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Abstract: Lake Poyang serves as a key habitat for waterbirds along the East Asian—Australasian Flyway. Understanding the
spatiotemporal dynamics of wintering waterbird diversity is crucial for optimizing wetland conservation strategies in the region. Based on
waterbird survey data from 44 sites during 2013-2023, we quantified species richness, abundance, Shannon diversity index, and Pielou
evenness index to evaluate interannual trends, responses of different feeding guilds, differences in diversity between inside and outside
protected areas, and spatial patterns of diversity. A total of 109 wintering waterbird species belonging to 7 orders and 16 families were

recorded. Total abundance exhibited no significant long-term change, while the community structure underwent marked shifts. Feeding
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guilds showed divergent responses: diversity increased in guilds feeding on sedges and grasses, whereas the abundance of invertebrate-
feeding guilds decreased, and tuber-feeding guilds displayed a weak non-significant declining trend. Diversity was generally higher inside
protected areas; however, abundance decreased within reserves and increased outside, indicating a redistribution of waterbirds toward
surrounding habitats. Based on the mean Shannon diversity index and its temporal changes, the survey sites were categorized into diversity
core areas, degradation-warning areas, recovery-potential areas, and vulnerable areas, which revealed strong spatial differentiation in
wintering waterbird diversity across Lake Poyang. Against the backdrop of overall numerical stability in total abundance, our results
demonstrate substantial structural and functional reorganization of wintering waterbird communities. These findings support the
implementation of tiered, spatially differentiated management strategies that integrate the responses of different feeding guilds and the
diversity patterns between protected and non-protected areas, thereby enhancing the resilience of waterbird populations and their habitats
in Lake Poyang.
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Fig. 2 Relationship between observation frequency and site occurrence of wintering waterbirds
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Fig. 3 Interannual variation in wintering waterbird community diversity metrics in Lake Poyang
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Fig. 4 Trends and significance of diversity indices across trophic functional groups
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7 Damei Lake, 8 Huamiao Lake, 9 Longtan Lake, 10 Bang Lake, 11 Meixi Lake, 12 Shu Lake, 13 Chang Lake, 14 Zhushi Lake, 15 Sha
Lake, 16 Dacha Lake, 17 Zhonghu Lake, 18 Changhu Pool, 19 Zhu Lake, 20 Dahu Lake, 21 Xiang Lake, 22 Shanggang Lake, 23 Candou
Lake, 24 Hanchi Lake, 25 Xiaotan Lake, 26 Caopijiao Lake, 27 Shangduan Lake, 28 Ni Lake, 29 Xiabeijia Lake, 30 Dong Lake, 31
Shangbeijia Lake, 32 Beishen Lake, 33 Dalianzi Lake, 34 Nanshen Lake, 35 Changhu Lake, 36 Zhanbei Lake, 37 Baisha Lake, 38

Sanniwan, 39 Xi Lake, 40 Beikouwan, 41 Kanxia Lake, 42 Jinxi Lake, 43 Chenjia Lake and 44 Qinglan Lake.
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