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Abstract: Coastal vegetation plays an important role in wave energy dissipation. Vegetation wave dissipation is an important form of
coastal ecological protection. Based on the hydrodynamic characteristics of the nearshore area north of Longxue Island, Nansha
District, Guangzhou City, this study investigates the wave dissipation effects of single-type vegetation (flexible, rigid) and composite
vegetation (rigid-flexible combination) under different submergence degrees, incident wave heights, and width ratios of flexible
vegetation through physical model experiments in a wave flume. The results show that when the submergence degree a=0. 67 (lower
than the submergence degree at the crown center, which is 0. 03, indicating that the water depth is slightly below the crown) or a>1. 00
(water depth higher than the top of the crown), the wave dissipation effect of single-type rigid vegetation is optimal. When the

submergence degree « increases to 0. 78 and 0. 83 (respectively, 0. 08 and 0. 13 higher than the submergence degree at the crown
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center), the wave dissipation effect of flexible and rigid composite vegetation is better. With the increase of wave height, both single-
type vegetation and composite vegetation show enhanced wave dissipation effects. The ratio of the width of flexible vegetation B/B,
affects the vegetation wave dissipation coefficient K, which is related to the submergence degree and wave height. When a<1. 00, K
increases first and then decreases with the increase of B/Bj; when a=1. 00, K decreases first and then increases, then decrease again
with the increase of B/B,, and K reaches its maximum when B/B;=0; when a>1. 00, K shows a decreasing trend with the increase of B/
B,. This study provides theoretical support for the construction of local vegetation ecological shoreline protection projects.

Keywords; vegetation wave dissipation; wave dissipation effect; composite vegetation; flexible vegetation; coastal protection;

submergence degree
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Fig. 1 Vegetation model and layout schematic
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Fig. 2 Arrangement and layout of the model
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Tab. 1 Model parameters

TR 2 5 TP 7Y e /m 5 & /em B/ (BR-m™)
M1 WA Ml 2.5 30 32
M2 FeMEAE EX 2.5 15 2500
M3 HE1 FEAE+HIPE 0.5+2.0 15+30 2 500+32
M4 HE2 F P+ 1.0+1.5 15+30 2 500+32
M5 HE3 LW 1.5+1.0 15+30 2 500+32

&2 WBEIR

Tab. 2 Experimental conditions

LR 4 LEL /) JR K 7K h/em NS0 Hliem AR NS
20.0 7.0.9.0
235 7.0.9.0.11.0
WP AT
1 I 25.0 7.0.9.0.11.0 |
- 30.0 7.0.9.0.11.0.12.5
35.0 7.0.9.0.11.0.12.5
20.0 7.0.9.0
235 7.0.9.0.11.0
VLR B
2 - 25.0 7.0.9.0.11.0 1
- 30.0 7.0.9.0.11.0.12.5
35.0 7.0.9.0.11.0.12.5
20.0 7.0.9.0
o 235 7.0.9.0.11.0
3 (Ms%%) 25.0 7.0.9.0.11.0 1
” 30.0 7.0.9.0.11.0.12.5
35.0 7.0.9.0.11.0.12.5
20.0 7.0.9.0
i 235 7.0.9.0.11.0
4 (1\&45@?) 25.0 7.0.9.0.11.0 1
” 30.0 7.0.9.0.11.0.12.5
35.0 7.0.9.0.11.0.12.5
20.0 7.0.9.0
s 235 7.0.9.0.11.0
5 &é%) 25.0 7.0.9.0.11.0 1
- 30.0 7.0.9.0.11.0.12.5
35.0 7.0.9.0.11.0.12.5
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Fig. 3 Variation of wave dissipation coefficient K with submergence degree a
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Fig. 4 Variation of wave dissipation coefficient K with relative wave height H/h
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