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Glossary
Bottlenecks: fragmented habitat in a landscape,
which causes low connectivity or too little habitat that
prevents the appropriate spatial response of species for
migration or dispersal. (Pearson et al. 2002, Vos et al.
2008);
Connectivity: connectivity is the measure of how
connected or spatially continuous is a corridor, network,
or matrix (WWF, 2006).
Dispersal: movement of individuals that maintain
genetic and demographic connectivity among
populations.
Eco-region: relatively large area of land or water
that shares a majority of species, dynamics, and
environmental conditions. These are the conservation
units for this region-wide analysis because distribution
of species and communities span national boundaries
(WWF, 1998)
Flagship species: popular, charismatic species that
serve as symbols and rallying points to stimulate
conservation awareness and action.
Habitat fragmentation: a process that occurs when a
particular area is initially all one habitat type (a forest,
for example) but the habitat is eventually decreased
until only isolated patches remain. Fragmentation
ranges from the creation of small disturbance patches
to widespread habitat loss and insularization. There are
two components to fragmentation – first, a decrease in
the amount of interior habitat, and then a decrease in
the connectivity between those habitat patches.

Hotspot: any area or place of known danger, intrigue,
dissension, or instability. For example, biodiversity
hotspots are geographic areas that contain high levels of
diversity of species, which are threatened with extinction.
Landscape i) a territory characterized by a particular
configuration of topography, vegetation, land use, and
settlement pattern that delimits some coherence of
natural, historical, and cultural processes and activities.
For assessment of landscape performance, a landscape
is best delineated functionally, within the context of
particular issues or goals (LMRC, 2014);
Landscape ii) refers to heterogeneous land area
composed of a cluster of interacting ecosystems that is
repeated in similar form throughout.
Matrix: dominant component in the landscape, which
is the most extensive and connected landscape type
and plays the dominant role in landscape functioning.
The characteristics of matrix structure are the density of
the patches (porosity), boundary shape, networks, and
heterogeneity.
Meta-population: a network of semi-isolated
populations with some level of regular or intermittent
migration and gene flow among them.
Network: Network is an interconnected system of corridors.
Patches: nonlinear surface areas that differ in
vegetation and landscape from their surroundings. They
are units of land or habitat that are heterogeneous
when compared to the whole.
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Executive Summary
The success of long-term conservation requires that
interventions include entire landscapes because
designated protected areas (PAs) are often not
complete ecological units. This document reviews the
existing conservation landscapes in Nepal to analyze
the gaps and propose new landscapes.
As of 2016, the Government of Nepal (GoN)
implements conservation programs in five landscapes:
Terai Arc Landscape, Sacred Himalayan Landscape,
Kailash Sacred Landscape, Chitwan Annapurna
Landscape, and Kanchenjunga Landscape. However,
scale, focus, priority, level of engagement, and
resource input varies from one landscape to another.
Designation of landscapes: The criteria used to
designate landscapes also differ. For instance, GoN first
designed the Terai Arc Landscape for tiger conservation,
whereas it first considered the Chitwan Annapurna
Landscape as a river basin linking habitats at different
altitudes in Chitwan National Park and Annapurna
Conservation Area. GoN identified the Kailash Sacred
Landscape for its cultural attributes and Sacred
Himalayan Landscape for its cultural and ecological
attributes. Kanchenjunga Landscape is a transboundary
landscape that includes habitats at altitudes ranging
from the lowland Terai in Jhapa District to the high
mountains of Kanchenjunga.
This document provides consistent criteria that justifies
the declaration of these landscapes and proposes
amendments to the boundaries, if necessary. It
presents the portfolio of conservation landscapes in
Nepal that encompass its representative biodiversity
and important ecosystem processes. The landscapes
sustain ecosystem services that benefit and improve
human livelihoods, resulting in local and national
economic prosperity while conserving Nepal’s biological
heritage.
Altogether, seven conservation landscapes have been
identified. Five are existing landscapes - the Terai Arc
Landscape, Chitwan Annapurna Landscape, Sacred
Himalayan Landscape, Kanchenjunga Landscape,

and Kailash Sacred Landscape. A boundary revision
proposed for the Terai Arc Landscape would include
climate resilient ecosystems and climate refugia on the
northern flanks of the Chure range.
Proposed conservation landscapes: Two potential
conservation landscapes have been proposed, but
require further study and analysis before initiating any
interventions. These are the Karnali Conservation Landscape
(KCL) and the Eastern Chure-Terai Complex (ECTC).
The KCL delineation is based on the Karnali basin,
which is important for hydrological flows. Forest
loss and degradation is threatening the ecological
integrity of these watersheds, and thus, threatens the
hydrological flows in this large basin. Large hydrological
projects planned along the rivers could further disrupt
environmental flows. Thus, conservation interventions
are needed at a landscape scale since KCL has two
globally important ecoregions and is the largest
complex for snow leopard conservation. It is habitat
for several endangered and endemic species, including
red panda and musk deer, several important fishes
and plants, and Nepal’s only endemic bird, the spiny
babbler. Several plants have commercial importance as
NTFPs.
The Eastern Chure-Terai Complex (ECTC) is a smaller
area with little altitudinal variation, and is therefore a
conservation complex. The area covers the entire Chure
and Terai of Eastern Nepal from the Bagmati River
eastwards to Koshi Tappu, including the Koshi Tappu
Wildlife Reserve. ECTC aims to conserve the most fragile
degraded Chure forests, improve the water recharge
capacity of the Chure and Bhabar, and benefit the
area’s biodiversity and communities. The flood plain of
ECTC is densely populated by people, highly impacted
by human activities, and vulnerable to climate change.
The area is important habitat for wild elephants but
due to habitat loss and fragmentation, there is now
human-elephant conflict. The Koshi Tappu WR harbors
Nepal’s only population of wild water buffalo and is a
RAMSAR site of importance for water birds, including
several migratory species.
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Prioritization of conservation actions: The landscapes
described in this document represent the diversity
of ecosystems and ecological communities. Thus,
they all deserve conservation attention to maintain
this representation of diversity. However, it may be
necessary to prioritize some areas depending on the
urgency of the need for conservation actions.
Lessons learned: The implementation of conservation
at the landscape level in the TAL, CHAL, SHL, KL, and KSL
has provided lessons learned including:
n
The boundaries of adjacent conservation
landscapes might overlap depending on the criteria
used in their delineation.
n
Conservation strategies at the landscape-scale
have contributed to improving the persistence and
population recovery of meta-populations of large
animals.
n
Landscape-scale conservation contributes to
trans-boundary conservation of biodiversity, which
enables collaboration and coordinated efforts to
fight poaching and illegal international trade.
n
Landscape conservation encourages the use of
innovative methods and technology.
n
Community engagement and development
interventions expand the conservation mandate,
and result in a sense of conservation stewardship
among people in the landscape, while improving
their livelihoods and socio-economic prosperity.
n
Landscape conservation has enabled the
integration of measures to mitigate climate
change impacts and built the climate resilience of
ecosystems and communities.
n
The TAL, CHAL, SHL, KL, and KSL contribute to both
the conservation of biodiversity and the recognition
of unique cultural heritage.
n
A major gap is coordination between sectors,
resulting in conflict for land use, land allocation,

xii
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and water use and extraction. It is important
to note that landscape scale conservation is a
strategic approach of the Nepal government and
that all agencies need to operate their plans
and programs according to the spirit of these
conservation objectives.
Recommendations: This overview of the existing
and proposed conservation landscapes in Nepal
recommends the following actions and practices.
n
Conduct further studies of new conservation
landscapes and collect more information to
develop strategic plans for these landscapes.
n
Devise mechanisms for PES to benefit local
communities.
n
Develop biodiversity conservation strategies at the
ecoregion level that consider all PAs and extended
habitats and biodiversity communities.
n
Map out the threats posed by city expansion
and large infrastructure development to forest
corridors, wildlife habitat, and wetland ecosystems.
Include in these strategies better inter-sectoral
coordination during planning phases.
n
Plan conservation landscapes or complex in
advance to channel resources to the most
appropriate and needy landscape.
n
Coordinate between Ministries when planning
infrastructure or large resettlement programs.
n
Conduct a financial gap analysis at the landscape
level to identify current and potential sources of
funding for sustained conservation activities.
n
Enhance the institutional capacity of user’s
communities and government staff by building
their capacity and creating all necessary
information and knowledge databases.
n
Seek the active involvement and leadership of
government agencies, local bodies, Civil Society
Organizations, and the private sectors.

Chapter

1

Introduction

1.1. Background
The first legislation to protect Nepal’s wildlife was
introduced in the 1840’s, when the regime of Jang
Bahadur Rana placed restrictions on the hunting of certain
wildlife species. A century later, the then His Majesty’s
Government of Nepal (HMG) recognized the importance
of conserving wild species of fauna and flora and included
it in the first Five-Year Plan (1956-1961).
However, the National Parks and Wildlife Conservation
(NPWC) Act 1973 was the legislation that finally provided

the legal basis for the establishment and management
of protected areas (PAs). The Act has been amended four
times, in 1974, 1982, 1989 and 1994. It recognizes six
categories of PAs: National Park, Strict Nature Reserve,
Wildlife Reserve, Hunting Reserve, Conservation Area,
and Buffer Zone. As of 2016, the protected areas in
Nepal include ten national parks, three wildlife reserves,
one hunting reserve, six conservation areas, and thirteen
buffer zones covering area of 34,444 km2, over 23.4 %
of the total area of the country. However, the GoN has
not yet established any Strict Nature Reserves in Nepal.

Figure 1. Network of protected areas and protection forests in Nepal

Conservation Landscapes of Nepal |

1

Initially, Nepal established PAs to protect wildlife, especially
rare and endangered species. However, this model of
strict protection in a specific site has been expanded
gradually first to the conservation of ecosystems, and then
of landscapes, by incorporating human activities and the
conservation of natural, historic, scenic, and cultural values.
The existing five categories of PAs have the following
objectives as stated in NPWC Act (Table 1).

Connecting protected areas: Corridors of habitat that
connect protected areas facilitate the movement of
species between these sites and areas. The corridors
allow for the management of meta-populations of
several species to increase the persistence of the
populations. Without such connectivity, the populations
can become isolated, increasing the chances of
extirpation from diseases, poaching, natural disasters,

Table 1. Status of protected areas in Nepal and their IUCN categories
Protected Area

Definition

Number of
PA

Area occupied
(km2)

IUCN
Category

National Park

Area designated for conservation, management, and
sustainable utilization of natural environment, flora, and
wildlife.

10

10,853

II

Wildlife Reserve

Area set aside for management and conservation of wildlife
and management of their habitats.

3

1,118.37

IV

Hunting Reserve

Area for management of wildlife resources by issuing a license
for harvesting of wild animals.

1

1,325.00

IV

Conservation
Area

Area set aside for conservation of biodiversity and natural
environments and for sustainable use of natural resources by
local communities.

6

15,425.95

VI

Buffer Zone

Surrounding/peripheral areas of national park and wildlife
reserves, where local communities have access to natural
resources on a regular basis to reduce the pressure on the core
areas.

13

5,721.28

VI

Source: DNPWC, 2015

1.2. The Landscape Approach
Defining “landscape”: The many different
interpretations of the term “landscape” make it
difficult to communicate the concept clearly, and even
more difficult to establish consistent management
policies. Forman and Godron (1986) defined a
landscape as “a heterogeneous land area composed
of a cluster of interacting ecosystems that is repeated
in similar form throughout.” There is consensus
that size does not necessarily define a landscape,
but rather that it is a spatially heterogeneous area
relevant to key conservation objectives. For this
analysis, a landscape can be defined as ‘a contiguous
area, intermediate in size between an “ecoregion”
and a “site”, with a specific set of ecological, cultural,
and socio-economic characteristics distinct from its
neighbors’.
IUCN defines landscape as “a geographical mosaic
composed of interacting ecosystems resulting from the
influence of geological, topographical, soil, climatic,
biotic and human interactions in a given area”.

2
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and genetic inbreeding. Extending conservation
beyond the boundaries of protected areas captures
and conserves ecosystem processes, especially
environmental flows and essential ecological services
that support people’s livelihoods and lives.
A framework for decision-making: IUCN and WWF
developed a framework and process for making
conservation decisions at the landscape level. The
landscape approach helps managers to make decisions
about the advisability of particular interventions (such as
a new road or plantation) and to facilitate the planning,
negotiation, and implementation of activities across a
whole landscape. It integrates top-down planning with
bottom-up participatory approaches to implementation.
The framework contributes to broad-scale approaches to
conservation, such as ecoregion conservation program and
the ecosystem approach promoted by the Convention on
Biological Diversity (1992). International agreements like
the World Heritage Convention (1972) also recommend
conservation actions at the scale of landscapes.

Landscape approach: Defining criteria of the landscape
approach include:
}
Developing a clearly articulated vision and longterm goal/s for the landscape
} Identifying opportunities and constraints for
conservation action within the landscape
} Establishing effective ecological networks, and
securing the integrity of ecosystems and viable
populations of species
} Identifying clear, important biodiversity priorities
for the landscape
} Setting out a stakeholder negotiation framework
for land and resource use decisions and for
balancing the trade-offs inherent in such largescale approaches
} Recognizing and using overlapping cultural, social,
and governance “landscapes” within biologically
defined areas

1.3. The Landscape Approach in Nepal
After species conservation and community-based
conservation, the emergence of ‘landscape-level’, or
‘landscape-scale’ conservation was a marked shift in
Nepal’s system of PA management. Nepal was one
of the first countries to realize that the dispersal of

megafauna (large animals) requires large tracts of
varied habitat and that landscapes with heterogeneous
habitats and ecosystems have more biodiversity
because they include species found in several different
sites or protected areas, that is the ‘beta-diversity
effect’ (Sharma & Chettri 2005).
The dialogue about the conservation of landscapes led
to the declaration of two conservation landscapes in
Nepal - the Terai Arc Landscape (TAL) and the Sacred
Himalayan Landscape (SHL). Later, Nepal declared as
conservation landscapes the Kailash Sacred Landscape
(KSL), Kanchenjunga Landscape (KL), and Chitwan
Annapurna Landscape (CHAL). See Figure 2.
Landscapes for varied purposes: The TAL was
declared a conservation landscape because it
supports one of the most spectacular assemblages
of large mammals in Asia. It is a trans-boundary
landscape extending from Nepal’s Bagmati River
in the east to India’s Yamuna River in the west.
TAL covers a vast area of 51,002 km2, including a
network of 15 protected areas, forests, agricultural
lands, wetlands, and built up areas along the IndoNepal border.

