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Executive Summary

Rangelandslso called a%atah 'Lekh or 'Kharkain Nepali, are areadominatedby native shrubs and
bushes, grasses, and forbs that serve as a source of forage for native and domestic @owealsg
23.03% area of Nepahngelandare vital for biodiversity and livelihoods, particularly in Karnali Province,
which hoss 34% ofthe total rangelands of the countrnffhese ecosystemsupport local economies,
biodiversity, and cultural heritage bthey face significant challenges such as-lm&dchage, climate
change, invasive species, overgrazing, abandonment of pastoral practices, andvildlifgaconflicts.
Additional issuesuch adimited market accessnadequatdaechnical capacity, and institutionzdrriers
pose challenges in maintain the productivity andtainable managemaeaitthese rangelands.

Recognizing the urgenof addrestgthese pressing challenges faced by rangelands in Karnali Province,
the Ministry of Industry, Tourism, Forests, and EnvironmeéviblTFE has developed the Rangeland
Management Strategy and Action Plan (RMSAP). This comprehensive framework pimsate the
sustainable use and management of rangelandenbgncingproductivity, conserving biodiversity,
maintaining ecosystem integrity, and supporting the livelihoods of local communitieRM3wFoutlines
targeted strategies to mitigate threats rangeladswhile maximizingheir ecological andocioeconomic
contributions.

The RMSAP for Karnali Province was developed through an extensive analysis of rangeland status and
trends uilizing 23 years of remote sensing dagédong withsecondary data on biodiversity, ecosystem
services,and both anthropogenic and neanthropogenic driverof rangeland changdhe approach
involved a comprehensive review of scientific literature, policies, and case steldieed to rangelands
Stakeholder consultations were conducted at local (eight), district (seven), and proyoraallevels

through workshops, focus group discussioffi&GDs), and interviews. These consultations included
herders traders, local leadergiovernmenbfficials nongovernmentastakeholdersand experts, ensuring

that the local perspectives and insightere included ithe RMSAP

The RMSAP of Karnali Province is structured into seven chaptéhapter One comprisesthe
background, objectives, scope, and methodologh®RMSAPChapter Two provides the current state

and trends of rangelands in thgrovince covering their extent, changes in rangelamddiversity
livestockrearing practices, anitlentifiesthe key ecosystem services provided by rangelaGispter

Three explores the direct drivers such as land use change, climate change, invasive species, pollution, and
direct extraction and indirect drivers including demographic and technological changes, ecandtmial,

and social influences, as well as governance and institutimbads thatimpact rangelands both positively

and negativel\Chapter Four outlines opportunities of sustainable rangeland management, highlights past
efforts, achievements, gaps and challer@eapter Five provides vision, mission, guiding principles and
strategies for rangeland management along with the sectoral andseotsral strategies to address the
identified challenges and threatShapter Six presents the implementatioriramework, detailing
implementing institutions, and funding and capacity need and governance structures necessary for effective
execution of RMSAPChapter Seven provides monitoring, evaluation and learning framework to
examine RMSAPGOs ef f ect witheatioeataisd inlemationa goalsiancetargets.i g n me n

Status and Trends of Rangelands in Karnali Province

Karnal i Province, the | ar ge s30214knt,canstidting?@.7% af seven
t he count r vy 8.dts tdpagrhpaylis highly maded, with elexations ranging ft@@ mto

over 7,746 m The terrain is characterized bgteep slopes, deep valleysateausand rugged
mountainswith more than40% of the area situated above 4,000THme province features six distinct



climatic zoneshumid subtropical (@a), subtropical highland with monsoon influencem}, humid
continental (Dwb), subarctic or subpolar climate (Dwc), tundra (ET), and ice cap TBEE)varied
topography, climate, and physiographgke Karnali Province one of the madstologically diverse
and uniqueegions in Nepal

Karnali Province is aultural mosaigrich in ethnic diversitywith population of1.69 million(5.79%

of Nepal 6s }nwmking the |pastpapllatet! pravince in Nepdle dominant ethnic
groupis the Kshetr(42.2%), followed byishwokarm@.6.2%),Thakuri(10.5%)Magar(10.4%), and
BrahmirHill (8%). Additionallypver 32 languagese spoken, witiNepalibeing the most widely spoken
language (88.9%). Ti&nja Valleyn Jumla isonsideredas the origin of theKhas Nepalianguage.
Economically, Karnali is one of tiheast developed provinces Nepal, contributing jus#.3%to the
National (DP in the fiscal yea2080/81 The province has the highest levelsmfilti-dimensional
poverty, with over 600,000 peopléiving in poverty. The primary sectors contributing to the economy
areagriculture, forestry, and fishinghich together accountfo2 9 . 5% of KanlyBea8B% i 6 s
of households in theprovince have access to electricity to the national grid and road infrastructure is

inadequate, with 717 km of blacktopped roads out of a total of 15i7national highway and feeder
roads till 2023.

Importance of Rangelands

Rangelands in Karnali Province cover 1,160, Z8&tcounting for 34% of Nepal's total rangeland area.
These rangelands are rich in biodiversity, hosting@8 @anttaxafrom 104 families, including 995 forbs,
230 shrubs, 200 grasses, and 91 legurégitionally 27 species of mushrooms have been reported from
the highelevation rangelands of Karnali Provin€ae rangelandalso provide habitats fofl mammaj

181 bircs, 11 amphibiag) and 94 butterfes Among these flora and fauné9 plantspecies4l mammal
species10 birdspeciestwo amphibiarspeciesand one reptilespeciesare listed under variousategories

of IUCN Red List.

Rangelands iKarnali Province harbor 92 traded medicinal species including 82 are actively traded in
contemporary marketgeneratingapproximately 36 million Nepali rupees annually as revehhe.fve
most traded species by voluriteZanthoxylum armatyfolygonatuspp, Nardostachys jatamadshiperus

Gl

spp, andBergenia cilidtaaccount67% of the total trade volumeA d di t i o n a lahgelandskasad nal i &

harbor 87 species of wild edible plar@sdsevenspecies otdible mushrooms.

Rangelandsn Karnaliprovide grazing grourgfor over 2.16 milliordomestic animald.ivestock products

such as milk, meat, and woate vital to thelocal economy while also fulfilling the dietary needs of local
people.Highelevationrangelands also serve as a critical source of household energy, regulate water
resources for local and downstream communities and conserve soil. They play a critical role in carbon
sequestration, although their full potential remains unquantified. Thesas aare home to diverse
pollinators, supporting agricultural productivity in surrounding regi®@ngelands are also integral to the
cultural identity, with traditions like transhumance atiie presence of sacred anceligious sites
embedded in local paiices.Furthermore rangelands serve as living laboratories for sciertifidies
offering uniqueaesearchopportunities for scientists, researchers, and students.

Tourism is another importanservice provided byrangelands, with key trekking routes and touristic
destinationspassing through rangelan@stracting over 16,000 visitors annuallJwenty-seven key

touristic destinations including monasteries/gompas, temples, cultural and natural landscape areas and

water bodies and four major trekking routes in Kartialhamely the Limi Valley (Humla) Trek, Shey



Phoksundo National Park, Rara Lake Trek, and Upper/Lower Dolpofil fgkss through these rangelands.
The scenic landscapest only attract visitors for trekkingbut alsosupport cultural tourism, benefiting
the local economy.

Rangeland Changes

Karnali's rangelands are experiencing rapid changeggdetation livestock populatiom and species
diversity Satellitederived NDVI data revealethngelands in Karnali Province have undergone significant
transformationsfrom 2000 to 2023 While 5.0% (52,5594 of rangelandshowedpositive greenness
trends, indicating improved vegetation, 1.6% (16,2496showed negative trends, reflecting vegetation
loss.

The province experienced mixed trends in livestock populatioeisveen 2011 and 2020n average, the
cattle sheep, and buffalpopulatiors declined by 9.18%, 9.33%%d 8.13%respectivelywhile the goat
population increased by 26.25%ccording tothe IUCN Red List assessmem9 specieprimarily bird,
plant and mammal speciegere identified with declining populationsf speciesshowed increasing
populationsand176 speciefiadstable populations.

Drivers of Rangeland Change

Rangelarglaredirectly and indirectly affected by natural or hurviaduced factors. Direct driveraffecting
rangelandsnclude lanelise change, climate change, invasive species, pollaidresource etraction,

forest fire and lightning. Indirect drivers, also called "underlying causes," include demographic, governance,
economic, and technological factors ttefect rangelandsy influeningdirect drivers.

Land use and land cover change such as agricultural expansams) urbanization, infrastructure
development, and changes in grazing pract{eeg., intensification or abandonménhave impacted
rangelandsKarnali Province has seen a rapid growth in the length of roads from 842 km in 2004 to 1,657
km in 2023. The construction of roads and other infrastructure projects in and around the rangeland areas
has led tomassive soil erosion, landslides, and siltation problems in recent deddaebndslidedave
reduced the grazing areas, decreasedwaller storage, increased runoff affecting the rangeland health.
Encroachment of rangelands for agriculture albeturringon a smaller scale, is one of the major drivers

of degradation.

Karnali Province has withessed significant changes in average annual temperature and precipitation
patterns from 1950 to 2023Rangeland areasituated between 2,006,000 mexperienced significant
warmingwith increased extreme heat indiceSimilarlyannual precipitation has decreasadnany parts

of the province, leading tmcreased dryness in recent years.

Out of the 30 species of invasive alien plants (IAPs) repdrddepal, 17 have already been identified in
Karnali Province, with the regiois potentially suitable for 21 species. Although rangeland habitats are
currently less impacted by IAPs, they pose future risks to rangeland biodiversity, ecosystem functions, and
socioeconomigstability. Currently, higlelevation rangelands are increasingly dominated by shugesis

and woody species, includiRymex nepalengidalhalé), a native but nospalatable perennial herb.

Pollution in thehighelevationpastures, though currently on a smaller scale, is becoming an increasingly
serious issue, especially due to the activities of NTFP collectors, the growing number of domestic tourists,
and the increasing use of nalegradable materials by local communitigsring theYarsagunbuaollection
season, tens of thousands of harvesters visit-bighation rangelands every yeanpacting rangeland
healthlittering of nondegradable materials during collection season.



Extractive activities such as the collection of medicinal plants, grazing, and hunting and poaching are direct
drivers of rangeland change. Ovextraction of resources negatively impacts biodiversity, leading to the
depletion of species and degradation aufil health in rangeland ecosystems. Despite the variation in
livestock populationsby locations, the overall livestock population is increascantributing to
overgrazingLikewise unsustainable and overharvesting of medicinal species driven by high deamand
andprices has resulted in the population decline of commercially harvested species. Additionally, hunting
and poaching of snow leopard, goral, and musk deer cause significant threthisitcurvival Human

wildlife conflicts further exacerbate these challenges causing humheasths and injuries, livestock
predation, and crop raidingrhich often lead taetaliatory killingsof wildlife

Fire incidences in rangelanasrossKarnaliProvincehave increased by 80 cases annually over the past 23
years. Fires damage vegetation, degrade soil, and disrupt ecosystems, leadingéaoriangpacts on
rangeland health. The increasing frequency and intensity of forest fires, driven by climate nddngean
activities, are a growing concern for rangeland managentemthermore, lightning is another major
hazard, causing significant livestock losaéts more tharl00 animals lost annuallg the last five years.
Endemic livestock diseases along wdttmerging diseases like Lumpy Skin Disease, cause significant
economic losses for livestock farmers in thmvince

Traditionally, animal husbandry was an integral part of agriculture, fhased industries, and local trade

in Karnalj with livestock holdingconsidereda symbol ofvealth However, with modernization, improved
connectivity to the outside world, and increasing migration, this traditional view has shiftedasing
youthmigration has led to a significant shortage for traditional herding practices, overburdening remaining
herders.Additionally male migration has led to the feminization of agriculture and pastoralism, placing a
heavier burden on women to manage households, agriculture and livestoek.shift has profound
implications for both the pastoral system and the women who rmear the primary responsibility for
these activities.

