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Effects of plants on flow velocity in boundary

layer under wave condition
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(1.School of Hydraulic Engineering, Changsha University of Science and Technology,
Changsha 410004, China; 2.Key Laboratory of Water-Sediment Flood and Water
Disaster Prevention of Hunan Province, Changsha 410004, China)

Abstract: The change of flow velocity in boundary layer caused by vegetation through physi-
cal model experiment in wave flume was studied. As the incident wave was regular and the
wave period was constant, different vegetation densities and wave heights had different
effects on flow velocity in bottom boundary layer of vegetation model. The experiment
draws some conclusions. First, the measured flow velocity is slower than the theoretical
value but velocity distribution regularities of three measuring lines along the length of vege-
tation correspond with the theoretical velocity distribution regularities. Second, as the wave
period and width of vegetation are constant, the maximum near-bed velocity increase with
the increasing of vegetation density. Third, as the vegetation density is constant, the atten-
uation effects become more obvious with the increase of wave height.
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outside the boundary layer
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Fig. 4 Distribution of plant density along flow velocity (H =5 cm,T = 1.0 s)
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Table 2 The maximum value of near-bottom flow velocity in different working conditions (cm * s ')
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p2 = 100 11.89 9.69 9.38 14.54 12.05 11.40 17.75 14.89 13.65
s = 60 11.90 11.31 10.90 14.85 14.25 13.49 18.08 16.6 15.86
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Fig. 7 The relationship between near-bottom maximum velocity and incoming wave height
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Table 3 Attenuation coefficient of maximum velocity

of near bottom in different working conditions

YR/ (B« m™2) 5 cm 6 cm 8 cm
o1 = 264 0.231 9 0.285 0 0.292 8
p2 = 100 0.201 0 0.223 9 0.231 0
ps = 60 0.083 9 0.085 6 0.122 9
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