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Fig. 1 Sketch of calculation meshes in study area
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Fig. 2 Velocity distribution in gaging sections
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Fig. 3 Scouring and silting distribution of measurement and calculation
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Fig. 4 Water level changing contours of calculated area in different water levels before and after sand mining
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Fig. 5 Flow field of calculation area under different water levels after sand mining
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Fig. 6 Velocity changing contour of calculation area under different water levels before and after sand mining
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Tab. 2 Flow ratios of the two braided channels before and after sand mining
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Fig. 7 Scouring and silting distribution in different hydrological years after sand mining
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Impact analysis of sand mining of Huangzhou reach in middle Yangtze River

ZHANG Jun-hong'?, WANG Ye-xiang’, ZHAO Zheng-wei‘*, CHEN Lu’
(1. College of Resources and Environmental Science, South-Central University for Nationlities, Wuhan 430074,
China ; State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan
430072, China; 3. Communications Planning and Design Institute of Hubei Province, Wuhan 430051, China;
4. Institute of Planning, Yellow River Consulting Co., Lid., Zhengzhou 450003, China; 5. School of Hydropower
& Information Engineering, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract; The impacts caused by the human activities such as sand mining upon the fluvial process in a river are
the important problems to study in the river dynamics field. The Huangzhou reach in the middle Yangtze River was
selected as a case study. Based on the data of the measured water and sediment series in the river basin, a 2-D
mathematical model for water and sediment was established. The changing rules of the water level, flow velocities
and water diversion ratio were analyzed, and the fluvial process in study area was simulated in three representative
hydrological years. The simulated results show that the variation range of the water level and flow velocities will
decrease with the increase of the flow discharge; moreover, the water diversion ratio is much more sensitive to the
bankfull discharge, thus there will be an obvious increase in the water diversion ratio when the river reaches the
bankfull discharge. Although there is a decrease in the sediment concentration after the operation of the Three
Gorges reservoir, sand redeposition occurs obviously around the mining area with natural scouring and retrogradation
around the riffle. The research results can provide a scientific reference for the feasibility study and planning of the

sand mining in the similar rivers.

Key words: the middle Yangize River; sand mining in the river channels; fluvial process; 2-D water and sediment

model ; sedimentation



