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1.2. Previous Works Investigation on tsunami-like wave attenuation
through idealized mangrove forest at moderate width
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Wave hydrodynamics and attenuation in idealized mangrove forest:
Large-scale physical and numerical modeling
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1.3. Research Objectives

(1) Conduct prototype-scale physical and OpenFOAM-based numerical model, then validate numerical results using experimental results
(2) Examine the wave evolution modes and kinematic patterns inside the mangrove forest when waves passing through mangrove forest
(3) Investigate the influence of varying mangrove properties and wave parameters on wave attenuation coefficients

(4) Propose empirical formula to estimate wave attenuation coefficients using MNLR model and deep learning regression model
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Numerical Parameters

Mesh Resolution Types (Regular Waves)
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4.1. Hydrodynamic Patterns
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Effects of wave heights on flow fields



4.2. Wave Attenuation Coefficients
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* Increasing wave heights and mangrove densities generally resulted

in greater wave attenuation coefficients



4.2. Wave Attenuation Coefficients
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4.2. Wave Attenuation Coefficients
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@: submerged solid vegetation fraction

V. submerged vegetation volume
P ='m

Vw V., water volume in 18—m forest length

A linear relationship between wave attenuation coefficient

and relative wave height and steepness

Highlighting the importance of mangrove density in wave

attenuation coefficient



4.3. Predictive Models for Wave Attenuation Coefficients

Symbol Expression Dimensionless Parameters

RA H, 0 Relative Wave Height
hy
RS Hpo Wave Steepness
Ly
) Vn Solid Volume Fraction
v,
AR Ap Relative Projected Area
A,
RB L, Relative Forest Width
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o Rpmax Relative Mangrove Height
h,
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Predicted Attenuation Coefficient
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4.3. Predictive Models for Wave Attenuation Coefficients
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Wave steepness, density, and cross-shore width of mangrove forest are dominant parameters, achieving 70% contribution on f3
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* Influences of wave parameters and mangrove densities have been investigated on flow patterns inside mangrove forests

* Wave attenuation coefficients increase with increasing relative wave height and wave steepness

* Fraction of mangrove densities is equal to the fraction of wave attenuation coefficients

* Empirical equations derived using MNLR were proposed for estimating the wave attenuation coefficients

* Wave steepness, forest length, and density are determined as key factors influencing £ using Artificial Neural Network
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