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of Karnali Province, Nepal (2026-2036)

Rangeland Management Strategy and Action Plan

Executive Summary

Rangelands, also called as 'Patan', 'Lekh', or 
'Kharka' in Nepali, are areas dominated by 
native grasses, forbs, shrubs and bushes 
that serve as a source of forage for 
native and domestic animals. Rangelands 
are vital for biodiversity and livelihoods, 
particularly in Karnali Province, which 
hosts 34% of the total rangelands of the 
country. These ecosystems are vital for 
supporting local economies, biodiversity, 
and cultural heritage but they face 
signiƈcant challenges such as land-
use change, climate change, invasive 
species, overgrazing, abandonment of 
pastoral practices, and human-wildlife 
conƋicts. Additional issues such as limited 
market access, inadequate technical 
capacity, and institutional barriers, pose 
challenges in maintaining 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 
RMSAP 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 natural drivers of 
rangeland change. The approach involved 
a comprehensive review of scientiƈc 
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 key 
informant interviews. These consultations 
included herders, Non- Timber Forest 
Products (NTFPs) traders, local leaders, 
government oƂcials, non-governmental 
stakeholders, and experts, ensuring that 
the local perspectives and insights were 
included in 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 identiƈes 
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 
inƋuences, as well as governance 
and institutional factors that impact 
rangelands both positively and negatively. 
Chapter Four outlines opportunities 
of sustainable rangeland management, 

This Rangeland Management Strategy 
and Action Plan (RMSAP) 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.
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highlights past eſorts, 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 
identiƈed challenges and threats. Chapter 
Six presents the implementation framework, 
detailing implementing institutions, and 
funding and capacity needs and governance 
structures necessary for eſective execution of 
RMSAP. Chapter Seven provides a monitoring, 
evaluation and learning framework to examine 
RMSAP ’s eſectiveness and ensure alignment 
with national and international goals and 
targets.

Status and Trends of Rangelands in 
Karnali Province

Karnali Province, the largest among Nepal ’s 
seven Provinces, spans 30,211 km2, constituting 
20.7% of the country ’s 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 inƋuence (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 Nepal ’s 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 
Gross Domenstic Product (GDP) in the ƈscal 
year 2080/ 81 BS. 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 ƈshing, which 
together account for 29.5% of Karnali ’s 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 AD.

Importance of Rangelands

Rangelands in Karnali Province cover 1,160,788 
ha (11,607 km2), 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. Rangelands also provide habitats 
for 41 mammals, 181 birds, 11 amphibians, and 
94 buƎerƋies. Among these Ƌora 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 actively traded 
species in contemporary markets generating 
approximately 36 million Nepali rupees 
(~US$243,000) annually as revenue. The ƈve 
most traded species by volume—Zanthoxylum 
armatum, Polygonatum spp., Nardostachys 
jatamansi, Juniperus spp., and Bergenia 
ciliata—account 67% of the total trade volume. 
Additionally, Karnali ’s rangelands also harbor 87 
species of wild edible plants and seven species 
of edible mushrooms. 

Rangelands in Karnali Province 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 fulƈlling 
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 unquantiƈed. 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 scientiƈc studies, oſering 
unique research opportunities for scientists, 
researchers, and students.

Tourism is another important service 
provided by rangelands, with key trekking 
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routes and touristic destinations passing 
through rangelands aƎracting 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 Karnali—namely the Limi Valley (Humla) Trek, 
Shey Phoksundo National Park (Dolpo), Rara 
Lake Trek, and Upper/ Lower Dolpo Trek—
pass through these rangelands. The scenic 
landscapes not only aƎract visitors for trekking 
but also support cultural tourism, beneƈting the 
local economy. 

Rangeland Changes

Karnali's rangelands are experiencing rapid 
changes in vegetation, livestock populations 
and species diversity. Satellite-derived 
Normalized Diſerence Vegetation Index (NDVI) 
data revealed that rangelands in Karnali Province 
have undergone signiƈcant transformations 
from 2000 to 2023. While 5.0% (526 km2) of 
rangelands showed positive greenness trends, 
indicating improved vegetation, 1.6% (162 km2) 
showed negative trends, reƋecting vegetation 
loss.

The Province experienced mixed trends in 
livestock populations between 2011 and 2021. 
On average, the caƎle, sheep, and buſalo 
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 identiƈed 
with declining populations, 16 species showed 
increasing populations, and 176 species had 
stable populations. 

Drivers of Rangeland Change

Rangelands are directly and indirectly aſected 
by natural or human-induced factors. Direct 
drivers aſecting rangelands include land-use 
change, climate change, invasive species, 
pollution, and resource extraction, forest 
ƈre and lightning. Indirect drivers, also called 
"underlying causes," include demographic, 
governance, economic, and technological 
factors that aſect rangelands by inƋuencing 
direct drivers. 

Land use and land cover change such as 
agricultural expansion (roads), urbanization, 
infrastructure development, and changes 
in grazing practices (e.g., intensiƈcation 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, 
and increased runoſ aſecting 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 signiƈcant 
changes in average annual temperature and 
precipitation paƎerns from 1950 to 2023. 
Rangeland areas situated between 2,000 to 
5,000 m elevation experienced signiƈcant 
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 plant 
species (IAPs) reported in Nepal, 19 have 
already been identiƈed in Karnali Province, with 
the region 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 (‘Halhale ’), 
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 and liƎering of 
non-degradable materials during the 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 
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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 signiƈcant threats to their survival. 
Human-wildlife conƋicts further exacerbate 
these challenges causing human deaths and 
injuries, livestock predation, and crop raiding 
which oƌen lead to retaliatory killings of wildlife. 
Fire incidents 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 ƈres, driven by climate 
change and human activities, are a growing 
concern for rangeland management. However, 
controlled buring is useful for rangeland health. 
Furthermore, lightning is another major hazard, 
causing signiƈcant livestock losses, with more 
than 100 animals lost annually in the last ƈve 
years. Endemic livestock diseases along with 
emerging diseases like Lumpy Skin Disease, 
cause signiƈcant 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 shiƌed. Increasing youth 
migration has led to a signiƈcant shortage of 
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 shiƌ 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 oƌen 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 oƌen 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 conƋicting provisions between 
customary practices, statutory laws and new 
policies has impacted access, management 
and ownership of rangeland ecosystems. 

Sustainable Rangeland Management

Although some eſorts have been made to 
manage rangelands through sectoral policies, 
the integration of the rangeland component to 
national level strategies, along with programs 
related to awareness and capacity building 
and research, is essential for developing a 
comprehensive management strategy 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 beneƈts, 
inclusiveness and equitable, adaptive 
management, collaboration, integration and 
ecosystem-based approach. 

The RMSAP is structured around ƈve 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 
communities—particularly women, pastoralists, 
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and indigenous groups—to play a central role in 
deƈning grazing rules, resolving conƋicts, and 
managing beneƈts 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-elevation 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 livestock–wildlife 
conƋict. Wildƈre risk management and post-
ƈre 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, certiƈcation, and 
market linkages, and diversiƈcation 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 beneƈts.
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 provincial to local knowledge coordination 
platform; promotes applied research and 
innovation using advanced monitoring tools; 
and institutionalizes multi-level coordination 
through a Provincial Rangeland Management 
CommiƎee. It also provides a framework for 
engaging federal authorities on transboundary 
grazing issues aſecting 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 
targets of Nepal ’s third National Biodiversity 
Strategy and Action Plan (NBSAP) (currently 
under preparation), national developmental 
plans such as Nepal ’s 16th Plan as well as 
global sustainability goals like Sustainable 
Development Goals (SDGs) and Kunming-
Montreal Global Biodiversity Framework (GBF).

Kiang (Equus kiang) observed in Limi Valley, Humla 
Photo: UƎam Babu Shrestha



Churpi, a traditional hard cheese made 

from chauri milk, recognized as one of 

the hardest cheeses in the world 
Photo: UƎam Babu Shrestha
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sfo{sf/ L ;f/ f+z

k[i6e"dL
d'VotM 3fF; k|hfltn]  9fs] sf t/  kmf§km'§ emf8L tyf 
;;fgf ?vx¿ klg / x] sf ljzfn 3fF;]  d} bfgL e"efunfO{ 
g] kfnLdf vs{, kf6g jf n] s tyf c+u|] hLdf / ] GhNofG8 
-rangeland_ elgG5 . o: tf vs{x¿ d'VotM 3/ kfn'jf 
kz'j: t' tyf hËnL hgfj/ x¿sf]  rl/ r/ gsf nflu pkof] u 
x'Fb}  cfPsf 5g\ . g] kfnsf]  s'n e"efusf]  sl/ a !% k|ltzt 
lx: ;f o: tf vs{ jf kf6g If] qn]  cf] u6] sf]  5. k|b] zut 
¿kdf x] bf{ s0ff{nL k|b] zdf g] kfns}  ;a} eGbf w] / }  vs{ If] q 
/ x] sf 5g\ . s0ff{nL k|b] zn]  g] kfnsf]  s'n e"efusf]  sl/ a 
@) k|ltzt If] qkmn ;d] 6]  klg b] zsf]  s'n vs{ If] qsf]  #$ 
k|ltzt lx: ;f oxL k|b] zdf kb{5 .

If] qkmnsf]  b[li6n]  dfq}  xf] Og, vs{ s0ff{nL k|b] zsf 
nflu cToGt}  dxTjk"0f{ k|fs[lts ;|f] t /  ;fdflhs 
;Dkbf klg xf]  . vs{x¿n]  oxfFsf afl;Gbfx¿sf nflu 
kz'kfng, h8La'6L ;Íngnufot k|ToIf cfo–cfh{g x'g]  
s[ofsnfkdf ;xof] u k'¥ofpg'sf ;fy}  k|b] zsf]  ;d[l4 /  
h} ljs ljljwtf ;+/ If0fdf ;d] t dxTjk"0f{ e"ldsf v] Nb}  
cfPsf 5g\ . t/  kl5Nnf jif{x¿df hnjfo' kl/ jt{g, e"–
pkof] udf cfPsf]  kl/ jt{g, ldrfxf, emf8Lbf/ , kz':t'n] 
gvfg] k|hfltx¿sf]  km} nfj6, clws rl/ r/ g, cTolws 
bf] xg, kz'kfng ug] {x¿sf]  ;+Vofdf cfPsf]  sdL, dfgj–
jGohGt' åGå, r6\ofª, jg 89] nf]  nufotsf sf/ 0f lxdfnL 
vs{x¿sf]  cj: yf qmdzM v: sFb}  uPsf]  5 /  ToxfFsf]  
h} ljs ljljwtfdf x|f; cfO/ x] sf]  5 .

o;sf ;fy}  kz'kfns s[ifs, h8La'6L ;Íngstf{ tyf 
Jofkf/ Lh: tf vs{df k|ToIf cfl>t ;d'bfox¿n]  plrt 
ahf/ sf]  cefj ;d] t em] ln/ x] sf 5g\ . vs{;DaGwL  
sfg'gL tyf ;+/ rgfut c: ki6tf, ;fy}  o;sf]  Joj: yfkgsf 
nflu cfjZos cfly{s /  k|fljlws Ifdtfsf]  sdLsf 
sf/ 0f vs{sf]  lbuf]  pkof] u /  k|efjsf/ L Joj: yfkg x'g 
;s] sf]  5} g .

s0ff{nL k|b] zsf vs{ tyf vs{df cfl>t hLjhGt' /  dfgj 
;d'bfon]  ;fdgf ul/ / x] sf r'gf} tLx¿sf]  ;dfwfgsf nflu 
s0ff{nL k|b] z ;/ sf/ sf]  pBf] u, ko{6g, jg tyf jftfj/ 0f 

dGqfnon]  s0ff{nL k|b] z vs{ Joj: yfkg / 0fgLlt tyf 
sfo{of] hgf -@)@^–@)#^_ tof/  kf/ ] sf]  xf]  . o; / 0fgLlt 
tyf sfo{of] hgfn]  vs{sf]  pTkfbgzLntf j[l4 ub} {, h} ljs 
ljljwtfsf]  ;+/ If0f /  kfl/ l: yltsLo k|0ffnLsf]  cIIf'0ftf 
k|j4{g ub} {, vs{df k|ToIf tyf ck|ToIf ¿kdf cfl>t 
;d'bfox¿sf]  hLljsf] kfh{gdf ;xof] u k'¥ofpg]  p2] Zo 
lnPsf]  5 .

o; / 0fgLlts sfo{of] hgf k|ltj] bg tof/  kfg{ ljleGg 
cWoog ljlwx¿ ckgfOPsf 5g\ . k|b] zsf vs{x¿sf]  
cj: yf /  ;doqmlds kl/ jt{g dfkg ug{ ;g\ @))! b] lv 
@)@# ;Ddsf df] l8; -MODIS_ e"–pku|xn]  lvr] sf 
tl: a/ x¿ ljZn] if0f ul/ Psf]  5 . vs{sf]  h} ljs ljljwtf, 
kfl/ l: yltsLo ;] jfx¿ tyf vs{ kl/ jt{gsf dfgjhGo 
/  u} / –dfgjhGo rfns jf sf/sx¿ -drivers_ ;DaGwL 
tYofÍ ljleGg dfWolds ;|f] tx¿af6 ;Íng ul/ Psf]  5 .

o;sf ;fy}  / fli6«o tyf cGt/ f{li6«o ¿kdf k|sflzt vs{ 
tyf vs{ Joj: yfkg;DaGwL j} 1flgs n] v, gLltut 
b: tfj] h /  vs{ ;DalGwt 36gfx¿sf]  cWoog tyf ;+n] if0f 
klg o;df ;dfj] z ul/ Psf]  5 . cWoogsf]  qmddf s0ff{nL 
k|b] zdf : yfgLo tx: t/  -*_, lhNnf: t/  -&_ /  k|b] z: t/  
-!_ u/ L ljleGg sfo{zfnf uf] i7Lx¿sf]  cfof] hgf ul/ Psf]  
lyof]  . tL sfo{zfnf uf] i7Lx¿df vs{ lj1, ;DalGwt 
;/ sf/ L lgsfosf clwsf/ L, u} / ;/ sf/ L ;+: yfsf k|ltlglw, 
: yfgLo hg k|ltlgwL, kz'kfns s[ifs, h8La'6L ;Íns 
tyf Jofkf/ L /  gful/ s ;dfhsf k|ltlglwnufot ljljw 
;/ f] sf/ jfnfx¿sf]  ;xeflutf / x] sf]  lyof]  .

To;sf cltl/ Qm, vs{ If] qdf ;fd"lxs 5nkmn, 
kz'kfns tyf h8La'6L ;Íns;Fu k|ToIf k|Zgf] Q/ , 
vs{ cjnf] sg, tyf ToxfF kfOg]  jg: klt /  jGohGt'sf]  
cj: yf dfkg h: tf yk cg';Gwfgsf ljlwx¿ klg k|of] u 
ul/ Psf]  lyof]  . o;/ L ljleGg ;|f] t /  ljlwaf6 ;Ílnt  
tYofÍ, ;"rgf tyf ;/ f] sf/ jfnf;Fusf]  k/ fdz{af6 k|fKt 
;'rgf /  cGtb{[li6x¿sf]  lgrf] 8 o; k|ltj] bgdf ;dfj] z 
ul/ Psf]  5 .
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o; k|ltj] bgdf lgDglnlvt ;ft cWofox¿ ;dfj] z 
5g\ .
l cWofo ! df s0ff{nL k|b] zsf]  vs{ Joj: yfkg / 0fgLlt 

tyf sfo{of] hgfsf]  k[i7e"ld, p2] Zo, bfo/ f, /  cWoog 
sfo{ljlw ;dfj] z ul/ Psf]  5 .

l cWofo @ df s0ff{nL k|b] zsf vs{x¿sf]  jt{dfg l: ylt, 
km} nfj6, tyf vs{sf]  k|fs[lts–;fdflhs k|0ffnL 
/  To;df cfl>t h} ljs ljljwtfsf]  cj: yf k|: t't 
ul/ Psf]  5 . o; cWofodf kz'kfngsf cEof;x¿df 
ePsf kl/ jt{gx¿sf]  JofVof ul/ g'sf ;fy}  vs{n]  
: yflgo /  aflx/ sf dfgj ;d'bfosf nflu k|bfg ug] { 
ljleGg k|ToIf tyf ck|ToIf kfl/ l: ylts ;] jf;'ljwf 
-ecosystem services_ jf of] ubfgx¿sf]  rrf{ klg 
ul/ Psf]  5 .

l cWofo # df vs{sf]  kfl/ l: yltsLo k|0ffnL, h} ljs 
ljljwtf, tyf kz'kfngnfO{ k|ToIf /  ck|ToIf ¿kdf 
k|efj kfg] { rfnsx¿ ;d] l6Psf 5g\ . o; cWofodf 
vs{nfO{ ;sf/ fTds jf gsf/ fTds ¿kdf k|efj kfg] { 
k|ToIf rfnsx¿—h: t}  e"pkof] u kl/ jt{g, hnjfo' 
kl/ jt{g, emf8L tyf ldrfxf k|hfltx¿sf]  km} nfj6, 
k|b"if0f, /  dfgjLo bf] xg—/  ck|ToIf rfnsx¿—
h: t}  hg;f+lVos tyf k|fljlws kl/ jt{g, cfly{s, 
;f+: s[lts /  ;fdflhs k|efjx¿, tyf zf;sLo 
;+: yfut ;+/ rgfx¿—af/ ]  lj: t[t ¿kdf JofVof 
ul/ Psf]  5 .

l cWofo $ df vs{sf]  lbuf]  Joj: yfkgsf cj;/ x¿, 
To;sf nflu ljutdf ul/ Psf k|of;x¿, k|fKt 
pknlAw, ;'wf/  ug{'kg] { kIfx¿, tyf vs{ Joj: yfkgsf 
k|d'v r'gf} tLx¿ ;d] l6Psf 5g\ .

l cWofo % df vs{ Joj: yfkgsf b"/ b[li6, cleofg, 
dfu{bz{s l;4fGt, cfjZos If] qut tyf kf/ –If] qut 
/ 0fgLltx¿, /  tL / 0fgLlt cGtu{tsf sfo{of] hgfx¿ 
;dfj] z ul/ Psf]  5 .

l cWofo ^ df vs{ Joj: yfkg / 0fgLltsf]  k|efjsf/ L 
sfof{Gjogsf nflu cfjZos ;+: yfut ;+/ rgf, 
cfly{s ;|f] t, tyf Ifdtf ljsf;;DaGwL ljj/ 0fx¿ 
k|: t't ul/ Psf]  5 .

l cWofo & df vs{ Joj: yfkg / 0fgLlt sfof{Gjogsf]  
k|efjsfl/ tf d'Nof+sg ug{, tyf / fli6«o /  cGt/ f{li6«o 
nIo tyf p2] Zox¿;Fu o; / 0fgLltsf]  ;df~h: otf 
;'lglZrt ug{ cfjZos cg'udg, d"NofÍg /  l;sfO 
-Monitoring, Evaluation and Learning—MEL_ 
sf]  ¿k/ ] vf k|: t't ul/ Psf]  5 .

s0ff{nLsf vs{x¿sf]  jt{dfg l: ylt /  kl/ jt{g 
g] kfnsf ;ft k|b] zx¿ dWo]  If] qkmnsf]  b[li6n]  ;a} eGbf 

7"nf]  s0ff{nL k|b] zsf]  If] qkmn #),@!! ju{ lsnf] ld6/  
/ x] sf]  5, h'g g] kfnsf]  s'n e"efusf]  @)=&Ü xf]  . o; 
k|b] zsf]  : ynfs[ltdf Jofks ljljwtf 5Ù oxfFsf]  e"efu 
;d'›L ;txb] lv !() ld6/ b] lv &,&$^ ld6/ ;Dd km} lnPsf]  
5 . oxfFsf e"efu clt le/ fnf hldgb] lv ulx/ f pkTosf, 
k7f/ o'Qm kxf8 /  cUnf lxdfnx¿n]  el/ Psf 5g\ . tyflk 
k|b] zsf]  s'n If] qkmnsf]  $)Ü eGbf a9L e"efu $,))) 
ld6/ eGbf dfly cjl: yt 5 .

k|b] zdf d'VotM 5 j6f k[ys hnjfo' If] qx¿ kfOG5G— -s_ 
cf› pkf] i0f, -v_ dg;"g k|efljt pRre"ld pkf] i0f, -u_ 
cf› dxfåLkLo, -3_ pk„'jLo hnjfo', -ª_ 6'G8«f, /  -r_ 
lxdIf] q . ljljwtfo'Qm : ynfs[lt, hnjfo' /  ef} uf] lns 
ljz] iftfx¿n]  s0ff{nL k|b] znfO{ h} ljs ljljwtfsf]  lx;fan]  
g] kfns}  ;a} eGbf wgL /  clåtLo k|b] z agfPsf]  5 .

h} ljs ljljwtfsf]  lx;fan]  dfq}  xf] Og, s0ff{nL k|b] z Ps 
;f+: s[lts ;+ud klg xf]  . oxfF hftLo, wfld{s /  ;f+: s[lts 
ljljwtf k|r'/  dfqfdf kfOG5 . kl5Nnf]  hgu0fgf cg';f/ , 
o; k|b] zsf]  hg;+Vof !^ nfv () xhf/  -g] kfnsf]  s'n 
hg;+Vofsf]  %=&(Ü_ / x] sf]  5 . pQm ;+Vof k|b] zut 
lx;fan]  cGo k|b] zx¿sf]  t'ngfdf ;a} eGbf sd xf]  . 
oxfFsf k|d'v hftLo ;d"xx¿dWo]  ;a} eGbf w] / }  If] qL 
-$@=@Ü_, ljZjsdf{ -!^=@Ü_, 7s'/ L -!)=%Ü_, du/  
-!)=$Ü_ /  kxf8]  afx'g -*Ü_ 5g\ . k|b] zleq #@ eGbf 
a9L efiffefifL k|rngdf ePtfklg g] kfnL efiff ;a} eGbf 
w] / }  -**=(Ü_ af] lng]  efiff xf]  . o; k|b] zsf]  h'Dnf 
lhNnfsf]  l;Ghf pkTosfnfO{ g] kfnL v; efiffsf]  pb\ud 
: ynsf]  ¿kdf lnOG5 .

cfly{s b[li6n]  s0ff{nL k|b] z g] kfnsf ;a} eGbf sd 
ljsl;t k|b] zx¿dWo]  Ps xf]  . o; k|b] zn]  cfly{s jif{ 
@)*)÷*! df b] zsf]  s'n u|fx: y pTkfbgdf s] jn $=#Ü 
dfq}  of] ubfg u/ ] sf]  lyof]  . k|b] zdf ax'cfoflds ul/ aLsf]  
: t/  cTolws 5Ù oxfF ̂  nfveGbf a9L dflg;x¿ ul/ aLdf 
hLjgofkg ul/ / x] sf 5g\ . k|b] zsf]  s'n pTkfbgdf s[lif, 
jg /  dT: o If] qsf]  of] ubfg a9L 5 . /  pQm cfly{s If] qn]  
s0ff{nLsf]  s'n u|fx: y pTkfbgsf]  @(=%Ü lx: ;f cf] u6] sf 
5g\ .

k"jf{wf/ sf]  lx;fan]  klg s0ff{nLsf]  cj: yf / fd|f]  5} g . 
k|b] zsf s] jn %^=*Ü 3/ kl/ jf/ df dfq}  / fli6«o k|;f/0faf6 
ljB't\ kx'Fr k'u] sf]  5 . ;8s k"jf{wf/  ckof{Kt 5 . ;g\ 
@)@# ;Dd / fli6«o / fhdfu{ /  zfvf ;8ssf]  s'n nDafO 
!,^%& lsdL k'u] sf]  5, h;dWo]  &!& lsdL dfq sfnf] kq]  
;8s / x] sf 5g\ .
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vs{sf]  ax'cfoflds dxTj
s0ff{nL k|b] zdf vs{x¿n]  !,!^),&** x] S6/  If] q cf] u6] sf 
5g\, h'g g] kfnsf]  s'n vs{ If] qkmnsf]  #$Ü xf]  . oxfFsf 
vs{x¿ h} ljs ljljwtfn] wgL 5g\\ /  ljljw k|sf/ sf 
jg: klt tyf hLjhGt'sf dxTjk"0f{ af;: yfg x'g\ . oxfFsf 
vs{x¿df !)$ jg: klts kl/ jf/  cGtu{tsf !,^(* 
k|hfltsf jg: kltx¿ xfn;Dd kfOPsf 5g\ . s0ff{nL 
k|b] zsf pRr lxdfnL vs{df ul/ Psf]  ;j] {If0fdf @& 
k|hfltsf Rofpx¿ kfOPsf lyP . oxfFsf vs{x¿df $! 
k|hfltsf : tgwf/ L hgfj/ , !*! k|hfltsf r/ f, !! k|hflt 
peor/ , /  ($ k|hfltsf k'tnL kfOPsf]  5 . klxrfg x'g 
afFsL / x] sf cem}  w] / }  jg: klt, Rofp tyf jGohGt'x¿ klg 
o; k|b] zsf vs{df x'g]  ljZjf; ul/ G5 .

oL jg: klt tyf hLjhGt'x¿dWo]  &( jg: klt, $! 
k|hfltsf : tgwf/ L, !) k|hfltsf r/ f, @ k|hfltsf peor/  
/  ! ;/ L;[k ljZj ;+/ If0f ;+3 -IUCN_ sf]  / ftf] ;"rL -Red 

List_ cGtu{tsf ljleGg ;+s6kGg ju{x¿df ;"rLs[t 5g\ .

s0ff{nL k|b] zsf vs{x¿ h8La'6Lsf vfgL klg x'g\ . 
vs{x¿df xfn ahf/ df laqmL–ljt/ 0f eO/ x] sf (@ cf} ifwLo 
k|hfltsf h8La'6Lx¿ kfOPsf 5g\ . tL h8La'6Lsf]  
Jofkf/ af6 jflif{s ¿kdf cf} ;t sl/ a # s/ f] 8 ^) nfv 
?k} ofF / fh: j ;Íng x'g]  u/ ] sf]  5. kl/ df0fsf lx;fan]  
o; k|b] zdf ;a} eGbf w] / }  Jofkf/  x'g]  kfFr k|hfltx¿—l6d'/ , 
;] tslrgL, h6fd;L, w'kL /  kfiff0fj] b—n]  s'n ;Íngsf]  
^&Ü lx: ;f cf] u6] sf 5g\ . h8La'6L dfq}  xf] Og, s0ff{nLsf 
vs{x¿df *& k|hfltsf hËnL vfgof] Uo jg: klt tyf & 
k|hfltsf vfgof] Uo Rofpsf]  klg klxrfg ePsf]  5 .

h8La'6L tyf vfB k|hfltx¿sf cltl/ Qm, s0ff{nLsf 
vs{x¿n]  k|bfg ug] { ;a} eGbf dxTjk"0f{ kfl/ l: yltsLo ;] jf 
kz' r/ g xf]  . oxfFsf vs{x¿df @! nfv ^) xhf/ eGbf 
a9L 3/ kfn'jf hgfj/ x¿n]  rl/ r/ g ub{5g\ . kz'kfng 
oxfFsf clwsf+z dflg;x¿sf]  hLljsf /  cfly{s 
pTkfbgsf]  cfwf/  xf]  . kz'kfngaf6 x'g]  b"w, df;' /  pmg 
cflb pTkfbgx¿n]  : yfgLo cy{tGqdf cToGt dxTjk"0f{ 
e"ldsf v] n] sf 5g\ . ;fy} , o;n]  : yfgLo hgtfsf]  cfxf/  
cfjZostfdf of] ubfg lbg'sf ;fy}  v] taf/ Lsf nflu 
dnsf]  cfk"lt{ klg ub{5 . pRr prfOsf vs{x¿df kfOg]  
emf8Lbf/  jg: klt /  u'OF7fn]  vfgf ksfpgsf nflu 3/ fo;L 
pmhf{sf]  ;|f] tsf ¿kdf klg k|of] u x'g]  ub{5 .