The erosion of traditional customary practices related to rangeland management is a major concern in
Karnali Province. The loss of traditional knowledge is often closely tied to the abandonment of local
practices. The erosion of customary rights and th@asition of topdown management approaches have
alienated local communities, diminishing their capacity to manage rangelands sustainably.

The governance of rangelands in Karnali Province is often hindered apb#emcef rangelandocused

policies, weak institutional frameworks, and inadequate enforcement of existing sectoral policies and
regulations.Additionally, he absence of clear land tenure systems and conflicting provisions between
customary practices, statutory laws and new policies has impacted access, management and ownership of
rangeland ecosystems.

Sustainable Rangeland Management

Although some efforthlave been made tmanag rangelandshroughsectoral policiesthe integration of
rangeland component to national level strategadsng withprograns related to awareness and capacity
building and researcis essential fodevelopinga comprehensive managemetrategies and action plan
This RMSAPRoutlines strategies and actionto address the challengemnd harnessopportunities of
sustainablaangeland managemeint Karnali Province. By promoting sustainable practices, improving
rangeland productivity, conserving biodiversity, and supporting the livelihoods of local commitimgties,
plan aims to achieve tHengterm sustainability of rangeland ecosystems.



This RMSAHs guided byeight guidingprinciples including sustainability, community empowerment,
maximizing multiple benefits, inclusiveness atiitable, adaptative management, collaboration,
integrationand ecosysterbased approach

The RMSAP is structured around five mutually reinforcing strategies that together establish a-science
based, communitgentered, and climateesilient approach to rangeland management.

Strategy 1 focuses on integrated rangeland governance, planning, and data systems. It addresses long
standing gaps in tenure clarity, institutional coordination, and evideased decisiomaking by
harmonizing rangelan@lated policies across sectors @restablishing a comprehensive, -G#ed
rangeland information system. The strategy also strengthiRarsgeland User Groupwith inclusive
representation, enabling local communifiggarticularly women, pastoralists, and indigenous griujs

play a centratole in defining grazing rules, resolving conflicts, and managing benefits in alignment with
municipal and provincial plans.

Strategy 2 promotes sustainable grazing and livestock management based on ecological carrying capacity.
Through systematic rangeland assessments, adaptive grazing systems, and cdvasrdipasture
monitoring, this strategy seeks to balance livestock bers with forage availability, prevent further
degradation, and support vegetation recovery. Complementary investments in mobile veterinary services,
community animal health workers, fodder management, and herder safety aim to improve livestock
productivity, reduce mortality, and enhance resilience in remote Haigkude rangelands.

Strategy 3 addresses ecosystem restoration and biodiversity conservation across rangelands. Using nature
based solutions and traditional practices, it targets the restoration of degraded rangelands, stabilization of
erosionprone areas, rehabilitation ofatlands and riparian zones, and control of invasive and unpalatable
species. The strategy also prioritizes the conservation of biodivetisityrangelands, critical habitats, and
wildlife corridors, including integration of rangeland management withiregted areas through regulated
grazing, cananagement, and measures to reduce livesiadkllife conflict. Wildfire risk management and
postfire recovery are embedded as essential components of ecosystem resilience.

Strategy 4 advances sustainable rangdiased livelihoods and a green dgiconomy. It promotes
sustainable harvesting and governance oftimber forest products (including higlalue species), local

value addition through processing, certification, aratket linkages, and diversification of income through
rangelanebased ecotourism and green enterprises. Incentive mechanisms such as Payment for Ecosystem
Services (PES) are piloted to reward communities for stewardship of water, biodiversity, and-carbon
related services, linking conservation outcomes with tangible economic benefits.

Strategy 5 strengthens capacity development, coordination, research, and awareness. This strategy builds
the technical and institutional capacity of government agencies, local governments, and communities;
establishes a provinoi#cal knowledge coordinain platform; promotes applied research and innovation

using advanced monitoring tools; and institutionalizes #eydl coordination through a Provincial
Rangeland Management Committee. It also provides a framework for engaging federal authorities on
transboundary grazing issues affecting northern Karnali districts.

The implementationof the RMSAPsupported by tke outlined institutional frameworkadequategunding
and capacitpuildingwill not only conserve andustainablynanage rangelands in Karr&ovincebut also
help to achieingN e p ahlirddNational Biodiversity Strategy and Action PIABSAR (currently under
preparatior), national developmental plans suchNae p aléh@lan as well as global sustainability goals
like Sustainable Development GodGg and KinmingMontreal Global Biodiversitiframework (GBF)
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United Nations Environmental Programme
Vulnerable

World Wide Fund for Nature



Chapter I: Introduction

1.1. Background

Rangelands represent the most extensive land cover type on Earth. Although various definitions

of rangelands exist, the definition adoptedhis reportis by Stoddard et al. (1975), who define
rangel ands as Othose areas of ftuUcheashwvoandedatiszvhi ¢ h,
precipitation, rough topography, poor drainage, or cold temperatfirese unsuited to

cultivation and serve as a soe of forage for native and domestic animals, as well as a source of

wood products, water, and wildéf o . Gl oball vy, rangel-8dbodbsthec ov er
terrestrial surface, depending on the definition usedBAakhari et al. 20185amoun et al. 2018;

Tiscornia et al. 2019; Briske et al. 2020; ILRI 2021). These rangelands are criticacsbagcal

systems due to their economic, environmental, and satilbural importance. They provide a
substantial portion of the global forage supply, accounting @6, which supports 50% of the

worl dds | ivestock and t he Iworideide(BroowroaddsThoope a b o u
2008; Briske et al. 2020). Additionally, these expansive rangelands serve as essential habitats for
wildlife and biodiversity (Kideghesho et al. 20E8)]Istore up to 30% of the world's carbon (Al

Bukhari et al. 2018).

In Nepal, rangelands adefined as natural pastures, grasslaadd shrublandsGoN 2012). Itis

one ofthe dominant land use tygecovering nearil4.72% ( FRTC 2022) of the
land area, extending from tropical grasslands to alpine meadows and arid steppes. Although
Karnal i province occupies 20% d% WNfepHdighal d ot
rangel and area (Shrestha et alPatad2&kiibKkhark® Riam g e |
Nepalithat cover a variety of ecosystems, including grasslands, pastures, and shrubltactus,

are used by livestock and wildlife for grazing. Rangslplay a crucial role in supporting local
livelihoods, cultureand economy in Karnali province. Despite their vast extent and socio
ecological importance, these soagological systems currently face challenges such asisand

change, climate change, the encroachment of invasive speciessxpl@tation of rangeland
products, and the abandonment of pastoredgtices. Additionally, issues like low productivity in

the rangeland and livestock sector, limited market access for rangeland products, growing
conflicts among users, humarnldlife conflicts, limited technical capacity, knowledge gaps, and
policy and istitutional challenges are hindering the sustainable management of rangelands.

In this context, the Rangeland Management Strategy and Action Plan (RMSAP) of Karnali Province
aims to provide a comprehensive framework for the sustainable use and management of
rangelands in Karnali Province. The ptdfers strategies to address the pressing threats and
challenges these soeexological systems face while enhancing their ecological functions and
socioeconomiccontributions. The RMSAPaims to ensure the longerm sustainability and
resilience of rangel ands i n Karnal. Province



knowledge, modern scientific approaches, and adaptive management practices. The plan seeks to
improve rangeland productivity, conserve biodiversity, maintain ecosystem integrity, and support
the livelihoods of local communities depend on these ecosysténaso aims to align local
management practiceand provincial regulatory mechanisms with national and international
climate and development goals and conservation targets.

The Constitution of Nepal (2015) assigns the responsibility of managing and protecting rangelands
and barren lands to the provincial government (Schedule 6). In line with this constitutional
mandate, the Ministry of Industry, Tourism, Forests, and EnvieminMoITFE of Karnali
Province hagprepared thisRMSAPto manage the rangeland areas within fR@vince. This
provincial RMSAPis particularly significant, as the Government of Nepal, through its second
Nationally Determined Contribution (NDC) for the @riod 20232030 under the Paris
Agreement, has committed to preparing a National Rangeland Policy and developing plans for the
sustainable management of rangelands by 2025. Therefore, this provincial strategy and action plan
for rangeland management codéty the foundation for theevision ofthe National Rangeland
Policy. Additionally, the United Nations has designated 2026 as the International Year of
Rangelands and Pastoralists (IYRBD$://www.fao.org/newsroom/detail/umames2026asthe-
internationalyearof-rangelandsindpastoralists/en  This  designation emphasizes the
importance of healthy rangelands (SI26) and sustainable pastoralism (SD® in achieving

the Sustainable Development Goals (SDGs). Furthermore, healthy rangeland ecosystems (Target
3), sustainable use of rangeland biodiitg (Target 10) and restoration of degraded rangeland
ecosystems (Target 2) are crucial for fulfilling the commitments and targets under the Kunming
Montreal Global Biodiversity Framework (GBF). Sustainable management of rangeland is also
critical for the United Nations Framework Convention on Climate Change (UNFCCC) due to
their role in climate change mitigation, adaptation, and biodiversity conservation. Thus, the
RMSAP aims to contributetac hi evi ng Nepal ds third National
Plan (NBSAP) (currently under preparatipNepal's national targetsnvisioned in 16 planfor
biodiversity conservatiorand sustainable management of ecosystem, development of green
economy, mainstreaming and localization of environment and climate issueg|l asclimate
adaptationand risk reductionensuring that rangeland management practices support both local
and global sustainability goals.

Along with the national commitments and global targets and goals, the significance of the RMSAP
lies in its potential to address the local challenges associated with rangeland degradation, such as
overgrazing, oveharvesting ofNon-Timber Forest Products (NTFPs) including higlalued

medicinal species from the rangelands, invasive alien species, climate change, land use change, and
socioeconomidrivers. By setting clear strategies, guidelines and actions, the RMSAP will serve

as a critical tool for provinial policymakers, locagjovernmentrepresentatives, governmental
agencies, and local communities including transhuman heetersedicinal herb collectors to


https://www.fao.org/newsroom/detail/un-names-2026-as-the-international-year-of-rangelands-and-pastoralists/en
https://www.fao.org/newsroom/detail/un-names-2026-as-the-international-year-of-rangelands-and-pastoralists/en

work collaboratively towards the sustainable use and management of rangeladdtheir
resources

The RMSAP for Karnali Province was developed through a comprehensive analysis of rangeland
status and trends using 23 years of remote sensing data, along with the collection and analysis of
secondary data on rangeland biodiversity and associated ecosyseewices and both
anthropogenic and neanthropogenic drivers of rangeland change. This process included a
thorough review of relevant scientific literature and policy documents including national and
provincial policies, strategies and plans as well @& cdudies on rangeland management.
Stakeholder consultations were conducted at lo@ght) district (seven) and provincia(one)

levels through workshops, focus group discussions, and key informant interviews to collect
information,andinsights and incorporate the voices of the stakeholders including herders, local
government leaders, government and mgovernmental officials, and experts. Limited field
observations were also carried out in selected rangeland sites of the provincentmgeghts ind

the social, ecological, and economic dimensions ofthieo v irangekrids The qualitative and
guantitative data were analyzed using methods and tools from geospatial science, ecology, and
social sciences.

1.2. Defining Rangelands: Ecological and Social Elements

The RMSAP considers rangelands as secaogical systems, recognizing them as ecosystems
dominated by native shrubs and bushes, grasses, and forbs, primarily used for grazing livestock
and wildlife (UNCCD 2024). These landscapes, found mainly inehggation regions, are
characterized by low and erratic rainfall, rough topography, cold temperatures, shallow soils, and
vegetation adapted to arid and searid conditionsand are unsuitable for cultivatiohlowever,
rangelands are not solely natural sysgenihey are also sociecological systems, shaped by the
dynamic interactions between human communities including transhuman herders, agro
pastoralists, herb collectors and their environment (Hruska 2017).

