
Review

A systematic scoping review of tiger conservation in
the Terai Arc Landscape and Himalayas
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Abstract In the last decade the tiger Panthera tigris popula-
tion in the Terai Arc Landscape and Himalayas has in-
creased, while populations in other countries have
remained below their conservation targets. Although there
has been some research on tiger conservation in the Terai
Arc Landscape and the Himalayas, scientists and managers
have not catalogued and characterized tiger research in the
region, with empirical findings scattered among disparate
document types, journals and countries. Without a review
of the tiger research in the Terai Arc Landscape and
Himalayan region, it is difficult to analyse or change con-
servation policies, develop adaptation strategies, prioritize
research, allocate resources or develop conservation strategies
potentially employable elsewhere. We therefore conducted
a systematic scoping review to identify focal research areas,
the spatial and temporal distribution of study sites, general
publication trends, the extent of empirical studies, and gaps
in tiger conservation research in this region (which spans
Bhutan, India and Nepal). Since ,  studies have
been published on issues associated with tiger conservation
in the Terai Arc Landscape and Himalayas, with an increas-
ing number over time. Most empirical studies have focused
on tiger habitat, ecology and conflicts in protected areas in
the region’s foothills. There are research gaps in high-altitude
landscapes, social science investigations, conservation eco-
nomics, and policy and institutional analyses.
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Introduction

The tiger Panthera tigris is an apex predator that is sub-
ject to a range of threats. As for other threatened carni-

vore species, habitat fragmentation and prey depletion are
the primary contributors to the tiger’s threatened status
(Sanderson et al., ). The spatial overlap of tigers and
human-dominated landscapes results in human–tiger con-
flict, often leading to livestock depredation, human injury
and retaliatory killing of tigers (Letro & Fischer, ).
Poaching, a significant threat, is fuelled by an increasing de-
mand for tiger body parts and derivatives in South-east Asia
and elsewhere (Wong & Krishnasamy, ). Conservation
efforts aim to mitigate these threats and increase the species’
resilience and population size.

Recent tiger conservation efforts have been attributed to
the St. Petersburg Declaration in , which allied the 

tiger range countries under a common goal of global species
recovery (Harihar et al., ). The Declaration resulted in a
commitment to double the wild tiger population by ,
commonly referred to as the Tx goal (Pasha et al., ).
Attention to tiger conservation has increased significantly
since , resulting in stable tiger populations in eastern
Russia, Bhutan, India and Nepal (Jhala et al., ). However,
tiger recovery in the wild varies across countries. For example,
the tiger population in India grew from , in  to ,
in  (Jhala et al., ), yet tigers are now functionally extinct
in Cambodia, Laos and Viet Nam (Rasphone et al., ; Gray
et al., ). India harbours more than % of the global wild
tiger population (Jhala et al., ). In the neighbouring
Himalayan countries of Bhutan and Nepal, tiger numbers
have also increased (Dhakal et al., ; NCD, ).

Because the Terai Arc Landscape and the Himalayan re-
gion, particularly areas above  m, have not generally
been considered primary tiger habitat, research in this re-
gion has been limited, with empirical findings scattered
among various document types, including journals, reports
and newspapers. Without an adequate summary of the state
of tiger research in the Terai Arc Landscape and the
Himalayan region, it is challenging to analyse or change
conservation policies, develop adaptation strategies, pri-
oritize research programmes or allocate resources for con-
servation.

We conducted a systematic scoping review for tiger con-
servation in the Terai Arc Landscape and the Himalayas,
guided by two research questions: () what are the nature,
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extent and trends of the published research, and () what are
the research gaps? We designed the systematic scoping re-
view to identify focal research areas, the spatial and tem-
poral distribution of study sites, general publication
trends, the extent of empirical studies, and gaps in tiger
conservation research in the Terai Arc Landscape and
Himalayan region (spanning Bhutan, India and Nepal).
We also make recommendations to help scientists, policy-
makers and managers prioritize research and conservation
initiatives for the region’s tiger population.

