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Fig. 1 Location of the Changjiang River Estuary
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Fig. 7 Longitudinal variations of the residual water level and the parameter of backwater limit ¢ in the

Changjiang River Estuary in different seasons
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The evolution of estuarine backwater dynamics and its underlying
mechanism: a case study of the Changjiang River Estuary

Gu Junhao "***, Cai Huayang"***, YangHao'***, LiBo"***

(1. Institute of Estuarine and Coastal Research, School of Marine Engineering and Technology, Sun Yat-sen University, Guangzhou 510275,

China; 2. State and Local Joint Engineering Laboratory of Estuarine Hydraulic Technology, Guangzhou 510275, China; 3. Guangdong Pro-

vincial Engineering Research Center of Coasts, Islands and Reefs, Guangzhou 510275, China; 4. Southern Laboratory of Ocean Science and
Engineering (Zhuhai), Zhuhai 519000, China)

Abstract: The spatio-temporal evolution of backwater influence length in estuaries is essential with regard to the

sustainable water resources management in general, such as flood control, water supply, and shipping. In this study,

based on the classical riverine backwater theory, we focus on the backwater effect caused by tidal dynamics, mak-

ing use of a one-dimensional hydrodynamic analytical model to redefine the upstream boundary of the backwater
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zone (namely backwater limit) in estuaries. The model was subsequently applied to the Changjiang River Estuary to
explore the evolution of estuarine backwater dynamics and its underlying mechanism. Results show that the dis-
tance from Tianshenggang to backwater limit (i.e., the backwater influence length) has a negatively linear correla-
tion with the upstream river discharge and positively linear correlation with the tidal amplitude of seaward bound-
ary, respectively. The response of the backwater limit to tidal river dynamics is more sensitive than that of the tidal
limit, which can effectively characterize the evolution of the tidal river dynamics in tidal reach. The location of the
backwater limit in the Changjiang River Estuary has apparent seasonal difference, being 419 km away from Tian-
shenggang during the spring and 367 km during autumn. The location is situated above the tidal reach during the
winter, while the backwater effect caused by tidal dynamics during the summer is negligible. It was shown that the
seasonal variations of residual water level slope induced by tide and tide-river interaction are the dominant factors

for controlling the location of the backwater limit in the Changjiang River Estuary.

Key words: backwater influence length; analytical model; tidal dynamics; residual water level; tide-river interaction
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