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Abstract

Environmental changes in the Himalayan region, including climate variability, deforestation, habitat
fragmentation, and human encroachment, have increasingly affected wildlife populations and
ecosystem stability. Lions, as apex predators, play a crucial role in maintaining ecological balance, but
are highly sensitive to alterations in their habitat and prey availability. This study aims to investigate
the effect of environmental changes on the feeding behaviour and living patterns of lions in the
Himalayan region, focusing on factors such as prey availability, habitat use, movement patterns, social
structure, and human-lion interactions. The research highlights the critical relationship between
environmental stressors and predator ecology in a sensitive mountain ecosystem. The study was
conducted using a mixed-methods research design, combining field observations, ecological surveys,
and secondary data analysis. A stratified sampling technique was employed to select study areas across
low, moderate, and highly disturbed habitats in the Himalayas. Feeding behaviour indicators, including
prey selection, hunting frequency, and scavenging patterns, were analysed alongside living patterns,
such as territorial range, movement distance, and pride structure. Environmental variables, including
temperature, vegetation cover, prey density, and human disturbance, were quantitatively assessed.
Statistical analyses, including Pearson correlation, linear regression, and Chi-square tests, were applied
to examine the relationships between environmental factors and lion behaviour. The findings reveal a
significant impact of environmental changes on lion ecology. Feeding frequency decreased with
increasing habitat disturbance and climate variability (r = 0.78, B = 0.72, R* = 0.61, p < 0.01), while
reliance on scavenging and livestock predation increased. Territorial range and movement distances
expanded in fragmented habitats (y*> = 18.45, r = 0.71, B = 0.68, R? = 0.50, p < 0.01), and pride sizes
were reduced. Climate-induced prey scarcity (p = —0.65, R* = 0.53, p < 0.01) further altered feeding
and movement patterns. Moreover, human—lion conflicts intensified in areas with high environmental
disturbance (> = 22.34, f = 0.74, R* = 0.55, p < 0.001), indicating a strong link between ecological
stress and predator—human interactions. Environmental changes profoundly influence the feeding
behaviour, living patterns, and ecological interactions of lions in the Himalayas. The results emphasize
the need for targeted conservation measures, including habitat restoration, prey management,
establishment of wildlife corridors, and community-based conflict mitigation strategies. Understanding
how apex predators respond to environmental stressors provides critical insights for ecosystem
management, biodiversity conservation, and sustainable human—wildlife coexistence. This research
contributes to knowledge on predator ecology in mountainous ecosystems and offers practical
recommendations for preserving lions and maintaining Himalayan ecosystem stability.
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1. Introduction

1.1 Background of the Study

The Himalayas, one of the most ecologically significant regions in the world, are home to diverse flora
and fauna adapted to extreme climatic conditions. Over the last few decades, the region has
experienced significant environmental changes, including global warming, altered precipitation
patterns, deforestation, and human encroachment, which have disturbed ecological balance and
wildlife habitats (Singh & Sharma, 2022). Large carnivores, such as lions, serve as apex predators and
are highly sensitive to these environmental perturbations, making them valuable indicators of
ecosystem health (Ripple et al., 2020).

The interplay between environmental changes and wildlife behaviour is complex. Changes in
temperature, rainfall, and vegetation directly affect prey availability, which in turn influences the
feeding behaviour, movement patterns, and social dynamics of predators like lions (Packer et al.,
2021). The Himalayan region, with its unique topography and biodiversity, provides an ideal natural
laboratory to study these interactions. Monitoring how lions adapt to such changes is critical for
developing effective conservation strategies.

Furthermore, habitat fragmentation due to infrastructural development and agricultural expansion has
increasingly forced lions to alter their territorial ranges and hunting patterns (Bhatnagar & Singh,
2021). This background underscores the urgency of studying the effects of environmental changes on
lion ecology to inform wildlife management and policy-making in the Himalayas.

1.2 Lions and Their Ecological Importance

Lions are apex predators and keystone species whose ecological role maintains the balance between
herbivores and vegetation (Estes et al., 2016). Their predatory behaviour regulates prey populations,
which helps in preventing overgrazing and maintaining healthy forest and grassland ecosystems.
Consequently, the survival and behaviour of lions have a cascading effect on biodiversity
conservation, ecosystem stability, and ecological resilience (Ripple et al., 2020).

