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EFFECT OF RIGID VEGETATION ON DYNAMICS AND TURBULENCE
OF SEDIMENT GRAVITY FLOW DOWNSLOPE

WANG Yu-Hang', HAN Dong-Rui', WU Ting-Feng?, LIN Ying-Dian'
(1. Ocean College, Zhejiang University, Zhoushan 316021, China; 2. State Key Laboratory of Lake Science and Environment, Nanjing
Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract A series of flume experiments were conducted to simulate gravity currents on sluice-opening downslope.
The development course of particle-laden gravity currents was videoed with a high-speed camera, in which the velocity,
concentration, and turbulence structures of turbidity currents were acquired using acoustic Doppler velocimeter (ADV) to
understand the dynamics of particle-laden gravity currents under the effects of rigid vegetation. Results show that with the
increase of vegetation height, the head and tail of particle-laden gravity currents were separated, and the vegetation height
was more effect than the vegetation density on reducing the front velocity. Due to the presence of vegetation, both the peak
velocity and the corresponding position shown in the velocity profile changed. In addition, the turbulence caused by the
interaction between vegetation and gravity currents changed the sediment concentration profile and underpinned the
suspended sediment particles upward. The findings of this study provide a significant scientific basis for solving
engineering issues relative to natural environment protection and underwater engineering construction.

Key words particle-laden gravity currents; downslope; rigid vegetation; turbulence



