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THE GOVERNING MECHANISM OF TIDAL WAVE PROPAGATION AND
THRESHOLD EFFECT IN THE CHANGJIANG RIVER ESTUARY

ZHANG Xian-Yi"?*? HUANG Jing-Zheng" >3, YANG Hao"*?®, OU Su-Ying"?*°?,
LIU Feng"*?, CAI Hua-Yang" %>, YANG Qing-Shu"*?
(1. Institute of Estuarine and Coastal Research, School of Marine Sciences, Sun Yat-sen University, Guangzhou 510275, China; 2. State
and Local Joint Engineering Laboratory of Estuarine Hydraulic Technology, Guangzhou 510275, China; 3. Guangdong Provincial
Engineering Research Center of Coasts, Islands and Reefs, Guangzhou 510275, China)

Abstract Tides are modified by topography (such as channel width convergence and depth variation) and river
discharge as they propagate into an estuary, resulting in a complex pattern in both temporal and spatial scales. Therefore,
understanding the dynamic mechanism of tidal wave propagation and the process of nonlinear tide-river interactions in
estuaries are important. We analyzed the spatial-temporal variations of the tidal damping and the residual water level slope
as a function of river discharge based on the daily measurements of tidal water levels along the Changjiang (Yangtze) River
estuary in 6 stations and the river discharge data in one station from 2007 to 2009. Results show that relationship of the
river discharge to the tidal damping and the residual water level slope is nonlinear and there are a critical position along the
channel and a critical river discharge corresponding to the maximum tidal damping. To reveal such a threshold effect, we
used a well-developed one-dimensional hydrodynamic analytical model to reproduce the tidal dynamics along the river and
in the estuary. The results show that the threshold effect was due mainly to the backwater effect that was enhanced with the
increase of river discharge in the upper reach, where the effect of channel convergence was reduced with the rise of
residual water level and water depth; and the critical position and river discharge would occur in response to the decrease
of the residual water level slope as the estuary opens wide.

Key words Changjiang River estuary; tide-river interaction; residual water level slope; tidal damping;
threshold effect