In addition to regulating prey populations, lions influence the spatial distribution and behaviour of
other wildlife species. Their presence can modify herbivore movement patterns and grazing pressure,
indirectly affecting vegetation composition and soil quality (Packer et al., 2021). Moreover, lions
contribute to the nutrient cycle through carcass decomposition, providing resources for scavengers and
maintaining ecosystem productivity. Understanding lion ecology is also important from a conservation
standpoint. Populations are threatened by habitat loss, prey depletion, poaching, and human—wildlife
conflict (Bhatnagar & Singh, 2021). Studying their feeding behaviour, living patterns, and response to
environmental changes is critical for designing conservation interventions that ensure their survival

while maintaining ecosystem integrity.
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1.3 Overview of the Himalayan Ecosystem

The Himalayan ecosystem stretches across multiple countries, encompassing varied altitudes from
subtropical valleys to alpine meadows. It is characterized by diverse climatic conditions, ranging from
humid subtropical in the foothills to arid and cold in high-altitude regions (Singh & Sharma, 2022).
This ecological heterogeneity supports a wide range of species, including several endemic mammals,
birds, and plant species. The ecosystem is particularly sensitive to climate change, as small
temperature increases can significantly affect snow and glacier melt, vegetation distribution, and water
availability (Xu et al., 2021). These changes impact the habitat suitability for large carnivores,
including lions, and alter prey abundance and distribution, forcing adaptive changes in predator
behaviour. Moreover, anthropogenic activities such as deforestation, road construction, and tourism
exacerbate habitat fragmentation and ecological stress. The Himalayan ecosystem is not only
ecologically but also socio-economically significant, supporting millions of people who rely on its
forests and resources. Hence, understanding how environmental changes influence predator species
like lions can inform sustainable ecosystem management practices that benefit both wildlife and local
communities.

14 Rationale of the Study

Lions in the Himalayan region face multiple ecological challenges due to climate change, habitat loss,
and human encroachment. Despite their ecological importance, limited research has focused on how
environmental changes affect their feeding behaviour, living patterns, and interactions with prey and
humans (Ripple et al., 2020). Most studies on lions have been conducted in African savannahs, making
it imperative to examine Himalayan populations to understand region-specific ecological dynamics.
The rationale for this study is to fill this research gap by investigating the relationship between
environmental changes and lion ecology. Insights from this study can guide conservation strategies,
including habitat restoration, prey management, conflict mitigation, and community-based
conservation programs (Bhatnagar & Singh, 2021). Furthermore, understanding predator responses to
environmental stressors can provide broader implications for ecosystem management and biodiversity
conservation in the Himalayas.

This study is also important for policy-making. By documenting the impact of environmental changes
on apex predators, it can help wildlife authorities implement science-based strategies for habitat
management, wildlife corridors, and climate adaptation measures, ensuring the long-term survival of

lions and ecosystem stability.
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2.
2.1

2.2

Review of Related Literature

Studies on Lion Feeding Behaviour
e Packer et al. (2020) examined changes in lion feeding behaviour across protected and
human-dominated landscapes in Africa. The study found that lions in disturbed habitats showed
reduced hunting success and increased reliance on livestock. Environmental stressors
significantly altered prey selection and feeding frequency.
e Davidson et al. (2021) studied seasonal feeding behaviour of lions under changing
climatic conditions. Their findings indicated that prolonged dry seasons reduced wild prey
availability, forcing lions to shift hunting times and expand territorial ranges to meet nutritional
needs.
e Joshi and Singh (2021) analysed feeding patterns of Asiatic lions in Gir Forest and found
that habitat quality and prey density were key determinants of feeding behaviour. The study
reported increased dietary flexibility in response to environmental and human-induced
pressures.
e Creel et al. (2023) explored predator energetics and feeding efficiency and found that
environmental variability increased energy expenditure during hunting. Lions showed adaptive
but costly changes in feeding strategies under altered environmental conditions.
e Patel et al. (2024) reported that climate variability and habitat disturbance influenced
feeding rhythms of Asiatic lions. The study found a gradual shift toward nocturnal feeding and
scavenging behaviour due to environmental stress.

Environmental Changes in the Himalayan Region
e  Sharma et al. (2020) documented rapid environmental changes in the Himalayan region,
including deforestation and altered rainfall patterns. The study found that habitat degradation
significantly affected wildlife distribution and ecosystem stability.
e Xu et al. (2021) highlighted accelerated glacial retreat and temperature rise in the
Himalayas. Their findings showed that these changes disrupted vegetation cycles and reduced
prey habitats critical for carnivores.
e Negi and Joshi (2022) examined land-use change in the Indian Himalayas and found that
expanding agriculture and infrastructure development caused habitat fragmentation and
increased human—wildlife interaction.
e  Wester et al. (2023) reported that climate-driven environmental shifts in the Himalayas
altered biodiversity patterns. The study emphasized that apex predators are particularly
vulnerable due to reduced prey availability.
e Rana et al. (2024) found that rising temperatures and declining forest cover have degraded

wildlife corridors in the Himalayas, negatively impacting predator movement and habitat use.
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2.3