Ecologically, rangelands in Karnali Province are vital for maintaaguatic and terrestrial
biodiversity, supporting a diverse array of plant and animal spece®of which are endemic

or threatened. These rangelands also serve as critical habitats for migratory species such as birds
andmammals. They provide essential ecosystem services, including provisioning services such as
food, forage, fiber, anohedicinal specigbat are crucial for the livelihoods of local communities,
including herders andehnb collectors. Regulating services like carbon sequestration, water
regulation, soil conservation, and nutrient cycling contribute to environmental stability.
Supporting services, such as soil formation and primary production, are fundamental to the
sustanability of other ecosystem services. Additionally, rangelands hold significant cultural,
spiritual, and recreational value, offering a sense of place and identity for many communities. The
RMSAP recognizes the importance of these services and aims aneskheir provision through
sustainable management practices batayecological health witsocioeconomiaequirements



Socially, rangelands are integral to the livelihoods of herders, herb colleatat@grepastoralist
communities of Karnali Province who depend on these lands for grazing livestock, harvesting
medicinal species, including the highly vaagagunbShrestha and Bawa 2013) and engaging

in other traditional practices such as religious and cultural ceremonies. The herders and
agropastoral communities dfarnaliProvince practice subsistence agriculture and raise sheep,
goats, cattle, horses/donkeys, yeieksor harvest wild species. The rangelands also hold deep
cultural significance, with many communities maintaining spiritual and historical connections to
the rangelands and sites located in rangelands. The social aspects of rangelands encompass the
traditional knowledge and local practices that have sustained these ecosystems for generations,
as well as the contemporary challenges brought about by modernization, migration, and economic
developmentRMSAPacknowledges the interconnectedness of ecologaral social elements

and seeks to balance ecological health, economic viability, and sockidewmgllthrough an
integrated and holistic approach to rangeland management in Karnali Province.

1.3. Conceptual Framework of the Rangeland Management Strategy and
Action Plan

The RMSAP views rangelandssasioecological systemshaped by the dynamic interactions
between local communities and their environment. Rangeland ecosystems provide vital
ecosystem services to the local communities of Karnali Province, but their health and integrity
are significantly influenced by the &ities such as livestock grazing, hunting, medicinal species
harvesting andollection of fuelwoods water management, fire control, and the regulation of
predators, pests, and weeds. Local communities have developed formal and informal institutions
and their rules and practices that shape their interactions with rangeland ecosystems. These
socp-ecological systemare inherently dynamic, often occurring in remote areas with sparsely
distributed, marginalized populations. The RMSAP adaptie drivers of ecosystem change
identified by the Intergovernmental ScierRelicy Platform on Biodiversity and Ecosystem
Services (IPBE8Natson et al.2019). Direct drivers include land use change (e.g., conversion of
rangelandshabitat degradation), climate changeg(, altered precipitation patterns, increased
temperatures, extreme weather events exacerbating rangeland degradation), overexploitation
(e.g., unsustainable harvesting of medicinal spemiesgrazing), pollution (e.g., contamination
with plastics, solid wastes, and chemicals in pastures), and invasive species {rajivespecies
reducing biodiversity and altering ecosystem functions and services). Indirect drivers influencing
these drect impacts include demographic changes (e.g., populationtlyionvsome areas and
depopulation in othes due to migration), economic drivers (e.g., trade, consumption patterns,
market forces shaping the local extraction), technological change (e.g., machinery in road
construction, mobile communication for trading medicinal species), cultural and social drivers
(e.g, shifts in societal values, norms, and lifestyle choices), institutional and governance factors
(e.g., policies, laws, international agreements, and customary rights driving collective action to
conserve,sustainably manage and restore rangelands), and knowledge and awareness (e.g.,



research, education, and communication influencing local actions that mitigate or exacerbate
impacts on rangelandéyigure 1).
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Figurel. Conceptual framework of the &gelanddlanagemen8rategy andAction Plan

The management options and actions outlined in RMSAP aim to address both ecological and
socioeconomichallenges and threats to rangelands in Karnali Province. The primary objectives
of the management strategy are to enhance biodiversity, improve ecosystem services, and
increase resilience to environmental changes while sustaining livelihoods. Theystitategeeks

to boost rangeland productivity through sustainable use and diversification of rangelsed
ecosystem services, strengthen community cohesion, preserve cultural heritage, and build
capacity for adaptive management. The proposed managermtonsg include initiatives such as
sustainable rangeland management projects that promote best practices in grazing, collection of
medicinal species, and rangeland restoration. Additionally, the development of robust legal, policy,
and institutional framewrks with clear guidelines and regulations is essential for supporting
sustainable rangeland use while securing tenure and recognizing the customary rights of local
communities, particularly herders and indigenous groups. Technical support, along withtadeq
investment and financial mechanisms, is crucial to effectively implement these strategies, ensuring
equitable access to necessary resources for local communities. Capacity building and knowledge
sharing are vital to enhance the skills and understandih all stakeholders, fostering a
collaborative approach to rangeland management. {temg research, data collection, and
monitoring are key to informing adaptive management practices, ensuring that interventions are
evidencebased. Finally, equity, gemdesponsiveness and inclusion are prioritized, with specific
efforts to engage youth, women, and marginalized groups, ensuring their voices are heard and
their needs addressed in rangeland management decisions. After implementing the management
options,the RMSAP aims to build resilient rangelands in Karnali Province with equitable access
to rangeland resources among stakeholders.



1.4. Structure of the Rangeland Management Strategy and Action Plan

The RMSAP of Karnali Province is structured irevenchapters, each addressing different
aspects of rangeland use and managen@apter One introduces the background, objectives,
scope, and methodology ®8MSAPR defining rangelands as sceicological systems, presenting

the conceptual framework, and outlining the contents of the subsequent chateapter Two

provides an irdepth analysis of the current state and trends of rangelands in the Province,
covering their extent, changes in rangeland flGgagiospermm and gymnospers) and fauna
(mammals, birds, herpetofauna, butterfly), livestock rearing practices, and identifying the key
ecosystem services provided by the rangelai@isapter Three explores the direct drivers

(such as land use change, climate change, invasive species, pollution, and resource extraction) and
indirect drivers (including demographic and technological changes, economic, cultural, and social
influences, as well as govante and institutional factors, and knowledge and awarerlesas)
impact rangelands both positively and negativ€lyapter Four o u t | oppoetuifies of
sustainable rangeland management, highlights past efforts, achievemerdasdgeallenges

existing policy and institutional frameworks, and lesson lear@edpter Five provides vision,
mission, guiding principles and strategies for rangeland management along with the sectoral and
crosssectoral strategies to address the identified challenges and threats, focusing on ecosystem
restoration, biodiversity corervation, livelihood enhancement, and policy harmonization.
Chapter Six , presents the implementation framework, detailingplementingnstitutions, and
funding and capacity neadd governance structures necessary for effective execution of RMSAP.
The lastChapter Seven provides monitoringevaluationand learningramework to examine

R MS A Bfféddiveness and ensure alignment with broader national and international goals and
targets.



Chapter II: Status and Trends of Rangelands in Karnali

2.1. Background

Karnali Province, situatedintherade st ern regi on of Nepal, is the
Provinces, covering an ared 30,211knr equivalentto 200% of Nepal 6s t ot al I
Provinceis bounded by Lumbini Province to the south and east, Sudurpaschim Province to the

west, Gandaki Province to the east, and the Tibet Autonomous Region of China to the north.

The Province is a repository of natural and cultural wealth, deeply intertwiniéd it unique

geography and diverse climate. Despite its rich natural and cultural assets, Karnali Province faces
significant developmental challenges, including a relatively low human development index,
underdeveloped physical infrastructure, and widesprpoverty compared to other Provinces in

Nepal.

Topography: Karnali Province is characterized by its varied topography, with elevation ranging

from the lowlands at around 190 m to the high Himalaya exceeding 7,746 m based on the Digital
Elevation Model (NASA 2013). Thandscape is marked by steep slopes, deep vajiateaus

and rugged mountains, with over 40% of the Pr
Paudel 2020). The topographic and elevational variations significantly influence the distribution of
vegetation, biodiversity, anidnd ug and land covepatterns. The physiographic diversity of

Karnali Province encompasses the Siwalik or Chure region, Middle Mountains, High Mountains,

and the TransHimalayan regionsF{gure 2). This variation in elevation and topography
contributes to Karnalids rich ecosystem diver
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Figure2. Topographic map of Karnali Province

Climate: Karnali Province exhibits a wide range of climatic conditions due to its significant
elevational gradient. According to the Kdppen climate classification, one of the most widely used
climate classification systems globally (Kottet et al. 2006; Beck @02R), Karnali Province
encompasses six distinct climatic zones: humid subtropicaib)Csubtropical highland with
monsoon influence (@b), humid continental (Dwb), subarctic or subpolar climate (Dwc), tundra
(ET), and ice cap (EFJigure 3). The lowlanl areas have a humid subtropical climate
characterized by hot summers and mild, dry winters. The Middle and High Mountain regions
experience a temperate climate, with cold summers and dry winters. In the FHanalayan
region (High Himalaya), includingeas such as Dolpa and Humla, the climate ranges from alpine
to tundra, characterized by harsh winters with heavy snowfall and short, cool summers. A
relatively smaller part of the Province has tundra, where temperatures remain extremely cold
throughout theyear, snow cover persists for most of the year, and vegetation is sparse.
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Figure3. Climatic zones in Karnali Province.

To create the climatology of the entire Province, ERA5, the-figheration European Centre for
MediumRange Weather Forecasts (ECMWF) atmospheric reanalysis of the global climate
covering the period from January 1950 to the present (Mufioz Sabater 2@&3),used. The
ERAS5Iland daily aggregated data, produced by the Copernicus Climate Change Service (C3S) at
ECMWEF, provides comprehensive climate data combining model data with observations from
across the world at &km spatial resolution (Hersbach et al.Z). Based on climatic variables
derived from ERAS5 data from 1952023, the average annual minimum and maximum
temperatures in Karnali Province are 0.20.091.90) °C and 10.16 (8.6¥1.64) °C, respectively
(Figure 4c). However, there is a huge variation in average temperature in the Province. In some
regions of Karnali Province, the average annual temperature reaches 2Q&C while the
average annual temperature-I2.27C (Figure 4a). Similarly, the average annual precipitation

in Karnali Provincels 1,520mm (1,090m&2,140mm), with significant variation across the
Province Figure 4b). The western and northern parts, particularly the Tradsnalayan regions

like Limi Valley of Humla and northern Dolp&ceive less rainfall due to the rashadow effect

of the Himalaya. In contrast, areas such as Surkhet and Jajarkot experience higher rainfall,
especially during the monsoon season. The wettest region of the Provinceregeivesup to

2,740 mmof rainfall annually while the driest region receives only 450 ofimainfall annually.



Most of the rainfall occurs from June to September during the monsoontH®iamount of
precipitationvariessignificantly across the region.
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Figure4. Climatology of Karnali Province a) average temperature, b) average precipitation, c)
monthly climatology based arlimatedata from 195e2023.

Land use: A globallanduse and land covemap with a 16meter resolution, produced by
analyzing the Sentin2lsatellite with stateof-the-art accuracy (Karra et al. 202as utilized.
According tothis datg Karnali Province has seven major land use clagszssland or rangeland
(49.5%)forest or trees (27.1%), bare ground (13.5%), snow/ice (8.28ticulture land or crops



(0.8%) urban or built area (0.5%#andwater bodies (0.4%fFigure 5). Agriculture in Karnali
Province is predominantly terraced farming with limited irrigation. Due to harsh climatic
conditions, steep terrain, and low productivity, a significant portion of the land is unsuitable for
cultivation and is instead used as pasturhese grasslandascur primarily at higher elevations
where agriculture is less viable. These pastures are crucial for herder communities, who rely on
them for grazing livestock.
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Figureb. Land use and land cover map of Karnali Province

Biodiversity: Karnali Province is one of the most biologically diverse regions in Nepal, home to
a substantial proportion of the country's flora and fauna. Recent estimates suggest that Karnali
Province potentially harbors 2,589 species of flowering plants, 19 spdcgsmmosperms, 89
species of mammals, 410 species of birds, 75 species ex flshspecies of reptiles, 25 species

of amphibians, and 144 speciesafterflies(Acharya and Paudel 2020). The rich biodiversity is
supported by t he [Rrtopuography,eridscosstems, raaging foom ialpiree
meadows to dense subtropical forests and freshwater systems.

