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On the natural cutoff process and dynamic mechanism of the Qigongling Bend in the lower Jingjiang reach,
middle Yangtze River driven by extreme hydrology*

Guo Xiaohu™, Huang Mei, Liu Ya & Wang Yanjun
(Key Laboratory of the Yangtze River of MWR, Yangtze River Scientific Research Institute, Wihan 430010, P R. China)

Abstract: The Lower Jingjiang Reach is characterized by a natural meandering tendency and inherent river cutoff potential. As a critical node for river regime regulation
in the middle Yangtze River, the Qigongling Bend may pose serious threats to channel stability, river-lake interactions, and port and waterway safety if a natural cutoff
occurs. Using measured hydrological data and theoretical formula calculations, this study analyzed the dominant cutoff modes of the Qigongling Bend, identified the
extreme hydrological conditions required for the initiation of natural cutoff; and quantitatively described the dynamic evolution process of bend cutoff. Results show that
extreme flood events could trigger two possible cutoff modes: cut-through cutoffand composite cutoff. The corresponding extreme hydrological combination consists of
adischarge 0f40,512 m?s at Jianli Station, a discharge 0f23,688 m?¥s at Chenglingji Station, and a water level of 31.12 m at Luoshan Station. Cutoff duration exhibits
asignificant positive correlation with the channel roughness coefficient. When the roughness coefficient ranges from 0.025 to 0.037, the cutoff duration varies between 65
hand 113 h. Scenario simulations based on daily discharge recession following extreme hydrological events indicate that the maximum erosion at the bend narrow neck
exceeds the critical cutoff threshold on the fourth day, confirming the feasibility of natural cutoff. This extreme hydrological combination corresponds to a discharge of
approximately 54,000 m?/s at Zhicheng Station. The unusual combination of large upstream floods and low inflow in the middle reach tends to increase the risk of natural
cutoff. This study provides preliminary findings, and further research is needed for more detailed hydrological frequency analysis and refined numerical modeling. The
identified hydrological combination can serve as a key scenario for optimizing the operation of the Three Gorges Reservoir and for routine river channel inspection.
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Fig. 1 Schematic diagram of the Lower Jingjiang River
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Fig.2 Velocity Distribution at the Narrow Neck of Baxingzhou
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Fig. 5 The correlation between the flow ratio of Jianli/Chenglingji stations and the flow of Luoshan station
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Tab.1 Calculated Values of Maximum Initial Flow Velocity at the Narrow Neck
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