Figure 2. Location of five conservation landscapes in Nepal
Conservation Landscapes of Nepal |
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The need to conserve the biodiversity and cultural
diversity of the Eastern Himalayas gave rise to the Sacred
Himalayan Landscape (SHL), which covers 49,899 km2.
The Chitwan-Annapurna Landscape (CHAL) is a priority
due to the urgency of conserving hydrological flows in the
major river basin and of creating north-south corridors for
seasonal migrations. The Kailash Sacred Landscape (KSL) is
a transboundary landscape to conserve sacred sites in the
western Himalayan region. The Kanchenjunga landscape
is a transboundary landscape to conserve important
biodiversity in the eastern most area of Nepal.
Implementation of landscape conservation: Within
the Ministry of Forests and Soil Conservation (MoFSC),
the Landscape Support Unit (LSU) provides strategic
direction, coordination, and monitoring for landscapescale conservation initiatives. The Department
of Forests (DoF) declared forests that are rich in
biodiversity and of ecological significance within these
landscapes as Protection Forests in order to support
landscape-scale conservation beyond the boundaries
of protected areas. As of 2016, DoF has declared six
protection forests (Madane, Panchase, Barandabhar,
Khata, Basanta, and Laljhadi-Mohana).

© WWF Nepal, Hariyo Ban Program/ Nabin Baral
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The landscape conservation programs initiated fieldlevel interventions in protected areas, buffer zones, and
corridors. The programs held local-level trans-boundary
meetings in the field, with representation from
protected areas (Chitwan NP, Bardiya NP, Suklaphanta
WR, Kanchenjunga CA, and Langtang NP) and district
forest offices.
These programs also held central-level meetings that
resulted in a Memorandum of Understanding (MoU)
with China and a Joint Resolution with India. In both
trans-boundary agreements, it was agreed that there
should be transboundary coordination and cooperation
to conserve biodiversity and the natural environment.
The agreements make particular reference to combating
poaching and illegal trafficking, managing forest fires,
sharing information on trans-boundary movements
of mega fauna and livestock, and conducting joint
monitoring and research on wild animals.
This document, Conservation Landscapes of Nepal,
analyses, identifies, and prioritizes the conservation
landscapes while considering ecological, socio-cultural,
and climatic stresses in Nepal.

1.4. Supporting Policies and
Legislation
The Department of National Parks and Wildlife
Conservation’s (DNPWC) mandate is to administer and
manage the PAs to protect ecosystems and genetic
resources in-situ. While DNPWC is responsible for onsite conservation of ecosystems and genetic resources
within protected areas, the Department of Forests (DoF)
is responsible for biodiversity conservation outside
PAs. The following policy and legislation facilitate this
process for Protected Areas Management Systems and
for forestry conservation outside of PAs.
Aquatic Animals Protection Act 1961: This Act provides
legislative protection of the habitats of aquatic species.
However, no agency has been designated to administer
and enforce the Act.
National Parks and Wildlife Conservation (NPWC) Act
1973: The NPWC Act has been a key legal instrument
for the protection of biodiversity in the protected areas.
Section 5 of the NPWC Act prohibits hunting any animal
or bird; building any house, hut or other structure;
clearing or cultivating any part of the land; harvesting,
cutting, burning, or damaging any tree, bush, or other
forest product; and mining within national parks or
protected areas.
Himalayan National Park Regulations 1979: These
Regulations made special provisions for people living
within national parks to collect natural resources for
their daily requirements, such as firewood, leaf litter,
small pieces of timber, and fodder. The Regulations
allow people to continue to graze their domestic
animals on park rangeland. However, the Regulations
do not have a provision for handing over parcels of
land within the national parks for the community to
manage (Sharma 1999). Despite this, communities
can organize plans so long as they are consistent with
the park’s objectives. They can control or even stop an
“outsider” from entering the park or reserve to harvest
resources, which helps reduce the pressure on the
natural resources of the area.
Conservation Area Management Regulation 1996: The
NPWC Act was amended to incorporate provisions for
conservation areas and buffer zones. A conservation
area is set aside to integrate conservation and
development activities with a focus on sustainable
tourism management and livelihood activities. The
Regulation entrusts Conservation Area Management

Committees (CAMC) with collecting the tax on natural
resources and utilizing the funds according to the
approved operational plan.
The conservation area model is based on the framework
for an Integrated Conservation and Development
Program (ICDP) that integrates conservation objectives
with development objectives to ensure development
and livelihood benefits to local communities. The Nepal
Government first used this model in the Annapurna area
where it gave management responsibilities to a national
NGO, National Trust for Nature Conservation (then King
Mahendra Trust for Nature Conservation). Entrusting the
responsibility to manage the conservation area to an NGO
was an innovative event in the history of PA systems in
Nepal.
The Annapurna Conservation Area Project (ACAP)
received many international awards for its innovative
conservation initiatives. ACAP’s success led to the
declaration of other conservation areas: Manaslu
Conservation Area, Kanchenjunga Conservation
Area, Gaurishankar Conservation Area, Api Nampa
Conservation Area, and Black Buck Conservation Area. To
enable community management of conservation areas,
the GoN issued the Conservation Area Management
Regulation 1996 (2053 BS), Conservation Area
Conservation Guidelines, 1999 (2056), Conservation
Area Government Management Regulation 2000 (2057),
and Kanchenjunga Conservation Area Management
Regulation 2007 (2064).
Buffer Zone Management Regulations 1996: Similarly,
the Buffer Zone Management Regulations (1996) and
Guidelines (1999) were approved to design a program
compatible with the management of national parks
and to facilitate public participation in the conservation,
design, and management of buffer zones. The amended
NPWC Act has provisions for the use of 30-50% of the
park or reserve revenues for community development
activities in the buffer zone. A locally elected Buffer
Zone Management Committee (BZMC) disperses the
revenue (NBS 2002). The models for buffer zones and
conservation areas emphasize people’s participation
in biodiversity conservation and advocate for people’s
livelihoods in order to make conservation sustainable.
Over the past two decades, IUCN’s Commission on
Protected Areas has been instrumental in developing the
buffer zone concept. The rationale is that local people
should be permitted to extract some necessary resources
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in exchange for the economic costs they suffer from crop
damage by wildlife or from a lack of access to resources in
protected areas. The origins of Buffer Zones can be traced
to the biosphere reserve model first articulated in the Man
and Biosphere Program under the auspices of the United
Nations Educational, Scientific and Cultural Organization
(UNESCO) in 1971 (Heinen and Mehata 2000).
National Forestry Plan 1976 and Master Plan for
the Forestry Sector 1989: The forestry sector policy
in Nepal has evolved over time, with three distinct
trends: privatization (pre-1950), nationalization (1957
until the mid-1970s), and since then, involvement of
the community (Garner 1997; Hobley and Malla 1996).
The forest policies initially aimed for strict protection
and scientific management of the forests, assuming
that local people were responsible for deforestation.
During the late 1960s and early 1970s, Nepal was
portrayed as a country facing massive deforestation
and environmental degradation in its hilly regions. This
Himalayan degradation hypothesis (Ives and Messerli
1989) claimed that deforestation was responsible for
flooding in the Terai and the Gangetic plains in India
and Bangladesh.
In response to claim and to facilitate the participation of
local people in forest conservation and management,
the government formulated the National Forestry Plan
in 1976 and later promulgated the Panchayat Forest and
Panchayat-Protected Forest Rules in 1978 (Gilmour and
Fisher 1991; Hobley and Malla 1996). The Master Plan
for the Forestry Sector 1989 defined approaches to forest
conservation, utilization, and management. The Plan
facilitated the paradigm shift from a ‘fortress approach’
of protection by exclusion, to an approach promoting
people’s participation. This participatory approach
was designed to meet the people’s basic needs for
forestry products (firewood, fodder, leaf litter, etc.) on a
sustainable basis, while protecting and managing forests
through the participation of local people.
Forest Act of 1993 and Forest Regulation of 1995:
These legal instruments ensured people’s participation
in forest conservation by providing for the handing
over of national forests to local user groups for
management. The local groups have usufruct rights to
use the forest resources owned by the government. The
users organize themselves as Community Forest User
Groups (CFUGs) that are legitimized as independent
and self-governing institutions. Of the total 5.83 million
ha of forest area in Nepal, the DoF has already handed
over about 1.7 million hectares as community forests.

6
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By 2024, it aims to have 2.3 million hectares of forest
area under community management (Forestry Sector
Strategy for Nepal 2014-2024).
Integrated Landscape Planning Directives 2012 (2069
BS): These directives provide prescribed steps for
planning with stakeholders and for the institutional
arrangement of a Landscape Coordination Committee
(chaired by a NPC member), Landscape Working Group
(chaired by Secretary, MoFSC), and Landscape Support
Unit (chaired by Chief, Planning and Human Resource,
MoFSC) with. The objectives of these guidelines are to:
i) address the social, economic, and environmental
issues related to conservation and development of
ecological systems at a landscape level;
ii) assess the effects of existing programs and
activities on ecological systems in order to identify
appropriate strategies;
iii) bring all stakeholders (government, NGOs, INGOs,
civil society organizations) together to coordinate
and communicate when planning integrated
conservation and development programs; and
iv) reduce the overlapping of programs and policies.
In 2010, the government declared a new management
category, Protection Forests, which are of special
environmental, scientific, or cultural importance, and
include corridors and corridor bottlenecks. Protection
Forests differ from Protected Areas by the size of the
area, extent of climatic and anthropogenic threats, and
management regime.
Environment Act 1997 (2053 BS): Article 10 of this
broad act provides for the declaration of Environmental
Protection Areas, which are extremely important
from viewpoint of natural heritage, biodiversity,
and environment protection. Under this act in 2014,
the government declared the Churia region an
“Environmental Protection Area.”
The many studies on the Churia region delineate it
differently. However, the Land Resource Mapping Project
(LRMP 1986) described it as extending from 80° 9’ 25”
to 88° 11’ 16” longitude and from 26° 37’ 47” to 29° 10’
27” latitude, and as covering 12.8 % (18,969 km2) of
the total area of Nepal. The elevation of the Churia varies
from 93 to 1,955 meters above sea level. The total human
population of the Churia is estimated to be 3.6 million
-- 14% of the total population of Nepal (CBS, 2013). The
vulnerability of the Churia region is due to its very fragile
and degraded rock formations of semi-consolidated layers
of sandstone, siltstone, shale, and conglomerate.

Chapter

2

Existing Conservation Landscapes

2.1. Terai Arc Landscape (TAL)
The TAL was the first conservation landscape in
Nepal and was based on the requirements for the
conservation of large species. The stated goal of
the TAL is to conserve the biodiversity, forests,
soil, and watersheds of the Terai and Churia hills,
in order to ensure the ecological, economic, and
socio-cultural integrity of the region. To achieve this
goal, the government prepared a landscape-scale
strategy with action plan interventions (MoFSC 2004
and 2015), including corridors and transboundary
collaboration.

Physical characteristics and protected areas
in TAL
The TAL covers over 51,002 km2 across southwestern
Nepal and northwestern India. In Nepal, it covers
24,710.13 km2 in 18 districts (Figure 3) and extends
from the Bagmati River in the east to the Mahakali
River, along the western border with India. The major
river systems in TAL include the Bagmati, east Rapti,
Narayani, Tinau, Badganga, west Rapti, Babai, Karnali,
and Mahakali rivers. Over 75 percent of the remaining
forests of lowland Nepal are within TAL. The physical
features of TAL are shown in Table 2.

Figure 3. TAL with district boundaries
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Table 2. Physical features of TAL
District

Area (km2)

Elevation (m asl)

478.26

160 - 1491

Banke

1882.60

128 - 1222

Bara

1272.91

75 - 919

Bardiya

2003.74

130 - 1574

Chitwan

2051.17

103 - 1926

351.46

278 - 1500

Dang

1937.92

181 - 1797

Kailali

3293.84

139 - 1962

Kanchanpur

1622.05

158 -1520

Kapilbastu

1651.39

91 - 1273

Makwanpur

1516.47

145 - 2236

Nawalparasi

1828.62

99 -1928

Palpa

288.89

189 - 1746

Parsa

1406.70

81 - 841

Rautahat

1036.69

72 - 898

Rupandehi

Arghakhanchi

Dadeldhura

1304.87

84 -1151

Salyan

383.15

332 - 1465

Surkhet

399.40

198 - 1585

Total

In 2015, the northern boundary of the TAL was revised
after the findings of a climate vulnerability analysis
indicated that some forests on the northern slopes of
the Churia range could be resilient to climate change
and thus serve as possible climate refugia. To protect
these forests from conversion and degradation, the TAL
strategy 2015-2025 extended the northern boundary of
TAL was to include these northern slopes of Churia (Figure
4). The new boundary in the north follows the Rangoon
River, between the Churia and Mahabharat ranges in
Dadeldhura, Salyan, Surkhet, and Pyuthan districts.
The area of this extension is about 303,962 ha, with
53% covered by forest, 40% by agriculture, and smaller
proportions of barren lands (4%), water bodies (1.5%),
shrubs (0.6%), built up areas (0.5%) and grasses
(0.3%). TAL now conserves the fragile Churia hillsides
and forests with the ecosystem services they provide
to millions of people living along the base of these
Himalayan foothills.
Embedded in the TAL are six protected areas (three national
parks, two wildlife reserves, one conservation area), which
together with the buffer zones account for 5,550.99 km2
(Table 3). Conservation activities aim to connect several
protected areas with habitat corridors to facilitate the
movement and dispersal of tigers and rhinoceros. DoF has
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24,710.13

declared parts of these four corridors (Laljhadi, Basanta,
Khata, and Barandabhar) as protection forests.

Ecological attributes of the TAL
TAL supports 85 species of mammals, 565 species
of birds, 47 species of reptiles and amphibians, and
more than 125 species of fish in the habitats of the
Terai-Duar savanna and grasslands ecoregion. TAL has
globally important populations of tiger (Panthera tigris
tigris), greater one-horned rhinoceros (Rhinoceros
unicornis), swamp deer (Cervus duvaucelii duvaucelii),
and asian elephant (Elephas maximus). The rhinoceros
population in Chitwan National Park is the second
largest in the world, and the densities of tiger in the
Terai grasslands are among the highest across its range.
The National Parks and Wildlife Conservation Act (NPWCA)
1973 classifies several of these species as endangered
and protected. They include tiger (Panthera tigris tigris),
greater one-horned rhinoceros (Rhinoceros unicornis),
swamp deer (Cervus duvauceli duvauceli), asian elephant
(Elephas maximus), blackbuck (Antilope cervicapra),
gangetic dolphin (Platanista gangetica), gharial (Gavialis
gangeticus), great hornbill (Buceros bicornis), sarus
crane (Grus antigone), bengal florican (Houbaropsis
bengalensis), lesser adjutant stork (Leptoptilos javanicus),
and several species of vulture (Gyps sp.).

Figure 4: Map of extended TAL

Table 3. Protected areas in TAL Nepal
Protected area

Declared year (A.D) Core area (km2)

Buffer zone (km2)

Total area (km2)

Banke NP

2010

550.00

343.00

893

Bardiya NP

1976

968.00

507.00

1,475

Chitwan NP

1973

932.00

750.00

1,682

Parsa WR

1984

637.37

298.17

935.54

Shukla Phanta WR

1976

305.00

243.50

548.5

Krishnasar CA

2009

16.95

-

16.95

3,409.32

2,141.67

5,550.99

Total area

Source: DNPWC, 2014

The Nepal Government’s commitment to double
tiger numbers by 2022 through the National Tiger
Recovery Programs (NTRP) will require the success
of conservation actions in the TAL. The TAL strategy
2015-2025 aims to maintain tiger meta-populations by
promoting ecological, demographic, and genetic links

with tiger sub-populations in India. It would achieve
this goal by safeguarding transboundary habitat
corridors that connect protected areas in Nepal and
India. Active grassland management in the TAL will also
conserve other species of birds and mammals that are
adapted to the alluvial grassland habitats.
Conservation Landscapes of Nepal |
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Land cover and forest types

0.61

The dominant land cover in TAL Nepal is forest
(53.95%). See Table 4. Most forests outside the
protected areas are under the jurisdiction of the
Department of Forests. Over 2,600 km2 (about 20%)
of these national forests are under community,
collaborative, or leasehold forestry programs.

