

rent programs of NP.

3.4. Data analysis

Data were analyzed qualitatively and quantitatively. Quantitative data was analyzed simply and
inferential statistics using MS EXCEL and SPSS. Qualitative data were analyzed descriptively.
The mean, percentage, frequency of the data obtained from the survey was analyzed by SPSS

software.




CHAPTER-4: DATA COLLECTION AND INTERPRETATION
4.1. Socio-economic survey

4.1.1. Basic information of the household

A household interview was conducted with the household member with relatively more
information. Two wards i.e. ward no. 2 and 3 were selected of which 40 households from ward
no. 2 and 55 from ward no. 3 were selected randomly. Out of the total 95 households surveyed,
male representatives were 55.8 percent and female respondents were 44.2 percent. The largest

group of respondents was the 30-50 age group; with second in number that of over 50 years.

The majority of the respondents belong to the Rai (35.8%) and Sherpa (33.7%). Educational
level was categorized as Illiterate, primary, secondary, and university. Out of total respondents,
29.5 percent had primary education and 18.9 percent had secondary education and 3.2 percent
went to university and the majority were illiterate (48.4%). Basic information of the respondents

is shown in the table below:

Table-1: Basic information of the respondents

Category Percentage (%) Number(N)
Male 55.8% 53
Sex
Female 44.2% 42
Age group 18-30 28.4% 27
30-50 42.1% 40
above 50 29.5% 28
ward no. 2 42.1% 40
ward no.
ward no. 3 57.9% 55
Rai 35.8% 34
Ethnicity Sherpa 33.7% 32
others 30.5% 29
Illiterate 48.4% 46
Primary 29.5% 28
Education
Secondary 18.9% 18
University 3.2% 3

4.1.2. Economic characteristics

The majority of the respondents had their major source of income as Agriculture followed
by business and a few were job holders.. Few respondents were engaged in business as hotel
owners. In my study area, 67.4 percent of HHs was dependent on agriculture while some HHs

(26.3 percent) respondents were engaged in business sectors. Few respondents were job holders.
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Table-2: Economic characteristics of the respondents

Number (N) Percentage (%)
Agriculture 64 67.4%
Source of income Business 25 26.3%
Job holder 6 6.3%
Less than 50000 46 48.4%
Annual income 50000-100000 13 13.7%
more than 100000 35 36.8%
Land holding size less than10 ropani 52 54.7%
more than 10 ropani 43 45.3%
0 3 3.2%
0-20 64 67.4%
Livestock population | 20-40 19 20.0%
40-60 6 6.3%
more than 60 3 3.2%

4.2. Relationship between National Park and Buffer Zone People

To analyze the local's perception towards the existence of National Park in their community,
the questionnaire was focused to get the data on their dependency and accessibility in park's
resources. The results obtained are based on the data obtained from the Household survey and
key informant interview. To get the information regarding the relationship that the locals have
with the National Park and the park personnel, the survey questionnaire incorporated their level
of satisfaction with the establishment of National Park, their opinions on the services they have
been getting from the National Park, and their overall perception towards MBNP. The results

were further categorized as:

4.2.1. Satisfaction with the National Park

Interviewees were asked about the satisfaction level concerning the National Park and generally
how they perceive the existence of National Park. It was sought to find out how much they like
the existence of the National Park. The relevant questions and the corresponding answers are

shown below:




ARE YOU SATISFIED WITH THE ESTABLISHMENT
OF NATIONAL PARK?
mYes mNo wmLittlebit

Figure-3: Figure showing perception of respondents on the establishment of NP

In 2001, a study conducted by J. N. Mehta and J. T. Heinen, found out that on average 85% of
respondents showed favorable attitudes towards the former Makalu Barun Conservation area
which is very close to the result of my study as 86% of the respondents said that they were
satisfied with the establishment of the NP.

To analyze local people's overall attitude towards the existence of NP, they were asked to evaluate
the presence of MBNP. 41% of respondents answered that the NP is supporting the livelihood
and 38.9% of the respondents answered wildlife conservation while 11.6% answered the NP is

raising the conflict.

