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Study on new development trends of saltwater intrusion in the Yangtze River Estuary in post-Three Gorges Project
era and response strategies for estuary water source area//Chen Zujun', Sun Chengang®( 1. Shanghai Investigation,
Design & Research Institute Co. , Lid. ; 2. Shanghai Municipal Monitoring Centre of Water Supply)

Abstract: A systematic analysis of the changes in key driving forces affecting saltwater intrusion in the Yangtze River
Estuary before and after the operation of the Three Gorges Project was conducted, including Yangtze River’ s runoff into the
sea, estuarine topographic and geomorphic features, estuarine tidal characteristics, sea level rise, and the occurrence and
propagation of typhoons in the estuary. Combined with four typical years of 2006, 2011, 2014, and 2022 with prominent
saltwater intrusion, the study focused on analyzing the impact degree and effect of relevant factors. Then, a comparative
analysis was performed on the differences in saltwater intrusion impacts and related characteristics at the water intakes of
three major reservoirs ( Chenhang, Qingcaosha, and Dongfeng Xisha) in Shanghai across the four typical years. The results
show that the impacts of saltwater intrusion at the water intakes of the three major reservoirs exhibit the following evolutional
characteristics; Chenxing Reservoir has transitioned from being a severely affected core to a pressure-reducing state,
Qingcaosha Reservoir has progressed from operational adaptation to coordinated regulation, and Dongfeng Xisha Reservoir
has evolved from a stable initial operation to collaborative salinity resistance. The emerging trends in saltwater intrusion in
the Yangtze River Estuary are characterized by diversified driving mechanisms, earlier impact onset, and systematized
response capabilities. In response to the new trends of saltwater intrusion development in the Yangtze River Estuary,
countermeasures for urban water sources in the estuarine region were proposed, including optimizing the joint operation of
basin reservoir groups, strengthening the potential tapping and technical support of water supply facilities, accelerating the
research and construction of new strategic water sources in the estuary, and improving cross-regional urban-rural water
supply coordination.

Key words: saltwater intrusion; post-Three Gorges Project era; the Yangtze River Estuary; estuary water source area;
Shanghai City
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Table 1 Basic information of three urban water sources ( reservoirs) in the Yangtze River Estuary of Shanghai City
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Table 2 Saltwater intrusion status at three major reservoir intakes in the Yangtze River Estuary for typical years
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Table 3 Influence degree and influencing factors of saltwater intrusion at water intakes and anti-salinity performance of

three major reservoirs in the Yangtze River Estuary for typical years
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