0.7

5.02

Ch

Ch

40.44

The natural grasslands representative of the Terai
ecosystem are critically important for wildlife. However,
the remaining grasslands are mostly within protected
areas because the growing human population has
converted a significant percentage of these grasslands
to agricultural fields and built-up areas. Three important
wetlands have been declared as RAMSAR sites Beeshazari Tal, Jagdishpur Reservoir, and Ghodaghodi
Tal.
0.61

Hi

Lo
Br

53.22

Sc

0.7

5.02

The threatened species in TAL that require attention for
Chir Pine Forest
conservation are Sal (Shorea robusta), Khair (Acacia
catechu), and Sissoo (Dalbergia sissoo). TAL has rare
Chir Pine-Broad Le aved Forest
species like Satisal (Dalbergia
latifolia)
and
Bijayasal
40.44
(Pterocarpus marsupium). It also has dozens of nonHill Sal Forest
timber forest products (NTFPs) and medicinal and
aromatic plants (MAPs), such as Harro, Barro, Amala,
Lower Tropical Sal and Mixed
53.22
Broad Leaf forest
Kurilo/Satawari, Pashanved, Sikakai, Sarpagandha,
Pipla, Tetepati, Asuro, Bhyakur, Banmara, Gurjo, Bel,
Schima-Castanopsis Forest
Rajbrikchha, Jiwanti, Dhaturo, Ghodtapre, Kantakari,
Neem, Bet, Chhatiwan, Palans (WTLCP 2012).
Figure 5. Types of forest cover in TAL
The extended area of TAL some lower areas of the Churia
hills, where the main forest types are Hill Sal forest
(53%), Lowland Sal and Mixed Broadleaf forest (40%),
and Chir Pine forest (5%). See Figure 5. In most areas of
the TAL, Hill Sal forests are vulnerable to the effects of
climate change (Thapa et al. 2016).

Socio-economic information
Over 8.8 million people of many diverse ethnic groups
(Table 5) inhabit the TAL. Those in rural areas practise

subsistence agriculture and animal husbandry for their
livelihoods and depend heavily on forest resources for
timber, firewood, fodder, non-timber forest products,
litter, and grazing grounds (WWF NP 2011). The total
population of cattle is estimated at over 4.5 million,
with many of them grazing freely in the national forests.
The rapidly growing population and declining forests
pose a considerable challenge to the conservation and
sustainable utilization of natural resources.

Table 4. Land use and land cover in TAL
Land use and land cover type

Area in Terai (km2)

Area in Churia (km2)

Total TAL-Nepal area (km2)

Area

Percent

Area

Percent

Area

Percent

Forests

3,500.56

30.77

9,831.54

73.74

13,332.10

53.95

Agriculture land

6,737.88

59.23

1,983.04

14.87

8,721.92

35.29

Shrub/grassland

436.48

3.84

813.17

6.1

1,249.65

5.06

Water bodies

192.47

1.69

122.03

0.92

314.5

1.27

Other land uses

509.23

4.48

583.73

4.38

1,092.96

4.42

100 24,710.13

100

Total

11,376.62

100 13,333.51

Source: TAL strategy and Action Plan 2015-2025

10

| Conservation Landscapes of Nepal

© WWF Nepal, Hariyo Ban Program/ Nabin Baral

Table 5. Population and major ethnic groups in TAL
District

Male

Female

86,266

111,366

197,632 Brahmin, Chhetri, Magar, Kami, Newar, Damai, Sarki

Banke

244,255

247,058

491,313 Tharu, Chhetri, Brahmin, Magar, Kami, Yadav, Thakuri

Bara

351,244

336,464

687,708 Tharu, Yadav, Brahmin, Tamang, Chhetri, Magar, Newar,

Arghakhanchi (partly)

Total Dominant ethnic groups

Bardiya

205,080

221,496

426,576 Tharu, Chhetri, Brahmin, Kami, Magar, Thakuri, Yadav, Damai

Dang

261,059

291,524

552,583 Tharu, Chhetri, Magar, Brahmin, Kami, Newar, Thakuri,

66,556

75,538

378,417

397,292

Dadeldhura (partly)
Kailali

142,094 Chhetri, Kami, Brahmin, Magar, Newar, Damai, Thakuri, Sarki
775,709 Tharu, Chhetri, Brahmin, Kami, Magar, Newar, Damai,

Kanchanpur

216,042

235,206

451,248 Chhetri, Tharu, Brahmin, Kami, Magar, Tamang, Thakuri,

Chitwan

279,087

300,897

579,984 Brahmin, Tharu, Chhetri, Tamang, Newar, Gurung, Magar,

Kapilbastu

285,599

286,337

571,936 Tharu, Brahmin, Chhetri, Yadav, Magar, Kami, Gurung,

Makwanpur

206,684

213,793

420,477 Tamang, Brahmin, Chhetri, Magar, Newar, Kami,

Nawalparasi

213,793

339,833

553,626 Brahmin, Magar, Tharu, Chhetri, Newar, Kami, Tamang,

Parsa

312,358

288,659

601,017 Yadav, Tharu, Chhetri, Brahmin, Tamang, Newar, Kami, Rai,

Rautahat

351,079

335,643

686,722 Yadav, Tharu, Brahmin, Tamang, Chhetri, Magar, Kami,

Palpa

115,840

145,340

261,180 Magar, Brahmin, Chhetri, Kami, Sarki, Damai, Thakuri

Rupandehi

432,193

448,003

880,196 Brahmin, Magar, Yadav, Tharu, Chhetri, Newar, Kami,

Surkhet (partly)

169,421

181,383

350,804 Brahmin, Magar, Chhetri, Kami, Tharu, Sarki, Damai, Thakuri

Salyan (partly)

115,969

126,475

242,444 Chhetri, Magar, Kami, Brahmin, Damai, Thakuri, Sarki

4,290,942

4,582,307

Total

8,873,249
Source: CBS 2011
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Trans-boundary cooperation
The transboundary nature of the TAL requires
cooperation and dialogue across the international
boundaries. Accordingly, local and national level transboundary meetings held at regular intervals have
agreed on the following institutional arrangements:
}
exchange information of the individuals involved in
poaching and illegal trade activities;
}
appoint a nodal officer in either side;
}
institutionalize an information sharing mechanism,
}
develop coordination and information sharing
mechanism as to tackle the trans-boundary issues
and challenges; and
}
engage in joint monitoring.

Threats to the TAL
As people keep migrating into the TAL, forest
degradation is continuing, despite success in increasing
the populations of several megafauna species,
providing livelihood benefits through forest and wildlife
conservation, and providing ecosystem services. Most
new migrants to the Terai become marginalized in an
already crowded region and have few options but to
encroach into forests, especially in the less productive
and vulnerable Churia hills.
Infrastructure is a serious threat in the TAL because it
may fragment remaining forests, and threaten protected
areas and wildlife corridors. Other threats to biodiversity
include the unsustainable use of natural resources,
poaching and wildlife trafficking, invasive alien plant
species, over grazing, and illegal fishing or wetland/river
poisoning.
Climate change has emerged as a direct threat, as it
exacerbates many other threats. Changing temperatures
and weather patterns can cause shifts in species ranges,
local extinctions, disruptions to agricultural practices,
droughts and floods, and other natural disasters. Thus,
the current strategic plan for the TAL conservation

includes provisions for climate impact assessments and
recommends strategies to reduce vulnerabilities and
increase the resilience of people, species, and natural
systems. The overall climate change vulnerability ranking
of the TAL districts is shown in Table 6. A comprehensive
socio-ecological analysis of the climate vulnerability
of the TAL has been conducted. The analysis includes
recommendations for adaptation strategies (HBP 2016).

2.2. Sacred Himalayan Landscape
(SHL)
Communities residing the mountains of SHL have long
depended on the ecological well-being of the harsh
and sparse mountain ecosystems. Thus, their traditional
land and natural resource practices have evolved over
centuries to make their livelihoods sustainable.
The conservation strategies for SHL seek to foster
and restore these traditions, and build conservation
strategies around these traditional practices. Since the
landscape transcends three national boundaries, the SHL
emphasizes transboundary cooperation and partnerships.
Bilateral agreements for transboundary collaboration
between the Nepal government and the governments
of India and China are already in place, and annual
meetings now held to discuss conservation issues.

Physical characteristics and
protected areas of SHL
SHL covers an area of 23,336.36 km2 in 17 districts
– Sindhupalchok, Kavre, Kathmandu, Dolakha,
Ramechhap, Okhaldhunga, Sindhuli (partly),
Udayapur (partly), Khotang, Solukhumbu, Bhojpur,
Sankhuwasabha, Dhankuta, Terhathum (partly),
Panchthar, Ilam (partly), and Taplejung (partly). See
Figure 6. The altitudinal gradient ranges from a low of
116 m asl in Bhojpur and Udayapur to 7,984 m asl in
Sindhupalchok (Table 7). SHL occupies most of the Koshi
river basin from the Chitwan-Annapurna landscape in
the west to the Kanchenjunga landscape in the east.

Table 6: Overall climate change vulnerability ranking of TAL districts
Vulnerability ranking

Districts

Very high (0.787 - 1.00)

None

High (0.601 - 0.786)

Chitwan, Parsa, Salyan

Moderate (0.356 - 0.600)

Rautahat, Dadeldhura, Makwanpur, Bara and Nawalparasi

Low (0.181 - 0.355)

Kanchanpur, Bardiya, Kapilbastu, Surkhet, Arghakhanchi, Kailali and Dang

Very low (0.000 - 0.180)

Banke, Rupandehi, Palpa
(NAPA, 2010)
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Major rivers in the SHL are the Bhotekoshi, Indrawati,
Sunkoshi, Tamakoshi, Tamor, Arun, Dudhkoshi, and
Melamchi rivers, which all join to form the Saptakoshi.

The hydrological services from the Himalayan river
systems and associated wetlands support the ecosystems
and their biodiversity, as well as human communities.

Figure 6. Map of SHL

Table 7: Physical features in SHL
District

Area (km2)

Elevation (m asl)

Bhojpur

1,525.30

116 - 3991

889.33

109 - 2639

2,145.16

578 - 6879

794.58

119 - 2350

Dhankuta
Dolakha
Ilam
Kathmandu

88.11

838 -2725

Kavrepalanchok

1,038.93

515 - 2934

Khotang

1,588.30

164 - 3615

Okhaldhunga

1,075.55

333 - 3452

699.67

325 - 2730

Ramechhap

1,563.40

395 - 6709

Sankhuwasabha

3,454.74

248 - 7984

566.42

363 - 2364

Sindhupalchok

2,487.67

628 - 6970

Solukhumbu

3,351.67

591 - 8568

Taplejung

760.22

507 - 5511

Terhathum

670.15

314 - 3058

Udayapur

637.15

116 - 2324

Panchthar

Sindhuli

Source: CBS 2011
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Table 8. Protected areas in SHL
Protected area

Declared year (A.D)

Core area (km2)

Buffer zone (km2)

Total area (km2)

Sagarmatha NP

1976

1,148

275

1,423

Makalu-Barun NP

1991

1,500

830

2,330

Gaurishankar CA

2010

2179

0

2,179

Shivapuri -Nagarjun NP (partly)

2002

159

118

277

Langtang NP (partly)

1976

1,710

420

2,130

6,687

1,525

8,330

Total area

Protected areas in the SHL include Langtang NP (partly),
Shivapuri NP (partly), Gaurishankar CA, Makalu-Barun
NP, Sagarmatha NP and Kanchenjunga CA (Table 8).

Ecological attributes of SHL
The SHL has a rich biodiversity due to its complex
physiography, many bio-climatic zones, and position
in the ecotone where the Paleoarctic and Oriental
zoogeographical realms converge (Ives and Messerli
1989). These factors allow species adapted and evolved
in all biogeographic conditions to inhabit the SHL.
The large scale of the SHL includes several ecological
patterns and processes, beta diversity, predator-prey
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relationships, altitudinal migrations, and hydrological
processes. For instance, the larger predators, such as
the snow leopards, Tibetan wolves, and brown bear,
hunt and travel over large areas within their habitats.
Empirical evidence indicates that large endangered
mammals, such as snow leopards, travel long distances
across the alpine areas of the SHL, validating the
necessity for latitudinal connectivity. Other species,
such as the Himalayan wolf, brown bear, and
mountain ungulates likely require such landscape-scale
connectivity for their populations to persist. The large
ungulates make short-distance altitudinal migrations
from the alpine areas where they spend the summer
months to forested sub-alpine areas for the winter.

For all these species, habitat connectivity at the scale
of a landscape is necessary for their movements. They
cannot survive in small, fragmented habitats.
The extent of the SHL from central Nepal to western
Bhutan includes species in the Global 200 ecoregions1
- the Eastern Himalayan Alpine Scrub and Meadows
and the Eastern Himalayan Temperate Broadleaf and
Conifer Forests.
The efforts for conservation in SHL focus on several key
mountain species, such as the snow leopard (Panthera
uncia), red panda (Ailurus fulgens), musk deer
(Moschus chrysogaster), and a diverse assemblage of
rhododendrons and alpine plants. As the top-predator,
the snow leopard serves as an umbrella species for
the alpine ecosystems, while the red panda and musk
deer, being habitat specialists of the subalpine conifer
and temperate broadleaf forests, are umbrella species
for these mid-montane forests. All these focal species
require large areas of intact and connected habitat,
which exist only at the scale of a landscape.
In addition to the umbrella species (snow leopard,
red panda, and musk deer), there are several other
animal species that are important for conservation.
These include tibetan wolf (Canis lupus chanco), blue
sheep (Pseudois nayaur), himalayan thar (Hemitragus
jemlahicus), wild dogs (Cuon alpinus), clouded leopard
(Neofelis nebulosa), and several pheasants and
altitudinal migrant birds.
Many Himalayan birds and fish species migrate up
and down the slopes and rivers, from the foothills to
the mid-hill temperate broadleaf forests or from the
mid-hills to alpine habitats. Charismatic birds, such
as hornbills and pheasants, are intolerant of forest
degradation and disturbance so their presence serves as
indicators of the integrity of mid- and lower-montane
forests. For instance, six species of pheasants indicate
good conditions in the temperate broadleaf and mixed
conifer forests they inhabit — black francolin (Francolinus
francolinus), blood pheasant (Ithaginis cruentus),
himalayan monal (Lophophorus impejanus), kalij
pheasant (Lophura leucomelanos), koklass pheasant
(Pucrasia macrolopha), satyr tragopan (Tragopan
satyra). The Koshi River supports several fish species,
including some that are endangered or threatened.