vs{n]  : yfgLo afl;Gbfsf nflu h8La'6L /  vfBfGgh: tf 
;fdu|L dfq}  xf] Og, tNnf]  t6Lo afl;Gbfsf nflu kfgL 
nufotsf kof{j/0fLo ;] jfx¿ klg k|bfg ub{5 . s0ff{nL 

k|b] zsf pRr e"efusf vs{x¿ kfgLsf d'xfg x'g\ . lxpFbdf 
lxpF hDg]  To: tf : yfgx¿df jiff{ofddf lxpF klUnP/  cfpg]  
kfgLn]  tNnf]  t6Lo If] qsf vf] nfgfnfx¿nfO{ lg/ Gt/ tf 
lbg d2t k'¥ofpF5 . vs{df kfOg]  jg: kltn]  df6f]  aUg glbg]  
/  e"Ifo / f] Sg]  ePsfn]  df6f]  ;+/ If0fdf of] ubfg k'¥ofpF5g\ .

vs{df kfOg]  jg: kltn]  cfˆgf]  af]6 /  df6f] dfkm{t 
jfo'd08nsf]  sfa{g ;l~rt ug] { ePsfn]  sfa{g 
;l~rtLs/ 0f u/ L hnjfo' kl/ jt{g Go"lgs/ 0fdf klg 
of] ubfg k'¥ofpF5g\ . oBlk vs{sf o: tf lgodgsf/ L 
;] jfx¿sf]  dfkg /  cfly{s d"NofÍg cem}  x'g ;s] sf]  5} g . 
vs{x¿ ljljw k|sf/ sf k/ fu;] rg ug] { ls/ f, k'tnL tyf 
r/ fx¿sf af;: yfg klg x'g\ . tL k/ fu;] rsx¿n]  afnL–
gfnLdf kmn nfUg dxTjk"0f{ e"ldsf lgefpg]  ePsfn]  s[lif 
k|0ffnLnfO{ pTkfbgzLn agfpg ;xof] u k'¥ofpF5g\ .

vs{x¿;Fu df} ;dL ¿kdf uf] 7 ;fb} { rl/ r/ g u/ fpg]  pef} nL–
pBf} nL -transhumance_ h: tf y'k|}  k/ Dk/ fut cEof;x¿ 
klg hf] l8Psf 5g\ . o; k|b] zsf dxTjk"0f{ b] jLb] jtfsf 
dlGb/ , u'Daf cflb kljq wfld{s : ynx¿ vs{d}  cjl: yt 
5g\ . To;} n]  vs{n]  : yfgLo wfld{s–;f+: s[lts klxrfgsf 
nflu klg dxTjk"0f{ e"ldsf v] n] sf]  5 .

o: tf : ynx¿sf]  e|d0f ug{ : jb] zL tyf ljb] zL ko{6sx¿ 
cfpg]  ub{5g\ . o; k|b] zsf rf/  d'Vo kbdfu{x¿— lndL 
EofnL kbdfu{ -x'Dnf_, z] –kmf] S;'08f]  / fli6«o lgs'~h kbdfu{ 
-8f] Nkf_, / f/ f tfn kbdfu{ -d'u'_, tyf dflyNnf] ÷tNnf]  
8f] Nkf kbdfu{— y'k|}  vs{ x'Fb}  hfg]  ub{5g\ . oL kbdfu{sf 
cltl/ Qm, k|b] zsf @& k|d'v ko{6s cfsif{0f : ynx¿ 
-h: t} M d7÷uf] Dkf, dlGb/ , ;f+: s[lts tyf k|fs[lts 
kl/ b[Zo cjnf] sg: yn, tfn–tn} of cflb_ vs{ If] qdf 
kb{5g\ . k|b] zsf b'O{ ;+/ lIft If] q z] –kmf] S;'08f]  / fli6«o 
lgs'~h /  / f/ f / fli6«o lgs'~hdf jflif{s ¿kdf !^,))) 
eGbf a9L ko{6sx¿ cfpg] –hfg]  ub{5g\, h;n]  : yfgLo 
cy{tGqnfO{ kmfObf k'¥ofPsf]  5 .

vs{sf]  csf] { dxTjk"0f{, t/  k|foM cb[Zo /  u} / –df} l›s 
kmfObf eg] sf]  oL If] qx¿ hLljt k|of] uzfnf -living 

laboratory_ h: t}  ePsfn]  j} 1flgs, cg';Gwfgstf{ tyf 
ljBfyL{x¿nfO{ cWoog–cg';Gwfg /  cg'ejsf cj;/ x¿ 
k|bfg ug{' xf]  .

vs{ kl/ jt{gsf sf/ s jf rfnsx¿
kl5Nnf s] xL bzsotf o; k|b] zsf vs{ tyf r/ gx¿ 
k|fs[lts jf dfgjhGo sf/ 0fx¿n]  k|ToIf jf ck|ToIf 
¿kdf dfl;Fb}  uO/ x] sf 5g\ . vs{x¿df k|efj kfg] { k|ToIf 
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sf/ sx¿df e"–pkof] u kl/ jt{g, hnjfo' kl/ jt{g, ldrfxf 
tyf emf8Lbf/  k|hfltx¿sf]  km} nfj6, k|b"if0f, dfgjLo 
bf] xg, jg 89] nf] , /  r6\ofª cflb kb{5g\ . æcGtlg{lxt 
sf/ s zlQmÆ -underlying causes_ klg elgg]  ck|ToIf 
rfnsx¿— h: t}  hg;f+lVos, cfly{s tyf k|ljlwdf 
cfPsf]  kl/ jt{g, ;fy}  Joj: yfkgsf nflu ckgfOPsf 
zf;sLo gLlt–lgod /  sfo{qmdx¿—n]  k|ToIf sf/ sx¿nfO{ 
k|efljt u/ L vs{sf]  cj: yfnfO{ kl/ jt{g ug{ ck|ToIf 
e"ldsf v] Nb}  cfPsf 5g\ .

o; k|b] zsf vs{ If] qdf vs{ df;] /  v] tL ug] {, vs{nfO{ 
c;'/ lIft agfpFb}  ;8s nufotsf ef} lts ;+/ rgf lgdf{0f 
ug] {, tyf k/ Dk/ fut rl/ r/ g TofUg]  h: tf e"–pkof] u kl/ jt{g 
b] lvPsf 5g\ . o: tf cEof;x¿n]  vs{sf]  k|fs[lts 
cj: yf /  h} ljs ljljwtfdf gsf/ fTds c;/  kf/ ] sf 5g\ . 
s0ff{nL k|b] zdf ;g\ @))$ df hDdf *$@ lsdL kSsL 
;8s ePsf] df ;g\ @)@# ;Dd Tof]  nueu bf] Aa/  eO{ 
!,^%& lsdL;Dd k'u] sf]  5 . : yfgLo txdf lgdf{0f ul/Psf 
;8sx¿sf]  eg]  7f] ; lx;fa–lstfa pknAw 5} g .

vs{ If] qdf jftfj/ 0fLo tyf ef} uf] lns ;+j] bgzLntf 
ga'emL hyfefjL;Fu agfOPsf ;8s nufot k"jf{wf/ x¿n]  
7"nf]  dfqfdf df6f]  s6fg, e": vng÷klx/ f] , tyf To;af6 
au] sf]  df6f] n]  vs{ k'l/ g]  h: tf ;d: of lgDTofPsf 5g\ . 
klx/ f]  tyf e": vngn]  r/ g If] qx¿ ;fF3'l/ g'sf ;fy}  df6f] sf]  
kfgL ;l~rt ug] { k|fs[lts IfdtfnfO{ 36fPsf]  5 /  ;du| 
vs{sf]  : jf: Yodf gsf/ fTds c;/  k'¥ofPsf]  5 . k|b] zsf 
s] xL : yfgdf vs{ cltqmd0f u/ ] /  v] tLkftL ug] { cEof; 
ePtfklg Tof]  clxn]  ;fgf]  : t/ df 5, t/  o;n]  ;fj{hlgs 
vs{ If] qnfO{ v'DRofPsf]  5 .

s0ff{nL k|b] zsf]  ;g\ !(%) b] lv @)@# ;Ddsf df} ;dL 
;"rsfÍx¿ ljZn] if0f ubf{ cf} ;t jflif{s tfkqmd /  jiff{sf]  
9fFrfdf dxTjk"0f{ kl/ jt{gx¿ b] vfk/ ] sf 5g\ . ljz] ifu/ L 
vs{ cTolws ePsf @,))) b] lv %,))) ld6/  prfOsf 
If] qdf tftf] kg pNn] vgLo ¿kdf a9] sf]  5, h;n]  r/ d 
udL{sf ;"rsfÍx¿df j[l4 NofPsf]  5 . ;fy}  k|b] zsf w] / }  
e"efudf jflif{s cf} ;t jiff{sf]  dfqf 36\b}  uPsf]  /  kl5Nnf 
jif{x¿df ;'Vvfkg al9/ x] sf]  b] lvG5 . xfjfkfgLdf ePsf]  
o: tf]  km] / abnn]  cGoqsf vs{df gsf/ fTds c;/  kf/ ] sf]  
;Gbe{df oxfFsf vs{df klg To: t}  k|efj k/ ] sf]  cg'dfg ug{ 
;lsG5, oBlk o;sf]  ljlzi6 cWoog ;Lldt 5 .

ldrfxf, kz'j: t'n]  gvfg]  emf/  tyf emf8Lbf/  jg: kltsf]  
km} nfj6 vs{ vl: sg'sf]  csf] { k|d'v sf/ 0f xf]  . g] kfndf 

xfn;Dd klxrfg ePsf #) k|hfltsf ldrfxf jg: klt 
-invasive alien plant species_ dWo]  !( k|hflt s0ff{nL 
k|b] zdf kfOPsf 5g\ . tyflk xfjfkfgL pko'Qmtfsf]  
cfwf/ df o; k|b] zdf @! k|hflt;Dd km} lng ;Sg]  
;Defjgf / x] sf]  b] lvG5, To;sf/ 0f yk k|hflt km} lng]  
hf] lvd pRr 5 . xfn o: tf ldrfxf k|hfltx¿ vs{ If] qdf 
w] / }  gkm} lnPsf ePtfklg, vs{ ePsf If] qdf emf8L÷a'6\ofg 
tyf ufO{j: t'n]  gvfg]  rfpn] , xnxn]  -:yflgo gfd_ h: tf 
jg: kltx¿sf]  km} nfj6 eg]  pNn] vgLo 5 . o;n]  vs{sf]  
h} ljs ljljwtf /  kfl/ l: yltsLo : jf: Yodf gsf/ fTds 
c;/  kfl/ / x] sf]  5 /  vs{df cfwfl/ t cfly{s–;fdflhs 
;DaGwx¿nfO{ klg qmdzM hf] lvdtkm{ ws] ln/ x] sf]  5 .

pRr lxdfnL r/ g If] qdf k|b"if0f -xfn ;fgf]  : t/ df 
ePtfklg_ lg/ Gt/  a9\bf]  5 . ljz] if u/ L of;f{u'Daf nufot 
h8La'6L ;Íngstf{x¿sf ultljlw, 3/ ] n' ko{6ssf]  
;+Vofdf j[l4, tyf : yfgLo ;d'bfodf tTsfn}  g;8\
g] ÷guNg]  Knfl: 6sh: tf ;fdu|Lsf]  a9\bf]  k|of] usf sf/ 0f 
r/ g If] qx¿df kmf] x/  /  k|b"if0f al9/ x] sf]  5 . of;f{u'Daf 
;Íng ;dodf k|To] s jif{ xhf/ f} F ;Ínsx¿n]  pRr 
e] usf vs{df 5f] 8\g]  rfprfp÷la: s'6sf vf] n, yf] qf 
sk8f, lqkfnsf 6'qmf, l;;f /  Knfl: 6ssf af] tnx¿n]  
vs{x¿nfO{ kmf] x/  agfpFb}  nlu/ x] sf 5g\, h;sf]  sf/ 0f 
vs{sf]  : jf: Yodf tyf ToxfF cfl>t hËnL hgfj/ sf]  
: jf: Yodf gsf/ fTds c;/  k'lu/ x] sf]  5 .

vs{sf]  lbuf] kgsf nflu csf] { r'gf} tL eg] sf]  vs{sf 
;|f] tx¿sf]  cTolws dfgjLo bf] xg xf]  . cJojl: yt 
h8La'6L ;Íng, cTolws r/ g, tyf jGohGt'sf]  rf] / L /  
cj} w lzsf/  h: tf bf] xgsf/ L ultljlwn]  vs{sf]  h} ljs 
ljljwtfdf gsf/ fTds c;/  kfl/ / x] sf 5g\ . s0ff{nL 
k|b] zdf kfOg]  of;f{u'Daf, ;] tslrgL, h6fd;L, s'6sL 
nufot s] xL h8La'6Lsf]  ahf/ efp pRr ePsfn]  ltgsf]  
;Íng k|fs[lts k'gMpTkfbg b/ eGbf a9L eO/ x] sf]  5, 
h;sf sf/ 0f tL k|hfltsf]  ;+Vof 36\b}  uPsf]  b] lvG5 .

To;} u/ L, : yfgcg';f/  kz' ;+Vofdf km] / abn ePtfklg w] / }  
7fpFdf kz' ;+Vof a9\bf]  5, /  tL : yfgx¿df vs{sf]  ef/ jxg 
Ifdtf jf kz' ;+Vof wfGg] Ifdtf -carrying capacity_ 
eGbf a9L rl/ r/ gsf sf/ 0f 3fF;x¿ dfl;Fb}  uPsf 5g\ . 
o;n]  df6f]  IfoLs/ 0f a9fpg] , vs{sf]  kfl/ l: yltsLo 
: jf: Yo 36fpg] , tyf d?e"dLs/ 0fnfO{ a9fpg]  hf] lvd 
l;h{gf u/ ] sf]  5 . t/  sltko : yfgdf ef/ jxg IfdtfeGbf 
sd rl/ r/ gsf sf/ 0f emf8Lbf/  jg: klt tyf kz'j: t'n]  
gvfg]  jg: klt al9/ x] sf]  cj: yf klg b] lvG5 .



23

of Karnali Province, Nepal (2026-2036)

Rangeland Management Strategy and Action Plan

lxFp lrt'jf, 3f] / n, emf/ n, s: t'/ L, 8fFkm] , d'gfn nufot 
jGohGt'sf]  rf] / L /  cj} w lzsf/ n]  ltgsf]  cl: tTjdf uDeL/  
vt/ f lgDTofPsf 5g\ . ;fy} , jGohGt'sf]  cfqmd0faf6 
dfgj d[To'÷3fOt]  x'g] , kz'dfly cfqmd0f, /  afnL ljgfz 
x'g]  h: tf dfgj–jGohGt' åGåsf 36gfx¿n]  k|ltzf] w: j¿k 
jGohGt'nfO{ dfg] { h: tf 36gf klg ePsf 5g\ . o;sf 
sf/ 0f sltko vs{ If] qdf kfOg]  ;+/ lIft hgfj/ sf]  ;+Vofdf 
klg km] / abn x'g]  l: ylt l;h{gf ePsf]  5 .

df] l8; gfds e"–pku|xaf6 ;Ílnt 89] nf] –;DaGwL 
;"rgfsf]  ljZn] if0f ubf{ s0ff{nL k|b] zsf vs{df ljut @# 
jif{df 89] nf] sf 36gfx¿df j[l4 ePsf]  b] lvG5 -jflif{s 
sl/ a *) 36gfsf]  b/ n]  j[l4 ePsf]  pNn] v ul/ Psf]  5_ . 
lgolGqt cfunfuLn]  vs{sf]  : jf: Yodf ;sf/ fTds c;/  
kf/ ]  klg 89] nf] n]  vs{df cfl>t jg: klt /  jGohGt'nfO{ 
gf] S;fg k'¥ofpF5 . lg/ Gt/  89] nf]  nflu/ x] df df6f]  aUg]  
k|lqmof tLj| eO{ e": vng a9\g ;S5, h;sf]  bL3{sfnLg 
c;/  vs{sf]  : jf: Yodf uDeL/  x'g ;S5 . hnjfo' 
kl/ jt{gsf sf/ 0f a9\bf]  tfkqmd /  ;'Vvfkgn]  89] nf] sf]  
cfj[lQ tyf tLj|tf kl5Nnf jif{x¿df a9fO/ x] sf]  5, h'g 
vs{ Joj: yfkgsf nflu yk lrGtfsf]  ljifo ag] sf]  5 .

vs{df c;/  k'¥ofpg]  csf] { dxTjk"0f{ k|fs[lts sf/ s r6\
ofª xf]  . r6\ofªsf sf/ 0f ljut kfFr jif{df s0ff{nLsf 
vs{df jflif{s !)) eGbf a9L kz'wgsf]  d[To' ePsf]  
tYofÍn]  b] vfpF5 . vs{df rg] { kz'x¿df ;do–;dodf 
b] lvg]  nDkL l: sg h: tf cfofltt / f] ux¿n]  klg k|b] zsf 
kz'kfnsx¿nfO{ 7"nf]  cfly{s Iflt k'¥ofO/ x] sf 5g\ .

vs{nfO{ k|efljt ug] { ljleGg ck|ToIf rfnsx¿ klg 
5g\ . ablnFbf]  cfly{s–;fdflhs ¿kfGt/ 0f To;dWo] sf]  
Ps xf]  . s0ff{nLdf k/ Dk/ fut ¿kdf kz'kfng s[lif, 3/ ] n' 
pBd /  : yfgLo Jofkf/ sf]  cleGg cË lyof]  . kz'wgnfO{ 
;DklQ /  ;fdflhs k|lti7fsf]  k|tLs dflgGYof] Ù cyf{t 
;dfhsf wgL /  zlQmzfnL dflg;x¿;Fu kz' ;+Vof w] / }  x'g]  
uYof] { . t/  kl5Nnf]  ;dodf cfw'lgsLs/ 0f, oftfoftdfkm{t 
afXo ;+;f/ ;Fusf]  a9\bf]  ;Dks{, tyf cfk|jf;gsf sf/ 0f 
pQm k/ Dk/ fut b[li6sf] 0fdf km] / abn cfPsf]  5 . wgL 
kl/ jf/x¿sf] ]  a;fOF;/ fO /  o'jfx¿sf]  a9\bf]  cfk|jf;gn]  
k/ Dk/ fut kz'kfng cEof;df kl/ jt{g NofPsf]  5 . 
sltko 7fpFdf, h: t}  x'Dnfsf]  lndL pkTosfdf kz' ;+Vof 
klxn] sf]  t'ngfdf clxn]  lgs}  36] sf]  5 .

k'?ifx¿ / f] huf/ Lsf nflu ef/ t nufotsf d'n'stkm{ 
hfg]  qmd;Fu}  kz'kfngsf]  lhDd] jf/ L dlxnfdfly cfPsf]  
5 . 3/ fo;L lhDd] jf/ L tyf v] tLls;fgL;Fu}  kz'kfng 

Joj: yfkgsf]  af] em ylkFbf dlxnfx¿ yk ;s;df kl/ / x] sf 
5g\ . vs{ Joj: yfkg;Fu ;DalGwt k/ Dk/ fut lbuf]  
cEof;x¿df cfPsf]  tLj| IfoLs/ 0f klg csf] { r'gf} tL xf]  . 
o'jf k': tf vs{;DaGwL cEof;k|lt clgR5's x'Fb}  kz'kfng 
TofUg]  qmddf k/ Dk/ fut 1fg, l;k /  cEof; x/ fpFb}  uPsf 
5g\ . o;n]  vs{sf]  plrt Joj: yfkg ug] { : yfgLo Ifdtfdf 
x|f; NofPsf]  5 .

dfly pNn] lvt k|ToIf tyf ck|ToIf sf/ sx¿sf ;fy}  
s0ff{nL k|b] zdf vs{ vl: sg'df vs{;DaGwL gLlt–lgoddf 
ljBdfg c: ki6tf, vs{ s] lG›t gLltsf]  cefj, sdhf] /  
;+: yfut ;+/ rgf tyf ljBdfg k|fb] lzs gLlt–lgodsf]  
ckof{Kt sfof{Gjog klg lhDd] jf/  5g\ . yk ¿kdf, 
vs{ If] qsf]  : jfldTj;DaGwL sfg'gL k|fjwfg /  : yfgLo 
cEof;aLrsf]  åGåk"0f{ cj: yf vs{ Joj: yfkgnfO{ cem 
r'gf} tLk"0f{ agfO/ x] sf]  5 .

vs{sf]  lbuf]  Joj: yfkg
pk/ f] Qm r'gf} tLx¿sf afah'b klg s0ff{nL k|b] zdf vs{ 
Joj: yfkgsf nflu s'g}  k|of; gePsf eg]  xf] Ogg\ . / fli6«o 
¿kdf vs{ gLlt lgdf{0f ul/ Psf]  lyof]  -oBlk pQm gLlt 
lgdf{0f ePkZrft b] zdf ;+3Lotf nfu" ePsfn]  ;f]  gLlt 
xfn k|foM lgik|efjL h: t}  ag] sf]  5_ . o;sf cltl/ Qm, jg 
P] g–@)&^ /  : yfgLo ;/ sf/  ;~rfng P] g–@)&$ h: tf 
sfg'gL k|fjwfgx¿df vs{;DaGwL ljifox¿ cf+lzs ¿kdf 
;d] l6Psf 5g\ .

To;} u/ L, s0ff{nL k|b] z ;/ sf/ n]  klg kl5Nnf gLlt tyf 
sfo{qmdx¿df vs{;DaGwL ;jfnx¿ ;d] 6\g]  k|of;x¿ 
u/ ] sf]  5 . kz'kfngnfO{ k|f] T;fxg ug{ … uf] 7fnf]  eQfÚ  h: tf 
pTk|] / 0ffd"ns sfo{qmdx¿ klg nfu" ul/ Psf 5g\ . tyflk, 
o: tf sfo{qmdx¿ c: yfoL, kl/ of] hgfd'vL /  5l/ Psf 
ePsfn]  ck] lIft pknlAw xfl;n ug{ ;lsPsf]  5} g .

o;}  ;Gbe{df, k|b] z: t/ df vs{sf]  lbuf]  pkof] u /  
plrt Joj: yfkgsf nflu PsLs[t, bL3{sfnLg /   
ax'cfoflds / 0fgLlt cfjZos ePsf]  dx;'; u/ L of]  
s0ff{nL k|b] zsf]  vs{ Joj: yfkg / 0fgLlt tyf sfo{of] hgf 
tof/  kfl/ Psf]  xf]  .

o; / 0fgLlt tyf sfo{of] hgfn]  ;g\ @)#% ;Dd s0ff{nL 
k|b] zsf vs{x¿sf]  ;+/ If0f, k'g: yf{kgf /  lbuf]  pkof] u 
dfkm{t k|b] zsf]  ;d[l4df of] ubfg k'¥ofpg]  bL3{b[li6 af] s] sf]  
5 . o;n]  k|s[ltdf cfwfl/ t /  lbuf]  cEof;x¿ cjnDag 
u/ L vs{sf]  pTkfbsTj ;'wf/  ub} {, h} ljs ljljwtfsf]  
;+/ If0f ub} {, vs{df k|ToIf tyf ck|ToIf ¿kdf cfl>t 
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;d'bfox¿sf]  hLljsf] kfh{gnfO{ ;'b[9 agfpFb} , vs{;Fu 
hf] l8Psf cfly{s tyf ;fdflhs–;f+: s[lts d"Nox¿sf]  
clej[l4 ug] { nIo / fv] sf]  5 .

o; / 0fgLlt tyf sfo{of] hgfn]  xfn vs{ Joj: yfkgdf 
b] lvPsf r'gf} tLx¿sf]  plrt ;Daf] wg ug] {, vs{;Fu 
hf] l8Psf cj;/ x¿sf]  klxrfg /  pkof] u ug] {, tyf To;sf 
nflu cfjZos / 0fgLlt /  lqmofsnfkx¿sf]  : ki6 ¿k/ ] vf 
k|: t't u/ ] sf]  5 .

of]  vs{ Joj: yfkg / 0fgLlt tyf sfo{of] hgf lgDg cf7 
dfu{bz{s l;4fGtx¿ åf/ f lgb] {lzt 5M lbuf] kgf, ;fd'bflos 
;zlQms/ 0f, ax'cfofldstf, Gofo;+ut ;dfj] zLtf, 
cg's'lnt Joj: yfkg, ;xsfo{, PsLs/ 0f, /  k|s[ltdf 
cfwfl/ t ;dfwfg -Nature-based Solutions, NbS_ .

oL l;4fGtx¿sf]  cjnDagdfkm{t k|b] zsf vs{x¿sf]  
bL3{sfnLg kfl/ l: ylts, ;fdflhs /  cfly{s : yfloTj 
xfl;n x'g]  ljZjf; o; / 0fgLlt tyf sfo{of] hgfn]  lnPsf]  
5 . ;fy} , o; / 0fgLltsf]  k|efjsf/ L sfof{Gjogn]  g] kfnsf]  
/ fli6«o h} ljs ljljwtf / 0fgLlt, lbuf]  ljsf; nIo 
-SDGs_, h} ljs ljljwtf dxf;GwL -CBD_ sf nIox¿, 
tyf hnjfo' kl/ jt{g;DaGwL k] l/ ; ;Demf} tf nufotsf 
/ fli6«o tyf cGt/ f{li6«o lbuf] kgf, h} ljs ljljwtf ;+/ If0f, 
/  hnjfo' cg's"ng tyf Go"lgs/ 0fsf nIox¿ k|fKt ug{ 
of] ubfg k'¥ofpg]  ck] Iff ul/ Psf]  5 .

/ 0fgLltx¿
o; / 0fgLlt tyf sfo{of] hgf kfFrj6f Pscfk;df kl/ k"/ s 
tyf k/ : k/  ;xof] uL k|d'v / 0fgLltx¿df cfwfl/ t 5, 
h;n]  vs{ If] q Joj: yfkgsf nflu lj1fgdf cfwfl/ t, 
;d'bfo–s] lG›t tyf hnjfo'–k|jnglzn pkfox¿nfO{ 
cjnDag u/ ] sf]  5 .

/ 0fgLlt !M PsLs[t vs{ Joj: yfkg of] hgf tyf tYof+s 
k|0ffnL
o; / 0fgLltn]  vs{ If] q;Fu ;DalGwt vs{e"ldsf]  
: jfldTj /  pkof] u clwsf/ sf]  c: ki6tf, ;+: yfut 
;dGjosf]  sdhf] / L tyf k|df0f–cfwfl/ t lg0f{o k|lqmofdf 
/ x] sf bL3{sfnLg r'gf} tLx¿nfO{ ;Daf] wg ug] {5 . o;sf 
nflu s[lif, kz'kfng, jg tyf : yflgo e"ld k|zf;g;Fu 
;DalGwt gLlt /  lgodx¿aLr ;fd~h: o sfod ul/ g] 5g\ . 
ef} uf] lns ;'rgf k|ljwLdf cfwfl/ t PsLs[t vs{ If] q 
;"rgf k|0ffnLsf]  ljsf; ul/ g] 5 . ;fy} , dlxnf, uf] 7fnf 
s[ifs tyf cflbjf;L÷: yfgLo ;d'bfox¿sf]  ;dfj] zL 
k|ltlglwTj ;'lglZrt ub} { vs{ pkef] Qmf ;ldltx¿nfO{ 

;'b[9 agfOg] 5 . pQm ;ldltx¿n]  : yflgo kflnsf /  k|b] z 
;/ sf/ sf lgltlgodsf clwgdf / xL rl/ r/ gsf lgod 
lgwf{/ 0f, åGå ;dfwfg tyf nfe afF8kmfF8 Joj: yfkgdf 
k|d'v e"ldsf v] Ng] 5 . 