Karnali Province is also famous for its rich agrobiodiversity, adapted to its uniquelagetic
conditions. Different varieties of traditional crops includidgmli Marshiice, chindkagung



uwdnaphalphapar(Buckwheat)latte (amaranth), finger millet, wheatimi(bean) are cultivated
exclusively in the region (Adhikari 2008).

Socio-economy: Karnali Province is a cultural mosaic, rich in ethnic diversity, languages, and
traditions. The region is home to a wide variety of cultural practices and traditions, many of which
have been preserved due to its relative isolation. The Province has dgtmouof 1.69 million
peoplewhich shares lowest population of the country (5.79%}h 51.2% being female and 48.8%
male (NSO 2021). Population density is low, particularly in the High Mountain and-Trans
Himalayan regions, where settlemsrdre sparse and scattered. As shownFigure 6, the
northern municipalities have a population less than 10,000 people according to the National
Population Census 2021 (NSO 2021).
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Figure6. Municipal level population distribution in Karnali Province based on National Population
Census 2021.

Among the 10 districts of Karnali Province, Surkhet has the highest population, followed by
Dailekh and Salyan, while Dolpa has the lowest population, followed by Humla andTMbtgu (
1).



Tablel. Number of households and population in 10 districts of Karnali

District Household Total Population Male Female
Dailekh 54,594 251,647 120,157 131,490
Dolpa 9,380 42,164 20,803 21,361
Humla 11,204 53,884 26,819 27,065
Jajarkot 37,453 188,301 93,111 95,190
Jumla 24,422 117,268 58,238 59,030
Kalikot 26,770 144,828 71,797 73,031
Mugu 12,430 63,858 31,895 31,963
Rukum West | 37,290 165,460 79,886 85,574
Salyan 54,672 237,387 113,954 123,433
Surkhet 97,822 410,407 195,645 214,762
Total 366,037 1,675,204 812,305 862,899

Data source: National population and Housing Census 2021 (NSO 2

The dominant ethnic group in Karnali Province is Kghetricomprising 42.2% of the population,
followed byBishwokarmél6.2%),Thakuri{10.5%)Magar(10.4%), andrahmirHill (8%),Pariyar
(4.1%) andMijar (2.8%) (NSO 2021). This Province has the highest populati@atifsin Nepal
and is home to endangered ethnic groups like BReuteand Rajji who maintain unique cultural

practices and nomadic lifestyles.

The Province is also linguistically diverse, with over 32 different languages spoken (NSO 2021).
However, Nepali is the most widely spoken language in Karnali Province, with 88.9% of the
population using it as their mother tongue, followed by Khash (6 &%) Magar Dhut (1.6%)
(NSO 2021). The Sinja Valley in Jumla district is particularly noteworthy as the origin of the Khas
Nepali language, which is now the official language of Nepal.

Economically, Karnali Province is one of the least develppadncesin Nepal, contributing only
43%tothenat i onal
Karnali has the highest level of mudtmensional poverty, with more than 600,000 people living

in multrdimensional poverty (NPC 2020). Despite the low suitability of thmel lbor cropping in

the Province, the economy is predominantly agrarian, with agriculture and livestock farming being
the main sources of liveldod, particularly in thehighelevationregions where agricultural
productivity is low. Agriculture, forestry, and fishing account for 29.5% of Karnali's GDP, with
major crops including paddy, wheat, maize, buckwheat, and barley (NSO 2024). The
transhumance system, which involves the seasomslement of livestock between different
grazing areas, is common in these regions. Livestock products, including meat, milk, and wool,

are important sources of income and nutrition for local communities.
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Along with the high levels of poverty, food insecurity and limited access to basic services such as
healthcare, education, and clean water are prevalent in Karnali. Only 56.8% of households in the
Province have access to electricity to the national griEMAN2022), and road infrastructure is
inadequate, with 717 km of blacktopped roads out of a total of 1,657 km national highway and



feeder roads till 2023 (DoR 2023). The average literacy rate in the Province is 76.1%, with a
significant gender gap: the literacy rate is 83.3% for males and only 69.4% for females (NSO 2021).
The Province has the highest level of gender inequality inaN@dPC 2020). Healthcare
infrastructure in Karnali is also inadequate, with limited access to medical facilities and trained
health professionals. Child malnutrition rates are alarmingly high, with more than 36% of children
stunted, 4% wasted or too thirand 18% underweight (MoSD 2023). Limited access to roads,
electricity, and basic services hampers econort
residents.

Protected areas: The Province hosts two National Parks namely Shey Phoksundo National
Park and Rara National Pai&hey Phoksundo National Park, the largest National Park in Nepal,
plays a crucial role in the conservation of rangelands in Karnali Province. Covering an area of
3,555 kn? as park and 1,348n? as buffer zone, the Park encompasses a diverse range of
ecosystems, includirtjghelevationrangelands, which occupy 15.1% of the Park (8% and

87.5% of the buffer zone (1,180n°). These rangelands support a variety of flora and fauna,
including endangered species like the Snow Leopard, which are emblematic of the region's unique
biodiversity. The park is also home to several traditional herding communities that rely on the
rangeands for grazing their livestock. Additionallyhe$ Phoksundo National Park is a key
destination for ecotourism, with the Upper Dolpa and Shey Phoksundo Treks attracting trekkers
from around the world. Shey Phelindo Lake, a Ramsar site, is the primary attraction of this
National Park. The protection and sustainable management of these rangelands within the Park
not only contribute to biodiversity conservation but also support the livelihoods of local people
through ecotourism traditional pastoralism, and the collection wfedicinal speciescluding
YasagunbuThere were 273 vascular plants, 32 mammals, 200 species of birds, six species of
reptile/amphibians reported from this National Park (Bhuju et al 6200

Rara National Park, located in Mugu and Jumla districts of Karnali Province, is a vital protected
area that harbors a significant portion of rangelands. Spanning an areakoi’ida park anda

198 kn? buffer zone, the Park is home to the pristine Rara Lake, the largest lake in Nepal, and
encompasses diverse ecosystems, including significargleigttionrangelands. About 21.7% of

the Park area (2&m?”) and 43.9% of the Buffer Zone (&™) of Rara National Park are covered

by rangelands. These rangelands are crucial for wildlife, providing habitat for species such as the
Red Panda, Himalayan Black Bear, and various species of deer, as well as for the traditional
pastoralist communities th@raze theirlivestock here. The Park's rangelands are integral to the
livelihoods of these communities, offering grazing grounds for sheep, goats, and yaks. Additionally,
Rara National Park is a growing ecotourism destination, with the Rara Lake Trek attracting
visitors who wish to experience the region's natural beauty and cultural diversity. There were
423 vascular plants, 51 mammals, 214 species of birds, and two species of/aeppilebians
reported from Rara National Park (Bhuju et al. 2006).



2.2. State of Rangeland in Karnali Province

Extent and Coverage : Rangelands are the dominant form of land use in Karnali Province,
covering 1160,788ha which accounts foB4% of the total rangeland area in NepBldure 7).
However, the distribution of rangelands across the districts of Karnali is uneven. Dolpa alone
accounts for2% of the total rangeland area in Karnali, followed by Humla 20 and Mugu

with 12% ,Jumla with 10%while Jajarkot and Kalikot each contribute more than 5% &adl/an,
Surkhet, Rukum West, and Dailekh each contribute abta#s than % of the Province's
rangeland area~{gure 7). The highest rangeland areas are found in Namkha Rural Municipality
(113,011ha) of Humlafollowed by Shey Phoksundo Rural Municipali§6(002ha) of Dolpa,
Mugum Karmarong88,694ha) of Mugu, and Chharka Tangsong Rural Municip&bi#%9ha)

of Dolpa whereas Bheriganga Municipality of Surkhet, Tribeni Rural Municipality of Salyan have
less than 2,000 ha of rangeland. Rural municipalities in theslagation districts have the highest
rangeland coverage, with some reporting that over 8 %eir land area is classified as rangeland.
Municipalitywise coverage of rangelands is provided@Annex I1).

~30°

lekn Kalit faorkot jumla umu Humia ool

29.5°

t29°

28.5°

Kilometers

81° 81,5° ¥ 82,5 83° 83,5° 84°

Figure7. Extent and distribution of rangeland in Karnali Province.



Rangelands in Karnali are primarily located in the High Himalaya and High Mountain regions,
characterized by low rainfall and harsh climatic conditions. These rangelands typically consist of
alpine meadows, grasses, forbs, and sparsely vegetated shrabg.thAé elevation gradient,
approxi mately 57% of Karnali ds rangel ands are
20% are found at elevations between 1,000 and 2¢@Bigure 8).

1 High Himalaya Region : This region, which includes districts such as Dolpa, Mugu
Humla, and Jumla has extensive rangeldsial®,853ha or 4% of the total rangelands in
Karnali). This region also includes Trdtignalayan region of Dolpa and Humla where
vegetation is sparse with grasses and herbs adapted to low rainfall. Other rangelands here
are characterized by alpine meadows and shrublamdgh are vital for summer grazing.

1 High Mountain Region : Lower to the High Mountain region, the region of middle
mountains also has extensive rangelarts0(808ha or 3% of the total rangelands in
Karnali). Upper belt of Jumla, Jajarkot, West Rukum and Kalikot fall under this
physiographic region.

1 Middle Mountain: This physiographic region of Karnali Province contains approximately
142,481 ha or 12% of the Province'sangelands, which are primarily found alongside
forests and near agricultural fields used for grazing cattle. Majority of the rangelands in
Dailekh and Salyan fall under in physiographic region.

9 Siwalik: This region has a very small rangeland area, covering around 845 &) of
the total rangelands. These rangelands are mainly subtropical grasslands of Surkhet and
Salyan districts and open pasture areas located near agricultural fields.
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Figure8. Distribution of rangeland across elevation gradients in Karnali.

The highelevation rangelands used for herding livestock are locally knovidaasor Kharka
Based on the consultations asdverdistrict-level workshopsnames of 86&Kharka(Patan) were
collected across thesevendistricts of Karnali Province. The highest number of Kharka was
recorded inDolpa (208), followed by Jumlayhile the lowest number was found in Mugu (;74)
followed by West Rukum (8Q)Figure 9).
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Among the municipalities, Patr&lin Jumla, Simk@®Min Humla, SortRMin Mugu, and Patala
RMin Kalikot district have the highest number gifazing pasturedn contrast, TatopankRMin
Jumla, Sanni TribeRMin Kalikot, and NamkhBMin Humlahave the lowest numbers. However,
these figures are based on consultations and may contain omission errors in iderdifiging
documentingangelands.

2.3. Seasonality of Rangeland Dynamics in Karnali Province

Rangelands in Karnali Province show fluctuating vegetation greenness according to different
seasons. The ridge plot shows the seasonal dynamics of rangeland in the Province based on
variations in Normalized Difference Vegetation Index (NDVI) values aaldferent months
(Figure 10). For example, the curves might be taller in certain months, indicating higher
vegetation greenness, while in other months, the curves are shorter and shifted towards lower
NDVI values, indicating lower vegetation greennesss Teasonal dynamic of rangeland
greenness is highly dependent on temperature and precipitation. As spring arrives, temperatures
start to increase, and warmer temperatures lead to the melting of snow, creating favorable
conditions for seed germination an@-sprouting. Concurrently, with increased temperatures,
photosynthesis rates rise, leading to a surge in vegetation growth, as reflected in the NDVI values.



Similarly, the monsoon precipitation in June, July, and August, combined with warmer
temperatures, fuels further growth in rangeland vegetation, resulting in the peak of vegetation
greenness. Plants can maximize photosynthesis due to the abundance ofandtsuitable
temperatures. This period is typically reflected in the NDVI plot by a broad anddegkity
curve, indicating a high NDVI value spread across a significant portion of the area.

As summer ends and autumn begins, temperatures start to decline slightly, and precipitation
decreases, reducing soil moisture. With less available water, some plants may begin to reduce
their growth rates orenter a senescence phase. The NDVI values might start to decline gradually
as vegetation cover becomes less dense or less vigorous.

