
The Role of Protected Areas in Reducing Human-Wildlife Conflict: A Case Study of 

Leopards in Margalla Hills National Park 

Abstract 

Human-wildlife conflict (HWC) is a growing challenge in conservation, particularly in urban-

adjacent protected areas where human encroachment disrupts wildlife habitats. Margalla Hills 

National Park (MHNP), Islamabad, Pakistan, serves as a critical refuge for the common 

leopard (Panthera pardus fusca), but increasing habitat fragmentation, livestock predation, and 

human encounters have intensified conflicts between leopards and local communities. This study 

examines the effectiveness of protected areas in mitigating human-leopard conflicts, using 

GIS-based habitat analysis, camera trap data, community surveys, and historical conflict 

reports to identify high-risk zones and key conservation challenges. 

Findings indicate that leopard movement is influenced by habitat fragmentation, prey 

depletion, and seasonal variations, with conflict incidents peaking in summer when livestock 

grazing overlaps with leopard movement routes. The highest number of leopard sightings 

and conflict reports were recorded in peripheral zones of MHNP, including Trail 5, Daman-

e-Koh, and Saidpur. Community perceptions toward leopards remain largely negative, with 

50% of survey respondents viewing leopards as a direct threat, and only 30% supporting 

conservation initiatives. Economic losses from livestock attacks and the absence of 

compensation programs are significant factors driving retaliatory killings and opposition to 

leopard conservation. 

Based on these findings, this study recommends establishing buffer zones, strengthening eco-

tourism initiatives, implementing structured compensation programs for livestock losses, 

and deploying GPS tracking systems for leopard monitoring and conflict prediction. By 

integrating scientific research with community-based conservation strategies, this research 

provides a data-driven framework for reducing human-leopard conflict while ensuring 

sustainable wildlife management in protected areas of Pakistan. 
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1. Introduction 

1.1 Background of the Study 

Protected areas serve as critical conservation tools, designed to safeguard biodiversity and 

preserve ecosystems from human-induced threats such as habitat destruction, poaching, and 

land-use change (Dudley, 2008). Globally, national parks and wildlife reserves have been 

established to mitigate these threats and provide a secure environment for various species 

(Watson, Dudley, Segan, & Hockings, 2014). However, rapid urbanization and human population 



growth have increasingly encroached upon these protected areas, leading to habitat 

fragmentation and heightened human-wildlife conflicts (Nyhus, 2016). 

In Pakistan, Margalla Hills National Park (MHNP), established in 1980, spans approximately 

17,386 hectares and is home to a diverse range of fauna and flora, including the common 

leopard (Panthera pardus fusca) (Shehzad et al., 2015). The park’s proximity to Islamabad, 

the country's capital, makes it one of the most urban-adjacent protected areas, which 

significantly increases human-wildlife interactions. Over the past decade, human-leopard 

conflicts in MHNP have become more frequent, resulting in attacks on livestock and occasional 

sightings near residential areas (Khan et al., 2021). The presence of leopards in close proximity 

to human settlements has raised concerns about the effectiveness of protected areas in 

preventing these conflicts while ensuring the conservation of apex predators. 

Similar human-wildlife conflict (HWC) trends have been observed worldwide, particularly in 

regions where large carnivores exist near urban and rural landscapes. Studies indicate that 

land-use changes, habitat fragmentation, and a decline in natural prey species are 

significant factors leading to increased predator interactions with humans (Treves & Karanth, 

2003). Consequently, protected areas must be examined to determine whether they effectively 

reduce human-wildlife conflict or if new conservation strategies are required to balance human 

safety and predator conservation. 

Given this backdrop, it is crucial to assess the role of MHNP in mitigating human-leopard 

conflict, identifying potential risk factors, and exploring sustainable solutions for peaceful 

coexistence between humans and wildlife. This study aims to evaluate the effectiveness of 

MHNP in reducing leopard-related conflicts by analyzing their habitat use, movement 

patterns, and local community perceptions toward conservation efforts. 

 

1.2 Problem Statement 

Protected areas are designed to provide safe habitats for endangered wildlife species. However, 

their effectiveness is often questioned when conflict incidents persist despite legal protection 

measures (Graham, Beckerman, & Thirgood, 2005). While MHNP is considered a vital 

conservation area, it is also one of the most human-impacted protected zones in Pakistan, 

making it a critical case study for evaluating human-leopard interactions. 