/ 0fgLlt @M lbuf]  r/ g /  kz'kfng Joj: yfkg
o; / 0fgLltn]  vs{ If] qsf]  kfl/ l: ylts jxg Ifdtfsf]  
cfwf/ df lbuf]  r/ g /  kz'kfngnfO{ Jojl: yt ug] {5 . 
vs{If] qsf]  ef/  Ifdtf /  : jf: Yosf]  lgoldt d"NofÍg u/L  
tyf ;d'bfo–cfwfl/ t r/ gsf]  cg'udg dfkm{t, kz'wg 
;+Vof /  3fF;sf]  pknAwtfaLr ;Gt'ng sfod ul/ g] 5 . 
To: tf cg's'lnt r/ g Joj: yfkgn]  vs{e"dLnfO{ yk 
Ifo x'gaf6 / f] Sg] 5 tyf jg: klt k'gM: yfkgfnfO{ ;xof] u 
k'¥ofpg] 5 . ;fy} , 3''DtL kz'lrlsT;f ;] jf lj: tf/ , 
;fd'bflos kz' : jf: Yo sfo{stf{, cfxf/  Joj: yfkg tyf 
uf] 7fnfsf]  ;'/ Iff;DaGwL tflnd nufotsf s[ofsnfk 
dfkm{t kz'kfngsf]  pTkfbsTj j[l4 x'gsf]  ;fy}  kz' 
d[To'b/ sf]  Go"gLs/ 0f x'g] 5, h;n]  pRr lxdfnL tyf b'u{d 
vs{ If] qsf kz'kfns s[ifsx¿sf]  cfodf j[l4 x'g] 5 /  
hLljsf ;xh aGg] 5 .

/ 0fgLlt #M vs{ If] q kfl/ l: ylts k'g: yf{kgf /  h} ljs 
ljljwtf ;+/ If0f
o; / 0fgLltn]  k|s[ltdf cfwfl/ t ;dfwfg tyf k/ Dk/ fut 
cEof;x¿sf]  k|of] udfkm{t vs{ If] qsf]  kfl/ l: ylts 
k|0ffnLsf]  k'g: yf{kgf /  h} ljs ljljwtf ;+/ If0fnfO{ hf] 8 
lbPsf]  5 . o;cGtu{t Ifou|: t vs{ If] qx¿sf]  k'g: yf{kgf, 
e" Ifo–hf] lvdo'Qm If] qx¿sf]  l: y/ Ls/ 0f, tfn tn} of, 
l;d;f/  tyf gbLlsgf/  If] qx¿sf]  k'gM: yfkgf, /  afXo 
ldrfxf tyf kz'j:t'n] gvfg] k|hfltx¿sf]  lgoGq0f /  
Joj: yfkg ul/ g] 5 . ;fy} , h} ljs ljljwtfn]  el/ k"0f{ vs{ 
If] q, jGohGt'sf dxTjk"0f{ af;: yfg tyf jGohGt' dfu{x¿sf]  
;+/ If0fnfO{ k|fyldstf lbOg] 5 . ;+/ lIft If] q tyf dWojtL{ 
If] qleq lgolGqt rl/ r/ g, ;x–Joj: yfkgsf]  Joj: yf 
tyf dfgj–jGohGt' åGå Go"gLs/ 0fsf pkfox¿dfkm{t vs{ 
Joj: yfkgnfO{ ;+/ lIft If] qsf Joj: yfkg sfo{of] hgfdf 
;d] l6g] 5 . h} ljs ljljwtfsf]  ;+/ If0fsf]  nflu jg 89] nf]  
hf] lvd Joj: yfkg /  89] nf]  kZrft k'g: yf{kgf sfo{nfO{ 
klg sfof{Gjog ul/ g] 5 .

/ 0fgLlt $M lbuf]  vs{–cfwfl/ t hLljsf] kfh{g tyf xl/ t 
cy{tGq k|jw{g
o; / 0fgLltn]  jftfj/ 0f dflysf]  bafanfO{ Go"gLs/ 0f ub} { 
vs{df–cfwfl/ t pTkfbgx¿sf]  d"No clej[l4 /  cfo 
ljljwLs/ 0fdf hf] 8 lbg] 5 . u} / –sfi7 jg k} bfjf/ x¿sf]  
lbuf]  ;Íng tyf Joj: yfkgnfO{ k|j4{g ul/ g] 5 . tL 
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A herder hand-spinning sheep wool, a 

commonly practiced traditional method 

among pastoral communities 
Photo: UƎam Babu Shrestha

k|hfltx¿sf]  k|zf] wg, k|df0fLs/ 0f tyf ahf/  kx'Frdfkm{t 
: yfgLo d"NonfO{ a9fOg] 5 . vs{df–cfwfl/ t ko{6gx¿ 
h: t}  uf] 7: 6] , of;f{u'Daf ko{6g, Rofp ko{6g tyf cGo 
xl/ t pBdx¿ k|j4{g u/ L j} slNks cfDbfgLsf cj;/ x¿ 
l;h{gf ul/ g] 5 . ;fy} , hlno, h} ljs ljljwtf tyf sfa{g 
;] jfsf]  ;+/ If0fdf of] ubfg k'¥ofpg]  ;d'bfonfO{ k|f] T;fxg 
ug{ kfl/ l: ylts ;] jf e'QmfgL -PES_ h: tf k|f] T;fxgsf 
sfo{qmdx¿sf]  k/ LIf0ffTds z'¿jft ul/ g] 5 . 

/ 0fgLlt %M Ifdtf ljsf;, ;dGjo, cg';Gwfg tyf 
hgr] tgf clej[l4
o; / 0fgLltn]  ljleGg ;/ sf/ L lgsfo, : yfgLo ;/ sf/  
tyf ;d'bfox¿sf]  k|fljlws /  ;+: yfut Ifdtf ;'b[9 ub} { 
vs{ Joj: yfkgsf nflu ax'–txut ;dGjo /  ;xsfo{nfO{ 
;+: yfut ug] {5 . cg';Gwfgaf6 k|fKt 1fg, k/ Dk/ fut 1fg, 
vs{sf d"Nof+sg tyf : yflgo ;d'bfosf lgu/ fgLsf 
glthf tyf pTs[i6 cEof;x¿nfO{ ;+: yfut lx;fan]  
b: tfj] hLs/ 0f /  ;+/ If0f ug{ k|b] z : tl/ o 1fg ;dGjo 
OsfO v8ful/  ;'/ lIft;fy / flvg] 5, ;fy}  1fgsf]  cfbfg 
k|bfgdf To;nfO{ pkof] u ul/ g] 5 . cTofw'lgs k|ljwLx¿sf]  

k|of] u ul/  vs{ ;+/ If0f /  Joj: yfkgnfO{ pkof] uL x'g]  
cg';Gwfg tyf gjk|jt{g k|j4{g ul/ g] 5 . ;fy} , k|b] z: t/ Lo 
vs{ Joj: yfkg ;ldlt dfkm{t gLltut ;dGjo, ah] 6 
;'lglZrttf ul/ g] 5 . s0ff{nL k|b] zsf pQ/ L lhNnfx¿ 
-d'u', 8f] Nkf, x'Dnf_ df b] lvPsf ;Ldfkf/  r/ g;DaGwL 
d'2fx¿nfO{ ;dfwfg ug{ ;+3Lo tx;Fu ;+jfbsf nflu 
cfjZos ;+: yfut 9fFrfsf]  lgdf{0f ul/  To;nfO ;dfwfg 
ug{ kxn ul/ g] 5 .

sfof{Gjog, cg'udg /  lg/ Gt/ tf
dfly pNn] lvt ljifout tyf kf/ –ljifout / 0fgLltx¿sf]  
k|efjsf/ L sfof{Gjogsf nflu cfjZos gLltut tyf 
;+: yfut ;+/ rgfsf]  lgdf{0f /  ;'b[9Ls/ 0f, cfly{s ;|f] tsf]  
kl/ rfng, Ifdtf tyf hgr] tgf clej[l4, ;fy}  cg';Gwfg 
/  ;xsfo{nfO{ lg/ Gt/ tf lbOg] 5 .

o; / 0fgLltcGtu{t nfu" ul/ g]  sfo{qmdx¿sf]  cfjlws 
cg'udg, d"NofÍg /  l;sfO -MEL_ ul/ g] 5 . To;sf nflu 
o; / 0fgLltdf cfjZos ;+/ rgf, ;"rs /  sfo{ljlwsf]  
: ki6 ¿k/ ] vf tof/  ul/ Psf]  5 .
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CE Critically Endangered

CFUG Community Forest User Group

CITES
Convention on International Trade in Endangered Species of Wild 
Fauna and Flora

CRUTS Climate Research Unit Time Series

CSF Classical Swine Fever

DD Data Deƈcient
DNPWC Department of National Parks and Wildlife Conservation

ECMWF European Centre for Medium-Range Weather Forecasts

EN Endangered

ERA5
Fiƌh Generation European Centre for Medium-Range Weather 
Forecasts Atmospheric Reanalysis

FAO Food and Agriculture Organization of the United Nations

FGD Focus Group Discussion

FMD Foot and Mouth Disease

FRTC Forest Research and Training Center 

GDP Gross Domestic Product

GEE Global Earth Engine

GIIS Global Institute for Interdisciplinary Studies

HWC Human-Wildlife ConƋict
KII Key Informant Interviews

IAP
ICIMOD

Invasive Alien Plant
International Centre for Integrated Mountain Development

ILRI International Livestock Research Institute

IPBES Intergovernmental Platform on Biodiversity and Ecosystem Services
IUCN International Union for Conservation of Nature

LC Least Concern

LULC
MEL

Land Use and Land Cover
Monitoring, Evaluation and Learning

MoITFE
NbS

Ministry of Industry, Tourism, Forest, and Environment
Nature-based Solutions

NCP Nature ’s Contribution to People

NDVI Normalized Diſerence Vegetation Index
NPP Net Primary Productivity

NT Near Threatened

NTFP
PES

Non-Timber Forest Product
Payment for Ecosystem Services

PPR Peste des Petis Ruminants

RESTREND Residual Trend Analysis

SOC Soil Organic Carbon

TOC Total Soil Nitrogen

UNEP United Nations Environmental Programme 

VU Vulnerable

WWF World Wide Fund for Nature

Acronyms and Abbreviations
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Background

Rangelands represent the most extensive land cover type 

on Earth. Although various deƈnitions of rangelands exist, 
the deƈnition adopted in this report is by Stoddard et 
al. (1975), who deƈne rangelands as ‘those areas of the 
world which, due to physical limitations—such as low and 

erratic precipitation, rough topography, poor drainage, or 

cold temperatures—are 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 wildlife ’. 

Globally, rangelands cover approximately 25-54% of the 

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

2019; Briske et al. 2020; ILRI, IUCN, FAO, WWF, UNEP and 

ILC 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 world ’s 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 deƈned 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 country ’s total land area, extending from 

Introduction

CHAPTER

Rangelands are natural 
pastures, grasslands, and 
shrublands, extending from 
tropical grasslands to alpine 
meadows and arid steppes 
in Nepal. Although Karnali 
Province occupies 20% of 
Nepal’s total land area, it 
comprises 34% of Nepal’s 
total rangeland area.

1 Horse grazing in Guthichaur, Jumla 
Photo: UƎam Babu Shrestha
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tropical grasslands to alpine meadows and arid 

steppes. In this calculation, FRTC (2022) used 

Landsat images (30 m resolution). However, 

calculations based on higher-resolution (10 m 

Sentinel-2) global land-use and land-cover data 

from 2017–2024 (Karra et al., 2021) show that 

the stable rangeland area of Nepal is 3,417,858 

ha (23.09%). This dataset is used throughout 

the report. Although Karnali Province occupies 

20% of Nepal ’s total land area, it comprises 

33.96% (1,160,788 ha) of Nepal ’s total rangeland 

area (Shrestha et al. 2024). Rangelands also 

known locally as ‘Patan ’, ‘Lekh ’, ‘Kharka ’ 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 

conƋicts among users, human-wildlife conƋicts, 
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 aim to provide a comprehensive 

framework for the sustainable use and 

management of rangelands in Karnali Province. 

The plan oſers 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 stakeholders ’ perspectives, traditional 

knowledge, modern scientiƈc approaches, and 
adaptive management practices. The plan seeks 

to improve rangeland productivity, conserve 

biodiversity, maintain ecosystem integrity, and 

support the livelihoods of local communities that 

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 MoITFE of Karnali 

Province has prepared this RMSAP to manage the 

rangeland areas within the Province. This provincial 

RMSAP is particularly signiƈcant, as the Government 
of Nepal, through its second Nationally Determined 

Contribution (NDC) for the period 2021-2030 under 

the Paris Agreement, has commiƎed 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) (hƎps: / / 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 fulƈlling 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 its role in climate 

change mitigation, adaptation, and biodiversity 

conservation. Thus, the RMSAP aims to contribute 

to achieving Nepal ’s 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 signiƈcance of the RMSAP 
lies in its potential to address the local challenges 

associated with rangeland degradation, such 

as overgrazing, over-harvesting of Non-Timber 
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Forest Products (NTFPs), including high-

valued medicinal species from the rangelands, 

invasive alien species, climate change, land 

use change, and socioeconomic drivers. By 

seƎing clear strategies, guidelines, and actions, 
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 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 scientiƈc 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 oƂcials, and experts. Limited ƈeld 
observations were also carried out in selected 

rangeland sites of the Province to gain insights into 

the social, ecological, and economic dimensions 

of the Province ’s rangelands. The qualitative and 

quantitative data were analyzed using methods 

and tools from geospatial science, ecology, and 

social sciences. 

1.1. Deƈning 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 et al. 

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, ƈber, 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 signiƈcant cultural, 
spiritual, and recreational value, oſering 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, caƎle, horses/ donkeys, yaks/ naks, or 
harvest wild species. The rangelands also hold 

deep cultural signiƈcance, with many communities 
maintaining spiritual and historical connections to 

the rangelands and sites located in the 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 
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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.

1.2. 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 signiƈcantly inƋuenced by activities such 
as livestock grazing, hunting, medicinal species 

harvesting and collection of fuelwood, water 

management, ƈre 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, 

oƌen occurring in remote areas with sparsely 
distributed, marginalized populations. The RMSAP 

adapts to the drivers of ecosystem change 

identiƈed 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 paƎerns, 
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 inƋuencing 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 paƎerns, 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., shiƌs 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 inƋuencing local actions  
that mitigate or exacerbate impacts on 

rangelands) (Figure 1).

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 diversiƈcation 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 ƈnancial 
mechanisms, is crucial to eſectively 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 speciƈc eſorts to 
engage youth, women, and marginalized groups, 

ensuring their voices are heard and their needs 

addressed in rangeland management decisions. 

Aƌer implementing the management options, the 
RMSAP aims to build resilient rangelands in Karnali 

Province with equitable access to rangeland 

resources among stakeholders.
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1.3. Structure of the Rangeland 
Management Strategy and 
Action Plan

The RMSAP of Karnali Province is structured into 

seven chapters, each addressing diſerent aspects 
of rangeland use and management. Chapter One 

introduces the background, objectives, scope, 

and methodology of RMSAP, deƈning 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 Ƌora 
(angiosperms and gymnosperms) and fauna 

(mammals, birds, herpetofauna, buƎerƋies), 
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 inƋuences, 
as well as governance and institutional factors, 

and knowledge and awareness) that impact 

rangelands both positively and negatively. Chapter 

Four outlines ’ opportunities of sustainable 

rangeland management, highlights past eſorts, 
achievements, gaps and challenges in existing 

policy and institutional frameworks, and lessons 

learned. Chapter Five provides vision, mission, 

guiding principles and strategies for rangeland 

management along with the sectoral and cross-

sectoral strategies to address the identiƈed 
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 eſective execution of RMSAP. The 
last Chapter Seven provides monitoring, evaluation 

and learning framework to examine RMSAP ’s 

eſectiveness and ensure alignment with broader 
national and international goals and targets.

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



32

Rangeland Management Strategy and Action Plan

of Karnali Province, Nepal (2026-2036)

Mountain seen from the Ruppatan, Jumla 
Photo: UƎam Babu Shrestha
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Background

Karnali Province, situated in the mid-western region of Nepal, is 
the largest of the country ’s seven Provinces, covering an area of 
30,211 km2,   equivalent to 20.7% of Nepal ’s 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 signiƈcant 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 Province ’s area lying above 4,000 m (Acharya 
and Paudel 2020). The topographic and elevational variations 
signiƈcantly inƋuence the distribution of vegetation, biodiversity, 
and land use and land cover paƎerns. 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 Karnali  Province’s rich ecosystem diversity, 
particularly its extensive rangeland cover.

CHAPTER

Status and Trends of 
Rangelands in Karnali Province

2

Karnali Province, 
the largest 
province of Nepal, 
is characterized by 
diverse topography 
and a varied 

climate, with land 
use predominantly 
consisting of 
rangelands rich in 
biological and cultural 

diversity.

A group of Yarsagunbu collectors 

in Ruppatan, Dolpa 
Photo: UƎam Babu Shrestha
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Climate:  Karnali Province exhibits a wide 
range of climatic conditions due to its 
signiƈcant elevational gradient. According 
to the Köppen climate classiƈcation, 
one of the most widely used climate 
classiƈcation systems globally (KoƎek et 
al. 2006; Beck et al. 2023), Karnali Province 
encompasses six distinct climatic zones:  
humid subtropical (Cwa), subtropical 
highland with monsoon inƋuence (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.

To create the climatology of the entire 
Province, ERA5, the ƈƌh-generation 
European Centre for Medium-Range 
Weather Forecasts (ECMWF) atmospheric 
reanalysis of the global climate covering 

Figure 2. Topographic map of Karnali Province.

Karnali Province encompasses six distinct climatic zones 
including humid subtropical (Cwa), subtropical highland with 
monsoon inƋuence (Cwb), humid continental (Dwb), subarctic 
or subpolar climate (Dwc), tundra (ET), and ice cap (EF).
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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 (1,090mm–
2,140mm), with signiƈcant 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 eſect of the 
Himalaya. In contrast, areas such as Surkhet 
and Jajarkot experience higher rainfall, 
especially during the monsoon season. 
The weƎest 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 signiƈcantly across the region.
Land use:  A global land-use and land cover 
map from 2017-2024 with a 10-meter 
resolution, produced by analyzing the 
Sentinel-2 satellite with state-of-the-art 
accuracy (Karra et al. 2021), was utilized. 
Only stable land-use and land cover data 
from this period were used. According to 
this data, Karnali Province has seven major 
land use classes:  grassland or rangeland 
(1,160,788 ha, 37.9%), forest or trees (831,149 
ha, 27.1%), bare ground (431,613 ha, 13.5%), 
snow/ ice (252,650 ha, 8.2%), agriculture 
land or crops (24,066 ha, 0.8%), urban or 
built area (15,819 ha 0.5%), water bodies 

Figure 3. Climatic zones in Karnali Province.
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(11,415 ha, 0.4%) and others or unstable  
(356,416 ha, 11.6%) (Figure 5). Agriculture 
in Karnali Province is predominantly 
terraced farming with limited irrigation. 
Due to harsh climatic conditions, steep 
terrain, and low productivity, a signiƈcant 
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. 

Biodiversity:  Karnali Province is one of 
the most biologically diverse regions in 
Nepal, home to a substantial proportion 
of the country's Ƌora and fauna. Recent 
estimates suggest that Karnali Province 
potentially harbors 2,589 species 
of Ƌowering plants, 19 species of 
gymnosperms, 89 species of mammals, 
410 species of birds, 75 species of 
ƈshes, 14 species of reptiles, 25 species 
of amphibians, and 144 species of 
buƎerƋies (Acharya and Paudel 2020). 

Figure 4. Climatology of Karnali Province a) average 
temperature, b) average precipitation, c) monthly 
climatology based on climate data from 1950-2023.

Figure 5. Land use and land cover map of Karnali Province.
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The rich biodiversity is supported by the 
Province ’s 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. Diſerent 
varieties of traditional crops, including 
Jumli Marshi rice, chino/ kaguno, 
uwa/ naphal, phapar (Buckwheat), laƎe 
(amaranth), ƈnger 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 the 
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 
seƎlements are sparse and scaƎered. 
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). 

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).

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.

Figure 6. Municipal level population distribution in Karnali Province based on National Population Census 2021.
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The Province is also linguistically diverse, 
with over 32 diſerent 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 oƂcial 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 ƈscal year 2080/ 81(NSO 2024). Among 
Nepal ’s 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 ƈshing 
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 
diſerent 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 Province. 
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 signiƈcant 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 Province 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, 

Table 1. Number of households and population in 10 districts of Karnali Province

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) 
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electricity, and basic services hampers 
economic development and quality of life for 
the Province ’s 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 buſer 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 buſer zone (1,180 
km2). These rangelands support a variety 
of Ƌora 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 
aƎracting trekkers from around the world. 
Shey Phoksundo Lake, a Ramsar site, is the 

primary aƎraction 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 reptiles/ amphibians 
reported from this National Park (Bhuju et al. 
2007).

Rara National Park, located in Mugu and 
Jumla districts of Karnali Province, is a vital 
protected area that harbors a signiƈcant 
portion of rangelands. Spanning an area of 
106 km2 as a park and a 198 km2 buſer zone, 
the Park is home to the pristine Rara Lake, 
the largest lake in Nepal, and encompasses 
diverse ecosystems, including signiƈcant 
high-elevation rangelands. About 21.7% 
of the park area (23 km2) and 43.9% of 
the Buſer 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, oſering 
grazing grounds for sheep, goats, and yaks. 
Additionally, Rara National Park is a growing 
ecotourism destination, with the Rara 
Lake Trek aƎracting 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. 2007).

2.1. State of Rangelands

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 
Province is uneven. Dolpa alone accounts 
for 29% of the total rangeland area in Karnali 
Province, 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 

Figure 7. Extent and distribution of rangelands in Karnali 

Province.
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(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 
classiƈed as rangeland.  
Rangelands in Karnali Province 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 Karnali ’s 
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 
Province). 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 ƈelds used for grazing 
caƎle. Majority of the rangelands in Dailekh 
and Salyan fall under the 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 ƈelds. 

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). 

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 ƈgures are based on consultations and 
may contain omission errors in identifying and 
documenting rangelands. 

Figure 8. Distribution of rangelands across elevation 

gradients in Karnali Province.

Figure 9. Number of grazing pastures in seven districts of 

Karnali Province.



41

of Karnali Province, Nepal (2026-2036)

Rangeland Management Strategy and Action Plan

2.2. Seasonality of Rangeland 
Dynamics

Rangelands in Karnali Province show Ƌuctuating 
vegetation greenness according to diſerent 
seasons. The ridge plot shows the seasonal 
dynamics of rangeland in the Province based on 
variations in Normalized Diſerence Vegetation 
Index (NDVI) values across diſerent 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 shiƌed 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 
reƋected 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 reƋected in the NDVI plot by a broad and 
high-density curve, indicating a high NDVI value 
spread across a signiƈcant 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, eſectively 
ending the growing season for most plants. 
As a result of low temperatures and minimal 
precipitation, NDVI values decrease, reƋecting the 
reduction in active vegetation. The curves in the 

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

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

2.3. Ecosystem Services Provided 
by Rangelands

Rangelands in Karnali Province provide a wide 
range of critical Ecosystem Services (ES) or 
Nature ’s Contribution to People (NCP) as 
deƈned 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, 
Ƌora and fauna. Rangeland contributes to soil 
conservation, nutrient recycling, and water 
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, oſering a sense 
of place and identity for many communities.

2.3.1. Habitat for Flora and Fauna 

Floral diversity:  Karnali Province's rangelands 
host a rich diversity of plant species. Based on the 
compilation of Ƌoral data from secondary sources 
(Acharya and Paudel 2020; Shrestha et al. 2022; 
GBIF 2024) as well as the ƈeld studies, there could 
be 1,625 species and 73 intraspecies of Ƌowering 
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 Province 
include Asteraceae (228 species), Poaceae (121 
species), Fabaceae (91 species), Ranunculaceae 
(91 species) and Rosaceae (86 species) (Figure 
12). Based on the forage classiƈcation, 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-

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

(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 deƈned 18 diſerent types of NCP.
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elevation rangelands of Karnali Province (Devkota 
2008), along with 16 species of pteridophytes. 
Although these areas are rich in non-Ƌowering 
plants such as bryophytes and lichens, there are no 
authentic records of these plants in the rangelands 
of Karnali Province.

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 buƎerƋies (Figure 13). Based on a compilation 
of various sources, 41 species of mammals from 
16 families (Jnawali et al. 2011; Ghimirey et al. 
2014; Acharya et al. 2016; Kusi et al. 2019) and 
approximately 181 bird species (Baral et al. 2014; 
GrimmeƎ et al. 2016; Kusi 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 (Lynx 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 ƈnches, is the most represented with 27 
species, followed by the Muscicapidae family (24 
species of passerines) and the Accipitridae family 
(15 species of raptors). The open grasslands 
and their edges provide ideal habitats for these 
birds, oſering seed-bearing plants for ƈnches, 
accessible areas for passerines to ƈnd insects 
and seeds, and favorable hunting grounds for 
raptors. Notable avian species found in Karnali ’s 
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.

BuƎerƋy diversity is notable in the region, with 
approximately 94 species from ƈve families 
(Acharya and Paudel 2020), 26 of which are known 
to speciƈcally inhabit alpine rangelands.
Furthermore, Karnali river basin and its sub-

watersheds, encompassing major rivers, streams, 
and lakes—including high-elevation lakes beside 
these rangelands—support 93 species of ƈsh 
(Acharya and Paudel 2020), including 5 endemic 
species:  Balitora eddsi, Pseudecheneis serracula, 
Schizothorax nepalensis, Schizothorax raraensis, 

Figure 12. The most species rich plant families (top 15) found 

in the rangelands.

Figure 13. Number of species of ƈve faunal groups found 
in Nepal, Karnali Province and the rangelands in Karnali 

Province.
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and Schizothorax macrophthalmus.

Conservation status of Ƌora 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 Nature ’s 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 include provisions for 
the protection of wild species.

The IUCN Red List, which provides detailed 
information on species ’ 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 Province, 79 plant species 
are listed on the IUCN Red List. Among these, 
four species—Trillium govanianum, Cypripedium 
himalaicum, Dactylorhiza hatagirea, and Taxus 
contorta—are classiƈed as endangered (EN), while 
Nardostachys jatamansi is critically endangered 
(CR). Five species—Impatiens serratifolia, Ephedra 
gerardiana, Fritillaria cirrhosa, Paris polyphylla, 
and Cypripedium cordigerum—are considered 
vulnerable (VU). Additionally, 64 plant species from 
Karnali  Province’s rangelands are categorized as 
least concern (LC) by the IUCN.

Regarding the fauna, 41 mammal species found 
in Karnali Province'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 
Karnali  Province’s 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 
Province's rangelands are also listed in the 
appendices of CITES2. 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 (hƎps: / / cites.
org/ eng/ disc/ species.php).

