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Experiments on characteristics of open—channel flow through submerged rigid vegetation with

ball-like canopy

ZHAO Fang]' >, Aristotelis Mavrommatis®, Anastasios Stamou’, HUAI Wenxin', YANG Zhonghua'
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. WISDRI Engineering & Research Incorporation Limited, Wuhan 430223, China;

3. Laboratory of Applied Hydraulics, National Technical University of Athens, Greece)

Abstract: The tree-like canopy model, formed by crown and trunk, are conducted in laboratory flow exper-
iments. MicroADV are used to study the flow characteristics influenced by vegetation with ball-like canopy
in open channel. Flow condition varied in four cases, with different flow rate and water depth. Focusing on
the mean velocity and turbulence structure, the vertical profiles of longitudinal velocity, vertical velocity
and turbulence intensity were analyzed. The results show that the normalized longitudinal velocity increases
as the water depth decreases. The longitudinal velocity is almost constant in the stem layer. It decreases
firstly then increases with increment of depth in the canopy layer. Strong fluctuation of turbulence intensity
is found in the canopy layer. The longitudinal velocity in no—canopy layer follows logarithmic law. The quad-
rant analysis recovers the canopy layer is the sweep—dominated area and no-—canopy layer is the ejec-
tion—dominated area.

Keywords: rigid vegetation with ball-like canopy; MicroADV; mean velocity profile; turbulence structure;

quadrant analysis
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