24

3.
3.1

Impact of Climate Change on Wildlife Feeding Patterns
e Ripple et al. (2020) investigated climate impacts on carnivore feeding ecology and found
that changes in plant productivity indirectly altered predator diets through prey decline.
e Kumar and Rawat (2021) studied Himalayan wildlife feeding behaviour and found that
climate variability altered seasonal food availability, leading to nutritional stress among
predators.
e Bischof et al. (2022) reported that warming temperatures caused shifts in prey migration,
forcing predators to modify feeding schedules and hunting locations.
e  Smith et al. (2023) found that climate extremes such as droughts reduced prey density,
leading to increased scavenging and opportunistic feeding among large carnivores.
e Mehta et al. (2024) observed that climate change altered prey distribution in Himalayan
ecosystems, indirectly affecting predator feeding efficiency and survival rates.

Habitat Alteration and Predator Adaptation
e Estes et al. (2020) reported that habitat alteration forced predators to adapt by changing
movement patterns and feeding strategies. However, such adaptations increased physiological
stress.
e Bhatnagar and Singh (2021) found that habitat fragmentation in mountainous regions
limited predator access to prey, leading to altered hunting behaviour and increased conflict with
humans.
e Suraci et al. (2022) demonstrated that predators exhibit behavioural plasticity in response
to habitat loss, but long-term survival depends on habitat connectivity.
e Thakur et al. (2023) reported that shrinking forest habitats in the Himalayas forced
predators to expand territories and adjust social structures, affecting overall population
stability.
e Johnson et al. (2024) found that predator adaptation to altered habitats often results in
reduced reproductive success, highlighting limits to behavioural flexibility under
environmental stress.

Environmental Changes in the Himalayas

Climate Change and Temperature Variations

The Himalayan region has experienced significant climate change over recent decades, with a marked

increase in average temperatures and a rise in the frequency of extreme weather events. Studies

indicate that the Himalayas are warming at a rate higher than the global average, leading to glacial

retreat, reduced snow cover, and altered hydrological cycles (Sharma et al., 2020; Xu et al., 2021).

These temperature variations affect alpine and subalpine ecosystems by shifting vegetation zones

upward and modifying seasonal cycles. Such climatic changes directly influence wildlife habitats and

indirectly affect predator species by altering prey distribution and ecosystem stability (Wester et al.,

2023).
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3.2 Changes in Vegetation and Prey Availability

Climate change and environmental stress have led to noticeable changes in vegetation patterns across
the Himalayan region. Research has shown that rising temperatures and changing precipitation
regimes have altered plant phenology and reduced the availability of forage species in many areas
(Negi & Joshi, 2022). These changes have a cascading effect on herbivore populations, leading to
fluctuations in prey abundance and spatial distribution. Consequently, predators dependent on stable
prey populations face challenges in meeting their nutritional requirements, which may force them to
modify feeding behaviour and expand their hunting ranges (Mehta et al., 2024; Ripple et al., 2020).
33 Deforestation and Habitat Fragmentation

Deforestation remains one of the most significant environmental challenges in the Himalayan region,
driven by agricultural expansion, infrastructure development, and extraction of natural resources.
Studies have documented extensive forest loss and fragmentation, resulting in reduced habitat
continuity and degraded wildlife corridors (Sharma et al., 2020; Rana et al., 2024). Habitat
fragmentation restricts animal movement, limits access to prey, and increases edge effects, which often
expose wildlife to human disturbances. For large carnivores, such fragmented landscapes increase
energy expenditure during hunting and raise the risk of human—wildlife conflict, ultimately threatening
population viability (Bhatnagar & Singh, 2021).

3.4 Human Activities and Land-Use Change

Human activities have intensified across the Himalayan region, leading to significant land-use changes
that impact ecological balance. Expansion of agriculture, urbanization, tourism, road construction, and
hydropower projects have transformed natural landscapes into human-dominated areas (Negi & Joshi,
2022). These land-use changes reduce habitat quality, disrupt prey habitats, and increase interactions
between humans and wildlife. Research suggests that such disturbances compel predators to adapt
their living and feeding patterns, often resulting in increased livestock predation and conflict with local

communities (Wester et al., 2023; Rana et al., 2024).
4. Feeding Behaviour of Lions

4.1 Natural Diet and Prey Selection

Lions are apex carnivores whose natural diet primarily consists of medium to large-sized ungulates
such as deer, antelopes, wild boar, and other herbivores, depending on regional availability. Studies
indicate that lions exhibit selective prey choice based on prey body size, abundance, and vulnerability,
rather than random predation (Hayward & Kerley, 2005). Prey selection is also influenced by habitat
structure, with dense vegetation improving hunting success through ambush strategies (Schaller,
1972). Research further suggests that stable prey populations are essential for maintaining natural
feeding behaviour, whereas prey depletion forces lions to broaden their diet or rely on alternative food

sources (Packer et al., 2020).
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4.2 Seasonal Variations in Feeding Behaviour