How do you evaluate the presence of MBNP?

Percentage

supporting Raising conflict capacitating local Wildlife
livlihood conservation

Figure-4: Local's attitude towards the existence of NP

4.2.2. Park benefits as perceived by local people

The most common conservation benefits were the conservation of forests, wild animals, and

the availability of natural resources. In response to the close-ended question, "Is National
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Park beneficial to you as a local? 48.42% of respondents attributed they were benefited from
NP,31.58% indicated no benefits received and 20% mentioned they were getting a few benefits.

Is National park beneficial to you as a local?

<

mYes ENo Littlebit m

Figure 5: Figure showing the respondents view

In my study of park people relationship, although 86% of the respondents were satisfied with
the establishment of the NP, about onethird of the respondents answered that were not getting
any benefits fron the NP which is parallel to the research results by Mutanga et al., 2017, which
found out that although communities do get some benefits from the NP, most respondents were
not satisfied with the benefits.

4.2.3. Factors affecting attitude toward National Park

Informal interviews with community leaders, school teachers, and members of CFUG in the
National Park indicated similar reasons of peoples’ like and dislike-they liked the area mainly
because of the benefits they have been getting in terms of home stay establishment, natural
resources extraction etc. On the other hand, the reasons for local people disliking the area
included the ban on killing depredating wild animals and restrictions on forest use.This study
shows that the major factor for the negative perception of the locals was the damage caused by
the wildlife which ultimately results in park people conflicts. Likewise, various study points out
that the economic losses of the local people due to crop and livestock depredation is one of the
major issues that trigger park people conflict and causing the problem in achieving long-term
conservation of biodiversity (Tchamba, 1996; Gupta, 2005).

Residents who hold more favorable attitudes were the locals who had the homestay and Sherpa
who owned the hotels which is parallel to that of (Arnberger et al., 2012) which indicated people
with a high national-park affinity have more positive attitude towards the NP.

4.3. The natural resource use of locals

It has been researched that livelihoods could be improved through better natural resources
management (Frost et al., 2007). The responses collected from the survey showed that the

b




majority of the locals depend on natural resources to run their livelihood. Fuelwood was found
to be the primary source of livelihood for many of the residents of the buffer zone. The maximum
number of respondents depends on community forest followed by private forest. 69.5% of the
respondents depend ontimber; fodder and fuelwood to run their daily livelihood. 28.4% depend
on both.

What are your forest-based daily requirements?

oo
o

69.47368421

L L = R |
o O o

Percentage
B
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28.42105263
30
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2.105263158
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Timber, Fodder, Fuelwood Soil, Sand, Stone Both

Forest based daily requirement

Figure-6: Figure showing the forest-based daily requirement of the respondents

The majority of locals in and around the MBNP depend on natural resources to run their
livelihood.This high dependency on natural resources, specially on fuelwood is reflected as the

low income of the families.

Table 3: Dependency on resource collection

Frequency Percentage
Community forest 52 54.7
Private forest 29 30.5
National Park 14 14.7
Total 95 100.0

This research summarize that the natural resource use of locals play a significant role in
maintaining a healthy relationship between the national park and buffer zone people. Similar
findings by Eshuis and Van Woerkum, 2003 and Kelman, 2005, stating that the success of
participatory natural resources management processes depends on perceived interdependence

and cooperation of the stakeholders had also been studied.
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4.3.1. Perceptions on the accessibility of natural resources from National Park

The maximum number of locals residing in the buffer zone of National Park responded that the
access to natural resources was easy given that they fulfill all the necessary criteria. Nearly 15%
of the locals surveyed had no trouble while fetching natural resources while the tedious legal
process (40%) and excessive royalty (22.1%) were the major difficulties faced by locals while

fetching natural resources.

What is your opinion on the accessibility of natural
resources from National Park?