Land cover and forest types
Land use and land cover in SHL is shown in Table 9.
Over half of the SHL is not covered by forest, especially
at higher elevations.
Table 9. Land use land cover in SHL
Land uses

Area (km2)

Percent

Forest

1,0337.94

44.3

Non-forest

1,2075.44

51.7

Other wooded land

739.64

3.2

Shrub

183.33

0.8

Total

23,336.36
Source: FRA 2015

The high montane alpine ecosystems of the SHL support a
rich assemblage of herbs, forbs, and grasses, dominated by
genera such as Alchemilla, Androsace, Primula, Diapensia,
Impatiens, Draba, Anemone, Gentiana, Leontopodium,
Meconopsis, Saxifraga, Sedum, Saussurea, Rhododendron,
Potentilla, Pedicularis, and Viola. Several of these plants are
important MAPs.
The forest ecosystems consist of sub-alpine conifer
forests, dominated by fir (Abies spectabilis), larch
(Larix griffithii), hemlock (Tsuga dumosa), yew (Taxus
baccata), junipers (Juniperus spp.), and a diverse
assemblage of Rhododendron species. Areas such as
Milke Jaljale are rich in endemic plant species with
more than 25 species of rhododendron having been
reported.
Temperate evergreen forests dominated by oaks
(Quercus spp.) are on the moist mid-montane areas,
while the forests on drier slopes have Acer campbellii,
Juglans regia, Alnus nepalensis, Betula alnoides, Betula
utilis, and Echinocarpus dasycarpus.
Subtropical broadleaf forests of the mid- and lower
hills are dominated by associations of Schima wallichii,
Castanopsis tribuloides, Castonopsis indica, Terminalia
crenulata, Terminalia bellerica, Engelhardtia spicata,
Betula spp., and Anogeissus spp. These forests also
have oaks, maples, and subtropical conifers such as
Engelhardtia spicata, Erythrina spp., and Albizia spp.
The SHL has several domesticated varieties of rice,
wheat, millet, buckwheat, barley, and amaranth,
cultivated only in the mountains. Many of these

1 WWF selected the Global 200 as the ecoregions most crucial to the conservation of global biodiversity. The Global 200 list has 238 ecoregions, made up of 142
terrestrial, 53 freshwater, and 43 marine ecoregions.
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are relatives of wild species. These crops have high
nutrition value and can tolerate extreme variations in
temperature, precipitation, and soil conditions. Now
many of these crop varieties are threatened with
extinction because of the increased use of high-yield
hybrid varieties. The traditional crop varieties should
be promoted, especially since these crop varieties
will be less susceptible to loss in productivity due
to environmental changes and require less use of
pesticides and fungicides.

Socio-economic features
The SHL is home to many diverse ethnic and caste
groups. The main ethnic groups are Limbu, Rai, and
Tamang. In 2011, the total human population of the
SHL Nepal was 5,092,816 (CBS 2001). The average
household size is 5.2 and the average literacy rate
among men and women is 52%. The World Food
Program (WFP) survey of 2006 indicates that the
majority of the SHL districts are food deficient, with
food surpluses reported only in Sindhupalchok,

Kavrepalanchok, Bhojpur, and Khotang. The population
and dominant ethnic groups in different districts in
SHL are shown in Table 10.

Threats
The SHL strategic plan (2006-2016) identifies the major
threats and conservation strategies for the landscape
(GoN 2006). It states that land degradation and the loss
of forest for agricultural fields and pasturelands have
continued over the past two to three decades.
The steep mountain slopes are vulnerable to natural
and human-caused disasters, ranging from landslides
and flashfloods after intense monsoon rainfall to
erosion and soil degradation due to shifting cultivation
(khoriya). As well, the removal of forest cover for other
uses exacerbates these processes.
One major threat that places severe pressure on the
remaining forests is the dependency of the local people
on fuelwood for energy, although in recent years there

Table10. Population and dominant ethnic groups of SHL
District
Sindhupalchok
Dolakha
Kavre

Male

Female

138,351

149,447

87,003

99,554

Total Dominant ethnic groups
287,798 Tamang, Chhetri, Newar, Brahmin, Magar, Kami
186,557 Chhetri, Tamang, Newar, Brahmin, Magar, Kami, Gurung, Damai,
Sarki

182,936

199,001

381,937 Tamang, Brahmin, Chhetri, Newar, Magar, Kami

Ramechhap

93,386

109,260

202,646 Chhetri, Tamang, Newar, Magar, Brahmin, Kami, Damai, Sarki

Okhaldhunga

68,687

79,297

Khotang

97,092

109,220

Solukhumbu

51,200

54,686

105,886 Rai, Chhetri, Tamang, Magar, Kami

Bhojpur

86,053

96,406

182,459 Rai, Chhetri, Brahmin, Tamang, Magar and Newar

Sankhuwasabha

75,225

83,517

158,742 Rai, Limbu, Gurung, Chhetri, Tamang, Brahmin, Magar, Newar,
Kami

Terhathum

47,151

54,426

101,577 Limbu, Chhetri, Brahmin, Tamang, Kami, Newar, Magar, Rai,
Gurung

Dhankuta

76,515

86,897

163,412 Chhetri, Rai, Limbu, Magar, Tamang, Newar, Kami

141,126

149,128

60,552

66,909

Ilam
Taplejung
Panchthar

147,984 Chhetri, Magar, Brahmin, Rai, Tamang, Newar
206,312 Rai, Chhetri, Brahmin, Newar, Kami, Magar and Tamang

290,254 Rai, Limbu, Chhetri, Brahmin, Magar, Tamang, Newar
127,461 Limbu, Chhetri, Brahmin, Rai, Gurung

90,186

101,631

Kathmandu

913,001

831,249

Sindhuli

142,123

154,069

296,192 Tamang, Magar, Chhetri, Brahmin, Newar, Sarki, Damai

Udayapur

149,712

167,820

317,532 Chhetri, Magar, Tharu, Kami, Newar, Rai, Yadav

2,500,299

2,592,517

Total

191,817 Limbu, Rai, Chhetri, Brahmin and Tamang
1,744,250 Brahmin, Chhetri, Newar

5,092,816
Source: CBS 2011
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has been a gradual shift towards the use of alternative
fuels, including kerosene and natural gas (LPG).
Proposed projects to develop hydropower could pose
additional threats, by disrupting environmental flows,
severing riverine connectivity, extracting building
materials, and developing ancillary infrastructure such
as service roads and the settlements that inevitably
follow infrastructure. Several road projects across the
SHL may add to the fragmentation and conversion of
the natural ecosystems in the landscape, compromising
ecosystem integrity.
Climate change has also emerged as a significant threat.
Analyses indicate that there could be changes to the
composition of forest communities as the range of species
shifts in response to environmental changes. Other
climate-induced vulnerabilities observed in recent years
include erratic rainfall, prolonged drought, landslides,
and flash floods. The overall climate change vulnerability
ranking of different districts is shown in Table 11.

Conservation gap
Most of the conservation and development initiatives
in the SHL have been confined to protected areas. Few
concerted efforts have done activities outside PAs except
for in the Dudhkoshi and Indrawati sub-basins where the
government (Water and Energy Commission Secretariat)
has implemented integrated watershed resource
management with support from WWF Nepal. There
has also been limited research of key flora and fauna.
Long-term snow leopard research has been recently
initiated and includes satellite GPS tracking and genetic
analysis, which confirms the need for landscape-scale
conservation and population connectivity.

2.3. Kanchenjunga Landscape (KL)
The Kangchenjunga Landscape (KL) is one of the
six transboundary landscapes identified by the
International Centre for Integrated Mountain
Development (ICIMOD) in the Hindu Kush Himalayan
(HKH) region. This important transboundary landscape
provides valuable ecosystem services that support
the wellbeing and livelihoods of people living in the
landscape, as well as millions living downstream.

Physical features and protected areas of KL
Stretched along the southern slope of Mount
Kangchenjunga, the Kanchenjunga Landscape covers
an area of 25,080.8 km2 and spreads across part of
eastern Nepal (21% of total KL area), Sikkim and
West Bengal of India (56%), and the western and
southwestern parts of Bhutan (23%). KL Nepal is
contiguous with the Quomolangma Nature Reserve
in Tibet (China), providing habitat connectivity
for alpine mammals, especially snow leopard, as
recommended by WWF and IUCN (2001). To the east,
it maintains connectivity with the Kanchendzonga2
protected areas complex in Sikkim, India. The
landscape was designed originally for transboundary
conservation and cooperation among Nepal, India,
and Bhutan.
KL Nepal covers an area of 5,190 km2 stretched across
four districts – Taplejung, Panchthar, Ilam (partly) and
Jhapa (Figure 7). Kanchenjunga Conservation Area
(KCA) was established in 1997. It covers a total area
of 2,035 km2. The physiography of KL Nepal rises from
the Terai (60 m asl) to the high mountains (8,586 m)
within a short aerial distance of 70 km. This is some of
the steepest terrain of the world.

Table 11. Overall climate change vulnerability ranking of SHL
Vulnerability ranking

Districts

Very high (0.787 - 1.00)

Kathmandu, Udayapur, Dolakha, and Ramechhap

High (0.601 - 0.786)

Taplejung, Solukhumbu, Okhaldhunga, and Khotang

Moderate (0.356 - 0.600)

Sankhuwasabha, Panchthar, Sindhuli, Bhojpur, and Sindhupalchok

Low (0.181 - 0.355)

Dhankuta, Terhathum, and Kavre

Very low (0.000 - 0.180)

Ilam
Source: NAPA, 2010

2 In Nepal, the transliteration of this name is Kanchenjunga. In India, it is Kanchendzonga.
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Figure 7. Map of KL. The inset map shows the extent of the landscape, outlined in black

The KL has four distinct regions:
1. Terai (about 60 m to 150 m asl) is a northern
portion of the Gangetic plain extending to the
Nepal-India border in the south. The plain area of
the Terai is about one fourth of the KL Nepal and
covers more than two-third of the Jhapa district.
Being a sediment deposition zone, the fertile soil
makes this area suitable for intensive cultivation.
2. Bhabar region (150 m to 300 m), on the border of
the Ilam and Jhapa districts, is covered mainly by
forests.
3. Churia and mountainous region (300 m to 3,000
m) is dominated by rugged terrain including the
Churia and the Mahabharat ranges. The Churia is

4.

the most environmentally fragile region covering
some parts of Jhapa (19,207 ha) and Ilam (39,140
ha). Panchthar district and some of Ilam lie in this
region.
High Mountain/Himalayan region (3,000 m
to more than 8,000 m) is dominated by the
mountains rising up to Kangchenjunga (8,586 m).
The northeast border between Nepal and India is
along the Singhalila mountain range, running north
to south.

The main river systems in the KL are the Tamor, Kabeli,
Kankai, and Mechi Rivers. Maipokhari, a pond and
wetland, is a Ramsar protected site in this landscape.

Table 12. Physical features in KL
District

Area (Km2)

Elevation (m asl)

Ilam

859.30

115 - 3,619

Jhapa

932.20

62 - 783

Panchthar

547.47

581 - 4,627

Taplejung

2851.78

582 - 8,561
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Ecological attributes of KL
The Kanchenjunga Landscape has exceptionally rich
biodiversity with bio-climatic zones ranging from the
lowland Terai to the high mountains including Mt.
Kanchenjunga. Fifty-four species of mammals have
been reported in Kanchenjunga, of which the NPWC
Act 1973 protects some 15 species (MoFSC 2015).
These protected species include globally significant
wildlife, such as snow leopard (Panthera uncia), red
panda (Ailurus fulgens), himalayan black bear (Ursus
thibetanus), and asian elephant (Elephas maximus).
The landscape harbors many globally threatened
birds including Satyr tragopan, Gallinago nemoricola,
Turdoides nipalensis, Gyps bengalensis, Gyps
tenuirostris etc. Spiny babbler, an endemic bird species

of Nepal occurs in all KL Nepal districts. Common fish
species include mahaseer (Tor putitora), rohu (Labeo
coeruleus) and sidre (Semiplotus semiplotus). The
endemic fish species viz. titemacha (Psilorhynchoides
pseudecheneis) is common. The KL has over 197
species of butterflies.

Land cover and forest types
Land use and land cover in the landscape is shown in
Table 13. Forest covers over 35% of the KL. There are 30
species of protected and threatened plants in KL Nepal
(MoFSC 2015). The Kangchenjunga - Singhalila ridge
alone has 22 species of flowering plants, which are
reported as threatened based on IUCN, CITES and GoN
threat categories. KL Nepal has 21 species of flowering
plants that are endemic to the landscape (MoFSC 2015).

Table 13. Land use and land cover in KL
Land use and land cover type

Area (Km2)

Percent

Forest

1,815.82

35.0

Non-forest

3,123.80

60.2

246.06

4.7

Shrub

4.32

0.1

Total

5,190.00

100

Other wooded land

Conservation Landscapes of Nepal |

19

Table 14. Population and dominant ethnic groups in KL
District
Taplejung
Panchthar

Male

Female

60,552

66,909

Total Dominant ethnic groups
127,461 Limbu, Chhetri, Brahmin, Rai, Gurung

90,186

101,631

191,817 Limbu, Rai, Chhetri, Brahmin and Tamang

Ilam

141,126

149,128

290,254 Rai, Limbu, Chhetri, Brahmin, Magar, Tamang, Newar

Jhapa

385,096

427,554

812,650 Brahmin, Chhetri, Limbu, Rai, Dholi, Newar, Tamang

Total

676,960

745,222

1,422,182
Source: CBS 2011

Table 15. Overall climate change vulnerability rankings of the KL districts
Vulnerability ranking

Districts

Very high (0.787 - 1.00)

None

High (0.601 - 0.786)

Taplejung

Moderate (0.356 - 0.600)

Panchthar

Low (0.181 - 0.355)

None

Very low (0.000 - 0.180)

Ilam and Jhapa
Source: NAPA, 2010

Socio-economic features
Over 1.4 million people of diverse ethnic groups inhabit
the Kanchenjunga landscape. The main groups include
Limbu, Rai, Brahmin, and Tamang. The population and
dominant ethnic communities of each district in KCL is
shown in Table 14.

Threats to the Kanchenjunga Landscape
The KL is exploited commercially on a large scale. For
instance, companies have converted vast areas of
natural forest into tea plantations in Ilam and Jhapa,
resulting in the loss of unique ecosystems and their
services. The use of pesticides in the tea gardens has
a significant impact on the local and downstream
environments. The KL is vulnerable to the effects of
climate change as seen in Table 15.

Strengths and gaps
The potential for tourism in the KL is high. Mount
Kanchenjunga, Maipokhari (Ramsar site), and
Kanchenjunga CA are among the most popular tourist
destinations. The local community manages KCA.
However, achieving meaningful management of the
landscape through true collaboration among the three
countries - India, Nepal, and China - is still a challenge.