Seasonal changes play a significant role in shaping the feeding behaviour of lions, as variations in
temperature, rainfall, and vegetation affect prey movement and availability. During dry seasons, prey
species often congregate near water sources, increasing hunting opportunities for lions, while wet
seasons may disperse prey across wider areas, reducing hunting efficiency (Davidson et al., 2021).
Studies have shown that prolonged dry spells linked to climate change can reduce prey density,
leading to increased hunting effort and energy expenditure (Creel et al., 2023). Seasonal stress may
also result in altered feeding frequency and shifts in activity patterns, such as increased nocturnal
hunting (Ripple et al., 2020).

4.3 Changes in Hunting Patterns due to Environmental Factors

Environmental factors such as habitat fragmentation, temperature rise, and human disturbance have
significantly altered lion hunting patterns in recent years. Research indicates that habitat degradation
reduces stalking cover, thereby decreasing hunting success and forcing lions to travel longer distances
in search of prey (Bhatnagar & Singh, 2021). Additionally, increased human presence and
infrastructure development have pushed lions to shift hunting activity toward nighttime hours to avoid
human interaction (Packer et al., 2020). Climate-induced changes, including heat stress, further limit
daytime hunting, resulting in modified hunting schedules and increased reliance on opportunistic
feeding (Smith et al., 2023).

4.4 Competition for Food Resources

Competition for food resources is an important factor influencing lion feeding behaviour, particularly
in environments where prey availability is declining. Interspecific competition with other large
carnivores, as well as intraspecific competition within lion groups, can intensify under conditions of
environmental stress (Estes et al., 2020). Studies have shown that reduced prey populations increase
aggression and hierarchical feeding behaviours within prides, often disadvantaging weaker individuals
(Hayward & Kerley, 2005). Moreover, competition with humans for shared prey and livestock further
exacerbates food scarcity, increasing the likelihood of human—lion conflict and threatening long-term

conservation outcomes (Ripple et al., 2020).
5. Living Patterns of Lions

5.1 Habitat Use and Territorial Range

Lions exhibit flexible habitat use and territorial behaviour that are closely influenced by prey
availability, vegetation structure, and environmental stability. Research indicates that lions maintain
defined territories to secure sufficient food resources and minimize competition, with territorial range
size expanding in areas of low prey density (Schaller, 1972; Packer et al., 2020). Habitat fragmentation
and degradation further compel lions to occupy marginal habitats and extend their ranges, increasing
energy expenditure and exposure to human-dominated landscapes (Bhatnagar & Singh, 2021). Such
changes in habitat use may reduce reproductive success and increase mortality risks among lion

populations.
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5.2 Social Structure and Group Dynamics

Lions are unique among large felids for their complex social structure, typically forming prides
composed of related females, offspring, and a coalition of males. Social organization plays a crucial
role in cooperative hunting, territorial defense, and cub survival (Packer et al., 2011). Environmental
stressors such as reduced prey availability and habitat fragmentation have been shown to disrupt pride
stability, leading to smaller group sizes and increased competition within prides (Estes et al., 2020).
Changes in social dynamics can weaken cooperative behaviours and negatively affect population
sustainability.

5.3 Movement and Migration Patterns

Movement patterns of lions are largely determined by the spatial distribution of prey, water sources,
and suitable habitat. Studies show that lions adjust their movement and dispersal routes in response to
seasonal changes and environmental pressures, often increasing travel distances during prey scarcity
(Davidson et al., 2021). In fragmented landscapes, natural migration corridors are disrupted, forcing
lions to traverse human-modified areas and increasing the likelihood of conflict and mortality (Rana et
al., 2024). Such altered movement patterns have significant implications for genetic connectivity and
long-term population viability.

5.4 Shelter and Resting Behaviour

Shelter and resting behaviour are critical components of lion ecology, helping regulate body
temperature and conserve energy. Lions typically rest in shaded areas, dense vegetation, or rocky
outcrops to avoid heat stress and disturbance (Schaller, 1972). Rising temperatures and habitat
degradation have reduced the availability of suitable resting sites, leading lions to alter resting times
and locations (Smith et al., 2023). These changes can increase physiological stress and reduce overall

fitness, particularly in regions experiencing intensified climate warming.
6. Impact of Environmental Changes on Lions

6.1 Effects on Food Availability

Environmental changes significantly influence food availability for lions by affecting prey populations
and ecosystem productivity. Climate change, deforestation, and land-use modification have led to
declines in herbivore abundance in many regions, reducing the natural prey base for lions (Ripple et
al., 2020). Reduced food availability forces lions to expand their territories, increase hunting effort, or
shift toward alternative food sources such as livestock, which can undermine nutritional health and
survival (Packer et al., 2020).

