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Effect of Vegetation on Flow and Concentration of Suspended Sediment
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Mathmatical models for defining the lateral distributions of velocity and suspended sedi-
ment concentration in channels with vegetation are presented. Singular perturbation tech-
nique is used to define the velocity distribution, from which the sediment distribution is
derived. Measurements of the velocity and the sediment concentration in a laboratory flume
with vegetation models are made. These data support the model presented herein, and it is
revealed that the lateral momentum and the mass diffusivity are larger than those for open

channel flow without vegetation. It is found that the vertical diffusivity

governed. by the local friction velocity.

vegetation is thus quantified.
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Table 1 Experimental condition (fixed bed)

Q D S u. Ue
) (1/s) | (cm) (cu/s) | (cw/s)
Runi 15.3 6 17620 3.08 38
Run2 22.8 6 17280 4.58 56
Run3 18.8 5 17280 4.18 52
Rund 7.0 3 17320 3.03 34
Run5 24 8.5 1/820 3.19 44

Table 2 Experimental conditions (movable bed);

d: = wedian diameter of sand particles
D S u. d:
(cm) (cn/s) (uw)
Runé 8 17620 | 3.08 0.145
Run7 6 17280 | 4.58 0.145
Run8| 8.5| 1/820 3.19 0.145
Rung 5 17150 | 5.72 0.145
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Fig.2 Vegetation models; Bv=30ca,t=10cs,!=5ca,
d=0.5ca, h=10ca

u +
{cm/s)

ylcm)

Fig.3 Lateral distribution of velocity (Run 1)
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Table 3 Lateral diffusivity

€y, €y | €y,€Ey/uD
(ca?/s)
Run 1,6 7.39 0.40
Run 2,7 5.73 0.21
Run 3 3.18 0.16
Run 4,8 .53 0.28
Run § 1.83 0.20
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