Altogether, 22 mammal species from Karnali  
Province’s rangeland are listed in CITES 
appendices:  nine species in Appendix I, ƈve in 
Appendix II, and eight in Appendix III. Among birds, 
34 species found in Karnali ’s rangelands are listed 
in the CITES Appendices including ƈve 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 (hƎps: / / dnpwc.gov.np), and 14 
plant species (DPR 2012) as protected. Among 
the protected mammals, birds, and reptiles, 
ƈve mammals—namely Red panda (Ailurus 
fulgens), Musk deer (Moschus chrysogaster), 
Wild yak (Bos mutus), Snow leopard (Panthera 
uncia), Indian pangolin (Manis pentadactyla), 
and two birds namely Cheer pheasant (Catreus 
wallichii) and Himalayan monal (Lophophorus 
impejanus) are found in the rangelands of 
Karnali Province. Among the protected plants, 
Panchaule (Dactylorhiza hatagirea) is banned for 
collection, transportation, and trade, while Kutki 
(Neopicrorhiza scrophulariiƋora) is banned for 
export without identiƈcation and certiƈcation. 
Similarly, Jatamansi (Nardostachys jatamansi) and 
Sugandhawal (Valeriana jatamansi) are banned for 
export outside the country without processing 
(DPR 2012). 

2.3.2. 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 
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medicinal species such as such as Yarsagunbu 
(Ophiocordyceps sinensis), Jatamansi 
(Nardostachys jatamansi), Setakchini/ Khiraula 
(Polygonatum verticillatum), Kutki (Neopicrorhiza 
scrophulariiƋora), Padamchal (Rheum australe), 
Pakhanved (Bergenia ciliata), Ban lasun 
(Fritillaria cirrhosa), Atis (Delphinium himalayae), 
Sunpati (Rhododendron anthopogon), Dhupi 

(Juniperus spp.), Jimmbu (Allium hypsistum), 
Chuk (Hippophae salicifolia), Dale chuk  
(Hippophae tibetana), Ghuchii chayu (Morchella 
spp.), Rato chayu (Ganoderma spp.), Panchaule 

(Dactylorhiza hatagirea), and Satuwa (Paris 
polyphylla) are exclusively found in rangelands. 
Based on herbal trade data from the past 
ƈve ƈscal 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).

Of the 38 medicinal species traded 
from Karnali Province, the 15 most 
collected herbs (Figure 15) account 
for 95% of the trade volume. The ƈve 
most traded species by volume—
Zanthoxylum armatum, Polygonatum 
spp., Nardostachys jatamansi, 
Juniperus spp., and Bergenia 
ciliata—contribute 67% of the total 
trade volume.

Revenue from the top 15 species 
constitutes nearly 98% of the total 
revenue generated from the 38 
traded herbs (Figure 16). Among 
these, the ƈve species generating 
the most revenue—Ophiocordyceps 

sinensis, Nardostachys jatamansi, 
Polygonatum spp., Zanthoxylum armatum, and 
Neopicrorhiza scrophulariiƋora—collectively 
account for 84.4% of the total revenue.

Figure 14. Quantity and revenue amount of medicinal species collected 

from rangelands in Karnali over the last ƈve years.

Figure 15. Top 15 highest collected medicinal species. Figure 16. Top 15 highest revenue generating medicinal 
species.
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Figure 17. Yarsagunbu in its habitat showing the fungal stalk, the mummiƈed caterpillar is buried 
under the soil.  Photo: UƎam Babu Shrestha

Box I. Yarsagunbu-Himalayan Gold and Karnali ’s Prosperity

Yarsagunbu, also known as Yarsa, Yarcha or Kira, and commonly referred to as caterpillar fungus 
(scientiƈc 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 and Bawa 2013). It is renowned for its unique life 
cycle, exclusive distribution in high-elevation regions, various traditional and medicinal uses, and 
signiƈcant 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). 
Aƌer 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 leƌ 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. 

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 signiƈcant portion 
of Nepal's total Yarsagunbu supply (Shrestha and Bawa 2013).
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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, oƌen referred to as “Himalayan Viagra.” 
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 85–185 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 ƈve 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 ƈve years, generating approximately 12.8 million 
Nepali rupees in revenue per year (Figure 18). 

While the Yarsagunbu boom 
has brought economic beneƈts 
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 maƎer of life and 
death for many. The harvesting 
season oƌen sees conƋicts over 
pasture rights, with occasional 
violence. Additionally, around 
10 people die every year during 
Yarsagunbu collection while 
crossing cliſs and rivers, falling 
in avalanches, slipping in the 
snow and suſering 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 overharvesting. In addition, over harvesting and climate change 
pose signiƈcant 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 cuƎing 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, liƎers 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.

Figure 18. Quantity and revenue of Yarsagunbu collected 

from Karnali Province over the last ƈve years.
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2.3.3. 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 Ƌowers 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 species—Cyanthillium cinereum 
and Duhaldea cappa—are used for making Marcha 
(a mixed dough inoculate used as a starter culture 
to produce traditional alcoholic beverages). There 
are seven diſerent edible mushrooms found in 
the rangelands of Dolpa, Karnali (Devkota 2008).

2.3.4. Feed/ Grazing Ground for 
Livestock 

The rangelands of Karnali Province are home to 
more than 1,625 species of plants, with 56 species 
identiƈed 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 caƎle for their livelihoods, while lowland 
communities primarily rear buſaloes, caƎle, and 
goats. The Province's high-elevation rangelands 
support large populations of yaks, sheep, horses, 
caƎle, and goats. These activities generate income 
through the sale of livestock products such as 
ghee, meat, and woolen products, while also 
fulƈlling dietary needs with milk products and 

Livestock grazing in a pasture of Dolpa 

Photo: UƎam Babu Shrestha
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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 
(ƈeld 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 
caƎle (658,367) comprising the majority (NSO 
2021). The district-wise distribution of diſerent 
livestock populations is provided in Table 2.

2.3.6.  Water Quality and Quantity 
Regulation 

High-elevation rangelands in Karnali Province, 
oƌen 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, beneƈting the local 
environment. This water meets the needs of local 
herder communities and their livestock while 
Ƌowing downstream to support the water supply 
of other communities, irrigate agricultural lands, 
and maintain local ecosystems.

2.3.7. Soil Formation 

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

Table 2. District wise livestock population in Karnali Province.

District CaƎle Goat/ Chyangra Sheep Buſalo 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

2.3.5. 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 plants 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. 
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Province, rangelands are vital for both soil 
formation and soil erosion control, contributing 
signiƈcantly to the stability and sustainability of 
the region ’s 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 maƎer 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, beneƈting 
both local agriculture and livestock grazing. The 
protection and sustainable management of these 
rangelands are therefore crucial for maintaining 
soil health and preventing degradation. 

2.3.8. Carbon Sequestration

Although carbon sequestration by the rangelands 
in Karnali Province 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 and Shang 2013). 
The vegetation found in these rangelands stores 
carbon in plant biomass and the soil. Additionally, 

the accumulation of organic maƎer 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 oſset carbon emissions and 
reduce the concentration of greenhouse 
gases in the atmosphere. 

2.3.9. Pollination

In Karnali Province, 53 out of 76 (70%) 
commonly cultivated crops depend on 
insects such as honeybees, bumblebees, 
and Ƌies 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 Ƌowering plants, which 
aƎract a variety of pollinators, including 

bees, buƎerƋies, birds, and other insects. The 
presence of these pollinators ensures the 
successful reproduction of many plant species in 
the rangelands and the adjacent agricultural ƈelds. 
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 seƎings, 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.

2.3.10. Tourism 

The high-elevation rangelands contribute 
signiƈcantly to the scenic beauty of the region, 
aƎracting 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 Karnali—namely the Limi 
Valley (Humla) Trek, Shey Phoksundo National 
Park, Rara Lake Trek, and Upper/ Lower Dolpo 
Trek—pass through these rangelands (Figure 20). 
A signiƈcant portion of these routes traverses 
rangeland areas. The major tourist destinations 
include eight monasteries/ gompas, seven 
temples, ƈve natural and cultural landscapes, and 
seven water bodies (Table 3). 

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

Province.
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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 destinations—Shey 
Phoksundo National Park, Rara National Park, 
Upper/ Lower Dolpo, and Humla—collectively 
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, 
aƎracting 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. 

Visitor numbers have shown an increasing trend 
in recent years, reƋecting 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 

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)    

Figure 20. Major tourist destinations and routes in Karnali 

Province (Grey shaded area showing rangelands).

Figure 21. Percentage of tourists visiting four major 
trekking routes in Karnali Province. This ƈgure is based 
on the total number of visitors visited these destinations 
from 2019-2023 based on DNPWC and MoCTCA data. 
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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. 

2.3.11. Learning

The vast rangeland landscapes in Karnali Province 
serve as living laboratories, oſering 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, 
Ƌora and fauna, many of which are endemic 
or adapted to extreme conditions, making 
them invaluable for scientiƈc 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 
scientiƈc understanding but also provides 
sustainable practices that can inform modern 
conservation eſorts. By supporting education, 
research, and cultural preservation, rangelands 
contribute signiƈcantly to the well-being and 
knowledge systems of people.

2.3.12. 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 
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.

2.3.13. Transhumance Practices

Transhumance is a traditional pastoralist practice 
involving the seasonal movement of livestock 
between ƈxed 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 caƎle, 
to high-elevation pastures during the summer 
months and bringing them down to 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 paƎern 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 
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highlands helps maintain natural regeneration and 
the overall health of the rangeland ecosystem. 
Seasonal grazing paƎerns help preserve the 
biodiversity of alpine meadows and forests. The 

periodic absence of livestock allows plant species 
to regenerate and supports diverse wildlife 
habitats (Basnet and Chaudhary, 2017).

Box II. Transhumance Practices 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 23). Before departing for 
the pasture, the exact date of departure is ƈxed by the Lama, a Buddhist spiritual leader. On that 
day, they proceed with their herd aƌer a ceremonial send-oſ 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 grass and water. In the winter months, sheep-goat herders and 
horsekeepers 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 signiƈcantly declined due to 
restrictions on open grazing by lowland community forests, resulting in a decrease in the number 
of herders and livestock over time.

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 caƎle was a symbol of wealth; the larger 
the number, the richer the household. Limi Valley ’s 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 signiƈcant decline 
in livestock farming in the three villages of Limi Valley due to the lack of winter pastures. The 
residents of the 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 the peak and return to the starting point (Takur Khola) by Aswin/ Kartik (September-
November) (Figure 22, 23).

Figure 22.  Transhumance route and stop points of Dojam-Simkot area in Humla.
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Figure 23. Transhumance routes in Humla District.

Figure 24. A 
transhumant herder 
guiding livestock 
(Top) and inside 
his shed in Limi 
Valley, Humla. 
Transhumance is a 
dominant pastoral 
practice in Karnali 
 
Photo: UƎam Babu 
Shrestha
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2.4. Rangeland Changes

Rangelands in Karnali Province are undergoing 
rapid transformations on multiple levels. Long-
term satellite-derived NDVI data spanning 23 years 
show signiƈcant 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 
reƋect improved vegetation conditions or the 
encroachment of shrubs and woody species. 
These variations in annual NDVI values are closely 
linked to livestock grazing paƎerns. Two livestock 
censuses (2011 and 2021) show that the total 
number of livestock—caƎle, sheep, goats, yaks—
grazing on these rangelands has increased over 
time. In addition to these shiƌs 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 aſecting these ecosystems, 
driven by both over-exploitation and changing 
environmental conditions.

Figure 25. Map showing the areas with signiƈcant decrease of NDVI over the last 23 years.

2.4.1. 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 signiƈcant 
degradation, reƋected 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). 
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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 signiƈcant 
increases in NDVI values in rangeland areas over 
the period from 2000 to 2023.

Figure 26. Map showing the areas with signiƈcant increase 
of NDVI over the last 23 years.

2.4.2. 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 caƎle, 178,650 buſalo, 13,085 yaks, 
224,851 sheep, and 1,007,985 goats in 2011. In 
2021, there were 658,367 caƎle, 164,117 buſalo, 
1,272,580 goats, and 203,850 sheep. On average, 
the caƎle population declined by 9.18%, the sheep 
population declined by 9.33%, and the buſalo 
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 (caƎle, goat, buſalo and sheep) 
are shown in Figure 27, showing mixed trends 
across the municipalities. CaƎle populations 
declined in 48 municipalities and increased in 31 
municipalities. Among the municipalities with 
declining caƎle 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 caƎle 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.

Figure 27. 

Municipal level 

change in the 

number of major 

livestock in 

Karnali Province.
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Buſalo 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%.

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 a slight 
increase of horse/ asses ’ populations from 28,023 
in 2012 to 31,012 in 2022 (MoALD 2023).

2.4.3. Changes in Floral and Faunal 
Population 

There is no reliable study on the population 
status of Ƌora and fauna in Karnali Province. 
However, IUCN Red List data provides proxies of 
the populations of several threatened Ƌoral and 
faunal species found in the rangelands in Karnali 
Province. 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).

Table 4. Trends of rangeland Ƌora 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



58

Rangeland Management Strategy and Action Plan

of Karnali Province, Nepal (2026-2036)

Of the 79-plant species from Karnali Province ’s 
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 species—Trillium govanianum, 
Cypripedium himalaicum, Dactylorhiza hatagirea, 
and Taxus contorta—are endangered. Additionally, 
four species—Ephedra gerardiana, Fritillaria 
cirrhosa, Paris polyphylla, and Cypripedium 
cordigerum—are classiƈed 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 classiƈed 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 Ƌavigula) 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 classiƈed 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 (DuƎaphrynus 
melanostictus) is increasing, and the remaining 
four species have declining populations.

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
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Aconitum sp., a high-altitude medicinal plant species 
Photo: UƎam Babu Shrestha
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Introduction of Drivers of  
Rangeland Change

Drivers are generally deƈned 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 ‘pressures ’ include land use change, climate 
change, invasive species, direct extraction, and 
pollution. The indirect drivers, or 'underlying 
causes,' indirectly aſect 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 
inƋuence direct drivers over time (Díaz et al. 2015; 
Watson et al. 2019), thereby aſecting the state 
of ecosystems, such as rangelands. Adopting 
these deƈnitions, 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 (Figure 28). Like many other regions 
around the world, Karnali Province ’s rangelands 
are inƋuenced by a complex interplay of natural 

and anthropogenic drivers that contribute 
to their degradation, loss of biodiversity, and 
conservation.

3.1. Anthropogenic Direct Drivers 
of Rangeland Change

3.1.1. Land Use and Land Cover Change

Major land use and land cover changes observed 
in the rangelands of Karnali Province are 
construction of roads and other infrastructure, 
encroachment of rangelands for agriculture, 
and pastoral abandonment. These activities 

CHAPTER 

Drivers of Rangeland Change 
in Karnali Province

3

Figure 28. Anthropogenic and natural drivers of rangeland 

change in Karnali Province.

Rangeland (Guthichaur) is increasingly covered by 

plastic waste, unpalatable species (Rumex nepalensis)  
Photo: UƎam Babu Shrestha
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Figure 30. Road networks in Karnali Province (district wise 

road length is shown in bars).

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 shows the maximum 
increase in Jajarkot, followed by Dailekh, Jumla, 

and Kalikot Districts. However, this ƈgure does 
not include locally built road tracks and paths 
using heavy machinery. Road data extracted from 
the open street map shows a signiƈcant 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 Province. 

Although landslides around the roads in Karnali 
Province are visible, the causal relationship 
between road construction as a driver of 
landslides has not been well understood in Karnali 
(Figure 31). But the number of landslides in Karnali 
Province has increased signiƈcantly in recent 
years and the impacts of landslides, such as 
human deaths, death of caƎle, damage to houses 
and properties have also increased (Figure 32). 
The use of heavy machinery for road construction 

also increased soil compression resulting in 
decreased water percolation into soil, increased 
runoſ, 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 inƈltration of water into the soil, increasing 
runoſ, and lowering the availability of water 
for vegetation (Coppock et al. 2017). This can 
exacerbate the eſects of droughts and lead to 
further degradation of rangelands.

Furthermore, erosion-led loss of topsoil has 
reduced the vegetation cover in many areas 
(Figure 31). Although the impacts of road 
construction on Karnali  Province’s rangeland are 
not fully known, land use changes can cause the 
loss of native plant and animal species (Tsegaye 
et al. 2010). Fragmentation of rangelands due to 
roads makes it diƂcult for wildlife and livestock to 
access traditional grazing areas. This reduction in 
biodiversity weakens the resilience of ecosystems, 
making them more vulnerable to environmental 
changes. It also impacts the pastoral system 
because of the limited availability of pastoral 
resources (Coppock et al. 2017). 

Encroachment:  Along with infrastructure 
development, encroachment of rangelands for 
agriculture development is one of the major 
drivers of degradation. As arable land becomes 
scarcer, farmers are increasingly using rangelands 
for cultivation, leading to the conversion of these 
areas into croplands. This not only reduces the 
extent of rangelands but also disrupts the natural 
vegetation and soil structure, leading to soil 
erosion and loss of biodiversity. 

Figure 29. Change in road length across 10 districts in Karnali 
Province (*Road length of Surkhet has shown decreased due 
to the change in district boundary).
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For example, approximately 10 ha of open pasture 
near forests, previously under the Syanipatal 
Kafalbari Community Forest in Jumla, were 
encroached by 11 farmers who converted the 
community land into a private apple orchard. 
Although this encroachment occurred a decade 
ago, in May 2024, about 1,000 apple trees 
planted on the encroached land were removed 
by the community forestry user group, with 
assistance from the Division Forest OƂce 
(hƎps: / / nagariknews.nagariknetwork.com/ social-
aſairs/ 1436254-1716103601.html). 
However, similar instances of encroachment, 
where traditional pastures have been converted 
into agricultural ƈelds, have also been observed 
in other parts of Jumla, (Guthichaur area), Mugu 
(Salleri area of Rara National Park), and Dolpa 
(Majphal area). 

Pastoral Abandonment:  Youth, particularly the 
educated ones, are increasingly disinterested 
in pursuing herding as a livelihood. A reduction 
in grazing land productivity, greater awareness 
among high-elevation communities about 
the importance of education, the emergence 
of alternative occupations, and expanding 
employment opportunities in cities and overseas 
collectively threaten the continuity of traditional 
herding practices among younger generations 
(Banjade and Paudel 2008). Additionally, the 
diminishing social recognition and prestige 
associated with herding, especially when 
compared to opportunities in urban areas or 
abroad, further contributes to the decline in 
the number of youths engaging in herding 
activities (Pandey and Chetri 2005; Banjade and 
Paudel 2008; Tiwari et al. 2020). Migration has 

led to a population decline in the mountainous 
municipalities of Karnali Province, resulting in a 
shortage of herders (Gentle and Thwaites 2016). 
This shiƌ has led to pastoral abandonment in 
several areas of Karnali Province, resulting in 
a decline in the number of herders and the 
abandonment of herding altogether.

In many parts of Karnali Province, shepherds and 
herders are leaving their traditional occupations 
due to socioeconomic and ecological changes. 
Pastoral abandonment has become a signiƈcant 
issue, particularly in areas where traditional pastoral 
practices are no longer viable. For instance, in the 
Namkha area of Humla, there were more than 
100 herding huts 10-15 years ago, but now only 
around 40 remain (ƈeld survey). Both the number 
of herders and livestock have declined. One herder 
recalled that the high pastures were ƈlled with large 
numbers of sheep and yaks 10-15 years ago, but 

Figure 31. A huge gully formation due to the road construction destroying rangelands. Photo: UƎam Babu Shrestha

Figure 32. Decadal landslide incidences (in Box plot) and 

the total impacts of those landslides (in bars).
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now their numbers have signiƈcantly decreased. In 
some areas, although the number of herders has 
reduced, the livestock numbers have remained the 
same because livestock owners hire or pay herders 
to manage their animals. Abandoned rangelands 
are oƌen subject to ecological succession, leading 
to the proliferation of unpalatable species and 
shrubs that further degrade the rangelands and 
reduce productivity (Sharma et al. 2014). 

3.1.2. Climate Change

Karnali Province has witnessed signiƈcant changes 
in average annual temperature and precipitation 
paƎerns over the period from 1950 to 2023. The 
Province experienced an overall change in annual 
average temperature, with an average increase 
of 0.01° Celsius/ year. However, temperature 
changes varied across the region, with some 
areas seeing an increase of 0.056° Celsius/ year, 
while others experienced a smaller increase of 
0.012° Celsius/ year (Figure 33 leƌ). Among the 
districts, Dolpa (0.017° Celsius/ year) and Rukum 
West (0.016° Celsius/ year) recorded the largest 
temperature increases, while Surkhet (0.007° 
Celsius/ year) and Dailekh (0.008° Celsius/ year) 
saw relatively smaller increases (Table 5).

When comparing temperature changes with 
elevation, there was no consistent paƎern of 
warming across diſerent elevations. The most 
signiƈcant temperature increases were observed 

in regions with elevations between 2,000-3,000 m 
(median increase of 0.041° Celsius/ year), followed 
by areas at 3,000-4,000 m (median increase of 
0.036° Celsius/ year) and 4,000-5,000 m (median 
increase of 0.029° Celsius/ year). In contrast, 
regions below 1,000 m (median increase of 0.021° 
Celsius/ year) observed the smallest temperature 
increases (Figure 34 leƌ).

This warming trend coincides with the regions 
containing the largest rangeland areas in Karnali 
Province. Notably, the areas with elevations 
between 2,000-3,000 m, 3,000-4,000 m, and 
4,000-5,000 m, which collectively account 
for 74.2% (774,634 ha) of the total rangeland in 
Karnali, have experienced higher rates of warming 
(Figure 34 right).

Similarly, there have been changes in annual 
precipitation paƎerns in Karnali Province, with 
both increasing and decreasing trends. In many 
parts of the Province, annual precipitation has 
decreased, indicating increased dryness in 
recent years, particularly in the low-lying areas. 
For example, Surkhet and Dailekh districts have 
experienced a decrease in annual precipitation 
by -5.2 mm/ year and -4.8 mm/ year respectively. 
However, Humla district has seen the lowest 
increase but insigniƈcant (Table 5). The Limi Valley 
area has seen an increase in annual precipitation 
(Figure 33 right).

Table 5. Changes in annual maximum, minimum and mean temperature and annual precipitation change 
in 10 districts of Karnali Province from 1950-2023.

District Maximum 
Temperature (°Celsius/ year)

Minimum 
Temperature (°Celsius/ year)

Mean 
Temperature (°Celsius/ year)

Annual 
Precipitation (mm/ year) 

Dolpa 0.018 0.016 0.017 -1.21

Humla 0.014 0.017 0.016 -0.48

Jumla 0.015 0.016 0.016 -2.05

Kalikot 0.014 0.016 0.015 -3.47

Mugu 0.016 0.016 0.016 -1.61

Surkhet 0.002 0.012 0.007 -5.24

Dailekh 0.005 0.011 0.008 -4.82

Jajarkot 0.010 0.014 0.012 -2.80

Rukum West 0.013 0.019 0.016 -2.14

Salyan 0.006 0.012 0.009 -3.05
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When analyzing precipitation changes, a 
consistent paƎern of decreasing precipitation 
with increasing elevation was observed. The most 
signiƈcant decrease in precipitation occurred in 
regions with elevations below 1,000 m (-0.195 
mm/ year), followed by regions between 2,000-
3,000 m (-0.157 mm/ year). The smallest decrease 
in precipitation was observed in regions at 
elevations between 5,000-6,000 m (-0.074 
mm/ year), followed closely by regions at 4,000-
5,000 m (-0.078 mm/  year). 

A Province-level analysis of 23 major climate 
extreme indices related to precipitation and 
temperature revealed that most extreme heat 

Figure 33. Change in average annual temperature (leƌ) and total annual precipitation (right) from 
1950-2023.

indices are increasing, while precipitation indices 
show mixed trends (Table 6). For example, the 
indices for cold days (ID) and cold nights (FD) 
have signiƈcantly decreased, indicating a notable 
reduction in the number of cold days (-0.14, p = 
0.037) and cold nights (-0.21, p = 0.007) per year, 
with the decline being more pronounced among 
frost days. Although both dry spells (CDD) and 
wet spells (CWD) have shown a decline, these 
trends are not statistically signiƈcant.
While all precipitation extreme indices (R99pTOT, 
R95pTOT, Rx1day, Rx5day) exhibited declining 
trends, only Rx5day showed a statistically 
signiƈcant decrease (-0.09, p = 0.0419). The 

Figure 34. Slope showing the trends of temperature change across elevation gradients in 

Karnali Province (leƌ) and elevation-wise rangeland distribution (right).
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increase in average annual temperature has had 
signiƈcant impacts on temperature extreme 
indices, with hot extreme indices (TXx, TNx, TXn, 
TNn) showing a signiƈcant increase. In contrast, 
the cold extreme index (TX10p, percentage of 
cold days) showed a signiƈcant decrease (-0.11, 
p = 0.0005), while TX90p (percentage of warm 

Table 6. Change in extreme indices in Karnali Province from 1950-2023.

SN Climate extreme indices Unit Slope

1
Annual count of days when daily maximum temperature is less 
than 0°C (ID)

Days -0.14*

2
Annual count of days when daily minimum temperature is less 
than 0°C (FD)

Days -0.21**

3
Maximum length of dry spell, maximum number of consecutive 
days with daily precipitation less than 1mm (CDD) 

Days -0.03

4
Maximum length of wet spell, maximum number of consecutive 
days with daily precipitation greater than or equal to 1mm (CWD)

Days -0.1

5
Annual total precipitation when daily precipitation is greater than 
the 99th percentile (R99pTOT)

mm -0.1

6
Annual total precipitation when daily precipitation is greater than 
the 95th percentile (R95pTOT)

mm -0.83

7
Annual count of days with at least 6 consecutive days when 
daily maximum temperature is greater than the 90th percentile 
(WSDI)

Days 0.0**

8
Annual count of days with at least 6 consecutive days when daily 
minimum temperature is less than the 10th percentile (CSDI)

Days -0.16**

9 Simple precipitation intensity index (SDII) mm/ day -0.01*

10
Annual (1 Jan–31 Dec in NH) count between ƈrst span of at least 
6 days with TG > 5°C and ƈrst span aƌer 1 July of 6 days with 
TG < 5°C (Growing Season length, GSL)

Days 0.17*

11
Annual count of days when precipitation is greater than or equal 
to 10mm (R10mm)

Days -0.08

12
Annual count of days when precipitation is greater than or equal 
to 20mm (R20mm)

Days 0

13 Annual total precipitation in wet days (PRCPTOT) mm -2.26*

14
Percentage of days when daily maximum temperature is less 
than the 10th percentile (TX10p)

% -0.11**

15
Percentage of days when daily maximum temperature is greater 
than the 90th percentile (TX90p)

% 0.1**

16
Percentage of days when daily minimum temperature is greater 
than the 90th percentile (TN90p)

% 0.13**

17 Monthly maximum value of daily maximum temperature (TXx) °C 0.01**

days) and TN90p (percentage of warm nights) 
demonstrated signiƈcant increases. Additionally, 
the growing season length, as indicated by 
the Growing Season Length Index (GTR), has 
signiƈcantly increased (0.17, p = 0.03), suggesting 
an extended growing season.
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18 Monthly maximum value of daily minimum temperature (TNx) °C 0.01**

19 Monthly minimum value of daily maximum temperature (TXn) °C 0.01**

20 Monthly minimum value of daily minimum temperature (TNn) °C 0.01**

21 Daily temperature range (DTR) °C 0

22 Monthly maximum 1-day precipitation (Rx1day) mm -0.01

23 Monthly maximum consecutive 5-day precipitation (Rx5day) mm -0.09*

*p ≤ 0.05, ** p ≤ 0.01 

Although rangelands in Karnali Province have 
experienced changes in temperature and 
precipitation, there has been no comprehensive 
scientiƈc study assessing the impacts of climate 
change on rangelands in Nepal, including Karnali 
Province. Climate change likely poses a signiƈcant 
threat to the rangelands of Karnali Province, with 
increasing temperatures, shiƌing precipitation 
paƎerns, and more frequent extreme weather 
events potentially leading to alterations in 
growing seasons, reduced water availability, and 
increased vulnerability to soil erosion. The shiƌing 
climate may also be aſecting the distribution 
and composition of vegetation, leading to the 
encroachment of invasive species and shrubs 
and a decline of palatable forage plants. Local 
herders have experienced increased shrubs and 
non-palatable species in rangelands. While the 
precise impacts of climate change on Karnali 
Province's rangelands are not fully understood, 
the following paragraphs outline how rangeland 
ecosystems worldwide have been impacted by 
climate change, which may be relevant to Karnali 
Province as well.