Study area

The Terai Arc Landscape includes the Shivalik hills in the
outer Himalayan range and the Terai regions of north-
western India and southern Nepal. This  million ha area
stretches from the Bagmati River in Nepal to the Yamuna
River in India, and includes  protected areas, including
the well-known tiger reserves of Corbett and Rajaji. In add-
ition to the tiger, this landscape harbours other flagship
species, such as the one-horned rhinoceros Rhinoceros
unicornis and Asian elephant Elephas maximus (Umariya
et al., ). This area is a mega-biodiversity hotspot and a
geo-ecological asset that provides ecosystem services (water,
food and energy) to million people (Sharma et al., ).

Human population growth and poverty throughout this
region result in unsustainable natural resource extraction
and consequent biodiversity loss (Sanderson et al., ).
Effective governance of natural resources and sustainable
practices are limited, adding to conservation challenges
(Yadav et al., ). In addition, climate change is affecting
the fragile ecosystems that dominate the area, resulting in re-
ceding glaciers, damage to permafrost, and perturbations in
ecosystem function and structure (Pandey et al., ).
Biodiversity loss is exacerbated by the heavy dependence of
local human communities on natural resources, unabated
and unplanned infrastructure development, overexploitation
of medicinal and aromatic plants, and poaching and illegal
wildlife trafficking (Sandhu & Sandhu, ). Such threats
do not occur in isolation, and tigers, together with other
species, are impacted.

Methods

Systematic scoping review

We conducted a systematic scoping review to address
the two primary research questions: () what are the nature,
extent and trends of the published research on tiger conser-
vation in the Terai Arc Landscape and Himalayas, and ()
what research gaps need to be addressed? Although several
literature review strategies exist (see Grant & Booth, ,
for a comparison of approaches), the systematic scoping

review is a form of knowledge synthesis that incorporates
a range of study designs to summarize and synthesize evi-
dence comprehensively to inform practice, programmes
and policy for providing direction to set future research pri-
orities (Tricco et al., ; Turner et al., ). The system-
atic scoping review has been used widely in the medical
sciences, and increasingly in biodiversity conservation and
natural resource management (e.g. Robinne et al., ;
Rana et al., ).

We used the PRISMA-ScR (Preferred Reporting Items
for Systematic reviews and Meta-Analyses for Scoping
Reviews) guidelines to ensure a robust and replicable pro-
cess. These guidelines are designed to improve the com-
pleteness of systematic reviews (for a review, see Tricco
et al., ) and are helpful for mapping evidence to produce
a visual representation of results (e.g. Verbos et al., ;
Zajchowski et al., ). Additionally, PRISMA-ScR outlines
a minimum set of items intended to improve methodologic-
al transparency and review outcomes (Stander et al., ).
Combining approaches outlined by PRISMA-ScR, Grant &
Booth () and other scoping reviews (e.g. Zajchowski
et al., ), we used the following process to collect, analyse
and collate the data.

Preliminary search and keyword development

Initially, we used two databases (Google Scholar andWeb of
Science) and the search terms ‘tiger conservation,’ ‘human–
tiger conflicts,’ ‘tiger habitat,’ ‘human–tiger co-occurrence,’
‘tiger presence,’ ‘livestock depredation by tigers,’ and ‘tiger
population’ to identify additional keywords contained in
article abstracts, keyword lists and titles. These initial arti-
cles and reports helped refine our search strategies and key-
words.We developed final search keywords using the results
from this preliminary search.

Search strategy and inclusion/exclusion criteria

In the preliminary search, we identified that Google Scholar
and Web of Science provided adequate and comprehensive
coverage of the literature, evidenced by duplicate occurrences
of sources across specialized databases (e.g. Zoological
Records). We conducted a scoping exercise to assess alterna-
tive search terms by testing them against  relevant publica-
tions. We then modified and amended keywords based on
expert suggestions from subject area experts from the Global
Tiger Forum,TigersUnitedUniversity Consortium, and a uni-
versity research librarian trained in systematic searchmethods.
The final list of search terms was: anthropogenic disturbance,
attack, attitude, behaviour, Bhutan, big cats, camera trap, co-
existence, common-pool resources, communities, community
development, community-based conservation, compensation,
conflicts, conservation policy, community conservation,
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co-occurrence, corridor connectivity, crop raiding, ecosystem
service, forest managers, governance, habitat loss, high-
altitude, Himalayas, human fatalities and injuries, hunting,
India, interactions, landscape fragmentation, large apex preda-
tors, large carnivores, law and enforcement, livelihoods, live-
stock depredation, livestock loss, local people, management,
national park, Nepal, occupancy, Panthera tigris, perception,
poaching, predators, prey depletion, protected areas, retali-
ation, Shivalik hills, social capital, stakeholders, sustainability,
Terai Arc Landscape, tiger reserve, tigers, tourism, trade, un-
gulates, and village relocation.