With the onset of winter, frost/snow starts to occur in the high mountain rangelands, effectively

ending the growing season for most plants. As a result of low temperatures and minimal
precipitation, NDVI values decrease, reflecting the reduction in astgetation. The curves in

the NDVI plot move towards lower values, indicating the dying back of vegetation or the

transition to dormancy. The phenological cycle continues with the onset of spring, triggering
increased vegetation greenness.
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2.4. Ecosystem Services Provided by Rangelands

Rangelands in Karnali Province provide a wide range of critical Ecosystem Services (ES) or
Natureds Contr i butas definedtbphe Rtergogernmental I$Eierdrolicy
Platform on Biodiversity and Ecosystem ServiteBES (Watson et al.2019. NPC or ESthat

are categorized into materials, regulating and #materials all of themare integral to the
livelihoods and welbeing of localcommunities(Figure 11). Material service include food
(vegetables, edible fruit, fungind feed for livestock, medicinal plants, fuelwood, animal dung for
household energy and other materials used for construction. Regulating semwvizgporates

the role of rangelands imaintaining biodiversity, including many endemic or threatened species
of fungi, flora and faunRangeland contribute tsoil conservation, nutrient recycling, and water

L IPBES is an independent intergovernmental body established to strengthen the interface between science and

policy on biodiversity and ecosystem services and the global assessment report of IPBES defined 18 different types
of NCP.



regulation, particularly in the steep, erosiprone landscapes of Karnali, thereby enhancing
environmental stabilityBy acting as carbon sinks, these rangelands also contribute to climate
regulation, helping to mitigate climate chanBeyond their ecological functions, rangelands
provide nonmaterial servicemcludingcultural, spiritual, and recreational vasueffering a sense

of place and identity for many communities
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Figurell Various contribution of rangelands for the wbking of local communities of Karnali.
2.4.1 Habitatfor FloraandFauna

Floral diversity : Karnali Province's rangelands host a rich diversity of plant species. Based on
the compilation of floral data from secondary sourcésljarya and Paudel 2028hrestha et al.

2022; GBIF 2024) as well as the field studies, there could be 1,625 species and 73 intraspecies of
floweringplants belonging to 104 families found in the rangelands of Karnali. Among these plant
speciesjt was found thatl,452 species are herbs, 226 are shrubs, 8 are shrubs or trees, 8 are
herbs or shrubs, and 6 are undshrubs.The most speciesich families found in the rangelands

of Karnali include Asteraceae (228 species), Poaceae (121 species), Fabaceae (91 species),
Ranunculaceae (91 species) and RosaceagKRfre 12). Based on the forage classification,

995 species can be categorized as forbs, 230 as shrubs, 200 as grasses, and 91 as legumes.
Additionally, 27 species of mushrooms have been reported from thedigration rangelands of

Karnali Province (Devkota 2008)loag with 16 species of pteridophytes. Although these areas

are rich in nonflowering plants such as bryophytes and lichens, there are no authentic records

of these plants in the rangelands of Karnali Province.
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Figurel2. The most species rich plant families (top 15) found in the rangelands.

Endemism is one of the key features of rangelands in Karnali Province. According to the most
recent records of endemic plants, 312 species are endemic to Nepal (Tiwari et al. 2019), of which
78 species and 9 infra species are potentially found in the lamdgof Karnali Province, showing

the conservation importance and uniqueness of the rangelands.

Faunal diversity : The rangelands of Karnali Province also support a diverse range of faunal
species, including mammals, birds, herpetofauna, and buttgiffiggre 13). Based on a
compilation of various sources, 41 species of mammals from 16 families (Jnawali et ;al. 2011
Ghimire et al. 2014; Acharya et al. 2016, Khusi et al. 2019) and approximately 181 bird species
(Baral et al. 2014; Inskipp et al. 2016; Khusi et al. 2018) inhabit these rangelands. Notable
mammalian species include the Wild horsang(Equus kiangWild yak Bos mutysHimalayan

blue sheep or BharaP&eudois nayguviusk deer loschus chrysogast@ray Wolf (Canis luplis
Tibetan gazelleRrocapra picticaudgtilimalayan marmotMarmota himalayapaAltai Weasel
(Mustela altai¢ga Wolly hare (epus oiosto)usPlateau PikaQchotona curzon)aédrgali Qvis
ammol), White-lipped deer (Cervus albirosjriSnow leopard Ranthera ungiaHimalayan wolf
(Canis changoEurasia LynxLunx lynx Red Fox Yulpes vulpgsTibetan fox Yulpederrilata,

Steppe Polecatustela eversmapsBrown bear Ursus arctos isabelljpasd many others.



Among the birds, the Fringillidae family, which includes finches, is the most represented with 27
species, followed by the Muscicapidae family (24 species of passerines) and the Accipitridae family
(15 species of raptors) of birds. The open grasslandsthen edges provide ideal habitats for

these birds, offering sedakaring plants for finches, accessible areas for passerines to find insects
and seeds, and favorable hunting grounds for
rangelandsncludethe nationally protectedHimalayan monalLophophorus impejanasd the

globally critically endanger&edheaded vulturdSarcogyps caljus

The rangelands are also home to 11 amphibian species (Acharya and Paudel 2020), including the
globally neathreatenedScutiger nepalendiigt inhabits alpine streams, and 8 reptile species,
including the globally vulneral®mhiophagus hannah

Butterfly diversity is notable in the region, with approximately 94 species from five families
(Acharya and Paudel 2020), 26 of which are known to specifically inhabit alpine rangelands.

Furthermore, KarnaliRiver basin and its sulwvatersheds, encompassing major rivers, streams,
and lakeB including higlelevation lakes beside these rangeldndapport 93 species of fish
(Acharya and Paudel 2020), including 5 endemic spdadistora edddPseudecheneis serracula
Schizothorax nepalenShizothorax raraensisdSchizothorax macrophthalmus
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Figure13. Number of species of five faunal groups found in Nepal, Karnali and rangeiand
Karnali.

Conservation status of flora and fauna: Many of the species found in Karnali Province's
rangelands are under threat due to habitat degradation, overgrazing, and poaching. The



International Unionf or Conservation of Natureds Red Li st
List) and the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) provide crucial frameworks for the conservation of these species. AdditionallyldNepa
National Parks and Wildlife Conservation Act includes provisions for the protection of wild
species.

The I UCN Red List, which provides detailed inf
threats, serves as a critical indicator of biodiversity health, informing and catalyzing action for
conservation (IUCN 2024)n the rangelands of Karnali, 79 plant species are listed on the IUCN

Red List. Among these, four spediegrillium govanianu@ypripedium himalaicubactylorhiza
hatagireaandTaxus contoritaare classified as endangered (EN), wNiégdostachys jatamaissi

critically endangered (B). Five specids Impatiens serratifgliéphedra gerardignéritillaria

cirrhosa Paris polyphyllaand Cypripedium cordigefumre considered vulnerable (VU).
Additionally, 64 plant species frokarnaldb s r angel ands are categori ze
the IUCN.

Regardinghe fauna, 41 mammal species found in Karnali's rangelands are listed under various
IUCN Red List categories: two are endangered (EN), four are vulnerable (VU), four are near
threatened (NT), and 31 are of least concern (LC). Similarly, am@&agbird species found in

Kar nal i 8 s ssssed byehe HJEN, sone ds critically endangered RJ, three are
endangered (EN) three are vulnerable (VU), three are near threatened (NT)l ahdre of least
concern. For amphibians, one speciBgijorana rostands vuherable, one $cutiger nepalensis

is near threatened, and nine are of least concern. Among reptiles, one sp@pésophagus
hannahis vulnerable and seven are of least concern.

Many plant and animal species from Karnali's rangelands are also listed in the appendices of
CITES. The CITES is an international agreement, to which Nepal is a party, aimed at ensuring
that international trade in wild animals and plants does not threaten their survival. To protect
species from overexploitation, CITES lists species in three appendipgendix | includes
species that are threatened with extinction; Appendix Il includes species that are not necessarily
threatened with extinction but may become so unless trade is closely controlled; and Appendix

[Il includes species protected in at leaste country that has asked other CITES Parties for
assistance in controlling tradét(ps://cites.org/eng/disc/species.php

Al toget her , 22 mammal species from Karnali ds
species in Appendix I, five in Appendix I, and eight in Appendix Ill. Among birds, 34 species found

2 CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora) is a multilateral treaty
designed to protect endangered plants and animals from the threats of international trade. It has three appendices:
species listed in Appendixare prohibited forcommercialtrade; species in Appendix Il are allowed for trade but
require permits; and species in Appendix Il are protected in at least one country that has requested CITES assistance
to monitor and regulate their trade.


https://cites.org/eng/disc/species.php

in Karnali 6s r angel aApgbrdiceancleding fivesin Apdendixn, 24ime C1 |
Appendix Il, andour in Appendix Ill. In total, 50 plant species are listed in CITES Appendix .

Nationally, the Department of National Parks and Wildlife Conservation (DNPWC) recognizes

26 mammal species, nine bird species, three reptile species (https://dnpwc.gov.np), and 14 plant
species (DPR 2012) as protected. Among the protected mammals, lards reptiles, five
mammals namelyAilurus fulgeriRed pandg Moschus chrysogagidusk deer) Bos mutudVild

yak, Panthera unc{@now leopard)Manis pentadactylndian pangolinjand two birdsnamely
Catreus walliciiCheer pheasant) andophophos impejanuy$limalayan monaBre found in the
rangelands of Karnali. Among the protected plaliactylorhiza hatagir@@anchasg) is banned

for collection, transportation, and trade, whileopicrorhiza scrophulariif(@natki) is banned for

export without identification and certification. SimilarNardostachys jatama@ktamansand
Valeriana jatamariSiugandhawafire banned for export outside the country without processing
(DPR 2012). The List of species included in the IUR®&H List,CITESappendicesa nd Nepal 0s
Protected list is provided ilAnnex

2.4.2 Medicinalecies

Medicinal plants, fungi, and lichens are the key products in Karnali Province. Pyakurel et al. (2019)
reported that 300 species of plants, fungi, and lichens are currentlydrexdsepal, and among

them, the rangelands in Karnali Province harbor 92 traded medicinal species, accounting for 31%
of the total. Of these 92 species, 82 are actively traded in contemporary markets, and 10 species
are not currentlytraded Based on the revenue records of medicinal plants and othestimolper

forest products, KarnalProvince has 38 species/items that are part of the revenue system, all of
which are found exclusively in rangelarfif®I TFE 2023)Highvalued medicinal species such as
such asOphiocordyceps sinergsiarsagunbyl Nardostachys jatamaf3atamansi)Polygonatum
verticillatum (Setakchini/Khiraula),Neopicrorhiza scrophulariiflofutki), Rheum australe
(PadamchalBergenia cilia(Rakhanvedritillaria cirrhogBan lasunDelphinium himalayghis),
Rhododendron anthopof@umnpati),Juniperuspp (Dhupi), Allium hypsistu@immbu)Hippophae
salicifoli@gChuk), Hippophae tibetar{i®ale chuk) Morchellapp.(Ghuchii chayu)zanodermapp.

(Rato chayu)Dactylorhiza hatagir@@anchaule), arfélaris polyphy(8atuwa) are exclusively found

in rangelands

Based on herbal trade data from the past five fiscal ygd84 to 2079) the trade of medicinal
species in Karnali Provingenerates approximately 36 million Nepali rupees annually in reyenue
with a range from 25 million to 44 million Nepali rupe@dol TFE 2023)The province supplies
around 1.4 million kg of various medicinal herbs each year on average, with trade volumes ranging
from 1.1 million kg to a maximum of 2.0 million Kgdure 14).
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Figurel4. Quantity and revenue amounf medicinal species collected from rangelands in Karnali
over the last five years

Of the 38 medicinal species traded from Karnali Province, the 15 most collected Hathsd
15) account for 95% of the trade volume. The five most traded species by valutaathoxylum

armatumPolygonatuspp, Nardostachys jatamadsiniperuspp, andBergenia cilidtacontribute
67% of the total trade volume.
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Figurel5. Top 15 highest collected medicinal species.