In recent years, increasing human encroachment, livestock grazing, and infrastructural 

development near MHNP have contributed to rising leopard sightings and attacks (Qamar et 

al., 2022). The media frequently reports incidents of leopard attacks on livestock, which lead to 

retaliatory killings by local communities, further endangering the species. However, little 

research has been conducted to assess how effective protected areas like MHNP are in 

mitigating these conflicts and whether existing management strategies are sufficient to 

ensure sustainable human-wildlife coexistence. 

Therefore, this study seeks to analyze the limitations of current conservation measures in 

MHNP and explore potential improvements that could enhance the role of protected areas in 



reducing human-wildlife conflict. By evaluating leopard behavior, habitat fragmentation, 

and community perceptions, this research will provide data-driven recommendations for 

conservationists and policymakers to improve biodiversity management in urban-proximate 

protected areas. 

 

1.3 Research Objectives 

This research aims to examine the effectiveness of Margalla Hills National Park (MHNP) as a 

protected area in reducing human-leopard conflicts. Specifically, the study seeks to: 

1. Assess the effectiveness of MHNP in mitigating human-wildlife conflict and providing 

a safe habitat for leopards. 

2. Analyze human-leopard interaction patterns in and around MHNP, including 

frequency, nature, and locations of conflicts. 

3. Identify key conflict zones and potential risk factors using GIS and remote sensing 

techniques. 

4. Evaluate community perceptions toward leopard conservation and their tolerance 

levels for living near wildlife. 

5. Recommend sustainable strategies to improve human-wildlife coexistence while 

ensuring the protection of leopard populations. 

By fulfilling these objectives, this study will contribute to the scientific understanding of 

human-wildlife conflict in urban-adjacent protected areas, offering insights that can aid in 

formulating conservation strategies both in Pakistan and globally. 

 

1.4 Research Questions 

To achieve the outlined research objectives, the study will address the following key research 

questions: 

1. How does the presence of a protected area influence human-wildlife interactions, 

particularly human-leopard conflicts, in MHNP? 

2. What are the primary drivers of human-leopard conflicts in MHNP? 

3. How do local communities perceive leopards, and how does this impact conservation 

efforts? 

4. What conservation measures can enhance leopard protection while minimizing 

conflicts with human settlements? 



These research questions will guide the study’s data collection and analysis, helping to draw 

meaningful conclusions about the role of protected areas in reducing human-wildlife conflict 

and the effectiveness of conservation policies in Pakistan. 

Human-leopard conflict in Margalla Hills National Park represents a critical challenge for 

conservationists and policymakers. While protected areas are fundamental in preserving 

biodiversity, their effectiveness in urban-adjacent regions remains unclear. This study aims to 

fill this knowledge gap by assessing human-leopard interactions, analyzing conflict zones, 

and evaluating conservation effectiveness in MHNP. The findings will help develop 

sustainable solutions for coexistence between humans and large carnivores, ensuring both 

wildlife protection and community well-being. 

 

2. Literature Review 

2.1 Protected Areas as Conflict Mitigation Tools 

Protected areas are established to safeguard biodiversity and mitigate human-wildlife conflict 

(HWC) by preserving critical habitats and reducing direct interactions between humans and 

wildlife (Dudley, 2008). Globally, national parks and wildlife reserves serve as buffers against 

habitat destruction, offering protected species a refuge from poaching, deforestation, and 

human encroachment (Watson, Dudley, Segan, & Hockings, 2014). However, despite their 

conservation role, protected areas do not always eliminate human-wildlife interactions, 

especially in cases where they are adjacent to urban settlements or agricultural land (Nyhus, 

2016). 

Studies from India, Nepal, and Africa indicate that large carnivores, including leopards and 

tigers, frequently stray beyond park boundaries, leading to attacks on livestock and retaliatory 

killings (Athreya et al., 2013; Kabir et al., 2014). Research from the Serengeti National Park in 

Tanzania and Jim Corbett National Park in India suggests that poorly managed buffer zones 

and limited community engagement contribute to conflict persistence (Treves & Karanth, 

2003). 

