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The Yangtze River is one of the largest rivers in the world, carrying large amount of fresh water and fine 

sediments. The estuarine topography is complicated including meandering thalweg and a number of large 

shoals. This reach is strongly influenced by tide, because of large tidal range and gentle river bed slope. 

The flow field is highly unsteady with obvious cross-sectional flow, which is supposed to be the main 

control factor in sediment transport. In this study, the numerical analysis is applied to investigate the 

relationship between sediment transport and its control factors. 

Chapter 2 and 3 mainly focus on the tidal influence in flood season, when the tidal effect the weakest in 

a year. The flow field is reproduced by a quasi-3D model, and a tracer experiment is designed to exhibit the 

characteristics of suspended sediment transport. The calculation result suggested that the flow field is 

highly pulsatile with remarkable cross-sectional component above the underwater shoals. The bed sediment 

is suspended in thalweg and transport to downstream in maximum ebb, and deposit on the shoals in high 

water slack when the flow is in stagnation. This fact suggested the development of meandering thalweg in 

flood season.  

Chapter 4 and 5 mainly focus on the seasonal characteristics of flow structure and topographic changes. 

A 2DH model on the base of unstructured triangular mesh system is used to modeling the topography 

change process, and the total sediment load is used to calculate the sediment transport rate. The calculation 

result suggested that in dry season with the stronger reverse flow, the sediment transport is seaward in 

thalweg and landward above the underwater shoals. The sandspits develops at the edge of underwater 

shoals. This small scale topography feature further develops in the subsequent seasons, which is also found 

in the historical records collected from references.  

The present study provided a new explanation on the topographic change process in the Yangtze 

Estuarine Channel. Numerical experiments were proved to be an efficient way to clarify the flow structure 

and resulting sediment transport in detail. The results implied that the small-scale sandspits developed 

during the dry season may be a key topographic change in this channel.