Revenue from the tod.5 species constitutes nearly 98% of the total revenue generated from the
38 traded herbs (Figurd6). Among these, the five species generating the most revenue
Ophiocordyceps sineniiardostachys jatamanBolygonaturspp, Zanthoxylum armatunand
Neopicrorhiza scrophulariifiocallectively account for 84.4% of the total revenue.
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Figurel6. Top 15 highest revenue generating medicinal species.

Box I. YarsagunbiHi mal ayan Gol d and Karnali s Prosper.

Yarsagunbualso known as Yarsa, YarahaKira, and commonly referred to as caterpillar fungus
(scientific nameOphiocordyceps singnsssan endeparasitic complex formed by the parasitic
relationship between the Cordyceps fungus and the caterpillar of a Himalayan ghost moth
belonging to the genus Thitarodes (Shrestha et al. 2012). It is renowned for its unique life cycle,
exclusive ditribution in higkelevation regions, various traditional and medicinal uses, and
significant economic value in trade.

The life cycle oDphiocordyceps sinehegins when spores from the parasitic fungus infect the
larvae of ghost moths, which reside in the soil of khadgvation grasslands. The fungal spores
invade the larva's body, grow inside it, and eventually kill the host (Shrestha and Bawa 2013).
After killing the larva, the fungus consumes the host's tissues, mummifying the body. The fungal
mycelium then emerges from the host's head and develops into a dark brown or black spore



producing fruiting body (stroma) that protrudes from the soil. Collectors identify and harvest the
stroma by uprooting it, along with the dead caterpillar buried beneath the soil.

If left uncollected, the mature fruiting body releases spores into the environment, which can then
infect new larvae, continuing the cycle. This entire life cycle spans several months, typically
beginning with infection in late summer or early autumn anlchinating in the appearance of the
fruiting body the following spring or early summeé&idure 17). The uninfected caterpillar of the

moth develops inta pupa and then t@anadult and continuess lifecycle.

>

Figurel?. Yarsagunbin its habitat showing the fungal stalk, the mummified caterpillar is buried
under the soil.

Yarsagunbus primarily found in the Himalayan region, including Nepal, Bhutan, India (Sikkim),
and the Tibetan Plateau in China. It thrives in cold, alpine rangelands (grasslands and meadows)
at elevations between 3,000 and 5,000 m. It is reported to be found iof 2¥epal’s 77 districts
(Shrestha 2019), with Karnali Province, particularly the Dolpo region, producing a significant
portion of Nepal's totalYarsagunbsupply (Shrestha and Bawa 2013).

Yarsagunbihas been used for various therapeutic purposes in traditional Chinese medicine. It is
primarily used as a tonic to boost energy, stamina, and immune function. It is believed to improve
lung and kidney function, enhance sexual performance, and combag¢ fdtignkler 2009). It is
widely traded as an aphrodisiac, often referred tadeigmalayan Viagra.



Yarsagunbus one of the most expensive natural products in the world. According to one
estimate, the current global market fofrarsagunbumight range between 5 and 11 billion US
dollars, with an estimated annual global production a3X#5 tons (Shrestha 2012). More than
95% of this production occurs in China, with the remagcoming from Nepal, Bhutan, and India
(Shrestha and Bawa 2013).

The fungus is typically harvested during early summer when the fruiting body emerges from the
soil. Local communities in Karnali Province migrate to {algivation pastures to collect
Yarsagunhun some regions of Karnali Province, up to 72% of household cash income comes
from Yarsagunbiharvesting alone (Shrestha and Bawa 2014).

Based on revenue record¥,arsagunbus collected in five districts of Karnali Province: Dolpa,
Jumla, Humla, Kalikot, and Mugu. On average, about 480 ¥gredgunbunas been collected
annually from Karnali Province over the past five years, generating approximately 12.8 million
Nepali rupees in revenue per yedfiure 18).
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Figurel8. Quantity and revenue ofarsagunbgollected from Karnali over the last five years.

While the Yarsagunbboom has brought economic benefits to many, it has also led to challenges.
Due to its high value and the heavy reliance of locals on this resource, harvéatsagunbtas
become a matter of life and death for many. The harvesting season often sees conflicts over
pasture rights, with occasional violence. Additionally, around 10 people die every year during
Yarsagunbwollection while crossing cliffs and rivers, falling in avalanches, slipping in the snow
andsuffering fromaltitude sickness (Shrestha 2019).



The mean annual harvest of this species has declined in many if not all areas across its range in
the Himalaya and Tibet due to the overharvesting. In addibgar harvestin@nd climate change

pose significant threats to the natural populationsyaisagunbyHopping et al. 2018). Hence,

this species has been listed in the Vulnerable category by IUCN (Yang R@x@)theless, other
ecological impacts of intensive harvesting are evident but largely understudied. The collection
process is clearly detriméal to the natural regeneration of the species, leaving no inch of habitat
untouched by the end of the season. Destruction of alpine pastures, solid waste pollution, and
deforestation are major ecological concerns. Soil compaction and trampling of vegelad to

the unprecedented movement of humans are common (Shrestha 2019). Rampant digging of alpine
meadows has also deadedthe soil. The cutting of juniper, rhododendrons, birch, and other
slow-growing trees at the timberline for fuelwood and heatiragshed to deforestation (Shrestha

and Bawa 2013). Solid waste, mostly plastic packaging from noodles, biscuits, and other dry foods,
litters the pristine landscapélo studes have been conducted assess the impact dfarsagunbu
harvesting on wild animal#®\ decline in its populations could have serious ecological and
economic consequences for the communitieskafnaliProvince that depend on it.

2.43. Food(Vegetables, Wild Mushrooms, Edible Fruits)

Rangelands in Karnali Province also harbor 87 species of wild edible plants belonging to 30
angiosperm families, contributing to the local diet and income. The highest number of edible
plants belong to the Rosaceae (11 species), Asteraceae (9 species) and Polygonaceae (9 species)
followed by Fabaceae (6 species) and 4 species each in the Amaranthaceae, Araceae,
Asparagaceae, Berberidaceae and Solanaceae families. Among these edible species, most of them
(58 species) are used as leafy vegetables, with deaved young shoots being consumed as
vegetables. Additionallthe roots of Arisaema jacquemoatid the tuberous roots oDioscorea

deltoida andDioscorea bulbifeendthe fruits of Solena heterophylladigofera hebepetdlaucas
cephalote$Solanum aculeatissim@mlanum torvuas well as the flowers dRicinus commuaisd

Caragana brevispiage consumed as vegetables. Fruits of 21 plant species are also edible. The
seeds ofPrinsepia utilihatelg are used to produce essential oil, which is now traded.
Additionally, two specigs Cyanthillium cinereusmd Duhaldea cappiaare used for making
Marcha(a mixed dough inoculate used as a starter culture to produce traditional alcoholic
beverages) The | ist of edible pl ant sAnfepduThaetearen Kar n
seven different edible mushrooms found in the rangeland@ogfa, Karnali (Devkota 2008).

2.4.4 FeedGrazing Groundor Livestock

The rangelands of Karnali Province are home to more than 1,625 species of plants, with 56 species
identified as palatable species for livestock. Among thesaphalis spAnaphalis triplinefvarex
sp, Cenchrus s@Potentilla plurijugandPotentillapp are considered highly palatab®&imilarly,
species such aSortia depresshancea tibeticBistortasp, Androsacspp, andSaxifragapp.are



considered less palatable. However, certain species in the pastures are poisonous to animals,
includingAnemonastrum elongativheconopsis horridulzymbopogon dista@ymbopogon martini
Cymbopogon pospisclaitid Triglochin maritim&lotably, Triglochin maritiman aquatic herb, is

also considered poisonous to livestock (Richard et al. 2000 and pers. obs.).

Livestock rearing is a cornerstone of the economy in Karnali Province, with highland communities
relying on animals such as yaks, sheep, goats, and cattle for their livelihoods, while lowland
communities primarily rear buffaloes, cattle, and goats. TheiRece'shighelevationrangelands
support large populations of yaks, sheep, horses, cattle, and goats. These activities generate
income through the sale of livestock products such as ghee, meat, and woolen products, while
also fulfilling dietary needs withilk products and meat. On average, farmers earn NRs. 7,000 to
8,000 perchaurper year and typically sell three to four sheep per household annually, with each
sheep fetching between NRs. 20,000 to 30,d@8d survgyAccording to the Agriculture Census
(2021), the total livestock population in Karnali Province is estimated to be over 2.16 million,
with goat/chyangra (1,272,580) sheep (203,850) and cattle (658,367) comprising the majority
(NSO 2021).The dstrict-wise distribution of different livestock populationspvidedin Table

2.

Table2. District wise livestock population in Karnali.
District Cattle Goat/Chyangra | Sheep | Buffalo Other Livestock *
Dailekh 100,750 210,912| 3,406 37,956 103
Dolpa 23,250 51,356| 20,353 284 11,585
Humla 38,714 37,244 17,694 2,321 5,837
Jajarkot 94,719 158,855| 15,982 24,325 1,136
Jumla 63,113 38,417| 53,895 1,773 4,272
Kalikot 63,453 59,259 13,966 18,264 1,930
Mugu 37,750 35,994/ 29,508 3,815 2,794
Rukum West 39,800 117,565 16,236 30,348 721
Salyan 100,811 283,519 24,936 17,589 250
Surkhet 96,009 279,460, 7,874 27,442 534
Total 658,370 1,272,581 203,850, 164,117 29,161
*other livestock includes yakhauri,nak,horse,mule
Data source: NSO 202

2.4.5 EnergyandOther Materials

Rangelands in Karnali Province are essential not only for grazing but also serve as a critical source
of household energy for herderThese rangelands support 246 species@bdy speciesghrubs,
climbing shrubs, subshrubs, and woody climpérat are potentially used by local herders as
fuelwood. Among these specielyniperu§uniper) andBerberisalong with other tree species
available in the foregtangeland ecotonegqrovide a reliable source of fuelwood. Additionally,



animal waste, particularly yak dung, is commonly used as an energy source by herder communities
in these remote areas. This bioenergy, derived from fuelwood and amiuma is crucial for
cooking, heating, and other household activities, especially irelegationregions where access

to alternative energy sources is scarce or pexistent.

2.4.6 Water Quality andQuantity Regulation

Highelevationrangelands in Karnali Province, often covered by snow during winter, play a crucial
role in water resource management for both local and downstream communities. The snow acts
as a natural reservoir, gradually releasing water as it melts, ensuring avcustisupply of fresh
water throughout the warmer months. These rangelands are the source of numerous springs and
streams that originate from the melting snow and precipitation accumulating in these elevated
areas Figure 19). Additionally, lkes such as Shey Phoksundo and Rara, along with various lakes
and ponds in the rangeland areas, provide a perpetual water supply to rivers and streams.
Furthermore, major watersheds of the key river systems in Karnali Province are largely covered
by rangednds. The vegetation in these rangelands also enhances water quality, benefiting the local
environment. This water meets the needs of local herder communities and their livestock while
flowing downstream to support the water supply of other communitiesgate agricultural lands,

and maintain local ecosystems.
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Figurel9. Major water sources (river, lakes, and ponds) in Karnali.
2.47.SoilFormation

Rangelands help in soil conservation by providing ground cover that reduces soil elasion.
Karnali Provincgrangelandarevitalfor both soil formation and soil erosion control, contributing
significantly to the stability and sustainabi
in these rangelands, including grasses, shrubs, and other gcouadng plants, helps anchitre

soil, reducing the impact of wind and water erosion. The roots of these plants bind soil particles
together, preventing soil loss and maintaining the integrity of the landscape, especially in the steep
and erosionrprone terrains. Additionally, the natal process of organic matter decomposition in
rangelands contributes to soil formation by enriching the soil with nutrients, enhancing its fertility,
and promoting the development of a healthy soil structure. This not only supp@detation

growth but also ensures the lorigrm productivity of the rangelands, benefiting both local
agriculture and livestock grazing. The protection and sustainable management of these rangelands
are therefore crucial for maintaining soil health and preventiegyadation.



