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Executive Summary  
Rangelands, also called as 'Patan', 'Lekh', or 'Kharka' in Nepali, are areas dominated by native shrubs and 

bushes, grasses, and forbs that serve as a source of forage for native and domestic animals. Covering 

23.03% area of Nepal, rangelands are vital for biodiversity and livelihoods, particularly in Karnali Province, 

which hosts 34% of the total rangelands of the country. These ecosystems support local economies, 

biodiversity, and cultural heritage but they face significant challenges such as land-use change, climate 

change, invasive species, overgrazing, abandonment of pastoral practices, and human-wildlife conflicts. 

Additional issues such as limited market access, inadequate technical capacity, and institutional barriers, 

pose challenges in maintain the productivity and sustainable management of these rangelands. 

Recognizing the urgency of addressing these pressing challenges faced by rangelands in Karnali Province, 

the Ministry of Industry, Tourism, Forests, and Environment (MoITFE) has developed the Rangeland 

Management Strategy and Action Plan (RMSAP). This comprehensive framework aims to promote the 

sustainable use and management of rangelands by enhancing productivity, conserving biodiversity, 

maintaining ecosystem integrity, and supporting the livelihoods of local communities. The RMSAP outlines 

targeted strategies to mitigate threats to rangelands while maximizing their ecological and socioeconomic 

contributions. 

The RMSAP for Karnali Province was developed through an extensive analysis of rangeland status and 

trends utilizing 23 years of remote sensing data along with secondary data on biodiversity, ecosystem 

services, and both anthropogenic and non-anthropogenic drivers of rangeland change. The approach 

involved a comprehensive review of scientific literature, policies, and case studies related to rangelands. 

Stakeholder consultations were conducted at local (eight), district (seven), and provincial (one) levels 

through workshops, focus group discussions (FGDs), and interviews. These consultations included 

herders, traders, local leaders, government officials, non-governmental stakeholders, and experts, ensuring 

that the local perspectives and insights were included in the RMSAP.  

The RMSAP of Karnali Province is structured into seven chapters. Chapter One  comprises the 

background, objectives, scope, and methodology of the RMSAP. Chapter Two  provides the current state 

and trends of rangelands in the province, covering their extent, changes in rangeland biodiversity, 

livestock-rearing practices, and identifies the key ecosystem services provided by rangelands. Chapter 

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, economic, cultural, 

and social influences, as well as governance and institutional factors that impact rangelands both positively 

and negatively. Chapter Four  outlines opportunities of sustainable rangeland management, highlights past 

efforts, achievements, gaps and challenges. Chapter Five  provides vision, mission, guiding principles and 

strategies for rangeland management along with the sectoral and cross-sectoral strategies to address the 

identified challenges and threats. Chapter Six  presents the implementation framework, detailing 

implementing institutions, and funding and capacity need and governance structures necessary for effective 

execution of RMSAP. Chapter Seven  provides monitoring, evaluation and learning framework to 

examine RMSAPõs effectiveness and ensure alignment with national and international goals and targets. 

Status and Trends of Rangelands in Karnali Province  

Karnali Province, the largest among Nepalõs seven provinces, spans 30,211 km2, constituting 20.7% of 

the countryõs total land area. Its topography is highly varied, with elevations ranging from 190 m to 

over 7,746 m. The terrain is characterized by steep slopes, deep valleys, plateaus and rugged 

mountains, with more than 40% of the area situated above 4,000 m. The province features six distinct 



 
 

climatic zones: humid subtropical (Cwa), subtropical highland with monsoon influence (Cwb), humid 

continental (Dwb), subarctic or subpolar climate (Dwc), tundra (ET), and ice cap (EF). The varied 

topography, climate, and physiography make Karnali Province one of the most biologically diverse 

and unique regions in Nepal.  

Karnali Province is a cultural mosaic, rich in ethnic diversity, with population of 1.69 million (5.79% 

of Nepalõs total population) making the least populated province in Nepal. The dominant ethnic 

group is the Kshetri (42.2%), followed by Bishwokarma (16.2%), Thakuri (10.5%), Magar (10.4%), and 

Brahmin-Hill (8%). Additionally, over 32 languages are spoken, with Nepali being the most widely spoken 

language (88.9%). The Sinja Valley in Jumla is considered as the origin of the Khas Nepali language. 

Economically, Karnali is one of the least developed provinces in Nepal, contributing just 4.3% to the 

National GDP in the fiscal year 2080/81. The province has the highest levels of multi-dimensional 

poverty, with over 600,000 people living in poverty. The primary sectors contributing to the economy 

are agriculture, forestry, and fishing, which together account for 29.5% of Karnaliõs GDP. Only 56.8% 

of households in the province have access to electricity to the national grid 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. 

Importance of Rangelands  

Rangelands in Karnali Province cover 1,160,788 ha, accounting for 34% of Nepal's total rangeland area. 

These rangelands are rich in biodiversity, hosting 1,698 plant taxa from 104 families, including 995 forbs, 

230 shrubs, 200 grasses, and 91 legumes. Additionally, 27 species of mushrooms have been reported from 

the high-elevation rangelands of Karnali Province. The rangelands also provide habitats for 41 mammals, 

181 birds, 11 amphibians, and 94 butterflies. Among these flora and fauna, 79 plant species, 41 mammal 

species, 10 bird species, two amphibian species and one reptile species are listed under various categories 

of IUCN Red List.  

Rangelands in Karnali Province harbor 92 traded medicinal species including 82 are actively traded in 

contemporary markets generating approximately 36 million Nepali rupees annually as revenue. The five 

most traded species by volumeñZanthoxylum armatum, Polygonatum spp., Nardostachys jatamansi, Juniperus 

spp., and Bergenia ciliatañaccount 67% of the total trade volume. Additionally, Karnaliõs rangelands also 

harbor 87 species of wild edible plants and seven species of edible mushrooms.  

Rangelands in Karnali provide grazing grounds for over 2.16 million domestic animals. Livestock products 

such as milk, meat, and wool are vital to the local economy while also fulfilling the dietary needs of local 

people. High-elevation rangelands 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. These areas are home to diverse 

pollinators, supporting agricultural productivity in surrounding regions. Rangelands are also integral to the 

cultural identity, with traditions like transhumance and the presence of sacred and religious sites 

embedded in local practices. Furthermore, rangelands serve as living laboratories for scientific studies, 

offering unique research opportunities for scientists, researchers, and students. 

Tourism is another important service provided by rangelands, with key trekking routes and touristic 

destinations passing through rangelands attracting over 16,000 visitors annually. Twenty-seven key 

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

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



 
 

Phoksundo National Park, Rara Lake Trek, and Upper/Lower Dolpo Trekñpass through these rangelands. 

The scenic landscapes not only attract visitors for trekking but also support cultural tourism, benefiting 

the local economy.  

Rangeland Changes 

Karnali's rangelands are experiencing rapid changes in vegetation, livestock populations and species 

diversity. Satellite-derived NDVI data revealed rangelands in Karnali Province have undergone significant 

transformations from 2000 to 2023. While 5.0% (52,559 ha) of rangelands showed positive greenness 

trends, indicating improved vegetation, 1.6% (16,246 ha) showed negative trends, reflecting vegetation 

loss. 

The province experienced mixed trends in livestock populations between 2011 and 2021. On average, the 

cattle, sheep, and buffalo populations declined by 9.18%, 9.33%, and 8.13% respectively while the goat 

population increased by 26.25%. According to the IUCN Red List assessment, 79 species primarily bird, 

plant and mammal species were identified with declining populations, 16 species showed increasing 

populations, and 176 species had stable populations.  

Drivers of Rangeland Change  

Rangelands are directly and indirectly affected by natural or human-induced factors. Direct drivers affecting 

rangelands include land-use change, climate change, invasive species, pollution, and resource extraction, 

forest fire and lightning. Indirect drivers, also called "underlying causes," include demographic, governance, 

economic, and technological factors that affect rangelands by influencing direct drivers.  

Land use and land cover change such as agricultural expansion (roads), urbanization, infrastructure 

development, and changes in grazing practices (e.g., intensification or abandonment) have impacted 

rangelands. Karnali 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 to massive soil erosion, landslides, and siltation problems in recent decades. The landslides have 

reduced the grazing areas, decreased soil-water storage, increased runoff affecting the rangeland health. 

Encroachment of rangelands for agriculture albeit occurring on a smaller scale, is one of the major drivers 

of degradation.  

Karnali Province has witnessed significant changes in average annual temperature and precipitation 

patterns from 1950 to 2023. Rangeland areas situated between 2,000-5,000 m experienced significant 

warming with increased extreme heat indices. Similarly, annual precipitation has decreased in many parts 

of the province, leading to increased dryness in recent years.  

Out of the 30 species of invasive alien plants (IAPs) reported in Nepal, 17 have already been identified in 

Karnali Province, with the region is potentially suitable for 21 species. Although rangeland habitats are 

currently less impacted by IAPs, they pose future risks to rangeland biodiversity, ecosystem functions, and 

socioeconomic stability. Currently, high-elevation rangelands are increasingly dominated by shrubs, weeds 

and woody species, including Rumex nepalensis (ôHalhaleõ), a native but non-palatable perennial herb. 

Pollution in the high-elevation pastures, 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 non-degradable materials by local communities. During the Yarsagunbu collection 

season, tens of thousands of harvesters visit high-elevation rangelands every year, impacting rangeland 

health littering of non-degradable materials during collection season. 



 
 

Extractive activities such as the collection of medicinal plants, grazing, and hunting and poaching are direct 

drivers of rangeland change. Over-extraction of resources negatively impacts biodiversity, leading to the 

depletion of species and degradation of soil health in rangeland ecosystems. Despite the variation in 

livestock populations by locations, the overall livestock population is increasing contributing to 

overgrazing. Likewise, unsustainable and overharvesting of medicinal species driven by high market demand 

and prices has resulted in the population decline of commercially harvested species. Additionally, hunting 

and poaching of snow leopard, goral, and musk deer cause significant threats to their survival. Human-

wildlife conflicts further exacerbate these challenges causing human deaths and injuries, livestock 

predation, and crop raiding which often lead to retaliatory killings of wildlife.  

Fire incidences in rangelands across Karnali Province have increased by 80 cases annually over the past 23 

years. Fires damage vegetation, degrade soil, and disrupt ecosystems, leading to long-term impacts on 

rangeland health. The increasing frequency and intensity of forest fires, driven by climate change and human 

activities, are a growing concern for rangeland management. Furthermore, lightning is another major 

hazard, causing significant livestock losses, with more than100 animals lost annually in the last five years. 

Endemic livestock diseases along with emerging diseases like Lumpy Skin Disease, cause significant 

economic losses for livestock farmers in the province.  

Traditionally, animal husbandry was an integral part of agriculture, home-based industries, and local trade 

in Karnali, with livestock holdings considered a symbol of wealth. However, with modernization, improved 

connectivity to the outside world, and increasing migration, this traditional view has shifted. Increasing 

youth migration, 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 livestock. This shift has profound 

implications for both the pastoral system and the women who now bear 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 the imposition of top-down management approaches have 

alienated local communities, diminishing their capacity to manage rangelands sustainably.  

The governance of rangelands in Karnali Province is often hindered by the absence of rangeland-focused 

policies, weak institutional frameworks, and inadequate enforcement of existing sectoral policies and 

regulations. Additionally, the 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 efforts have been made to manage rangelands through sectoral policies, the integration of 

rangeland component to national level strategies, along with programs related to awareness and capacity 

building and research, is essential for developing a comprehensive management strategies and action plan. 

This RMSAP outlines strategies and actions to address the challenges and harness opportunities of 

sustainable rangeland management in Karnali Province. By promoting sustainable practices, improving 

rangeland productivity, conserving biodiversity, and supporting the livelihoods of local communities, the 

plan aims to achieve the long-term sustainability of rangeland ecosystems.  



 
 

This RMSAP is guided by eight guiding principles including sustainability, community empowerment, 

maximizing multiple benefits, inclusiveness and equitable, adaptative management, collaboration, 

integration and ecosystem-based approach.  

The RMSAP is structured around five mutually reinforcing strategies that together establish a science-

based, community-centered, and climate-resilient 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 evidence-based decision-making by 

harmonizing rangeland-related policies across sectors and establishing a comprehensive, GIS-based 

rangeland information system. The strategy also strengthens Rangeland User Groups with inclusive 

representation, enabling local communitiesñparticularly women, pastoralists, and indigenous groupsñto 

play a central role 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 community-based pasture 

monitoring, this strategy seeks to balance livestock numbers 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 high-altitude 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 

erosion-prone areas, rehabilitation of wetlands and riparian zones, and control of invasive and unpalatable 

species. The strategy also prioritizes the conservation of biodiversity-rich rangelands, critical habitats, and 

wildlife corridors, including integration of rangeland management within protected areas through regulated 

grazing, co-management, and measures to reduce livestockðwildlife conflict. Wildfire risk management and 

post-fire recovery are embedded as essential components of ecosystem resilience. 

Strategy 4 advances sustainable rangeland-based livelihoods and a green bio-economy. It promotes 

sustainable harvesting and governance of non-timber forest products (including high-value species), local 

value addition through processing, certification, and market linkages, and diversification of income through 

rangeland-based 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 provincialðlocal knowledge coordination platform; promotes applied research and innovation 

using advanced monitoring tools; and institutionalizes multi-level 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 implementation of the RMSAP supported by the outlined institutional framework, adequate funding 

and capacity building will not only conserve and sustainably manage rangelands in Karnali Province but also 

help to achieving Nepalõs third National Biodiversity Strategy and Action Plan (NBSAP) (currently under 

preparation), national developmental plans such as Nepalõs 16th plan as well as global sustainability goals 

like Sustainable Development Goals (SDGs) and Kunming-Montreal Global Biodiversity Framework (GBF). 
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d©N¥ Ľh©ªp~² z¬ò{pP n©a²a© p| w©Ŗw¬Ŗ i©m« pq© ¥¥©t© ſb¦ƀ vªt |¦²a© ª¢£©~ d©N¥² z³r©t« y­y©c~©T t²v©~«z© baè, 

v©kt ¢© ~²a pq© QOĸ²h«z© |²ĄhĎ{©Ąm (rangeland) yªtĄg Ê {Ĕp© baè¦ƀ z¬ò{pP d|v©~¬¢© v£¬¢Ĕp¬ pq© hȩc~« 

ht©¢|¦ƀa¶ fģ|f|ta© ~©ªc Uv{¶c ¦İNr³ R[a© gţ Ê t²v©~a¶ a¬~ y­y©ca¶ aģ|x ÍÑ Ľªp£p ª¦Ĕ¥© {Ĕp© baè ¢© v©kt 

ï²Ļ~² _ck²a¶ gÊ Ľr²£cp ƀvz© ¦²r©è ao©è~« Ľr²£z© t²v©~a³ ¥x³yĄr© s²|³ baè ï²Ļ |¦²a© gţ Ê ao©è~« Ľr²£~² t²v©~a¶ a¬~ 

y­y©ca¶ aģ|x ÎÌ Ľªp£p ï²Ļw~ ¥z²k² vªt r²£a¶ a¬~ baè ï²Ļa¶ ÏÐ Ľªp£p ª¦Ĕ¥© {¦« Ľr²£z© vrèg Ê 

ï²Ļw~a¶ žªŴ~² z©Ļ³ ¦¶St, baè ao©è~« Ľr²£a© ~©ªc QĀ{Ąp³ z¦Ā¢v­oè Ľ©a®ªpa Ń¶p | ¥©z©ªha ¥Ċvr© vªt ¦¶ Ê baè¦ƀ~² 

{¦©Na© x©ª¥Ąr©¦ƀa© ~©ªc v£¬v©~t, hm«x¬k« ¥ȩa~t~c©{p ĽĀ{ï R{ÙRhèt ¦İt² a®{©a~©vz© ¥¦{¶c v¬Ĵ {©Ut¬a© ¥©q³ 

Ľr²£a¶ ¥z®ªŤ | h³ª¢a ª¢ª¢sp© ¥O|ïoz© ¥z²p z¦Ā¢v­oè y­ªza© b²Ďr³ R[a© gţ Ê p| vªgĎ~© ¢¤è¦ƀz© h~¢©{¬ vģ|¢pèt, 

y­ÙUv{¶cz© R[a¶ vģ|¢pèt, ªzf©¦©, i©m«r©|, Qv©ö{ Ľh©ªp¦ƀa¶ w³~©¢k, Qªsa fģ|f|t, QĀ{ªsa r¶¦t, v£¬v©~t 

ctã¦ƀa¶ ¥ȩò{©z© R[a¶ az«, z©t¢Ù¢Ą{hĄp¬ ŪĄŪ, fķ{©e, ¢t mn²~¶ ~c©{pa© a©|o ª¦z©~« baè¦ƀa¶ Q¢Ĕq© Ķz£P 

bĔaNr³ c[a¶ g | Ā{¦©Na¶ h³ª¢a ª¢ª¢sp©z© ń©¥ RS|¦²a¶ g Ê 

{¥a© ¥©q³ v£¬v©~a a®¤a, hm«x¬k« ¥ȩa~tap©è pq© đ{©v©|«hĔp© baèz© ĽĀ{ï Rªìp ¥z¬r©{¦ƀ~² Uªfp xh©|a¶ Qy©¢ 

