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Summary

Accurately identifying the fine structure and dynamic changes of wetlands is
crucial for their management, conservation, and restoration. This study presents
a D-UNet+ deep learning model tailored for complex scenarios in arid regions.
Using Sentinel-2 satellite imagery, it achieves high-precision structural mapping
of Xinjiang wetlands at a spatial resolution of 10 meters. The overall mapping
accuracy reached 88.3%, with a MloU of 87.3%. Additionally, a wetland
ecological quality evaluation system was developed based on the wetland
Structure-Function-Stability (SFS) framework, which quantifies the ecological
condition and change characteristics of typical lake and alpine wetlands. In
Xinjiang, the implementation of ecological water diversion and grazing ban
measures has led to significant improvements in the ecological quality of both
lake and alpine wetlands. The primary drivers of wetland ecosystem recovery are
the expansion of water surface area and an increase in the number of water
bodies. In water-scarce arid regions, increasing the number of small water bodies
plays a more important role in promoting wetland vegetation recovery than
maintaining large water bodies in lakes. Furthermore, climate change positively
impacts the ecological restoration of alpine wetlands.
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