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Key Technical Problems and Expected Achievements in the Sediment Control of

the Yangtze River and the Bed Evolution of Its Mainstream
LU Jinyou' |LIU Xingnian® ,YAO Shiming'*
(1. Key Lab. of River Regulation and Flood Control of Ministry of Water Resources, Changjiang River Scientific Research Inst. , Wuhan 430010, China;
2. State Key Lab. of Hydraulics and Mountain River Eng. ,Sichuan Univ. ,Chengdu 610065, China )
Abstract; The basin area of the Yangtze River is 1.8 x 10° km® with more than 40% ratio of population and GDP in China. This area is
the strategic region of water resources , the main base of hydropower development,the connection of waterway and rare aquatic natural re-
sources in east-midwest of China,which both natural conditions and human activities, significant changes had taken place in the tempo-

ral and spatial distributions of sediment production and transports in the Yangtze River,which considerably affected river development
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and utilization as well as protection. The requirements of sediment control were proposed to meet the rapid economic and social develop-
ments and ecological civilization construction. Meanwhile, the basic conditions of sediment control were achieved during the development
of river engineering and the utilization of sediment resources. However, sediment is both disastrous and resource so that further investiga-
tion is required to solve the contradiction and unity between sediment control and river function. The main goals of the national key re-
search project”the Yangtze River sediment control and river channel evolution and control technology” were revealing the relationship
between the distribution of sediment transport in Yangtze River,and river development as well as protection research,and proposing the
basic theory and key technology for the needs of sediment control and river evolution in the economic,social and ecological environment
along the Yangtze River. This project focused on sediment sources and the variation patterns of spatial sediment distribution in the Yan-
gtze River,response mechanism to the changes of water and sediment transport, the patterns of water and sediment transport of the Yan-
gtze River and Dongting Lake , Poyang Lake River with the control of water hydropower engineer projects,bed restore process and multi-
ple effects of flood, shipping and riverbank ,and synergy theory and method of sediment control in the Yangtze River with the develop-
ments of multi-scale , multi-target and multi-process control technologies for river sediment control. According to this project, firstly, the
variation trend of spatial and temporal patterns of water and sediment, and the response mechanism of river evolution were revealed. Sec-
ondly, sediment transport and sedimentation process of the Yangtze River, Dongting Lake and Poyang Lake with combination of reser-
voirs were quantitatively predicted. Bed restore process,relative balance state and driving mechanism were revealed. Flood control , ship-
ping and riverbank were clarified considering multiple effects of river restore system. Thirdly,the theoretical framework of sediment regu-
lation and control in Yangtze River,as well as the index system, method and model of sediment regulation were established. Finally, the
river control technology combined with multi-scale , multi-objective and multi-process sediment modification was proposed , which was ap-
plied in engineering projects. The research of this project promoted the development of river dynamics, the utilization and protection of
water resources in the Yangtze River,which provided the basis for the development of social economy and the ecological protection of
river basin,with great social economic and environmental benefits.

Key words:the Yangize River;water and sediment variations ;sediment control ;bed evolution ; channel governance
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Tab. 1

Summery of annual runoff and suspended sediment transport at major hydrological stations in the middle and lower

reaches of the Yangtze River

itk 10° m? Wbt/ 10* ¢ i/ (kg - m ™)

A 2002 4=Hy 2003—2015 4F 2002 4Hy 2003—2015 4F 2002 4= 2003—2015 4F
HE 4 369 4 004 49 200 4 044 1.13 0.10
531 4450 4 099 50 000 4 881 1.12 0.12
b 3942 3760 43 400 5962 1.10 0.16
[law 1] 3576 3643 35 800 7528 1.00 0.21
LIl 6 460 5953 40 900 9 088 0.63 0.15
WH 7111 6 711 39 800 10 546 0.56 0.16
Kl 9 051 8 438 42 086 13 908 0.46 0.16
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