¥z²p i²ª~|¦²a© gţ Ê baè¥ĊxĄs« a©t¬t« pq© ¥O|ft©cp QĔvŴp©, ¥©q³ {¥a¶ đ{¢Ĕq©vta© ~©ªc R¢Ē{a Rªqèa | 

Ľ©ª¢ªsa ïzp©a¶ az«a© a©|o baèa¶ ªrc¶ Uv{¶c | Ľy©¢a©|« đ{¢Ĕq©vt ¦İt ¥a²a¶ g³t Ê 

ao©è~« Ľr²£a© baè pq© baèz© Rªìp h«¢hĄp¬ | z©t¢ ¥z¬r©{~² ¥©zt© cģ||¦²a© f¬t·p«¦ƀa¶ ¥z©s©ta© ~©ªc ao©è~« 

Ľr²£ ¥|a©|a¶ Uũ¶c, v{èkt, ¢t pq© ¢©p©¢|o zĄĻ©~{~² ao©è~« Ľr²£ baè đ{¢Ĕq©vt |ot«ªp pq© a©{è{¶ht© (ÎÌÎÑÙ

ÎÌÏÑ) p{©| v©|²a¶ ¦¶ Ê {¥ |ot«ªp pq© a©{è{¶ht©~² baèa¶ UĀv©rt£«~p© ¢®ªŤ cræ, h³ª¢a ª¢ª¢sp©a¶ ¥O|ïo | 

v©ģ|ªĔqªpaĪ{ Ľo©~«a¶ QĞï¬op© Ľ¢Ťèt cræ, baèz© ĽĀ{ï pq© QĽĀ{ï ƀvz© Rªìp ¥z¬r©{¦ƀa¶ h«ª¢a¶v©hètz© ¥¦{¶c 

v¬Ĵ {©Ut² Uţ²Ē{ ª~[a¶ g Ê 

{¥ |ot«ªpa a©{è{¶ht© Ľªp¢²rt p{©| v©tè ª¢ªyĄt Qă{{t ª¢ªs¦ƀ Qvt©S[a© gţ Ê Ľr²£a© baè¦ƀa¶ Q¢Ĕq© | 

¥z{Ķªza vģ|¢pèt z©vt ctè ¥ţ ÎÌÌÍ r²ªb ÎÌÎÏ ¥Ċza© z¶ªm¥ (MODIS) y­ÙUvĸ¦~² ªbf²a© pªĔx|¦ƀ ª¢Ų²¤o 

cģ|[a¶ g Ê baèa¶ h³ª¢a ª¢ª¢sp©, v©ģ|ªĔqªpaĪ{ ¥²¢©¦ƀ pq© baè vģ|¢pèta© z©t¢hĄ{ | c³|Ùz©t¢hĄ{ f©~a¦ƀ 

(drivers) ¥ĊxĄs« pā{©ȩa ª¢ªyĄt z©ă{ªza Ń¶p¦ƀx©k ¥ȩa~t cģ|[a¶ g Ê 

{¥a© ¥©q³ |©ªēƭ{ pq© QĄp|©èªēƭ{ ƀvz© Ľa©ª£p baè pq© baè đ{¢Ĕq©vt¥ĊxĄs« ¢³ð©ªta ~²b, t«ªpcp rĔp©¢²h | a²¥ 

Ĕkm«¦ƀa¶ Qă{{t pq© ¥O~²¤o vªt {¥z© ¥z©¢²£ cģ|[a¶ g Ê Qă{{ta¶ Ķzz© ao©è~« Ľr²£z© Ĕq©t«{ p¦Ĕp| (Ô), 

ªhĎ~©Ĕp| (Ó) | Ľr²£Ĕp| (Í) c|« ª¢ªyĄt a©{è£©~© c¶ŵ«¦ƀa¶ R{¶ht© cģ|[a¶ ªq{¶ Ê p« a©{è£©~© c¶ŵ«¦ƀz© baè ª¢ð, 

¥ĊxªĄsp ¥|a©|« ªta©{a© Qªsa©|«, c³|¥|a©|« ¥OĔq©a© Ľªpªtªs, Ĕq©t«{ t²p©, v£¬v©~a a®¤a, hm«x¬k« ¥ȩa~a pq© 

đ{©v©|« | t©cģ|a ¥z©ha© Ľªpªtªs~c©{p ª¢ª¢s ¥|¶a©|¢©~©¦ƀa¶ ¥¦y©ªcp© |¦²a¶ ªq{¶ Ê 

Ā{¥a© Qªpģ|Ň, baè ï²Ļz© ¥©z­ª¦a g~w~, v£¬v©~a pq© hm«x¬k« ¥ȩa~a¥Nc ĽĀ{ï Ľű¶î|, baè Q¢~¶at, pq© Ā{¦©N 

v©St² ¢tĔvªp | ¢Ą{hĄp¬a¶ Q¢Ĕq© z©vt hĔp© qv Qt¬¥Ąs©ta© ª¢ªs¦ƀ vªt Ľ{¶c cģ|[a¶ ªq{¶ Ê {¥|« ª¢ªyĄt Ń¶p | 

ª¢ªsx©k ¥ȩaª~p pā{©ȩa, ¥­ft© pq© ¥|¶a©|¢©~©¥Nca¶ v|©z£èx©k Ľ©Ŭ ¥¬ft© | QĄpžèªŴ¦ƀa¶ ªtf¶m {¥ Ľªp¢²rtz© 

¥z©¢²£ cģ|[a¶ g Ê 



 
 

{¥ Ľªp¢²rtz© ªtĊtª~ªbp ¥©p Qă{©{¦ſ ¥z©¢²£ gţ Ê 

ȳ Qă{©{ Í z© ao©è~« Ľr²£a¶ baè đ{¢Ĕq©vt |ot«ªp pq© a©{è{¶ht©a¶ v®ŵy­ªz, Uţ²Ē{, r©{|©, | Qă{{t a©{èª¢ªs 

¥z©¢²£ cģ|[a¶ g Ê 

ȳ Qă{©{ Î z© ao©è~« Ľr²£a© baè¦ƀa¶ ¢pèz©t ªĔqªp, w³~©¢k, pq© baèa¶ Ľ©a®ªpaÙ¥©z©ªha Ľo©~« | Ā{¥z© 

Rªìp h³ª¢a ª¢ª¢sp©a¶ Q¢Ĕq© ĽĔp¬p cģ|[a¶ g Ê {¥ Qă{©{z© v£¬v©~ta© Qĉ{©¥¦ƀz© y[a© vģ|¢pèt¦ƀa¶ 

đ{©ò{© cģ|t¬a© ¥©q³ baè~² Ĕq©ªt{ | x©ª¦|a© z©t¢ ¥z¬r©{a© ~©ªc Ľr©t ctã ª¢ªyĄt ĽĀ{ï pq© QĽĀ{ï v©ģ|ªĔqªpa 

¥²¢©¥¬ª¢s© (ecosystem services) ¢© {¶cr©t¦ƀa¶ ff©è vªt cģ|[a¶ g Ê 

ȳ Qă{©{ Ï z© baèa¶ v©ģ|ªĔqªpaĪ{ Ľo©~«, h³ª¢a ª¢ª¢sp©, pq© v£¬v©~t~©T ĽĀ{ï | QĽĀ{ï ƀvz© Ľy©¢ v©tã 

f©~a¦ƀ ¥z²ªk[a© gţ Ê {¥ Qă{©{z© baè~©T ¥a©|©Āza ¢© ta©|©Āza ƀvz© Ľy©¢ v©tã ĽĀ{ï f©~a¦ƀÚhĔp³ 

y­Uv{¶c vģ|¢pèt, h~¢©{¬ vģ|¢pèt, i©m« pq© ªzf©¦© Ľh©ªp¦ƀa¶ w³~©¢k, Ľr­¤o, | z©t¢«{ r¶¦tÚ| QĽĀ{ï 

f©~a¦ƀÚhĔp³ ht¥©Oªò{a pq© Ľ©ª¢ªsa vģ|¢pèt, Rªqèa, ¥©OĔa®ªpa | ¥©z©ªha Ľy©¢¦ƀ, pq© £©¥aĪ{ ¥OĔq©cp 

¥O|ft©¦ƀÚx©|² ª¢Ĕp®p ƀvz© đ{©ò{© cģ|[a¶ g Ê 

ȳ Qă{©{ Ð z© baèa¶ ªrc¶ đ{¢Ĕq©vta© Q¢¥|¦ƀ, Ā{¥a© ~©ªc ª¢cpz© cģ|[a© Ľ{©¥¦ƀ, Ľ©Ŭ Uv~ªĈs, ¥¬s©| ct¬èvtã 

vï¦ƀ, pq© baè đ{¢Ĕq©vta© Ľz¬b f¬t·p«¦ƀ ¥z²ªk[a© gţ Ê 

ȳ Qă{©{ Ñ z© baè đ{¢Ĕq©vta© r­|žªŴ, Qªy{©h (mission), z©cèr£èa ª¥Ť©Ąp, R¢Ē{a ï²Ļcp pq© v©|Ùï²Ļcp 

|ot«ªp¦ƀ, | p« |ot«ªp QĄpcèpa© a©{è{¶ht©¦ƀ ¥z©¢²£ cģ|[a¶ g Ê 

ȳ Qă{©{ Ò z© baè đ{¢Ĕq©vt |ot«ªpa¶ Ľy©¢a©|« a©{©èĄ¢{ta© ~©ªc R¢Ē{a ¥OĔq©cp ¥O|ft©, Rªqèa Ń¶p, pq© 

ïzp© ª¢a©¥¥ĊxĄs« ª¢¢|o¦ƀ ĽĔp¬p cģ|[a¶ g Ê 

ȳ Qă{©{ Ó z© baè đ{¢Ĕq©vt |ot«ªp a©{©èĄ¢{ta¶ Ľy©¢a©ģ|p© h©Nf ctè, pq© |©ªēƭ{ | QĄp|©èªēƭ{ ~Ğ{ pq© 

Uţ²Ē{¦ƀ¥Nc {¥ |ot«ªpa¶ ¥z©úhĔ{p© ¥¬ªtªŰp ctè R¢Ē{a Qt¬czt, z­Ď{©ȩat | ª¥a©S (Monitoring, 

Evaluation and LearningÚMEL) a¶ ƀv|²b© ĽĔp¬p cģ|[a¶ g Ê 

ao©è~«a© baè¦ƀa¶ ¢pèz©t ªĔqªp | vģ|¢pèt  

t²v©~a© ¥©p Ľr²£¦ƀ ză{² ï²Ļw~a¶ žªŴ~² ¥x³yĄr© l­~¶ ao©è~« Ľr²£a¶ ï²Ļw~ ÏÌ,ÎÍÍ ¢cè ªa~¶ªzk| |¦²a¶ g, h¬t 

t²v©~a¶ a¬~ y­y©ca¶ ÎÌ.Ó% ¦¶ Ê {¥ Ľr²£a¶ Ĕq~©a®ªpz© đ{©va ª¢ª¢sp© g; {¦©Na¶ y­y©c ¥z¬ļ« ¥p¦r²ªb ÍÕÌ ªzk|r²ªb 

Ó,ÓÐÒ ªzk|¥Ċz w³ª~[a¶ g Ê {¦©Na© y­y©c Qªp ªy|©~© hªztr²ªb cª¦|© UvĀ{a©, vl©|{¬Ň v¦©m | Qó~© ª¦z©~¦ƀ~² 

yģ|[a© gţ Ê pq©ªv Ľr²£a¶ a¬~ ï²Ļw~a¶ ÐÌ% yĄr© xn« y­y©c Ð,ÌÌÌ ªzk|yĄr© z©ªq Q¢ªĔqp g Ê 

Ľr²£z© z¬ò{pP g ¢k© v®qa h~¢©{¬ ï²Ļ¦ƀ v©SĄgţÚ (a) Rļ Uv¶ēo, (b) zt¥­t Ľy©ª¢p Uöfy­ªz Uv¶ēo, (c) Rļ 

z¦©Ū«v«{, (d) UvƆ¬¢«{ h~¢©{¬, (e) k¬ĄƯ©, | (f) ª¦zï²Ļ Ê ª¢ª¢sp©{¬Ň Ĕq~©a®ªp, h~¢©{¬ | y·c¶ª~a ª¢£²¤p©¦ƀ~² ao©è~« 

Ľr²£~©T h³ª¢a ª¢ª¢sp©a¶ ª¦¥©x~² t²v©~a³ ¥x³yĄr© st« | QªŪp«{ Ľr²£ xt©[a¶ g Ê 

h³ª¢a ª¢ª¢sp©a¶ ª¦¥©x~² z©Ļ³ ¦¶St, ao©è~« Ľr²£ [a ¥©OĔa®ªpa ¥Ocz vªt ¦¶ Ê {¦©N h©p«{, s©ªzèa | ¥©OĔa®ªpa ª¢ª¢sp© 

Ľf¬| z©Ļ©z© v©SĄg Ê vªgĎ~¶ htcot© Qt¬¥©|, {¥ Ľr²£a¶ ht¥Oò{© ÍÒ ~©b ÕÌ ¦h©| (t²v©~a¶ a¬~ ht¥Oò{©a¶ Ñ.ÓÕ%) 

|¦²a¶ g Ê UŇ ¥Oò{© Ľr²£cp ª¦¥©x~² QĄ{ Ľr²£¦ƀa¶ p¬~t©z© ¥x³yĄr© az ¦¶ Ê {¦©Na© Ľz¬b h©p«{ ¥z­¦¦ƀză{² ¥x³yĄr© 

s²|³ ï²Ļ« (ÐÎ.Î%), ª¢ųaz©è (ÍÒ.Î%), la¬|« (ÍÌ.Ñ%), zc| (ÍÌ.Ð%) | v¦©m² x©¦İt (Ô%) gţ Ê Ľr²£ªyĻ ÏÎ yĄr© xn« 

y©¤©y©¤« Ľf~tz© y[p©vªt t²v©~« y©¤© ¥x³yĄr© s²|³ (ÔÔ.Õ%) x¶ª~t² y©¤© ¦¶ Ê {¥ Ľr²£a¶ h¬Ċ~© ªhĎ~©a¶ ª¥Ąh© UvĀ{a© 

~©T t²v©~« b¥ y©¤©a¶ Ušz Ĕq~a¶ ƀvz© ª~SĄg Ê 



 
 

Rªqèa žªŴ~² ao©è~« Ľr²£ t²v©~a© ¥x³yĄr© az ª¢aª¥p Ľr²£¦ƀză{² [a ¦¶ Ê {¥ Ľr²£~² Rªqèa ¢¤è ÎÌÔÌ/ÔÍ z© r²£a¶ 

a¬~ ĸ©¦Ĕq UĀv©rtz© a²¢~ Ð.Ï% z©Ļ³ {¶cr©t c|²a¶ ªq{¶ Ê Ľr²£z© x¦İR{©ªza cģ|x«a¶ Ĕp| QĀ{ªsa g; {¦©N Ò ~©byĄr© 

xn« z©ªt¥¦ƀ cģ|x«z© h«¢t{©vt cģ||¦²a© gţ Ê Ľr²£a¶ a¬~ UĀv©rtz© a®ª¤, ¢t | zĀĔ{ ï²Ļa¶ {¶cr©t xn« g Ê UŇ Rªqèa 

