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Experimental study on the hydrodynamic characteristics in open
channel flow with double-layer rigid vegetation

YU Jin-fang, ZHANG Xiao-ran, CHEN Tian-tian, ZHANG Ying, ZHAO Ming-deng
(School of Water Resources and Hydropower, Wuhan University, Wuhan, 430072.
Email: mdzhao@whu.edu.cn)

Abstract: Experiment of open channel flow with double-layer rigid vegetation was carried out in
a rectangular straight glass sink. Two kinds of wood chopsticks with different heights were used
to simulate the vegetation whose diameter changes along the water depth direction. The
three-dimensional instantaneous velocities were measured by MicroADV. After the effects of
vegetation height, vegetation density and arrangement on the internal structure of the flow and
the longitudinal velocity, turbulence intensity and Reynolds stress along the vertical and
longitudinaldistribution were analyzed, the results show that under the condition of low
submergence, the hydrodynamics of the flow along the vertical and longitudinal direction were
greatly affected by vegetation density and arrangement. And under the condition of high
submergence, the hydrodynamic characteristics of the flow are similarly distributed along the
vertical distribution in the high and low vegetation, and are affected by the vegetation density,
which is little affected by the arrangement. Regardless of the submergence degree, there is
always a relationship between the turbulence intensity “longitudinal turbulence intensity is
greater than the lateral turbulence intensity than the vertical turbulence intensity”, and the
turbulent intensity of the double-layer rigid vegetation under sparse vegetation density is more
evenly distributed along the longitudinal direction.

Key words: Double-layer Rigid Vegetation; Longitudinal Velocity; Turbulence Intensity;
Reynolds Stress; Flume experiment
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