= User friendly = Complex

Figure-7: Figure showing the perception on the accessibility of resources from NP

This result dictating that 77% of the respndents find the accessibility of the use of natural
resources user friendly may have shaped a positive attitude towards the NP as several study
show that in most of the protected areas, local people living in and around them with restricted
entry and use of resources, is the foremost cause for the disturbance of co existencebetween the
NP and the locals (Mehta and Heinen, 2001; Weladji and Tchamba, 2003; Allendorf et al., 2007;
Karn, 2008).
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Figure-8: Figure showing the perception on the difficulties of resource extraction

4.4. Perception towards management strategies

One of the objectives of the survey was to examine the perceived execution and satisfaction of the
management strategies of National Park by asking local people about some of the achievements
of MBNP. The management strategies were studied to extract possible questions to be asked. For

which the major strategies relating to community-based conservation were chosen.

So the respondents were asked about the benefits and services they have been enjoying from the

respondents. The relevant were-
1. How are the achievements of MBNP beneficial for you as a local?
2. Can you list out livelihood-supported activities launched by the NP?

The answers to these questions are shown in the table below-

Which achievements of MBNP is most beneficial for local people?

Percentage
B W = v 8
(=] (=] (=] (=]

-
o

Trail Drinking water Infrastructure  Biodiversity Others
Improvement maintenance development conservation
Achievements of MBNP

o

—— Figure-9: Respondent's perception on achievement of MBNP
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As can be seen, the majority of respondents (51.6%) that is 49 people out of 95 answered they
benefited from the trial improvement programs of NP. Similarly, 22 people answered that the
biodiversity conservation of the National Park is also beneficial. Infrastructure development and
drinking water maintenance were also perceived beneficial by 7.4% and 3.2% of the respondents

respectively.

Sharma, 1990 states in his research that National parks require a park-management philosophy
that combines resource management with a sensitive understanding of the social and economic

needs of the local people for successful park management.

Can you list out livelihood-supported activities launched by the NP?
35
29.47368421
30 2631578947
© 25 22.10526316 22.10526316
«
-4 20
=%
Q 15 =
5]
A 10
5 -
0
Homestay Employment Acess to natural No livlihood support
establishment opportunity resources
livlihood supported activities by the NP

Figure-10: Respondents perception on the livelihood supported activities of MBNP

The respondents when asked to list livelihood-supported activities, maximum (29.5%) answered
the accessibility of natural resources mainly of timber and fuel wood. 26.3% of the respondents
said they were receiving employment opportunities in the form of workers in construction
activities, porters, guides, etc. 22.1% answered home stay establishment and the rest said no

livelihood support.

In Chitwan National Park, similar research found out that the majority expressed their discontent
with the current restrictions, imposed by the park authority, on access to park resources (People
& Weber, 2014) while this study shows contrasting results as the majority of locals favored the

accessibility provision of natural resources the most.

4.5. Attitude towards the conservation

This study found that 85.3% of people were facing some sort of wildlife damages. Only 9.5% of
respondents said they were not facing any wildlife damages. Although the majority of respondents
were facing wildlife damages, 88 respondents (92.6%) said that the wildlife conservation is
necessary despite of the wildlife damages.The results of the questions the locals were asked are

shown in the table.
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Are you facing any wildlife damage?

®Yes
m No

Figure-11: Respondents answers on wildlife damage

Out of the respondents who answered that wildlife conservation is necessary also answered that
they’ve been getting benefits from the NP. This finding is similar to that of Fox et al., 1996 which
suggested that the viability of conservation in protected area is partly determined by the extent to

which conservation benefits local residents.

4.6. Major problematic animals

From the survey, it was found that in ward no. 3 the major wild animals causing damage were

monkeys, deer, and leopards.

Leopard

Deer

Problematic animal

Monkey

15 20 25 30 35
Respondent's view(%)

o
v
=
(=}

Figure-12: Figure showing the respondents view on the major conflicting animal
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In ward 2, the majority of respondents said they were facing damages from bears (25.3%)
followed by deer (14.7%).
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Conflicting animals

Figure-13: Respondent's view on major conflicting animals

Respondents said crop-raiding to be the most occurring wildlife damage. Both crop raiding and
livestock depredation were also said to be the major problem. Only 1% of people said the human

casualty as the problems faced due to wildlife.