ï²Ļ~² ao©è~«a¶ a¬~ ĸ©¦Ĕq UĀv©rta¶ ÎÕ.Ñ% ª¦Ĕ¥© _ck²a© gţ Ê 

v­¢©ès©|a¶ ª¦¥©x~² vªt ao©è~«a¶ Q¢Ĕq© |©Ł¶ g³t Ê Ľr²£a© a²¢~ ÑÒ.Ô% d|vģ|¢©|z© z©Ļ³ |©ªēƭ{ ªĸmx©k ª¢ũ¬p̧ v¦İNf 

v¬c²a¶ g Ê ¥ma v­¢©ès©| Qv{©èŬ g Ê ¥ţ ÎÌÎÏ ¥Ċz |©ªēƭ{ |©hz©cè | ªwm| ¥maa¶ a¬~ ~Ċx©S Í,ÒÑÓ ªaz« v¬c²a¶ g, 

h¥ză{² ÓÍÓ ªaz« z©Ļ a©~¶vĻ² ¥ma |¦²a© gţ Ê 

baèa¶ x¦İR{©ªza z¦Ā¢ 

ao©è~« Ľr²£z© baè¦ƀ~² Í,ÍÒÌ,ÓÔÔ ¦²ñk| ï²Ļ _ck²a© gţ, h¬t t²v©~a¶ a¬~ baè ï²Ļw~a¶ ÏÐ% ¦¶ Ê {¦©Na© baè¦ƀ 

h³ª¢a ª¢ª¢sp©a© b©t« ¦İţ | ª¢ª¢s Ľa©|a© ¢tĔvªp pq© h«¢hĄp¬a© z¦Ā¢v­oè x©¥Ĕq©t ¦İţ Ê {¦©Na© baè¦ƀz© ÍÌÐ 

¢tĔvªpa vģ|¢©| QĄpcèpa© Í,ÒÕÔ Ľh©ªpa© ¢tĔvªp¦ƀ ¦©~¥Ċz v©S[a© gţ Ê ao©è~« Ľr²£a© Uöf ª¦z©~« baèz© cģ|[a¶ 

¥¢ãïoz© ÎÓ Ľh©ªpa© ö{©U¦ƀ v©S[a© ªq[ Ê {¦©Na© baè¦ƀz© ÐÍ Ľh©ªpa© Ĕpts©|« ht©¢|, ÍÔÍ Ľh©ªpa© f|©, ÍÍ 

Ľh©ªp Uy{f|, | ÕÐ Ľh©ªpa© v¬p~« v©S[a¶ g Ê vª¦f©t ¦İt x©NaĪ |¦²a© Qi³ s²|³ ¢tĔvªp, ö{©U pq© ¢Ą{hĄp¬¦ƀ vªt {¥ 

Ľr²£a© baèz© ¦İt² ª¢ų©¥ cģ|Ąg Ê 

{« ¢tĔvªp pq© h«¢hĄp¬¦ƀză{² ÓÕ ¢tĔvªp, ÐÍ Ľh©ªpa© Ĕpts©|«, ÍÌ Ľh©ªpa© f|©, Î Ľh©ªpa© Uy{f| | Í ¥|«¥®v ª¢ų 

¥O|ïo ¥Od (IUCN) a¶ |©p¶¥­f« (Red List) QĄpcèpa© ª¢ªyĄt ¢cè¦ƀz© ¥­f«xŤ gţ Ê 

ao©è~« Ľr²£a© baè¦ƀ hm«x¬k«a© b©t« vªt ¦İţ Ê baè¦ƀz© ¦©~ xh©|z© ªxĶĪÙª¢p|o yS|¦²a© ÕÎ `¤s«{ Ľh©ªpa© 

hm«x¬k«¦ƀ v©S[a© gţ Ê p« hm«x¬k«a¶ đ{©v©|x©k ¢©ª¤èa ƀvz© ̀¥p aģ|x Ï a|¶m ÒÌ ~©b ſv³{©N |©hĔ¢ ¥ȩa~t ¦İt² 

c|²a¶ gÊ vģ|z©oa© ª¦¥©x~² {¥ Ľr²£z© ¥x³yĄr© s²|³ đ{©v©| ¦İt² v©Nf Ľh©ªp¦ƀÚ ªkz¬|, ¥²paªft«, hk©z¥«, s¬v« | 

v©¤©o¢²rÚ ~² a¬~ ¥ȩa~ta¶ ÒÓ% ª¦Ĕ¥© _ck²a© gţ Ê hm«x¬k« z©Ļ³ ¦¶St, ao©è~«a© baè¦ƀz© ÔÓ Ľh©ªpa© hȩc~« 

b©t{¶ó{ ¢tĔvªp pq© Ó Ľh©ªpa© b©t{¶ó{ ö{©Ua¶ vªt vª¦f©t y[a¶ g Ê 

hm«x¬k« pq© b©ũ Ľh©ªp¦ƀa© Qªpģ|Ň, ao©è~«a© baè¦ƀ~² Ľr©t ctã ¥x³yĄr© z¦Ā¢v­oè v©ģ|ªĔqªpaĪ{ ¥²¢© v£¬ f|t ¦¶ Ê 

{¦©Na© baè¦ƀz© ÎÍ ~©b ÒÌ ¦h©|yĄr© xn« d|²~¬ ht©¢|¦ƀ~² fģ|f|t crègţ Ê v£¬v©~t {¦©Na© Qªsa©O£ z©ªt¥¦ƀa¶ 

h«ª¢a© | Rªqèa UĀv©rta¶ Rs©| ¦¶ Ê v£¬v©~tx©k ¦İt² r­s, z©¥¬ | Vt Rªr UĀv©rt¦ƀ~² Ĕq©t«{ QqèpĄĻz© QĀ{Ąp 

z¦Ā¢v­oè y­ªza© b²~²a© gţ Ê ¥©q³, {¥~² Ĕq©t«{ htp©a¶ R¦©| R¢Ē{ap©z© {¶cr©t ªrt¬a© ¥©q³ b²px©|«a© ~©ªc z~a¶ 

Rv­ªpè vªt crèg Ê Uöf Uf©Sa© baè¦ƀz© v©St² i©m«r©| ¢tĔvªp | c¬SNl©~² b©t© va©Uta© ~©ªc d|©{¥« Vh©èa¶ Ń¶pa© 

ƀvz© vªt Ľ{¶c ¦İt² crèg Ê 

baè~² Ĕq©t«{ x©ª¥Ąr©a© ~©ªc hm«x¬k« | b©ũ©ĄthĔp© ¥©zĸ« z©Ļ³ ¦¶St, pĎ~¶ pk«{ x©ª¥Ąr©a© ~©ªc v©t« ~c©{pa© 

¥²¢©¦ƀ vªt Ľr©t crèg Ê ao©è~« Ľr²£a© Uöf y­y©ca© baè¦ƀ v©t«a© z¬¦©t ¦İţ Ê ª¦UNrz© ª¦UN hĊt² Ā{Ĕp© Ĕq©t¦ƀz© 

¢¤©è{©zz© ª¦UN vªó~[| RUt² v©t«~² pĎ~¶ pk«{ ï²Ļa© b¶~©t©~©¦ƀ~©T ªt|Ąp|p© ªrt zţp v¬Ĵ {©UNg Ê baèz© v©St² ¢tĔvªp~² 

z©k¶ xót tªrt² | y­ï{ |¶ñt² y[a©~² z©k¶ ¥O|ïoz© {¶cr©t v¬Ĵ {©UNgţ Ê 

baèz© v©St² ¢tĔvªp~² Rćt¶ £|«| | z©k¶z©wèp ¢©{¬zÿm~a¶ a©xèt ¥ªúfp ctã y[a©~² a©xèt ¥ªúfp«a|o c|« h~¢©{¬ 

vģ|¢pèt Ą{­ªta|oz© vªt {¶cr©t v¬Ĵ {©UNgţ Ê {ũªv baèa© {Ĕp© ªt{zta©|« ¥²¢©¦ƀa¶ z©vt | Rªqèa z­Ď{©ȩat Qi³ ¦İt 



 
 

¥a²a¶ g³t Ê baè¦ƀ ª¢ª¢s Ľa©|a© v|©c¥²ft ctã ªa|©, v¬p~« pq© f|©¦ƀa© x©¥Ĕq©t vªt ¦İţ Ê p« v|©c¥²fa¦ƀ~² x©~«Ù

t©~«z© w~ ~©ót z¦Ā¢v­oè y­ªza© ªty©Ut² y[a©~² a®ª¤ Ľo©~«~©T UĀv©rt£«~ xt©Ut ¥¦{¶c v¬Ĵ {©UNgţ Ê 

baè¦ƀ¥Nc z·¥z« ƀvz© c¶l ¥©ræ fģ|f|t c|©Ut² Uy·~«ÙUũ·~« (transhuman) hĔp© q¬Ľ³ v|Ċv|©cp Qĉ{©¥¦ƀ vªt 

h¶ªm[a© gţ Ê {¥ Ľr²£a© z¦Ā¢v­oè r²¢«r²¢p©a© zªĄr|, c¬Ċx© Rªr vª¢Ļ s©ªzèa Ĕq~¦ƀ baèz³ Q¢ªĔqp gţ Ê Ā{¥³~² baè~² 

Ĕq©t«{ s©ªzèaÙ¥©OĔa®ªpa vª¦f©ta© ~©ªc vªt z¦Ā¢v­oè y­ªza© b²~²a¶ g Ê 

{Ĕp© Ĕq~¦ƀa¶ ŀzo ctè Ĕ¢r²£« pq© ª¢r²£« v{èka¦ƀ RUt² crègţ Ê {¥ Ľr²£a© f©| z¬ò{ vrz©cè¦ƀÚ ª~z« ĉ{©~« 

vrz©cè (¦İĊ~©), £²Ùw¶ñ¥¬ÿm¶ |©ªēƭ{ ªta¬úh vrz©cè (m¶Ďv©), |©|© p©~ vrz©cè (z¬c¬), pq© z©ªqĎ~¶/pĎ~¶ m¶Ďv© vrz©cèÚ q¬Ľ³ 

baè ¦İNr³ h©t² crègţ Ê {« vrz©cèa© Qªpģ|Ň, Ľr²£a© ÎÓ Ľz¬b v{èka Ra¤èo Ĕq~¦ƀ (hĔp³: zl/c¶Ċv©, zªĄr|, ¥©OĔa®ªpa 

pq© Ľ©a®ªpa vģ|žĒ{ Q¢~¶atĔq~, p©~Ùp~³{© Rªr) baè ï²Ļz© vrègţ Ê Ľr²£a© r¬T ¥O|ªïp ï²Ļ £²Ùw¶ñ¥¬ÿm¶ |©ªēƭ{ 

ªta¬úh | |©|© |©ªēƭ{ ªta¬úhz© ¢©ª¤èa ƀvz© ÍÒ,ÌÌÌ yĄr© xn« RcĄp¬a¦ƀ RUt²Ùh©t² crègţ, h¥~² Ĕq©t«{ QqèpĄĻ~©T 

w©Sr© v¬Ĵ {©[a¶ g Ê 

baèa¶ QaƋ z¦Ā¢v­oè, p| Ľ©{P QžĒ{ | c³|Ùz·ªļa w©Sr© yt²a¶ {« ï²Ļ¦ƀ h«ª¢p Ľ{¶c£©~© (living laboratory) hĔp³ 

y[a©~² ¢³ð©ªta, Qt¬¥Ąs©tap©è pq© ª¢ũ©qĨ¦ƀ~©T Qă{{tÙQt¬¥Ąs©t | Qt¬y¢a© Q¢¥|¦ƀ Ľr©t ct¬è ¦¶ Ê 

baè vģ|¢pèta© a©|a ¢© f©~a¦ƀ 

vªgĎ~© a²¦« r£a{p© {¥ Ľr²£a© baè pq© f|t¦ƀ Ľ©a®ªpa ¢© z©t¢hĄ{ a©|o¦ƀ~² ĽĀ{ï ¢© QĽĀ{ï ƀvz© z©ª¥Nr³ 

cS|¦²a© gţ Ê baè¦ƀz© Ľy©¢ v©tã ĽĀ{ï a©|a¦ƀz© y­ÙUv{¶c vģ|¢pèt, h~¢©{¬ vģ|¢pèt, ªzf©¦© pq© i©m«r©| Ľh©ªp¦ƀa¶ 

w³~©¢k, Ľr­¤o, z©t¢«{ r¶¦t, ¢t mn²~¶, | fķ{©e Rªr vrègţ Ê ÝQĄpªtèª¦p a©|a £ªŇÞ (underlying causes) vªt yªtt² 

QĽĀ{ï f©~a¦ƀÚ hĔp³ ht¥©Oªò{a, Rªqèa pq© Ľª¢ªsz© R[a¶ vģ|¢pèt, ¥©q³ đ{¢Ĕq©vta© ~©ªc Qvt©S[a© £©¥aĪ{ 

t«ªpÙªt{z | a©{èĶz¦ƀÚ ~² ĽĀ{ï a©|a¦ƀ~©T Ľy©ª¢p c|« baèa¶ Q¢Ĕq©~©T vģ|¢pèt ctè QĽĀ{ï y­ªza© b²Ďr³ R[a© 

gţ Ê 

{¥ Ľr²£a© baè ï²Ļz© baè z©¥²| b²p« ctã, baè~©T Q¥¬|ªïp xt©UNr³ ¥ma ~c©{pa© y·ªpa ¥O|ft© ªtz©èo ctã, pq© 

v|Ċv|©cp fģ|f|t Ā{©ót² hĔp© y­ÙUv{¶c vģ|¢pèt r²ªb[a© gţ Ê {Ĕp© Qĉ{©¥¦ƀ~² baèa¶ Ľ©a®ªpa Q¢Ĕq© | h³ª¢a 

ª¢ª¢sp©z© ta©|©Āza Q¥| v©|²a© gţ Ê ao©è~« Ľr²£z© ¥ţ ÎÌÌÐ z© hĊz© ÔÐÎ ªaz« vñaĪ ¥ma y[a¶z© ¥ţ ÎÌÎÏ ¥Ċz 

Ā{¶ ~cyc r¶Ĉx| yT Í,ÒÑÓ ªaz«¥Ċz v¬c²a¶ g Ê Ĕq©t«{ p¦z© b¶ª~[a© ¥ma¦ƀa¶ yt² l¶¥ ª¦¥©xÙªap©x Uv~Ĉs g³t Ê 

baè ï²Ļz© ¢©p©¢|o«{ pq© y·c¶ª~a ¥O¢²rt£«~p© tx¬i« hq©y©¢«¥Nc xt©S[a© ¥ma ~c©{p v­¢©ès©|¦ƀ~² l­~¶ z©Ļ©z© 

z©k¶ ak©t, y­Ĕb~t/vª¦|¶, pq© Ā{¥x©k xc²a¶ z©k¶~² baè v¬ģ|t² hĔp© ¥zĔ{© ªtĊĀ{©[a© gţ Ê vª¦|¶ pq© y­Ĕb~t~² f|t 

ï²Ļ¦ƀ ¥©Nd¬ģ|t¬a© ¥©q³ z©k¶a¶ v©t« ¥ªúfp ctã Ľ©a®ªpa ïzp©~©T dk©[a¶ g | ¥zĸ baèa¶ Ĕ¢©Ĕā{z© ta©|©Āza Q¥| 

v¬Ĵ {©[a¶ g Ê Ľr²£a© a²¦« Ĕq©tz© baè QªpĶzo c|²| b²p«v©p« ctã Qĉ{©¥ y[p©vªt Ā{¶ Qª¦~² ¥©t¶ Ĕp|z© g, p| {¥~² 

¥©¢èhªta baè ï²Ļ~©T b¬Ċö{©[a¶ g Ê 

ao©è~« Ľr²£a¶ ¥ţ ÍÕÑÌ r²ªb ÎÌÎÏ ¥Ċza© z·¥z« ¥­fa©ȩa¦ƀ ª¢Ų²¤o cr©è ̀¥p ¢©ª¤èa p©vĶz | ¢¤©èa¶ n©Nf©z© 

z¦Ā¢v­oè vģ|¢pèt¦ƀ r²b©v|²a© gţ Ê ª¢£²¤c|« baè QĀ{ªsa y[a© Î,ÌÌÌ r²ªb Ñ,ÌÌÌ ªzk| Uf©Sa© ï²Ļz© p©p¶vt 

UĎ~²bt«{ ƀvz© xn²a¶ g, h¥~² f|z czĨa© ¥­fa©ȩa¦ƀz© ¢®ªŤ Ď{©[a¶ g Ê ¥©q³ Ľr²£a© s²|³ y­y©cz© ¢©ª¤èa ̀¥p 

¢¤©èa¶ z©Ļ© dķr³ c[a¶ | vªgĎ~© ¢¤è¦ƀz© ¥¬òb©vt xªn|¦²a¶ r²ªbĄg Ê ¦©¢©v©t«z© y[a¶ {Ĕp¶ w²|xr~~² QĄ{Ļa© baèz© 



