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Fig.2 Characteristics of inter- and intra-annual variations in flow and sediment conditions at Huayuankou station
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Fig.4 Annual variations in 5-year average fluvial erosion intensity during flood and non-flood seasons

at inlet sections of different reaches
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Fig.5 Variations in section-scale and reach-scale bankfull discharges in the LYR
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Fig.6 Comparisons between the calculated and measured bankfull discharges in three reaches of the LYR
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Fig. 7 Relative contributions of flood and non-flood flow-sediment conditions to the bankfull discharges
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Effects of flood and non-flood flow and sediment regimes on the flood
discharge capacity of different reaches in the Lower Yellow River*
CAO Yugin', XIA Jungiang', ZHOU Meirong', CHENG Yifei', CHEN Jianguo’

(1. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China;
2. State Key Laboratory of Watershed Water Cycle Simulation and Regulation, China Institute of Water
Resources and Hydropower Research, Beijing 100038, China)

Abstract: Since the 1980s, the flow- sediment regime entering the Lower Yellow River ( LYR) has altered
significantly. The channel in the LYR continuously experienced aggradation under the heavy sediment load and
degradation by the operation of the Xiaolangdi ( XLD) Reservoir. Based on the measured flow-sediment data and the
topography at fixed sections from 1986 to 2020, the reach- scale bankfull discharges were calculated, and the
contributions were quantified of flow- sediment regime during the flood and non-flood seasons to the flood discharge
capacities in different reaches. Results show that: (D In the pre-dam period, the fluvial erosion intensity decreased
temporally, leading to a predominance of channel aggradation with deposition in flood seasons and erosion in non-flood
seasons. Consequently, the bankfull discharge decreased continuously with the minimum value less than 2 000 m’/s.
@ In the post-dam period, the fluvial erosion intensity increased significantly especially in the non-flood seasons,
contributing greatly to the channel degradation. The flood discharge capacity recovered remarkably, with the most
rapid recovery occurring in the braided reach. (3 There was a close power law relationship between the bankfull
discharge and the 5- year average fluvial erosion intensity during the flood and non- flood seasons, reflecting the
cumulative impact of flow- sediment regimes in the flood and non- flood seasons on the flood discharge capacity.
(@) Owning to the upstream damming, the contribution of the flow- sediment regime in non-flood seasons to the flood
discharge capacity increased especially in the braided reach (53% ), while it was lower in the transitional and the

meandering reaches (less than 20% ).

Key words; bankfull discharge; flow and sediment regime; non-flood season; flood season; different reaches; the

Lower Yellow River
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