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Statement

This is a systematic conservation planning effort dedicated to building a harmonious coexistence
between humans and nature in the North Taihang area of China. The North Chinese Leopard, a
subspecies of leopard unique to China, was once widely distributed across North China, including
Beijing. However, its habitat has become highly fragmented due to human activities. To facilitate
the return of leopards to Beijing, we developed a plan based on field monitoring, extensive
simulation, and in alignment with policies.

Based on long-term camera trap data and field surveys, we simulated the current and potential
suitable habitats and corridors for leopards and their prey. We identified four challenges
including inadequate protection of habitats and corridors, habitat fragmentation caused by roads,
conflicts between cropland and conservation, and impacts of recreation activities on habitats.

To address these challenges, we proposed four targeted strategies:
(1) Forming a conservation network to expand protected habitat coverage,
(2) Building wildlife crossings to improve habitat connectivity,
(3) Recovering and restoring cropland to improve biodiversity,
(4) Managing recreation activities to reduce human impact.

Based on solid data and rigorous calculations, the plan achieves a balance between preservation
and usage, outlining a resilient conservation network to foster living in harmony with nature.
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Background and Significance

The North Chinese Leopard (Panthera pardus japonensis) is crucial to the ecosystem in North
China as it is an apex predator and umbrella species. It is also a subspecies of leopard unique to
China. However, due to the expansion of human activities, the habitat area of the North Chinese
Leopard is continuously reduced, and the habitat fragmentation is serious. It is categorized as
Vulnerable (VU) on the IUCN Red List and Endangered (EN) on the China Red List. Beijing is the
historic habitat of the North Chinese Leopard, but currently there are no leopards, resulting in an
incomplete ecosystem food web. Beijing has put forward the vision of "welcoming leopards back
to Beijing".
Under the dual threat of climate change and human influence, the global biodiversity loss is a
huge crisis for humanity. The Kunming-Montreal Global Biodiversity Framework (KMGBF), which
sets out a vision of "Living in Harmony with Nature" in 2050, aims to increase the coverage of
global protected areas to 30% by 2030. China is promoting the establishment of a system of
protected areas with national parks as the main body. From the perspective of global, national
and regional policies, it is of great significance to establish a conservation network for the
leopard's return to Beijing.
We chose the North Taihang Mountain Range and Yan Mountain Range as the research area for
analysis, involving Beijing, Hebei and Shanxi provinces. The research area is 117,514 km2. North
China Leopards are distributed in the North Taihang Mountain Range (belonging to Shanxi and
Hebei provinces) in the southern part of the research area, while the Yan Mountain Range
(belonging to Beijing and Hebei provinces) in the northern part of the research area only have
leopard’s prey species distribution, but no leopard distribution. We hope that leopards will return
to Beijing along the North Taihang Mountain Range, and that leopards will serve as an umbrella
specie to improve regional biodiversity and ecosystem integrity.

Modeling and spatial analysis

Collecting basic spatial data
Based on data related to protected areas in Beijing, Hebei and Shanxi provinces, we generated a
complete spatial range of existing protected areas in the research area. For spatial analysis, we
collected land cover data from 30 m annual China land cover dataset (CLCD), road and railway
data form National Catalogue Service For Geographic Information System.
Identify Priority Conservation Areas (PCAs) for leopard protection.
Based on long-term infrared camera monitoring data, we generated occurrence points data for
leopards and leopard’s 14 prey species. We generated a total of 169 leopard’s occurrence points
in Shanxi and Hebei provinces, and 1997 prey species’ occurrence points in Beijing, Shanxi and