Climate change is considered a major 
anthropogenic direct driver of rangeland 
change. The impact of climate change on 
rangelands is inƋuenced mainly by three major 
climatic parameters:  changes in temperature, 
precipitation, and atmospheric carbon dioxide 
levels, all of which alter the overall processes, 
properties, and biophysical responses of 
rangeland ecosystems (Hoſman and Vogel 2008; 
Polley et al. 2013; Mccollum et al. 2017). Climate 
change aſects rangelands directly by altering 
these climatic factors and indirectly by enhancing 
disturbance processes such as ƈre, erosion, 
drought, invasive species, and insect outbreaks 
(Getabalew and Alemneh 2019).

Higher temperatures accelerate evapotranspiration, 
reducing soil moisture (Wan et al. 2005) and further 
stressing rangeland vegetation (Polley et al. 2017). 

Warming can cause plant species to migrate to higher 
elevations, altering species composition in rangelands, 
with drought-resistant or woody plant species 
becoming more dominant (Sankaran et al. 2005; Polley 
et al. 2013; Concilio et al. 2013). This shiƌ can result in 
the loss of species adapted to cooler, higher-elevation 
climates and the introduction of new species that may 
not be suitable for the existing rangeland ecosystem 
(Morriën et al. 2010; Simberloſ et al. 2010), thereby 
reducing the quality of forage available for livestock.

Changes in precipitation paƎerns can lead to 
droughts or Ƌooding (Trenberth 2011), both 
of which negatively impact forage availability. 
Drought conditions reduce the growth of 
grasses (Getabalew and Alemneh 2019), leading 
to lower productivity and the carrying capacity 
of rangelands. Conversely, excessive rainfall 
combined with increased temperatures can cause 
soil erosion and degradation, further reducing the 
land's ability to support vegetation. Erosion, loss 
of soil fertility, and reduced water inƈltration are 
common problems that reduce the land's capacity 
to maintain vegetation and ecosystem functions 
(Zuazo and Pleguezuelo 2009).
Climate change also exacerbates the spread 
of invasive species, which can outcompete 
native plants for resources. Invasive species 
oƌen thrive in disturbed environments and can 
dominate landscapes, leading to a reduction 
in biodiversity and the displacement of native 
species (MacDougall and Turkington 2005). 
The encroachment of shrub species due to 
climate change further impacts rangelands by 
suppressing the growth of herbaceous species 
(Rundel et al. 2014), decreasing biodiversity, and 
reducing the carrying capacity of the rangeland 
(Ward 2005). This increase in invasive species 
poses signiƈcant challenges to livestock health 
and pasture productivity.

Additionally, climate change aſects the 
hydrological cycle, leading to altered water 
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availability in rangelands (Trenberth 2011). 
Alterations in snowmelt and changes in rainfall 
paƎerns can decrease water availability for both 
plants and animals, further stressing rangeland 
ecosystems (Polley et al. 2013).

The ecological changes caused by climatic 
drivers carry serious economic and social costs. 
For example, the reduction in forage quality and 
availability directly impacts livestock productivity 
(Polley et al. 2013). This, in turn, aſects the 
livelihoods of pastoral communities that depend 
on rangelands for grazing their animals, reducing 
their income by diminishing herd sizes (Ayele et 
al. 2020). Additionally, managing the impacts of 
climate change requires signiƈcant investment 
in adaptation strategies and mitigation eſorts, 
which can be costly, especially for resource-
limited regions like Karnali Province.

3.1.3. Invasive Species, Shrub and 
Unpalatable Species 

Out of the 30 species of invasive alien plants 
(IAPs) reported from Nepal (Shrestha et al. 2024), 
19 have already been identiƈed in Karnali Province. 
Based on the modeling of climatically suitable 
habitats (Shrestha and Shrestha 2019), this 
Province may be suitable for as many as 21 IAPs 
(Figure 35). Furthermore, current surveys may 
not have captured all the IAP species present in 
Karnali Province. Even if they have, there is a high 
likelihood that the remaining species could soon 
colonize the Province. 

The distribution of IAPs varies by district, with lower 
elevation areas such as Surkhet (17 species), Salyan 
(16 species), and Dailekh (15 species) reporting 
higher numbers of IAPs compared to higher 
elevation districts like Dolpa (no IAPs reported 
so far), Humla (2 species), and Mugu (2 species) 
(Figure 36). Habitat suitability models also indicate 
that lower elevation districts have maximum areas 
suitable for a higher number of IAPs. For instance, 
Surkhet, Jajarkot, and Rukum West Districts each 
have suitable habitats for 21 species, yet the number 
of IAPs reported from these districts is lower. Even 
in higher elevation districts, climatic suitability 
suggests the potential for a higher number of 
species, although fewer IAPs are currently reported. 
Although rangeland habitats are currently less 
impacted by IAPs, they are at risk of being aſected 
in the future, especially as warming temperatures 
create more suitable conditions for these species in 
areas that are not currently vulnerable. Rangelands 
are generally more vulnerable to plant invasions 
than other vegetation types, such as forests (Dhakal 
et al. 2024). The proliferation of invasive species in 
rangelands is oƌen driven by overgrazing, which 
creates disturbed areas more susceptible to 
invasion (Paneru et al. 2023). Therefore, there is 
a high risk of invasive species spreading in the 
rangelands of Karnali, even in currently undisturbed 
areas.

Although studies on the impacts of invasive 
species on rangelands in Nepal, including Karnali, 
are seriously lacking, research conducted 
elsewhere suggests that invasive species can 

Figure 35. Occurrence and predicted distribution of invasive alien plants in Karnali Province.
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displace native species, reduce biodiversity, and 
alter ecosystem functions by changing species 
composition, soil health and soil microbial 
communities, ƈre regimes, and nutrient cycling, 
leading to serious socioeconomic consequences 
(Timsina et al 2011; Eviner et al. 2012; Eviner and 
Hawkes 2012). Invasive species oƌen outcompete 
native plants for resources such as sunlight, 
water, and nutrients, reducing the diversity 
of native plant species (O ’Connor et al. 2014, 
O ’Connor and van Wilgen 2020), with some native 
species potentially being driven to local extinction 
(DiTomaso et al. 2017). 

Invasive species not only alter the structure of 
rangeland ecosystems but also their ecological 
functions. By changing the composition of plant 
communities, they can aſect soil properties, 
hydrology, and nutrient cycling (Bais et al. 2003). 
Some invasive species degrade soil quality by 
altering its chemical composition, reducing its 
fertility, and disrupting soil microbial communities 
(Eviner et al. 2012; Jordan et al. 2008). This 
degradation makes it diƂcult for native species 
to re-establish, further entrenching the invasive 
species. Additionally, some invasive species 
increase the frequency and intensity of wildƈre 
by adding more combustible material to the 
landscape (Brooks et al. 2004). This change in ƈre 
regimes can further harm native plant communities 
and promote the spread of ƈre-adapted invasive 

species. Certain invasive species also alter nutrient 
dynamics, oƌen leading to the depletion of soil 
nutrients (DiTomaso 2000), resulting in poorer soil 
quality and reduced productivity over time.

Invasive plants are oƌen less palatable to livestock 
than native species, decreasing the quality 
and quantity of available forage in rangelands 
(Schmelzer et al. 2014; Shrestha et al. 2019). This 
reduction in forage can lower the carrying capacity 
of rangelands, negatively impacting livestock 
productivity and the livelihoods of people who 
depend on grazing (DiTomaso 2000). 

Although higher elevation rangelands in Karnali 
Province are currently free or less encroached 
by invasive plants, these rangelands are now 
increasingly dominated by shrubs and woody 
species, which have emerged as a signiƈcant 
problem for rangeland degradation in recent times 
in Nepal (Sharma et al. 2014). Many rangeland 
sites are witnessing an increasing abundance of 
Rumex nepalensis (locally called Halhale), a native 
but expansive non-palatable perennial herb 
species, probably due to overgrazing and other 
disturbances that damage rangeland vegetation 
(Kala and Rawat 1999; Thapa et al. 2016). In areas 
where grazing pressure has declined, there has 
been a notable increase in shrub encroachment, 
particularly by species that are unpalatable to 
livestock (ƈeld observation, Figure 37). 

Figure 36. District wise number of invasive alien plant occurrence and presence of predicted 

suitable habitat.



69

of Karnali Province, Nepal (2026-2036)

Rangeland Management Strategy and Action Plan

The distribution, size, and density of native and 
non-native woody vegetation are inƋuenced by 
factors such as livestock grazing (Madany and West 
1983; Archer et al. 2017), climate (mainly changes 
in temperature and precipitation), topography, 
and atmospheric carbon dioxide levels (Archer 
et al. 2017). Woody or shrub expansion aſects 
rangelands through three primary pathways:  altering 
ecohydrology, modifying vegetation dynamics, and 
facilitating further encroachment and establishment 
of woody plants (Archer et al. 2017).

As woody plants, including shrubs, become more 
dominant, they can outcompete and reduce the 
diversity of understory vegetation (Hughes et al. 
2006). This leads to a decline in species richness, 
particularly in areas where shrub cover is dense 
(Anadón et al. 2014). With increasing shrub cover, 
the diversity of herbaceous plants decreases, 
resulting in a more homogenous plant community 
dominated by shrubs (Archer et al. 2017). This shiƌ 
in vegetation reduces the area available for grass, 
leading to the dominance of less palatable species 
and directly impacting the quality and quantity 
of forage available for livestock and wildlife. As 
a result, the carrying capacity of rangelands 
decreases, making them less productive and 
sustainable for grazing (LiƎ and Steidl 2010).
The transition from grass-dominated to shrub-
dominated vegetation can also lead to changes 

in soil properties, such as reduced soil organic 
carbon (SOC) and total soil nitrogen (TSN), 
particularly in soils with speciƈc textures (e.g., 
sandy loam) (Archer et al. 2017). This degradation 
further reduces land productivity and increases 
runoſ, altering soil inƈltration rates and impacting 
soil quality and spatial heterogeneity (Archer 
et al. 2017). Shrubs oƌen have higher water-
use eƂciency than grasses, especially in upland 
areas (Bonan 2008), and their encroachment can 
decrease groundwater recharge (Tennesen 2008). 
This shiƌ in vegetation can alter the hydrological 
balance of the ecosystem, potentially reducing 
water availability for other plants and animals and 
impacting the overall health of the rangeland. 
Additionally, increased woody species can alter 
ƈre regimes, leading to either increased ƈre risk 
due to the accumulation of woody biomass or 
decreased ƈre frequency, further promoting 
woody encroachment (Polley et al. 2017).

3.1.4. Pollution

Pollution in the high-elevation rangelands of 
Karnali Province, 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. Small towns (e.g., Simikot, 
Martadi, Manma, Khalanga, Dunai) in the region are 

Figure 37. Shrub expansion shrinking grazing lands in Limi area, Humla. Photo: UƎam Babu Shrestha
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struggling to ƈnd economically viable options for 
managing municipal solid waste. When herders, 
pilgrims, herb collectors, and tourists venture 
into these pristine pastures, they oƌen bring with 
them food items such as noodles, biscuits, and 
other dry foods packaged in plastic and other 
non-biodegradable materials. Unfortunately, 
due to the lack of proper waste disposal options, 
and monitoring mechanisms, much of this waste 
is leƌ in the rangelands, leading to a signiƈcant 
accumulation of solid waste.

The increase in visitor numbers in areas like Limi, 
Shey Phoksundo, and Rara, while beneƈcial for 
local economies, exacerbates the problem by 
increasing the volume of waste, including glass 
and plastic boƎles, food packaging, and other 
materials that are oƌen liƎered openly. Due to the 
absence of proper waste management facilities in 
these remote areas, much of this waste is either 
burned or simply discarded, further polluting 
the environment (pers. obs.). Although the per 
capita daily waste generated by visitors in these 
areas has not been studied, research conducted 
in the Sagarmatha National Park and Annapurna 
Conservation Area of Nepal showed that the daily 
waste generated by a visitor is comparable to 
the waste generation rate in some cities of Nepal 
(Manfredi et al. 2010; Adhikari et al. 2024). While 
recent years have seen signiƈcant eſorts to clean 
up tourist routes, such as those in the Everest 
region of Nepal, the issue of trash generated on 
trekking or bus routes across the Karnali Province 
has largely been overlooked.

During the Yarsagunbu collection season, tens 
of thousands of harvesters visit high-elevation 
rangelands every year. In the past, Yarsa collectors 
used to carry homemade bread, roasted corn, 
and beaten rice, but these food items have been 
almost entirely replaced by packaged foods and 
drinks available in the market, which are easier 
to use and more aſordable with Yarsa money. 
Although in some pastures, harvesters are urged to 
bury plastic packaging and boƎles, in most areas, 
these items are simply liƎered around, leaving the 
pastures ƈlled with plastics, abandoned clothes 
and shoes, torn pieces of tarpaulin, maƎresses 
and boƎles. A study conducted in Dolpa's 
pastures indicated that solid waste management 
was the second-highest sustainability concern 
aƌer rotational harvesting among Yarsagunbu 
collectors (Shrestha and Bawa 2014). Moreover, 
the practice of open defecation by Yarsagunbu 
collectors has raised concerns about water 
contamination downstream, as contaminants 
from human waste can easily seep into water 

sources during the monsoon, posing health risks 
to both wildlife and people living downstream. 
Unfortunately, studies in this area are completely 
lacking.

Pollution, particularly from solid waste liƎered 
haphazardly, not only degrades the natural 
beauty of these landscapes but also threatens 
the delicate balance of ecosystems that support 
a wide range of plant and animal species. The salt 
in plastic packaging, for example, aƎracts both 
wild and domestic animals, and in some instances, 
livestock and wildlife have been known to 
consume the plastic (pers. comm.). Despite these 
growing concerns, the cumulative eſects of solid 
waste pollution on the ecology and biodiversity of 
Karnali Province have yet to be explored.

3.1.5. Extractive Activities

Extractive activities such as the collection of 
medicinal species, grazing, 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 (Bai et al. 2007; Eldridge et al. 2016). 
For instance, moderate grazing in rangelands can 
enhance Ƌoral diversity by controlling dominant 
species or shrubs (Elias and Tischew 2016; Thapa 
et al. 2016), promoting grass regeneration (Grubb 
1977), facilitating seed dispersal (Albert et al. 
2015), and increasing community heterogeneity 
(Limb et al. 2018). In contrast, the high density of 
livestock, combined with limited grazing areas, 
has led to the overuse of rangelands, resulting 
in the loss of vegetation cover, soil erosion, and 
reduced land productivity.

3.1.5.1. Grazing 

Overgrazing occurs when the stocking rate 
exceeds the rangeland's carrying capacity, 
resulting in negative impacts on vegetation, soil 
properties, and nutrient cycling (Steinfeld et al. 
2006). Although rangelands are underutilized 
in some areas of Karnali Province, accessible 
rangelands are heavily overgrazed based on the 
local’s perceptions and ƈeld observations during 
this study. 

The long-term trends (1985-2021) of four major 
livestock species (CaƎle, Goat, Sheep, and Buſalo) 
dependent on rangelands in Karnali illustrate a 
consistent increase in population over time (Figure 
38). However, there is variation among the diſerent 
livestock populations. Initially, CaƎle and Goat 
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populations were higher compared to Sheep and 
Buſalo, with CaƎle showing the most signiƈcant 
decrease over time. While the Goat, Sheep, and 
Buſalo populations have increased, the CaƎle 
population has declined. The Goat population, 
in particular, has seen a sharp increase, followed 
by a signiƈcant rise in the Buſalo population. The 
sharp increase of Goat population might be due 
to the extension of xerophytic vegetation type 
(Chaudhary et al. 2007).

Despite the variation in livestock populations 
and locations, the overall livestock population is 
increasing in Karnali Province. In some municipalities, 
this increase may have led to overgrazing, while 
in others, rangelands may be underutilized 
relative to their carrying capacity. To explore 
this spatial variation, we compared municipal-
level livestock density (Animal Units per hectare) 
with the proportion of rangeland degradation. 
The regression analysis revealed no statistically 
signiƈcant correlation between livestock density 
and the severity of rangeland degradation (Figure 
39). This suggests that at the broad municipal scale, 
raw livestock density does not act as the sole or 
primary driver of the observed degradation. Instead, 
degradation may be inƋuenced by highly localized 
grazing paƎerns, shiƌing climatic factors, or 
historical land use that municipal-level aggregates 
cannot capture. Therefore, more detailed site-level 
studies are needed to accurately quantify stocking 
rates and the carrying capacities of rangelands in 
Karnali Province.

Over the years, overgrazing adversely aſects 
rangelands by promoting non-palatable and expansive 
species such as Rumex nepalensis (Kala and Rawat 
1999; Thapa et al. 2016) and removing vegetation 

patches through trampling (Xiao et al. 2018; Chai et al. 
2019). Trampling directly harms herbaceous species 
by causing leaf burial, crushing, bruising plants, 
and reducing plant height and coverage (Tuohy et 
al. 2015). It can also lead to the local extinction of 
threatened species (Sher et al. 2010).

Livestock trampling, particularly by animals with 
sharp hooves, further impacts rangeland soils by 
increasing soil bulk density and reducing fertility 
(Li et al. 2017). Compaction or loosening of soil 
structure through trampling makes the soil more 
susceptible to runoſ and erosion (Dunne et al. 

2011). Overgrazing also alters nutrient dynamics 
by compacting soil, detaching forage, and 
reducing liƎer biomass (Bell et al. 2011).
Furthermore, overgrazing disrupts the spatial 
connectivity of grass cover, which supports the 
formation of spatial patches that escape ƈre 
during burn events, ultimately leading to the 
encroachment of weedy plants (Archer et al. 
2017). Excessive grazing by livestock displaces 
native browsers and seed predators that typically 
prevent the establishment of shrubs and trees 
and help maintain a balanced ƈre regime (Archer 
et al. 2017). This disruption further facilitates the 
spread of weedy plants.

3.1.5.2. Medicinal Species Harvesting 

Rangelands in Karnali Province are rich in medicinal 
species, but the harvesting of these species 
has become increasingly commercialized. Many 
medicinal species found in these high-elevation 
rangelands hold signiƈcant economic value and 
are in high demand. Factors such as market 

Figure 38. Population trends of livestock in Karnali 

Province.

Figure 39. Relation between stocking rate and rangeland 

degradation (as denoted by decreased NDVI trend).
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price, demand, and certain plant characteristics—
such as the parts being collected and their life 
forms—make them particularly vulnerable to 
overharvesting. Additionally, the growth of high-
elevation plants is already limited due to biophysical 
constraints (Vetaas and Grytnes 2002), which 
results in slow natural rates of population growth 
and recovery for these alpine species. Medicinal 
species that are both highly valuable and in great 
demand are especially prone to overharvesting 
and premature harvesting in Nepal (Olsen and 
Larsen 2003; Pyakurel et al. 2019).

Most species found in the rangelands of Karnali 
Province are herbaceous (perennial or annual 
or biennial) in nature. When roots, tubers, or 
entire plants of these herbaceous specie or  
are collected, they become highly susceptible 
to overharvesting compared to the non-lethal 
and seasonal gathering of seeds, leaves, and 
fruits (Lange 2006; Barron et al. 2022). Medicinal 
species such as Polygonatum spp., Nardostachys 
jatamansi, Bergenia ciliata, Neopicrorhiza 
scrophulariiƋora, Valeriana jatamansi, Fritillaria 
cirrhosa, Paris polyphylla, and Ophiocordyceps 

sinensis, which are found in the rangelands of 
Karnali, are collected in large volumes due to their 
high market demand and price. The collection of 
entire plants or their tubers/ roots can be fatal to 
plant populations if not managed properly, leading 
to a sharp decline in their populations.

Although detailed population-level studies of 
commercially harvested species in Karnali Province 
are still lacking, the IUCN Red List assessment 
indicates that the populations of 13 medicinal 
species, of which 10 are traded and seven 
contribute to the Province's revenue, are declining 
(Table 7). Species such as Nardostachys jatamansi, 
Paris polyphylla, Fritillaria cirrhosa, and Bergenia 
ciliata are among those whose populations 
have decreased. Similarly, experimental studies 
conducted in Dolpa have shown that increased 
commercial harvesting reduces the recruitment 
and survival rates of Nardostachys jatamansi and 
Neopicrorhiza scrophulariiƋora (Ghimire et al. 
2005). Another study conducted outside of Karnali 
Province revealed that excessive harvesting 
reduces the biomass and density of Neopicrorhiza 
scrophulariiƋora (Poudeyal et al. 2019).

Table 7. Traded medicinal species found in rangelands of Karnali Province.

Scientiƈc Name IUCN 
category

Traded (Y/ N) Revenue 
system (Y/ N)

Berberis lycium Royle LC Traded Yes

Arnebia benthamii (Wall. ex G.Don) I.M.Johnst. DD Traded No

Nardostachys jatamansi (D.Don) DC. CR Traded Yes

Ephedra gerardiana Wall. ex Klotzsch and Garcke VU Traded Yes

Fritillaria cirrhosa D.Don VU Traded Yes

Paris polyphylla Sm. VU Traded Yes

Trillium govanianum Wall. ex D.Don EN Traded No

Cypripedium cordigerum D.Don VU No

Cypripedium himalaicum Rolfe EN No

Dactylorhiza hatagirea (D.Don) Soó EN Banned No

Rheum australe D.Don DD Traded Yes

Bergenia ciliata (Haw.) Sternb. LC Traded Yes

Taxus contorta GriƂth. EN Traded No

Ophiocordyceps sinensis (Berk.) G.H. Sung, J.M. 
Sung, Hywel-Jones & Spatafora

VU Traded Yes
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Caterpillar fungus (Ophiocordyceps sinensis) is 
another example of the decline in annual harvests 
due to excessive harvesting. According to an IUCN 
assessment, the population of this species has 
declined by 30% over the past 15 years, primarily 
due to unregulated large-scale harvesting (Yang 
2020). Studies conducted in Dolpa also showed a 
decline in the mean annual harvest of this species 
(Shrestha and Bawa 2013). Furthermore, an analysis 
of harvesters' perceptions of resource abundance 
and sustainability indicates that almost all harvesters 
believe the availability of this fungus is decreasing 
and 67% consider current harvesting practices to 
be unsustainable (Shrestha and Bawa 2015). 

3.1.5.3. Illegal Hunting, Poaching, and Wildlife 
Trade 

Based on oƂcially ƈled cases, more than 15 
wildlife species, including two bird species, are 
illegally hunted and traded in Karnali Province 
(MoITFE 2023). Among these species, ƈve— Snow 
Leopard (Panthera uncia), Himalayan Musk Deer 
(Moschus chrysogaster), Goral (Naemorhedus 
goral), Asiatic Black Bear (Ursus thibetanus), and 
Himalayan Monal (Lophophorus impejanus)—
utilized rangelands as their primary habitats. There 
have been 65 reported cases of illegal hunting, 
poaching, and wildlife trade in Karnali Province, 
with the highest number of cases ƈled involving the 
snow leopard, goral, and musk deer (MoITFE 2023). 
All 10 districts of Karnali Province have reported 
instances of illegal wildlife trade. However, Salyan 
has the highest number of smugglers (n=33), while 
Surkhet has the highest number of cases ƈled 
(n=20) (Table 8). According to the annual reports 
of the Department of National Parks and Wildlife 
Conservation (DNPWC), between the ƈscal years 
2076/ 77 and 2079/ 80, Rara National Park and Shey 
Phoksundo National Park rescued eight and nine 
animals, respectively, from illegal trading.

Table 8. District wise reported smuggler involved 
in wildlife poaching/ trade and formally ƈled case 
against them.

Districts Smuggler Filed cases
Dailekh 7 12

Dolpa 1 1

Humla 1 1

Jajarkot 17 9

Jumla 7 1

Kalikot 10 3

Mugu 8 7

Rukum 2 5

Salyan 33 6

Surkhet 8 20

94 65

Data Source:  MoITFE (2023)

Although the number seems smaller, illegal 
hunting and poaching are signiƈcant threats to 
the biodiversity of rangelands in Karnali Province. 
The illegal trade in wildlife, driven by demand for 
animal parts and products, has led to the decline 
of key species, including the Snow Leopard and 
Himalayan Musk Deer. These activities not only 
threaten wildlife populations but also disrupt the 
ecological balance of rangeland ecosystems.

3.1.5.4. Human-Wildlife ConƋicts
ConƋicts between humans and wildlife, as well 
as between wildlife and livestock, arise when 
their interactions result in physical, structural, 
or psychological harm. This includes wildlife 
damaging crops, aƎacking livestock, harming 
people, or destroying property. In response, 
people oƌen engage in retaliatory killings and 
other harmful actions toward wildlife and their 
habitats. In rangeland areas, large carnivores 
such as black bears, snow leopards, and common 
leopards and small carnivores such as wild dogs, 
and jackals pose signiƈcant threats to livestock. 
Although humans and wildlife have coexisted 
in these regions for thousands of years, the 
expansion of human activities into wildlife habitats 
in recent years has led to more frequent conƋicts. 
These conƋicts oƌen involve crop raiding by 
wildlife, predation on livestock, and competition 
for resources. Such human-wildlife conƋicts can 

Panchaunle 
(Dactylorhiza 
hatagirea), a 

species banned 
for collection, 

use, sale, 
transportation, 

and export.
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result in the retaliatory killing of wildlife, further 
endangering vulnerable species.

There are no reliable datasets on human-wildlife 
conƋict (HWC) incidents outside national parks 
in Nepal. However, based on annual reports 
published by the Department of National Parks 
and Wildlife Conservation (DNPWC), human 
deaths and injuries, livestock predation, and crop 
raiding are the major forms of the HWC in the 
two national parks of Karnali (DNPWC 2021; 2022; 
2023). Although human fatalities and injuries are 
rare, two human casualties were recorded in Rara 
National Park during the ƈscal year 2078/ 79, and 
there was at least one incident of human injury 
over the past three years in Rara and one in Shey 
Phoksundo National Park during the ƈscal year 
2079/ 80 (DNPWC 2023).

Livestock depredation is particularly pervasive in 
Shey Phoksundo National Park, with an average 
of around 800 cases of livestock depredation 
reported annually (Figure 40). During focus 
group discussions, participants highlighted the 
issues of HWC, reporting signiƈcant losses of 

Crop damage by wild animals is also a major 
source of conƋict in the buſer zones of Rara 
National Park (RNP 2019). This issue is particularly 
problematic for villagers living near the park, as 
wild animals frequently raid agricultural ƈelds, 
leading to substantial losses.

3.1.6. Forest Fire

Forest ƈres, whether natural or human-induced, 
pose a signiƈcant threat to rangelands in Karnali 
Province. Fires can destroy vegetation, degrade 
soil, and disrupt ecosystems, leading to long-
term impacts on rangeland health. The increasing 
frequency and intensity of forest ƈres, driven 
by climate change and human activities, are a 
growing concern for rangeland management.

