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The Effects of Beach Vegetation Density on River Flood
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Chung-Hsing University, Taiwan

ABSTRACT

To investigate the effects between density of river beach vegetation and flood current, a flume
experiment was carried out to measure water levels, discharges and average Manning’s N values in
cases of full cross-section and unilateral vegetation respectively. The result showed that the water
level were correlation with vegetation density and discharge. Besides, the increasing rate of water
level reduced while the increasing of discharge, especially in case of full cross-section vegetation
with cross-arranged pattern (case of Density 4). Comparing with the case with unilateral vegetation, it
showed a less water level increasing rate, because there were with no vegetation at the half side of
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channel. In the case of full cross-section vegetation, the flow velocity was decreased with increasing
vegetation density, and there are 20% to 70% decrement of velocity comparing with the case with no
vegetation. In the case of unilateral vegetation, the velocities in vegetation region were 7 ~ 12 times
(case of Density 5 and 6) smaller than that in the other sides. Furthermore, the velocities at the side
with no vegetation were 10 ~ 50 times larger than that in the case of the control group. The
Manning’s N values were positively correlated with vegetation density and discharge. Besides, it also
related to the vegetation arranged pattern. It concluded that water level raising rate was affected by
various factors. Therefore, multiple, not a single, parameters should be considered as the basis of
discrimination.

(Keywords: beach land, flood, vegetation, density, water depth raising)
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Figure 1 Plan and side layout schematic diagram
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Figure 6 The layout plan of vegetation density testing program 5
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Figure 7 The layout plan of vegetation density testing program 6
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Figure 8 The layout plan of single-wide glass sink test measuring the water level and flow rate point
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Table 3-1: The average water depth, flow rate and value n in each vegetation program (slope:1/500 ~

s+50~s+390)

FiE (m¥fsec) 0.0855 | 0.1450| 0.200 |0.0855 | 0.1450 | 0.200 [0.0855 |0.1450 | 0.200
THE 7Kz (m) PR (misec) n

fEtE 4 0.130 | 0.172 | 0.195 | 0.659 | 0.844 | 1.026 | 0.015 | 0.013 | 0.012
MEZE 1 0.159 | 0.216 | 0.240 | 0.539 | 0.674 | 0.836 | 0.017 | 0.016 | 0.015
TR 2 0.188 | 0.242 | 0.267 | 0.457 | 0.601 | 0.751 | 0.048 | 0.041 | 0.043
THAERE 3 0.188 | 0.248 | 0.274 | 0.459 | 0.589 | 0.734 | 0.023 | 0.023 | 0.022
THAERE 4 0.226 | 0.279 | 0.305 | 0.380 | 0.523 | 0.659 | 0.050 | 0.056 | 0.053
WEZE 5 244 | 0.146 | 0.220 | 0.253 | 0.135 | 0.274 | 0.327 | 0.200 | 0.180 | 0.193
W AR 25 5 fmfE 421 | 0.146 | 0.222 | 0.254 | 1.066 | 1.080 | 1.132 | 0.023 | 0.034 | 0.035
A% 6 Z451E | 0.141 | 0.212 | 0.243 | 0.198 | 0.282 | 0.372 | 0.127 | 0.161 | 0.130
T4 6 fEfE AR | 0.141 | 0.213 | 0.242 | 1.052 | 1.078 | 1.136 | 0.021 | 0.031 | 0.032

32 BHAETE LKA -

SRR, n {E (slope:1/1000 -

s+50~s+390)

Table 3-2: The average water depth, flow rate and value n in each vegetation program
(slope:1/1000 -~ s+50~s+390)

JiE (m¥sec) 0.0855 | 0.1450 | 0.2000 | 0.0855 | 0.1450 | 0.2000 | 0.0855 | 0.1450 | 0.2000
JI%E Kz (m) PR (m/sec) n

A AR 0.147 | 0.189 | 0.213 | 0.581 | 0.765 | 0.939 | 0.012 | 0.011 | 0.010
TR 1 0.170 | 0.224 | 0.249 | 0.506 | 0.650 | 0.805 | 0.013 | 0.012 | 0.011
T AR 2R 2 0.196 | 0.247 | 0.273 | 0.439 | 0.590 | 0.736 | 0.035 | 0.029 | 0.035
AR 3 0.201 | 0.255 | 0.281 | 0.428 | 0.571 | 0.713 | 0.018 | 0.017 | 0.016
T AR 2R 4 0.231 | 0.282 | 0.308 | 0.372 | 0.518 | 0.653 | 0.038 | 0.043 | 0.043
Tl 4250 5 2%4E1E | 0.150 | 0.224 | 0.256 | 0.133 | 0.267 | 0.333 | 0.211 | 0.201 | 0.191
MBS 5 fmfE 4RI | 0.149 | 0.224 | 0.256 | 1.036 | 1.045 | 1.101 | 0.022 | 0.033 | 0.036
T4 6 254E1E | 0.149 | 0.218 | 0.248 | 0.193 | 0.302 | 0.371 | 0.127 | 0.147 | 0.134
M A2 6 fmfE 4RI | 0.148 | 0.218 | 0.246 | 1.011 | 1.049 | 1.095 | 0.021 | 0.031 | 0.033
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Figure 9 The water level in longitudinal section of each testing program
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Figure 10 The water level in longitudinal section of each testing program
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Figure 11 The water level in longitudinal section of each testing program
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Figure 12 The average water depth raising rate in longitudinal section of each flow testing program
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Figure 16 The water level in longitudinal section of each testing program
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Figure 17 The water level in longitudinal section of each testing program
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Figure 18: The average water depth raising rate in longitudinal section of each flow testing program
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