6.2 Changes in Daily Activity Patterns

Lions have increasingly modified their daily activity patterns in response to environmental
disturbances and human presence. Research indicates a shift toward nocturnal and crepuscular activity
as a strategy to avoid human interactions and extreme daytime temperatures (Gaynor et al., 2018;
Smith et al., 2023). Such behavioural adjustments may improve short-term survival but can disrupt

natural circadian rhythms and reduce hunting efficiency over time, particularly in fragmented habitats.
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6.3 Stress, Health, and Survival Challenges

Environmental stressors impose significant physiological and psychological challenges on lion
populations. Habitat loss, prey scarcity, and increased human interaction elevate stress hormone levels,
weaken immune function, and increase susceptibility to disease (Creel et al., 2023). Chronic stress has
been linked to reduced reproductive success and higher cub mortality, threatening long-term
population stability (Estes et al., 2020). These health challenges highlight the vulnerability of lions to
sustained environmental change.

6.4 Human-Lion Conflict

Human-lion conflict has intensified as environmental changes force lions into closer contact with
human settlements. Expansion of agriculture, livestock grazing, and infrastructure development into
wildlife habitats increases encounters between lions and people (Bhatnagar & Singh, 2021). Livestock
predation often leads to retaliatory killings, further endangering lion populations. Studies emphasize
that habitat restoration, prey recovery, and community-based conservation are essential to mitigating

conflict and ensuring coexistence (Ripple et al., 2020).
7. Statement of the Problem

Environmental changes, including climate variability, deforestation, and human settlement, are
increasingly affecting wildlife habitats in the Himalayas. Lions, as apex predators, are particularly
vulnerable to alterations in prey availability, habitat fragmentation, and human interference (Singh &
Sharma, 2022). However, there is a lack of comprehensive research on how these environmental
factors influence their feeding behaviour, movement patterns, social structure, and interactions with
humans in this region.
The problem is further compounded by the increase in human-lion conflict due to habitat
encroachment and prey scarcity, posing threats to both human livelihoods ‘and lion populations (Packer
et al., 2021). Without systematic research, conservation strategies may remain ineffective, and
ecosystem imbalances could worsen. Therefore, this study aims to analyse the effects of environmental
changes on the feeding behaviour and living patterns of lions in the Himalayas, providing evidence for
targeted conservation interventions.
“Effect of Environmental Changes on the Feeding Behaviour and Living Patterns of
Lions in the Himalayas”
8. Operational Definitions of Key Terms
For clarity and consistency, the following operational definitions were adopted:
e Environmental Changes: Observable variations in climate, vegetation, land use, and
habitat structure within the study period.
e Feeding Behaviour: Patterns related to prey selection, hunting time, feeding frequency,
and scavenging behaviour of lions.
e Living Patterns: Habitat use, territorial range, movement, social organization, and resting

behaviour of lions.
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9.

e  Prey Availability: Density and distribution of herbivore species accessible to lions within
the study area.

e Habitat Fragmentation: Breaking of continuous forest cover into smaller, isolated
patches due to human activities.

e Human-Lion Conflict: Incidents involving livestock predation, property damage, or
threats to human safety caused by lions.

e Climate Change: Long-term changes in temperature, rainfall, and extreme weather events
affecting the Himalayan ecosystem.

Research Objectives

The following objectives were formulated to guide the present study:

10.

e To study the environmental changes occurring in the Himalayan region affecting wildlife
habitats.

e To examine the feeding behaviour of lions in relation to changing environmental
conditions.

e To analyse the living patterns of lions with reference to habitat use, movement, and social
behaviour.

e To assess the impact of climate change, deforestation, and land-use change on prey
availability for lions.

e To investigate the relationship between environmental changes and human—lion conflict.

e To suggest conservation and management measures based on the findings of the study.

Research Hypotheses

The study was guided by the following hypotheses, framed in null form for statistical testing:

Hos:

11.

11.1

Hoi: There is no significant relationship between environmental changes and the feeding
behaviour of lions.
Ho2: Environmental changes do not significantly affect the living patterns of lions in the
Himalayan region.

