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Fig.3 Time series of the downstream bulge area under different upstream river discharge conditions
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INVESTIGATION ON PLUME-TO-PLUME INTERACTION ON A
LABORATORY-SCALE ROTATING TABLE

DAI Juan-Juan, YUAN Ye-Ping, SONG Hao-Chen
(Ocean College, Zhejiang University, Zhoushan 316021, China)

Abstract A series of double-estuary experiments were carried out in rotating table to investigate how the two plumes
would interact. A novel technique was invented to measure the flow field in the cross section of estuary plume, to build the
velocity field and vorticity field of plume, and to simulate the quasi three-dimensional structure of the double-estuary
plume system. By analyzing a series of comparative studies on the evolution process and internal structure of the
double-estuary plume under different inflow velocities, the influence of upstream river discharge on the formation of
downstream bulge and the evolution of each individual plume under the plume-to-plume interaction scenario were
examined. The experimental results show that with the increase of the inflow, the coastal flow formed by the upstream
plume promoted the coastal transport of the downstream estuarine vortex and inhibited the offshore transport more
significantly. Especially when the upstream inflow was equal to or greater than the downstream inflow, the volume growth
of the downstream plume estuary vortex was significantly slower than that of the single estuary. In the case of large inflow,
the original estuary vortex was pushed to the further reaches and another estuary vortex was formed far away from the
estuary. In the vertical direction, we observed that the depth of the downstream estuarine vortex was smaller under the
condition of high upstream inflow, which was more conducive to the formation of three-layer fluid. This study provided
important information to solving social and ecological problems such as the transport of nutrients and pollutants in a
multi-estuarine system and coastal basins.

Key words plume-to-plume interaction; rotating table; layered-PIV method; river plume; recirculating bulge