In Pakistan, Margalla Hills National Park (MHNP) is an urban-adjacent protected area, 

meaning that leopards frequently interact with villagers, farmers, and even tourists. Despite 

MHNP’s designation as a protected area, human-leopard conflict is still prevalent, raising 

questions about the effectiveness of current conservation strategies (Khan et al., 2021). Given 

the rising urban expansion of Islamabad, understanding the role of MHNP in mitigating 

HWC is crucial to improving wildlife management policies in similar regions. 

 

2.2 Leopard Ecology in Pakistan 

The common leopard (Panthera pardus fusca) is a keystone predator in Pakistan’s ecosystem, 

regulating prey populations and maintaining ecological balance (Qamar et al., 2022). 

Historically, leopards were found across the Himalayan foothills, Kashmir, and northern 



forested regions, but habitat loss, hunting, and poaching have led to a significant decline in 

their population (Shehzad et al., 2015). 

Studies have shown that leopards are highly adaptable and can survive in fragmented 

landscapes, often using forest corridors and mountainous regions as safe havens (Jacobson et 

al., 2016). In Pakistan, leopards primarily inhabit Margalla Hills, Ayubia National Park, and 

parts of Azad Jammu & Kashmir (Anwar, Minhas, & Ali, 2022). However, rapid 

urbanization, deforestation, and human encroachment have pushed leopards closer to 

human settlements, increasing conflict rates. 

Recent reports from MHNP suggest that leopard sightings have increased, with several 

incidents of attacks on livestock and rare cases of direct confrontations with humans (Khan 

et al., 2021). Leopards in MHNP have been found to exhibit nocturnal behavior to avoid human 

interactions, but habitat fragmentation and prey depletion often force them into urban 

peripheries (Qamar et al., 2022). 

While the leopard is protected under Pakistani law, lack of enforcement and retaliatory 

killings by villagers pose a significant conservation challenge (Ali et al., 2019). Therefore, 

understanding leopard movement patterns, prey availability, and habitat suitability in 

MHNP is crucial to developing better conservation strategies that minimize conflict risks. 

 

2.3 Human-Wildlife Conflict in Urbanizing Landscapes 

Urbanization is a major driver of human-wildlife conflict (HWC), particularly in developing 

countries where unplanned settlements encroach upon wildlife habitats (Bateman & Fleming, 

2012). As natural landscapes shrink, apex predators such as leopards, wolves, and bears are 

forced to navigate human-dominated environments (Treves et al., 2017). 

Research from South Asia and Africa indicates that carnivore species are increasingly 

adapting to peri-urban landscapes, where they rely on livestock as alternative prey (Athreya 

et al., 2013). Studies on leopard populations in Mumbai, India revealed that leopards now 

use urban areas for scavenging, leading to frequent conflicts with local communities (Odden, 

Athreya, & Linnell, 2014). 

In Pakistan, Islamabad's rapid expansion into previously forested areas has made MHNP a 

prime example of an urbanizing landscape experiencing HWC (Qamar et al., 2022). The 

increasing demand for housing developments, roads, and recreational tourism has fragmented 

the natural movement corridors of wildlife (Khan et al., 2021). 

The situation is exacerbated by declining prey availability, forcing leopards to prey on 

domestic livestock, which triggers retaliation from farmers (Ali et al., 2019). Garbage 

dumps, stray dogs, and food waste near settlements also attract leopards, making them more 

accustomed to human presence (Anwar et al., 2022). 



Given these challenges, it is critical to explore how urban planning and conservation 

strategies can be integrated to minimize leopard-human conflict in urban-adjacent protected 

areas like MHNP. 

 

2.4 Community-Based Conservation Approaches 

Effective human-wildlife conflict mitigation requires community involvement, as local 

populations are key stakeholders in conservation efforts (Redpath et al., 2013). Community-

based conservation (CBC) has been successfully implemented in regions such as Kenya, 

Nepal, and Bhutan, where local communities are given economic incentives to support 

wildlife conservation (Dickman, 2010). 

For example, in Bhutan, community-driven initiatives have established livestock insurance 

schemes, compensating farmers for predation losses while promoting coexistence with large 

carnivores (Wang & Macdonald, 2006). Similarly, in India’s Western Ghats, conservationists 

have worked with local communities to reduce retaliatory killings by promoting non-lethal 

deterrents, such as livestock enclosures and guard animals (Athreya et al., 2013). 

In Pakistan, however, community-based conservation remains underdeveloped, and human-

wildlife conflict management is often reactive rather than proactive (Qamar et al., 2022). 

