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Sedimentation and replenishment characteristics of Lake Dongting area in the past 70
years and their flood and/or dry effects
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Abstract: Over the past 70 years, the evolution of the Yangtze River—Lake Dongting system has led to a gradual transition in the
sediment regulation function of the Lake Dongting area, shifting from flood storage and sedimentation to flood control and sand
replenishment, which signifies a new developmental stage of the river—lake interaction relationship. This functional transformation
necessitates innovative perspectives for river and lake management and ecological conservation. Based on long-term field
observational data of the mainstream Yangtze River and the Lake Dongting system, this study systematically analyzes the
evolutionary processes, spatial distribution characteristics, and driving mechanisms of sediment deposition and sand replenishment
in the Lake Dongting area, and clarifies the macroscopic responses of flood and dry-season hydrological regimes to variations in
sediment deposition patterns. The results indicate that the Lake Dongting area has undergone three successive developmental stages,
including sediment trapping attenuation, sediment trapping stabilization, and sand replenishment enhancement. Sediment
deposition in the lake area presents a west-to-east developmental trend, whereas sand replenishment exhibits an east-to-west

progression, with a persistent seasonal pattern of flood-season deposition and non-flood-season replenishment. The replenished

2025-11-291 Wik 2026-01-19 U 1E HF4;2026-03-13 A .
KAT/KRL £ A 55 401 H (U2240224) % B
** JB{5{EE; E-mail: zhulll012@foxmail.com


mailto:zhull1012@foxmail.com

sediment is predominantly composed of ultra-fine particles that fail to participate in the bed-forming processes of the Yangtze
River mainstream. High sediment inflow and weak hydrodynamic conditions are the primary causes of local sediment deposition,
whereas the continuous reduction in inflow sediment concentration, induced by the operation of cascade reservoir groups and soil
and water conservation projects, acts as the core driving factor of sand replenishment in the lake area. Nevertheless, the magnitude
of sand replenishment in the Lake Dongting area remains at a low level with no potential for further improvement. Before the
impoundment of the Three Gorges Reservoir, sediment deposition was a dominant factor responsible for the widespread rise in the
highest water levels across the lake area. The water replenishment regulation of the Three Gorges Reservoir cannot reverse the
declining trend of the lowest water levels in the Lake Dongting area, while variations in sediment deposition patterns are conducive

to the improvement of regional flood control conditions.
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Table 1 Hydrological and sediment
observation data
in the study area
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Tab.2 Annual Average Inflow Sediment Volume of Lake Dongting and Its Contribution to the Yangtze River Mainstream
(Supplement and Interception Rates) Across Different Periods
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Fig. 6 Changes in sediment carrying capacity indicators of hydrological control stations in Lake Dongting area, 1985- 2024
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Fig.8 Average cross-sectional velocities at typical representative stations in the Lake Dongting Basin during non-flood Seasons
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Fig.7 Comparison of monthly average sediment concentration at Lake Dongting inflow control stations before and after 2003
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Tab.5 Distribution characteristics of fine sediment particles on the bed surface of Lake Dongting in October 2019
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Tab.6 MK test results of characteristic flow in Lake Dongting area and Yangtze River main control stations since the 1950s
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Tab.7 MK test results of characteristic water levels in Lake Dongting area and Yangtze River main control stations since 1950s
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Fig.9 Annual maximum water level variation of control stations in Lake Dongting area from 1951 to 2024
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Table 8 Duration of Flood and Drought Water Levels at Qilishan Hydrological Station from 1981 to 2024
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