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Fig.2 Outflow of Wudongde reservoir from January to April, 2023
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Fig.6 Spatial distribution of the potential spawning areas (PSAs) under different flow conditions
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Effects of Daily Peak—shaving on Schizothoracine Fish Habitat
Downstream of Wudongde Hydropower Station

CAO Jun"?, CHEN Xiao-juan', LU Jing-ying’, DENG Xin-xin®, TAO Jiang-ping'

(1. Institute of Hydroecology, Ministry of Water Resources and Chinese Academy of Sciences,
Key Laboratory of Ecological Impacts of Hydraulic—Projects and Restoration of Aquatic Ecosystem,
Ministry of Water Resources, Hubei Engineering Research Center of Hydroecology Protection
and Restoration, Wuhan 430079, P.R. China;
2. Innovation Team for Flood and Drought Disaster Prevention of Changjiang Water Resources Commission,
Wuhan 430010, P.R. China;
3. China Three Gorges Construction Engineering Corporation, Chengdu 610000, P.R. China)

Abstract : Daily peak—shaving is the main output constraint and scheduling goal for daily opera-
tion of the Wudongde hydropower plant, but the sharp rise and fall of reservoir outflow caused by
scheduling has also adversely impacted the downstream aquatic habitat. In this study, Schizothoraci-
nae were selected for a case study, and we analyzed the effects of fluctuating hydrological and hy-
drodynamic conditions caused by daily peak—shaving at Wudongde hydropower plant on the physi-
cal habitats of Schizothoracine species during spawning season. Additionally, we analyzed the effec-
tiveness of ecological operation based on baseload—power—generation at Wudongde hydropower
plant in 2023. The aim of the study was to provide a reference for optimizing ecological regulation
and flow, and support efforts to conserve and restore fish habitat. The river reach studied is from
Wudongde Dam to the Pudu River estuary, stretching 37 km. A two—dimensional hydrodynamic
model was constructed using the instream flow incremental method, and the hydrological and hydro-
dynamic conditions of the Wudongde hydropower plant were simulated under eight flow scenarios.
Results show that the potential spawning areas (PSAs) of Schizothoracinae were relatively large
when the discharge from Wudongde hydropower plant was less than 1 160 m?/s, and the size of the
PSAs decreased significantly when the discharge exceeded 2 000 m?/s. When the power plant used
daily peak—shaving, the larger the decrease of discharge, the larger the dewatered PSAs, and the
higher the egg—dewatering risk. During ecological operation in 2023, based on baseload—power—gen-
eration of Wudongde hydropower plant, the time—weighted size of PSAs for Schizothoracine species
decreased slightly in reaches below the dam, but the dewatering risk of the PSAs and eggs was sig-
nificantly reduced. To improve habitat suitability and duration for Schizothoracinae during spawning
season, we recommend further reduction in the frequency of peak—shaving and decreased outflow at
Wudongde hydropower plant.

Key words: Schizothoracine fishes; daily peak—shaving; ecological operation; ecological flow; Wudongde

hydropower plant



