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Abstract: Abstract: The operation of the Three Gorges Reservoir has altered water and sediment processes in the middle and

lower reaches of the Yangtze River. This has further affected scouring and sedimentation adjustments in branch channels, as well
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as flow distribution in balanced river channels. These changes produce cascading effects on flood control, navigation, and river
regulation. Current studies lack a clear understanding of how branch channels adjust to water and sediment changes induced by
cascade reservoir operation. Using measured hydrological and topographic data from 2003 to 2023, this study selected eleven
typical distributary channels in the Chenglingji-Jiujiang section as research objects. A classification method based on dynamic
diversion ratios was adopted to explore the type conversion of distributary channels and to clarify the driving mechanisms. The
results show three key findings. First, the classification method based on dynamic diversion ratios works well for identifying
branch channel types and typological transitions in the middle and lower Yangtze River under different operation scenarios of the
Three Gorges Reservoir. Second, branch channels showed distinct adjustment patterns in different periods after reservoir
impoundment. Since 2013, Type I branch channels (main channel dominated by low flow) have become dominant in the
Chenglingji-Jiujiang section. Several Type II branch channels (main channel prone to low flow), including the Jiepaoxin Sandbar
branch section, Luxi Kou channel, Jiayu channel, and Yanzowo channel, have turned into Type I channels. Their evolution pattern
has shifted from “main channel shortening and branch channel lengthening” to “main channel lengthening and branch channel
shortening”. Third, changes in hydrological and sediment conditions are the main driver for the transformation from Type II to
Type I channels. Navigation improvement projects have also promoted this transformation in most distributary channels. After
2013, the frequency and duration of river flow between 20,000 and 30,000 m*/s increased. This condition has enhanced the
scouring intensity of main channels at such flow levels and has driven some branch channels to convert into Type I channels. In
the future, branched river systems in the middle and lower Yangtze River will mainly evolve into Type I channels, showing a
unified trend of main channel expansion and branch channel shrinkage.
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Fig.1 Study area and specific river channel distribution
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Fig.2 Schematic diagram of anabranching channel classification based on dynamic flow diversion ratio
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Table 2 Classification of branch river channels by period
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Fig.3 Characteristics of the typical river channel diversion ratio with flow variation
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Fig.4 Erosion intensity in main and branching channel in anabranching reaches
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Fig.5 Changes in the diversion ratio of Class I tributary branches that have not undergone type conversion
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