 
 

ta©|©Āza Q¥| v©|²a¶ ¥Ąryèz© {¦©Na© baèz© vªt Ā{Ĕp³ Ľy©¢ v|²a¶ Qt¬z©t ctè ¥ªaĄg, {ũªv {¥a¶ ª¢ª£Ŵ Qă{{t ¥«ªzp 

g Ê 

ªzf©¦©, v£¬¢Ĕp¬~² tb©t² i©| pq© i©m«r©| ¢tĔvªpa¶ w³~©¢k baè bªĔat¬a¶ QaƋ Ľz¬b a©|o ¦¶ Ê t²v©~z© ¦©~¥Ċz ģ|v¶kè 

y[a© ÏÌ Ľh©ªpa© ªzf©¦© ¢tĔvªp (Invasive alien plants) ză{² ÍÓ Ľh©ªp ao©è~« Ľr²£z© v©S[a© gţ Ê pq©ªv ¦©¢©v©t« 

Uv{¬Ňp©a¶ Rs©|z© {¥ Ľr²£z© ÎÍ Ľh©ªp¥Ċz w³ª~t ¥ñt² ¥Ċy©¢t© |¦²a¶ r²ªbĄg, Ā{¥a©|o qv Ľh©ªp w³ª~t² h¶ªbz 

Uöf g Ê ¦©~ {Ĕp© ªzf©¦© Ľh©ªp¦ƀ baè ï²Ļz© s²|³ tw³ª~[a© y[p©vªt, baè y[a© ï²Ļz© i©m«/x¬ķ{©t pq© c©T¢Ĕp¬~² 

tb©t² f©U~², ¦~¦~² hĔp© Qv©ö{ ¢tĔvªp¦ƀa¶ w³~©¢k yt² UĎ~²bt«{ g Ê {¥~² baèa¶ h³ª¢a ª¢ª¢sp© | v©ģ|ªĔqªpaĪ{ 

Ĕ¢©Ĕā{z© ta©|©Āza Q¥| v©ģ||¦²a¶ g | baèz© Rs©ģ|p RªqèaÙ¥©z©ªha ¥ĊxĄs¦ƀ~©T vªt Ķz£P h¶ªbzpwè 

sa²ª~|¦²a¶ g Ê 

Uöf ª¦z©~« f|t ï²Ļz© Ľr­¤o (¦©~ ¥©t¶ Ĕp|z© y[p©vªt) ªt|Ąp| xņr¶ g Ê ª¢£²¤ c|« {©¥©èc¬Ċx© ~c©{p hm«x¬k« 

¥ȩa~tap©è¦ƀa© cªpª¢ªs, d|²~¬ v{èkaa¶ ¥Oò{©z© ¢®ªŤ, pq© Ĕq©t«{ ¥z¬r©{z© pĀa©~³ t¥m̧t²/tcĎt² Ć~©ªĔkahĔp© 

¥©zĸ«a¶ xņr¶ Ľ{¶ca© a©|o f|t ï²Ļ¦ƀz© w¶¦| | Ľr­¤o xªn|¦²a¶ g Ê {©¥©èc¬Ċx© ¥ȩa~t ¥z{z© ĽĀ{²a ¢¤è ¦h©|·N 

¥ȩa~a¦ƀ~² Uöf y²ca© baèz© g¶m̧t² f©Uf©U/ªxĔa¬ka© b¶~, q¶Ļ© avm©, ªĻv©~a© k¬Ķ©, ª¥¥© | Ć~©ªĔkaa© 

x¶p~¦ƀ~² baè¦ƀ~©T w¶¦| xt©UNr³ ~ªc|¦²a© gţ, h¥a¶ a©|o baèa¶ Ĕ¢©Ĕā{z© pq© Ā{¦©N Rªìp hȩc~« ht©¢|a¶ 

Ĕ¢©Ĕā{z© ta©|©Āza Q¥| v¬ªc|¦²a¶ g Ê 

baèa¶ ªrc¶vta© ~©ªc QaƋ f¬t·p« yt²a¶ baèa© Ń¶p¦ƀa¶ QĀ{ªsa z©t¢«{ r¶¦t ¦¶ Ê Qđ{¢ªĔqp hm«x¬k« ¥ȩa~t, 

QĀ{ªsa f|t, pq© ¢Ą{hĄp¬a¶ f¶|« | Q¢³s ª£a©| hĔp© r¶¦ta©|« cªpª¢ªs~² baèa¶ h³ª¢a ª¢ª¢sp©z© ta©|©Āza Q¥| 

v©ģ||¦²a© gţ Ê ao©è~« Ľr²£z© v©St² {©¥©èc¬Ċx©, ¥²paªft«, hk©z¥«, a¬kaĪ ~c©{p a²¦« hm«x¬k«a¶ xh©|y©U Uöf y[a©~² 

ªpta¶ ¥ȩa~t Ľ©a®ªpa v¬tPUĀv©rt r|yĄr© xn« yS|¦²a¶ g, h¥a© a©|o p« Ľh©ªpa¶ ¥ȩò{© dķr³ c[a¶ r²ªbĄg Ê 

Ā{¥³c|«, Ĕq©tQt¬¥©| v£¬ ¥ȩò{©z© w²|xr~ y[p©vªt s²|³ l©UNz© v£¬ ¥ȩò{© xņr¶ g, | p« Ĕq©t¦ƀz© baèa¶ y©|¢¦t ïzp© 

(carrying capacity) yĄr© xn« fģ|f|ta© a©|o d©N¥¦ƀ z©ª¥Nr³ c[a© gţ Ê {¥~² z©k¶ ï{«a|o xn©Ut², baèa¶ 

v©ģ|ªĔqªpaĪ{ Ĕ¢©Ĕā{ dk©Ut², pq© zſy­z«a|o~©T xn©Ut² h¶ªbz ª¥hèt© c|²a¶ g Ê p| aªpv{ Ĕq©tz© y©|¢¦t ïzp©yĄr© 

az fģ|f|ta© a©|o i©m«r©| ¢tĔvªp pq© v£¬¢Ĕp¬~² tb©t² Qv©ö{ ¢tĔvªp xªn|¦²a¶ Q¢Ĕq© vªt r²ªbĄg Ê 

ª¦NU ªfp¬¢©, d¶|~, i©|~, aĔp¬|«, m©Nw², z¬t©~ ~c©{p ¢Ą{hĄp¬a¶ f¶|« | Q¢³s ª£a©|~² ªpta¶ QªĔpĀ¢z© cĊy«| bp|© 

ªtĊĀ{©[a© gţ Ê ¥©q³, ¢Ą{hĄp¬a¶ RĶzox©k z©t¢ z®Ā{¬/d©Sp² ¦İt², v£¬z©ªq RĶzo, | x©~« ª¢t©£ ¦İt² hĔp© z©t¢Ù¢Ą{hĄp¬ 

ŪĄŪa© dkt©¦ƀ~² Ľªp£¶sĔ¢ƀv ¢Ą{hĄp¬~©T z©tã hĔp© dkt© vªt y[a© gţ Ê {¥a© a©|o aªpv{ baè ï²Ļz© v©St² ¥O|ªïp 

ht©¢|a¶ ¥ȩò{©z© vªt w²|xr~ ¦İt² ªĔqªp ª¥hèt© y[a¶ g Ê 

z¶ªm¥ y­ÙUvĸ¦x©k ¥ȩaª~p mn²~¶Ù¥ĊxĄs« ¥­ft©a¶ ª¢Ų²¤o cr©è ao©è~« Ľr²£a© baèz© ª¢cp ÎÏ ¢¤èz© mn²~¶a© 

dkt©¦ƀz© ¢®ªŤ y[a¶ r²ªbĄg (¢©ª¤èa aģ|x ÔÌ dkt©a¶ r|~² ¢®ªŤ y[a¶ UĎ~²b cģ|[a¶ g) Ê ªt{ªĄĻp Rc~©c«~² baèa¶ 

Ĕ¢©Ĕā{z© ¥a©|©Āza Q¥| v©|² vªt mn²~¶~² baèz© Rªìp ¢tĔvªp | ¢Ą{hĄp¬~©T t¶ñ¥©t v¬Ĵ {©UNg Ê ªt|Ąp| mn²~¶ ~©ªc|¦²z© 

z©k¶ xót² ĽªĶ{© p«ł yT y­Ĕb~t xņt ¥ñg, h¥a¶ r«dèa©~«t Q¥| baèa¶ Ĕ¢©Ĕā{z© cĊy«| ¦İt ¥ñg Ê h~¢©{¬ vģ|¢pèta© 

a©|o xņr¶ p©vĶz | ¥¬òb©vt~² mn²~¶a¶ R¢®ªî pq© p«łp© vªgĎ~© ¢¤è¦ƀz© xn©S|¦²a¶ g, h¬t baè đ{¢Ĕq©vta© ~©ªc 

qv ªfĄp©a¶ ª¢¤{ xt²a¶ g Ê 



 
 

baèz© Q¥| v¬Ĵ {©Ut² QaƋ Ľ©a®ªpa ĽĀ{ï a©|a fķ{©e ¦¶ Ê fķ{©ea© a©|o ª¢cp v©Nf ¢¤èz© ao©è~«a© baèz© ¢©ª¤èa 

ÍÌÌ yĄr© xn« v£¬sta¶ z®Ā{¬ y[a¶ pā{©ȩa~² r²b©UNg Ê baèz© ftã v£¬¦ƀz© ¥z{Ù¥z{z© r²ªbt² ~Ċv« ªĔat hĔp© 

R{©ªpp |¶c¦ƀ~² vªt Ľr²£a© v£¬v©~a¦ƀ~©T l­~¶ Rªqèa ïªp v¬Ĵ {©S|¦²a© gţ Ê 

baè~©T Ľy©ª¢p ctã ª¢ªyĄt QĽĀ{ï f©~a¦ƀ vªt gţ Ê xrª~Nr¶ RªqèaÙ¥©z©ªha ƀv©Ąp|o Ā{¥ză{²a¶ [a ¦¶ Ê ao©è~«z© 

v|Ċv|©cp ƀvz© v£¬v©~t a®ª¤, d|²~¬ Uũz | Ĕq©t«{ đ{©v©|a¶ QªyĄt Qȩc ªq{¶ Ê v£¬st~©T ¥Ċvªî | ¥©z©ªha Ľªpŵ©a¶ 

Ľp«a z©ªtĄā{¶; Qq©èp ¥z©ha© st« | £ªŇ£©~« z©ªt¥¦ƀ¥Nc v£¬ ¥ȩò{© s²|³ ¦İt² cā{Ƌ Ê p| vªgĎ~¶ ¥z{z© Rs¬ªtaĪa|o, 

{©p©{©pz©wèp x©Ź ¥O¥©|¥Nca¶ xņr¶ ¥Ċvaè, pq© RĽ¢©¥ta© a©|o UŇ v|Ċv|©cp žªŴa¶oz© w²|xr~ R[a¶ g Ê st« 

vģ|¢©|a¶ x¥©SN¥|©S | {¬¢©¦ƀa¶ xņr¶ RĽ¢©¥t~² v|Ċv|©cp v£¬v©~t Qĉ{©¥z© vģ|¢pèt Ď{©[a¶ g Ê aªpv{ l©UNz©, hĔp³ 

¦İĊ~©a¶ ª~z« UvĀ{a© z© v£¬ ¥ȩò{© vª¦~²a¶ p¬~t©z© Qª¦~² ªta³ dk²a¶ g Ê 

v¬ſ¤¦ƀ |¶hc©|«a© ~©ªc y©|p ~c©{pa© z¬~¬apwè h©t² Ķz¥Nc³ v£¬v©~ta¶ ªhĊz²¢©|« zª¦~©z©ªq R[a¶ g Ê d|©{¥« 

ªhĊz²¢©|« pq© b²p«ªa¥©t«¥Nc³ v£¬v©~t đ{¢Ĕq©vta¶ x¶i qªvNr© zª¦~©¦ƀ qv ¥a¥z© vģ||¦²a© gţ Ê 

baè đ{¢Ĕq©vt¥Nc ¥ĊxªĄsp v|Ċv|©cp ªrc¶ Qĉ{©¥¦ƀz© R[a¶ p«ł ï{«a|o vªt QaƋ f¬t·p« ¦¶ Ê {¬¢© v¬Ĕp© baè¥ĊxĄs« 

Qĉ{©¥Ľªp Qªtög¬a ¦İNr³ v£¬v©~t Ā{©ót² Ķzz© v|Ċv|©cp ð©t, ª¥v | Qĉ{©¥ ¦|©UNr³ c[a© gţ Ê {¥~² baèa¶ Uªfp 

đ{¢Ĕq©vt ctã Ĕq©t«{ ïzp©z© ń©¥ Ď{©[a¶ g Ê 

z©ªq UĎ~²ªbp ĽĀ{ï pq© QĽĀ{ï a©|a¦ƀa© ¥©q³ ao©è~« Ľr²£z© baè bªĔat¬z© baè¥ĊxĄs« t«ªpÙªt{zz© ª¢ũz©t 

QĔvŴp©, baè a²ªĄļp t«ªpa¶ Qy©¢, azh¶| ¥OĔq©cp ¥O|ft© pq© ª¢ũz©t Ľ©r²ª£a t«ªpÙªt{za¶ Qv{©èŬ a©{©èĄ¢{t vªt 

ªhĊz²¢©| gţ Ê qv ƀvz©, baè ï²Ļa¶ Ĕ¢©ªzĀ¢¥ĊxĄs« a©t¬t« Ľ©¢s©t | Ĕq©t«{ Qĉ{©¥x«fa¶ ŪĄŪv­oè Q¢Ĕq© baè 

đ{¢Ĕq©vt~©T Qi f¬t·p«v­oè xt©S|¦²a¶ g Ê 

baèa¶ ªrc¶ đ{¢Ĕq©vt 

Uv|¶Ň f¬t·p«¦ƀa© x©xh¬r vªt ao©è~« Ľr²£z© baè đ{¢Ĕq©vta© ~©ªc a¬t³ Ľ{©¥ ty[a© yt² ¦¶Stţ Ê |©ªēƭ{ ƀvz© baè 

t«ªp ªtz©èo cģ|[a¶ ªq{¶ ({ũªv UŇ t«ªp ªtz©èo y[vŰ©p r²£z© ¥Od«{p© ~©c­ y[a©~² ¥¶ t«ªp ¦©~ Ľ©{P ªtēĽy©¢« hĔp³ 

xt²a¶ g) Ê {¥a© Qªpģ|Ň, ¢t \tÙÎÌÓÒ | Ĕq©t«{ ¥|a©| ¥úf©~t \tÙÎÌÓÐ hĔp© a©t¬t« Ľ©¢s©t¦ƀz© baè¥ĊxĄs« 

ª¢¤{¦ƀ ROª£a ƀvz© ¥z²ªk[a© gţ Ê 

Ā{¥³c|«, ao©è~« Ľr²£ ¥|a©|~² vªt vªgĎ~© t«ªp pq© a©{èĶz¦ƀz© baè¥ĊxĄs« ¥¢©~¦ƀ ¥z²ķt² Ľ{©¥¦ƀ c|²a¶ g Ê 

v£¬v©~t~©T Ľ¶Ā¥©¦t ctè Ûc¶l©~¶ yî©Ü hĔp© UĀĽ²|o©z­~a a©{èĶz¦ƀ vªt ~©c­ cģ|[a© gţ Ê pq©ªv, {Ĕp© a©{èĶz¦ƀ 

QĔq©{«, vģ|{¶ht©z¬b« | gģ|[a© y[a©~² Qv²ªïp Uv~ªĈs ¦©ª¥~ ctè ¥ªa[a¶ g³t Ê 

{¥³ ¥Ąryèz©, Ľr²£Ĕp|z© baèa¶ ªrc¶ Uv{¶c | Uªfp đ{¢Ĕq©vta© ~©ªc [aĪa®p, r«dèa©~«t | x¦İR{©ªza |ot«ªp R¢Ē{a 

y[a¶ z¦¥¬¥ c|« {¶ ao©è~« Ľr²£a¶ baè đ{¢Ĕq©vt |ot«ªp pq© a©{è{¶ht© p{©| v©ģ|[a¶ ¦¶ Ê 

{¥ |ot«ªp pq© a©{è{¶ht©~² ¥ţ ÎÌÏÑ ¥Ċz ao©è~« Ľr²£a© baè¦ƀa¶ ¥O|ïo, v¬tĔq©èvt© | ªrc¶ Uv{¶c z©wèp Ľr²£a¶ 

¥z®ªŤz© {¶cr©t v¬Ĵ {©Ut² r«dèžªŴ x¶a²a¶ g Ê {¥~² Ľa®ªpz© Rs©ģ|p | ªrc¶ Qĉ{©¥¦ƀ Q¢~Ċxt c|« baèa¶ UĀv©raĀ¢ 