2.4.8.CarbonSequestration

Although carbon sequestration by the rangelands in Karnali hasyetobeen studied, these
rangelands possess substantial carbon sequestration potential, playing a critical role in mitigating
climate change. A study conducted in the Himalayan rangeland in eastern Nepal showed that
rangelands could store 17.3 t/ta 28.3 t/ha soil carbon and 22.7 t/ha to 42.5 t/ha vegetation
carbon (Koirala et al. 2013). The vegetation found in these rangektodss carbonin plant
biomass and the soil. Additionally, the accumulation of organic matter from decaying plant
material further enhances the soil's ability to store carbon. These processes make rangelands an
essential component of the region's carbon cycle, helfpraffset carbon emissions and reduce

the concentration of greenhouse gases in the atmosphere.

2.4.9 Pollination

In Karnali, 53 out of 76 (70%) commonly cultivated crops depend on insects such as honeybees,
bumblebees, and flies for pollination (Devkota et al. 2023). Although the exact number of insects
and other pollinators in the rangelands of Karnali Provinceosknown, many of these vital
pollinators inhabit the region's rangelands and forests. Rangelands are home to a diverse array of
flowering plants, which attract a variety of pollinators, including bees, butterflies, birds, and other
insects. The presencef dhese pollinators ensures the successful reproduction of many plant
species in the rangelands and the adjacent agricultural fields. The pollination services provided by
these insects and birds dwelling in the rangelands are crucial for the growth of,drafis, and
vegetables in agricultural settings, thereby enhancing crop yield and produ@mityota et al.

2023) This interconnected relationship between rangeland vegetation and pollinators is essential
for supporting the livelihoods of local comumities by improving the yield and quality of crops,

as well as sustaining the overall ecological balance of the region.

2.4.10.Tourism

Thehighelevatiorrangelands contribute significantly to the scenic beauty of the region, attracting
visitors for trekking and cultural tourism, which in turn supports the local econofmyenty-
sevenkey tourist destinations including monasteries/gompas, temples, cultural and natural
landscape areas and water bodissagell ashree major trekking routes in Karnd@inamely the

Limi Valley (Humla) Trek, Shey Phoksuridational Park, Rara Lake Trek, and Upper/Lower
Dolpo Treki pass through these rangeland8gure 20). A significant portion of these routes
traverses rangeland areas. The major tourist destinations include eight monasteries/gompas,
seven temples, five natural and cultural landscapes, and seven water Dadhies J).
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Figure20. Major tourist destinations and routes in KarnBliovince(Grey shaded area showing
rangelands).

Table3. District wisetourism destinations and routds KarnaliProvince
Monasteries and | Temples (District) Cultural/ Water Bodies
Gompas (District) Natural (District)
Landscapes
(District)
Rinchenling Kedarnath Templg Limi Valley
Monastery(Humla) | (Jumla) (Humla)
Railing Gompg Chhayanath Dhan Pugno Villagel Chyachhara Waterfa
(Humla) (Jumla) (Dolpa) (Humla)
Dolpo Shering Chimara Malikg Rigmo Villag¢ Pachal Waterfall
Monastery(Dolpa) | Temple(Jumla) (Dolpa) (Kalikot)
Samye Choelin{ Bala  Tripurasundal Nyalu Langa Pag Selima Dah&viugu)
Monastery(Dolpa) | Temple(Dolpa) (Humla)
Shey GompdDolpa) | Pancha Deal (Dailekh)| Sinja Valley Rara LakéMugu)
(Jumla)




Ribo Bhumpa Gomp| Kharpunath ~ Temple Phoksundo LakéDolpa)
(Dolpa) (Humla)

Yangsher Gomp{ Kareka Sundar Shankar Jhararfdumla)
(Dolpa) Temple(Jumla)

Samling Gomp

(Dolpa)

The ecotourism potential of these rangelands helps diversiglihood optionsfor local
communities while highlighting the region's unique culture and natural heritage. These four
destinationf Shey Phoksundo National Park, Rara National Park, Upper/Lower Dolpo, and
Humlé&i collectively receive over 16,000 visitareluding botiNepali and foreignerannually on
averagdMoCTCA 2019, 2020, 2021, 2022, 20ZBigure 21). Among them, Rara National Park,
particularly Rara Lake, stands out as the most popular destination, attracting over 10,000 visitors
per year(DNPWC, 2019, 2020, 2021, 2022, 2028) contrast, the Dolpo trek sees a relatively

low number of visitors, making it the least visited area partly due to the ladlkel@ble road
connectivity.
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Figure21l. Percentage of tourists visiting four major trekking routes in KarRativince This
figure is based on the total number of visitors visited these destinations from-2023 based
on DNPWC and MoCTCA data.



Visitor numbers have shown an increasing trend in recent years, reflecting the growing popularity
of these destinations. As these trekking routes have gained popularity among domestic youth and
foreign visitors in recent years, the number of tourists wiltrease in the future showing huge
potential for tourism in the ProvinceUnregulated tourism can lead to an increase in the
consumption of goods, including plastics, generation of waste, and heightened demand for
fuelwood, all of which may adversely impkbcal aquatic and terrestrial biodiversity in rangeland
ecosystems.

2.4.11 1 earning

The vast rangeland landscapes in KarRaedivinceserve as living laboratories, offering unique
opportunities for scientists, researchers, and students to study a range of topics including
ecological processes, species interactions, and the impacts of climate chdngkelevation
environments. These rangelands are rich in biodiversity, hosting numerous species, didtang

and fauna, many of which are endemic or adapted to extreme conditions, making them invaluable
for scientific exploration and disgery. Moreover, these ecosystems are deeply intertwined with

the cultural heritage and practices of local communities, who have developed extensive
indigenous knowledge over generations about sustainable lanangskginal speciepastoral
management, and adaptation to changing climates. This traditional wisdom, passed down through
the ages, not only enriches scientific understanding but also provides sustainable practices that
can inform modern conservation efforts. By supportieducation, research, and cultural
preservation, rangelands contribute significantly to the -welhg and knowledge systems of
people.

2.4.12 Culture andldentity

Rangelands are not just physical spaces but are also an integral part of the cultural and spiritual
heritage of the people. Rangelands in KarRativinceare deeply embedded in the cultural
identity and ceremonies of local communities, shaping their traditions, practices, and sense of
belonging. Many areas such as Mahabu patan of KBligwict, Limi Lapcha of HumIRistrict
(viewpoint for Mt. Kailash from Nepal side) are the places where cultural narratives and spiritual
beliefs are rooted, with many ta&al features considered sacred or symbolic. Additionally, the
practice of transhumands a tradition that has been passed down through generations. Ninety
nine percent of the Pahari and Bhotia communities living below-3300m pursue one or the

other form of transhumance practices (Bishop 19%jhough this practice has been rapidly
declining due to sockecological changes, such as the younger generation's lack of interest in
herding and restrictions on grazing in community forests within lowlardsNevertheless, this
movement is not only a practical response to the changing seasons but also a cultural ritual that
reinforces community ties, knowledge transfer, and a deep connection to the land.

2.4.13 Transhumanc®ractices



Transhumance is a traditional pastoralist practice involving the seasonal movement of livestock
between fixed summer and winter pastures. In many districts of Nepal, inclkdmmgliProvince,

the traditional transhumance system has been practiced since ancient (ise®p 199Q)In

many parts of Karnali Province, transhumance typically involves moving livestock, such as
yaks/chauries, sheep, goats, horses, and cattldigbelevationpastures during the summer
months and bringing them down to the agritural lands and forests at lower elevations during

the winter. Generally, herders begin moving herds to hejévation pastures from the months of
Jestha/Ashad (May/June), although this timing varies across locations and depends on the timing
of snow melting and spring rains. They return to their villages or loweleyslby Kartik
(October/November) to avoid the cold winter.

Transhumance is a vital economic activity for many Himalayan commuAityes et al. 2014)It

provides livelihoods through the sale of livestock products such as milk, meat, wool, and medicinal
species collected during the seasonal migrations. The transhumance system is deeply embedded
in the cultural and social fabric of Himalayan societiesvolves traditional knowledge and
practices passed down through generations, contributing to the cultural heritage and identity of
these communities.

This system is crucial for managing livestock in a manner that ensures optimal use of fodder
resources, mitigates environmental impact, and sustains the livelihoods of pastoral communities.
This movement pattern allows herders to take advantage of the lush, nutigngrasses in the
highelevationmeadows during the summer while avoiding the harsh winter conditions at higher
elevations by moving to more sheltered and milder climates in thedt@vationregions.By
rotating grazing areas, transhumancépbeprevent overgrazing, allowing vegetation to recover
and reducing soil erosiodditionally, the practice of open grazing in the summer and restricting
grazing activities in the winter in the highlands helps maintain natural regeneration and the overall
health of the rangeland ecosysteBeasonal grazing patterns help preserve the biodiversity of
alpine meadows and forests. The periodic absence of livestock allows plant species to regenerate
and supports diverse wildlife habitgBubstantiate with Bashand Chaudhary2017).

Box 2. Transhumance in Humla
Case Study: Dojam in SimkBuralMunicipality

The pastures of Dojam in SimkBuralMunicipality have been famous for sheep and goat herding
for a long time. Herders from the Dojam, Simkot, and Sarkegad areas bring their livestock to
these pastures. Traditionally, herders used to movehighelevationsummer pastures at the
beginning of Jestliay/June)ut this year, they departed in miishad(July)due to the delayed
greening of the rangeland caused by prolonged winter/spring drou&rgsre 22). Before
departing to the pasture, the exact date of departure is fixed by thed,aarBuddhist spiritual
leader. On that day, they proceed with their herd after a ceremonial s&fifidn the village,



including praying to the gods and eating good food, asking for blessings and wishes for good health
and grass. They follow the traditional transhumance route, beginning from Tallo Sangu to
Gurunggada/Rakharu (the ending point). However, the length obstagch stop in recent years

has shortened due to reduced availability of grasses and water. In the winter months,gelaep
herders and hors&eepers from the DojanSimkot area used to travel up to Bajhang, Surkhet,
Dhangadi, and Dang districts in seamhgrazing land. However, this trend has significantly
declined due to restrictions on open grazing by lowland community forests, resulting in a decrease
in the number of herders and livestock over time.
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Figure22: Transhumance route and stop points of Doj@imkot arean Humla(*Length of stay
at each stop while moving upward, **Length of stay at each stop while moving downward)

Case Study: Limi ValleMamkha Rural Municipality

The Limi area was once renowned for yak farming, where wealthy individuals owned thousands
of sheep and hundreds of yaks, while migtlkess families owned around 50 yaks and 100 sheep
per household. During that time, the number of cattle was a symbol edltli; the larger the

number,the richer the household. LimVal | ey ds vast pastures provi

residents of Limi as well as lowland communities. Buddhist spiritual leader, Lama, used to set the
dates for moving to pasturelands. Herders would reach Tibet for grazing in winter, but new
regulatiors have since restricted grazing in Tibetan rangelands, causing a significant decline in
livestockfarming in the three villages of Limi Valley due to the lack of winter pastures. The
residents of Ding&ermi (Namkha) area follow a traditional pastoral reystarting from Takur

Khola and ending at Takche Khola (L-lnapcha). The length of stay at each stop varies from a
week to several weeks, depending on the availability of grass, water resources, and the season.
Typically, they begin moving upward fronetkend of Jesthé@May/June)reach LimiLapcha, in

peak and return to the starting point (Takur Khola) by Aswin/KarfeptembeiNovember)

(Figure 23, 24).
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2.5. Rangeland Changes

Rangelands in Karnali Province are undergoing rapid transformations on multiple Llengls.

term satellitederived Normalized Difference Vegetation Index (NDVI) data spanning 23 years
shows significant changes angeland vegetation and productivity. In some areas, average annual
NDVI has declined, signaling reduced vegetation cover and potentially degraded ecosystem
health. Conversely, other regions have experienced an increase in average annual NDVI, which
mayreflect improved vegetation conditions or the encroachment of shrubs and woody species.
These variations in annual NDVI values are closely linked to livestock grazing patterns. Two
livestock censuses (2011 and 2021) show thattit@l number of livestock cattle, sheep, goats,

yak$i grazing on these rangelands hasreasedover time. In addition to these shifts in
vegetation and grazing dynamics, there is a concerning decline in the availability of key species
harvested from these rangelands, including iciedl plants and other fauna dependent on
rangelandspers. comm). The reduction in species populations indicates broader ecological
stresses affecting these ecosystems, driven by both-exploitation and changing environmental
conditions.