Following the identification of search terms, we devel-
oped Boolean search strings, for example ‘tiger* conserva-
tion*’, ‘coexist* AND conflict*’, ‘livestock* AND human*
depredation*’ and ‘poaching* OR killing*’. These Boolean
search strings were used to optimize the likelihood of find-
ing relevant publications focused on tiger conservation in
the Himalayan region and Terai Arc Landscape.

During the construction of our final search strategy, we
specified temporal, geographical and source type inclusion
and exclusion criteria. We included peer-reviewed journal ar-
ticles and technical reports published in English by govern-
mental and non-governmental agencies during –
( years before and after the  St. Petersburg Declaration).
Geographically, we only included research focused on the
Terai Arc Landscape and the Himalayan region of tiger
range countries (Bhutan, India and Nepal; Fig. ).

We excluded publications that reviewed general issues,
provided perspectives or were opinion papers (e.g. Yeh,
; Gour & Reddy, ). Similarly, we did not include
news articles, press releases, conference proceedings or gen-
eral books about tiger conservation. Academic theses and
dissertations were excluded because they are not peer-
reviewed. Additionally, we also excluded reports and articles
that contained only a tangential focus on tiger conservation
(e.g. Heinen & Shrivastava, ). We acknowledge that

some important tiger conservation research may not be
published in peer-reviewed journals or scientific reports
and therefore was not captured in this scoping review.

Data collection and screening

For data collection, we followed a protocol used in similar lit-
erature review studies (e.g. Holland et al., ; Turner et al.,
) to ensure transparency, minimize subjectivity and en-
sure a robust and replicable process (see screening process
outlined in Fig. ). Initially, we identified  potentially rele-
vant publications; after removing duplicates, we retained
 for further screening. Two researchers independently
screened the publications using the inclusion and exclusion
criteria, initially focusing on abstracts and titles, yielding
 publications. Finally, we screened the contents of each
article for alignment with our purpose and adherence to
the inclusion and exclusion criteria, which resulted in a
final total of  publications (Supplementary Material ).

Data charting

We recorded the complete reference, general themes and
geographical locations of the  publications, including
the country of the study and the geographical coordinates
where available. We categorized studies that shared two or
more nations in the same biophysical landscape as trans-
boundary research. If research was conducted in two or
more countries in different biophysical landscapes, it was
categorized as a global study. Protected areas, including
tiger reserves, national parks and wildlife sanctuaries, have
legal protection and resources for protecting tigers and their
habitats, and therefore we also categorized studies according
to whether they occurred within or outside a protected area.

FIG. 1 Locations of  studies
published during – on tiger
Panthera tigris conservation in the
Terai Arc Landscape and Himalayas
of Bhutan, India and Nepal.
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We charted the data across two elevation profiles (above
and below , m), for several reasons. Firstly, extreme
variation in bioclimatic and physiographic zones occurs
over short distances in the Himalayas, with the most distinct
change at c. , m, where subtropical and temperate
zones change to subalpine, alpine and nival zones (Paudel
et al., ). Secondly, species richness (particularly of threa-
tenedmammal species) monotonically decreases with eleva-
tion, but the relationship flattens above , m (Paudel
et al., ). Thirdly, changes in human density during the
st century will impact tiger range, population health and
behaviour, all of which are expected to shift as human po-
pulations in Asia migrate from rural to metropolitan areas
(Sanderson et al., ). The implication for tigers is that
areas of low or decreasing human density and greater range
size availability (i.e. above ,m) may harbour an increas-
ing number of tigers (Cardillo et al., ; Sanderson et al.,
). Because of their remoteness and inaccessibility, areas
above , m may serve as corridors for tigers roaming
between areas of suitable habitat (Thinley et al., ).