¥¬s©| cræ, h³ª¢a ª¢ª¢sp©a¶ ¥O|ïo cræ, baèz© ĽĀ{ï pq© QĽĀ{ï ƀvz© Rªìp ¥z¬r©{¦ƀa¶ h«ª¢a¶v©hèt~©T ¥¬žn 

xt©UNr³, baè¥Nc h¶ªm[a© Rªqèa pq© ¥©z©ªhaÙ¥©OĔa®ªpa z­Ď{¦ƀa¶ Qªy¢®ªŤ ctã ~Ğ{ |©b²a¶ g Ê 



 
 

{¥ |ot«ªp pq© a©{è{¶ht©~² ¦©~ baè đ{¢Ĕq©vtz© r²ªb[a© f¬t·p«¦ƀa¶ Uªfp ¥Ċx¶st ctã, baè¥Nc h¶ªm[a© 

Q¢¥|¦ƀa¶ vª¦f©t | Uv{¶c ctã, pq© Ā{¥a© ~©ªc R¢Ē{a |ot«ªp | ªĶ{©a~©v¦ƀa¶ ĔvŴ ƀv|²b© ĽĔp¬p c|²a¶ g Ê 

{¶ baè đ{¢Ĕq©vt |ot«ªp pq© a©{è{¶ht© ªtĊt Rl z©cèr£èa ª¥Ť©Ąp¦ƀ Ū©|© ªtrãª£p gP ªrc¶vt©, ¥©z¬r©ª{a ¥£ªŇa|o, 

x¦İR{©ªzap©, Ą{©{¥Ocp ¥z©¢²£«p©, Qt¬a¬ª~p đ{¢Ĕq©vt, ¥¦a©{è, [aĪa|o, | Ľa®ªpz© Rs©ģ|p ¥z©s©t (NbS) Ê 

{« ª¥Ť©Ąp¦ƀa¶ Q¢~Ċxtz©wèp Ľr²£a© baè¦ƀa¶ r«dèa©~«t v©ģ|ªĔqªpa, ¥©z©ªha | Rªqèa Ĕq©ª{Ā¢ ¦©ª¥~ ¦İt² ª¢ų©¥ 

{¥ |ot«ªp pq© a©{è{¶ht©~² ª~[a¶ g Ê ¥©q³, {¥ |ot«ªpa¶ Ľy©¢a©|« a©{©èĄ¢{t~² t²v©~a¶ |©ªēƭ{ h³ª¢a ª¢ª¢sp© 

|ot«ªp, ªrc¶ ª¢a©¥ ~Ğ{ (SDGs), h³ª¢a ª¢ª¢sp© z¦©¥Ąs« (CBD) a© ~Ğ{¦ƀ, pq© h~¢©{¬ vģ|¢pèt¥ĊxĄs« v²ģ|¥ 

¥Ċi·p© ~c©{pa© |©ªēƭ{ pq© QĄp|©èªēƭ{ ªrc¶vt©, h³ª¢a ª¢ª¢sp© ¥O|ïo, | h~¢©{¬ Qt¬a­~t pq© Ą{­ªta|oa© ~Ğ{¦ƀ 

Ľ©Ŭ ctè {¶cr©t v¬Ĵ {©Ut² Qv²ï© cģ|[a¶ g Ê 

|ot«ªp¦ƀ 

{¥ |ot«ªp pq© a©{è{¶ht© v©Nf¢k© [aRv¥z© vģ|v­|a pq© v|Ĕv| ¥¦{¶c« Ľz¬b |ot«ªp¦ƀz© Rs©ģ|p g, h¥~² baè ï²Ļ 

đ{¢Ĕq©vta© ~©ªc ª¢ð©tz© Rs©ģ|p, ¥z¬r©{Ùa²ªĄļp pq© h~¢©{¬ÙĽ¢~tª£~ Uv©{¦ƀ~©T Q¢~Ċxt c|²a¶ g Ê 

|ot«ªp Í: [aĪa®p baè đ{¢Ĕq©vt {¶ht© pq© pā{©ȩa Ľo©~« 

{¥ |ot«ªp~² baè ï²Ļ¥Nc ¥ĊxªĄsp baèy­ªza¶ Ĕ¢©ªzĀ¢ | Uv{¶c Qªsa©|a¶ QĔvŴp©, ¥OĔq©cp ¥zĄ¢{a¶ azh¶|« pq© 

Ľz©oÙRs©ģ|p ªtoè{ ĽªĶ{©z© |¦²a© r«dèa©~«t f¬t·p«¦ƀ~©T ¥Ċx¶st ctãg Ê {¥a© ~©ªc a®ª¤, v£¬v©~t, ¢t pq© Ĕq©ªt{ 

y­ªz Ľ£©¥t¥Nc ¥ĊxªĄsp t«ªp | ªt{z¦ƀx«f ¥©zúhĔ{ a©{z cģ|t²gţ Ê y·c¶ª~a ¥¬ft© Ľª¢s«z© Rs©ģ|p [aĪa®p baè 

ï²Ļ ¥­ft© Ľo©~«a¶ ª¢a©¥ cģ|t²g Ê ¥©q³, zª¦~©, c¶l©~© a®¤a pq© Rªr¢©¥«/Ĕq©t«{ ¥z¬r©{¦ƀa¶ ¥z©¢²£« ĽªpªtªsĀ¢ 

¥¬ªtªŰp cræ baè Uvy¶Ň© ¥ªzªp¦ƀ~©T ¥¬žn xt©St²g Ê UŇ ¥ªzªp¦ƀ~² Ĕq©ªt{ v©ª~a© | Ľr²£ ¥|a©|a© ªtªpªt{za© 

Qªstz© |ª¦ fģ|f|ta© ªt{z ªts©è|o, ŪĄŪ ¥z©s©t pq© ~©y x©Nmw©Nm đ{¢Ĕq©vtz© Ľz¬b y­ªza© b²Ďt²g Ê  

|ot«ªp Î: ªrc¶ f|t | v£¬v©~t đ{¢Ĕq©vt 

{¥ |ot«ªp~² baè ï²Ļa¶ v©ģ|ªĔqªpa ¢¦t ïzp©a¶ Rs©|z© ªrc¶ f|t | v£¬v©~t~©T đ{¢ªĔqp ctãg Ê baèï²Ļa¶ y©| ïzp© 

| Ĕ¢©Ĕā{a¶ ªt{ªzp z­Ď{©ȩat cģ| pq© ¥z¬r©{ÙRs©ģ|p f|ta¶ Qt¬czt z©wèp, v£¬st ¥ȩò{© | d©N¥a¶ Uv~Ĉsp©x«f 

¥Ąp¬~t a©{z cģ|t²g Ê Ā{Ĕp© Qt¬a¬ª~p f|t đ{¢Ĕq©vt~² baèy­z«~©T qv ï{ ¦İtx©k |¶ñt²g pq© ¢tĔvªp v¬tPĔq©vt©~©T 

¥¦{¶c v¬Ĵ {©Ut²g Ê ¥©q³, z¶x©S~ v£¬ªfªaĀ¥© ¥²¢© ª¢Ĕp©|, ¥©z¬r©ª{a v£¬ Ĕ¢©Ĕā{ a©{èap©è, R¦©| đ{¢Ĕq©vt pq© c¶l©~©a¶ 

¥¬|ï©¥ĊxĄs« p©ª~z ~c©{pa© a®{©a~©v z©wèp v£¬v©~ta¶ UĀv©raĀ¢ ¢®ªŤ ¦İta¶ ¥©q³ v£¬ z®Ā{¬r|a¶ Ą{­t«a|o ¦İt²g, h¥~² 

Uöf ª¦z©~« pq© r¬cèz baè ï²Ļa© v£¬v©~a a®¤a¦ƀa¶ R{z© ¢®ªŤ ¦İt²g | h«ª¢a© ¥¦h xĄt²g Ê 

|ot«ªp Ï: baè ï²Ļ v©ģ|ªĔqªpa v¬tĔq©èvt© | h³ª¢a ª¢ª¢sp© ¥O|ïo 

{¥ |ot«ªp~² Ľa®ªpz© Rs©ģ|p ¥z©s©t pq© v|Ċv|©cp Qĉ{©¥¦ƀa¶ Ľ{¶cz©wèp baè ï²Ļa¶ v©ģ|ªĔqªpa Ľo©~«a¶ 

v¬tĔq©èvt© | h³ª¢a ª¢ª¢sp© ¥O|ïo ~©T h¶m ªr[a¶ g Ê {¥QĄpcèp ï{ĸĔp baè ï²Ļ¦ƀa¶ v¬tĔq©èvt©, y­ ï{Ùh¶ªbz{¬Ň 

ï²Ļ¦ƀa¶ ªĔq|«a|o, p©~ p~³{©, ª¥z¥©| pq© tr«ªat©| ï²Ļ¦ƀa¶ v¬tPĔq©vt©, | x©Ź ªzf©¦© pq© Qv©ö{ Ľh©ªp¦ƀa¶ 

ªt{ĄĻo | đ{¢Ĕq©vt cģ|t²g Ê ¥©q³, h³ª¢a ª¢ª¢sp©~² yģ|v­oè baè ï²Ļ, ¢Ą{hĄp¬a© z¦Ā¢v­oè x©¥Ĕq©t pq© ¢Ą{hĄp¬ z©cè¦ƀa¶ 

¥O|ïo~©T Ľ©qªzap© ªrSt²g Ê ¥O|ªïp ï²Ļ pq© ză{¢pĨ ï²ĻªyĻ ªt{ªĄĻp fģ|f|t, ¥¦Ùđ{¢Ĕq©vta¶ đ{¢Ĕq© pq© z©t¢Ù



 
 

¢Ą{hĄp¬ ŪĄŪ Ą{­t«a|oa© Uv©{¦ƀz©wèp baè đ{¢Ĕq©vt~©T ¥O|ªïp ï²Ļa© đ{¢Ĕq©vt a©{è{¶ht©z© ¥z²ªkt²g Ê h³ª¢a 

ª¢ª¢sp©a¶ ¥O|ïoa¶ ~©ªc ¢t mn²~¶ h¶ªbz đ{¢Ĕq©vt | mn²~¶ vŰ©p v¬tĔq©èvt© a©{è~©T vªt a©{©èĄ¢{t cģ|t²g Ê 

|ot«ªp Ð: ªrc¶ baèÙRs©ģ|p h«ª¢a¶v©hèt pq© ¦ģ|p QqèpĄĻ Ľ¢sèt 

{¥ |ot«ªp~² ¢©p©¢|o z©ªqa¶ rx©x~©T Ą{­t«a|o cræ baèz©ÙRs©ģ|p UĀv©rt¦ƀa¶ z­Ď{ Qªy¢®ªŤ | R{ ª¢ª¢s«a|oz© 

h¶m ªrt²g Ê c³|Ùa©ŵ ¢t v³r©¢©|¦ƀa¶ ªrc¶ ¥ȩa~t pq© đ{¢Ĕq©vt~©T Ľ¢Ťèt cģ|t²g Ê p« Ľh©ªp¦ƀa¶ Ľ£¶st, Ľz©o«a|o 

pq© xh©| v¦İNfz©wèp Ĕq©t«{ z­Ď{~©T xn©St²g  Ê baèz©ÙRs©ģ|p v{èkt¦ƀ hĔp³ c¶lĔk², {©¥©èc¬Ċx© v{èkt, ö{©U v{èkt pq© 

QĄ{ ¦ģ|p Uũz¦ƀ Ľ¢Ťèt c|« ¢³aªĎva RĊr©t«a© Q¢¥|¦ƀ ª¥hèt© cģ|t²g Ê ¥©q³, hª~{, h³ª¢a ª¢ª¢sp© pq© a©xèt 

¥²¢©a¶ ¥O|ïoz© {¶cr©t v¬Ĵ {©Ut² ¥z¬r©{~©T Ľ¶Ā¥©¦t ctè v©ģ|ªĔqªpa ¥²¢© y¬Ň©t« (PES) hĔp© Ľ¶Ā¥©¦ta© a©{èĶz¦ƀa¶ 

v|«ïo©Āza £¬ƀ¢©p cģ|t²g Ê  

|ot«ªp Ñ: ïzp© ª¢a©¥, ¥zĄ¢{, Qt¬¥Ąs©t pq© htf²pt© Qªy¢®ªŤ 

{¥ |ot«ªp~² ª¢ªyĄt ¥|a©|« ªta©{, Ĕq©t«{ ¥|a©| pq© ¥z¬r©{¦ƀa¶ Ľ©ª¢ªsa | ¥OĔq©cp ïzp© ¥¬žn cræ baè đ{¢Ĕq©vta© 

~©ªc x¦İÙp¦cp ¥zĄ¢{ | ¥¦a©{è~©T ¥OĔq©cp ctãg Ê Qt¬¥Ąs©tx©k Ľ©Ŭ ð©t, v|Ċv|©cp ð©t, baèa© z­Ď{©Oat pq© Ĕq©ªt{ 

¥z¬r©{a© ªtc|©t«a© tªph© pq© UĀa®Ŵ Qĉ{©¥¦ƀ~©T ¥OĔq©cp ª¦¥©x~² rĔp©¢²h«a|o | ¥O|ïo ctè Ľr²£ Ĕpģ|{ ð©t ¥zĄ¢{ 

Sa©S bm©cģ| ¥¬|ªïp¥©q |©ªbt²g, ¥©q³ ð©ta¶ Rr©t Ľr©tz© Ā{¥~©T Uv{¶c cģ|t²g Ê QĀ{©s¬ªta Ľª¢s«¦ƀa¶ Ľ{¶c cģ| 

baè ¥O|ïo | đ{¢Ĕq©vt~©T Uv{¶c« ¦İt² Qt¬¥Ąs©t pq© t¢Ľ¢pèt Ľ¢Ťèt cģ|t²g Ê ¥©q³, Ľr²£Ĕp|«{ baè đ{¢Ĕq©vt ¥ªzªp 

z©wèp t«ªpcp ¥zĄ¢{, xh²k ¥¬ªtªŰpp© cģ|t²g Ê ao©è~« Ľr²£a© Uî|« ªhĎ~©¦ƀ (z¬c¬, m¶Ďv©, ¦İĊ~©) z© r²ªb[a© ¥«z©v©| 

f|t¥ĊxĄs« z¬ţ©¦ƀ~©T ¥z©s©t ctè ¥Od«{ p¦¥Nc ¥O¢©ra© ~©ªc R¢Ē{a ¥OĔq©cp n©Nf©a¶ ªtz©èo cģ| Ā{¥~©S ¥z©s©t ctè 

v¦~ cģ|t²g Ê 

a©{©èĄ¢{t, Qt¬czt | ªt|Ąp|p© 

z©ªq UĎ~²ªbp ª¢¤{cp pq© v©|Ùª¢¤{cp |ot«ªp¦ƀa¶ Ľy©¢a©|« a©{©èĄ¢{ta© ~©ªc R¢Ē{a t«ªpcp pq© ¥OĔq©cp 

¥O|ft©a¶ ªtz©èo | ¥¬žn«a|o, Rªqèa Ń¶pa¶ vģ|f©~t, ïzp© pq© htf²pt© Qªy¢®ªŤ, ¥©q³ Qt¬¥Ąs©t | ¥¦a©{è~©T 

ªt|Ąp|p© ªrSt²g Ê 

{¥ |ot«ªpQĄpcèp ~©c­ cģ|t² a©{èĶz¦ƀa¶ R¢ªsa Qt¬czt, z­Ď{©ȩat | ª¥a©S (MEL) cģ|t²g Ê Ā{¥a© ~©ªc {¥ 

|ot«ªpz© R¢Ē{a ¥O|ft©, ¥­fa | a©{èª¢ªsa¶ ĔvŴ ƀv|²b© p{©| cģ|[a¶ g Ê  
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CE Critically Endangered 

CFUG Community Forest User Group 
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DNPWC Department of National Parks and Wildlife Conservation 
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Chapter I: Introduction  
 

1.1. Background  

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

of rangelands exist, the definition adopted in this report is by Stoddard et al. (1975), who define 

rangelands as ôthose areas of the world which, due to physical limitationsñsuch as low and erratic 

precipitation, rough topography, poor drainage, or cold temperaturesñare unsuited to 

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

wood products, water, and wildlifeõ. Globally, rangelands cover approximately 25-54% of the 

terrestrial surface, depending on the definition used (Al-Bukhari et al. 2018; Gamoun et al. 2018; 

Tiscornia et al. 2019; Briske et al. 2020; ILRI 2021). These rangelands are critical socio-ecological 

systems due to their economic, environmental, and socio-cultural importance. They provide a 

substantial portion of the global forage supply, accounting for 70%, which supports 50% of the 

worldõs livestock and the livelihoods of about 800 million people worldwide (Brown and Thorpe 

2008; Briske et al. 2020). Additionally, these expansive rangelands serve as essential habitats for 

wildlife and biodiversity (Kideghesho et al. 2013), and store up to 30% of the world's carbon (Al-

Bukhari et al. 2018).  