B U o
o O o

Percentage(%)
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20
10
0 |
Human Casulty Crop raiding Livestock both crop raiding
depredation and livestock

depradation
Nature of conflict

Figure-14: People’s perception of major types of conflict

In my study, most of the respondents having a negative attitude towards the NP were the ones
who had been facing severe wildlife damages and this result is similar to that of Gautam, 2016.
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4.7. The trend of wildlife damage

The majority of respondents answered the trend of wildlife is increasing.

Explain the trend of wildlife damages at present?
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Figure-15: Respondent's view on the trend of wildlife damage

Majority of respondents answered that the reason for the wildlife entering the human settlement
could be due to the shortage of food in its natural habitat, easy availability of food in village,
others and few answered it may be due to habitat degradation.

In your opinion, why do you think the wild animals enter the village?
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Figure-16: Respondent's view on the reason of conflict

Shortage of food faced by wild animals and the easy availability of food in the village were the
most common answers of the locals which is similar to the research results by Pokharel, 2009
as he showed thatthe food shortage was one of the major causes for the arising of the Human-
Wildlife Conflict (HWC).
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4.8.

4.9.

How often does the NP monitor wildlife ?

B Regularly

® No idea

¥ sometime

Figure-17: Figure showing the perception of the respondents

Relationship between natural resource use and perception

The majority of respondents answered that access to Natural resources from the NP has been
very useful. Many also said that they'd like the existence of NP as long as there is no complete
restriction in the use of natural resources. Out of 95 respondents, 73 of them said the accessibility
of Natural resources is easy. When asked about the reasons for the accessibility of natural
resources to be complex, they listed the royalty payment and the unavailability of extraction of
resources when it's most needed.

Relationship between level of wildlife damage and the coexistence

Analyzing the open-ended questions and informal interviews qualitatively, many people said
they like the existence of NP other than the situation when wild animals cause damage to them.
The answer to the open-ended question, "What could be your expectation from the Park authority
in upcoming days? 30.5% of the respondents expected the provision of relief for the crop damage
by wildlife and 12.6% expected the minimization of conflicts. So, this result is quite evident that
local's co-existence is very much related to the level of wildlife damage.




CHAPTER-5: CONCLUSION AND RECOMMENDATIONS

5.1. Conclusion

This study shows that local attitudes about the NP were generally positive. The positive attitude
towards the existence of NP is remarkable. It is interesting to note that 86.32% of the respondents
said they were satisfied with the establishment of NP. The findings of the study regarding the
satisfaction with the establishment of National Park are worth noting. Some People said they
face some restrictions on the use of forests and other natural resources. Locals in MBNP mostly
suffer from crop-raiding and wildlife depredation. As the results indicated, local people liked
the National Park mainly for resource extraction and employment opportunities. This study
highlights that although a majority of households in the buffer zone of MBNP are facing wildlife
damages, they liked the existence of the National Park. It could be because the majority of
respondents said they benefited from the access to natural resources from the park. In relevant
close-ended questions, respondents also said they were fine with the NP as long as they can

extract fuelwood to run their livelihood.

This also explains the finding of the research that the percentage of respondents who gave a
positive answer said that the accessibility of natural resources was easy. So, natural resource
extraction could be a factor for favorable park people's co-existence.

5.2. Recommendation

P Large number of respondents said it’d be very considerable of the NP to bring the provision
of relief for crop depredationtoo.Hence, recommendation by MBNP to have the provision of
compensation in crop damage can help in maintaining healthy relationship between National

Park and buffer zone people.

P The locals seems to believe that the organization of community based programs have reduced

than that of past years. So, more community focused programs should be organized.

P Conflict reduction solutions for mitigating or eradicating the human wildlife conflict should

be increased and practiced through conservation efforts of NP and locals
P Information sharing should be made more accessible to the locals

P Assessment of traditional natural esource management can be helpful to provide valuable
insights into the changing values of local people in relation to the protection of forests and

other natural resources.
» Formation of Legal Forum with Local Government to provide subsidy for wildlife damages.

» Amendment in existing Wildlife Damage Relief fund mobilization directives, 2069 BS with

the provision of getting relief fund in case of livestock damages by Himalayan Black Bear.
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