Synthesis and interpretation

The systematic scoping reviewallowedus to examine the trends,
extent, topics and outcomes of research focused on tiger con-
servation in the Terai Arc Landscape and Himalayas. During
–, an increasing amount of research was published

over time. We identified  publications on various tiger
conservation issues in Chitwan National Park, indicating
this is a primary research area in the region. Corbett Tiger
Reserve ( publications) and Bardiya National Park (
publications) were the second and third most frequently
researched protected areas, and Namdapha and Buxa
Tiger Reserves in north-east India the least (Fig. ). The ma-
jority of research has been conducted in protected areas in
India and Nepal below , m altitude, but in Bhutan,
more research has been conducted above ,m and with-
in protected areas (Fig. ).

We identified five themes in the  studies: () tiger habi-
tat and ecology, () human–tiger conflict, () human–tiger
coexistence, () community-based tiger conservation, and
() tiger killing and trade (Fig. ). We identified these the-
matic groups by reading the articles and reports, iterative
meetings among the research team, and referencing known
tiger conservation issues. We categorized studies that
evaluated prey availability, habitat, ecology and travel corri-
dors into the theme tiger habitat and ecology. Publications
dealing with conflicts, mainly focused on human and livestock
depredation, were categorized under the human–tiger conflict
theme. All studies documenting stakeholders’ perceptions
of and attitudes towards tigers were categorized in the
theme human–tiger coexistence. We categorized studies re-
lated to compensation and alternative livelihoods in the
community-based tiger conservation theme. Studies focused

FIG. 2 Search path used to identify
publications eligible for conducting
the systematic scoping review.
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on the retaliatory killing and poaching of tigers for their trade
were categorized in the targeted tiger killing and trade theme.
The categories weremutually exclusive; no publication was ca-
tegorized under more than one theme.

Approximately % of the published studies covered the
tiger habitat and ecology theme. The human–tiger conflict
theme included % of the published studies. The human–
tiger coexistence and community-based tiger conservation
themes contained  and % of the publications, respectively.
Only % of the studies focused on tiger killing and trade.
Studies published during – covered – of the five
themes, but after , thematic diversity increased (Fig. ).

Tiger habitat and ecology

The Terai Arc Landscape and the Himalayan region are
home to many species and offer south–north transboundary
connectivity between tiger habitats of Bhutan, India and

Nepal via the Shivalik Hills and plains. Several studies (e.g.
Anwar & Borah, ; Thinley et al., ) have examined
wildlife corridors and tiger movement, providing recommen-
dations to maintain corridor functionality. In the lower
Himalayas, researchers have reported a stable tiger popula-
tion with high reproductivity and turnover between succes-
sive years (e.g. Thapa & Kelly, ; Thapa et al., ; Bisht
et al., ; Tempa et al., ; Anwar & Borah, ), and
concluded that such source populations could sustain low-
level poaching and, with well-managed habitat connectivity,
aid the recovery of tiger populations across the region.

Thapa et al. () estimated population growth rates in
Nepal and found numbers higher than expected as a result
of in situ reproduction, and also concluded that tigers from
India are using corridors to recolonize Nepal’s protected
areas. There have been a number of studies of foraging
behaviour and available prey for tigers in the Terai Arc
Landscape, with recommendations to restore prey popula-
tions in the region (e.g. Basak et al., ; Carter et al.,
; Dorji et al., ).

Anecdotal evidence and records indicate the presence of
tigers above , m in the region, and empirical evidence
has identified habitat linkages between higher and lower ele-
vations (e.g. Bhattacharya & Habib, ; Adhikarimayum
& Gopi, ; GTF, ). It is unclear whether the increase
in evidence of tigers above , m is a result of dispersal
from highly disturbed and fragmented regions such as the
Terai Arc Landscape or a result of more focused studies
above , m. Nevertheless, there is relatively less human
pressure and more intact habitat in this region.

Following the St. PetersburgDeclaration in , there has
been an increase in the number of studies of habitat fragmen-
tation and prey depletion in the Terai Arc Landscape and
Himalayan region (e.g. Aryal et al., ; Karki et al., ;
Kafley et al., ; Lahkar et al., ; Tempa et al., ;
Anwar & Borah, ). Monitoring the tiger population is

FIG. 3 Number of publications identified on tiger conservation
above and below , m and in non-protected and protected
areas of the Terai Arc Landscape and Himalayas of Bhutan,
India, Nepal and transboundary areas (two or more nations in
the same biophysical landscape), and globally (two or more
countries in different biophysical landscapes).

