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Abstract

The Kunlun-Qilian-Qinling orogenic belt constitutes a critical ecological barrier in western China,
yet its habitat quality and ecosystem services face escalating pressures from climate change and
anthropogenic disturbances. To address this challenge, we integrated multi-source remote sens-
ing data (2000~2023) with the InVEST model to quantitatively assess spatiotemporal dynamics
of habitat quality, carbon sequestration, and soil retention across the region. Our results reveal
a significant decline in habitat quality (-12.3% overall), with the Kunlun segment experiencing
the most severe degradation (-56.4%). Concurrently, carbon sequestration capacity decreased
by 8.7%, primarily driven by grassland fragmentation and forest loss. Based on these findings,
we propose a three-tiered ecological security framework encompassing (1) cross-administrative
ecological compensation mechanisms, (2) climate-resilient restoration corridors aligned with
national park planning, and (3) community-based monitoring systems. This study provides ac-
tionable insights for implementing the “Ecological Civilization” strategy in China’s key mountain-
ous regions and offers a transferable methodology for large-scale ecosystem assessment in data-
scarce environments.
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Figure 1. Overview of the study area
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Figure 2. Trend of habitat quality changes in the Kunlun-Qilian Mountains-Qinling Mountains corridor from 2000 to 2023
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Figure 3. Trend of water conservation capacity changes in the Kunlun-Qilian Mountains-Qinling Mountains corridor from
2000 to 2023
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Figure 4. Trend of carbon sequestration stock changes in the Kunlun-Qilian Mountains-Qinling Mountains corridor from 2000
to 2023
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Figure 5. Schematic diagram of the spatial distribution of major ecological issues
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Figure 6. Multidimensional analysis of ecological vulnerability in the Kunlun-Qilian Mountains-Qinling Mountains corridor
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Figure 7. Schematic diagram of the logical relationships in the “five-dimensional integrated” ecological security guarantee
strategy
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