Hebei provinces. We also collected data on environmental variables, including climate, terrain,
and human impact, across 15 layers. The resolution of 15 environment variables is 1km.
Based on the occurrence points of species and environment variables, we used the R-package
SSDM to simulate habitat suitability for leopard and each prey species using multiple machine
learning models. Based on the habitat suitability of leopards, we identified the suitable habitats
of leopard by natural breaks classification, and then we simulated the corridors between the
suitable habitats and current density in the corridors by using Linkage Mapper software and
Circuitscape software. We added the habitat suitability of all prey species to obtain the total
habitat suitability of prey, and then use the natural breaks classification to generate potential
habitats of leopard. We simulated the potential corridors between potential habitats and the
current density in the potential corridors.
Finally, suitable habitats, suitable corridors, potential habitats and potential corridors of leopard
together constitute Priority Conservation Areas (PCAs) for leopard's survival and return to Beijing.
The area of PCAs accounts for 20% of the research area.
Identifying recreation hotspots.
Due to its proximity to metropolises such as Beijing, there are plenty of recreational activities in
the study area. Studies have shown that a large number of recreational activities have a negative
impact on wildlife habitat. Therefore, we make a spatial analysis of recreational activities in the
research area.
We downloaded all the shared recreational trajectory data in the study area from the Two-Step
Outdoor Assistant website, and then counted the number of recreation trajectories with a 1km
spatial grid to generate recreational activity density data. We then identified recreation hot spots
using Hotspot-Analysis (Getis-Ord Gi*).

Identifying challenges

We overlaid PCAs with other layer data and found the following four challenges.
Challenge 1 PCAs are not effectively protected by current protected areas.
We calculated the area of PCAs in the existing protected areas, and found that PCAs were not
effectively protected. The protection coverage of suitable habitats, suitable corridors, potential
habitats and potential corridors are only 31.6%, 19.5%, 30.6% and 14.1% respectively.
Challenge 2 Roads have serious conflicts with PCAs and cause habitat fragmentation.
We superimposed roads with PCAs and found a large number of conflicts between roads and
PCAs. 23.6% of the length of roads in the research area are located within the PCAs.
Challenge 3 There is a large area of cropland in PCAs, where human-animal conflict exists.
By superimposing PCAs with cropland areas and finding out the conflict areas, we can see that
cropland is a great threat to PCAs. The cropland coverage of suitable habitats, suitable corridors,
potential habitats and potential corridors are 11.6%, 28.2%, 6.75% and 24.6% respectively.
Challenge 4 Recreation activities have a serious negative impact on biodiversity.
Through the overlay analysis of recreation hotspots and PCAs, we can find that the recreation
conflict area coverage of suitable habitats, suitable corridors, potential habitats and potential
corridors are 3.0%, 0.3%, 8.7% and 3.49% respectively.



Systematic Conservation Planning

To address these challenges, we developed a systematic conservation planning and four targeted
strategies for the leopard's survival and return. We increased the protection coverage of research
area from 10.6% to 28.3%, bringing all Priority Conservation Areas (PCAs) into the conservation
network. We developed strategies for challenges including habitat fragmentation caused by roads
and railways, conflicts between cropland and conservation, and impacts of recreational activities
on habitats.
Strategy 1 Forming a conservation network to expand protected habitat coverage.
We planned a conservation network of protected areas, corridors and OECMs, covering all PCAs
and existing protected areas. The coverage of protected areas, corridors and OECMs in the
research area is 20.3%, 5.1% and 2.9% respectively. Protected areas include national parks,
nature reserves and natural parks. We propose to establish two national parks in the research
area where there are no national parks to effectively protect the most important habitat for
leopards and the most important recreational resource for humans.
Strategy 2 Building wildlife crossings to improve habitat connectivity.
In the roads within the priority conservation areas, we extracted areas with high current density
and identified connectivity pinch-point. Based on the topography and field research at each pinch
point, we determined the wildlife crossing types of each connectivity pinch-point. A total of 15
wildlife crossings were planned, including 3 Cross-road elevated passageways, 1 Viaducts, 7
Underpass (culverts) and 4 Multiuse overpass.
Strategy 3 Recovering and restoring cropland to improve biodiversity.
The cropland with conservation network is divided into 2 types: cropland to restore and cropland
to recover. Cropland to restore is the cropland within protected areas, covering 1.7% of research
area and will be gradually restored to its natural state to expand the habitat. Cropland to recover
is the cropland within OECMs, covering 2.9% of research area, and will be transformed using
biodiversity-friendly agricultural practices to improve biodiversity.
Strategy 4 Managing recreation activities to reduce human impact.
We identified the overlapping areas of recreation hotspots and conservation networks as
recreation management areas, covering 1.6% of research area. Recreation management areas are
distributed in national parks, nature reserves and natural parks.
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