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Study on sediment transport in a wave and tide dominated estuary: a case
study of Moyang River estuary in western Guangdong Province

1,2,3,4 1,2,3,4 1,2,3,4
b

Huang Enmao , Zhang Tao Liu Dezheng"***, Zhu Zhiyuan"*>*, Liang Yao"*>*, Jia Liangwen

(1. Institute of Estuarine and Coastal Research, School of Marine Engineering and Technology, Sun Yat-sen University, Guangzhou 510275,
China; 2. Southern Laboratory of Ocean Science and Engineering (Zhuhai), Zhuhai, 519000; 3. Guangdong Provincial Engineering Re-
search Center of Coasts, Islands and Reefs, Guangzhou 510275, China; 4. State and Local Joint Engineering Laboratory of Estuarine Hy-
draulic Technology, Guangzhou 510275, China)

Abstract: Sediment transport is a fundamental issue in the study of coastal and estuarine environments, holding sig-
nificant scientific importance and practical value for the evolution of estuarine geomorphology, ecological environ-
ment, and engineering construction. This paper takes the estuary of the Moyang River as an example, based on the
sea current, wave and suspended sediment concentration data measured by ship and bottom tripod, analyzes the
alongshore and cross-shore transport trends of suspended sediment on the fixed cross-section of the Moyang River
estuary, and calculates the sediment transport flux. It explores the sediment transport mechanisms and patterns in
wave-tidal estuaries, with the main findings including: (1) During the flood season at the river mouth, the sediment
transport is mainly controlled by the runoff, with the sediment transport rate increasing as the flow rate increases.
The alongshore and cross-shore sediment transport reaches the maximum value during the neap tide with the largest
flow, which are 111.9 g/m?/s and 269.5 g/m?/s respectively. At the mouth bar in the flood season, the sediment trans-
port is jointly controlled by waves and tides. The alongshore sediment transport is consistently westward along the
coast during both spring and neap tides, while the cross-shore sediment transport is dominated by the ebb tide dur-
ing the spring tide with an offshore transport of 4.0 g/m?/s, and by waves during the neap tide with an onshore trans-
port of 19.0 g/m?/s.(2) During the dry season, the mouth bar is primarily influenced by tidal currents and wave ac-
tion. Sediment transport along the vertical shore predominantly occurs due to falling tidal currents moving seaward,
while coastal transport is governed by wave energy, resulting in an eastward movement under the influence of
wave-generated coastal currents. On the eastern side of the mouth bar during this season, tidal currents and waves
also play a significant role; vertical shore transport is mainly driven by rising tides during spring tide periods be-
fore transitioning to offshore transport as tidal forces diminish. Coastal transport remains affected by wave-induced
coastal currents and continues its eastward trajectory. (3) During the flood season observation period, the offshore
transport at the river mouth is significant, and the flow direction of each water layer is consistent vertically. During
the neap tide, there is a differentiation in the flow direction of the water layers, with the surface layer transporting
offshore and the bottom layer onshore. At the mouth bar, the flow direction of each water layer is relatively consist-
ent vertically during both spring and neap tides. Still, after tidal averaging, the spring tide shows offshore transport
in all water layers, while the neap tide shows onshore transport in all water layers. During the neap tide, the influ-
ence of waves is evident, with the onshore transport ratio reaching 79%. (4) Under the influence of runoff and tidal
current, the mouth of Moyang River estuary mainly carries sediment to the sea. The most significant factors affect-
ing sediment transport at the mouth bar are the seaward tidal currents and the alongshore and cross-shore sediment

movements driven by waves.

Key words: Moyang River estuary; Alongshore sediment transport; Cross-shore sediment transport; Wave and tidal cur-

rent action.


https://doi.org/10.1016/0302-3524(74)90017-6

	1 引言
	2 研究区域概况
	3 数据与方法
	3.1 现场观测
	3.2 悬沙输运通量计算
	3.3 悬沙通量机制分解

	4 结果分析
	4.1 洪季流速及悬沙含量变化
	4.2 洪季泥沙输运通量
	4.2.1 潮平均悬沙输运通量
	4.2.2 逐时平均悬沙输运通量

	4.3 枯季泥沙输运通量
	4.4 悬沙输运通量分解

	5 讨论
	5.1 径流影响
	5.2 潮汐影响
	5.3 波浪影响
	5.4 漠阳江河口悬沙输移模式

	6 结论
	参考文献