2.4. Kailash Sacred Landscape (KSL)
The boundary delineation of the Kailash Sacred
Landscape (KSL) is based on the locations of sacred
sites and features, especially Mount Kailash, which is
an important religious and pilgrimage site for people of
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Hindu, Buddhist, Bön, and Jain faiths. The mountain lies
near Lake Manasarovar and Lake Rakshastal in Tibet.
Mount Kailash is near the source of some of the longest
rivers in Asia: the Indus, the Sutlej, the Brahmaputra,
and the Karnali Rivers.
The Kailash Sacred Landscape (KSL) covers an area of
over 31,000 km2 in the remote southwestern portion
of Tibet Autonomous Region of China, the adjacent
districts in far-western Nepal, and the northeastern
flank of Uttarakhand State in northern India (Figure 8).
Currently, the Governments of Nepal, India, and China,
with the support of ICIMOD, have been implementing
the Kailash Sacred Landscape Conservation and
Development Initiative (KSLCDI) to achieve the
long-term conservation of ecosystems, habitats,
and biodiversity while encouraging sustainable
development, enhancing the resilience of communities
in the landscape, and safeguarding the cultural linkages
of local populations.

Physical features and protected areas of KSLNepal
KSL-Nepal covers 13,246.18 km2 and four districts in
Nepal: Humla, Bajhang, Baitadi, and Darchula (Table
16). The altitude ranges from 518 m asl in Darchula to
7,337 m in Humla. In KSL-Nepal, two protected areas
are managed by DNPWC, Apinampa CA and Khaptad NP
(partly). Api-Nampa CA was established in 2010 with a
total area of 1,903 km2. Khaptad NP was established in

Figure 8. Map of KSL. The inset map shows the extent of the landscape, outlined in black.

1994, with an area of 225 km2 and an adjoining buffer
zone covering 216 km2.
Major rivers in KSL include the Mahakali, Humla Karnali,
and Seti rivers. KSL-Nepal has numerous wetlands
with Humla district having 381 wetlands, Bajhang 25,
Darchula 19, and Baitadi having one.

Ecological attributes
This KSL is at the intersection of three major floristic
zones: the Western Himalayan, Eastern Himalayan,
and Central Asiatic. It also falls within a Himalayan
Biodiversity Hotspot with five major eco-regions - the

Western Himalayan subtropical broadleaf forest, Western
Himalayan subtropical pine forest, Western Himalayan
broadleaf forest, Western Himalayan subalpine conifer
forest, and Western Himalayan alpine shrub and
meadows. Thus, the KSL is biologically diverse.
KSL-Nepal has 83 species of mammals, 455 birds, 38
amphibians and reptiles, and 119 fish species. Of these,
22 mammals, 12 birds, and 1 reptile are on the IUCN
Red List. Eight mammals, 7 birds, 22 reptiles, and 8 fish
species are either endemic or have restricted range
distributions. In addition, 35 species of these mammals
and 73 species of these birds are listed in various

Table 16. Physical features of KSL-Nepal
District

Area (km2)

Elevation (m asl)

Baitadi

1,484.64

2,439 - 6,936

Bajhang

3,452.07

915 - 7,035

Darchula

2,334.02

518 - 7,134

Humla

5,975.45

1,524 - 7,337

Total

13,246.18
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Socio-economic information

categories in the Convention on International Trade
in Endangered Species (CITES). Ten mammals, four
birds, and one reptile are listed as legally protected
by the Government of Nepal (GoN). Important fish
species include Schisothorax nepalensis (endemic) and
Schisothorax raraensis (restricted-range).

The KSL-Nepal includes a diverse, multi-cultural
assemblage of human communities. The total human
population of this area is about 630,190, with the
highest population in Baitadi district, and the lowest
in the largest district, Humla. Although the main
occupation of over 70% of the population is agriculture,
this is a food deficit area, with most families not
growing enough food for the full year.

Land cover and forest types
The KSL-Nepal has high floral diversity with over onethird (more than 2,000 species) of all angiosperms in
Nepal. There is a wide range of agricultural biodiversity,
with globally significant genetic resources and locally
important land races of crop seeds maintained
by farmers. The area has many wild relatives of
economically important food crops. For example,
over 200 species of NTFPs are used for food and/or
medicine in Bajhang district, and of these, 38 species
(or their products) are commonly traded. Darchula
district has 83 species of NTFPs, of which 73 species are
used in ethno-medicine.

The low literacy rates and health indicators throughout
the four districts, reflect the widespread poverty in the
area. Chronic malnutrition is prevalent among children
under five, and the percentage of the population with
access to safe drinking water is very low. Common
concerns are the marginalization of women and seasonal
out-migration of youth for employment. Geographically,
this area is the most remote and underdeveloped region
in Nepal, with a limited the road network.
The main ethnic groups or castes in KSL-Nepal are
Chhetri, Brahman, Thakuri, Tamang, Bhote, Dalit, Lama,
and Byasi. More than 90% of the population is Hindu,
followed by Buddhists and others (Table 18).

Within KSL-Nepal, forest covers 24% of the total
area and pasture and rangelands cover more than
18%. There are 18 forest types in this region. The
government manages most forests, but, a significant
portion is under community forest management, with
some under leasehold and private forestry.

Threats
The key threat is heavy grazing by livestock, followed
by deforestation and unsustainable harvesting of
Cordiceps. Over 90% of households use firewood
for cooking, placing considerable pressure on the
northern, high elevation forests, which are slow to
regenerate.

Land use patterns in the region indicate that the
amount of arable land is quite low, with less than 1%
of the total land being irrigated (Table 17).

Table 17. Land cover and land use in KSL-Nepal
Land use

Area (Km2)

Forest

3,618.0

Non-forest

8,418.4

Other wooded land

1,176.4

Shrub

33.4

Total

13,246.2

Table 18. Population and manor ethnic groups in groups in KSL
District

Male

Female

Baitadi

117,407

133,491

250,898

Chhetri, Brahmin, Kami, Thakuri, Damai, Sarki

Bajhang

92,794

102,365

195,159

Chhetri, Brahmin, Kami, Thakuri, Damai, Sarki

Darchula

63,605

69,669

133,274

Chhetri, Brahmin, Kami, Thakuri, Damai, Sarki

Humla

25,833

25,025

50,858

299,639

330,550

630,189

Total

Total Dominant ethnic groups

Chhetri, Brahmin, Tamang, Thakuri, Kami, Damai, Sarki
Source: CBS 2011
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Table 19. Overall climate change vulnerability ranking in KSL
Vulnerability ranking

Districts

Very high (0.787 - 1.00)

None

High (0.601 - 0.786)

None

Moderate (0.356 - 0.600)

Darchula, Baitadi, Humla, and Bajhang

Low (0.181 - 0.355)

None

Very low (0.000 - 0.180)

None
Source: NAPA, 2010

The high numbers of pilgrims also cause severe
impacts, especially from litter, use of fuelwood, etc.
Other environmental threats in KSL Nepal are geological
instability due to the steep topography, extreme
climatic conditions, and turbulent rivers. The steep
mountainous region is prone to natural disasters, with
landslides and landslips being common during the rainy
season. The vulnerability of districts to the impacts of
climate change is moderate and the climate change
vulnerability ranking of different districts in KSL is
shown in Table 19.
ICIMOD is the main conservation institution working
in the KSL to strengthen regional, trans-boundary
cooperation by institutionalizing the elements of
the regional cooperation framework. Regular transboundary meetings are held to review progress and
strategize the future actions.

Strengths and gaps
All three countries are interested in the high potential
for heritage tourism of the KSL. The areas surrounding
Mt. Kailash and Mansarovar Lake, two important sacred,
religious destinations, now have protection status.
Moreover, local committees are active in conservation
and development in Api Nampa Conservation Area.
A series of trans-boundary meetings and a research
study of snow leopards, Cordiceps (yarsagumpa),
participatory NRM plans, and exchange visits for
community leaders are notable accomplishments.
However, there are some gaps at the management
level. An apex committee council has yet to be formed
and institutionalized in Api-Nampa Conservation Area.
In 2014, monitoring for snow leopards was initiated
in Api Nampa Conservation Area, but a larger area
of suitable habitat has to be surveyed. Achieving
a meaningful tri-state landscape through true
collaboration among the three countries, India, Nepal
and China, is still a challenge.

2.5. Chitwan-Annapurna Landscape
(CHAL)
In 1999, the Chitwan-Annapurna Landscape (CHAL)
was identified as a conservation landscape to maintain
north-south ecological connectivity between Chitwan
National Park in the south and Annapurna CA, Manaslu
CA, and Langtang NP in the north. It includes the
Gandaki river basin and adjoins SHL in the east.
Since 1999, the management goal of the CHAL has
evolved to manage the CHAL through an integrated,
river basin planning approach for climate-smart
conservation. This strategy promotes sustainable
practices for development and the management of
natural resources to achieve the goals of persistent
biodiversity and continued provision of ecosystem
goods and services, which support equitable and
inclusive economic prosperity.

Physical characteristics and protected areas
in CHAL
The 32,090-km2 landscape covers 19 districts and an
elevation range from about 100 m in the Terai to over
8,000 m in the Himalaya. Thus, CHAL has a wide range
of the eco-physiographic zones of the Nepal Himalaya
(Figure 9), including subtropical forests, temperate
broadleaf forests, conifer forests, alpine ecosystems,
and semi-desert in the rain shadow of the Himalaya.
CHAL’s geology and climate vary considerably between
the physiographic zones of the Siwalik Hills (11.4
%), mid-hills (37.8%), and high mountains and high
Himal (50.8%). The average minimum and maximum
reported temperatures range from 5ºC to 40ºC, while
the average annual rainfall ranges from 165 mm at Lo
Manthang (Mustang) to 5,244 mm at Lumle (Kaski).
In the south, the CHAL overlaps with the TAL in
four districts - Palpa, Nawalparasi, Chitwan, and
Makwanpur. The CHAL covers the Gandaki Basin and its
seven main sub-river basins and their tributaries: the
Conservation Landscapes of Nepal |
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Figure 9. Map showing CHAL area

Kali Gandaki, Seti, Marsyangdi, Daraudi, Budhi Gandaki,
Trishuli, East Rapti, and Narayani rivers.
The CHAL includes six protected areas: Chitwan
National Park (CNP) and its Buffer Zone, a portion
of Parsa Wildlife Reserve (PWR) and its Buffer Zone,
Shivapuri-Nagarjun National Park (SPNNP), Annapurna
Conservation Area (ACA), Manaslu Conservation Area
(MCA), and the western half of Langtang National Park
(LNP) and its Buffer Zone. The altitude in CHAL ranges
from 103 m in Chitwan to 8,360 in Myagdi (Table 20).

Conservation Act (NPWC 1973). These well-known
species include tiger, rhinoceros, elephant, and gaur in
Chitwan National Park and snow leopard, Tibetan wolf,
and brown bear (Ursus arctos) in the alpine areas. The
threatened species in the mid-montane forests are wild
dog, clouded leopard, common leopard, musk deer,
and red panda. These are flagship species for Nepal,
which require either specialized habitats, or large areas
of connected habitats. Other, less known species, such
as the himalayan field mouse (Apodemus gurkha), is
endemic to the upper temperate forests of Nepal and
found in the CHAL.

Ecological attributes of CHAL
The CHAL has a rich diversity of flora and fauna. It includes
parts of four Global 200 Ecoregions: the Eastern Himalayan
Alpine Scrub and Meadows, Eastern Himalayan Broadleaf
and Conifer Forests, Terai-Duar Savannas and Grasslands,
and Western Himalayan Temperate Forests.
More than 104 species of mammals have been
recorded in the CHAL region (WWF 2000, Bhuju et al.
2007), including several endangered, large vertebrates,
which are protected by the National Parks and Wildlife
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Over 500 species of birds have been recorded in the CHAL,
including several bird species with restricted ranges (Baral
& Inskipp 2005, Bhuju et al. 2007). Several bird species
migrate between altitudes or across the Himalaya, for
instance, the Ruddy Shelduck, Common Merganser, Lesser
Whistling Duck, and Little Grebe. The Little Grebe uses
the deep river valleys of the Gandaki basin as flyways
(Grimmett et al. 2000, Baral & Inskipp 2005). All these
migrant birds require the habitat connectivity of the CHAL
to facilitate seasonal movements.

Table 20. Physical features of CHAL
Districts

Area (km2)

Elevation (m asl)

384.21

678 – 2,257

Baglung

1,516.21

579 – 4,042

Chitwan

2,244.30

103 – 1,939

Dhading

1,890.49

277 – 7,099

Gorkha

3,654.66

240 – 8,123

Gulmi

1,073.01

465 – 2,682

Kaski

2,088.38

376 – 8,085

Lamjung

1,667.05

370 – 7,717

Makwanpur

1,418.01

231 – 2,583

Manang

2,326.25

1,584 – 7,935

Mustang

3,568.44

1,622 – 7,051

Myagdi

2,068.18

798 – 8,160

Nawalparasi

1,451.47

106 – 1,928

Nuwakot

1,197.39

396 - 5,061

Palpa

856.51

292 – 1,938

Parbat

542.30

516 – 3,307

Rasuwa

1,528.92

602 – 7,214

Syangja

1,039.02

319 – 2,257

Tanahun

1,575.22

184 – 2,122

Arghakhanchi

Total

32,090.00

© WWF Nepal, Hariyo Ban Program/ Nabin Baral
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The other taxonomic groups, such as reptiles, amphibians,
and invertebrates, have not been well documented,
but the known species include some that are endemic
or specialists in this habitat (Bhuju et al. 2007, Thapa
et al. 2016). The rivers support important fish fauna,
including some that are habitat specialists with narrow
ecological tolerances. Several fish species require river
connectivity to migrate for spawning - sahar (Tor species),
katle (Neolissocheilus hexagonolepis), and snow trout
(Schizothoraichthys species and Schizothorax species).
More than 3,430 plant species have been recorded in
the CHAL (BPP 1995), including almost 100 species that
are endemic to Nepal (Rajbhandari & Adhikari 2009,
Rajbhandari & Dhungana 2010, 2011). Many endemic
species are found in the Upper Kali Gandaki valley and
the Annapurna Himal complex in Kaski, Myagdi, and
Mustang districts in the Annapurna Conservation Area
(Shrestha & Joshi 1996). Several plants are now rare
and threatened due to human activities that act in
synergy with the effects of climate change.
The alluvial floodplains are covered by grasslands and
savannas, dominated by grasses such as species of
Saccharum, Narenga, Themeda, Phragmites. The tropical
forests in the Chure, below 1,000 m, are dominated by
Sal, Dalbergia sissoo, Terminalia species, Adina cordifolia,
Lagerstroemia parviflora, Bombax ceiba, Albizia species,
Eugenia jambolana, Anogeissus latifolia, and Acacia
catechu. The riparian zone has Trewia nudiflora, Mallotus
philippensis, Dalbergia sisoo, and Acacia catechu.
From 1,000 to 2,000 m, the subtropical broad-leaved
forests are dominated by Schima wallichii and
Castanopsis indica, mixed with Cedrella toona and
Alnus nepalensis along the streams and in moist places.
The subtropical conifer forest on the dry southern
slopes is dominated by Pinus roxburghii.
The temperate forests, between 2,000 - 3,000 m, have
mixed broad-leaved forests dominated by Quercus
lamellosa, Castanopsis tribuloides, and species of

Lauraceae in the lower mountain regions. Forests in the
upper areas have Quercus semecarpifolia, Acer species,
and Rhododendron species. Temperate conifer forests
are dominated by Pinus wallichiana, Abies spectabilis,
and Tsuga dumosa. Larix himalaica forests are found in
the Langtang and Budhi Gandaki valleys. The subalpine
forests between 3,000 - 4,100 m are mostly Abies
spectabilis, Betula utilis, and Rhododendron species.