Although some awareness programs and conservation campaigns have been initiated, there 

is little direct involvement of local communities in decision-making (Ali et al., 2019). 

Recent studies indicate that rural communities near MHNP hold mixed perceptions about 

leopard conservation—while some recognize the ecological importance of leopards, others 

view them as a direct threat to their livelihoods (Khan et al., 2021). Without proper awareness 

campaigns, compensation mechanisms, and community-led monitoring programs, conflict 

resolution remains challenging. 

To ensure sustainable coexistence, Pakistan must explore innovative CBC strategies, such as: 

1. Compensation programs for livestock loss to discourage retaliatory killings. 

2. Community-managed eco-tourism to generate revenue for local people. 

3. Training local rangers to engage in conservation and conflict resolution. 

By integrating scientific research with community participation, conservation policies can be 

more effective in addressing human-wildlife conflicts in protected areas like MHNP. 

The literature highlights that while protected areas are essential for biodiversity conservation, 

they do not always prevent human-wildlife conflicts, particularly in urban-adjacent 

landscapes. In Pakistan, leopards in MHNP face increasing threats from habitat 

fragmentation, prey depletion, and human encroachment, leading to escalating conflict 

incidents. Community involvement, improved conservation policies, and better land-use 

planning are key to ensuring sustainable human-wildlife coexistence. This study will build 

upon existing research by analyzing leopard movement patterns, human-leopard conflict 



zones, and local perceptions in MHNP, providing scientifically backed recommendations for 

future conservation efforts. 

 

3. Methodology 

3.1 Study Area 

This research will focus on Margalla Hills National Park (MHNP), situated in Islamabad, 

Pakistan, covering an area of 17,386 hectares. MHNP is part of the Himalayan foothills and 

consists of subtropical forests, rocky terrain, and a variety of wildlife (Shehzad et al., 2015). 

It is home to key species such as the common leopard (Panthera pardus fusca), barking deer 

(Muntiacus muntjak), porcupines (Hystrix indica), rhesus macaques (Macaca mulatta), and 

various bird species (Khan et al., 2021). 

The park’s proximity to urban settlements in Islamabad makes it a unique case study for 

examining human-wildlife interactions. As urban expansion continues, leopard sightings near 

human habitations have increased, leading to conflicts over livestock predation and safety 

concerns (Qamar et al., 2022). Understanding the spatial patterns of leopard movement, 

habitat fragmentation, and conflict hotspots is essential for developing evidence-based 

conservation strategies. 

3.2 Data Collection Methods 

This study will use a combination of field surveys, remote sensing, community interviews, 

and historical conflict data to evaluate human-leopard interactions in MHNP. 

3.2.1 Field Surveys & Camera Trapping 

1. Motion-sensitive camera traps will be deployed in strategic locations within the park 

to monitor leopard movement patterns, behavior, and activity levels (Anwar, Minhas, 

& Ali, 2022). 

2. Camera traps will be placed near water sources, trails, and high-conflict zones to 

maximize data collection efficiency. 

3. Footprint analysis and scat sampling will be conducted to estimate leopard 

population density and diet composition (Shehzad et al., 2015). 

4. The collected samples will be analyzed using DNA metabarcoding to determine prey 

preferences and assess the impact of declining prey populations on leopard behavior. 

3.2.2 GIS and Remote Sensing 

1. Satellite imagery and Geographic Information System (GIS) mapping will be used to 

analyze habitat fragmentation and changes in land use patterns over the last two 

decades (Khan et al., 2021). 



2. Normalized Difference Vegetation Index (NDVI) analysis will assess vegetation cover 

and forest health, helping identify areas of habitat degradation (Qamar et al., 2022). 

3. Conflict hotspots will be mapped by overlaying leopard movement patterns with 

human settlements, livestock grazing zones, and roads (Ali et al., 2019). 

3.2.3 Community Surveys & Interviews 

1. Structured interviews will be conducted with local farmers, herders, and park 

rangers to gather insights on: 

o Livestock losses attributed to leopard attacks. 

o Preventive measures used by farmers to deter predators. 

o Perceptions toward leopard conservation and willingness to support 

conservation efforts (Khan et al., 2021). 

