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Prediction of waterway regulation effects in Xiongcheng river section of

middle reaches of the Yangtze River
YU Long, HU Jian
(Yangtze River Shipping Development Research Center, Wuhan 430010, China)

Abstract: Regarding the changes in the navigation conditions of the Xiongcheng (Xiongjiazhou—Chenglingji)
river section of middle reaches of the Yangtze River over the next decade following the implementation of the
waterway regulation project, this study adopts the research method of movable-bed model experiments to establish a
physical model of the Xiongcheng river section. By reproducing the natural water and sediment conditions of the
river section from February 2022 to March 2023, the rationality of the model design, sediment selection, and various
scales is verified. Model tests are conducted in typical and series years to analyze changes in riverbed scour and
deposition, as well as the evolution of shoal-channel patterns in the Xiongcheng river section after the
implementation of the waterway regulation project. The results show that after implementation of the remediation
plan, the riverbed of the river section has been eroded, the pattern of the beach and channel has not changed much,
and the navigation conditions have significantly improved, which can achieve the remediation goals. Local erosion
pits have appeared at the head of the stone throwing prism in the straight transition section on the west side of
Baxingzhou, and there has been a certain degree of siltation in some areas of the Qigongling bend section at the end
of each year, with the largest at the end of 4 years, which requires maintenance and dredging to ensure smooth flow.
It is recommended to strengthen the observation of the Qigongling and Qixingzhou bends after the implementation of
the project. If there are adverse changes or navigation problems, timely maintenance measures should be taken to

ensure smooth navigation.
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Fig.1 Recent river conditions in Xiongcheng river section
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Fig.2 Plan layout of model test of Xiongcheng river section
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Tab.1 Model test parameters for typical year 2020
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1 0.764 7 59 629 19. 12 18.66  20.7
2 0.981 8 95 1013 24.55 20.92 41.8
3 1.342 3 13 139 33.56 24.05 9.0
4 1.860 0 7 75 46. 50 25.43  16.7
5 2.4100 7 75 60. 25 27.12  24.9
6 2.8933 9 96 72.33 29.30 45.0
7 2.2650 10 107 56.63 31.13  22.9
8 3.272 1 14 149 81.80 31.43  69.5
9 2.794 2 12 128 69. 85 30.17  49.7
10 3.256 0 5 53 81. 40 29.50  22.5
11 3.703 8 8 85 92.59 29.93 131.4
12 2.710 0 8 85 67.75 29.74 129.0
13 2.160 4 23 245 54.01 28.03  67.9
14 1.848 2 22 235 46. 20 27.16  36.6
15 1. 446 1 23 245 36. 15 24.37  23.0
16 1.109 7 10 107 27.74 20. 58 7.6

17 0.8225 41 437 20. 56 18.31  23.2
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Fig.3 Generalized hydrological process diagram in 2020
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Tab.2 Multi-year hydrological series characteristics of
the Jianli Station
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£y TRV RS o 7
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2015 INIKANTD 3590 0. 331
2016 HK/ NS 3853 0.329
2017 K /ND 3953 0.290
2018 KoK 4176 0.732
2019 KN 3942 0. 425
2020 ok H b 4750 0.751
2021 Fok/Neb 4228 0.423
2022 INIKANTD 3368 0.195
2023 INKANTD 3309 0.226

2013—2023 3 875 0. 436
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Fig. 4 Navigable depth for typical years after regulation project implementation
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Tab.3 Scour and siltation of the Xiongcheng river section
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Fig. 5 Multi-year navigable depth series after regulation project implementation
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