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Fig.2 Interannual variation of water and sediment ratio in and out of Haibowan Reservoir
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Table 1 Changes of inflow and outflow discharge, sediment transport rate, water level in front
of dam and sediment discharge ratio in Haibowan Reservoir during flood season
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Fig.3 Average daily water and sediment flow in and out of Haibowan Reservoir during typical annual flood season
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Table 2 Sediment discharge ratio statistics of Haibowan Reservoir during flood season from 2014 to 2021
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Fig.4 Relationship between sediment inflow and sediment discharge ratio in non-flood season
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Fig.6 Change of average river bottom elevation in the Haibowan Reservoir Area from 2014 to 2021
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Table 3 Statistics of average annual water and sediment volume of Haibowan Reservoir storage control station

i KAl m’ WML HED 1
AR I e[ GRS I JETHIY 1%
1992—2002 4% 211.7 91.8 119.9 0.919 0.626 0.293 45.5~53.6
1968—2006 =-+1956—1966 4% 265.9 153.1 112.9 1.272 0.973 0.298 58.6
2014—2021 4 303.2 147.2 156.1 0.581 0.374 0.207 19.35
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Effect and influencing factors of sediment discharge
in Haibowan Reservoir

Wang Kezhi', Liu Xiaomin'**, Liu Tingxi'?, Yang Yaotian®***, Luo Qiang’
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, Chi-
na; 2.Collaborative Innovation Center for Integrated Management of Water Resources and Water Environment in the Inner
Mongolia Reaches of the Yellow River, Hohhot 010018, China; 3.Inner Mongolia Yellow River Ecological Research Insti-
tute, Hohhot 010020, China; 4.Inner Mongolia Jinhua Yuan Environmental Resource Engineering Consulting Co., Ltd.,
Hohhot 010020, China; 5.Yellow River Haibowan Water Conservancy Project Development Center, Wuhai 016000, In-
ner Mongolia, China)

Abstract: Haibowan Reservoir is a leading reservoir in the Inner Mongolia section of the Yellow River, and its
sediment discharge effect has an important impact on the operation of the reservoir and the sediment deposition in
the Inner Mongolia section of the Yellow River. The sediment discharge ratio of the reservoir is a key indicator to
describe the sediment transport characteristics of the reservoir. The larger the sediment discharge ratio, the small-
er the proportion of sediment in the reservoir. Based on the measured data of Haibowan Reservoir from 2014 to
2021, the characteristics of sediment discharge were analyzed, and the main factors affecting the change of sedi-
ment discharge ratio were discussed by correlation analysis. The results show that the annual average sediment
discharge ratio of the reservoir is 19.35%, which is obviously smaller than the design value, and the ideal sedi-
ment discharge effect is not produced. The siltation and sediment discharge mainly occur in flood season, and the
characteristics of "more coming and more discharging" are presented during large discharge period. The change
of sediment discharge ratio is mainly affected by the water and sediment conditions, the operation mode of the
reservoir and the topography. The sediment discharge ratio has a positive correlation with the inflow flow and the
coordination of water and sediment in and out of the reservoir, and has a negative correlation with the water level
in front of the dam and the flood detention time. The distribution of the reservoir topography is narrow at the top
and wide at the bottom, steep at the top and slow at the bottom, and the inflow of wind-blown sand in the Ulan-
bu Desert have a negative impact on the sediment discharge ratio. The regression analysis shows that the sedi-
ment discharge ratio in flood season is mainly affected by the flood detention time and the empirical formula for
sediment discharge ratio in flood season is established. The results can provide reference for the optimization of
water and sediment control in Haibowan Reservoir.

Key words: sediment discharge ratio; inflow flow; flood detention time; Haibowan Reservoir