Annual incidences of ƈres and total burnt areas in 
rangelands were analyzed using the MODIS FIRMS 
(Fire Information for Resource Management 
System) product from 2001 to 2023 (FIRMS 
2024). Fire incidencts in rangelands in Karnali have 
increased by 80 incidents (slope =79.6, p = 0.07) 
per year over the past 23 years despite annual 

Figure 40. Incidence of human wildlife conƋicts in Rara NP and Shey Phoksundo NP.

livestock due to aƎacks by snow leopards, wild 
dogs, and brown bears. Snow leopards are known 
to kill yak, chauri, and jhopa in subalpine and 
alpine meadows, while wild dogs are the main 
predators of sheep and goats in the rangelands. 
This predation causes signiƈcant economic losses 
for herders, exacerbating tensions between local 
communities and wildlife.

Ƌuctuations (Figure 41). Signiƈcant spikes were 
observed in 2003, 2004, 2008, 2016, 2018, and 
particularly in 2021, which recorded the highest 
number of ƈre incidents. Conversely, years like 
2002, 2006, 2010, 2017, and 2020 showed relatively 
fewer ƈre events.
There is considerable variation in ƈre incidents 
across districts. Low-elevation or warmer 
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districts, such as Surkhet, Salyan, and Dailekh, 
have experienced more frequent ƈres, with an 
average of 532 incidents per year. In contrast, 
colder districts like Jumla, Mugu, Kalikot, and 
Humla have seen fewer ƈre incidents. Temporal 
trends indicate that Surkhet, Salyan, and Jajarkot 
have witnessed consistent growth in annual ƈre 
incidences, with increases of 23, 16.4, and 9.5 
incidents per year, respectively. Districts like 
Mugu, Jumla, and Humla have lower rates of 
increase, with 1, 4, and 4.7 incidents per year, 
respectively. Interestingly, Dailekh, despite having 
higher overall ƈre incidences, shows a lower rate 
of increase (3.7 incidents per year). The year 2021 
stands out across multiple districts as having 
exceptionally high ƈre incidences, likely due to 
speciƈc climatic conditions, such as drought that 
made the region particularly prone to ƈres. 
The box plots (Figure 42) indicate that most 
districts exhibit a relatively wide distribution of ƈre 
incidences, suggesting year-to-year variability in 

ƈre activity. Districts like Surkhet and Salyan show 
a wider range of ƈre incidents, reƋecting greater 
variability in ƈre occurrences.
In terms of burnt area, a total of 96,114 ha of 
rangelands in Karnali Province were burnt at least 
once over the past 23 years (Figure 43). However, 
there is signiƈcant spatial variation among districts. 
Surkhet not only has a higher number of annual 
ƈre incidents but also the largest burnt area, with 
31,168 ha (32.4%) burnt at least once, followed by 
Salyan (19,859 ha, 20.7%) and Jajarkot (12,363 ha, 
12.9%). Although Dolpa has a lower number of ƈre 
incidents, its burnt area is relatively large (12,276 
ha, 12.8%). Other districts like Dailekh (5,235 ha), 
Humla (5,618 ha), Rukum West (3,591 ha), and 
Mugu (3,603 ha) show moderate levels of burnt 
area, suggesting smaller ƈres. Surprisingly, Kalikot 
(702 ha) and Jumla (1,700 ha) have the smallest 
burnt areas. The variation in burnt areas could be 
inƋuenced by topography, weather paƎerns, or 
land use practices.

3.1.7. Livestock Diseases
Endemic livestock diseases such as Foot-and-
Mouth Disease (FMD), Peste des Petits Ruminants 
(PPR), and Classical Swine Fever (CSF), along with 
emerging diseases like Lumpy Skin Disease, cause 
signiƈcant economic losses for livestock farmers 
in Karnali Province. The loss is further exacerbated 
by the lack of access to vaccination and medicine, 
as well as limited awareness of these vaccines. 
While details of other diseases are limited, Lumpy 
Skin Disease, ƈrst detected in Nepal in 2020 in 
Morang District, spread to all 77 districts of Nepal 
by mid-2023, resulting in the death of 48,000 
caƎle (Poudel 2023). The disease not only caused 
livestock fatalities but also led to a reduction in 
milk production, abortions, and infertility (Gautam 
et al. 2022). 

Figure 41. Number of ƈre incidents in Karnali Province's 
rangelands from 2001-2023.

Figure 42. 

Distribution 

of annual 

ƈre incidents 
from 2001-

2023 across 

10 districts 

of Karnali 

Province.
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Figure 43. Total burned areas from 2001-2023 (high frequency burning means area with annually 

burnt) and the grey area showing rangelands.

Figure 44. District wise reported number of infected and dead animals by lumpy skin disease.
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In Karnali Province, Lumpy Skin Disease severely 
impacted livestock. According to the Ministry of 
Land Management, Agriculture, and Cooperatives, 
Karnali Province, there were 238,201 recorded 
cases, with caƎle representing 97.5% of the 
cases, followed by yak (1.3%) and buſalo (1.2%). 
The disease claimed the lives of 11,638 animals, 
including 95.5% caƎle, 2.6% yak, and 2% buſalo. 
Among the districts, Jajarkot reported the highest 
number of animal deaths, followed by Humla and 
Kalikot (Figure 44). The large number of animal 
deaths in high mountain regions like Humla created 
additional challenges in managing the carcasses, 
with entire pastures ƈlled with the bodies of dead 
yaks and caƎle during that time (pers. comm.).
3.2. Natural Direct Drivers 

3.2.1. Lightening 

Lightning is a major hazard in rangelands of 
Karnali Province, causing signiƈcant livestock 
losses and human injuries (hƎps: / / cijnepal.org.
np/ cij-38/ ). In Bhadra 2076 BS, 250 sheep died 
in lightning in Tila RM-6 (hƎps: / / dineshkhabar.
com/ article/ 13590). In Bhadra 2077, 531 sheep died 
in lightning in Dhadkharka, Masimsera, Patrasi RM 
-4 (hƎps: / / www.setopati.com/ social/ 214890). In 
2078 BS, 40 sheep died in lightning in Dawalekh, 
Guthichaur RM -4 (hƎps: / / halokhabar.com/ news-
details/ 9103/ ). In Asar 2079, 80 sheep died due to 
lightning in Bagjale, Patrasi -4 (hƎps: / / ekantipur.

com/ pradesh-6/ 2022/ 07/ 02/ 16567672095671862.
html). This year alone, 54 sheep died in Kanaka 
Sundari RM-2 Malikabota, Dachakharka due to 
lightning (hƎps: / / khabarkheti.com/ 2024/ 07/ 15313/ )
3.3.  Indirect Drivers of Rangeland 

Change

3.3.1. Demographic Drivers

3.3.1.1. Population Changes
The population in Karnali Province has changed 
signiƈcantly over the past 20 years. While many 
mountain districts and municipalities in Nepal 
experienced a decline in population during this 
period, Karnali Province saw a notable increase, 
from 1,247,954 in 2001 to 1,677,225 in 2021—an 
increase of 34.4%. Among the districts, high-
elevation areas like Jumla and Dolpa witnessed 
substantial population growth, with increases 
of 58.8% and 45.4%, respectively. However, 
in absolute numbers, the largest population 
increases were in Surkhet and Salyan (Figure 
45). At the municipal level, Birendranagar saw 
the most signiƈcant change, with an additional 
86,214 people over the last 20 years. Conversely, 
four municipalities in Karnali—Naumule (Dailekh), 
Chingad (Surkhet), Namkha (Humla), and 
Dungeshwor (Dailekh)—experienced population 
declines. This shiƌ in population has impacted 
livelihoods, resource consumption, and 
management paƎerns across the Province.

Figure 45. District wise population change from 2001, 2011 and 2021.
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 3.3.1.2. Migration
Although Karnali Province has a comparatively 
lower migration rate than other Provinces in Nepal, 
the trend of going overseas (beyond India) for 
foreign employment is steadily increasing (Table 
9). From 2076/ 77 to 2080/ 81, the number of people 
migrating for foreign employment from Karnali 
Province more than doubled, rising from 31,051 
in 2076/ 77 to 67,020 in 2080/ 81. This growing 
migration, particularly among the youth, has led 
to a signiƈcant shortage of labor for traditional 
shepherding practices. The income from 
shepherding is low compared to the hardships 
involved, making it an increasingly unaƎractive 
livelihood option.

As more individuals, especially the younger 
population, seek beƎer economic opportunities 
abroad, fewer people remain in the mountain 

regions to manage and care for livestock. This 
labor shortage has made it diƂcult for pastoral 
communities to maintain large herds. Moreover, 
those who do remain in shepherding oƌen lack 
the experience necessary to perform essential 
tasks such as herding, grazing management, and 
protecting livestock from predators.

The decline in available labor has also resulted 
in an increased workload for the remaining 
waged herders, oƌen leading to overburdened 
individuals who struggle to manage large herds 
eſectively. This situation can lead to reduced 
livestock productivity, higher rates of animal 
mortality, and a decline in the overall quality of 
pastoral care. The labor shortage and lack of 
experience among remaining shepherds can 
further degrade rangelands and negatively impact 
the sustainability of pastoral practices.

Table 9. District-wise migration for overseas employment.

District 2076/ 77 2077/ 78 2078/ 79 2079/ 80 2080/ 81
Dailekh 3336 1169 5352 11841 8984

Dolpa 167 41 262 1526 1472

Humla 136 40 226 1588 1627

Jajarkot 2469 642 3395 8932 6790

Jumla 701 335 1392 2909 2735

Kalikot 816 253 1086 2972 2547

Mugu 324 96 442 1617 1563

Rukum West 6575 2370 11794 8459 7313

Salyan 10166 3525 17074 27707 19239

Surkhet 6361 2217 11484 18094 14750

Total 31051 10688 52507 85645 67020

Source:  DoL (2023)
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3.3.1.3. Changing Societal Values of Livestock 
Holdings

Traditionally, animal husbandry was an integral 
part of agriculture, home-based industries, 
and local trade in Karnali. Livestock, second 
only to landholdings, was considered a vital 
capital investment, determining both the wealth 
and status of a family in the region (Bishop 
1990). However, with modernization, improved 
connectivity to the outside world, and increasing 
migration, this traditional view of livestock as a 
symbol of wealth has shiƌed. Wealthy families 
with larger livestock holdings are oƌen the ƈrst to 
migrate to urban centers like Surkhet, Nepalgunj 
and Kathmandu or even abroad, leaving behind 
those in villages with fewer livestock.

The growing abandonment of agricultural lands, 
along with the rise of synthetic fertilizers, has 
reduced the demand for livestock manure, leading 
to a decline in livestock holdings. Additionally, the 
cessation of transboundary trade with Tibetan 
villages has diminished the value of livestock and 
their products in areas such as Limi Valley and 
Dolpo that once relied on trade with Tibet.

As formal schooling has become more widespread 
in the region, children are increasingly diverted 
from their families' day-to-day activities, including 
livestock herding and shepherding during the 
critical periods for learning traditional knowledge 
and practices. Moreover, the hardships associated 
with herding, combined with its low economic 
returns, have eroded the social prestige and 
wealth once tied to the profession, making it a 
less desirable career path for educated youth. 
As a result, educated youth are increasingly 
disinterested in pursuing traditional herding 
practices, leading to a decline in both the number 
of herders and livestock in Karnali Province.

3.3.1.4. Increasing Feminization of Pastoralism
In Karnali Province, the migration of men to 
overseas including India for seasonal work has led 
to the feminization of agriculture and pastoralism, 
placing a heavier burden on women who remain 
behind to manage households, agriculture and 
livestock. This shiƌ has profound implications for 
both the pastoral system and the women who are 
now at the forefront of these activities.

The Province has a signiƈcant gender gap in 
education, access to property, technology and 
income-earning opportunities (NSO 2021, UN 
2021). Like other parts of the Himalaya (Verma and 
Khadka 2016), pastoralism in the Karnali region, is 
deeply gendered and dominated by male with men 
typically owning and controlling the livestock a key 

indicator of wealth. Despite the role of women 
in caring for animals and managing day-to-day 
activities, women rarely have ownership rights or 
decision-making power in grazing management 
and decisions related to livestock (pers. obs.). This 
imbalance is exacerbated by customary practices 
and cultural norms that prioritize men in the control 
and use of livestock and other natural resources.

For example, in these high mountain rangelands, 
women are responsible for collecting fodder 
and forage, as well as tending to farmyard 
manure. They also play a central role in milking 
yaks and cows, processing dairy products, and 
cleaning animal sheds. However, activities such 
as herding yaks, consulting veterinary services, 
trading livestock, and making major agricultural 
decisions are typically regarded as men ’s roles. 
Due to the cultural taboos, such as the belief that 
pastures are sacred and should not be visited by 
menstruating women, women are oƌen restricted 
from going to certain pastures alone. Hence most 
of the transhumance herding is done by male. 

In the context of medicinal species collection 
particularly Yarsagunbu both men and women 
may gather these resources, but the bargaining, 
selling, and ƈnancial decision-making are 
generally controlled by men. However, other 
medicinal species are collected predominantly by 
male herders. 

The shiƌ towards women taking on more 
responsibilities in pastoralism due to male 
migration is signiƈcant, but it comes with 
challenges. Women who have traditionally been 
engaged mostly in household chores are less 
familiar with pastoral tasks such as livestock 
health and herd management (pers. obs.). This 
knowledge deƈcit, combined with the already 
heavy burden of household chores and agricultural 
duties, places immense pressure on women. This 
results in abandonment of pastoral practices, 
reducing the size of herds. 

3.3.1.5. Loss of Traditional Knowledge 
The erosion of traditional customary practices 
related to rangeland management is a major 
concern in Karnali Province. The loss of 
traditional knowledge is oƌen closely tied to the 
abandonment of traditional local practices. As 
younger generations move away from pastoralism 
and adopt modern lifestyles, valuable knowledge 
about sustainable rangeland management is being 
lost. This includes expertise in seasonal grazing 
paƎerns, knowledge of palatable or unpalatable 
and medicinal herbs, rotational grazing, and the 
use of ƈre for rangeland management.
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This situation is further exacerbated by the 
lack of recognition and integration of this 
traditional knowledge in formal policies and 
practices. Traditional rangeland management 
systems, which have eſectively sustained these 
ecosystems for centuries, are increasingly 
being undermined by modern policies that fail 
to consider local knowledge and 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.

3.3.1.6. Weak Infrastructure
Most high-elevation rangelands in Karnali Province 
are located in remote areas with steep terrain, 
making accessibility a signiƈcant challenge. The 
poor condition of trails and bridges, combined 
with limited basic facilities such as drinking water 
and medical care, makes pastoralism particularly 
diƂcult. Mobile phone networks in these areas 
are unreliable, which discourages youth from 
participating in transhumance pastoralism.

The challenges are further compounded by a 
high prevalence of parasitic infestations among 
yaks, with health services not easily accessible to 
farmers and herders (Paudel and Parajuli 2016). 
There is limited access to government veterinary 
services, credit facilities, and cold storage/ chilling 
centers, all of which hinder the productivity of 
the livestock sector and the commercial potential 
of pastoralism (Pande 2010). The inherent 
inaccessibility of these pastures also extends to 
the lack of public services and technical support, 
further marginalizing and isolating local herders 
(Dong et al. 2009). This combination of physical 
inaccessibility and inadequate support services 
creates substantial barriers to the sustainability 
and viability of pastoralism in the region in the 
changing context.

3.3.2. Governance

3.3.2.1. Policy and Implementation
The governance of rangelands in Karnali Province 
is oƌen hindered by the lack of rangeland-
focused policies, weak institutional frameworks, 
and inadequate enforcement of existing sectoral 
policies and regulations related to rangeland 
management. The absence of clear land tenure 
systems and conƋicting provisions between 
customary practices, statutory laws and new 
policies has impacted access, management and 
ownership of rangeland ecosystems (Acharya 
and Baral 2017). For instance, although the 
Government of Nepal promulgated the National 
Rangeland Policy in 2012, this policy did not align 

with the newly implemented federal system in 
the country. The policy was put forward by the 
federal Ministry of Agriculture and Livestock 
Development. The federal structure adopted aƌer 
2015 introduced changes in roles, responsibilities, 
and implementation mechanisms across central, 
provincial, and local government levels. For 
example, the recent Forest Act (2019) mandated 
provincial governments to take responsibility for 
the conservation, management, and utilization 
of forests and their resources. The forest act 
(Chapter 1, Article 2(Tha)) considered ‘area partly 
and fully covered by shrubs and trees ’ under the 
deƈnition of ‘forest area ’. Based on the Forest 
Act (2019), land ownership of the rangelands as 
public land controlled by the government and the 
authority responsible for managing the rangeland 
is de facto fall under the authority of the Division 
Forest OƂce. Therefore, in many instances, 
rangelands in Karnali were also managed by 
community forest user groups (CFUGs). That 
has created conƋicts between CFUGs that 
provision regrading restriction and traditional 
herders on grazing access and rights. Similarly, 
the provisions in the National Rangeland Policy 
and Forest Act (2019) are also misaligned with 
those in the Chapter 3 (Article 11, Ada(8)) of the 
Local Government Operational Act (2017), which 
grants local governments the primary mandate 
to implement programs on ‘local rangeland 
development and management ’ and run program 
related to livestock farming and livestock diseases 
related activities to improve the livelihoods of 
pastoral communities within their municipalities 
(Tiwari et al. 2020). This misalignment between 
national policies and the practical responsibilities 
of federal and local governments represents 
a signiƈcant gap in rangeland management in 
Karnali Province.

Agriculture extension programs, intended to 
provide advisory services and technical support 
to livestock farmers, have also been far from 
satisfactory. This was evident during the mass 
vaccination campaign for livestock amidst the 
Lumpy Skin Disease epidemic, where eſorts were 
insuƂcient to meet the needs of the aſected 
communities.

Despite policy ambiguities at the national and 
federal levels and insuƂcient support at the 
local level, the Ministry of Land Management, 
Agriculture, and Cooperatives in Karnali Province, 
along with the Ministry of Industry, Tourism, Forest, 
and Environment (MoITFE), have recently initiated 
rangeland-speciƈc programs. For example, the 
Directorate of Livestock Development, under the 
Ministry of Land Management, Agriculture, and 
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Cooperatives, launched the herding allowance 
program in 2078/ 79. This program provides a 
herding allowance of NPR 1,500 per month to 
herders to encourage the herding profession. In 
the last ƈscal year (2079/ 80), NPR 6,873,000 was 
distributed to 440 farmers across four districts 
(Humla, Mugu, Jumla, and Dolpa) under this 
program. However, many local representatives 
and stakeholders remain unaware of this initiative, 
and its long-term eſectiveness is still uncertain. 
Additionally, the incentives under this herding 
allowance are provided to farmers primarily based 
on the number of livestock holdings rather than on 
outcomes or sustainable practices. These cash-
driven initiatives raise concerns about their long-
term beneƈts for rangeland health, as they may 
encourage overstocking and further degradation 
rather than promoting sustainable management. 
Consequently, the potential beneƈts of these 
programs for rangeland conservation and 
sustainable pastoralism remain questionable.

The provincial government's annual policies 
and programs have included initiatives such as 
promoting the commercialization of livestock, 
linking the livestock sector to markets, the 
Medicinal Herb Development Program, Livestock 
Insurance Schemes, and the High Land Pasture 
Conservation Program. Despite these eſorts, the 
implementation and eſectiveness of these high-
level programs remain weak. Moreover, poor 
intersectoral coordination among stakeholders 
further impedes the eſective execution of these 
initiatives.

The lack of recognition of customary institutions, 
coupled with ambiguity in statutory policies, 
has signiƈcantly undermined the eſectiveness 
of government programs and institutions in 
managing rangelands. Governance structures 
have struggled to successfully integrate 
traditional knowledge and practices into formal 
legislative frameworks, leading to a disconnect 
between policy and practice. This ambiguity in 
rights and governance has created confusion and 
ineƂciencies, particularly in the management and 
conservation of rangelands in Karnali Province.

3.3.2.2. Community Forestry and Grazing 
Rights

Access to grazing lands and other rangeland 
resources in Karnali Province has become 
increasingly restricted due to land tenure issues, 
legal constraints, and the establishment and 
expansion of protected areas. These restrictions 
have created signiƈcant challenges for pastoral 
communities that rely on these resources for 
their livelihoods. The lack of access to traditional 

grazing areas has increased pressure on the 
remaining rangelands, contributing to overgrazing 
and degradation.

In many parts of Karnali Province, various conƋicts 
have emerged, including disputes between herders 
and CFUGs, conƋicts between transhumant 
herders and farmers, and disagreements among 
herders over pasture access and beneƈt-sharing. 
A major source of conƋict between herders and 
CFUGs arises from the restrictions or heavy taxes 
imposed on traditional herding practices. Since 
the enactment of the Forest Act (1993) and Forest 
Regulations (1996), which failed to recognize 
the customary practices of herders, traditional 
pastoralists have faced signiƈcant limitations in 
accessing forest resources (Banjade and Paudel 
2008; Bhusal et al. 2018). The Community Forestry 
Program did not adequately recognize the rights 
of pastoralists, who previously had free access to 
forests before the program's introduction.
In recent years, CFUGs have either prohibited 
livestock grazing or charged high fees (NPR 
5-10/ animal). In many pastures of Jumla and 
Mugu, transhumant herders are required to pay 
both oƂcial and unoƂcial levies, such as money 
or animals, to local authorities like municipalities 
and wards, further complicating their access to 
resources (pers. comm.). Herders from Humla 
and Jumla who once took their herds to Surkhet 
during the winter have nearly abandoned doing 
so due to restrictions on traditional migration 
routes. Each year, herders struggle to secure 
tenure over resources they have used for 
generations, yet they receive liƎle support from 
forest and livestock oƂces. Consequently, they 
are harassed, humiliated, and indirectly forced to 
abandon or reduce their traditional occupations, 
resulting in a decline in herding numbers.

3.3.2.3. Protected Areas and Resource Rights
The establishment of two national parks (Rara NP 
and Shey Phoksundo NP) in Karnali Province did 
not adequately consider traditional practices like 
transhumance pastoralism, leading to conƋicts 
over the use and management of high-elevation 
rangelands. Free-roaming livestock in some critical 
habitats, such as the grasslands surrounding the 
Rara Lake remains a signiƈcant management 
challenge for the park authorities. Despite the 
allocation of grazing rights within the mountainous 
parks through the Mountainous National Park 
Regulations (1979), conƋicts between protected 
area authorities and local herding communities 
remain evident. Protected areas oƌen view grazing 
as a major threat to endangered animals (RNP 
2019). As a result, some herders are struggling to 
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maintain their livelihoods, while others have been 
forced to abandon pastoral practices altogether.

3.3.2.4. Sino-Nepal Agreement and Trans-
border Herding

For centuries, local herders from Nepal and Tibet 
have practiced cross-border transhumance 
herding in the northern transboundary regions 
of the Nepal-China border. Herders in Karnali 
Province, particularly those from Dolpa, Humla, 
and Mugu, traditionally take their herds to Tibet 
during the winter, while Tibetan herders bring their 
livestock to the Nepal side during the summer. 
However, recent developments have increasingly 
restricted the access of transhumance herders 
across the Sino-Nepal border due to the closure 
of borders to Tibet.

The disruption of the centuries-old annual 
movement of Nepali herds began following the 
Chinese takeover of Tibet in 1959, which led to 
negotiations over rangeland availability for both 
Nepali and Tibetan herds (Banjade and Paudel 
2008). The closure of the Nepal-China border 
in the 1960s, formalized by the 1961 Sino-Nepal 
Boundary Treaty (‘Treaty of Peace and Friendship ’) 
and the 1963 Border Protocol signed on January 
23, 1963. In 1975, China imposed restrictions on 
the entry and trade of Nepali livestock and goods 
(Pasakhala et al. 2021). Nevertheless, until the 
1980s, the restriction was not stringent and access 
to winter pastures within Tibet was not immediately 
cut oſ (Saxer 2013). In 1983, the governments of 
Nepal and China signed a bilateral agreement to 
halt animal migration between the two countries 
by April 1988 (Banjade and Paudel 2008). Another 
leƎer of exchange related to transbordary 
pasturing was signed between the two countries 
in 1999. These subsequent agreements between 
China and Nepal resulted in the loss of access to 
some seasonal pastures across the international 
borders posing signiƈcant challenges for local 
herders of Mugu, Dolpa and Humla regions. They 
have been compelled to reduce their livestock 
structure, relying more intensively on limited forage 
resources or searching for new pastures. Reports 
indicate that the cessation of transbordary animal 
movement has contributed to the degradation of 
pastoral areas and their environments (Banjade 
and Paudel 2008). Additionally, it has forced the 
opening of new grazing areas in Nepal that were 
previously less accessible, leading to overgrazing 
(Joshi 2000; Ning et al. 2016;).

3.3.3. Economic Drivers
A wide variety of rangeland products, including 
meat, dairy products, wool, and medicinal 
species, are traded legally both nationally and 

internationally. In addition, illegal wildlife poaching 
and the trade of wildlife, though on a smaller 
scale, are also practiced. The growing demand 
and market price for wild species have led to more 
extensive and oƌen unsustainable harvesting to 
meet demand and maximize economic returns. 
Thus, economic drivers such as increased market 
demand, higher prices for medicinal species, and 
improved access to markets for other rangeland 
products have negatively impacted rangeland 
sustainability.

To meet global demand, local populations of 
herbaceous plant species are being overharvested 
or harvested prematurely, resulting in the decline 
of medicinal herb populations. Despite the 
positive contribution of medicinal plant trade 
to local livelihoods and the provincial economy, 
many local harvesters in Karnali perceive that 
numerous herbs have become increasingly rare 
due to excessive harvesting. This aligns with 
global trends, where wild species trade has 
caused a 61.6% decline in species abundance 
(Morton et al. 2021). The situation in Karnali 
Province may be similar or even worse due to a 
lack of standard harvesting guidelines for wild 
species, weak monitoring and a lack of regulation 
and enforcement of existing laws. However, there 
is no credible research on how trade has driven 
the overexploitation of medicinal species, nor is it 
clear whether current practices are unsustainable. 
Nevertheless, the ecological costs of medicinal 
species such as Yarsagunbu harvesting are likely 
signiƈcant (Shrestha and Bawa 2014).
Additionally, with increased road access, goats 
and sheep from Karnali Province are now traded 
outside albeit on a smaller scale. This increasing 
market access and growing demand for meat in 
the local markets have led to increased livestock 
intensiƈcation in some regions. However, it 
remains unclear how market-driven livestock 
intensiƈcation is contributing to rangeland 
degradation. In some areas, market forces, such 
as the increased demand for apples and walnuts, 
have also encouraged locals to convert traditional 
grazing lands into fruit orchards, further reducing 
the area available for grazing and biodiversity 
conservation. Additionally, declined in Yarsagunbu 
has forced harvesters to collect Setak chini 
(Polygonatum verticillatum)—a new species of 
medicinal herbs which was previously nonexistent 
in trade in Karnali Province (pers. comm.).

3.3.4. Technological Drivers
Technological changes have played both positive 
and negative roles in rangeland sustainability. 
Although many village areas in Karnali Province 
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remain disconnected from modern farming 
technologies, some city areas and regions near 
roads have begun using tractors for plowing and 
adopting improved crop varieties and animal 
breeds. Despite these advancements, traditional 
practices, such as using local breeds and manure, 
remain prevalent in many areas.