Land use and land cover in CHAL
The main natural ecosystems of the CHAL are forests and
grasslands, with more than 38% of the landscape under
forest cover (Table 21). However, most forests are highly
fragmented. The river system is a crucial, and critically
important, life-giving ecosystem, while the northern
cryosphere (glacial ice and snow) is the water tower of
CHAL. The agro-ecosystems form a The agro-ecosystems
form an anthropogenic matrix of land use through the
landscape CHAL, especially below the alpine areas. Most
grasslands are rangelands, grazed by domestic livestock.
The wetlands include natural ecosystems such as lakes
and ponds, riverine floodplains, swamps and marshes,
man-made wetlands for water storage, and wet
agricultural lands. Two natural wetlands are Ramsar
sites - Gosaikunda in Langtang and Beeshazari in
Chitwan. Other important wetlands include the lakes in
the Pokhara valley and Tilicho Lake in Manang District.
The natural ecosystems in the CHAL provide a range
of ecosystem goods and services for people and help
achieve the national goals for economic development.
The protected areas, wetlands, and forests are essential
for conserving these ecosystem goods and services,
such as water, food, traditional medicines, and natural
resources that support people’s livelihoods. Forests also
help to regulate floods and control disease; provide
spiritual, recreational, and cultural benefits; and support
ecological processes, such as nutrient cycling.
The CHAL forests are under six types of management
regimes: 1) protected areas, 2) government-managed

Table 21. Land use and land cover in CHAL
Land use

Total

Percent

Forest

12,392.7

38.6

Non Forest

18,460.4

57.5

1,020.3

3.2

Shrub

216.7

0.7

Total

32,090

Other Wooded Land

100
Source: FRA 2015
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forests, 3) DoF protection forests, 4) community forests,
5) leasehold forests, and 6) buffer zone community
forests. Private forests are common in CHAL for
household subsistence needs (Gautam et al. 2002), but
their contributions to conservation from a landscape
perspective, have yet to be assessed. Twenty-nine
percent of the forests in the CHAL are under three
community-based management regimes (WWF 2013),
such as conservation areas and buffer zones.
Most agriculture in CHAL is subsistence, with only
small areas of commercial farming. The climatic
and topographic variability leads to diversity in the
agricultural practices, crops, and livestock varieties. The
main crops are rice, maize, wheat, and millet in the
mid-hills and Terai. The main crops in the mountains
are maize, wheat, barley, buckwheat, and potatoes.
Commercial horticulture is becoming popular, especially
in the areas with good access to market centers.

The total population of CHAL in 2011 was over 5
million. The population grew by an average annual
rate of 0.41 percent from 2001-2011, which is much
lower than the national average of 1.4 percent (CBS
2011). The low rate of population growth is due in
part to the outmigration of youth seeking employment
opportunities overseas or elsewhere in the country.
This trend has affected the available labor force and
caused the abandonment of agricultural lands, which
has implications for food security, socio-economic wellbeing, and gender roles in resource management and
governance. The population and major ethnic groups in
CHAL are shown in Table 22.

Socio-economic information

The main sources of income for people in CHAL are
agriculture, livestock, forests and other community
resources, business, wage laboring, and remittances.
Other income sources for rural households are salaried
jobs, tourism related business, forestry, and wage
labor. The percentage of employed people is higher in
CHAL (45%) than the national average of 30 percent.

CHAL has a diverse social composition based on
ethnicity, caste, and culture. These groups include
Brahmin, Chhetri, Newar, Gurung, Magar, Tamang,
Gharti, Damai, Kami, Sarki, and Gandharba. Dalits
are the most disadvantaged group, both socially and
economically (HBP/WWF 2013). Most people in CHAL
are Hindu followed by Buddhist. CHAL has several
important religious sites, such as Muktinath, Devghat,
Manakamana, Bindhabasini, and Baglung Kalika.

Agriculture and tourism are the main economic activities
but remittances contribute almost half (46%) of the
average household income, becoming the most powerful
economic force transforming rural life and livelihoods.
There is a high level of inequality in access to land, which
has compelled the poor to look for alternatives to farming,
usually in cities or abroad. The participation of women and
other marginalized groups in the management of natural

Table 22. Population and major ethnic groups in CHAL
District
Arghakhanchi
Baglung
Chitwan
Dhading
Gorkha
Gulmi
Kaski
Lamjung
Makwanpur
Manang
Mustang
Myagdi
Nawalparasi
Nuwakot
Palpa
Parbat
Rasuwa
Syangja
Tanahun
Total

Male
86,266
114,605
279,087
157,928
120,541
117,817
235,576
77,505
206,684
3,664
7,317
42,289
213,793
134,071
115,840
65,357
21,775
125,872
147,411
2,273,398

Female
111,366
148,100
300,897
178,322
148,847
156,169
254,853
91,599
213,793
2,863
6,482
55,013
339,833
144,390
145,340
81,719
22,023
162,168
183,170
2,746,947

Total
197,632
262,705
579,984
336,250
269,388
273,986
490,429
169,104
420,477
6,527
13,799
97,302
553,626
278,461
261,180
147,076
43,798
288,040
330,581
5,020,345

Dominant ethnic groups
Brahmin, Chhetri, Magar, Kami, Newar, Damai, Sarki
Magar, Brahmin, Chhetri, Kami, Newar, Damai, Sarki, Thakuri
Brahmin, Tharu, Chhetri, Tamang, Newar, Gurung, Magar, Kami,
Tamang, Brahmin, Chhetri, Magar, Kami, Newar, Magar
Gurung, Brahmin, Chhetri, Magar, Newar, Kami, Tamang
Brahmin, Chhetri, Magar, Kami, Newar, Damai, Sarki, Thakuri, Gurung
Brahmin, Gurung, Chhetri, Magar, Tamang, Newar, Kami, Damai
Gurung, Chhetri, Brahmin, Magar, Newar, Kami, Tamang
Tamang, Brahmin, Chhetri, Magar, Newar, Kami
Gurung, Tamang, Chhetri, Brahmin, Magar, Kami
Gurung, Magar, Kami, Chhetri, Brahmin, Tamang, Thakuri
Magar, Chhetri, Kami, Brahmin, Damai, Sarki, Thakuri, Gurung
Brahmin, Magar, Tharu, Chhetri, Newar, Kami, Tamang, Yadav, Gurung
Tamang, Brahmin, Chhetri, Kami, Newar, Magar, Rai, Damai
Magar, Brahmin, Chhetri, Kami, Sarki, Damai, Thakuri
Brahmin, Chhetri, Magar, Kami, Damai, Sarki, Gurung, Thakuri
Tamang, Brahmin, Chhetri, Kami, Newar, Magar, Rai, Damai
Brahmin, Magar, Gurung, Chhetri, Newar, Kami, Damai, Sarki
Magar, Brahmin, Chhetri, Gurung, Newar, Kami, Tamang, Damai
Source: CBS, 2011
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resources and other community development activities
have been increasing over the years.

projects such as schools, colleges, hospitals, and temples
being constructed or planned.

Key threats

The earthquakes in April and May 2015 left the
landscape even more destabilized. As climate
change manifests as unpredictable rainfall regimes
and increasing temperatures, it is also causing
environmental and ecological change. It may cause
forest fires, water shortages, decreased agricultural
productivity, natural disasters such as floods and
landslides, disease outbreaks, and species to shift their
range or become extinct (Panthi et al. 2015).

The CHAL strategic plan (2016-2025) provides a
comprehensive analysis of the threats to biodiversity
and ecological integrity of the landscape and to
achieving socio-economic prosperity of the people in
the CHAL. The analysis addresses a range of threats
from unsustainable development and natural resource
use to climate change and effluents from agriculture,
industries, and large and small settlements that pollute
life-supporting rivers. It highlights issues such as the
loss, degradation, and fragmentation of forests, and
the series of dams compromising the river systems and
ecological integrity of the landscape.
Infrastructure development - roads, airports, railways,
communication, and electricity transmission lines that does not incorporate engineering standards and
measures to ensure the conservation and balance of
ecosystems contributes to environmental degradation.
While such infrastructure is essential for economic
development, the development efforts will not be
sustainable if the process causes loss of ecosystem
services and environmental stability.
For instance, there are several large infrastructure
development projects already under construction or in
the planning phases in the landscape. These include
roads and highways, hydropower projects, and plans for
urban expansion. Major road projects, such as the Prithivi
and Siddhartha Highways, and more than 90 other road
projects (Department of Roads, GoN 2014) will fragment
the CHAL’s forest ecosystems, disrupting animal
movements and migrations, and ecological connectivity
(Basnet et al. 1999, 2015). Thirty-six hydropower
projects along the rivers of the Gandaki basin (Nepal
Electricity Authority 2014) will disrupt ecological
connectivity and environmental flows. Transmission lines
will add to the growing numbers of linear infrastructure
that can fragment terrestrial habitats. The large
settlements in the CHAL include 28 municipalities and
business centers, with several community development

Many of these environmental impacts are already
manifesting and need solutions. Deforestation and habitat
fragmentation in the CHAL region is already a growing
concern due to forest fires, illegal felling, uncontrolled
grazing, and encroachment on forests. Heavy grazing
in alpine habitats is common due to the large numbers
of sheep, goats, and yak or chauri crossbreeds. There is
competition between wild animals and livestock, which
often further degrades pasturelands.
As people respond and attempt to adapt to the changing
availability of resources, there will also be significant
socio-economic and political impacts from climate
change. The strategic plan identifies the underlying
causes of deforestation and forest degradation as
poverty, growing populations, lack of awareness on
importance of forests, political instability, weak law
enforcement, and weak governance in government
offices and some community-based groups.
Floods, landslides, and droughts have already become
frequent. The fragile Siwalik Hills face a higher level of risk
from these disasters. In the mountains, there is a greater
risk of glacial lake outburst floods (GLOF), especially in the
upper catchment areas of the Marsyangdi, Seti, and Budhi
Gandaki Rivers. Past studies have identified the Thulagi
Glacial Lake in the Marsyangdi Basin and many other
glacial lakes in the CHAL as being potentially dangerous.
Based on the NAPA climate vulnerability ranking, Lamjung
district is the most vulnerable district followed by Dhading,
Gorkha, Chitwan, and Manang (Table 23).

Table 23. Overall climate vulnerability ranking in CHAL
Vulnerability ranking

Districts

Very high (0.787 - 1.00)

Lamjung

High (0.601 - 0.786)

Dhading, Gorkha, Chitwan and Manang

Moderate (0.356 - 0.600)

Baglung, Mustang, Parbat, Tanahun, Makwanpur, Myagdi, Rasuwa, Nawalparasi, and Kaski

Low (0.181 - 0.355)

Nuwakot, Gulmi, Arghakhanchi, and Syangja

Very low (0.000 - 0.180)

Palpa
Source: NAPA, 2010
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Chapter

3

Proposed Conservation Landscapes

The existing conservation landscapes cover a large
area of Nepal to conserve many endangered and
irreplaceable species and important ecosystem
processes - especially the hydrological flows. Still, there
are two notable gaps.

(b) Socio-cultural criteria
n

n

The Karnali river basin is one of Nepal’s largest river
systems and has several important protected areas.
The habitat in the northern alpine areas is the largest
expanse of connected habitats for snow leopard. The
mid hills have an important red panda population,
and the lower reaches of the river support significant
populations of Gangetic river dolphins, gharial, and
mugger crocodiles. The lower Karnali river system
supports populations of several endangered species,
including tiger, elephant, rhinoceros, and swamp deer.
In the eastern Terai, the Trijuga area is important
habitat for populations of wild elephant and gaur (Bos
gaurus). The Koshi Tappu Wildlife Reserve supports
Nepal’s only population of wild water buffalo (Bubalus
arnee) and harbors threatened birds such as the Bengal
Florican and Swamp Francolin.
In response to these gaps, two additional conservation
landscapes have been proposed. The gaps were
assessed based on the following are the criteria:

n

n
n

(c) Geographic criteria
n
n
n
n

n
n

n

Globally important ecoregions
Conservation opportunities at scales of river basin
and/or watershed for:

Environmental flows, including trans-boundary
ecosystem services and ecosystem contiguity

Biodiversity, including richness, presence
of threatened and endangered species, or
endemic species and their habitats

Species/ecosystems of national, regional, and
global importance and extent of their habitats

Large -scale ecosystem processes (e.g.
migrations, environmental flows)

High-value non-timber forest products (NTFPs)
or medicinal and aromatic plants (MAPs)
Protected areas, Ramsar Sites, and other
conservation priority areas

Geographical location of the landscape
Trans-boundary or inland landscape
Contiguity and connectivity with adjacent
landscapes
Unique geographic characteristics

(d) Climatic criteria
n

(a) Ecological criteria

Specific castes or ethnic groups and their cultures,
religious or heritage sites, or traditions linked with
biodiversity for their livelihoods. For example, the
concept of a “Beyul” or sacred valley in the SHL.
Specific natural resources on which those caste
or ethnic groups depend for their livelihoods. For
example, Bhir mahuri or high value NTFPs or MAPs
in Karnali zone.
Specific skills of caste or ethnic groups that provide
them a source of livelihoods. For example, honey
hunting or the wooden utensils of the Raute
people.
Urbanization and infrastructure development
Inaccessibility and geographical isolation causing
poverty, marginalization, lack of well-being,
and difficult access to health, education, and
employment opportunities.

n

Climate Vulnerability ranking (NAPA report)
Extent of potential climate impact on the natural
environment and biodiversity (GLOF, prolonged
drought, forest fire, invasive plants, landslides)

Both proposed landscapes require further research and
fact-finding to develop strategic conservation plans.

3.1 Karnali Conservation Landscape
(KCL)
The Karnali River originates near Mansarovar and Rokas
lakes in the Tibetan Autonomous Region of China and
flows southwards to confluences with the Seti River
draining the western area of the catchment (202 km)
and the Bheri River (268 km) draining the eastern
catchment. The smaller Mugu, Humla, Jumla, Tila, and
Sinja rivers join the Karnali as it flows south through
this remote terrain (Figure 10). The Karnali River enters
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the Terai as two branches, the Geruwa in the east and
Kauralia Karnali in the west.
The proposed Karnali Conservation Landscape coincides
with the Karnali river basin, to cover an area of
31,471.42 km2 in 18 districts (Table 24). The protected

areas in the KCL include Shey Phoksundo National Park,
Rara National Park, Khaptad National Park, and the
Dhorpatan Hunting Reserve. The Karnali basin has 1,361
glaciers covering 174 km2 with estimated ice reserves
of 128 km3 (WECS, 2011). These represent important
water towers.

