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Table 1 The main index characteristics of four cascade hydropower stations in the lower reaches of
Jinsha River and the Three Gorges Hydropower Station
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Fig. 1 The study area and sampling sites
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Fig. 5 Annual changes in average monthly discharge of the-main stream and tributaries
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Fig. 6 Changes of average annual TP flux in the two stages
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Fig. 9 Schematic diagram of average TP flux estimation in the two stages
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Change of total phosphorus flux in the Three Gorges Reservoir area after the
operation of the Jinsha river cascade hydropower station
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Abstract In the downstream of Jinsha River, four cascade hydropower stations were constructed successively,
namely Wudongde, Baihetan, Xiluodu and Xiangjiaba. The construction and operation of these four large-scale
hydropower projects had an important impact on the downstream hydrological situation, and in turn affected the
migration process of phosphorus. Based on the construction and operation characteristics of four cascade
hydropower stations, the research period was divided into two hydropower stations operation stage (2016-2019)
and hydropower stations operation stage (2020-2022). By analyzing the changes of total phosphorus (TP)
concentration, flow and flux at monitoring stations from Panzhihua to Nanjiguan section in the two stages, the
influence of cascade hydropower station on TP flux in the Three Gorges reservoir area was illustrated. Except
for the Jialing River inlet section, the TP concentration of the other sections decreased during the four
hydropower stations operation stage. The operation of the four hydropower stations further strengthened the
regulating effect of the cascade hydropower stations, but the fluctuation of the inflow flow of the Three Gorges
is not reduced during the four hydropower stations operation stage, which meant that the influence of the inflow
flow of the Three Gorges could not be ignored. Except for the Tuojiang River and Jialing River, the average
annual TP flux of the other sections decreased to a certain extent during the four hydropower stations operation
stage. The average annual TP flux of the Tuo River. in the two hydropower stations operation stage did not
change significantly, and the average annual TP flux of the Jialing River in the four hydropower stations
operation stage increased by 52% compared with that in the two hydropower stations operation stage. The
contribution of Xiangjiaba TP discharge to the TP flux of the Three Gorges reservoir decreased from 31% in the
two hydropower stations operation stage'to 26% in the four hydropower stations operation stage. It is necessary
to pay attention to the source and sink effect of the cascade hydropower station on the Jinsha River and its
influence on the TP of the Three Gorges Reservoir. This result can provide a reference for continuous
observation of the phosphorus migration in Changjiang river basins after the operation of the cascade
hydropower stations.

Keywords Jinsha River; cascade hydropower station; regulating effect; Three Gorges Reservoir; total
phosphorus flux
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