2.5.1.Changen Rangeland Vegetation

Based on the analysis of sateHiterived NDVI data from 2000 to 2023, both positive (increased
greenness) and negative (decreased greenness) trends in rangeland changes were observed across
Karnali Province. However, the rangeland area with a negatiee slindicating decreased
greenness, was smaller compared to those with a positive slope. In total, approximately 16,246
haof rangelands (1.6% of the total rangeland area) showed a negative slope, whileha2-68%

of the total rangeland area) exhibid a positive slope across the entire Province. The most
significant degradation, reflected by a negative slope, was observed in Mugu District (5,360 ha),
followed by Dolpa (2,739 ha) and Humla (2,689 ha) Districts, while Salyan (16 ha), Rukum West
(364 hg, and Dailekh (618 ha) experienced the least degradatiéigufe 25). Among
municipalities, Chhayanath Rara (1,731 ha), Soru (1,463 ha) and Mugum Karmarong (1,424 ha) in
Mugu as well as Shey Phoksundo (1,424 ha) in Dolpa, experienced the most sulitaliias

in rangeland ared(gure 25).
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Figure25. Mapshowingthe areas with significant decrease of NDVI over the last 23 years.

Conversely, the largest areas of rangelands with a positive residual slope, indicating increased
greenness, were found in Mugu District (10,176 ha), followed by Dolpa (10,048 ha). In contrast,
Salyan (1,048 ha), Rukum West (1,723 ha), and Kalikot (2,908xparienced the smallest
increases in greennesBigure 26). Among the municipalities, Shey Phoksundo (3,831 ha) in
Dolpa, Suru (3,811 ha) and Mugum Karmarong (3,642 ha) in Mugu, Naumule (2,500 ha) in Dailekh,
and Sarkegad (2,420 ha) in Humla showed ri@st significant increases in NDVI values in
rangeland areas over the period from 2000 to 2023.
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Figure26. Mapshowingthe areas with significant increase of NDVI over the last 23 years.

2.5.2.Changan Livestock Population

There is also variation in the change in animal populations at the municipal level. Due to the lack
of longterm data for individual municipalities, data from two agricultural censuses (2011 and
2021) were comparedAt the province level, there were 724,906 cattle, 178,650 buffalo, 13,085
yaks, 224,851 sheep, and 1,007,985 goats in 2011. In 2021, there were 658,367 cattle, 164,117
buffalo, 1,272,580 goats, and 203,850 sheep. On average, the cattle population dgclirido,

the sheep population declinday 9.33%, and the buffalo population declined by 8.13%, while the
goat population increased by 26.25% over the-year period.

The municipalevel changes in four major livestock populatiocatt{e, goat, buffalo andsheep)
are shown inFigure 27, showingmixed trends across the municipalitigSattle populations
declined in 48 municipalities and increased in 31 municipalities. Among the municipalities with
declining cattle populations, 45 experienced a decline of up to 50% over the past ten years, while
a smaller number (25 municipalities) sagirilar increase of up to 50% in cattle populations.



Goat populations increased in 57 municipalities and decreased in 22. Among those with increases,
38 municipalities saw an increase of up to 50%, 11 municipalities saw increases betd88%50
and in 8 municipalities, the goat population more than doubled

Buffalo populations also exhibited mixed trends, with the majority of municipalities (49)
experiencing declines, while 23 municipalities saw increases, and 7 municipalities had no available
data. A notable decline of up to 50% was observed in 43 munt®@galwhile only 17
municipalities experienced a similar increase of up to 50%.

Sheep populations declined in 41 municipalities, while 31 municipalities saw an increase. A decline
of up to 50% was observed in 26 municipalities, and 15 municipalities experienced a decrease of
over 50%. In contrast, sheep populations more than doubfedQ municipalities, and 17
municipalities saw increases of up to 50%.

/’ No Data

- Decrease 50% or more

- Decrease 20%-50%
Decrease 0%-20%
Increase 0%-20%
Increase 20%-50%

- Increase 50%-100%

- Increase more than 100%

Buffalo
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Figure27. Municipal levethange in thewumber of major livestock in Karndbrovince



Population a@ta d yak/nak/chauri and horse/assesot available at the municipal level. However,

at the province scale, yak/nak/chauri populations hd&ereasedrom 24,989 in 2012 to 19,417

in 2022 (MoALD 2023) Likewise, therewass | i g h't i ncrease of hor sel/ ¢
28,023 in 2012 to 31,012 in 20ZRI0ALD 2023)

2.5.3.Changesn FloralandFaunal Population

There is no reliable study on the population status of flora and fauna in Karnali Province.
However, IUCN Red List data provides proxies of the populations of several threatened floral
and faunal species found in the rangelands in Karnali. Basedisodath, 79 speciesre
experiencingdecreasing populations, 16 specs®w increasing populations, 176 speches/e
stable populations, and the population status of 44 species is unkniatte(4).

Of the 79plants peci es from Kar nal i oRtheolUGCNnReeloss the an g el
population of only one specieg\lternanthera sess{listegorized as Least Concern, LC), is
increasing, while 13 species are experiencing population declines, 41 species appear stable, and
24 species have unknown population trends. Among those with decreasing populations,
Nardostachys jatamansi critically endangered, while four spedi€Erillium govanianum
Cypripedium himalaicubactylorhiza hatagireandTaxs contortd are endangered. Additionally,

four specieB Ephedra gerardigriitillaria cirrhosBaris polyphyliandCypripedium cordigefum

are classified as vulnerable.

Out of the 41-mammakpecies assessed, the population of 12 species is declining, while only one
species Canis aurelss experiencing an increase. The populations of 14 species are stable, and
the status of another 14 remains unknown. Among the declining species(\Wiltt Yak Bos
mutus Himalayan SerowCapricornis tha€Common LeopardPanthera parduSnow Leopard
Panthera ungiare classified as vulnerable, fospecies namely Himalayan taliefmitragus
jemlahicysHimalayargoral (Naemorhedus i), Tibetan Argal{Ovis ammqgrand Altai Weasel
(Mustela altaigaas near threatened (NT), twqJungle CaFelis chausand Yellowthroated
Marten Martes flavigulas least concern (LC), and twB®lole-Cuon alpinuendHimalayan musk
deer-Moschus leucogayi@s endangered.

For birds, the population of 49 species is decreasing, whereas only 13 species show an increase,
according to IUCN Red List. The populations of 111 bird species are stable, and the status of 8
species is unknown. Among the decreasing bird populations, orgesg8arcogyps calyus
critically endangered, threspecies(Aquila nipalensideophron percnopteréiglco cherrygre
endangered4l areclassifiedas least concern (LC), two as near threatened (NT), and two
(Catreus wallichBallinago nemanig as vulnerable.

For herpetofauna, the population of one reptile species is decreasing, six species have stable
populations, and onspecies has annknownstatus Among amphibians, the population of six



species is declining, one speciBsittaphrynus melanostigtasncreasing, and the remaining four
species havdecliningpopulations.

Table4. Trends of rangeland flora and faupand inrangelandin KarnaliProvince
Group IUCN Red list category Total
Trends CR EN LC NT VU
Decreasing Mammals 2 2 4 4 12
Birds 1 3 41 2 2 49
Reptiles 1 1
Amphibians 4 1 1 6
Plants 1 4 2 4 11
Total 2 9 49 7 12 79
Increasing | Mammals 1 1
Birds 11 1 1 13
Reptiles
Amphibians 1 1
Plants 1 1
Total 14 1 1 16
Stable Mammals 14 14
Birds 111 111
Reptiles 6 6
Amphibians 4 4
Plants 40 1 41
Total 175 0 1 176
Unknown | Mammals 14 14
Birds 8 8
Reptiles 1 1
Amphibians 0
Plants 21 21
Total 44 0 0 44
CR= Critically Endangered, EN= Endangered, LC= Least Concern, NT= Near Threa
VU= Vulnerable




Chapter lll: Drivers of Rangeland Change
3. Background

Drivers are generally defined as any natural or hwimaiiced factors that directly or indirectly

cause changes in an ecosystem (Carpenter et al. 2006). Natlmatt drivers include
earthquakes, lightningnd volcanic activitiesand ecological successiowhile anthropogenic

drivers encompass a wide range of human activities. Anthropogkneict drivers also called

0 pr es s ur damdbusei chande,uctineate change, invasive species, direct extraction, and
pollution. The indirect drivers, or 'underlyig causes,’ indirectly affect rangelands. These include
demographic factors (e.g., population, migration), economic factors (e.g., market access and
demand), technological factors (e.g., use of machines and mobile devices), and governance by
formal states(e.g., policies, programs). These drivers interact with community governance to
influence direct drivers over time (Diaz et al., 2015; Watson et al., 2019), thereby affecting the
state of ecosystems, such as rangeladdipting these definitions, this gbi@r outlines the

direct and indirect anthropogenic driveras well as natural drivershat change the socio
ecological components of rangelan@hapter 1) in Karnali Province. Like many other regions
around the world, Karnali 6s rangelands are |
anthropogenic drivers that contribute to their degradatjoloss of biodiversityas well as
conservation.

AnthropogenicDrivers

Natural Drivers

Figure28. Anthropogenic and natural drivers of rangeland change in Karnali.



3.1. Anthropogenic Direct Drivers of Rangeland Change

3.1.1. Land Use and Land Cover Change

Major land and use and land cowgranges observed in the rangelamd Karnali Province are
construction of roads and other infrastructure, encroachment of rangeddodagriculture, as
well as pastoral abandonmenithese activities have altered the landscape conditigracing
biodiversity, ecosystem function, productivity, and sustainability of rangeland ecosystems

Road construction: Karnali Province has seen a rapid growth in the length of roads. The total
road length in 2004 in the entire Karnali Province was 842 km which has increased to 1,657 km
in 2023, yet the majority of the roads are earthen (DoR 2023). Distwite road lendt is shown

in Figure 29, Figure 30 showing the maximum increase in Jajarkot, followed by Dailekh, Jumla,
and KalikotDistricts. However, this figure does not include locally built road tracks and paths
using heavy machinery. Road data extracted from the open street map shows a significant increase
in road tracks. Major roads such as the Juidtdpa highway, MugRara highway, and Kaali
corridor in Humla pass through the rangelands. The construction of roads and other
infrastructure projects in and around the rangeland areas in Karnali Prowvitbeut preventive
measures for controlling slope failyreesulted in massive soil eram and siltation problems.
Haphazard building of roads is the major cause of landslides in Nepal (Petley et alw20€iT)

is evident in the roads recently constructed in Karnali.
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Figure29. Change in road length across 10 district&arnali(*Road length of Surkhet has shown
decreased due to the change in district boundary).



Figure30. Road networks in Karnali province (district wise road length is shown in bar).

Although landslides around the roads in Karnali are visib&ecausalelationshipbetween road
construction as a driver of landslideas not beerwell understood in KarnalfFigure 31). But

the number of landslides in Karnali Province has increased significantly in recent years and the
impacts of landslides such as human deaths, death of cattle, damage to houses and properties
have also increase#igure 3 2). The use of heavy machinery for road construction also increased
soil compression resulting in decreased watercolation into soilincreased runoff, and reduced
nutrient uptake Allmaras et al. 1993Cambi et al. 2016 These changesnpact rangeland by
decreasing soil fertility and water retention capacity which together reduce the productivity of
rangelandsThe alteration of land use can impact the water cycle by reducing the infiltration of
water into the soil, increasing runoff, and lowering the availability of water for vegetation
(Coppock et al. 2017). This can exacerbate the effects of droughts antbléather degradation

of rangelands.





























































































































































