Table 24. Physical features of KCL
District

Area (km2)

Elevation (m asl)

Achham

1,699.25

333 - 3,830

Baglung

320.65

2,472 - 4,686

2,289.61

710 - 6,921

307.73

622 - 2,622

Bajura
Dadeldhura
Dailekh

1,472.68

556 - 3,967

Dolpa

7,946.34

1,496 - 7,744

Doti

2,019.62

300 - 3,283

Jajarkot

2,220.36

605 - 5,421

Jumla

2,553.28

1,997 - 6,375

Kalikot

1,649.00

739 - 4,485

Mugu

3,188.51

1,115 - 6,702

Myagdi

224.13

2,959 - 7,746

Rukum

2,853.95

675 - 6,893

Salyan

640.80

510 - 2,507

2,085.51

198 - 2,783

Surkhet
Total

31,471.42

Figure 10. Proposed KCL land use land cover and protected area network
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The KCL has five sub-basins: Humla Mugu Karnali, Jumla
Karnali, Seti Karnali, Bheri, and Chisapani (Figure 9).
These sub basins could be the implementation units for
landscape programs.

Geographic rationale for proposed Karnali
Conservation Landscape (KCL)
The Karnali basin is one of the largest river basins in
Nepal. Conservation in the KCL will provide ecological
connectivity between the upper regions of the Karnali
basin and the habitats of the Terai Arc Landscape,
allowing for the movement of species and for
ecosystem processes. The north-south linkages are
especially important for environmental flows and as
potential corridors and refugia for climate change
related migrations.
The Karnali landscape has river corridors along the Seti,
Bheri and Humla, Mugu Karnali, Tila, and Sinja rivers,
which facilitate free movement of wildlife from one
protected area to another. The land cover along these
rivers includes natural forests, community forests, and
leasehold forests. The rivers also facilitate upstreamdownstream movement of aquatic animals, especially
migratory fishes.

Ecological Rationale for KCL
The proposed KCL includes a range of ecological
zones, from the Siwaliks in the south to the high
Himalaya, all of which contribute to the landscape’s
rich biodiversity and cultural diversity. Importantly, the
KCL includes a large portion of the Siwaliks and mid-

Box 1: The Karnali Conservation Landscape will:
• Facilitate and enhance the ecological and hydrological
process that sustain biological communities in the
Karnali basin
• Conserve ecosystem services (especially water) that
sustain human communities and their livelihoods
• Maintain ecological connectivity of high alpine species
(e.g., snow leopard) with adjacent landscapes, along
the latitudinal axes.
• Facilitate conservation and sustainable management of
NTFPs/MAPs that sustain livelihoods.
• Facilitate north-south wildlife movement by the
conserving ecological corridors and restoring
bottlenecks
• Conserve climate change corridors and refugia for
biodiversity
• Support sustainable eco-tourism and cultural tourism
• Harmonize conservation and development through an
integrated strategic plan.

hills, especially between 800 m and 2800 m, of which
the existing protected area system of Nepal has very
little represented. These highly diverse ecosystems
are experiencing acute pressures from the growing
population (Shrestha et al. 2010).
In the KCL, the remaining forest cover is about 14,186
km2, or 33% of the total area. Other land cover includes
grassland or rangeland, shrub lands, and water bodies
(Figure 11). The forests on the higher ridges of the
Karnali basin have mostly Birch-Rhododendron, Fir,
Spruce, Oak, and Blue Pine; while the forests in the
lower hills have mostly Chir pine, hill sal, and oak.

13.

Agriculture

6

33.

3%

4.1

Bare Area
Built up

18.17

Forest
13.7

Grass
Shrubs

0.04

Snow
18.9

16.0

0.4

Waterbody

Figure 11: Land use-land cover of KCL
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The KCL harbors a rich diversity of fauna due to its
diverse altitudinal range, climates, and landscape
features. The dry, cold temperate and alpine climatic
conditions make Humla Mugu and Jumla good habitat
for snow leopards, musk deer, blue sheep, and
red panda. Records of red panda sightings in Jumla
and Jajarkot districts confirm the presence of this
endangered species outside protected areas. Recent
surveys have found indirect evidence of snow leopards
in the northern part of Humla district.
The high elevation habitat provides lateral connectivity
with adjacent landscapes (KSL and CHAL), especially
for wide-ranging species such as snow leopard, blue
sheep, and brown bear. Four of the 27 important bird
areas (IBAs) of Nepal are located in the KCL - Khaptad
NP, Rara NP, Shey Phoksundo NP, and Dhorpatan
Hunting Reserve. The landscape has two Ramsar Sites,
Phoksundo and Rara lakes, which provide the last
remaining habitat for endangered bird species like
Cheer pheasants and wood snipe, and resting sites for
migratory birds in the winter.
The KCL is rich in endemic flora and fauna. Shey
Phoksundo NP has about 30 species of endemic plants
(Regmi 2003) and the only endemic bird species in
Nepal, the spiny babbler (Turdoides nipalensis). Three
of Nepal’s seven endemic fishes have been recorded
in Rara lake - Schizothorax macrophthalmus, S.
nepalensis, and S. raraensis (Terashima 1984; Dimmick
& Edds 2002). Rara lake harbors an endemic amphibian
Rara Paha (Paa rarica) (Dubois & Matsui 1983, Shah
& Tiwari 2004) and an endemic plant species, Nirbishi
(Delphinium himalayai).
The KCL has a rich agrobiodiversity. For example, Jumli
Marshi, a Japonica variety of indigenous rice, is only
cultivated in the highest altitudes in Nepal and has a
cold tolerant gene. It is grown in Jumla valley and is
estimated to have been cultivated since 1,300 years
ago along the banks of the Tila River (Paudel 2000).

poverty, and access to safe drinking water. Moreover,
the underdeveloped state of the KCL is an outcome of
dispersed settlement patterns, weak governance due
to its relative isolation from other parts of the country,
and high costs for development due to inaccessibility
and transportation expenses.
The Karnali is the most severely food deficit area of
Nepal, although the severity varies from place to
place. For instance, Salyan and Surkhet have high
levels of food insecurity whereas; Mugu, Dolpa, and
Jumla have high levels of food deficiency (NFSB 2013).
Due to poverty, a lack of livelihood opportunities, and
its proximately to India, KCL has perhaps the highest
seasonal migration to urban centers and especially to
different areas of India.
At the higher elevations, local people rely on pastoralism
and seasonal farming. While there is potential for
horticulture, only in Jumla is there production on a
commercial scale of temperate fruits, such as apple and
apricot. Local people produce fruit at subsistence levels
elsewhere, such as Dolpa and Mugu districts. At high
altitude, bean is the only pulse species produced, while
cabbage, cauliflower, potato, eggplant, and some other
vegetables are grown only in the warm, rainy season. Local
people extract edible oil from wild species such as dhatelo
(Principia utilis). They rear yak, sheep, goats, mostly
under traditional transhumance systems. However, due to
increased seasonal migration, there is now a shortage of
people to sustain this age-old livelihood tradition.
The KCL has historical shrines, monasteries,
and temples reflecting the cultures of the local
communities. Some notable examples are Chandannath
Temple in Jumla Bazar, Hatsija historical and religious
center, Pandugufa archaeological place, and the Sinja
river valley, where the Nepali language originated.
Populations and dominant ethnic groups in each district
of the KCL are shown in Table 25.

Climate change rationale for KCL
Socio-cultural rationale for KCL
The Karnali basin is a priority for national development
because despite being rich in biodiversity, high-value
NTFPs/MAPs, and horticulture, and having a huge
potential for hydroelectricity, the KCL has Nepal’s
lowest Human Development Index (HDI) value, 0.398
(HDI Report, 2011). Social development is far below
the national average in aspects such as female literacy
(lowest in some districts), chronic malnutrition, high
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The KCL provides opportunities to conserve ecosystems
that are resilient to climate change, especially in the
mid- and high mountains. A climate change analysis
indicates that the highly dissected terrain of the
Himalaya has micro refugia for species seeking refuge
from climate change. It is very likely that such refugia
are present in KCL. Its ecological connectivity with TAL
provides contiguous habitat for species to move and
shift to cope with climate change.

Table 25. Population and major ethnic groups KCL
District

Male

Female

Achham

120,008

137,469

257,477 Chhetri, Brahmin, Kami, Damai, Thakuri, Sarki

Baglung

114,605

148,100

262,705 Magar, Brahmin, Chhetri, Kami, Newar, Damai, Sarki, Thakuri,

Bajura

65,806

69,106

134,912 Chhetri, Kami, Brahmin, Thakuri, Damai, Sarki, Tamang

Dadeldhura

66,556

75,538

142,094 Chhetri, Kami, Brahmin, Magar, Newar, Damai, Thakuri, Sarki

Dailekh

Total Dominant ethnic groups

126,990

134,780

261,770 Chhetri, Kami, Brahmin, Magar, Thakuri

Dolpa

18,238

18,462

36,700 Chhetri, Magar, Gurung, Thakuri, Sarki

Doti

97,252

114,494

211,746 Chhetri, Brahmin, Kami, Damai, Thakuri, Sarki

Jumla

54,898

54,023

108,921 Chhetri, Brahmin, Kami, Thakuri, Sarki, Damai

Mugu

28,025

27,261

Kalikot

68,833

68,115

Myagdi

42,289

55,013

Rukum

99,159

109,408

208,567 Chhetri, Magar, Kami, Thakuri, Damai, Sarki

Salyan

115,969

126,475

242,444 Chhetri, Magar, Kami, Brahmin, Damai, Thakuri, Sarki

Jajarkot

85,537

85,767

169,421

181,383

1,273,586

1,405,394

Surkhet (Partly)
Total

55,286 Chhetri, Tamang, Kami, Thakuri, Brahmin, Sarki, Damai
136,948 Chhetri, Brahmin, Kami, Thakuri, Damai
97,302 Magar, Chhetri, Kami, Brahmin, Damai, Sarki, Thakuri, Gurung

171,304 Chhetri, Kami, Thakuri, Magar, Brahmin
350,804 Chhetri, Magar, Kami, Brahmin, Thakuri, Damai, Sarki
2,678,980
Source: CBS 2011

Some manifestations of climate change would
be changes in precipitation regimes, where
intense rainfall would fall in the mountains during
short periods. Thus, the conservation of forested
watersheds is an important strategy to ensure that
such manifestations would not result in natural
disasters that affect downriver communities and
biodiversity.

Large hydropower projects will be accompanied by
related service roads, settlements, storage areas,
and sites from which rocks and building materials are
sourced. Settlements in long ribbons along the roads
can exacerbate erosion and the loss of forest and land
cover on slopes due to clearing and livestock grazing.
They can sever ecological connectivity and encourage
the movement of invasive species upslope and into
intact forests.

Key threats to KCL
Over grazing and unsustainable harvesting of NTFPs
in rangelands: KCL is rich in NTFPs, particularly in the
higher altitude rangelands. However, unsustainable
harvesting of NTFPs has changed the species
composition of these ecosystems, reducing the
availability of commercially valuable NTFPs. Heavy
grazing in the rangelands by domestic livestock then
compounds the stresses on the ecosystem integrity and
plant populations. (Ghimire et al. 2006).
Poorly planned and sited infrastructure: The
government and district offices have extensive plans
for developing hydropower, roads, transmission
lines, and related infrastructure in the Karnali basin.
At present, networks of secondary roads are built
without proper planning, engineering designs, or
adherence to the best practices appropriate for
steep, fragile slopes. Therefore, these roads are
vulnerable to natural disasters, such as landslides
and erosion.

Hydropower and irrigation projects can divert water
between sub-basins, and change the environmental
flows, water chemistry, and ecological communities
of rivers. Irrigation channels without animal crossings
can prevent the movements of species, and cause
fatalities if animals fall into the steep-sided channels.
Hydropower infrastructure will require appropriate
and functioning fish ladders to maintain aquatic
connectivity. It is essential that hydropower dams
release the required amounts of water to maintain
environmental flows.
Climate change: Although there is insufficient data on
climate change and its expected effect on this region,
the KCL may be one of the basins most vulnerable to
climate change. An exposure and risk analysis was
done on the 135 watersheds in the four major river
basins and six sub-basins of Nepal. It showed that the
Upper Karnali Watershed in the Karnali River Basin
is highly exposed to significant impacts of climate
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changes (ADB 2012). Therefore, these watersheds
have a higher risk of climate-induced disasters
such landslides, floods, and droughts. The overall
vulnerability to climate change of different districts is
shown in Table 26.

3.2 Eastern Chure-Terai Complex
(ECTC)
Geographic rationale of ECTC
The Eastern Chure Terai Complex is the area of the
confluence of several important rivers of the Koshi
basin. The rivers in this area drain into the Koshi.
Conservation of this area is important to protect the
upper watersheds that regulate water flows into the

Koshi Tappu WR (Figure 12). The ECTC would be an
eastern annex to the TAL.
The ECTC covers five watersheds: Balan, Kamala,
Marin, Ratu, and Triyuga. The Ratu watershed is the
largest with a drainage area of 2,839 km2. It has the
least forested area (633 km2) because it extends into
a very highly populated area of the Terai with dense
settlements. The next largest is the Balan (1,912 km2).
The Marin sub-watershed in Sindhuli district in the
northern part of the complex, still has extensive forests
(1,053 km2), which include 663 km2 of Hill Sal forest
and 135 km2 of Lower Tropical Sal and Mixed Broad
leaved forest.

Table 26. Overall climate change vulnerability ranking in KCL
Vulnerability ranking

Districts

Very high (0.787 - 1.00)

Mugu and Jajarkot

High (0.601 - 0.786)

Achham, Dolpa, Kalikot, Dailekh, Baglung, Salyan

Moderate (0.356 - 0.600)

Jumla, Rukum, Doti, Bajura, Myagdi, Dadeldhura

Low (0.181 - 0.355)

Surkhet

Very low (0.000 - 0.180)

None
Source: NAPA, 2010

Figure 12. Map showing ECTC
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Ecological rationale of ECTC
The Eastern Chure-Terai Complex has been proposed
as a conservation landscape. As part of the Chure and
Siwalik region, this complex would receive attention
from the President’s Fund for Churia conservation. Its
objectives would be to:
n
enhance hydrological processes and services by the
Chure and Bhabar zone in the Terai;
n
restore, conserve and manage biodiversity in this
region; and
n
protect the Bhabar zone and Terai, which are
adversely and massively affected by siltation,
riverbank widening, and flooding by the river
systems.
ECTC has three distinct ecological regions - the middle
mountains, Siwaliks, and Terai (Figure 13). The
three most prominent forest ecosystems in ECTC are
riverine forests with khair (Acacia catechu) and sissoo
(Dalbergia sissoo); forests dominated by Tropical and
Hill Sal; and Chir pine-broad leaved forests. Khair and
Sissoo have a high value as timber that causes a high
risk of deforestation.

The ECTC will conserve some of the last remaining
forested watersheds of the eastern Chure. While
the eastern Terai and Chure region was once rich in
biodiversity, most of the natural habitats have been
highly degraded or converted for human use. The
remaining habitats in the proposed ECTC are now
refugia for wildlife, including the only remaining
population of wild water buffalo (Bubalus arnee) in
Nepal in Koshi Tappu WR.
Koshi Tappu WR is also an Important Bird Area (IBA) and a
Ramsar Site, with threatened species such as the Bengal
Florican and Swamp Francolin. The wild water buffalo
population is now threatened by cross breeding with
domestic buffaloes resulting in a genetic loss. This isolated
population is also vulnerable to extirpation by floods;
thus, conservation actions in the upper watersheds are
urgently required to protect this unique population. The
inner valleys of the conservation complex in the Triyuga
watersheds are important habitat for guar and elephants,
which traditionally moved along these corridors. However,
these corridors are now fragmented, causing severe
conflict between humans and elephants.