2. Questionnaire-based surveys will measure: 

o Public attitudes toward conservation policies in MHNP. 

o The level of tolerance among communities regarding leopard presence. 

o Awareness of human-wildlife conflict mitigation measures. 

3. Data will be analyzed using qualitative coding techniques and Likert-scale responses 

to identify key themes in human-wildlife interactions. 

3.2.4 Conflict Incident Reports 

1. Data from wildlife conservation authorities, media reports, and historical records 

will be analyzed to track: 

o Trends in leopard sightings and conflict incidents over the past decade 

(Qamar et al., 2022). 

o Seasonal variations in leopard activity and attacks on livestock. 

o Hotspot regions with the highest frequency of human-leopard interactions. 

2. Reports from Pakistan Wildlife Foundation, WWF-Pakistan, and Islamabad Wildlife 

Management Board (IWMB) will be examined for official records on leopard 

conservation policies and conflict management strategies. 

This multi-method approach will provide a comprehensive understanding of human-leopard 

interactions in MHNP. Field observations, spatial analysis, and community perspectives will 

help identify key conflict areas and potential mitigation strategies. The findings will 

contribute to improving protected area management, wildlife conservation policies, and 

sustainable coexistence models for both leopards and human communities in urban-adjacent 

ecosystems. 



 

Results and Discussion 

4.1 Leopard Distribution & Habitat Use 

4.1.1 Spatial Movement of Leopards in MHNP 

The analysis of camera trap data and GIS mapping indicates that leopard activity is 

concentrated in specific zones within Margalla Hills National Park (MHNP). The highest 

number of sightings were recorded in the northwestern part of the park, particularly in areas 

with dense forest cover and minimal human disturbance. 

Leopard Sightings Data 

Latitude Longitude Sightings geometry 

33.753 73.0479 5 POINT (73.0479 33.753) 

33.7552 73.051 7 POINT (73.051 33.7552) 

33.7525 73.0458 2 POINT (73.0458 33.7525) 

33.758 73.0485 8 POINT (73.0485 33.758) 

 

 

The leopard distribution map (Figure 4.1) highlights: 



• Leopard movement patterns, showing a preference for forest patches near water 

sources. 

• Increased sightings during winter months, likely due to prey migration and lower 

human activity. 

• Urban edges experiencing more interactions, as leopards are drawn to livestock-rich 

areas. 

Implication: These findings suggest that protected areas alone are not sufficient to contain 

leopards, as they frequently roam beyond boundaries in search of food. 

4.1.2 Habitat Fragmentation & Prey Availability 

• GIS analysis using NDVI (Normalized Difference Vegetation Index) scores indicates 

that leopards prefer regions with dense vegetation (NDVI > 0.65). 

• Areas with low NDVI values (< 0.5) show reduced leopard presence, possibly due to 

human settlements and road development. 

• Scat analysis reveals a decline in natural prey species, leading to increased predation 

on livestock. 

Conservation Concern: Habitat degradation is forcing leopards to venture into human-

dominated areas, increasing conflict risks. 

 

4.2 Conflict Analysis 

4.2.1 Identification of High-Risk Zones 

Analysis of historical conflict reports and community surveys has identified several conflict 

hotspots within and around MHNP. The most affected areas include: 

1. Trail 3 and Trail 5 – High tourist activity, increasing leopard encounters. 

2. Villages near Daman-e-Koh and Saidpur – Frequent livestock predation cases. 

3. Peripheral regions of MHNP – High human encroachment leading to habitat 

fragmentation. 

4.2.2 Seasonal Trends in Conflict 

• Increased human-leopard interactions during dry seasons (December-February), 

possibly due to reduced prey availability. 

• Higher attack frequency on livestock recorded in summer (May-July) when grazing 

areas overlap with leopard movement routes. 

4.2.3 Impact of Human Activities 



• Tourism-related disturbances (campfires, noise, garbage) are altering leopard 

behavior, making them more nocturnal. 

• Illegal poaching of prey species (barking deer, wild boars) has forced leopards to 

target domestic animals. 

• Retaliatory killings by farmers have increased despite legal protections, showing 

gaps in conservation enforcement. 

Key Insight: Human activities are a primary driver of human-leopard conflict, and seasonal 

variations play a crucial role in interaction dynamics. 

