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Human—leopard (Panthera pardus) conflict is a complex issue shaped by species biology,
social and political attitudes, and management practices. Therefore, understanding the
factors driving these conflicts is crucial for developing appropriate strategies to reduce
theme. The aim of the present study was to assess the extent of human—leopard conflict
within Lorestan Province, located in the Central Zagros region. To investigate local
people's attitudes toward leopards and identify the socioeconomic factors affecting
human-leopard conflict, a structured questionnaire tailored to local conditions was
designed and administered through random face-to-face interviews with 54 participants
from local communities living within leopard habitats across Lorestan Province. Social
network analysis was used to examine the vulnerability of local communities to leopard
attacks. Conflict hotspots were modeled using kernel density estimation and the optimized
hotspot analysis hotspot analysis. In addition, kernel density estimation was used to
identify areas at risk of road casualties. The results of the network analysis showed that
leopard provocation, sudden encounters with leopards, habitat destruction, lack of
sufficient knowledge about leopard behavior, and drought have the highest centrality,
proximity, and intermediation, respectively, among the factors affecting leopard attacks
on humans and livestock. Hotspots for leopard attacks on humans and livestock were
identified in parts of the west, center, south, and east of the study area. A significant
portion of the conflict hotspots as well as hotspots for leopard road accidents were
identified in protected areas, especially the Sefidkooh protected area. Based on the
findings of this study, effective management of the challenges associated with human—
large carnivore conflicts requires identifying interventions and implementing effective

measures that can reduce the risk of conflict and/or the negative impacts of these conflicts
on the livelihoods of local communities.
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Introduction

Today, conserving big cats is a major global conservation priority. The leopard (Panthera pardus) is a
relatively adaptable big cat, occurring in a diverse range of habitats from mountainous, forested, and
desert areas to urban fringes. Persian leopards (P. p. tulliana) have been extirpated from large parts of
their historical range, and today only 16% of the species' historical range remains in western and central
Asia. Destruction of wild prey and retaliatory poaching are the main threats to the Persian leopard.
Human—leopard conflict is a highly complex issue that is influenced by species biology, social and
political attitudes, and management policies. Therefore, understanding the drivers of human—leopard
conflict is crucial for developing appropriate strategies to reduce conflict. Despite numerous studies on
human—leopard conflictin Iran, there is little knowledge in this field in the Zagros region. Understanding
local people's attitudes and the socioeconomic and cultural characteristics of local communities is
essential for developing effective management strategies to mitigate human-—large carnivore conflicts.
Accordingly, this study aimed to assess the extent of human—leopard conflict in the Central Zagros
region.

Material and Methods

The present study employed a survey-based analytical approach. This research was conducted in
Lorestan province, which has an area of about 28,306 km? in southwestern Iran. The province ranges in
elevation from 239 m in the plains to 4,150 m at Mount Oshtorankoh, the highest peak in the Zagros
Mountains. The average annual rainfall in the study area is 550 to 600 mm. To investigate local people's
attitudes toward leopards and identify the socioeconomic factors affecting human—leopard conflict, a
structured questionnaire tailored to local conditions was designed and administered through random
face-to-face interviews with 54 participants from local communities living within leopard habitats across
Lorestan Province. Social network analysis was used to investigate the wvulnerability of local
communities to leopard attacks. These analyses were performed in UCINET 6.0 software and the
relevant graphs were drawn using NetDraw software. To model conflict hotspots, kernel density
estimation and the optimized hotspot analysis were used in ArcGIS 10.4.1 software. In addition,
modeling of areas with road casualty risk was performed using the kernel density estimation.

Results

All interviewees were male. About 11.1% of the interviewees were between 20 and 30 years of age,
25.9% were between 30 and 40 years of age, 22.2% were between 40 and 50 years of age, 18.5% were
between 50 and 60 years of age, and 22.2% were over 60 years of age. The local people interviewed
owned a total of 5,581 sheep and goats and 725 cattle. Also, 85.2% of these people owned one to three
herding dogs and 7.4% owned four or more herding dogs. About 27.8% of the participants reported
seeing leopards several times, 37% had seen leopards at least once, and 31.5% had never seen leopards.
Also, 3.7% had only seen leopard carcasses. About 72.2% of the local people believed that the leopard
population in their area had decreased compared with previous years. About 18.5% of respondents
claimed that a leopard had attacked themselves or someone they knew. In addition, about 27.8% of
respondents stated that a leopard had attacked their livestock or dogs. Only 7.5% of people stated that
the presence of leopards in their area was a serious concern. Most respondents (98.1%) considered it
necessary to pay for damages caused by leopard attacks. About 81.1% of participants considered training
local people and livestock keepers as an effective solution to reduce leopard conflict in this area.
According to the participants’ comments, leopard provocation, sudden encounters with leopards,
insufficient numbers of shepherds, habitat destruction, lack of knowledge and awareness of local people,
drought, lack of use of fences around livestock areas, inadequate waste management, and the number of
trained herding dogs were identified as the most important factors affecting leopard attacks on humans
and livestock, respectively. The results of the network analysis showed that leopard provocation, sudden
encounters with leopards, habitat destruction, lack of sufficient knowledge about leopard behavior, and
drought, respectively, have the highest centrality, proximity, and intermediation among the factors
affecting leopard attacks on humans and livestock from the perspective of local communities. Based on
the findings of the kernel density estimation, hotspots for leopard attacks on humans and livestock were
estimated to be mainly in parts of the west, center, south, and east of the study area. The Sefidkooh
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protected area was identified as containing the largest geographical area of leopard conflict with humans
and livestock in the province. The majority of hotspots for leopard road accidents were identified in the
north of the Sefidkooh protected area and the west of the Oshtorankooh protected area.

Conclusion

While the Zagros mountain range, particularly in the study area, hosts one of the main populations of
Persian leopards in the west of the country, the findings of the present study confirm that a significant
portion of the human—leopard conflict hotspots are concentrated in the species' suitable habitats,
particularly within protected areas. Accordingly, the lack of serious attention to reducing human—
wildlife conflicts can undermine the success of conservation programs. Addressing these challenges
requires targeted interventions and effective management measures to reduce the risk of human—leopard
conflict.
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Figure 2. Factors influencing leopard attacks on humans and livestock based on participants’ responses (%). The
colors indicate the perceived level of influence of each factor on attack frequency
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Figure 3. Network of factors influencing human-leopard conflict. Leopard provocation exhibits the highest centrality

in the network (red node). Numbers represent respondent IDs, colored squares represent the factors influencing the
conflict, and node size is proportional to each factor’s centrality within the network



VYA stamo g 00ljcs it /.o ] Kl 5 Ao polpz (o 5,107 E18 blis M50 5 il Jko 5 loiin] Jolpe (IS ki

Sy 2,05 4 S (Silaail 2ol (8 gl 8 )3 Ao (gl o Cu 35 50 ) Jo>
Table 1. Centrality measures of variables in the vulnerability network of local communities to human-leopard

conflict
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Table 2. Strength of variables in the vulnerability network for managing human-leopard conflict, based on the
Strength (Degree) index and Freeman’s normalized degree centrality
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Table 3. Internal and external links and the E-I index in the vulnerability network of local communities experiencing
human-leopard conflict
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Figure 4. Hotspot areas of leopard attacks on humans and livestock in Lorestan Province based on Kernel density
estimation
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Figure 5. Hotspot areas of leopard attacks on humans and livestock in Lorestan Province based on the optimized
hotspot analysis
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