Figure 13: Ecological regions of ECTC by watershed

Conservation Landscapes of Nepal |

35

Figure 14: Land use and land cover in ECTC with KWR

The land use and land cover in ECTC is shown
in Figure 14.
Some commercial NTFP/MAPs found in this complex
include tejpat (Cinnamomum tamala), bans
(Arundinaria spp.), amriso, sabai grass (Eulaliopsis
binata), bel (Aegle marmelos), harro (Terminalia
chebula), barro (Terminalia belerica), and amala
(Phyllathus emblica). Compared to the plants in the
mountains, these NTFPs/MAPs do not have a high
value, but poor households collect and sell these
products to contribute to their livelihoods.
Private Eucalyptus plantations cover large areas of ECTC,
particularly in Sagarnath Forest Development Project
areas and in private lands in central and eastern Terai.
Ghamhari rice is grown in Mahottari and Sarlahi district
of this complex. This rice has a religious value since
local people use it during festivals for sacred food items
to offer to deities.
Jal kapur (only in Koshi river), Rauh, Naini and Bhuhari
are endemic fish species now grown in ponds.
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Socio-cultural rationale
The ECTC is populated by some of the poorest, most
excluded, and marginalized people and communities
in Nepal. People’s dependency on natural resources is
very high, particularly for firewood and fodder. Grazing
pressure is very high in these areas, resulting in the
degradation of grazing lands. These factors have further
depleted the natural resource base.
The ecosystem processes that sustain ecological
systems and ecosystem services are already
experiencing severe stresses. Floods and droughts have
become commonplace in ECTC, threatening livelihoods
and creating immense hardships for people. Wildlife,
deprived of habitat, water, and food, now come into
conflict with people as both compete for limited
resources. Thus, conservation interventions are needed
urgently in this ECTC for the benefit of both wildlife and
people.
People of two different origins live in the area Madhesi and Pahadi. The indigenous communities
include Dhanuk, Tharu, and Danuwar. Most people
along the East-West Highway are of hill origin whereas

to the south of the highway, most are Madhesi people.
Marginalized minority groups such as Mushahar,
Chamar, Dome, Dhobi, Nunia, and Dushadha live in
extreme poverty, and depend on natural resources
from water and forests. Brahmin, Bhumihar, Kayastha,
and Rajput are relatively better off socio-economically.
Yadav, Teli, Sudi, and Baniya have a medium socioeconomic status. Out-migration is widespread because
poor and marginalized communities migrate to India for
seasonal labor. Populations and the main ethnic groups
in the proposed complex are shown in Table 27.
Women have comparatively poor access to, and less
control over, natural resources. The veil (Ghunghat)
system exists, signifying the lower social status of
women. The inclusion and representation of women
in politics and socio-economic activities is very low,
although their situation is slowly improving.
The ECTC is rich in agrobiodiversity particularly on
varieties of paddy and maize, millet, Pigeon pea,
gram, mustard, pointed gourd (parwal), Sarsyu, Gahat,
Khesari, oil seeds and lentil. In terms of horticultural
products, mango, watermelon, litchi, sugarcane, guava,
banana, jackfruit, badahar and papaya are notable.

Key threats to the ECTC
Forest fire: Forest fire is very common in this region,
and has negatively effects on the regeneration of trees
species, while increasing the tendency for soil erosion.
Over grazing: Due to the high population density
of unproductive livestock, the forests in this region
are experiencing grazing pressure, which retards
forest regeneration and increases erosion. However,
recently livestock numbers have been decreasing

due to the out-migration of people in rural areas and
increased awareness among the local people of the
consequences of over grazing.
Invasive species: Eupatorium species and Lantana
camera are the main invasive species in this region.
Soil erosion and landslides: The Chure are the
youngest hills in the Himalayan system and therefore,
are more fragile than the older mountains to the
north. Soil erosion and landslides in are common in
this region due to the steep slopes and intense rainfall.
This is aggravated by over-grazing, shifting cultivation,
and over-exploitation of forest resources. Sand, stone
and boulder mining has been a lucrative business for
contractors, but unregulated mining has caused river
channelization and widening, altering flood and flow
regimes.
Flooding: Nepal receives the same amount of annual
rainfall as previously but the number of rainy days is
decreasing, manifesting as intense precipitation in short
bursts and causing flooding that affects downstream
communities.
Deforestation: There is high human pressure on forest
resources. For instance, the annual rates of change
in forest cover in Dhanusa (-5.7) and Sarlahi district
(-2.07) was very high from 2001 to 2010/11. Forest
encroachment is a problem along the border of Churia
hills, as people migrating from the hills find marginalized
areas to settle on these unproductive and fragile slopes.
Illegal felling of trees and shifting cultivation have also
contributed to forest degradation, especially in the
Chure. Infrastructure development continues to fragment
forests and convert them to other uses.

Table 27. Population and major ethnic groups in proposed ECTC
District

Male

Female

Sindhuli

142,123

154,069

296,192 Tamang, Magar, Chhetri, Brahmin, Newar, Sarki, Damai

Sarlahi

389,756

379,973

769,729 Yadav, Tharu, Chhetri, Brahmin, Kami, Magar, Teli, Musalman

Mahottari

311,016

316,564

627,580 Yadav, Tharu, Chhetri, Brahmin, Kami, Magar, Teli, Musalman

Dhanusa

378,538

376,239

754,777 Yadav, Tharu, Chhetri, Brahmin, Kami, Magar, Teli, Musalman

Siraha

310,101

327,227

637,328 Yadav, Tharu, Chhetri, Brahmin, Kami, Magar, Teli, Musalman

Saptari

313,846

325,438

639,284 Yadav, Tharu, Chhetri, Brahmin, Kami, Magar, Teli, Musalman

Udayapur

149,712

167,820

317,532 Chhetri, Magar, Tharu, Kami, Newar, Rai, Yadav

1,995,092

2,047,330

Total

Total Dominant ethnic groups

4,042,422
Source: CBS 2011
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Climate induced hazards. Changing weather
patterns are causing longer dry periods and more
intense rainfall periods, resulting in droughts and
floods, respectively. The overall climate change
vulnerability ranking of the districts is shown in
Table 28.

Human activities (deforestation, forest encroachment,
mining, and fires) affect the water recharge capacity of
the Chure, which combined with climate change creates
adverse environmental impacts. Some consequential
natural disasters are flash floods, lowland flooding, and
riverbed raising and widening. The drainage areas of
ECTC are shown in Figure 15.

Table 28. Overall climate change vulnerability ranking in ECTC
Vulnerability ranking

Districts

Very high (0.787 - 1.00)

Saptari and Udayapur

High (0.601 - 0.786)

Mahottari, Dhanusa, and Siraha

Moderate (0.356 - 0.600)

Sindhuli and Sarlahi

Low (0.181 - 0.355)

None

Very low (0.000 - 0.180)

None
Source: NAPA, 2010

Figure 15: VDCs and drainage area of ECTC by watersheds
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Chapter

4

Prioritization of the Landscapes
and Lessons Learned

The landscapes described in this report represent the
diversity of ecosystems and ecological communities
across Nepal. Thus, they all deserve conservation
attention to maintain this representation of diversity.
However, during implementation, it may be necessary
to prioritize some areas depending on the urgency
of the need for conservation actions. For instance,
corridor bottlenecks will require immediate action to
prevent and reverse threats to wildlife movement,
while more intact corridors can get attention later.
Determining these priorities will require threat
analyses at the landscape-scale. Some landscapes
(TAL, SHL, CHAL) already have strategic plans, that
should be implemented. Kailash and Kanchenjunga
landscapes immediately require strategic plans. The
other two proposed landscapes (Karnali Landscape and
Eastern-Chure-Terai Complex) need further study and
designation based on the study recommendations.

n

n

4.1. Lesson Learned
The implementation of conservation at the landscape
level in the TAL, CHAL, SHL, KL, and KSL has provided
lessons learned on the importance of this approach, its
best practices, and gaps that need to be addressed.
n
The boundaries of adjacent conservation
landscapes might overlap depending on the criteria
are used in their delineation. For instance, part of
Kailash Sacred Landscape and Karnali Conservation
Landscape overlap because cultural values
delineate KSL but ecological values are the basis
for KCL. There is also overlap between the TAL and
CHAL at Chitwan. However, these overlaps can be
accommodated because distributions of species
or biodiversity and paths of ecosystem flows and
processes do not always follow clearly defined
boundaries.
n
The TAL is an example of how conservation
strategies at the landscape-scale have contributed
to improving the persistence and population
recovery of meta-population structures and
dynamics of megavertebrates. Thus, the
conservation of viable populations of endangered
species of tiger, rhino, wild elephant, snow

n

n

n

n

leopard, red panda, migratory birds, and fishes will
require conservation of landscapes.
Landscape-scale conservation contributes to transboundary conservation of biodiversity, particularly
of tiger, rhino, wild elephant, and snow leopard
along the Nepal –India and Nepal-China borders.
Trans-boundary conservation requires and enables
collaborative and coordinated efforts to fight
poaching and illegal international trade. Transboundary meetings at the local and central levels
have been useful to exchange information on
research and curb wildlife trade.
Landscape conservation has encouraged the use of
current, innovative methods and technology, such
as landscape-scale occupancy surveys for tigers and
prey, and transboundary collaborations. Similarly,
the use of GPS-satellite technology to track snow
leopards at landscape scales has provided insights
into snow leopard ecology that will enable
the development of more robust conservation
strategies.
Bringing community engagement and
development interventions into conservation
programs has enabled the expansion of a broader
conservation mandate, which is beginning to result
in a broader sense of conservation stewardship
among people in the landscape, while improving
their livelihoods and socio-economic prosperity.
By considering climate corridors and climate
refugia in the planning process, landscapes such as
the CHAL have enabled the integration of measures
to mitigate climate change impacts and built the
climate resilience of ecosystems and communities.
The CHAL is well placed to pilot mechanisms for
payment of ecosystem services.
The TAL, SHL, KL, and KSL contribute to both the
conservation of biodiversity and the recognition of
unique cultural heritage such as the Tharu culture
in TAL, Sherpa culture in SHL, and Byasi sauka
culture in KSL.
However, approaches to conservation at the
landscape scale are still weak at the operational
level, which is a major gap. The coordination
between sectors is inadequate, resulting in
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activities that are in conflict for resource use,
especially for land use, land allocation, and water
use and extraction. DNPWC, WWF, ICIMOD, NTNC,
and IUCN have been active in landscape scale
conservation, but there is still a lack of ownership
of the concept among government sector offices,
such as Department of Agriculture and Department
of Physical Planning and Construction.
It is important to note that landscape scale
conservation is a strategic approach of the Nepal
government and that therefore all government
agencies, NGOs, and INGOs need to operate their
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plans and programs according to the spirit of
these conservation objectives. The government is
planning mega infrastructure development of road
networks, hydropower, electric transmission lines,
and the East-West railway line. These development
goals can be met more expeditiously by including
environmental safeguards from the beginning,
particularly where there will be conflicts or
overlaps between development and conservation
areas, such as ecologically sensitive areas, core
habitats, forest corridors, linkage areas, and
bottlenecks.

Chapter

5

Recommendations

This overview of the existing and proposed
conservation landscapes in Nepal recommends the
following actions and practices.
n
Conduct further study of sub-basins and watersheds
of the new conservation landscapes.
n
Devise mechanisms for payment of ecosystem
services (PES) in the field to benefit the local
communities. Currently, PES has only been limited
to studies and reports.
n
Develop biodiversity conservation strategies
at the ecoregion level (i.e. Eastern Himalayan
and Western Himalayan ecoregion in Nepal)
that consider all PAs and extended habitats and
biodiversity communities.
n
Collect more information for KCL and ECTC, and
develop strategic plans for these landscapes.
n
Map out the threats posed by city expansion
and large infrastructure development to forest
corridors, wildlife habitat, and wetland ecosystems.
Develop migratory actions and strategies to
harmonize development with conservation
imperatives. Include in these strategies better
inter-sectoral coordination during planning phases
using the landscapes and landscape strategic plans
as touchstones.
n
Make potential donors and conservation partners
aware of these two new conservation landscape
and complex so that they can match their
resources and interests with people’s needs and
the government’s commitment. It is a timely and
noble move of Government to plan a working
conservation landscape or complex in advance

n

n

n

n

n

n

and to channel resources to most appropriate and
needy landscape.
Coordinate between Ministry of Forests and
Soil Conservation (MoFSC) with Ministry of Land
Reforms and Management (MLRM) and Ministry
of Physical Planning and Construction (MPPC)
when planning large resettlement programs for
landless squatters and infrastructure (settlement of
landless/squatters, road/rail network, hydropower
etc.). Coordination should begin before the start of
implementation for long-term sustainability and
the minimal environment impact possible.
Share experiences and learning of South Asian
landscape conservation in order to make it more
sustainable and effective.
Conduct a financial gap analysis at the landscape
level to identify current and potential sources of
funding for sustained conservation.
Strengthen PA Managers and DFO staff (outside
PAs) by building their capacity and creating all
necessary information and knowledge databases.
Enhance the institutional capacity of user’s
communities and government staff. In addition,
how to conduct a conservation case study at the
landscape level (issues, challenges, learning,
success) should be taught in university courses.
Seek the active involvement and leadership of
government agencies such as Department of
Agriculture and Livestock Development, Local
Government (DDC/VDC), Civil Society Organizations,
and Private sectors.

Table 29. Summary of existing and proposed landscapes with priority actions
Landscape

Conservation priority

Priority actions

Terai Arc Landscape (TAL)

Tiger Conservation

Revise existing TAL Strategy and Action
Plan 2004-2014 with an extension
of the north boundary to include the
northern flank of the Churia range

Sacred Himalayan Landscape (SHL)

Biodiversity and Cultural

Revise existing Strategy and Action Plan
2006-2016 with revision of boundary
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Landscape

Conservation priority

Priority actions

Chitwan-Annapurna Landscape (CHAL)

River basin, Water Conservation,
Upstream-downstream linkage
Biodiversity conservation

Develop a Strategy and Implementation
Plan focusing more on river basin
management and maintaining upstream
downstream linkages

Kailash Sacred Landscape (KSL)

Biodiversity and Cultural Transboundary

Develop a Strategy and Implementation
Plan

Kangchenjunga Landscape (KL)

Snow Leopard Conservation and
Transboundary Ecosystem services,
Cultural heritage

Develop a Strategy and Implementation
Plan

Karnali Conservation Landscape (KCL) –
Proposed

Snow Leopard Conservation and Water
Conservation

Undertake a detailed study and declare
as a conservation landscape

Eastern Chure-Terai Complex (ECTC) Proposed

Biodiversity, Water conservation,
transboundary

Undertake a detailed study and declare
as a conservation landscape
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