FIG. 4 Number of publications identified in each of five themes
(see text for details) in the Terai Arc Landscape and Himalayas
of Bhutan, India, Nepal and transboundary areas (two or more
nations in the same biophysical landscape), and globally (two or
more countries in different biophysical landscapes).

FIG. 5 Number of publications identified in each of five themes
(see text for details) in the Terai Arc Landscape and Himalayas
of Bhutan, India, Nepal and transboundary areas (two or more
nations in the same biophysical landscape), and globally (two or
more countries in different biophysical landscapes), by year of
publication (–).

892 P. K. Yadav et al.

Oryx, 2022, 56(6), 888–896 © The Author(s), 2022. Published by Cambridge University Press on behalf of Fauna & Flora International doi:10.1017/S0030605322001156

https://doi.org/10.1017/S0030605322001156 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605322001156


an important management tool for ensuring a healthy eco-
system. Recent research has emphasized the protection of
tiger landscapes with the best chance of restoring or stabiliz-
ing tiger populations (e.g. Jhala et al., ; Thapa et al., ;
Bisht et al., ; Jhala et al., , Thinley et al., ).
Monitoring of tigers, co-predators and prey has been recom-
mended in the upper Himalayan region (e.g. Bhattacharya &
Habib, ; Adhikarimayum & Gopi, ; GTF, ;
Chatterjee et al., ). Several studies have reported that ti-
gers move across country borders in the Terai Arc Landscape
andHimalayas (e.g. Kanagaraj et al., ; Lahkar et al., ).

Human–tiger conflict

Increasing human–tiger interactions pose concerns and chal-
lenges for tiger conservation in the Terai Arc Landscape and
Himalayan region (Ruda et al., ). Conflicts involving
tigers have become a delicate issue around protected areas
in this region (e.g., Bargali & Ahmed, ; Bhattarai et al.,
). These conflicts often result in mortality through retali-
atory killing, or removal of tigers in distress or those causing
distress (e.g. Borah et al., ; Lamichhane et al., ).
Conflict between people and tigers is one of the significant
challenges threatening tiger conservation, the success of
which depends on an abundance of prey and the absence
of human disturbance (Letro & Fischer, ).

Most studies on human–tiger interactions have focused
on livestock depredation by tigers, the degree of conflict
and how this is influenced by cattle availability, or site-specif-
ic problems. For instance, Bhattarai et al. () reported that
since ,  and  fatal tiger attacks on people were regis-
tered in and around Bardya and Chitwan National Parks, re-
spectively. Since ,  tigers from these protected areas
have been killed as a result of human–tiger conflicts.
Bargali & Ahmed () examined , livestock depreda-
tion incidents by tigers during – in and around
Corbett Tiger Reserve. Lamichhane et al. () recorded kill-
ing of tigers for various reasons, including the loss of live-
stock, property and human lives. Many studies (e.g. Lahkar
et al., ; Ruda et al., ) recommended mitigation of
human–tiger conflict by restoring prey populations and redu-
cing the level of human disturbance around protected areas.

Human–tiger coexistence

Because implementation and effectiveness of conservation
interventions rely on participation from the local commu-
nity, investigating attitudes towards human–wildlife coex-
istence is important (Gaodirelwe et al., ). Rastogi
et al. (), Aiyadurai () and Allendorf et al. ()
used social science approaches to understand the challenges
of human–tiger coexistence. Their research concluded that
human–tiger conflicts and lack of livelihood opportunities

would encourage people to partner with conservation agen-
cies in pro-conservation initiatives. Several studies (e.g.
Harihar et al., ; Lamichhane et al., ; Sanderson
et al., ; Letro & Fischer, ) have recommended
implementation of preventive measures, addressing depre-
dation issues, encouraging sustainable livelihoods and con-
ducting education awareness programmes to increase
positive attitudes towards tiger conservation. Carter et al.
() conducted research about human–tiger coexistence
at fine spatial scales, and concluded that tiger conservation
could probably be enhanced by abundant tiger prey and low
levels of tiger poaching. Researchers have also recommended
long-term monitoring to understand the interaction between
people and tigers, specifically in local communities living near
tiger habitats and corridors (e.g. Lamichhane et al., ;
Sanderson et al., ; Letro & Fischer, ).