The use of heavy machinery in road construction 
has led to the fragmentation of rangelands and 
increased soil erosion. Advances in the cultivation 
techniques of certain medicinal species and their 
promotion may have supported local livelihoods 
and contributed to the sustainable use of wild 
medicinal species. For example, the cultivation 
of medicinal plants in some areas has started 
to boost income, but it remains uncertain how 
small-scale production can contribute to the 
conservation of wild species. Additionally, even 
though Cordyceps militaris, a caterpillar fungus, is 

being produced on a large scale as a substitute for 
the highly prized and in-demand Ophiocordyceps 

sinensis (Chen et al., 2018), wild harvesting of later 
remains prevalent.

Advances in science have also underscored 
the negative impacts of pesticide use, leading 
the provincial government to promote organic 
agriculture, which is beneƈcial for both health and 
environmental reasons.

With wider access to mobile phones, local 
harvesters and farmers are now able to connect 
more easily with traders to sell medicinal species 
and livestock products. While this increased 
connectivity has the potential to boost their 
income and bargaining power, it also raises 
concerns about the overexploitation of species, 
as the ease of market access could lead to 
intensiƈed harvesting practices.

Ruppatan, Dolpa. Photo: UƎam Babu Shrestha
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Pedicularis sp.—a common plant in Rangelands  
Photo: UƎam Babu Shrestha
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This chapters outlines the opportunities, historical 
eſorts, achievements, challenges and gaps in 
sustainable rangeland management in Nepal 
including Karnali Province.

4.1. Opportunities 

Rangelands in Karnali Province have ecological, 
economical, and social importance. Ecologically, 
these vast landscapes support a rich diversity of 
fungi, Ƌora and fauna, including several endemic, 
threatened, and Ƌagship species, and play a crucial 
role in maintaining regional biodiversity. They 
act as signiƈcant carbon sinks, contributing to 
climate change mitigation, and support essential 
ecosystem services such as water quality and 
quantity maintenance, soil erosion control, and 
nutrient cycling. Economically, rangelands are 
the backbone of the agro-pastoral livelihoods in 
Karnali, providing grazing grounds for livestock, 
which are a primary source of income and 
sustenance for local communities. The rangelands 
also support the collection of high-value medicinal 
species, ecotourism activities, and other green 
enterprises, contributing to the Province's overall 
economic development. Socially, rangelands hold 
deep cultural signiƈcance for the indigenous 

and local communities, who have depended on 
these lands for generations, preserving traditional 
knowledge, skills, practices, as well as lifestyles 
that are intricately linked to the management and 
sustainable use of rangeland resources. Thus, the 
sustainable use and management of rangelands in 
the Province provide promising opportunities for 
livelihood development, biodiversity conservation, 
climate change adaptation and mitigation, 
ecotourism development, research initiatives, and 
knowledge generation. 

4.1.1. Livelihood Development

The remoteness, low productivity of lands, 
and the majority of land being unsuitable for 
agriculture have leƌ Karnali Province with limited 
opportunities. However, the vast geographic 
area of Karnali covered by rangelands, home to 
numerous species of medicinal values, including 
the highly prized Yarsagunbu, and a place for 
livestock grazing, oſers signiƈcant potential. 
Rangelands in Karnali Province provides a 
foundation for developing sustainable livelihoods 
through the commercialization of the livestock 
sector and NTFPs. With sustainable use and 
management, these resources can be harnessed 

CHAPTER

Sustainable Rangeland Management:Opportunities, Historical Eſorts, 
Achievements, Challenges,  
Gaps and Lesson Learned

4
Herders milking chauri in Maure Lekh, located along 

the Jumla–Dolpa border. Photo: UƎam Babu Shrestha
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to improve the income levels of local communities 
while maintaining the ecological balance. 

4.1.2. Ecotourism Development

The unique landscapes, biodiversity, and cultural 
heritage of Karnali ’s rangelands oſer substantial 
opportunities for ecotourism development. 
Innovative rangeland-based ecotourism 
packages, such as Yarsagunbu tourism, Goth 
stays, and Yak festivals, alongside traditional 
activities like hiking, trekking, and sightseeing, 
pilgrimage can generate revenue, create jobs, and 
promote conservation eſorts. In addition to the 
established trekking routes, several beautiful and 
unexplored routes, and destinations (e.g., Shankar 
Jharana, Patarasi Himal, Sky Lake, Jagdulla Lake, 
Byashi, Rekhi, ChopuƎha Lake, Chuna Daha, and 
Sun Daha) in the rangelands of Karnali Province 
hold untapped ecotourism potential.

4.1.3. Value Chain Development

Compared to the eastern part of Nepal, market 
access and value chains for rangeland products 
in Karnali are underdeveloped. However, there is 
signiƈcant potential to enhance value chains for 
livestock products such as goat/ Chyangra/ sheep 
meat, dairy (cheese, ghee), sheep and yak wool, 
and high-value medicinal species. By improving 
market access, establishing processing facilities 
at the local level, and promoting the branding of 
rangeland products, local producers can capture 
greater economic beneƈts from their goods. 
The rangeland products (e.g., meat, handcraƌed 
woolen products as souvenirs, cheese, essential 
oils, and herbal teas) can be linked with ecotourism 
by selling rangeland products to tourists. 

4.1.4. Biodiversity Conservation

Karnali ’s rangelands, with their rich and unique 
biodiversity, present a signiƈcant opportunity for 
conservation initiatives. The establishment of two 
protected areas (Rara NP and Shey Phoksundo 
NP), a substantial portion of which is covered by 
rangelands and wetlands of global importance 
(Ramsar sites:  Rara Lake and Shey Phoksundo 
Lake) further enhances this potential. The cultural 
practices and lifestyles intertwined with this 
rich and unique biodiversity oſer an excellent 
opportunity to integrate conservation eſorts with 
sustainable management practices. Protecting 
these ecosystems can contribute to global 
biodiversity goals, enhance ecosystem services, 
and support local livelihoods.

4.1.5. Watershed Management

Rangelands, particularly high alpine grasslands, 
serve as primary watersheds, regulating water 
Ƌow, soil moisture retention, and groundwater 
recharge for both local and downstream 
communities in Karnali Province. Unsustainable 
land use practices, including overgrazing and 
road construction, along with climate change 
impacts, have led to increasing surface runoſ, soil 
erosion, and degradation of rangeland vegetation. 
Restoring degraded rangelands through native 
grass plantation, controlled grazing, and erosion 
control measures can enhance soil stability and 
water retention capacity. Promoting nature-
based solutions, such as check dams, counter 
trenches, and inƈltration ponds, to enhance water 
recharge and reduce surface runoſ is essential. 
These watershed management activities can be 
linked to livelihood-based initiatives as well as 
biodiversity conservation and climate change 
adaptation eſorts.
4.1.6. Climate Change Adaptation and 

Mitigation

Rangelands in Karnali have the potential to 
contribute signiƈcantly to climate change 
adaptation and mitigation eſorts. By 
implementing resilient rangeland management 
practices, including the restoration of degraded 
rangelands and sustainable grazing practices, 
these areas can help sequester carbon, regulate 
regional hydrology by enhancing water quality 
and quantity, and strengthen the resilience of 
local communities to climate impacts.

4.1.7. Cultural Heritage and Knowledge 
Preservation

The socio-cultural aspects of rangelands are 
deeply intertwined with the culture and traditional 
knowledge of local communities. By integrating 
indigenous practices (e.g., Amchi medicine, 
transhumance pastoralism) with modern 
management techniques, there is an opportunity 
to preserve and promote these cultural assets 
and, practices of indigenous communities while 
enhancing rangeland sustainability.

4.1.8. Research and Knowledge 
Generation

Many aspects of rangelands in Karnali are 
understudied, and traditional knowledge and local 
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practices remain largely undocumented. This 
creates signiƈcant opportunities for researchers, 
students, and academics to explore and generate 
new knowledge related to high-elevation 
rangeland ecosystems, biodiversity, climate 
impacts, and sustainable management practices.

4.1.9. Policy Innovation

The initiation of Karnali Province to develop 
and implement the Rangeland Management 
Strategy and Action Plan, is the ƈrst of its kind 
at the provincial level in Nepal. Successful 
implementation of this pioneering strategy will 
not only drive further policy innovation across 
other sectors but also inspire other Provinces and 
the federal government to create and implement 
their own localized rangeland management 
strategies and action plans. Moreover, the insights 
and outcomes from this initiative will provide 
critical input for the formulation of a new National 
Rangeland Policy and management strategy, 
shaping the future of rangeland conservation and 
sustainable use in Nepal.

4.2. Historical Eſorts
Nepal's government has made some eſorts in 
the management of rangelands by developing 
both sectoral and cross-sectoral policies and 
programs that incorporate the diverse aspects of 
rangeland ecosystems, biodiversity, and livestock. 
Recognizing the critical role that rangelands play in 
supporting livelihoods, preserving biodiversity, and 
maintaining ecological balance, the government 
has considered rangeland management as a 
key strategy of biodiversity conservation in the 
National Biodiversity Strategy and Action Plan 
(2014-2020). Sectoral policies, such as those 
focused on livestock development, protected 
area management, community and leasehold 
forestry, NTFPs promotion climate change 
adaptation, wetland conservation and biodiversity 
conservation, have been complemented by cross-
sectoral initiatives that promote sustainable 
grazing practices, restoration of degraded 
lands, sustainable use of medicinal species, and 
the conservation of rangeland habitats within 
protected areas. A historical time line of the key 
events concerning rangelands management is 
provided in Figure 46. Time line of key events 
relevant to rangelands management in Nepal.

Figure 46. Time line of key events relevant 

to rangelands management in Nepal.
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Table 10. List of sectoral policies relevant to rangelands.

Policy Document Major Concerns Related to Rangelands

National Park and Wildlife 
Protection Act (1973)

Restricts caƎle grazing in protected areas but allows historical grazing 
practices under strict conditions, leading to conƋicts between PA authorities 
and herders.

Mountainous National Park 
Regulations (1979)

Permits sustainable grazing, timber collection, and herb harvesting in high-
elevation national parks including Rara NP, supporting rangeland use for 
livelihoods.

Herbs and Non-Timber Forest 
Products (NTFPs) Development 
Policy (2004)

Emphasizes sustainable use and commercialization of NTFPs, including those 
found in rangeland aſecting rangelands by promoting ex-situ cultivation 
of marketable herbs on agricultural lands. But did not recognize the role of 
rangelands in providing several species of valuable NTFPs

Agriculture Biodiversity Policy 
(2006)

Recognizes the importance of conserving genetic resources for grazing lands 
and promotes the role of traditional knowledge in rangeland management. 
It establishes intellectual property rights on indigenous and local food and 
agricultural genetic resources and indigenous practices.

National Rangeland Policy (2012)

Focuses on improving rangeland status and productivity, biodiversity 
conservation, and sustainable intensiƈcation through industrial enterprise 
based on rangelands addressing challenges like overgrazing and cl imate 
change.

National Wetland Policy (2013)
Lacks explicit inclusion of rangelands in wetland management, missing the 
integration of watersheds which are mainly fall in rangelands in conservation 
eſorts.

Agriculture Development 
Strategy (2015-2035)

Focuses on implementation of research and extension for sustainable 
forestry through developing an extension package on best forestry practices 
to reduce forest threats including grazing management, sustainable forest 
management and improved agricultural practices

Local Government Operation 
Act (2017)

Assigns local governments the responsibility for managing rangeland-related 
activities, including livestock farming and invasive species and disease control, 
surveys of medicinal herbs.

National Land Policy (2019)
Supports the conservation of grazing lands by preventing their conversion 
to non-agricultural uses but lacks clarity on rangeland boundary placing 
rangelands and natural grazing areas within forest areas.

National Climate Change Policy 
(2019)

Does not explicitly address rangelands, overlooking their role in food security 
and climate resilience for high-elevation communities although provision of 
building climate resilience of livestock sector was mentioned.

National Agroforestry Policy 
(2019)

Suggests the potential use of ‘barren and marginal lands ’ for agroforestry, 
implicitly including rangelands, but lacks explicit prescriptions for the 
implementation of agroforestry practice in rangelands.

National Forest Policy (2019)

Links rangeland biodiversity to NTFP (including Yarsagunbu, Jatamansi, 
Padamchal, Chiraito, Atis, Bisha, Laghupatra) development but focuses 
primarily on forests, with liƎle aƎention to rangelands and conƋicts between 
CFUGs and transhumance herders.

Forest Act (2020)
Recognizes rangelands within forest deƈnitions but does not clarify the 
impact of forest management on traditional grazing practices.

National Biodiversity Strategy 
and Action Plan (2014-2020)

Highlights rangeland degradation drivers and calls for integrated management, 
emphasizing the need for institutional support for rangelands.

National Dairy Development 
Policy (2021)

Supports livestock productivity and the management of high-elevation 
rangelands, promoting coordinated eſorts for sustainable rangeland use.

Second Nationally Determined 
Contribution (2022)

Promises to update the Rangeland Policy and develop sustainable rangeland 
management plans by 2025.

Protected Area Management 
Strategy 2022-2030 (2022)

Addresses habitat degradation and invasive species in rangelands, aiming to 
improve and expand these ecosystems within protected areas.
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In Karnali Province, the MoITFE has launched an 
alpine pasture conservation program (‘Lekh Tatha 
Kharka Samrakchan Karyakram ’) for the ƈscal 
year 2080/ 81. The program's main objectives are 
the sustainable management of alpine rangelands 
including grazing pastures. Under this initiative, the 
Division Forest OƂce in Dolpa has formed three 
rangeland user groups along with the preliminary 
surveys of pastures. In Jajarkot, restoration 
activities were carried out, including the seeding 
of clover grass in the pastures of Barekot Rural 
Municipality. In West Rukum, awareness programs 
were conducted, while in Mugu, eſorts focused on 
promoting medicinal herbs and their processing.

The Directorate of Livestock Development, under 
the Ministry of Land Management, Agriculture, 
and Cooperatives (MoLMAC), also initiated 
the herding allowance program in 2078/ 79 to 
provide incentives for entrepreneurial herders. 
This program provides a herding allowance of 
NPR 1,500 per month to herders to encourage 
the herding profession. In the last ƈscal year 
(2079/ 80), NPR 6,873,000 was distributed to 440 
farmers across four districts (Humla, Mugu, Jumla, 
and Dolpa) under this program. 

4.3. Achievements

The Government of Nepal has made some 
progress in the management and conservation 
of rangelands historically, although signiƈcant 
challenges remain. Key achievements include: 

4.3.1. Policy Development

The formulation of the National Rangeland Policy 
in 2012 was a signiƈcant step forward. This 
policy provided a comprehensive framework 
for the sustainable management of rangelands, 
recognizing the importance of rangelands for 
biodiversity conservation, livestock management, 
and the livelihoods of pastoral communities. 
However, the Policy was not implemented due to 
the shiƌ toward a federal system of governance 
following the new political developments in the 
country.

4.3.2. Integration into National 
Strategies 

Rangelands have been integrated into broader 
national strategies, such as the Nepal Biodiversity 
Strategy (2000); National Biodiversity Strategy 
and Action Plan (2014-2020) and the Forestry 
Sector Strategy (2016-2025) and Protected 
Area Management Strategy (2022-2030). These 

strategies highlight the ecological importance of 
rangelands and set goals for their conservation 
and sustainable use. Protected Area Management 
Strategy (2022-2030) speciƈcally addresses 
challenges like habitat degradation, invasive 
species, and the impacts of climate change on 
rangelands.

4.3.3. Landscape Level Strategies 

Two important landscape-level strategies were 
developed, and projects were initiated by the GoN. 
The ƈrst, Kailash Sacred Landscape Conservation 
and Development Initiative was implemented 
in collaboration with ICIMOD and Tribhuvan 
University in Karnali Province. The second is the 
identiƈcation and development of the Western 
Mountain Landscape Program by the Department 
of Forests, MoFE (GoN 2018). These landscape 
level programs aim to conserve ecosystems 
including rangelands. 

4.3.4. Community Involvement 

While the Community Forestry Program has 
triggered conƋicts between CFUGs and 
transhumance herders and shepherds in many 
areas, handing over forest including rangeland 
management to local communities under the 
community forestry program has, in many 
instances, played a positive role in forest 
regeneration, control of poaching, and regulation 
of NTFPs harvesting. This approach has also 
empowered local communities and integrated 
traditional knowledge and practices into rangeland 
management practices. 

4.3.5. Awareness, Capacity Building 
and Research 

Although the process has been slow and the 
outcomes are limited, some eſorts have been 
made to build capacity at the local and provincial 
levels, particularly within the context of the new 
federal structure, regarding the importance 
of rangelands. Rangelands are increasingly 
gaining aƎention in research and knowledge 
documentation among researchers, students, and 
academics. Nevertheless, this area still requires 
further investment and focus.

4.4. Challenges of Pastoralism

Based on the key informant interviews with herders, 
nine major challenges were identiƈed. Among 
them, the lack of good fodder in rangelands (n = 
75), lack of veterinary services (n = 63), shortage 
of human resources for pastoral practices (n = 58), 
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and livestock disease and health problems (n = 57) 
are signiƈcant concerns. Predation by wild animals 
(n = 54) and insuƂcient water resources (n = 53) 
were also highlighted as major hurdles. Market 
access and Ƌuctuating prices for livestock and 
their products (n = 40) present further challenges. 
Additionally, social aƎitudes toward pastoralism 
are not positive, with pastoralists reporting a lack 
of respect from society. As a result, changing social 
aƎitudes towards herders (n = 39) is crucial for 
retaining the next generation in pastoral practices. 
Lastly, limited access to credit or ƈnancing (n = 
33) hampers the ability of farmers to eſectively 
manage their livestock and rangelands.

4.5. Gaps

Despite these limited achievements, there 
are ongoing challenges and gaps in policy, 
implementation, funding, knowledge production 
and institutional capacity. 

4.5.1. Policy and Legislative 

Despite the development of the National Rangeland 
Policy (2012), implementation has been inconsistent 
and insuƂcient. The lack of corresponding 
legislation and acts, particularly following Nepal's 
transition to a federal system, has hindered eſective 
policy execution. Despite limited achievements, 
there are ongoing challenges and gaps in policy and 
institutional capacity, knowledge production, and 
fund mobilization. Even when sectoral policies and 
regulations related to rangeland exist, enforcement 
is oƌen weak, leading to overgrazing, unregulated 
harvesting, and encroachment on rangelands

4.5.2. Institutional Arrangement

Despite the uniqueness of rangelands, there 
is no dedicated institution for rangeland 
management in Nepal. Rangelands are oƌen 
viewed as a subsection of forests when it comes 
to ecosystem and biodiversity components, while 
livestock development falls under agriculture. This 
has resulted in overlapping and unclear mandates 
between two ministries at the federal level, which 
has translated to the provincial level, exacerbating 
coordination problems among government 
agencies. 

4.5.3. Resource and Capacity

Local and provincial institutions oƌen lack the 
technical skills, infrastructure, and resources 
needed for eſective rangeland management. This 
includes detailed maps of rangeland status, levels 
of degradation, stocking rates, dynamics, species 
conservation hotspots, and zoning information 
for NTFPs required for sustainable use and 
management. 

There is a general lack of awareness among 
local communities about sustainable rangeland 
management practices and the impacts of climate 
change on these ecosystems. Government staſ are 
not well-equipped with cuƎing-edge technology 
useful for monitoring rangeland degradation. Local 
communities struggle to diversify livelihoods, partly 
due to their limited capacity to access markets, 
develop value chains, and produce competitive 
products.

4.5.4. Knowledge 

At the national level, there is no agreed-
upon information or deƈnition of the extent 
of rangelands in Nepal. There is an immediate 
need for updated data on rangeland conditions 
and dynamics. Furthermore, the Ƌora, fauna, 
and other wild species found in rangelands 
are not adequately documented. The extent 
of invasive species on rangelands is not well 
understood, leading to inadequate management 
strategies. Additionally, there is a lack of 
integration and acknowledgment of Traditional 
Ecological Knowledge (TEK) and indigenous 
practices, despite their potential contributions 
to sustainability. With the burgeoning challenges 
posed by climate change, rangelands are 
particularly vulnerable, and adaptive management 
practices in the rangeland sector are not yet 
suƂciently developed or implemented.
4.5.5. Finance

There is a lack of dedicated funding for rangeland 
management, with existing ƈnancial resources 
oƌen being insuƂcient and not strategically 
allocated. Financial incentives for sustainable 
rangeland management and practices are either 
absent or poorly implemented, reducing the 
motivation for local communities to engage in 
sustainable practices.
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A woman weaving Radi Pakhi, a traditional handmade 

woolen blanket produced from sheep’s wool.

 Photo: UƎam Babu Shrestha
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Vision

By 2036, Rangelands in Karnali Province will be 
conserved, restored and sustainably used for the 
prosperity of Karnali Province

Mission

By 2036, implement strategies and actions 
to maintain ecological integrity, promote 
sustainable use of rangelands, ensuring 
continue provision of ecosystem services 
to the prosperity and well-being of people. 
To achieve this, rangeland ecosystems are 
sustainably managed and restored, biodiversity, 
soil and water resources are conserved, invasive 
species and wildƈre are eſectively managed, 
sustainable commercialization and livestock and 
medicinal plants are ensured and the beneƈts 
generated from these activities are shared fairly 
and equitably; adequate ƈnancial resources 
are provided, collaboration and capacities are 
enhanced, policies are eſectively implemented, 
and decisions are made on evidence produced 
by robust research.

Goal

To enhance the ecological, economic, and 
socio-cultural values of rangelands in Karnali 
Province by promoting sustainable practices, 
improving rangeland productivity, conserving 
biodiversity, and supporting the livelihoods of 
local communities.

Guiding Principles 

• Sustainability:  Maintain the long-term health 
and resilience of rangeland ecosystems 
safeguarding their ability to provide essential 
ecosystem services for future generations.

• Community Empowerment:  Involve local 
communities in decision-making processes, 
recognizing and incorporating traditional 
knowledge, skills, and practices.

• Maximizing Multiple Beneƈts:  Harness 
the multiple beneƈts of rangelands 
encompassing economic, ecological, and 
socio-cultural opportunities to enhance their 
multifunctionality.

CHAPTER 

Vision, Mission, Guiding 
Principles and Strategy for 

Rangeland Management

5
Limi Valley, Humla Photo: UƎam Babu Shrestha
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• Inclusiveness and Equitable:  Guarantee that 
strategies and actions beneƈt all stakeholders 
including marginalized groups, women, 
Dalits, and indigenous communities ensuring 
fairness and equity.

• Adaptive Management:  Promote Ƌexibility 
and responsiveness in management 
practices and decisions to adapt to changing 
environmental and socioeconomic conditions.

• Collaboration and Synergy:  Foster 
collaboration and coordination among 
government agencies, non-governmental 
organizations, local communities, and 
international agencies to enhance the 
eſectiveness of sustainable rangeland 
management eſorts.

• Integration:  Adopt management practices 
based on scientiƈc evidence and knowledge 
while respecting and incorporating traditional 
knowledge and customary practices.

• Ecosystem-Based Approach:  Ensure 
rangeland management actions are focused 
on nature-based solutions to sustain 
ecosystem services and mitigate-climate 
risks.

Strategies and Actions 

Strategy 1:  Integrated rangeland 
governance, planning, and data 
systems

Objective:  To establish an integrated, science-
based governance framework and rangeland 
information system that strengthens planning, 
clarify tenure and use rights, and enables 
inclusive, evidence-based decision-making by 
local communities and government institutions.

Actions 

1.1. Harmonize policy and align institutions:  
Review and harmonize existing policies, laws, and 
regulations related to rangeland management 
across agriculture, forestry, environment, 
livestock, and land administration sectors. This 
includes the alignment of grazing management 
with the National Forest Integrated Strategic Plan 
2081–2100 BS. This will clarify land tenure, grazing 
rights, and management responsibilities, and 
ensure alignment of the Rangeland Management 
Strategy and Action Plan with provincial and 
national policy frameworks. 

1.2. Develop an integrated rangeland 
information system:  Establish a comprehensive, 
GIS-based rangeland information system 
covering all major rangelands and pastures. This 
system will include spatial and aƎribute data 
on pastoral practices, vegetation condition, 
rangeland productivity, biodiversity values, 
seasonal migration routes, grazing zones, 
seasonal camps, water sources, and climate-
related risks to support planning, monitoring and 
investment decisions. 

1.3. Strengthen local institutions:  Form, 
strengthen, and operationalize Community 
Rangeland Management CommiƎees with 
inclusive representation of women, pastoralists, 
indigenous groups, and other marginalized 
users. These commiƎees will be supported to 
develop and formalize locally appropriate grazing 
rules, access and use rights, conƋict-resolution 
mechanisms, and beneƈt-sharing arrangements, 
aligned with municipal and provincial rangeland 
management plans. 

Strategy 2:  Sustainable grazing and 
livestock management

Objective:  To optimize grazing intensity in 
line with the ecological carrying capacity of 
rangelands to prevent degradation, support 
vegetation recovery, and sustain long-term 
forage productivity.

Actions 

2.1. Assess rangeland carrying capacity:  
Conduct systematic rangeland assessments 
combining vegetation surveys, forage biomass 
estimation, and livestock population data to 
determine site-speciƈc carrying capacity and 
sustainable stocking density thresholds for major 
rangelands and pastures.

2.2. Implement adaptive grazing 
management:  Design, pilot, and scale rotational 
and seasonal grazing practices that distribute 
grazing pressure spatially and temporally. 
Establish annual pasture health monitoring 
protocols using ƈeld indicators (e.g., forage 
biomass, ground cover, species composition) 
and community-based observations and adjust 
stocking rates, grazing duration, and pasture 
access rules based on the grazing pressure and 
actual forage biomass recovery potential.
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2.3. Strengthen veterinary and extensive 
services:  Establish mobile veterinary services 
and train community animal health workers to 
improve vaccination coverage, winter fodder 
management, and shed management in remote 
rangeland areas. Institutionalize incentive 
mechanisms to support basic safety and mobility 
equipment for high-altitude herders. 

Strategy 3:  Ecosystem restoration and 
biodiversity conservation in rangeland

Objective:  To restore degraded rangelands, 
improve soil and water health, conserve 
biodiversity, and enhance ecosystem resilience 
using nature-based solutions and traditional and 
indigenous practices.

Actions 

3.1. Restore degraded rangelands:  Identify and 
prioritize severely degraded rangelands through 
ecological assessment and community validation 
and restore them through reseeding with 
drought-resistanance, palatable native grasses 
and shrubs, combined with post-restoration 
grazing protection measures.

3.2. Control soil and land degradation:  Stabilize 
erosion-prone rangelands through nature-based 
solutions such as contour trenches, vegetative 
strips, check dams, bamboo crib walls, and 
conservation ponds, particularly in landslide- and 
erosion-aſected areas.
3.3. Restore water sources, wetlands, and 
riparian zones:  Map, rehabilitate, and maintain 
rangeland water sources (ponds, springs, small 
reservoirs), and restore degraded wetlands 
and riparian zones through re-vegetation, 
erosion control, hydrological restoration, and 
community-led water-sharing agreements.

3.4. Manage invasive, shrub, and unpalatable 
species:  Conduct systematic mapping and risk 
assessment of invasive, shrub, and unpalatable 
species, implement species-speciƈc control and 
eradication measures, and reseed treated areas 
with native palatable species through active 
community engagement.

3.5. Conserve critical biodiversity and 
habitats:  Identify and protect biodiversity-rich 
rangelands, critical habitats, and wildlife corridors 
by establishing community-led conservation 
zones, restoring degraded habitat patches, 

implementing species-speciƈc conservation 
actions, and promoting community-based 
biodiversity monitoring.