In Nepal, rangelands are defined as natural pastures, grasslands, and shrublands (GoN 2012). It is 

one of the dominant land use types, covering nearly 14.71% (FRTC 2022) of the countryõs total 

land area, extending from tropical grasslands to alpine meadows and arid steppes. Although 

Karnali province occupies 20% of Nepalõs total land area, it comprises 34% of Nepalõs total 

rangeland area (Shrestha et al. 2024). Rangelands also known locally as ôPatanõ, ôLekhõ, ôKharkaõ in 

Nepali that cover a variety of ecosystems, including grasslands, pastures, and shrublands, which 

are used by livestock and wildlife for grazing. Rangelands play a crucial role in supporting local 

livelihoods, culture and economy in Karnali province. Despite their vast extent and socio-

ecological importance, these socio-ecological systems currently face challenges such as land-use 

change, climate change, the encroachment of invasive species, over-exploitation of rangeland 

products, and the abandonment of pastoral practices. Additionally, issues like low productivity in 

the rangeland and livestock sector, limited market access for rangeland products, growing 

conflicts among users, human-wildlife conflicts, limited technical capacity, knowledge gaps, and 

policy and institutional 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 plan offers strategies to address the pressing threats and 

challenges these socio-ecological systems face while enhancing their ecological functions and 

socioeconomic contributions. The RMSAP aims to ensure the long-term sustainability and 

resilience of rangelands in Karnali Province by integrating stakeholdersõ perspectives, traditional 



 
 

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 ecosystems. It also aims to align local 

management practices and 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 Environment (MoITFE) of Karnali 

Province has prepared this RMSAP to manage the rangeland areas within the Province. This 

provincial RMSAP is particularly significant, as the Government of Nepal, through its second 

Nationally Determined Contribution (NDC) for the period 2021-2030 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 could lay the foundation for the revision of the National Rangeland 

Policy. Additionally, the United Nations has designated 2026 as the International Year of 

Rangelands and Pastoralists (IYRP) (https://www.fao.org/newsroom/detail/un-names-2026-as-the-

international-year-of-rangelands-and-pastoralists/en). This designation emphasizes the 

importance of healthy rangelands (SDG-15) and sustainable pastoralism (SDG-12) in achieving 

the Sustainable Development Goals (SDGs). Furthermore, healthy rangeland ecosystems (Target 

3), sustainable use of rangeland biodiversity (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 contribute to achieving Nepalõs third National Biodiversity Strategy and Action 

Plan (NBSAP) (currently under preparation), Nepal's national targets envisioned in 16th plan for 

biodiversity conservation and sustainable management of ecosystem, development of green 

economy, mainstreaming and localization of environment and climate issues, as well as climate 

adaptation and risk reduction, ensuring 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, over-harvesting of Non-Timber Forest Products (NTFPs) including high-valued 

medicinal species from the rangelands, invasive alien species, climate change, land use change, and 

socioeconomic drivers. By setting clear strategies, guidelines and actions, the RMSAP will serve 

as a critical tool for provincial policymakers, local government representatives, governmental 

agencies, and local communities including transhuman herders, and medicinal 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 rangelands and their 

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 ecosystem services and both 

anthropogenic and non-anthropogenic 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 as case studies on rangeland management. 

Stakeholder consultations were conducted at local (eight), district (seven), and provincial (one) 

levels through workshops, focus group discussions, and key informant interviews to collect 

information, and insights and incorporate the voices of the stakeholders including herders, local 

government leaders, government and non-governmental officials, and experts. Limited field 

observations were also carried out in selected rangeland sites of the province to gain insights into 

the social, ecological, and economic dimensions of the provinceõs rangelands. The qualitative and 

quantitative 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 socio-ecological 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 in high-elevation regions, are 

characterized by low and erratic rainfall, rough topography, cold temperatures, shallow soils, and 

vegetation adapted to arid and semi-arid conditions and are unsuitable for cultivation. However, 

rangelands are not solely natural systems; they are also socio-ecological 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 maintaining aquatic and terrestrial 

biodiversity, supporting a diverse array of plant and animal species, some of which are endemic 

or threatened. These rangelands also serve as critical habitats for migratory species such as birds 

and mammals. They provide essential ecosystem services, including provisioning services such as 

food, forage, fiber, and medicinal species that are crucial for the livelihoods of local communities, 

including herders and herb 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 

sustainability 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 to enhance their provision through 

sustainable management practices balancing ecological health with socioeconomic requirements. 



 
 

Socially, rangelands are integral to the livelihoods of herders, herb collectors, and agro-pastoralist 

communities of Karnali Province who depend on these lands for grazing livestock, harvesting 

medicinal species, including the highly valued Yarsagunbu (Shrestha and Bawa 2013) and engaging 

in other traditional practices such as religious and cultural ceremonies. The herders and 

agropastoral communities of Karnali Province practice subsistence agriculture and raise sheep, 

goats, cattle, horses/donkeys, yaks/naks or 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 

development. RMSAP acknowledges the interconnectedness of ecological and social elements 

and seeks to balance ecological health, economic viability, and social well-being through 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 rangelands as socio-ecological systems shaped 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 activities such as livestock grazing, hunting, medicinal species 

harvesting and collection 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 

socio-ecological systems are inherently dynamic, often occurring in remote areas with sparsely 

distributed, marginalized populations. The RMSAP adapts to the drivers of ecosystem change 

identified by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 

Services (IPBES) (Watson et al. 2019). Direct drivers include land use change (e.g., conversion of 

rangelands, habitat degradation), climate change (e.g., altered precipitation patterns, increased 

temperatures, extreme weather events exacerbating rangeland degradation), overexploitation 

(e.g., unsustainable harvesting of medicinal species, overgrazing), pollution (e.g., contamination 

with plastics, solid wastes, and chemicals in pastures), and invasive species (e.g., non-native species 

reducing biodiversity and altering ecosystem functions and services). Indirect drivers influencing 

these direct impacts include demographic changes (e.g., population growth in some areas and 

depopulation in others 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 rangelands) (Figure 1 ). 

 

Figure 1. Conceptual framework of the Rangelands Management Strategy and Action Plan. 

The management options and actions outlined in RMSAP aim to address both ecological and 

socioeconomic challenges 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. The strategy also seeks 

to boost rangeland productivity through sustainable use and diversification of rangeland-based 

ecosystem services, strengthen community cohesion, preserve cultural heritage, and build 

capacity for adaptive management. The proposed management options 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 frameworks 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 with adequate 

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 understanding of all stakeholders, fostering a 

collaborative approach to rangeland management. Long-term research, data collection, and 

monitoring are key to informing adaptive management practices, ensuring that interventions are 

evidence-based. Finally, equity, gender responsiveness 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 into seven chapters, each addressing different 

aspects of rangeland use and management. Chapter One  introduces the background, objectives, 

scope, and methodology of RMSAP, defining rangelands as socio-ecological systems, presenting 

the conceptual framework, and outlining the contents of the subsequent chapters. Chapter Two  

provides an in-depth analysis of the current state and trends of rangelands in the Province, 

covering their extent, changes in rangeland flora (angiosperms and gymnosperms) and fauna 

(mammals, birds, herpetofauna, butterfly), livestock rearing practices, and identifying the key 

ecosystem services provided by the rangelands. Chapter 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 governance and institutional factors, and knowledge and awareness) that 

impact rangelands both positively and negatively. Chapter Four  outlinesõ opportunities of 

sustainable rangeland management, highlights past efforts, achievements, gaps and challenges in 

existing policy and institutional frameworks, and lesson learned. Chapter Five  provides vision, 

mission, guiding principles and strategies for rangeland management along with the sectoral and 

cross-sectoral strategies to address the identified challenges and threats, focusing on ecosystem 

restoration, biodiversity conservation, livelihood enhancement, and policy harmonization. 

Chapter Six , presents the implementation framework, detailing implementing institutions, and 

funding and capacity need and governance structures necessary for effective execution of RMSAP. 

The last Chapter Seven  provides monitoring, evaluation and learning framework to examine 

RMSAPõs effectiveness 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, situated in the mid-western region of Nepal, is the largest of the countryõs seven 

Provinces, covering an area of 30,211 km2 equivalent to 20.7% of Nepalõs total land area. The 

Province is 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 intertwined with its 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 widespread poverty 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). The landscape is marked by steep slopes, deep valleys, plateaus 

and rugged mountains, with over 40% of the Provinceõs area lying above 4,000 m (Acharya and 

Paudel 2020). The topographic and elevational variations significantly influence the distribution of 

vegetation, biodiversity, and land use and land cover patterns. The physiographic diversity of 

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

and the Trans-Himalayan regions (Figure 2). This variation in elevation and topography 

contributes to Karnaliõs rich ecosystem diversity, particularly its extensive rangeland cover. 

 



 
 

 

Figure 2. Topographic map of Karnali Province. 

Climate:  Karnali Province exhibits a wide range of climatic conditions due to its significant 

elevational gradient. According to the Köppen climate classification, one of the most widely used 

climate classification systems globally (Kottet et al. 2006; Beck et al. 2023), Karnali Province 

encompasses six distinct climatic zones: humid subtropical (Cwa), subtropical highland with 

monsoon influence (Cwb), humid continental (Dwb), subarctic or subpolar climate (Dwc), tundra 

(ET), and ice cap (EF) (Figure 3). The lowland 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 Trans-Himalayan 

region (High Himalaya), including areas 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 the year, snow cover persists for most of the year, and vegetation is sparse. 



 
 

 

Figure 3. Climatic zones in Karnali Province. 

To create the climatology of the entire Province, ERA5, the fifth-generation European Centre for 

Medium-Range Weather Forecasts (ECMWF) atmospheric reanalysis of the global climate 

covering the period from January 1950 to the present (Muñoz Sabater 2019), was used. The 

ERA5-land daily aggregated data, produced by the Copernicus Climate Change Service (C3S) at 

ECMWF, provides comprehensive climate data combining model data with observations from 

across the world at 9-km spatial resolution (Hersbach et al. 2020). Based on climatic variables 

derived from ERA5 data from 1950-2023, the average annual minimum and maximum 

temperatures in Karnali Province are 0.29 (-0.99-1.90) °C and 10.16 (8.67-11.64) °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 up to 22.01°C while the 

average annual temperature is -12.27°C (Figure 4a). Similarly, the average annual precipitation 

in Karnali Province is 1,520mm (1,090mmð2,140mm), with significant variation across the 

Province (Figure 4b). The western and northern parts, particularly the Trans-Himalayan regions 

like Limi Valley of Humla and northern Dolpa, receive less rainfall due to the rain-shadow 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 Province even receives up to 

2,740 mm of rainfall annually while the driest region receives only 450 mm of rainfall annually. 



 
 

Most of the rainfall occurs from June to September during the monsoon, but the amount of 

precipitation varies significantly across the region. 

 

Figure 4. Climatology of Karnali Province a) average temperature, b) average precipitation, c) 

monthly climatology based on climate data from 1950-2023. 

Land use: A global land-use and land cover map with a 10-meter resolution, produced by 

analyzing the Sentinel-2 satellite with state-of-the-art accuracy (Karra et al. 2021), was utilized. 

According to this data, Karnali Province has seven major land use classes: grassland or rangeland 

(49.5%), forest or trees (27.1%), bare ground (13.5%), snow/ice (8.2%), agriculture land or crops 



 
 

(0.8%), urban or built area (0.5%), and water bodies (0.4%) (Figure 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 pasture. These grasslands occur primarily at higher elevations 

where agriculture is less viable. These pastures are crucial for herder communities, who rely on 

them for grazing livestock.  

 

Figure 5. 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 species of gymnosperms, 89 

species of mammals, 410 species of birds, 75 species of fishes, 14 species of reptiles, 25 species 

of amphibians, and 144 species of butterflies (Acharya and Paudel 2020). The rich biodiversity is 

supported by the Provinceõs diverse climate, topography, and ecosystems, ranging from alpine 

meadows to dense subtropical forests and freshwater systems. 

Karnali Province is also famous for its rich agrobiodiversity, adapted to its unique agro-climatic 

conditions. Different varieties of traditional crops including Jumli Marshi rice, chino/kaguno, 



 
 

uwa/naphal, phapar (Buckwheat), latte (amaranth), finger millet, wheat, simi (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 a population of 1.69 million 

people which shares lowest population of the country (5.79%), with 51.2% being female and 48.8% 

male (NSO 2021). Population density is low, particularly in the High Mountain and Trans-

Himalayan regions, where settlements are sparse and scattered. As shown in Figure 6, the 

northern municipalities have a population less than 10,000 people according to the National 

Population Census 2021 (NSO 2021).  

 

Figure 6. 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 and Mugu (Table 

1). 

 



 
 

Table 1. 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 2021)  

 

The dominant ethnic group in Karnali Province is the Kshetri, comprising 42.2% of the population, 

followed by Bishwokarma (16.2%), Thakuri (10.5%), Magar (10.4%), and Brahmin-Hill (8%), Pariyar 

(4.1%) and Mijar (2.8%) (NSO 2021). This Province has the highest population of Dalits in Nepal 

and is home to endangered ethnic groups like the Raute and Raji, 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 (6.3%) and 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 developed provinces in Nepal, contributing only 

4.3% to the national GDP in the fiscal year 2080/81(NSO 2024). Among Nepalõs seven Provinces, 

Karnali has the highest level of multi-dimensional poverty, with more than 600,000 people living 

in multi-dimensional poverty (NPC 2020). Despite the low suitability of the land for cropping in 

the Province, the economy is predominantly agrarian, with agriculture and livestock farming being 

the main sources of livelihood, particularly in the high-elevation regions 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 seasonal movement 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. 

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 grid (NEA 2022), 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 in Nepal (NPC 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 thin, and 18% underweight (MoSD 2023). Limited access to roads, 

electricity, and basic services hampers economic development and quality of life for the Provinceõs 

residents. 

Protected areas:  The Province hosts two National Parks namely Shey Phoksundo National 

Park and Rara National Park. Shey 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 km2 as park and 1,349 km2 as buffer zone, the Park encompasses a diverse range of 

ecosystems, including high-elevation rangelands, which occupy 15.1% of the Park (537 km2) and 

87.5% of the buffer zone (1,180 km2). 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 

rangelands for grazing their livestock. Additionally, Shey Phoksundo National Park is a key 

destination for ecotourism, with the Upper Dolpa and Shey Phoksundo Treks attracting trekkers 

from around the world. Shey Phoksundo 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 of medicinal species including 

Yarsagunbu. There were 273 vascular plants, 32 mammals, 200 species of birds, six species of 

reptile/amphibians reported from this National Park (Bhuju et al. 2006). 

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 area of 106 km2 as a park and a 

198 km2 buffer zone, the Park is home to the pristine Rara Lake, the largest lake in Nepal, and 

encompasses diverse ecosystems, including significant high-elevation rangelands. About 21.7% of 

the Park area (23 km2) and 43.9% of the Buffer Zone (87 km2) 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 that graze their livestock 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 reptiles/amphibians 

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 1,160,788 ha, which accounts for 34% of the total rangeland area in Nepal (Figure 7). 

However, the distribution of rangelands across the districts of Karnali is uneven. Dolpa alone 

accounts for 29% of the total rangeland area in Karnali, followed by Humla with 20% and Mugu 

with 12%, Jumla with 10%, while Jajarkot and Kalikot each contribute more than 5% and Salyan, 

Surkhet, Rukum West, and Dailekh each contribute about less than 5% of the Province's 

rangeland area (Figure 7). The highest rangeland areas are found in Namkha Rural Municipality 

(113,011 ha) of Humla, followed by Shey Phoksundo Rural Municipality (106,002 ha) of Dolpa, 

Mugum Karmarong (88,694 ha) of Mugu, and Chharka Tangsong Rural Municipality (60,459 ha) 

of Dolpa whereas Bheriganga Municipality of Surkhet, Tribeni Rural Municipality of Salyan have 

less than 2,000 ha of rangeland. Rural municipalities in the high-elevation districts have the highest 

rangeland coverage, with some reporting that over 80% of their land area is classified as rangeland. 

Municipality-wise coverage of rangelands is provided in (Annex II ).  

 

Figure 7. 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 shrubs. Along the elevation gradient, 

approximately 57% of Karnaliõs rangelands are situated between 3,000 and 5,000 m, while about 

20% are found at elevations between 1,000 and 2,000 m (Figure 8 ).  

¶ High Himalaya Region : This region, which includes districts such as Dolpa, Mugu 

Humla, and Jumla has extensive rangelands (559,853 ha or 48% of the total rangelands in 

Karnali). This region also includes Trans-Himalayan 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 shrublands, which are vital for summer grazing. 

