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Fig.3 Arrangement of the vegetation model
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Table 1 The vegetation models and corresponding conditions applied in the experiments
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Fig.4 The wave attenuation laws corresponding to the
Dalrymple’s power function and the Kobayashi's

exponential function mentioned in the paper
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Fig.6 The wave height attenuation induced by the roots of the plants
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Fig.7 The wave height attenuation induced by the leaves of the plants
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Fig.8 Changes of the wave height attenuation cross over the coastal vegetation with the plant distribution density
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Table 2 The percentage of the wave energy attenuation induced by vegetation in model 1 and 2

HER 1(2%)

R 225+ 4

a H/cm S1/% S2/% S3/% S/% a H/cm S1/% S2/% S3/% S/%
3 12.3 2.7 0.5 15.4 3 14.4 4.3 1.8 20.5
0.556 ) 9.6 5.1 2.0 16.7 0.556 5 13.1 5.6 3.0 21.7
9 7.4 8.2 1.6 17.2 9 11.3 9.8 0.8 21.9
3 9.5 9.2 0.5 19.2 3 10.6 4.3 1.9 16.8
0.667 ) 13.1 6.1 0.7 19.9 0.667 5 9.4 3.7 4.0 17.1
9 12.0 8.9 0.6 21.6 9 8.7 5.0 3.9 17.5
5 8.4 0.8 4.2 13.4 5 6.2 4.0 6.6 16.7
0.778 9 5.6 3.1 7.2 16.0 0.778 9 4.6 6.2 6.6 17.5
12 1.2 3.1 12.8 17.0 12 4.6 11.0 2.5 18.0
) 14.0 2.0 3.5 19.6 5 7.2 7.0 5.1 19.3
1.000 9 7.4 7.7 4.0 19.0 1.000 9 9.9 5.7 1.0 16.7
12 6.3 11.2 0.1 17.6 12 9.0 1.5 3.0 13.5
x3 HEBEIMI4WNEYHELRRERBEEDLL
Table 3 The percentage of the wave energy attenuation induced by vegetation in model 3 and 4
MRS 1(25) HER 225+

a H/cm S1/% S2/% S3/% S/% a H/cm S1/% S2/% S3/% S/%
3 7.4 7.4 2.9 17.7 3 14.6 4.0 4.4 23.0
0.556 5 11.4 4.6 3.2 19.1 0.556 5 11.4 6.7 5.9 23.9
9 13.5 9.9 0.7 24.1 9 15.4 13.0 1.3 29.6
3 21.1 10.9 8.8 40.7 3 20.2 4.0 16.7 40.9
0.667 5 27.8 7.4 7.7 42.9 0.667 5 22.9 11.9 7.0 41.8
9 26.4 16.8 3.9 47.1 9 26.6 14.5 7.2 48.3
5 42.7 18.3 11.1 72.1 5 38.1 17.2 13.5 68.8
0.778 9 49.5 19.5 8.4 77.3 0.778 9 45.7 27.8 4.4 78.0
12 48.7 23.7 6.6 78.9 12 49.8 24.4 4.5 78.6
) 36.9 18.4 13.1 68.4 5 32.9 18.1 13.9 64.9
1.000 9 32.5 18.8 15.8 67.1 1.000 9 31.1 23.2 10.1 64.4
12 23.7 24.9 18.3 66.9 12 15.2 32.1 16.4 63.7
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Experimental Study on Wave Height Attenuation Induced by the
Coastal Vegetation Under Regular Waves

HE Fei', CHEN Jie"?*, JIANG Chang-bo"**, ZHAO Jing'

(1. School of Hydraulic Engineering s Changsha University of Science & Technology, Changsha 410114, China;
2. Key Laboratory of Water Sediment Sciences and Water Disaster Prevention of Hunan Province ,
Changsha 410114, China;

3. International Research Center of Water Science & Environmental Engineering » Changsha University of

Science & Technology, Changsha 410114, China)

Abstract: The characteristics of wave height attenuation induced by the coastal vegetation are studied based
on wave attenuation experiments in which the effects of roots, stems and leaves of the plants are taken into
account. The results from the experiments show that the intensity of wave height attenuation induced by
roots and stems of the plants increases gradually toward the land when the submergence of the plants is e-
qual to 0.778. This phenomenon is not consistent well with the wave height attenuation either in the power
function form proposed by Dalrymple or in the exponential form suggested by Kobayashi. In the case of e-
mergent vegetation, the wave height attenuation induced by leaves of the plants follows the laws proposed
by Dalrymple and Kobayashi, and the intensity of wave height attenuation increases with the increasing of
the vegetation density. It is found that the influences of the roots, stems, leaves and density of vegetation
on the wave height attenuation are correlated to the plant submergence and the incident wave height. Fur-
thermore, the wave attenuation in the coastal vegetation zone is not a linear superposition of the wave at-
tenuation in each part of the zone. When the vegetation density is higher, the effectiveness of the wave
propagation models proposed by Dalrymple and Kobayashi needs to be improved further.

Key words: vegetation zone; wave height attenuation; submergence; exponential form
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