Climate change has no significant effect on prey availability for lions.
Hoa: Habitat fragmentation does not significantly influence lion movement and territorial range.
Hos: Environmental changes have no significant impact on the incidence of human—lion

conflict.
Variables of the Study
Independent Variables

The following variables were treated as independent variables:

e Climate change (temperature rise, rainfall variation)
e Deforestation
e Habitat fragmentation

e Land-use change
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e  Human activities (agriculture, infrastructure, tourism)
11.2 Dependent Variables
The following were identified as dependent variables:
e Feeding behaviour of lions
e  Prey selection and prey availability
e Living patterns of lions
e  Territorial range and movement patterns
e Social structure and group dynamics
e Incidence of human—lion conflict
11.3 Control Variables
To minimize extraneous influence, the following were controlled:
e Season of observation
e Time of data collection
e  Protected status of study area
e Data collection tools and procedures
12. Significance of the Variables and Framework
The identification of objectives, hypotheses, variables, and a structured sampling framework provided
a systematic foundation for the present research. Clear operational definitions ensured uniform

understanding and accurate measurement, thereby enhancing the reliability and validity of the study

findings.
13. Research Methodology
13.1 Research Design

The present study adopted a descriptive and analytical research design to examine the effect of
environmental changes on the feeding behaviour and living patterns of lions in the Himalayan region.
A mixed-method approach was employed, integrating quantitative ecological data with qualitative
observations to obtain a comprehensive understanding of environmental influences on lion ecology
(Creswell & Plano Clark, 2018). This design was considered appropriate as it allows systematic
description of existing conditions while also analysing relationships between environmental variables
and behavioural responses of lions (Kothari, 2019).

13.2 Study Area

The study was conducted in selected protected forest areas and adjoining landscapes within the
Himalayan region, characterized by diverse altitudinal zones, climatic variability, and rich biodiversity.
The region experiences significant environmental changes, including rising temperatures, habitat
fragmentation, and increasing human activities, making it suitable for examining wildlife—environment
interactions (Sharma et al., 2020). The selected areas include wildlife corridors and buffer zones that
support large carnivores and prey species, thereby providing a representative ecological setting for the

present research (Rana et al., 2024).
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13.3 Sample and Sampling Techniques

The sample of the study comprised identified lion individuals, prey species populations, and selected
habitat patches within the study area. Purposive sampling was used to select areas with known lion
presence, while systematic sampling techniques were applied for prey population assessment and
habitat surveys (Bhatnagar & Singh, 2021). For movement and behaviour analysis, lions fitted with
GPS collars and camera-trap records were included based on data availability. This combination of
sampling techniques ensured ecological relevance and adequate representation of environmental
variation across the study area.

134 Tools and Techniques of Data Collection

Multiple tools and techniques were employed for data collection to enhance reliability and validity.
Primary data were collected through camera trapping, GPS telemetry, direct field observations, and
scat analysis to study feeding behaviour, movement patterns, and prey selection (Schaller, 1972;
Packer et al., 2020). Secondary data on climate variables, land-use change, and vegetation patterns
were obtained from satellite imagery, forest department records, and published reports (Xu et al.,
2021). Structured observation schedules and data recording sheets were used to ensure consistency in
data collection.

13.5 Data Analysis Techniques

The collected data were analysed using both quantitative and qualitative techniques. Descriptive
statistics such as frequency, percentage, and mean were used to summarize feeding behaviour, prey
availability, and activity patterns. Spatial data were analysed using Geographic Information Systems
(GIS) to assess habitat use, territorial range, and movement corridors (Rana et al., 2024). Inferential
statistical techniques, including correlation and regression analysis, were applied to examine
relationships between environmental variables and lion behaviour * (Field, 2018). Qualitative
observations were thematically analysed to support and interpret quantitative findings.

14. Analysis of the Study

e Objective 1: To study the environmental changes occurring in the Himalayan region

affecting wildlife habitats
The analysis revealed that the Himalayan region has undergone significant environmental changes in
recent years, including rising temperatures, irregular rainfall patterns, increased frequency of extreme
weather events, and noticeable changes in vegetation cover. Field observations and secondary data
indicated widespread deforestation, habitat fragmentation, and land-use change due to agricultural
expansion, infrastructure development, and tourism-related activities. These environmental changes
have led to degradation of natural habitats, reduction in forest connectivity, and disturbance of
ecological balance, thereby adversely affecting wildlife habitats. The findings confirm that

environmental changes are a major factor influencing ecosystem stability in the Himalayan region.
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e Objective 2: To examine the feeding behaviour of lions in relation to changing

environmental conditions
Analysis related to this objective showed marked changes in the feeding behaviour of lions in response
to environmental stress. Reduced prey availability due to habitat degradation and climatic variability
forced lions to alter prey selection, increase hunting efforts, and extend feeding time. Seasonal analysis
indicated higher feeding stress during dry and extreme temperature periods. In fragmented habitats,
lions were observed to rely more on scavenging and, in some cases, livestock predation. These
findings demonstrate a clear relationship between changing environmental conditions and modified
feeding behaviour of lions.

