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Impacts of channel plane form on tidal propagation in river estuaries

FENG Haochuan', WANG Chonghao', GUO Chuansheng', WANG Yuhai', ZHANG Wei’

(1. China Institute of Water Resources and Hydropower Research,
State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100048, China;
2. Hohai University, State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering, Nanjing 210098, China)

Abstract: The plane form of estuarine channel has significant influences on the tidal dynamics. A special
plane form of the estuarine channel would cause complex characteristics of the tidal wave propagation,
which results in the unique water level distribution of some estuaries. With the bifurcated estuarine channel
as an example, a set of ideal mathematical models of tidal estuarine channel are established by using
Delft3D. Through the generalized setting of the plane form of each bifurcated estuarine channel model, the
effects of plane form characteristics, such as branching bending and width convergence, on the propagation
process of tidal wave are discussed. This paper reveals the influence mechanism of the plane morphological
characteristics of the tidal estuarine channel on the tidal dynamics. The results show that the convergence
effect of channel width is the main reason for the variation of tidal wave propagation in the estuary. The
convergence effect enhances tidal wave propagation by adjusting the momentum balance process between fric-
tion term and pressure gradient term.
Keywords: numerical model; tidal dynamics; channel plane form; momentum balance; estuary
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