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Fig. 7 Temporal and spatial variations characteristic of vertical residual flow
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Characterizing the circulation flow structure in the Modaomen
Estuary of the Zhujiang River

Lu Chen"?**, Wu Yao"?*?, Yang Yugui"?, Yuan Fei'?

(1. Pearl River Hydraulic Research Institute, Pearl River Water Resources Commission, Guangzhou 510611, China; 2. Key Laboratory of
Pearl River Estuary Regulation and Protection, Guangzhou 510611, China; 3. College of Harbour, Coastal and Offshore Engineering, Ho-
hai University, Nanjing 210098, China; 4. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519000,
China)

Abstract: The structure of circulation flow is related to physical processes such as material transport, sediment de-
position and landform evolution. According to the continuous stratified tidal current data derived by the prototype
observation platform of Modaomen Estuary in flood and dry seasons in 2019, the flow characteristic during the
spring and neap tide at wet and dry seasons in the east and west branches were analyzed. Theoretical methods were
used to explore plane circulation and gravity circulation structure in the east and west branches. Besides, the longit-
udinal circulation with the tidal strain circulation was explained by the mixed parameter. Plane circulation flow
structure with ebb at west branch and rise at east branch during the dry season was found. Moreover, gravitational
circulation at dry season was generally larger than that at wet season, and the gravitational circulation at west
branch was stronger than the east branch, with 0.2—0.25 m/s surface velocity and much lower bottom velocity. The
tidal strain circulation driven by the tidal asymmetry at wet season spring tide was relatively higher, which tends to
favor the magnitude of vertical circulation. Additionally, the muti-layer residual current also displays seasonal and
tidal variations. The residual current at wet season was relatively larger than the dry season, with the surface resid-
ual flow velocity more than 0.6 m/s during the neap tide at west branch. However, the downstream residual current
at surface and upstream residual current at bottom was found at east branch. Much lower residual current velocity
was found at dry season, indicating that the impact on the substance transport and morphological evolution was

lower.

Key words: plane circulation; gravitational circulation; tidal strain circulation; material transport
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