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Article Info ABSTRACT

Article type: The Persian Leopard (Panthera pardus saxicolor) is a key carnivore spe

Iran's ecosystems, playing a crucial role in maintaining ecological balance. This
species faces numerous threats, including habitat destruction, poaching, declining
natural prey populations, and pressure from human development. Golestan
Article history: National Park, one of the leopard's key habitats, has recently been affected by
human activities such as the expansion of agricultural lands, increased livestock
grazing, road construction, and the growth of nearby villages. This study aims to
Revised: 19 April 2025 identify and analyze sensitive habitat areas for the Persian leopard in Golestan
National Park and to examine the impact of human factors on its habitat using the
INVEST (Integrated Valuation of Ecosystem Services and Tradeoffs) model. In
Published: 21 March 2026 this research, four major human-induced threats were identified: agricultural
lands, proximity to villages, livestock grazing, and roads. The results indicated
that roads and access routes have the most significant negative impact on leopard
habitats, with a cumulative risk percentage of 15.8% and a high consequence
score (2.26). These factors are considered a major cause of habitat fragmentation,
Keywords: breaking up continuous habitats into isolated patches and limiting the safe
movement of leopards. Furthermore, excessive livestock grazing, with a risk
ercentage of 12.56%, leads to vegetation degradation and reduces the food
ources for the leopard’s natural prey, such as wild goats and sheep. Agricultural
Leopard, Human Threats, lands, through the destruction of natural habitats and increasing human-wildlife
INVEST Model. interaction, have serious consequences for the habitat. Meanwhile, village
proximity, with a 6.41% risk, escalates human-wildlife conflicts and increases the
likelihood of leopards being killed by local communities in defence of their
livestock. The results of this study not only emphasize the importance of
preserving natural habitats but also provide a solid foundation for developing
effective management strategies and planning for the conservation of endangered
species.
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EXTENDED ABSTRACT

INTRODUCTION

Natural habitats, as the foundation of biodiversity, are threatened by human activities and climate
change. The Persian leopard (Panthera pardus saxicolor), as one of Iran's iconic carnivore species,
plays an indispensable role in maintaining the stability of natural ecosystems. This species, which is
listed as endangered by the International Union for Conservation of Nature (IUCN), faces various
threats including habitat destruction, illegal hunting, depletion of natural prey, and the expansion of
human activities. Golestan National Park, due to its unique ecological features and high biodiversity,
is recognized as one of the key habitats for the Persian leopard. This region, with its diverse vegetation
and extensive biodiversity, is home to various plant and animal species. However, human pressures
such as agricultural development, road construction, and overgrazing by livestock have significantly
affected the quality of habitats in this area. In this context, habitat risk assessment serves as an
effective tool for evaluating the consequences of these interventions and other habitat degradation
factors. Therefore, in this study, habitat risks for the Persian leopard in Golestan National Park were
assessed using the INVEST risk assessment model, and the threat factors were identified.

DATA AND METHODS

To assess the habitat risk for the Persian leopard, spatial data related to land use, water resources
distribution, road networks, and village locations were collected. Data on leopard presence, including
120 recorded points of tracks and scat, along with vegetation and slope maps, were entered into the
analysis. The suitability map of the leopard's habitat was prepared using ecological factor analysis.
The InVEST model was then used as a tool for evaluating the cumulative effects of human threats.
This model employs two main indices—"exposure" and "consequence"—to assess habitat risk. Using
this model, the cumulative effects of four major threat factors on the leopard's habitat—agricultural
lands, proximity to villages, roads, and livestock grazing—were evaluated.

RESULTS AND DISCUSSION

Data analysis revealed that roads and access routes, with a cumulative risk of 15.8%, have the most
negative consequences on the leopard’s habitat and are the primary cause of habitat fragmentation.
Roads passing through the park fragment habitats and limit the safe movement of the leopard.
Excessive livestock grazing, with a cumulative risk of 12.56%, severely degrades vegetation, reduces
prey resources, and increases competition between domestic livestock and natural prey species such as
wild goats and sheep, significantly reducing habitat quality. Agricultural lands, with a cumulative risk

of 9.23%, were identified as a serious threat due to habitat destruction and increased human-wildlife
interaction. The proximity of villages to the leopard’s habitat also increases human-wildlife conflicts
and raises the likelihood of poaching by local communities to protect livestock.

The study showed that the central areas of Golestan National Park, which have rich vegetation,
adequate water resources, and limited human access, represent the best habitats for the Persian
leopard. These findings align with similar studies in Iran and other parts of the world. For example,
studies conducted in the Caucasus and Central Asia have shown that leopards prefer habitats with
dense vegetation and limited human access. In this study, excessive livestock grazing was identified as
the biggest threat, which, in addition to degrading vegetation, reduces prey resources and disrupts the
food chain. The consequence of roads on the leopard’s habitat was also significant. Roads not only
increase traffic accidents but also divide habitats into separate patches, limiting safe movement for the
leopard. Human interactions through agriculture and the proximity of villages also significantly affect
the habitat, as they increase human-wildlife conflicts and exacerbate the risk of illegal hunting.
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CONCLUSION

To protect the Persian leopard’s habitat in Golestan National Park, effective management measures are
essential. Grazing management should include limiting the number of livestock in sensitive areas,
designating areas with minimal consequence for grazing, and establishing cooperative programs with
local communities to control grazing and provide economic incentives. Moreover, controlling
agricultural development by limiting the expansion of agricultural lands around the park and
promoting sustainable agriculture could reduce the negative effects on habitats. The construction of
wildlife corridors along road routes and limiting vehicle traffic during specific hours are other
proposed solutions. Increasing public awareness and educating local communities about the
importance of leopard and habitat conservation is also crucial. Finally, continued research using
advanced technologies such as satellite data and camera traps is recommended to improve the
accuracy of analyses and identify long-term changes in habitat threats.
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