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Table 1 Distribution of water volume and sediment load during the period of reservoir sediment retention
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Fig. 1 Distribution of erosion and deposition in the main channel of the Lower Yellow River during

the period of reservoir sediment retention
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Fig.2 Spatial-temporal variation of deep point in the Lower Yellow River during the period of reservoir sediment retention
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Fig.3 Relationship between erosion efficiency and the average flood discharge
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Fig.4 Variations of typical cross sections in the Lower Yellow River
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Table 2 Variation of channel width in different reach of the Lower Yellow River B{I.m
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Fig.5 Spatio-temporal variation of Dy, for bed material in the Lower Yellow River
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Fig.6 Variation of bed sediment composition in the Lower Yellow River during the storage period of Xiaolangdi Reservoir
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Fig.7 Changes in water level of 3 000 m’/s flow at hydrological stations in the Lower Yellow River
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Table 3 Changes of flood discharge capacity at hydrological stations in the Lower Yellow River
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Impact of sediment retention by reservoirs on the fluvial process
in the Lower Yellow River*

SHEN Guanqging, ZHANG Yuanfeng, WANG Ping, ZHANG Guangming
(Yellow River Institute of Hydraulic Research, Zhengzhou 450003, china)

Abstract; To comprehensively assess the impact of sediment retention by reservoirs on downstream fluvial processes
and flood control, this study analyzed sediment and cross- sectional data collected during the sediment retention
periods at the Sanmenxia ( SMX) and Xiaolangdi ( XLD) reservoirs. The research explored patterns of channel
aggradation and degradation, flood scouring efficiency, channel geometric characteristics, and flood discharge
capacity in the Lower Yellow River (LYR). The results revealed uneven scouring throughout the LYR, with notable
riverbed coarsening—the median grain size of the bed sediment increased by 2.1 to 2.5 times that before scouring.
Above Gaocun, enhanced flood discharge capacity at equivalent water levels was observed, and the larger channel
storage can temporarily detain sediment from the XLD Reservoir. However, following riverbed coarsening, the
depletion of fine and medium silt led to a significant decline in channel scouring efficiency over time. The long-term
sediment and water management by the reservoirs, coupled with advanced river engineering in the LYR, shifted the
focal area of channel scouring downstream during the XLD Reservoir’'s sediment retention period compared to that
during the SMX period. This shift was accompanied by an increase in riverbed coarsening and a marked decrease in
scouring efficiency. These findings provide a scientific foundation for defining technical parameters for reservoir

sediment and water regulation.

Key words: fluvial process; riverbed coasening; scouring efficiency; sediment regulation; sediment retention

period of reservoirs; Lower Yellow River
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