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Fig. 5 Spatial changes in aquatic vegetation and algal blooms in typical lakes of the Taihu Basin in representative years
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Fig.8 Long—term changes in aquatic vegetation coverage in different zones of typical lakes in the Taihu Basin from 1985 to 2024
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Spatiotemporal response of aquatic vegetation in typical lakes of the
Taihu Basin to “Purse Seine Demolition of Lakes and Reservoirs”
from a remote-sensing perspective
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Abstract: To evaluate the ecological impacts of the “Purse Seine Demolition of Lakes and Reservoirs” policy in the Taihu Basin, this study
investigated the spatiotemporal response of aquatic vegetation in four typical enclosure-aquaculture lakes: East Taihu Lake, Gehu Lake,
Changdang Lake, and Yangcheng Lake. The study aimed to clarify how the expansion and subsequent removal of enclosure aquaculture
affected submerged aquatic vegetation, floating-leaved/emergent aquatic vegetation, and algal bloom dynamics, and to provide scientific
support for future lake ecological restoration and long-term management.

Long-term Landsat imagery (1985—2024) and Sentinel-1 synthetic aperture radar (SAR) data (2016—2024) were used to reconstruct
the spatiotemporal dynamics of enclosure aquaculture and aquatic vegetation. A U-Net model was applied to extract enclosure aquaculture
areas from SAR imagery, while a vegetation-algal bloom extraction algorithm based on Landsat data was used to classify submerged aquatic
vegetation, floating-leaved/emergent aquatic vegetation, algal blooms, and open water. Time-series analysis, spatial overlay, and correlation
analysis were then conducted to compare vegetation changes before and after net-pen removal. The responses of aquatic vegetation were
further examined across net-retained, net-demolished, and net-free areas to identify spatial heterogeneity and possible ecological
mechanisms.

The total area of enclosure aquaculture in the four lakes increased rapidly after the 1980s, peaked at 361.9 km? in 2001 and then
declined continuously. By 2024, only 8.7 km? of enclosure aquaculture remained, indicating the substantial effectiveness of the policy in
removing net pens. Aquatic vegetation showed a clear long-term transition characterized by a decline in submerged aquatic vegetation, a
gradual increase in floating-leaved/emergent aquatic vegetation, and an overall reduction in total vegetation area. After 2017, submerged
aquatic vegetation decreased sharply from 63.6 km? to 10.9 km?, representing an 82.9% reduction. By contrast, floating-leaved/emergent
aquatic vegetation became more dominant in several lakes, although its coverage also fluctuated in later years. Vegetation degradation was
especially severe in net-demolished areas, where submerged vegetation often declined substantially or disappeared, and algal blooms
occurred simultaneously. Net-retained areas generally maintained higher vegetation coverage and more stable conditions, suggesting that
enclosure structures and associated artificial maintenance previously helped sustain submerged vegetation through physical support and
management.

The “Purse Seine Demolition of Lakes and Reservoirs” policy effectively reduced enclosure aquaculture and contributed to water-
quality improvement in the Taihu Basin. However, results show that removing net pens alone did not guarantee aquatic vegetation recovery.
Under long-term eutrophication, the combined effects of loss of physical support, reduced artificial maintenance, altered hydrodynamic
conditions, and persistent internal nutrient loading may have accelerated submerged vegetation degradation. Future restoration efforts should
therefore shift from single water-quality improvement measures to integrated ecological restoration, including internal nutrient reduction,
submerged vegetation recovery, hydrological regulation, near-natural restoration, mapping of historical vegetation distributions, and long-
term remote-sensing monitoring, to support adaptive lake management.

Key words: Taihu Basin, enclosure aquaculture, aquatic vegetation, alternative stable states, remote sensing, Purse Seine Demolition of
Lakes and Reservoirs, ecosystem recovery, Yangtze River’s Great Protection Strategy
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