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Influence of Mangrove Forests in Nearshore Areas on Wave
Dissipation Characteristics

WANG Na, WANG Gang, LIU Nian-fei, LI Xing"
( Fisheries Engineering Institute, Chinese Academy of Fishery Sciences, Beijing 100141, China)

[ Abstract] To quantitatively evaluate the protective effect of the mangrove wave dissipating zone on the near coastline, based on
the demonstration area of the Taishan Town Bay Mangrove Project in Guangdong Province, a combination method of on-site
observation, theoretical analysis, model experiments, and numerical analysis was used to study the interaction process between the
mangrove forests and waves. The verification and analysis of the wave dissipating characteristics of the mangrove forests were carried
out from the perspectives of directional statistical characteristics and annual extreme value statistical characteristics, thus achieving a
summary of the wave dissipating mechanism and statistical characteristics of the wave dissipating effect of the mangrove forests. The
research results indicate that the basic theoretical system of vegetation wave dissipation based on the rigid column group flow theory
has strong applicability to mangrove vegetation types, and the relevant wave dissipation theories can be adapted and integrated with
numerical calculation models based on wave energy spectra. The simulation of vegetation wave dissipation process was carried out
using physical model experiments, and the results were compared with the numerical simulation results using vegetation wave
dissipation empirical formula, fully demonstrating the reliability of the vegetation wave dissipation empirical formula adopted in this
study. The numerical simulation results show that mangrove forests can significantly reduce the frequency of large waves in various
directions from a statistical perspective. The wave dissipation effect of mangrove forests increases significantly with the increase of
wave height in different recurrence periods in the direction of strong waves. In the case of inconsistent normal wave direction and
strong wave direction, the wave dissipation rate does not show a significant increase trend with the increase of wave height in different
recurrence periods.
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Fig. 1 Photo of themangrove experimental observation base
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Table 1 Working condition combination in model test

T IKER/m P/ m B /s C, &5 H

1 0.4 0.08 1.4 1.35
2 0.4 0.12 2.8 1.28
3 0.4 0.12 1.4 1.35
4 0.6 0.08 1.4 2.11
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Fig. 13 Statistical results of annual extreme values of

significant wave heights in the S and SE directions
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Table 2 Comparison of significant wave height under
different return periods with and without mangrove

forest conditions

751 T 2a 10 a 50 a 100 a
TCLT R AR 0.58 0. 66 0.72 0.74
E EEEARCIR N 0.47 0.54 0. 89 0.6
HIRE/% 19. 00 18.20 18.10 18.90
TCET R 0.61 0.73 0. 82 0.85
ESE  fLIMbk 0.51 0. 64 0.73 0.76
HIRE/ % 16. 40 12.30 11. 00 10. 60
TCET R 0.75 0.97 1.13 1.19
SE LMK 0.59 0.72 0.81 0.85
THIRZ/ % 21.30 25. 80 28.30 28. 60
P EAR 0.8 1.01 1.21 1.27
SSE A LR 0.61 0.75 0. 84 0.87
THIRR/ % 23. 80 25.70 30. 60 31.50
TCLL AR 0. 81 1.11 1.32 1.39
S EERARCIR N 0.63 0.8 0.92 0.97

HIRE/% 22.20 27.90 30. 30 30.20
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