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Abstract

Alpine lakes in the southeastern margin of the Qinghai-Xizang Plateau are extremely sensitive to
global changes due to their unique geographical location and ecological environment. In this study,
by comprehensively analyzing the response of diatoms deposited in alpine lakes in this region to
climate warming and atmospheric nitrogen deposition, we explored how diatom communities
changed under the dual pressure of climate warming and nitrogen deposition, and revealed their
ecological adaptation mechanisms. The study showed that climate warming and atmospheric nitro-
gen deposition significantly affected the diatom communities in alpine lakes, which were mainly
manifested by the decrease of cold-tolerant benthic diatoms and the increase of temperature-toler-
ant planktonic diatoms, as well as the expansion of eutrophic indicator species. These changes not
only reflect the adaptation mechanism of lake ecosystems to environmental changes, but also pro-
vide a scientific basis for understanding the historical patterns and future trends of regional envi-
ronmental changes. Future research should strengthen the long-term monitoring network, adopt
interdisciplinary approaches, and conduct regional comparative and global correlation studies to
deepen the understanding of the response mechanisms of alpine lake ecosystems and provide a sci-
entific basis for ecological conservation.
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