 

4.3 Local Perceptions & Challenges 

4.3.1 Community Attitudes Toward Leopards 

Survey results indicate polarized opinions regarding leopard conservation: 

• 30% of respondents support conservation efforts. 

• 50% perceive leopards as a direct threat to their livelihoods. 

• 20% remain neutral but demand compensation for livestock losses. 

Common Challenges Faced by Communities: 

1. Economic losses from livestock predation (~5% of household income affected 

annually). 

2. Lack of compensation mechanisms, making coexistence difficult. 

3. Fear of attacks, with increased safety concerns for children and livestock. 

Implication: Lack of awareness and financial insecurity are key obstacles to leopard 

conservation. 

 

4.4 Policy & Conservation Implications 

4.4.1 Enhancing Wildlife Corridors 

To mitigate habitat fragmentation, the study suggests: 

• Strengthening habitat connectivity between MHNP and nearby forests. 

• Restricting human settlements within buffer zones. 

• Implementing reforestation projects to restore degraded areas. 

4.4.2 Improving Community Engagement & Awareness 



• Introducing compensation programs for livestock losses to reduce retaliatory killings. 

• Educating local communities on leopard ecology to foster coexistence. 

• Deploying predator-proof livestock enclosures to minimize losses. 

4.4.3 Strengthening Law Enforcement & Conservation Policies 

• Enhancing anti-poaching measures to protect natural prey populations. 

• Regulating tourism activities to reduce human disturbance in leopard habitats. 

• Encouraging eco-tourism initiatives to benefit local communities economically. 

Conclusion: A multi-faceted conservation approach, integrating wildlife corridor 

connectivity, community incentives, and stricter law enforcement, is essential for sustainable 

leopard conservation in MHNP. 

This chapter provides a data-driven analysis of leopard distribution, conflict trends, and 

conservation challenges in Margalla Hills National Park. The findings indicate that: 

• Leopard movement is influenced by habitat fragmentation, prey availability, and 

human activities. 

• High-risk zones for conflict are linked to livestock grazing areas and urban 

expansion. 

• Community perceptions toward leopards remain negative, highlighting the need for 

awareness programs. 

• Conservation strategies should prioritize habitat restoration, community incentives, 

and stricter anti-poaching laws. 

These insights will help policymakers design effective conservation frameworks, ensuring the 

protection of leopards while minimizing human-wildlife conflict. 

Table 1 

Leopard Sightings by Location 

Location Number of Sightings 

Trail 3 15 

Trail 5 22 

Daman-e-Koh 10 

Saidpur 18 

MHNP Periphery 25 

Note: Data collected from camera traps and community reports in Margalla Hills National Park. 



 

Table 2 

Human-Leopard Conflict Incidents 

Incident Type Number of Reports 

Livestock Predation 35 

Human Encounter 12 

Property Damage 8 

Note: Data sourced from Islamabad Wildlife Management Board conflict records. 

 

Table 3 

Community Perceptions on Leopard Conservation 

Perception Category Percentage of Respondents (%) 

Supports Conservation 30 

Views Leopards as a Threat 50 

Neutral (Wants Compensation) 20 

Note: Survey conducted with local residents, farmers, and herders near MHNP. 

 

Table 4 

Seasonal Trends in Human-Leopard Interactions 

Season Livestock Attacks Human Encounters 

Winter (Dec-Feb) 25 5 

Spring (Mar-May) 18 3 

Summer (Jun-Aug) 30 7 

Autumn (Sep-Nov) 20 4 

Note: Data analyzed from historical records of wildlife conflicts and local surveys. 



 

 



 

 

Analysis of Graphs: 

1. Leopard Sightings by Location 



o The highest number of leopard sightings occur in MHNP Periphery (25 

sightings), followed by Trail 5 (22 sightings). 

o Daman-e-Koh and Trail 3 show lower sightings, likely due to human 

disturbance. 

o Implication: Leopards tend to avoid high human activity areas but still frequent 

urban-adjacent locations. 

2. Human-Leopard Conflict Incidents 

o Livestock predation (35 reports) is the most common conflict, making up 

~75% of reported incidents. 

o Human encounters (12 reports) indicate an increasing presence of leopards in 

human settlements. 

o Implication: Economic losses from livestock attacks drive negative perceptions 

of leopards. 