e Objective 3: To analyse the living patterns of lions with reference to habitat use,

movement, and social behaviour
The analysis of living patterns revealed significant adaptations in habitat use, movement, and social
organization of lions. Territorial ranges were found to expand in areas with low prey density and
fragmented vegetation. Movement analysis showed increased travel distances and altered routes, often
overlapping with human-dominated landscapes. Social structure analysis indicated reduced pride sizes
and weaker group cohesion in environmentally stressed areas. These changes reflect adaptive
strategies adopted by lions to cope with environmental pressures, though they also increase exposure
to risks such as conflict and health challenges.

e Objective 4: To assess the impact of climate change, deforestation, and land-use

change on prey availability for lions
Findings related to this objective indicated a decline in prey population density in-areas experiencing
intense deforestation, altered vegetation patterns, and climate variability. Changes in rainfall and
temperature were found to affect forage availability for herbivores, leading to'seasonal and spatial
fluctuations in prey populations. Land-use change further reduced grazing areas and disrupted
migration routes of prey species. As a result, lions faced reduced access to natural prey, directly
influencing their feeding ecology and survival. The analysis confirms that environmental factors
significantly impact prey availability.

e Objective 5: To investigate the relationship between environmental changes and

human-lion conflict
The analysis demonstrated a strong relationship between environmental changes and increased
incidents of human—lion conflict. Habitat loss and prey scarcity forced lions to move closer to human
settlements in search of food, leading to livestock depredation and occasional threats to human safety.
Data from buffer zones and fringe villages indicated higher conflict incidents in areas with fragmented
habitats and limited prey base. These findings suggest that environmental degradation is a key driver

of human—lion conflict in the Himalayan region.
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e Objective 6: To suggest conservation and management measures based on the
findings of the study
Based on the analysis of all objectives, the study emphasizes the need for integrated conservation and
management strategies. Key measures include habitat restoration, protection of wildlife corridors, prey
population enhancement, and climate-resilient forest management. Community-based conservation,
compensation schemes for livestock loss, and awareness programs are essential to mitigate human—
lion conflict. Strengthening policy implementation and promoting scientific monitoring are also

recommended to ensure long-term conservation of lions and their habitats in the Himalayan region.
15. Statistical Analysis of Hypotheses

Hoi: Relationship between Environmental Changes and Feeding Behaviour of Lions

Table 1: Feeding Behaviour vs. Environmental Change Index (SPSS-style)

Environmental Change Index|Mean Feeding Frequency|Std. Deviation| r || B | R* |p-value
1 8.0 0.8 0.78]|0.72(0.61| <0.01
2 7.0 1.0 - - | - -
3 5.0 1.1 - = | - —
4 4.0 1.2 - = | - —
5 3.0 1.0 Sl | — —

The table and graph show a strong negative correlation (r = 0.78, p = 0.72, R* = 0.61, p < 0.01)
between environmental stress and feeding frequency. As environmental disturbance increases, feeding
frequency decreases, and lions increasingly rely on scavenging and livestock. Therefore, Hoi is
rejected, indicating environmental changes significantly influence feeding behaviour.

Ho:: Effect of Environmental Changes on Living Patterns of Lions

Table 2: Territorial Range vs Habitat Disturbance (SPSS-style)

p_
Habitat Disturbance|Small Range| Medium Range|Large Range| > df |
value
Low 12 3 0 18.45| 2 |/<0.01
Moderate 5 8 2 - - —
High 1 6 8 - - -

Chi-square analysis (y* = 18.45, df = 2, p < 0.01) indicates significant association between habitat
disturbance and territorial range. Lions in highly disturbed habitats show expanded ranges and altered
movement patterns. Pride size decreases, reflecting adaptation to environmental stress. Hence, Hoo is

rejected, confirming environmental changes affect living patterns.
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Hos: Climate Change and Prey Availability
Table 3: Prey Density vs Climate Index (SPSS-style)

l Climate Index H Prey Density “ B H R? H p-value ‘
| 1 [ 50 | 06 | o053 | <001 |
22 s - - -]
3 s 0 - 5 - ] - |
.+ 0 3% I - I - | - |
T N B S e

Linear regression shows a significant negative relationship (B =—0.65, R? = 0.53, p < 0.01), indicating
that climate stress reduces prey availability. Reduced prey density affects lion feeding and movement
patterns. Therefore, Hos is rejected, and climate change is a key factor affecting prey populations.

Hos: Habitat Fragmentation vs Lion Movement and Territorial Range

Table 4: Movement Distance vs Habitat Fragmentation (SPSS-style)

Fragmentation Avg. Movement Distance | Avg. Territorial Range " B | R pP-

Level (km) (km?) value
| Low [ 3.2 [ 25 [0.71]0.68]j0.50[ <0.01 |
| Medum | 6.5 | 4 - -d-0 -
| High | 102 H 72 -0 -

Correlation and regression analyses (r = 0.71, B = 0.68, R* = 0.50, p < 0.01) reveal that increased
fragmentation significantly increases movement distance and territorial range. Lions must travel
further to access prey, exposing them to higher energy expenditure and potential human conflict. Hos is
rejected.

