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One-dimensional morphodynamic model of channel deformation with the consideration of
river regulation works and its application *

Zhou Meirong, Xia Jungiang™ , Deng Shanshan & Li Zhiwei
( State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, P.R.Chi-

na)

Abstract: A one-dimensional morphodynamic model has been improved to simulate the fluvial processes influenced by large-scale
river regulation works, and the focus is paid to investigate the effect of a bank-, shoal- and bed- protection works. In the refined
model, different zones of a cross-section are first demarcated by different point codes, including the zones of floodplain and main-
channel with or without engineering. Then the modules of sediment transport and bed deformation are modified. When channel dep-
osition occurs, it is not influenced by regulation engineering and the deposition volume will be allocated at a whole cross-section.
However, channel scour will only occur at the unprotected bed or the protected bed with a deposition layer newly formed over the
previous simulation period; at the protected bed without sediment to be scoured, erosion is not allowed. Then the Jingjiang Reach of
the middle Yangtze River was selected as the study reach. Simulated results for the year 2016 show that the channel scours volume
calculated using the improved model was smaller and in closer agreement with the measurements that without the consideration of
river regulation works. Besides, the variation in channel geometry calculated by the improved model was more consistent with the
measured result.

Keywords : River regulation works; one-dimensional morphodynamic model; sediment transport; bed deformation; middle Yangtze

River; Jingjiang Reach
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Fig.1 Determination of the zones of floodplain (PC=2), lips (PC=1), and main-channel zones
with and without river regulation works (PC=3 or PC=0, respectively)
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Fig.2 Sketch of a river cross-section
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Fig.3 Sketch of the study reach, covering the locations of 12 hydrometric and level gauge stations
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of each hydrological station in 2015
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(a) maximum water level; (b) minimum water level
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with and without river regulation works being considered at different sections
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