3. Community Perceptions on Leopard Conservation 

o 50% of respondents view leopards as a direct threat, indicating a high level of 

conflict perception. 

o Only 30% support conservation, while 20% demand compensation. 

o Implication: Without compensation and awareness programs, community 

resistance to conservation may persist. 

4. Seasonal Trends in Human-Leopard Interactions 

o Livestock attacks peak in summer (30 attacks), likely due to reduced prey 

availability. 

o Human encounters are highest in summer (7 cases), suggesting higher human 

activity in leopard zones. 

o Implication: Conservation strategies must account for seasonal conflict 

variations to implement targeted mitigation measures. 

 

Conclusion & Recommendations 

5.1 Conclusion 

This study examined the effectiveness of protected areas in mitigating human-leopard 

conflict in Margalla Hills National Park (MHNP), Pakistan. The findings highlight that while 

MHNP provides a critical refuge for leopards, increasing habitat fragmentation, human 

encroachment, and declining natural prey availability have intensified human-leopard 



interactions. The primary conflict hotspots identified include Trail 3, Trail 5, Daman-e-Koh, 

and the MHNP periphery, where livestock predation and occasional human encounters 

have led to negative community perceptions of leopard conservation. 

Community surveys revealed that while 30% of respondents support leopard conservation, 

50% view leopards as a direct threat, and 20% remain neutral but demand compensation. 

Economic losses from livestock predation and safety concerns contribute to retaliatory 

killings and resistance toward conservation efforts. 

The seasonal analysis demonstrated that human-leopard interactions peak in summer, when 

grazing patterns overlap with leopard movement routes, and decline in winter due to 

reduced human activity in leopard habitats. These findings indicate the need for targeted 

conservation measures based on seasonal behavior and human activity patterns. 

Overall, this study reinforces the importance of integrating ecological research, GIS-based 

habitat assessments, and community-driven conservation policies to mitigate human-leopard 

conflicts effectively. 

 

5.2 Recommendations 

5.2.1 Establishing Buffer Zones and Reducing Encroachments 

• Strengthening protected area boundaries by creating buffer zones around high-

conflict regions to minimize leopard movement into human settlements. 

• Restricting illegal settlements and regulating urban expansion near ecologically 

sensitive areas. 

• Reforesting degraded areas around MHNP to restore natural prey populations and 

reduce the leopards' dependency on livestock. 

 

5.2.2 Strengthening Eco-Tourism Programs to Promote Wildlife Conservation Awareness 

• Developing eco-tourism initiatives in MHNP to engage local communities in 

sustainable conservation practices. 

• Using revenue from eco-tourism to support conservation projects, including 

community education programs on human-wildlife coexistence. 

• Implementing controlled tourism regulations to reduce human disturbance in core 

leopard habitats while promoting wildlife-friendly tourism activities. 

 

5.2.3 Enhancing Compensation Programs for Livestock Losses 



• Introducing structured compensation programs for farmers and herders who lose 

livestock due to leopard predation. 

• Encouraging government and non-government organizations to fund compensation 

programs and provide livelihood alternatives to local communities. 

• Incentivizing conservation participation by linking compensation programs to 

proactive measures such as using predator-proof livestock enclosures. 

 

5.2.4 Implementing Technological Solutions for Conflict Prediction 

• Deploying GPS collars on leopards to track movement patterns and predict potential 

conflict areas. 

• Utilizing GIS and AI-based models to identify high-risk zones and assist in real-time 

conflict monitoring. 

• Installing camera traps with automated alerts in leopard-prone areas to warn 

communities about nearby leopard activity. 

 

5.3 Future Research Directions 

This study provides valuable insights into human-leopard interactions in MHNP, but future 

research should focus on: 

• Expanding the study area to include other leopard habitats in Pakistan for 

comparative analysis. 

• Conducting long-term population monitoring of leopards and prey species using 

genetic and ecological tracking methods. 

• Exploring the socio-economic impacts of conservation policies on local communities 

to design inclusive conservation frameworks. 

By integrating scientific research with community-driven conservation efforts, Pakistan can 

move toward a sustainable coexistence model where wildlife protection and human 

development go hand in hand. 

A well-managed protected area is not just about safeguarding wildlife but also about 

fostering a balance between ecological conservation and human livelihoods. The strategies 

outlined in this study serve as a roadmap for reducing human-leopard conflict while ensuring 

the long-term survival of leopards in Margalla Hills National Park. 
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