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Abstract: Saltwater intrusion in tidal estuaries, intensified by global climate change and anthropogenic activities, increasingly
threatens water security and ecological stability. Utilizing a hydrodynamic salinity model based on the Finite Volume Community
Ocean Model (FVCOM), this study investigates saltwater intrusion and its response to reservoir regulation in the Minjiang River
estuary during extreme drought conditions. The results indicate that increasing upstream reservoir discharge significantly miti-
gates saltwater intrusion. Under the extreme drought of the 2022 dry season, a 240% increase in discharge effectively pushed the
saltwater intrusion boundary back to the confluence of the North and South Channels. However, the morphological differences

between these channels caused an uneven flow distribution, leading to a differential response to increased discharge. In the North
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Channel, the retreat of the saltwater intrusion front peaked at an 80% discharge increase, with diminishing returns thereafter.
Conversely, the South Channel exhibited a linear response, with the intrusion front retreating proportionally with each incremental
discharge doubling. Furthermore, gradient increases in upstream flow led to a significant reduction in longitudinal salinity across
the estuary; the maximum reduction occurred at an 80% flow increase, with smaller decreases observed at higher increments.
This study provides a critical scientific basis for formulating effective strategies to control saltwater intrusion in tidal rivers.
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Fig.1 The construction range of Minjiang River basin model
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Fig.3 The results of salinity stratification verification
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Fig.8 Distribution of surface salinity along the North Channel under different flow gradients in spring tide
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Tab.1 Regression distances of saltwater intrusion under different flow gradients in the spring tide
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WG = 0 0 0.0 0.0
N 80%ii & 479 24 6.1 5.9
N 160%:i7 & 958 48 9.0 14.4
10 240%:i7 B 1437 72 12.8 28.9

2 /NEI R AN RN BB BE TR 1RO AR S 1R BE
Tab.2 Regression distances of saltwater intrusion under different flow gradients in the neap tide
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