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Abstract: Abstract: As artificial lakes, reservoirs in China have reached a scale comparable to natural lakes in both number and

*2026-02-28 Wk, 2026-04-10 Y5 Bk .
E X ERRAFEETE (U2340209, 422201040100 # B, .

HIRMEE : gwzhu@niglas.ac.cn



impounded water volume, constituting a crucial component of the country's manageable surface water resources. Their hydrological
processes, topography, and management regimes differ from those of natural lakes. Ecologically, reservoirs exhibit hybrid
characteristics of riverine and lacustrine ecosystems, resulting in unique limnological mechanisms. Establishing scientific observation
stations to conduct long-term ecological monitoring, in-situ experiments, and restoration technology development is therefore essential
for supporting the ecological security and sustainable resource use of reservoirs. Taking the Lake Qiandao Ecosystem Research Station
of the Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences as a case study, this paper synthesizes
achievements, research hotspots, and challenges in large deep-water reservoir ecology, based on two decades of scientific monitoring,
experimental research, and technology demonstration related to the water environment and aquatic ecosystem of Lake Qiandao
(Xin’anjiang Reservoir). Monitoring data from the station over the past five years indicate that the overall water quality of Lake
Qiandao Reservoir remains stable within an oligotrophic to mesotrophic state, though key monitoring sections still face risks such as
water quality instability and localized abnormal algal proliferation. Stratification of environmental indicators, particularly thermal
stratification, is distinct, showing significant seasonal variation and interannual fluctuation. Research demonstrates that meteorological
and hydrological events—including warming, heavy precipitation, and high-temperature droughts—significantly impact the reservoir's
water quality and ecology. Human activities, such as changes in watershed land use and fisheries management, also profoundly
influence its aquatic environment. Furthermore, technologies developed at the station, including reservoir monitoring, water quality
and algal bloom early-warning systems, and ecological restoration methods, hold significant demonstrative value for protecting similar
source-water reservoirs across China. Current research priorities for the Lake Qiandao aquatic ecosystem encompass: integrated
technologies for safeguarding water quality in source-water reservoirs; mechanisms and ecological effects of physical environmental
changes (e.g., light, thermal, and hydrodynamic processes); food web structures and ecological regulation technologies in large
reservoirs; carbon cycling and greenhouse gas emission mechanisms in deep-water reservoirs; and digital twin and Al-based intelligent
management systems for reservoir water environments.
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Fig.1 Sampling sites in Lake Qiandao and major inflow river of Lake Qiandao Ecosystem Research Station.
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Fig.4 Thermal stratification changes in the main monitoring sections in Lake Qiandao Reservoir (2021 ~ 2025).
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Fig.7 Seasonal variation of zooplankton cell density in Lake Qiandao (2021-2025).
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Fig.8 Seasonal variation of macrobenthos density in Lake Qiandao (2021-2025).
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Fig.9 Bacterial abundance in Lake Qiandao during 2021 to 2025.
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Fig.10 Deployment of hyperspectral proximal water quality analyzer in Lake Qiandao Reservoir and retrieval of TP.
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Fig.11 Demonstration of Lake Qiandao water quality and algal bloom forecasting and early warning system on Lucid Waters
Guardian platform.
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