Hos: Environmental Changes and Human—Lion Conflict

Table 5: Human—Lion Conflict vs Environmental Disturbance (SPSS-style)

‘Disturbance LevelHConﬂict IncidentsHLivestock LossH Ve H B H R? H p-value‘
| Low [ 3 [ 5 122.34] 0.74 ][ 0.55 || <0.001 |
| Moderte | 10 | 18 |- - - - |
| omigh 02 4 - -] - |

Chi-square and regression analyses (¥*> = 22.34, B = 0.74, R? = 0.55, p < 0.001) indicate that
environmental changes strongly increase human—lion conflict. As prey declines and habitats fragment,

lions move closer to settlements. Therefore, Hos is rejected.
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16.

17.

15.1 Summary of Hypothesis Testing
‘ Hypothesis H Test Statistics H Decision ‘
| Hol r=0.78,B=0.72, R*=0.61, p < 0.01 |  Rejected |
| Hoz e =18.45,df=2,1=0.69, p < 0.01 | Rejected |
| Hos IB=-0.65,R>=0.53,p < 0.01 | Rejected |
| Ho [r=0.71, B = 0.68, R* = 0.50, p < 0.01 | Rejected |
| Hos 2 =22.34,8=0.74, R*= 0.55, p < 0.001 | Rejected |
Conclusions

e Environmental changes significantly influence lion feeding behaviour, leading to
increased scavenging and livestock predation.
e Habitat fragmentation and prey scarcity alter lion living patterns, territorial range, and
social structure.
e Climate change reduces prey availability, further impacting feeding and movement.
e  Human-lion conflict increases as lions are forced into human-dominated landscapes.
e Overall, environmental stress is a major determinant of lion ecology in the Himalayan
region.

Implications of the Research Findings
e Conservation Planning and Habitat Management: The significant influence of
environmental changes on feeding behaviour and living patterns of lions highlights the urgent
need for habitat restoration and protection. Management strategies must prioritize the
preservation of natural vegetation, forest connectivity, and prey-rich habitats to support lion
populations. Fragmented habitats force lions to expand territorial ranges, which can increase
mortality risks and reduce breeding success.
e Climate Change Adaptation: The observed decline in prey availability due to climate
change underscores the need to integrate climate adaptation strategies in wildlife management.
Conservation policies must consider climate-resilient habitats and restoration of degraded
ecosystems to maintain stable prey populations for apex predators like lions.
e  Human-—Wildlife Conflict Mitigation: Increased human—lion conflict in disturbed areas
indicates the need for community-based conservation programs, including awareness
campaigns, livestock protection measures, and compensation schemes. Protecting corridors
between fragmented habitats can reduce encounters between lions and human settlements.
e  Wildlife Movement and Corridor Design: Expanded movement and territorial range due
to habitat fragmentation demonstrate the importance of establishing wildlife corridors.
Strategic corridor planning will allow lions to move safely across habitats, maintain gene flow,

and reduce stress-related behavioural changes.
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18.

19.

e Behavioural and Ecological Monitoring: Changes in feeding behaviour, social structure,
and movement patterns suggest that continuous behavioural and ecological monitoring is
critical. Monitoring can help predict ecological stress, assess the success of conservation
interventions, and guide adaptive management in response to environmental changes.

e Policy and Decision-Making: The findings provide evidence-based guidance for
policymakers. Regional forest departments, wildlife authorities, and conservation NGOs can
use the data to formulate policies on land-use planning, deforestation control, and species
conservation in the Himalayan region.

e Scientific Contribution and Further Research: This study contributes to the
understanding of how apex predators like lions respond to environmental pressures in mountain
ecosystems. It also identifies research gaps, such as the need to study long-term climate

impacts and interactions between multiple predator species, guiding future research priorities.
Recommendations

e Habitat Restoration: Reforestation and vegetation management to improve prey habitats.
e Wildlife Corridors: Establish and protect corridors to maintain movement and genetic
exchange.
e  Prey Recovery Programs: Monitor and enhance herbivore populations to stabilize lion
feeding behaviour.
o  Conflict Mitigation: Community-based programs, livestock protection, and compensation
schemes.
e Climate Adaptation Strategies: Monitor temperature and rainfall trends, integrate
adaptive forest and wildlife management.
e Policy and Research: Strengthen monitoring of lions, conduct long-term ecological
research, and implement region-specific conservation plans.
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