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- climate conditions in the Qinling Mountains. The elevation, slope and aspect
Introduction of the terrain influence habitat suitability. Giant pandas prefer steep, forested
slopes with dense vegetation, which are influenced by topographic features.
The giant panda (Ailuropoda melanoleuca) a charismatic species and Data on human activities, such as logging, agriculture and infrastructure
symbol of wildlife conservation, faces significant challenges due to habitat loss development, were incorporated to assess the impact of human encroachment
and fragmentation. In the Qinling Mountains of China, the species represents on panda habitats [2,3].
a unique population separated from the main range in Sichuan Province. This
paper presents an analysis of the current habitat suitability for giant pandas in
the Qinling Mountains and projections for their future distribution. By employing
Geographic Information System (GIS) tools and Species Distribution Models
(SDMs), the study aims to provide insights into the current status of giant
panda habitats and predict future changes, contributing to conservation
efforts and policy-making. The giant panda is an iconic species known for its
distinctive black-and-white fur and bamboo-dependent diet. Native to China,
the giant panda has been the focus of extensive conservation efforts due to
its status as an endangered species. While substantial conservation work ) X : e -
has been done to protect giant pandas, their survival remains threatened by ~ Pandas, with a concentration of high-suitability areas in the central and
habitat loss, climate change and human activities. The Qinling Mountains, ~ Southen parts of the range. These areas are characterized by dense bamboo
located in central China, are home to a distinct population of giant pandas. forests, favourable climate conditions and minimal human disturbance.
This population is geographically separated from the primary range of giant Habitat fragmentation due to human activities, such as road construction and
pandas in Sichuan Province, which is renowned for its rich biodiversity and ~ 108&ing, has led to isolated patches of suitable habitat. These fragmented
extensive panda habitat. The Qinling Mountains provide a unique ecological  areas may limit panda movement and gene flow between populations. Climate

setting that influences habitat suitability and the distribution of giant pandas [1]. variables, particularly temperature and precipitation, play a significant role in
habitat suitability. Areas with stable and moderate climate conditions are more

favourable for giant pandas [4].

Data on known locations of giant pandas in the Qinling Mountains were
used to calibrate the SDM. This data includes sightings, camera trap images
and field observations. Environmental variables, such as vegetation types,
climate conditions and topographic features, were integrated into the model
to assess their influence on habitat suitability. The SDM was calibrated using
a subset of occurrence data and validated with independent data to ensure
accuracy. Various modeling techniques, such as MaxEnt (Maximum Entropy)
and GLMs (Generalized Linear Models), were used to develop and test the
suitability model. The Qinling Mountains provide suitable habitats for giant

Description

Climate change is expected to impact the distribution and suitability of
giant panda habitats in the Qinling Mountains. Projections were made using
climate scenarios from Global Climate Models (GCMs) to assess potential
changes in habitat suitability. Rising temperatures may lead to shifts in
vegetation zones and reduce the availability of suitable bamboo habitats.
Pandas may be forced to migrate to higher elevations or cooler areas.
Changes in precipitation patterns could affect bamboo growth and water
availability. Regions experiencing reduced precipitation may see declines in
bamboo density, impacting panda habitats. Identifying and preserving habitat
corridors that connect fragmented patches of suitable habitat can facilitate
panda movement and gene flow. These corridors should be designed to
accommodate potential shifts in habitat distribution due to climate change.
Future habitat projections inform conservation planning by highlighting areas
that may require protection or restoration [5].

This paper provides a comprehensive analysis of habitat suitability for
giant pandas in the Qinling Mountains and projects their future distribution
based on current trends and environmental changes. The findings aim to
support conservation efforts and inform strategies for the preservation of
this endangered species. GIS and SDMs are powerful tools used to assess
habitat suitability and predict species distributions. In this study, we use
GIS to integrate spatial data on environmental factors, such as vegetation,
climate and topography, with SDMs to model the habitat preferences of giant
pandas in the Qinling Mountains. The primary food source for giant pandas
is bamboo, which grows in specific types of vegetation. Satellite imagery
and field surveys provide information on vegetation cover, including bamboo
forests and associated plant species. Temperature, precipitation and seasonal
variations are crucial in determining habitat suitability. Climate data from
meteorological stations and remote sensing sources were used to assess the
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