¶ High Mountain Region : Lower to the High Mountain region, the region of middle 

mountains also has extensive rangelands (450,808 ha or 39% of the total rangelands in 

Karnali). Upper belt of Jumla, Jajarkot, West Rukum and Kalikot fall under this 

physiographic region. 

¶ Middle Mountain:  This physiographic region of Karnali Province contains approximately 

142,481 ha, or 12% of the Province's rangelands, 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. 

¶ Siwalik:  This region has a very small rangeland area, covering around 1% (7,645 ha) of 

the total rangelands. These rangelands are mainly subtropical grasslands of Surkhet and 

Salyan districts and open pasture areas located near agricultural fields. 



 
 

 

Figure 8. Distribution of rangeland across elevation gradients in Karnali. 

The high-elevation rangelands used for herding livestock are locally known as Patan or Kharka. 

Based on the consultations and seven district-level workshops, names of 864 Kharka (Patan) were 

collected across the seven districts of Karnali Province. The highest number of Kharka was 

recorded in Dolpa (208), followed by Jumla, while the lowest number was found in Mugu (74), 

followed by West Rukum (80) (Figure 9).  



 
 

 

Figure 9. Number of grazing pastures in seven districts of Karnali. 

Among the municipalities, Patrasi RM in Jumla, Simkot RM in Humla, Soru RM in Mugu, and Patala 

RM in Kalikot district have the highest number of grazing pastures. In contrast, Tatopani RM in 

Jumla, Sanni Tribeni RM in Kalikot, and Namkha RM in Humla have the lowest numbers. However, 

these figures are based on consultations and may contain omission errors in identifying and 

documenting rangelands.  

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 across different 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 greenness. This seasonal 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 and re-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 of water and suitable 

temperatures. This period is typically reflected in the NDVI plot by a broad and high-density 

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 or enter 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 active vegetation. 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. 



 
 

 

Figure 10. Seasonal dynamics of rangelands in Karnali showing monthly values of NDVI and their 

distribution in X-axis (colors shedding is done to differentiate the categories of Y-axis). 

2.4. Ecosystem Services Provided by Rangelands 

Rangelands in Karnali Province provide a wide range of critical Ecosystem Services (ES) or 

Natureõs Contribution to People (NCP) as defined by the Intergovernmental Science-Policy 

Platform on Biodiversity and Ecosystem Services (IPBES)1 (Watson et al. 2019). NPC or ES that 

are categorized into materials, regulating and non-materials, all of them are integral to the 

livelihoods and well-being of local communities (Figure 11 ). Material services include food 

(vegetables, edible fruit, fungi) and feed for livestock, medicinal plants, fuelwood, animal dung for 

household energy and other materials used for construction. Regulating services incorporates 

the role of rangelands in maintaining biodiversity, including many endemic or threatened species 

of fungi, flora and fauna. Rangeland contribute to soil conservation, nutrient recycling, and water 

 
1 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, erosion-prone landscapes of Karnali, thereby enhancing 

environmental stability. By acting as carbon sinks, these rangelands also contribute to climate 

regulation, helping to mitigate climate change. Beyond their ecological functions, rangelands 

provide non-material services including cultural, spiritual, and recreational values, offering a sense 

of place and identity for many communities. 

 

Figure 11. Various contribution of rangelands for the well-being of local communities of Karnali. 

2.4.1. Habitat for Flora and Fauna  

Floral diversity : Karnali Province's rangelands host a rich diversity of plant species. Based on 

the compilation of floral data from secondary sources (Acharya and Paudel 2020, Shrestha et al. 

2022; GBIF 2024) as well as the field studies, there could be 1,625 species and 73 intraspecies of 

flowering plants belonging to 104 families found in the rangelands of Karnali. Among these plant 

species, it was found that 1,452 species are herbs, 226 are shrubs, 8 are shrubs or trees, 8 are 

herbs or shrubs, and 6 are under shrubs. The most species-rich families found in the rangelands 

of Karnali include Asteraceae (228 species), Poaceae (121 species), Fabaceae (91 species), 

Ranunculaceae (91 species) and Rosaceae (86) (Figure 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 the high-elevation rangelands of 

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

are rich in non-flowering plants such as bryophytes and lichens, there are no authentic records 

of these plants in the rangelands of Karnali Province. 



 
 

 

Figure 12. 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 rangelands of 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 butterflies (Figure 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 horse Kiang (Equus kiang), Wild yak (Bos mutus), Himalayan 

blue sheep or Bharal (Pseudois nayaur), Musk deer (Moschus chrysogaster), Gray Wolf (Canis lupus), 

Tibetan gazelle (Procapra picticaudata), Himalayan marmot (Marmota himalayana), Altai Weasel 

(Mustela altaica), Wolly hare (Lepus oiostolus), Plateau Pika (Ochotona curzoniae), Argali (Ovis 

ammon), White-lipped deer (Cervus albirostris), Snow leopard (Panthera uncia), Himalayan wolf 

(Canis chanco), Eurasia Lynx (Lunx lynx), Red Fox (Vulpes vulpes), Tibetan fox (Vulpes ferrilata), 

Steppe Polecat (Mustela eversmansii), Brown bear (Ursus arctos isabellinus), and 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 grasslands and their edges provide ideal habitats for 

these birds, offering seed-bearing plants for finches, accessible areas for passerines to find insects 

and seeds, and favorable hunting grounds for raptors. Notable avian species found in Karnaliõs 

rangelands include the nationally protected Himalayan monal (Lophophorus impejanus) and the 

globally critically endangered Red-headed vulture (Sarcogyps calvus). 

The rangelands are also home to 11 amphibian species (Acharya and Paudel 2020), including the 

globally near-threatened Scutiger nepalensis that inhabits alpine streams, and 8 reptile species, 

including the globally vulnerable Ophiophagus 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, Karnali River basin and its sub-watersheds, encompassing major rivers, streams, 

and lakesñincluding high-elevation lakes beside these rangelandsñsupport 93 species of fish 

(Acharya and Paudel 2020), including 5 endemic species: Balitora eddsi, Pseudecheneis serracula, 

Schizothorax nepalensis, Schizothorax raraensis, and Schizothorax macrophthalmus. 

 

Figure 13. Number of species of five faunal groups found in Nepal, Karnali and rangelands in 

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 Union for Conservation of Natureõs Red List of Threatened Species (IUCN Red 

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. Additionally, Nepal's 

National Parks and Wildlife Conservation Act includes provisions for the protection of wild 

species. 

The IUCN Red List, which provides detailed information on speciesõ ranges, population sizes, and 

threats, serves as a critical indicator of biodiversity health, informing and catalyzing action for 

conservation (IUCN 2024). In the rangelands of Karnali, 79 plant species are listed on the IUCN 

Red List. Among these, four speciesñTrillium govanianum, Cypripedium himalaicum, Dactylorhiza 

hatagirea, and Taxus contortañare classified as endangered (EN), while Nardostachys jatamansi is 

critically endangered (CR). Five speciesñImpatiens serratifolia, Ephedra gerardiana, Fritillaria 

cirrhosa, Paris polyphylla, and Cypripedium cordigerumñare considered vulnerable (VU). 

Additionally, 64 plant species from Karnaliõs rangelands are categorized as least concern (LC) by 

the IUCN. 

Regarding the 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, among 181 bird species found in 

Karnaliõs rangelands assessed by the IUCN, one is critically endangered (CR), three are 

endangered (EN) three are vulnerable (VU), three are near threatened (NT), and 171 are of least 

concern. For amphibians, one species (Nanorana rostandi) is vulnerable, one (Scutiger nepalensis) 

is near threatened, and nine are of least concern. Among reptiles, one species (Ophiophagus 

hannah) is vulnerable and seven are of least concern. 

Many plant and animal species from Karnali's rangelands are also listed in the appendices of 

CITES2. 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 appendices: Appendix I includes 

species that are threatened with extinction; Appendix II includes species that are not necessarily 

threatened with extinction but may become so unless trade is closely controlled; and Appendix 

III includes species protected in at least one country that has asked other CITES Parties for 

assistance in controlling trade (https://cites.org/eng/disc/species.php). 

Altogether, 22 mammal species from Karnaliõs rangeland are listed in CITES appendices: nine 

species in Appendix I, five in Appendix II, and eight in Appendix III. 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 Appendix I are prohibited for commercial trade; species in Appendix II are allowed for trade but 

require permits; and species in Appendix III 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 Karnaliõs rangelands are listed in the CITES Appendices including five in Appendix I, 27 in 

Appendix II, and four in Appendix III. In total, 50 plant species are listed in CITES Appendix II.  

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, birds, and reptiles, five 

mammalsñnamely Ailurus fulgens (Red panda), Moschus chrysogaster (Musk deer), Bos mutus (Wild 

yak), Panthera uncia (Snow leopard), Manis pentadactyla (Indian pangolin), and two birds namely 

Catreus wallichii (Cheer pheasant) and Lophophorus impejanus (Himalayan monal) are found in the 

rangelands of Karnali. Among the protected plants, Dactylorhiza hatagirea (Panchaule) is banned 

for collection, transportation, and trade, while Neopicrorhiza scrophulariiflora (Kutki) is banned for 

export without identification and certification. Similarly, Nardostachys jatamansi (Jatamansi) and 

Valeriana jatamansi (Sugandhawal) are banned for export outside the country without processing 

(DPR 2012). The List of species included in the IUCN Red List, CITES appendices, and Nepalõs 

Protected list is provided in Annex III. 

2.4.2. Medicinal Species 

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 currently traded in Nepal, 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 currently traded. Based on the revenue records of medicinal plants and other non-timber 

forest products, Karnali Province has 38 species/items that are part of the revenue system, all of 

which are found exclusively in rangelands (MoITFE 2023). High-valued medicinal species such as 

such as Ophiocordyceps sinensis (Yarsagunbu), Nardostachys jatamansi (Jatamansi), Polygonatum 

verticillatum (Setakchini/Khiraula), Neopicrorhiza scrophulariiflora (Kutki), Rheum australe 

(Padamchal), Bergenia ciliata (Pakhanved), Fritillaria cirrhosa (Ban lasun), Delphinium himalayae (Atis), 

Rhododendron anthopogon (Sunpati), Juniperus spp. (Dhupi), Allium hypsistum (Jimmbu), Hippophae 

salicifolia (Chuk), Hippophae tibetana (Dale chuk), Morchella spp. (Ghuchii chayu), Ganoderma spp. 

(Rato chayu), Dactylorhiza hatagirea (Panchaule), and Paris polyphylla (Satuwa) are exclusively found 

in rangelands.  

Based on herbal trade data from the past five fiscal years (2074 to 2079), the trade of medicinal 

species in Karnali Province generates approximately 36 million Nepali rupees annually in revenue, 

with a range from 25 million to 44 million Nepali rupees (MoITFE 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 kg (Figure 14). 



 
 

 

Figure 14. Quantity and revenue amount of 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 herbs (Figure 

15) account for 95% of the trade volume. The five most traded species by volumeñZanthoxylum 

armatum, Polygonatum spp., Nardostachys jatamansi, Juniperus spp., and Bergenia ciliatañcontribute 

67% of the total trade volume. 

 

Figure 15. Top 15 highest collected medicinal species. 



 
 

Revenue from the top 15 species constitutes nearly 98% of the total revenue generated from the 

38 traded herbs (Figure 16). Among these, the five species generating the most revenueñ

Ophiocordyceps sinensis, Nardostachys jatamansi, Polygonatum spp., Zanthoxylum armatum, and 

Neopicrorhiza scrophulariiflorañcollectively account for 84.4% of the total revenue. 

 

Figure 16. Top 15 highest revenue generating medicinal species. 

Box I. YarsagunbuñHimalayan Gold and Karnaliõs Prosperity  

Yarsagunbu, also known as Yarsa, Yarcha or Kira, and commonly referred to as caterpillar fungus 

(scientific name: Ophiocordyceps sinensis), is an endo-parasitic 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 distribution in high-elevation regions, various traditional and medicinal uses, and 

significant economic value in trade. 

The life cycle of Ophiocordyceps sinensis begins when spores from the parasitic fungus infect the 

larvae of ghost moths, which reside in the soil of high-elevation 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 and culminating in the appearance of the 

fruiting body the following spring or early summer (Figure 17). The uninfected caterpillar of the 

moth develops into a pupa and then to an adult and continues its lifecycle.  

 

Figure 17. Yarsagunbu in its habitat showing the fungal stalk, the mummified caterpillar is buried 

under the soil. 

Yarsagunbu is 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 in 27 of Nepal's 77 districts 

(Shrestha 2019), with Karnali Province, particularly the Dolpo region, producing a significant 

portion of Nepal's total Yarsagunbu supply (Shrestha and Bawa 2013). 

Yarsagunbu has 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 combat fatigue (Winkler 2009). It is 

widely traded as an aphrodisiac, often referred to as òHimalayan Viagra.ó  



 
 

Yarsagunbu is one of the most expensive natural products in the world. According to one 

estimate, the current global market for Yarsagunbu might range between 5 and 11 billion US 

dollars, with an estimated annual global production of 85ð185 tons (Shrestha 2012). More than 

95% of this production occurs in China, with the remaining coming 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 high-elevation pastures to collect 

Yarsagunbu. In some regions of Karnali Province, up to 72% of household cash income comes 

from Yarsagunbu harvesting alone (Shrestha and Bawa 2014).  

Based on revenue records, Yarsagunbu is collected in five districts of Karnali Province: Dolpa, 

Jumla, Humla, Kalikot, and Mugu. On average, about 480 kg of Yarsagunbu has been collected 

annually from Karnali Province over the past five years, generating approximately 12.8 million 

Nepali rupees in revenue per year (Figure 18).  

 

Figure 18. Quantity and revenue of Yarsagunbu collected from Karnali over the last five years. 

While the Yarsagunbu boom 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, harvesting Yarsagunbu has 

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 

Yarsagunbu collection while crossing cliffs and rivers, falling in avalanches, slipping in the snow 

and suffering from altitude 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 addition, over harvesting and climate change 

pose significant threats to the natural populations of Yarsagunbu (Hopping et al. 2018). Hence, 

this species has been listed in the Vulnerable category by IUCN (Yang 2020). Nevertheless, other 

ecological impacts of intensive harvesting are evident but largely understudied. The collection 

process is clearly detrimental 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 vegetation due to 

the unprecedented movement of humans are common (Shrestha 2019). Rampant digging of alpine 

meadows has also degraded the soil. The cutting of juniper, rhododendrons, birch, and other 

slow-growing trees at the timberline for fuelwood and heating has led to deforestation (Shrestha 

and Bawa 2013). Solid waste, mostly plastic packaging from noodles, biscuits, and other dry foods, 

litters the pristine landscape. No studies have been conducted to assess the impact of Yarsagunbu 

harvesting on wild animals. A decline in its populations could have serious ecological and 

economic consequences for the communities of Karnali Province that depend on it. 

2.4.3. 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 leaves and young shoots being consumed as 

vegetables. Additionally, the roots of Arisaema jacquemontii and the tuberous roots of Dioscorea 

deltoidea and Dioscorea bulbifera, and the fruits of Solena heterophylla, Indigofera hebepetala, Leucas 

cephalotes, Solanum aculeatissimum, Solanum torvum as well as the flowers of Ricinus communis and 

Caragana brevispina are consumed as vegetables. Fruits of 21 plant species are also edible. The 

seeds of Prinsepia utilis (Dhatelo) are used to produce essential oil, which is now traded. 

Additionally, two speciesñCyanthillium cinereum and Duhaldea cappañare used for making 

Marcha (a mixed dough inoculate used as a starter culture to produce traditional alcoholic 

beverages). The list of edible plants found in Karnaliõs Rangelands is given in Annex 4. There are 

seven different edible mushrooms found in the rangelands of Dolpa, Karnali (Devkota 2008). 

2.4.4. Feed/Grazing Ground for 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 these, Anaphalis sp., Anaphalis triplinervis, Carex 

sp., Cenchrus sp., Potentilla plurijuga, and Potentilla spp. are considered highly palatable. Similarly, 

species such as Cortia depressa, Lancea tibetica, Bistorta sp., Androsace spp., and Saxifraga spp. are 



 
 

considered less palatable. However, certain species in the pastures are poisonous to animals, 

including Anemonastrum elongatum, Meconopsis horridula, Cymbopogon distans, Cymbopogon martini, 

Cymbopogon pospischilii, and Triglochin maritima. Notably, Triglochin maritima, an 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. The Province's high-elevation rangelands 

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 with milk products and meat. On average, farmers earn NRs. 7,000 to 

8,000 per chauri per year and typically sell three to four sheep per household annually, with each 

sheep fetching between NRs. 20,000 to 30,000 (field survey). According 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 district-wise distribution of different livestock populations is provided in Table 

2. 