Community-based tiger conservation

We identified fewer studies on community-based tiger
conservation than on other themes. However, the literature
indicates that successful tiger conservation at the landscape
level requires provision of sustainable livelihood opportu-
nities and appropriate compensation for livestock and hu-
man depredation. Some studies (e.g. Lyngdoh et al., ;
Lamichhane et al., ; Lele & Sharma, ) have recom-
mended financial instruments such as eco-tourism and in-
surance to reduce human–tiger conflict. Lele & Sharma
() suggested that finance through carbon-related pro-
jects could be an essential solution for addressing economic
loss as a result of conflicts with tigers.

Thapa et al. () reported that wildlife tourism pro-
vided economic benefits and financial security to local com-
munities. These employment opportunities also motivated
local communities to participate in conservation activities,
ultimately helping tiger conservation in Nepal. Thinley et al.
() described how tiger conservation can provide eco-
logical benefits to farmers by reducing crop and livestock
losses in Bhutan. One of the most significant challenges in
biodiversity conservation is to facilitate protection for
species that are highly valued globally but have little or
negative value at a local level (Khan et al., ). Imperiled
species, such as tigers, can impose high economic costs
locally (e.g. livestock losses), which often occur in rural
and low-income communities where households are not
able to tolerate additional expenses (Pooley et al., ).

Tiger killing and trade

Targeted killing and trade endanger tigers across their entire
range. In the Himalayan region, Karmacharya et al. ()
noted that western Nepal, notably Bardya National Park,
is a poaching hotspot. Considered the flagship species in
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human-populated landscapes, tigers face many threats, in-
cluding illegal poaching for the illicit trade of tiger body
parts (Campbell et al., ; Wong & Krishnasamy, ).
Retaliatory killings in response to livestock predation and
human fatalities are other threats to tigers in the Terai Arc
Landscape and the Himalayas (Lamichhane et al., ).

TRAFFIC reported an increase in illegal tiger trade over
 years across the tiger range countries, including those in
the Himalayan region, and, consequently, transboundary
cooperation and capacity building to combat the tiger trade
have often been recommended (Wong & Krishnasamy,
). Paudel et al. () concluded that enforcement
alone is not the best tool for tiger conservation. For example,
despite strict wildlife protection laws, the illegal trade of tiger
body parts from Bhutan, India and Nepal is increasing
(Karmacharya et al., ). Seizure data of illicit tiger trade
for – indicate that most transit routes originate in
Bhutan, India or Nepal, with destinations in China and
South-east Asian countries (Wong & Krishnasamy, ).
Paudel et al. () identified substantial research gaps
regarding enforcement rates, prison sentences, conviction
information, species targeted, behavioural drivers and
deterrents, and the social impacts of enforcement.

Conclusions and recommendations

This systematic scoping review has identified focal research
areas, the spatial and temporal distribution of study sites,
general publication trends, the extent of empirical studies,
and gaps in tiger conservation research in the Terai Arc
Landscape and Himalayas. This information can be used
to design conservation policies, develop adaptation strat-
egies, prioritize research programmes, and help decision
makers allocate resources based on empirical evidence.
The principal themes of the  studies we identified, pub-
lished during –, were tiger habitat and ecology,
and human–tiger conflict in protected areas.

Identifying gaps in research is important because human
and tiger populations are both projected to increase, which
will result in additional research needs, particularly asso-
ciated with the human dimensions of wildlife management
and in high-altitude landscapes of the Himalayas. Tiger con-
servation remains a globally relevant concern and a trans-
national issue, particularly in relation to the illicit trade of
tiger body parts. Habitat degradation and human encroach-
ment into healthy ecosystemsmay continue to threaten tiger
populations, contributing to the need for landscape-scale
conservation research that involves both tigers and people
as research subjects. As human behaviour, values and popu-
lations change, tigers will adapt and shift as well, which will
lead to new research gaps and needs.

Summaries, such as this scoping review, are necessary to
ensure that the relevant literature is periodically characterized

and catalogued so that decision makers, policy officials, re-
searchers, managers and other stakeholders can understand
the trends and extent of empirical findings. With such infor-
mation, tiger conservation initiatives and policies can be
more fully informed and implemented.
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