3.6. Integrate rangeland management 
within protected areas:  Integrate rangeland 
management into protected area and buſer 
zone plans by designating regulated grazing 
zones, restoring rangeland patches critical for 
wildlife movement, establishing co-management 
agreements, and monitoring livestock–wildlife 
interactions to reduce conƋict.
3.7. Manage wildƈre risk and recovery:  
Conduct rangeland wildƈre risk assessments 
and establish ƈre management zones in high-
risk areas; introduce technically supervised 
controlled burning; strengthen early detection 
and local response capacity; and restore ƈre-
aſected rangelands through reseeding, erosion 
control, and soil stabilization measures.

Strategy 4. Sustainable rangeland-
based livelihoods and bio-economy

Objective:  To enhance the proƈtability of 
rangeland-based products while reducing 
environmental pressure value addition, income 
diversiƈcation, and incentive-based conservation.
Actions 

4.1. Promote sustainable harvesting of NTFPs:  
Conduct baseline assessments of commercially 
important NTFPs, develop and enforce 
sustainable harvesting guidelines (quotas, timing, 
rotational zones), strengthen community user 
groups, and integrate traditional knowledge into 
NTFP governance and monitoring systems.

4.2. Develop rangeland-based enterprises:  
Establish community-level processing units 
for NTFPs, wool, dairy, and meat, promote 
certiƈcation and branding, strengthen 
cooperative models, and facilitate direct market 
linkages to increase local value retention and 
income.

4.3. Initiate rangeland-based ecotourism:  
Identify and map ecotourism potential sites; 
prepare and implement rangeland-based 
ecotourism plans such as goth stay, Yarsagunbu 
or mushroom tourism, develop eco-friendly 
infrastructure (trails, campsites, eco-lodges) to 
increase access, and train local communities as 
guides and service providers.
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4.4. Promote green enterprises:  Support green 
enterprises linked to rangeland resources (wool 
products, dairy, handicraƌs, medicinal plants); 
promote low-impact production systems, 
enhance their market access.

4.5.    Pilot payment for ecosystem services 
(PES) and incentive mechanisms:  Pilot 
PES schemes that compensate upstream 
communities for water regulation, biodiversity 
conservation, and carbon-related services; 
establish beneƈt-sharing mechanisms, and 
link upstream rangeland stewardship with 
downstream beneƈciaries.
Strategy 5:  Capacity development, 
coordination, awareness 

Objective:  To develop institutional capacity, 
coordination, knowledge dissemination, and 
multi-level governance for eſective and adaptive 
rangeland management

Actions 

5.1. Build institutional and human capacity:  
Provide targeted training of government staſ, 
extension workers, forestry and livestock 

technicians, and community leaders on rangeland 
governance, monitoring, restoration, conƋict 
management, climate risks, and adaptive 
management.

5.2. Strengthen coordination, learning, and 
communication:  Establish a provincial–local 
rangeland knowledge coordination platform to 
compile, translate, and disseminate research 
outputs, traditional knowledge, monitoring 
results, and best practices through manuals, 
guidelines, policy briefs, and learning events.

5.3. Promote research and innovation:  Support 
research and monitoring using advanced tools 
such as remote sensing, drones, to assess 
rangeland condition, grazing dynamics, climate 
impacts and restoration eſectiveness.
5.3. Establish intergovernmental and 
transboundary coordination mechanisms:  
Establish a Provincial Rangeland Management 
CommiƎee (PRMC) to harmonize policies and 
bylaws, ensure budget allocation, integrate 
climate risk into planning, and engage federal 
authorities to initiate dialogue on transboundary 
grazing issues aſecting northern Karnali 
particularly in Mugu, Dolpa and Humla districts.

Limi Lapcha (4,900 m), a high-altitude spiritual 

gateway oſering views of Mount Kailash from Nepal
 Photo: UƎam Babu Shrestha
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Meconopsis betonicifolia found along the way to Limi 

Valley, Humla Photo: UƎam Babu Shrestha
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For the eſective implementation of the RMSAP in 
Karnali Province, a comprehensive implementation 
framework is essential. This framework deƈnes 
institutional roles and coordination mechanisms, 
ƈnancing and resource mobilization modalities, 
capacity development priorities, and monitoring, 
evaluation, and reporting system. This chapter 
operationalizes the strategies outlined in previous 
chapters by specifying responsible institutions, 
implementation arrangements across governance 
levels, ƈnancing options, partnerships, and 
accountability mechanisms to ensure transparent, 
inclusive, and results-oriented implementation of 
the RMSAP.

6.1. Institutional Framework

6.1.1. Implementing Agencies

MoITFE and MoLMAC will serve as lead 
implementing agencies for the ecosystem, and 
livestock-related components respectively. 
Key stakeholders involved are:  Division Forest 
OƂce under MoITFE, Agriculture Development 
OƂce, Animal Hospital and Animal Service 

Implementation  
Framework for RMSAP

OƂce under MoLMAC, municipalities, I/ NGOs, 
academic institutions, civil society organizations, 
CFUGs, herders, agro-pastoralists, collectors 
of medicinal species, herb traders, and the 
private sectors. To ensure eſective coordination 
at the provincial level, a Provincial Rangeland 
Management CommiƎee (PRMC) is envisioned. 
For implementation at the local level, Local 
Rangeland Management CommiƎees (LRMCs) will 
be established. Rangeland Users Groups (RUGs) 
can be formed at the municipal level.

6.1.1.1.  Provincial Rangeland Management 
CommiƎee (PRMC)

A dedicated provincial body, the Provincial 
Rangeland Management CommiƎee (PRMC), will 
be established to provide technical backstopping, 
coordination, documentation, budget tracking, 
and reporting support. The Secretariat will serve 
as the focal point for data management, inter-
ministerial coordination, and liaison with donors 
and research institutions. This nine member 
commiƎee chaired by the Minister of MoITFE 
will comprise representatives of three sections 

CHAPTER6 Photo: UƎam Babu Shrestha
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(Forest Management and Biodiversity, Science, 
Environment and Climate and Industry and 
Tourism Promotion) of the MoITFE, Directorate of 
Forest, the MoLMAC, the Livestock Development 
Directorate, the Forest Research and Training 
Center (FRTC), the Agriculture and Livestock 
Business Promotion Training Center (ALBPTC), 
local government representatives, community 
organizations, private sector stakeholders, and 
a multidisciplinary team of experts, including 
an ecologist, a sociologist, and GESI specialist. 
The selection of the members of the commiƎee 
should be inclusion, transparent and relevant. This 
commiƎee should have at least three meetings 
annually.

Responsibilities

• Policy development: Develop and implement 
comprehensive policies and strategies for 
sustainable rangeland management,

• Priority seƎing: Identify priority actions 
and research need in the rangeland sector, 
ensuring alignment with provincial and 
national objectives,

• Budget Allocation: Allocate and advocate for 
suƂcient budgetary resources for rangeland 
management eſorts, ensuring ƈnancial 
support for key programs and activities.

• Coordination: Facilitate coordination 
between government agencies, local bodies, 
NGOs, developmental agencies, and other 
stakeholders.

• Monitoring and Evaluation: Monitor and 
evaluate the progress of rangeland 
management programs, ensuring they meet 
established goals and objectives.

• Reporting and accountability: Prepare and 
submit an annual implementation report to 
the Provincial Cabinet.

6.1.1.2.  District Level Management 
CommiƎees (DLMCs)

At the district level, the existing District Forest 
Coordination CommiƎee (DFCC) will conduct 
the following activities related to rangeland 
management. The chairperson the DFCC will be 
de facto chairperson of this commiƎee. 

Responsibilities

• Monitor and evaluate the rangeland 
management activities conducted within the 
district.

• Recommend rangeland management 
activities and plans to the provincial 
government.

• Coordinate Local Rangeland Management 
CommiƎee (LRMCs).

6.1.1.3. Local Rangeland Management 
CommiƎees (LRMCs)

Under the ‘Thematic CommiƎee Operation 
Procedure 2022,’ prepared by the Ministry of 
Federal Aſairs and General Administration, local 
municipalities with signiƈcant rangeland areas 
are encouraged to form Rangeland Management 
CommiƎees. LRMCs will function as thematic 
commiƎees under the municipality, with formal 
recognition through municipal executive decisions. 
This commiƎee will have seven members and the 
chair person will be elected by the members of 
rangeland user groups.

Responsibilities

• Facilitate the implementation of rangeland 
management actions at the municipal level.

• Work closely with PRMC, Division Forest 
OƂce, Agriculture Development OƂce, 
Animal Hospital and Animal Service OƂce, to 
address local needs and priorities.

• Engage local communities including herders, 
agro-pastoralists, medicinal species 
collectors in decision-making processes 
for the sustainable use and management of 
rangeland resources.

• Monitor the rangeland conditions and 
management practices and report the 
ƈndings to the PRMC and other relevant 
bodies.

• Develop and disseminate best practices 
and local technologies related to rangeland 
management.

• Provide capacity building training and 
extension services to local communities, 
enhancing their ability to manage rangelands 
sustainably.
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• Develop and implement local level rangeland 
use and management guidelines such as 
sustainable grazing, medicinal species 
collection, and ƈre management.

• Ensure that a portion of the local government 
budget is allocated speciƈcally for rangeland 
management activities

6.1.1.4. Rangeland User Groups

To facilitate local access to and sustainable 
management of rangelands, local herders, agro-
pastoralists, transhuman herders, medicinal plant 
collectors, livestock-based entrepreneurs, and 
other rangeland users can form Rangeland User 
Groups (RUGs) at the local level. These groups can 
be registered at the Municipality upon approval 
from the Division Forest OƂce and the Animal 
Hospital and Animal Service OƂce. Rangeland 
Management CommiƎees if existed at the local 
level can support formation of RUGs. Both oƂces 
will conduct a technical assessment to evaluate the 
feasibility, deƈne the boundaries of pasturelands, 
identify the number of users (both local and 
distant users), the total livestock population, the 
carrying capacity of the pastures, and prepare 
a resource inventory of medicinal and aromatic 
plants with high commercial and conservation 
value, documentation of biodiversity and wildlife 
with high conservation value. Additionally, they 
will assess the demand and supply of rangeland 
products, including livestock products. This group 
can implement income diversiƈcation programs, 
including medicinal plant cultivation, value-added 
livestock product promotion, rangeland-based 
ecotourism initiatives.

Similar to Community Forestry User Groups 
(CFUGs), RUGs will have a formal executive 
commiƎee, general members, their own fund, 
regular meetings, an annual general meeting, 
and an operational plan for the sustainable 
management and use of rangelands. A minimum 
proportion of RUG-generated revenue shall be 
earmarked for rangeland restoration, monitoring, 
and conƋict management activities. Detailed 
guidelines outlining the formation process, roles, 
and responsibilities of RUGs, as well as their 
operational framework, will be developed by the 
Directorate of Forest and MoITFE aligning with the 
legislative and policy framework.

6.1.1.5. Academic institutions 

Academic institutions in Karnali Province play 
a crucial role in RMSAP implementation by 

bridging scientiƈc knowledge with policy and 
practice. Academic institutions such as Tribhuvan 
University, Kathmandu University, Mid-West 
University, Karnali Academy of Health Sciences, 
Agriculture and Forestry University, Far-Western 
University, and the Institute of Forestry can be 
engaged to conduct research on the ecological 
and socio-economic aspects of rangelands, 
biodiversity, climate impacts, and monitoring 
drivers of rangeland change. These institutions 
can also evaluate the eſectiveness of policies and 
programs related to rangeland management.

Additionally, they provide technical training to 
government oƂcials, local communities, and 
herders and develop educational programs 
focused on rangeland conservation and 
sustainable management. Academic institutions 
will also support the PRMC and LRMCs by 
translating research ƈndings into policy briefs, 
decision-support tools, and adaptive management 
recommendations.

6.2. Funding Allocation 

Adequate funding allocation and eƂcient 
mobilization for rangeland management eſorts 
in Karnali Province are crucial to the successful 
implementation of the RMSAP.

In the current scenario, bits and pieces of 
rangeland management activities are integrated 
into the forestry and livestock sectors. As the 
Karnali Provincial Government has initiated eſorts 
to implement a separate program focusing on 
rangeland, a dedicated funding mechanism will be 
established in the future.

Funding for RMSAP implementation will Ƌow 
through a combination of provincial sectoral 
budgets, local government allocations, externally 
funded projects, and community-generated 
revenues. The PRMC will serve as the coordinating 
platform to align these funding streams, avoid 
duplication, and ensure strategic investment 
across priority rangeland landscapes.

Federal and Provincial Budgets:  The Provincial 
Rangeland Management CommiƎee (PRMC) 
should advocate for a dedicated budget line 
within both the provincial and federal budgets to 
ensure consistent annual funding for rangeland 
management activities. This funding should 
support both the ecosystem and biodiversity 
components led by the MoITFE, and the livestock 
management components overseen by the 
MoLMAC. The herding allowance program can 
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be expanded to incentivize sustainable grazing 
practices rather than intensiƈcation only. 
Alignment with federal programs will be ensured 
through annual joint planning and reporting 
mechanisms between provincial line ministries 
and relevant federal agencies.

Local government ’s contribution:  Similarly, 
local municipalities, through the Local Rangeland 
Management CommiƎees (LRMCs), should 
allocate a portion of their budgets speciƈcally 
for rangeland management initiatives. Local 
municipalities can also utilize funds from national 
programs such as the ‘High-Altitude District 
Development and Livelihood Program ’, the ‘High 
Hill and Himali Sector Prosperity Program ’, and the 
‘Presidential Women ’s Livelihood Development 
Program ’. These federal funding schemes 
provided to local governments can be used to 
implement action plans tailored to the needs of 
rangeland-dependent communities, diversifying 
their income, green enterprises and value chain 
development, capacity building and rangeland-
based ecotourism.

International Support:  Additionally, the PRMC 
should actively seek grants from international 
donors, development agencies, philanthropic 
institutions, and environmental organizations that 
focus on biodiversity conservation, environmental 
management, climate change mitigation, climate-
resilient agriculture and livestock, and sustainable 
development. PRMC should also promote 
government and academic research institutions 
to seek external collaborative research grants.

Public-Private Partnerships (PPPs):  Encouraging 
partnerships between the government and the 
private sector can generate additional resources. 
Businesses involved in ecotourism, commercial 
livestock, and the trade of medicinal species can 
be encouraged to invest in rangeland conservation 
eſorts, oſering both ƈnancial support and 
technical expertise.

Payments for Ecosystem Services (PES):  
Establishing rangeland-focused PES schemes can 
create a sustainable funding stream. Under such 
schemes, stakeholders beneƈting from rangeland 
ecosystem services—such as water supply, carbon 
sequestration, and biodiversity—can provide 
ƈnancial compensation to local communities 
managing these rangelands sustainably. PES 
mechanisms will be piloted with clear governance 
arrangements, transparent beneƈt-sharing rules, 
and independent monitoring to ensure credibility 
and equity.

Revenue from Sustainable Enterprises:  
Encouraging the development of rangeland-
based green enterprises, such as value-added 
livestock products like churpi, woolen handicraƌs, 
ecotourism, and the cultivation of high-value 
medicinal species, can generate income for local 
communities. A portion of the revenue from these 
green enterprises as well as medicinal species 
collection and trade can be reinvested into 
rangeland management activities, creating a self-
sustaining funding model.

6.3. Capacity Building 

Capacity needs  assessment and building are 
essential for eſective implementation of the 
RMSAP in Karnali Province. Capacity building 
is needed across multiple levels, including 
government staſ, local governments, and local 
communities. Capacity development under the 
RMSAP will follow a phased approach. Initial eſorts 
(Years 1–3) will prioritize institutional capacity, data 
systems, and core technical skills. Intermediate 
phases (Years 4–7) will focus on community-
level implementation capacity and enterprise 
development, while later phases (Years 8–10) will 
consolidate advanced skills related to monitoring, 
climate adaptation, and market integration. The 
table below (Table 12) provides the key areas 
where capacity development is necessary.
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Table 12. Necessary areas for capacity development.

Government staſ Local governments Local communities

Technical

•	Training on invasive species 
identiƈcation, control and 
management 

•	Climate smart agriculture 
and livestock management 
techniques 

•	Rangeland mapping and 
monitoring using GIS/ RS, Drone

•	Sustainable 
grazing, 
livestock health 
and pasture 
management 

•	Rangeland related 
data collection 
training 

•	Skill development for alternative 
income-generating activities

•	Marketing and value chain 
management of rangeland products

•	Identiƈcation, control and management 
of invasive species

•	Sustainable harvesting of medicinal 
species

Non-technical

•	Sensitization of the RMSAP and 
multiple beneƈts of rangeland 
use and management 

•	Monitoring and Evaluation 
training to track the progress of 
RMSAP activities

•	Sensitization 
of the RMSAP 
and Local policy 
and program 
development

•	Participatory planning and conƋict 
management

•	Livestock health, water management 
and sanitation

•	Awareness about the multiple use of 
rangelands and the impacts of climate 
change

•	Basic ƈnancial literacy
Cross-sectoral

•	Understanding and integrating GESI into rangeland use and management
•	Designing, implementing and utilizing monitoring, evaluation and learning
•	Climate change adaptation and mitigation

Horse grazing in Guthichaur, Jumla  

 Photo: UƎam Babu Shrestha
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Geranium sp. commonly found in Rangelands 

 Photo: UƎam Babu Shrestha
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This chapters outlines the Monitoring, Evaluation, 

and Learning (MEL) framework to track progress, 

evaluate the eſectiveness of implementation, 
and facilitate continuous learning and adaptive 

management of the RMSAP.

7.1.  Objectives of MEL 
Framework

• Track the implementation performance of 

the RMSAP to ensure that activities, outputs, 

outcomes and investments are delivered on 

time and within budget.

• Assess eſectiveness, eƂciency, and impacts 
of the RMSAP in improving rangeland health, 

conserving biodiversity, enhancing water and 

soil conditions, strengthening institutions, 

Monitoring,  
Evaluation and Learning

and improving livestock productivity and 

livelihoods.

• Strengthen learning and adaptive management 

by identifying successes, challenges, and 

good practices, and systematically integrating 

lessons into annual planning, policy reƈnement, 
and scale-up.

7.2. Components of the MEL 
Framework

There are three key interconnected components 

of the MEL framework:  Monitoring, Evaluation, 

and Learning. Each component has a distinct 

purpose for the eſective implementation of the 
RMSAP. Table 13 provides an overview of the 

basic functions and methodologies associated 

with each of these components.

CHAPTER7 Rara Lake Photo: UƎam Babu Shrestha
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Table 13. Key components of MEL framework.

Monitoring Evaluation Learning

Deƈne SMART (speciƈc, 
measurable, achievable, 
relevant, and time-bound) 
indicators for each strategy 
and action in the RMSAP.

Conduct a baseline (ecology, 
livelihoods, institutions) assessment 
at the start of the RMSAP to establish 
ecological, socioeconomic, and 
institutional conditions.

Establish learning platforms such as 
review workshops, social media page, 
and online portal to share lessons 
and disseminate knowledge among 
stakeholders. 

Establish routine data 
collection mechanisms to 
track the indicators, using 
ƈled-based monitoring, 
remote sensing, and 
community-based 
monitoring.

Conduct a mid-term evaluation 
(year 5) to assess progress, identify 
challenges, and make necessary 
adjustments to the actions.

Institutionalize feedback loops 
so monitoring/ evaluation results 
are reƋected in annual workplans, 
budgets, and policy.

Set timelines for reporting 
(quarterly/ annual) to track 
progress and adjust as 
needed.

Carry out a ƈnal evaluation (year 10) 
to measure overall success, impacts, 
sustainability and scalability.

Document and disseminate case 
studies and success stories to 
highlight best practices and 
encourage replication in other 
regions.

7.3. Progress Indicators 

The eſectiveness of the RMSAP will be examined 
and evaluated using three broad progress 

indicators. The progress of these indicators will be 

examined every two year from 2026-2036. There 

will be a mid-term review of the RMSAP in 2030. 

The descriptions of these indicators are provided 

in Table 14.

Table 14. Description of progress indicators.

Indicator category Description

Ecological Indicators o Change in vegetation cover/ condition and rangeland productivity (e.g., ground 

cover %, forage biomass, NDVI trend in priority sites).

o Status and spread of invasive species (e.g., invasive cover % and area aſected).
o Soil and land health (e.g., erosion incidence, sediment risk, soil organic carbon in 

pilot sites).

o Water and wetland status (e.g., number/ functionality of water points, wetland 

condition score).

o Status of biodiversity and critical habitats 

Socioeconomic 

Indicators

o Change in income from rangeland-based livelihoods (livestock, NTFPs, tourism).

o Adoption rates of improved practices (rotational grazing, sustainable harvesting, 

improved animal husbandry).

o Enterprise growth and services (number of functional processing 

units/ cooperatives; tourism products/ packages operational).

o Market access improvements (e.g., presence of market information system, 

volume of value-added products).

Institutional Indicators o Number and functionality of PRMC/ LRMC/ RUGs (meetings held, plans approved, 

compliance monitored).

o Local policies/ bylaws and agreements established (grazing rules, water-sharing, 

beneƈt-sharing).
o Number of people trained, by category (staſ/ community/ women/ youth) and 

evidence of application.

o Budget allocation and expenditure rate for rangeland actions and MEL.



109

of Karnali Province, Nepal (2026-2036)

Rangeland Management Strategy and Action Plan

Table 15. Key institutions involved in MEL.

Institutions Roles and Responsibilities

Provincial Rangeland 

Management 

CommiƎee (PRMC)
o Provides overall oversight and approves MEL standards, indicators, and reporting 

templates.

o Coordinates biannual data consolidation from LRMCs, line agencies, and partners.

o Commissions/ organizes baseline, mid-term, and ƈnal evaluations.
o Ensures MEL results inform annual provincial planning and budgeting.

o Ensures a dedicated MEL budget line is included in RMSAP ƈnancing.
o Publishes MEL reports and supports public transparency and dissemination.

PRMC Secretariat /  

Technical Unit

o Maintains the RMSAP indicator database and GIS layers.

o Conducts data quality checks and prepares annual synthesis reports.

o Supports training on data collection tools and reporting

Local Rangeland 

Management 

CommiƎees (LRMCs)
o Lead local-level monitoring and reporting against agreed indicators.

o Coordinate community participation and verify ƈeld data with RUGs.
o Submit standardized reports to PRMC on agreed schedule.

Rangeland User 

Groups (RUGs)

o Maintain records on grazing schedules, compliance, pasture resting zones, NTFP 

collection, and local investments.

o Participate in community-based monitoring (pasture condition, invasive sightings, 

ƈre incidents).
o Support periodic updates/ renewal of local rangeland plans and ensure social 

accountability.

Government 

Agencies (MoITFE, 

MoLMAC, DFO, 

Agriculture/  

Livestock OƂces 
etc.)

o Implement sector speciƈc activities
o Provide technical monitoring inputs (livestock health/ vaccination coverage, 

restoration works, wetland interventions, compliance).

o Align sectoral monitoring with RMSAP indicators and share datasets with PRMC.

Academic 

institutions/  Research 

partners, FRTC

o Support baseline studies, method development, and impact evaluations.

o Conduct applied research on eſectiveness of grazing systems, restoration, invasive 
control, biodiversity monitoring, and climate impacts.

o Help translate ƈndings into practical guidance and decision-support tools.

I/ NGOs and 

development 

partners

o Support implementation of RMSAP both ƈnancially, technically

7.4. Institutions involved in MEL

The RMSAP envision three institutions and each 

institution will have diſerent role and function. 
The institutional arrangement for MEL framework 

is provided in Table 15.

Table 15 outlines the key institutions involved in 

the MEL framework and their respective roles and 

responsibilities in implementation, monitoring, 

evaluation, and learning processes for the RMSAP.
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Annex I. Municipality-wise distribution of rangeland area in Karnali Province  
 

District Municipality Area (ha)

Dailekh Naumule 8361.42

Dailekh Aathabis 5417.9

Dailekh Gurans 5377.74

Dailekh Bhagawatimai 5263.13

Dailekh Thantikandh 4732.36

Dailekh Mahabu 4673.28

Dailekh Dullu 4075.92

Dailekh Narayan 3625.52

Dailekh Bhairabi 3408.2

Dailekh Dungeshwor 3090.57

Dailekh Chamunda Bindrasaini 2980.28

Dolpa Shey Phoksundo 81541.86

Dolpa Chharka Tangsong 44939.15

Dolpa Dolpo Buddha 33968.95

Dolpa Thuli Bheri 24963.94

Dolpa Jagadulla 24815.59

Dolpa Tripurasundari 24325.94

Dolpa Kaike 20628.76

Dolpa Mudkechula 13732.2

Humla Namkha 90893.27

Humla Chankheli 31320.88

Humla Simkot 23875.32

Humla Kharpunath 23128.23

Humla Sarkegad 14266.22

Humla Adanchuli 8315.98

Humla Tanjakot 7815.49

Jajarkot Barekot 24255.16

Jajarkot Tribeni Nalagad 18782.64

Jajarkot Junichande 15763.37

Jajarkot Chhedagad 10485.76

Jajarkot Kuse 8510.45

Jajarkot Bheri 6182.29

Jajarkot Shiwalaya 4953.51

Jumla Patrasi 30589.39

Jumla Tatopani 24366.82

Jumla Guthichaur 18467.07

Jumla Kanakasundari 9607.07

Jumla Tila 8620.38

Jumla Sinja 6897.07

Jumla Hima 6050.57

Jumla Chandannath 4027.51

Kalikot Tilagufa 10715.29

Kalikot Mahawai 10437.25

Kalikot Palata 10166.17

Kalikot Pachaljharana 8957.73

Kalikot Khandachakra 7712

Kalikot Naraharinath 7106.47

Kalikot Sanni Tribeni 5859.96

Kalikot Raskot 3581.07

Kalikot Kalika 3048.89

Mugu Mugum Karmarong 74063.27
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Mugu Chhayanath Rara 21718.67

Mugu Soru 17130.15

Mugu Khatyad 13291.76

Rukum West Aathbiskot 22339.12

Rukum West Banƈkot 7235.97

Rukum West Sani Bheri 4917.46

Rukum West Musikot 3799.89

Rukum West Chaurjahari 3048.71

Rukum West Tribeni 2647.24

Salyan Bangad Kupinde 10258.15

Salyan Kalimati 5024.53

Salyan Sharada 4596.98

Salyan Bagchaur 4484.38

Salyan Chhatreshwori 3663.53

Salyan Kumakhmalika 3233.45

Salyan Kapurkot 2684.36

Salyan Darma 2610.47

Salyan Dhorchaur 2494.04

Salyan Tribeni 1772.29

Surkhet Simta 8458.1

Surkhet Chingad 7719.62

Surkhet Birendranagar 5564.53

Surkhet Barahtal 5560.08

Surkhet Gurbhakot 5069.78

Surkhet Panchpuri 4958.09

Surkhet Lekbeshi 4799.4

Surkhet Chaukune 3561.06

Surkhet Bheriganga 1623.48
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Provincial consultation meeting (Surkhet)

District consultation meeting (Jumla)

District consultation meeting (Jajarkot)

District consultation meeting (Dolpa) 

District consultation meeting (Kalikot)

District consultation meeting (Mugu)

District consultation meeting (West Rukum)

District consultation meeting (Humla)
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Focus group discussion in Jumla

Vegetation sampling in Jumla

Community consultation in Jumla

Key informant interviews in Jumla

Consultation with herders (Patarasi RM, Jumla)

Key informant interviews in Jumla

Community consultation in Jumla

Herbarium collection



Ruppatan, Dolpa | Photo: UƎam Babu Shrestha



Patarasi Himal seen from Patarasi RM, Jumla | Photo:  © UƎam Babu Shrestha