Table 2. 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 yak, chauri, nak, horse, mule 

Data source: NSO 2021 

2.4.5. Energy and Other Materials  

Rangelands in Karnali Province are essential not only for grazing but also serve as a critical source 

of household energy for herders. These rangelands support 246 species of woody species (shrubs, 

climbing shrubs, subshrubs, and woody climbers) that are potentially used by local herders as 

fuelwood. Among these species, Juniperus (juniper) and Berberis, along with other tree species 

available in the forest-rangeland ecotones, provide 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 animal dung, is crucial for 

cooking, heating, and other household activities, especially in high-elevation regions where access 

to alternative energy sources is scarce or non-existent.  

2.4.6. Water Quality and Quantity Regulation  

High-elevation rangelands 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 a continuous supply 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, lakes 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 rangelands. 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 communities, irrigate agricultural lands, 

and maintain local ecosystems. 



 
 

 

Figure 19. Major water sources (river, lakes, and ponds) in Karnali. 

2.4.7. Soil Formation  

Rangelands help in soil conservation by providing ground cover that reduces soil erosion. In 

Karnali Province, rangelands are vital for both soil formation and soil erosion control, contributing 

significantly to the stability and sustainability of the regionõs ecosystems. The diverse vegetation 

in these rangelands, including grasses, shrubs, and other ground-covering plants, helps anchor the 

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 erosion-prone terrains. Additionally, the natural 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 supports vegetation 

growth but also ensures the long-term 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 preventing degradation.  

 



 
 

2.4.8. Carbon Sequestration 

Although carbon sequestration by the rangelands in Karnali has not yet been 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/ha to 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 rangelands stores carbon in 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, helping to offset 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 Province is not known, 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 presence of these 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 crops, fruits, and 

vegetables in agricultural settings, thereby enhancing crop yield and productivity (Devkota et al. 

2023). This interconnected relationship between rangeland vegetation and pollinators is essential 

for supporting the livelihoods of local communities by improving the yield and quality of crops, 

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

2.4.10. Tourism  

The high-elevation rangelands contribute significantly to the scenic beauty of the region, attracting 

visitors for trekking and cultural tourism, which in turn supports the local economy. Twenty-

seven key tourist destinations including monasteries/gompas, temples, cultural and natural 

landscape areas and water bodies as well as three major trekking routes in Karnaliñnamely the 

Limi Valley (Humla) Trek, Shey Phoksundo National Park, Rara Lake Trek, and Upper/Lower 

Dolpo Trekñpass through these rangelands (Figure 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 bodies (Table 3).  



 
 

 

Figure 20. Major tourist destinations and routes in Karnali Province (Grey shaded area showing 

rangelands). 

Table 3. District wise tourism destinations and routes in Karnali Province. 

Monasteries and 

Gompas  (District)  

Temples  (District)  Cultural/ 

Natural 

Landscapes 

(District)  

Water Bodies  

(District)  

Rinchenling 

Monastery (Humla) 

Kedarnath Temple 

(Jumla) 

 Limi Valley 

(Humla) 

 

Railing Gompa 

(Humla) 

Chhayanath Dham 

(Jumla) 

 Pugmo Village 

(Dolpa) 

Chyachhara Waterfall 

(Humla) 

Dolpo Shering 

Monastery (Dolpa) 

Chimara Malika 

Temple (Jumla) 

 Rigmo Village 

(Dolpa) 

Pachal Waterfall 

(Kalikot) 

Samye Choeling 

Monastery (Dolpa) 

Bala Tripurasundari 

Temple (Dolpa) 

 Nyalu Langa Pass 

(Humla) 

Selima Daha (Mugu) 

Shey Gompa (Dolpa) Pancha Deval (Dailekh)  Sinja Valley 

(Jumla) 

Rara Lake (Mugu) 



 
 

Ribo Bhumpa Gompa 

(Dolpa) 

Kharpunath Temple 

(Humla) 

 
Phoksundo Lake (Dolpa) 

Yangsher Gompa 

(Dolpa) 

Kanaka Sundari 

Temple (Jumla) 

 
Shankar Jharana (Jumla) 

Samling Gompa 

(Dolpa) 

      

 

The ecotourism potential of these rangelands helps diversify livelihood options for local 

communities while highlighting the region's unique culture and natural heritage. These four 

destinationsñShey Phoksundo National Park, Rara National Park, Upper/Lower Dolpo, and 

Humlañcollectively receive over 16,000 visitors including both Nepali and foreigners annually on 

average (MoCTCA 2019, 2020, 2021, 2022, 2023) (Figure 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, 2023). In contrast, the Dolpo trek sees a relatively 

low number of visitors, making it the least visited area partly due to the lack of reliable road 

connectivity.  

 

Figure 21. Percentage of tourists visiting four major trekking routes in Karnali Province. This 

figure is based on the total number of visitors visited these destinations from 2019-2023 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 will increase in the future showing huge 

potential for tourism in the Province. Unregulated 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 impact local aquatic and terrestrial biodiversity in rangeland 

ecosystems.  

2.4.11. Learning 

The vast rangeland landscapes in Karnali Province serve 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 change in high-elevation 

environments. These rangelands are rich in biodiversity, hosting numerous species of fungi, flora 

and fauna, many of which are endemic or adapted to extreme conditions, making them invaluable 

for scientific exploration and discovery. 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 land use, medicinal species, pastoral 

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 supporting education, research, and cultural 

preservation, rangelands contribute significantly to the well-being and knowledge systems of 

people. 

2.4.12. Culture and Identity  

Rangelands are not just physical spaces but are also an integral part of the cultural and spiritual 

heritage of the people. Rangelands in Karnali Province are 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 Kalikot District, Limi Lapcha of Humla District 

(viewpoint for Mt. Kailash from Nepal side) are the places where cultural narratives and spiritual 

beliefs are rooted, with many natural features considered sacred or symbolic. Additionally, the 

practice of transhumance is a tradition that has been passed down through generations. Ninety-

nine percent of the Pahari and Bhotia communities living below 3000-3300m pursue one or the 

other form of transhumance practices (Bishop 1990), although this practice has been rapidly 

declining due to socio-ecological changes, such as the younger generation's lack of interest in 

herding and restrictions on grazing in community forests within lowland areas. Nevertheless, 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. Transhumance Practices 



 
 

Transhumance is a traditional pastoralist practice involving the seasonal movement of livestock 

between fixed summer and winter pastures. In many districts of Nepal, including Karnali Province, 

the traditional transhumance system has been practiced since ancient times (Bishop 1990). In 

many parts of Karnali Province, transhumance typically involves moving livestock, such as 

yaks/chauries, sheep, goats, horses, and cattle, to high-elevation pastures during the summer 

months and bringing them down to the agricultural lands and forests at lower elevations during 

the winter. Generally, herders begin moving herds to high-elevation 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 lower valleys by Kartik 

(October/November) to avoid the cold winter. 

Transhumance is a vital economic activity for many Himalayan communities (Aryal 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 societies. It involves 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, nutrient-rich grasses in the 

high-elevation meadows during the summer while avoiding the harsh winter conditions at higher 

elevations by moving to more sheltered and milder climates in the low-elevation regions. By 

rotating grazing areas, transhumance helps prevent overgrazing, allowing vegetation to recover 

and reducing soil erosion. Additionally, 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 ecosystem. Seasonal 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 habitats (Substantiate with Basnet and Chaudhary, 2017). 

Box 2. Transhumance in Humla 

Case Study: Dojam in Simkot Rural Municipality 

The pastures of Dojam in Simkot Rural Municipality 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 move to high-elevation summer pastures at the 

beginning of Jestha (May/June), but this year, they departed in mid-Ashad (July) due to the delayed 

greening of the rangeland caused by prolonged winter/spring droughts (Figure 22 ). Before 

departing to the pasture, the exact date of departure is fixed by the Lama, a Buddhist spiritual 

leader. On that day, they proceed with their herd after a ceremonial send-off in 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 of stay at each stop in recent years 

has shortened due to reduced availability of grasses and water. In the winter months, sheep-goat 

herders and horse-keepers from the Dojam-Simkot area used to travel up to Bajhang, Surkhet, 

Dhangadi, and Dang districts in search of grazing 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. 

 

Figure 22: Transhumance route and stop points of Dojam-Simkot area in Humla (*Length of stay 

at each stop while moving upward, **Length of stay at each stop while moving downward). 

Case Study: Limi Valley, Namkha Rural Municipality 

The Limi area was once renowned for yak farming, where wealthy individuals owned thousands 

of sheep and hundreds of yaks, while middle-class families owned around 50 yaks and 100 sheep 

per household. During that time, the number of cattle was a symbol of wealth; the larger the 

number, the richer the household. Limi Valleyõs vast pastures provide grazing grounds for the 

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 

regulations have since restricted grazing in Tibetan rangelands, causing a significant decline in 

livestock farming in the three villages of Limi Valley due to the lack of winter pastures. The 

residents of Dinga-Kermi (Namkha) area follow a traditional pastoral route, starting from Takur 

Khola and ending at Takche Khola (Limi-Lapcha). 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 from the end of Jestha (May/June), reach Limi-Lapcha, in 

peak and return to the starting point (Takur Khola) by Aswin/Kartik (September-November) 

(Figure 23 , 24). 



 
 

 

 

Figure 23: Transhumance route and stop points of Dinga-Kermi (Namkha) area in Limi valley, 

Humla. 

 

 

Figure 24. Transhumance routes in Humla District. 



 
 

2.5. Rangeland Changes 

Rangelands in Karnali Province are undergoing rapid transformations on multiple levels. Long-

term satellite-derived Normalized Difference Vegetation Index (NDVI) data spanning 23 years 

shows significant changes in rangeland 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 

may reflect 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 that the total number of livestockñcattle, sheep, goats, 

yaksñgrazing on these rangelands has increased over 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 medicinal plants and other fauna dependent on 

rangelands (pers. comm.). The reduction in species populations indicates broader ecological 

stresses affecting these ecosystems, driven by both over-exploitation and changing environmental 

conditions. 

2.5.1. Change in Rangeland Vegetation 

Based on the analysis of satellite-derived 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 negative slope, indicating decreased 

greenness, was smaller compared to those with a positive slope. In total, approximately 16,246 

ha of rangelands (1.6% of the total rangeland area) showed a negative slope, while 52,559 ha (5.0% 

of the total rangeland area) exhibited 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 ha), and Dailekh (618 ha) experienced the least degradation (Figure 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 substantial declines 

in rangeland area (Figure 25 ).  



 
 

 

Figure 25. Map showing the 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 (2,909 ha) experienced the smallest 

increases in greenness (Figure 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 the most significant increases in NDVI values in 

rangeland areas over the period from 2000 to 2023. 

 

 



 
 

 

Figure 26. Map showing the areas with significant increase of NDVI over the last 23 years. 

2.5.2. Change in Livestock Population 

There is also variation in the change in animal populations at the municipal level. Due to the lack 

of long-term data for individual municipalities, data from two agricultural censuses (2011 and 

2021) were compared. At 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 declined by 9.18%, 

the sheep population declined by 9.33%, and the buffalo population declined by 8.13%, while the 

goat population increased by 26.25% over the ten-year period.  

The municipal-level changes in four major livestock populations (cattle, goat, buffalo and sheep) 

are shown in Figure 27, showing mixed trends across the municipalities. Cattle 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) saw a similar 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 between 50-100%, 

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 municipalities, while 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 doubled in 10 municipalities, and 17 

municipalities saw increases of up to 50%. 

 

Figure 27. Municipal level change in the number of major livestock in Karnali Province. 



 
 

Population data of yak/nak/chauri and horse/asses is not available at the municipal level. However, 

at the province scale, yak/nak/chauri populations have decreased from 24,989 in 2012 to 19,417 

in 2022 (MoALD 2023). Likewise, there was slight increase of horse/assesõ populations from 

28,023 in 2012 to 31,012 in 2022 (MoALD 2023). 

2.5.3. Changes in Floral and Faunal 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. Based on this data, 79 species are 

experiencing decreasing populations, 16 species show increasing populations, 176 species have 

stable populations, and the population status of 44 species is unknown (Table 4). 

Of the 79-plant species from Karnali Provinceõs rangelands listed on the IUCN Red List, the 

population of only one species, Alternanthera sessilis (categorized 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 is critically endangered, while four speciesñTrillium govanianum, 

Cypripedium himalaicum, Dactylorhiza hatagirea, and Taxus contortañare endangered. Additionally, 

four speciesñEphedra gerardiana, Fritillaria cirrhosa, Paris polyphylla, and Cypripedium cordigerumñ

are classified as vulnerable. 

Out of the 41-mammal species assessed, the population of 12 species is declining, while only one 

species (Canis aureus) is experiencing an increase. The populations of 14 species are stable, and 

the status of another 14 remains unknown. Among the declining species, four (Wild Yak- Bos 

mutus, Himalayan Serow- Capricornis thar, Common Leopard- Panthera pardus, Snow Leopard- 

Panthera uncia) are classified as vulnerable, four species namely Himalayan tahr (Hemitragus 

jemlahicus), Himalayan goral (Naemorhedus goral), Tibetan Argali (Ovis ammon) and Altai Weasel 

(Mustela altaica) as near threatened (NT), two (Jungle Cat-Felis chaus, and Yellow-throated 

Marten- Martes flavigula) as least concern (LC), and two (Dhole-Cuon alpinus and Himalayan musk 

deer-Moschus leucogaster) as 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, one species (Sarcogyps calvus) is 

critically endangered, three species (Aquila nipalensis, Neophron percnopterus, Falco cherrug) are 

endangered, 41 are classified as least concern (LC), two as near threatened (NT), and two 

(Catreus wallichii, Gallinago nemoricola) as vulnerable. 

For herpetofauna, the population of one reptile species is decreasing, six species have stable 

populations, and one species has an unknown status. Among amphibians, the population of six 



 
 

species is declining, one species (Duttaphrynus melanostictus) is increasing, and the remaining four 

species have declining populations. 

Table 4. Trends of rangeland flora and fauna found in rangelands in Karnali Province. 

 

Trends 

Group IUCN Red list category Total 

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 Threatened, 

VU= Vulnerable 

 

  



 
 

Chapter III: Drivers of Rangeland Change  

3. Background  

Drivers are generally defined as any natural or human-induced factors that directly or indirectly 

cause changes in an ecosystem (Carpenter et al. 2006). Natural direct drivers include 

earthquakes, lightning, and volcanic activities, and ecological succession while anthropogenic 

drivers encompass a wide range of human activities. Anthropogenic direct drivers, also called 

ôpressuresõ include land use change, climate change, invasive species, direct extraction, and 

pollution. The indirect drivers, or 'underlying 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 rangelands. Adopting these definitions, this chapter outlines the 

direct and indirect anthropogenic drivers, as well as natural drivers, that change the socio-

ecological components of rangelands (Chapter II) in Karnali Province. Like many other regions 

around the world, Karnaliõs rangelands are influenced by a complex interplay of natural and 

anthropogenic drivers that contribute to their degradation, loss of biodiversity, as well as 

conservation. 

 

Figure 28. 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 cover changes observed in the rangelands of Karnali Province are 

construction of roads and other infrastructure, encroachment of rangelands for agriculture, as 

well as pastoral abandonment. These activities have altered the landscape condition impacting 

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). District-wise road length is shown 

in Figure 29, Figure 30  showing the maximum increase in Jajarkot, followed by Dailekh, Jumla, 

and Kalikot Districts. 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 Jumla-Dolpa highway, Mugu-Rara highway, and Karnali 

corridor in Humla pass through the rangelands. The construction of roads and other 

infrastructure projects in and around the rangeland areas in Karnali Province, without preventive 

measures for controlling slope failure, resulted in massive soil erosion and siltation problems. 

Haphazard building of roads is the major cause of landslides in Nepal (Petley et al. 2007), which 

is evident in the roads recently constructed in Karnali.  



 
 

 

Figure 29. Change in road length across 10 districts in Karnali (*Road length of Surkhet has shown 

decreased due to the change in district boundary). 



 
 

 

Figure 30. Road networks in Karnali province (district wise road length is shown in bar). 

Although landslides around the roads in Karnali are visible, the causal relationship between road 

construction as a driver of landslides has not been well understood in Karnali (Figure 3 1). 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 increased (Figure 3 2). The use of heavy machinery for road construction also increased 

soil compression resulting in decreased water percolation into soil, increased runoff, and reduced 

nutrient uptake (Allmaras et al. 1993, Cambi et al. 2015). These changes impact rangeland by 

decreasing soil fertility and water retention capacity which together reduce the productivity of 

rangelands. The 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 and lead to further degradation 

of rangelands. 






























































































































