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Abstract: Under the background of increasingly intensified global climate change, incorporating climate change as a key
factor into the conservation planning of protected areas is crucial for achieving long-term and effective biodiversity
conservation. Xizang as a region highly sensitive and vulnerable to climate change, faces severe challenges in preserving its
biodiversity. Taking Xizang as a case study, selecting 432 endangered species as conservation targets and using the human
footprint index as planning cost. Using the MARXAN, a systematic conservation planning software, four planning scenarios
were developed. Scenario 1 does not account for climate stability and sets species conservation as conservation target, using
the human footprint index as cost. Scenarios 2 to 4 build upon Scenario 1 by incorporating climate stability respectively as a
conservation target, a cost factor, and a boundary length. For each scenario, the top 30% of areas with the highest
irreplaceability values were identified as conservation priority areas. The study then evaluated the performance of each
scenario in terms of selecting climatically stable areas, minimizing conservation cost, and maximizing the average proportion
of species habitat coverage, aiming to achieve conservation goals under climate change with minimal cost. Results show that .
(1) in conservation planning, Scenario 2 resulted in optimal protection of highly stable climatic areas with a low human
footprint index; Scenario 3 resulted in the highest species cover but the highest human footprint index; and Scenario 4

resulted in the lowest human footprint index but the weakest protection of climate stability. Taken together, setting climate
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stability as a conservation target is the best option, which represents the optimal climate-adaptive planning strategy by
balancing biodiversity conservation with minimal human disturbance. While the priority areas identified in Scenario 1 are
critical for conserving current biodiversity, those from Scenario 2 are more suitable for meeting future conservation needs
under climate change. The overlapping areas between these two scenarios offer both high current biodiversity value and
strong future climate adaptation potential, and should thus be prioritized as long-term conservation areas. These areas cover
approximately 284,000 km®, accounting for 23.6% of Xizang’s total area. However, 45.7% of these areas are still not
covered by existing protected areas, with significant conservation gaps primarily located in the eastern Himalayas, northern
Qamdo City, and Pangong Tso. Therefore, it is recommended that future conservation efforts focus on expanding or
establishing protected areas in these underrepresented regions to improve the effectiveness and climate resilience of the
protected area network. This study provides a simple and practical technical approach for integrating climate considerations
into protected area planning, offering valuable insights for enhancing the long-term effectiveness of conservation systems

under climate change.
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Biol AEEIE B Annual Mean Temperature C
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Fig.1 Spatial priorities for different scenarios
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Fig.3 Spatial pattern of conservation priority areas
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