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Using a perturbation method with the aid of MATLAB Symbolic
Toolbox, a new set of Stokes wave solutions, up to the fifth order, are
derived. The new solutions are expressed in terms of free surface profile,
velocity potential and wave celerity (or frequency dispersion relation),
which are called the group A solutions. Normalizing the group A solutions
by the amplitude of the first harmonic in the free surface profile results in
a different set of solutions with same order of accuracy, which are called
the group B solutions. The group A and B solutions in the deep-water limit
are also deduced and discussed. The new solutions are compared with the
existing solutions up to fifth order. In group A, slight differences appear
among the existing solutions, starting from the third order. In group B, the
expression for free surface profile is identical. However, slight differences
(in third order and higher order) exist in wave celerity and velocity
potential, resulting in different fluid particle velocity. Numerical examples
are provided to quantify the differences between the new fifth order
solutions and those of Fenton's solutions in both group A and B. The
maximum percentage differences in fluid particle velocity can be more
than 10%.
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B4 Distinguished Professor
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Frd 21 F v EN-y Ph.D. Hydrodynamics # 4
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2009 (July) — 2015 (July):

Director, School of Civil and Environmental Engineering, Cornell.

2015 (August) — 2019 (July):

Vice President (Research and Technology), National University of Singapore.

3
e

2021

Distinguished Alumnus of National Taiwan University
2017

International Award for Enhancement of Tsunami/Coastal Disaster Resilience
2016 — present

Academician of Academia Sinica, Taiwan
2015 — present

Member of National Academy of Engineering, USA
2013 — present

Distinguished member of American Society of Civil Engineers
2006 — present

Fellow of American Geophysical Union
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https://sites.google.com/view/nuscoastalgroup
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Observation of wind influences on near-surface
turbulence in the coastal area

Nguyen, Thi To Van?, Zhi-Cheng Huang'

" Gradute Intistute of Hydrological and Oceanic Sciences, National Central University, Taiwan

ABSTRACT

The interaction between winds and near-surface turbulences have been observed in a shallow
water located in Matsu island (Taiwan). This study using velocity profiles measured from an upward
looking ADCP Signature 1000 with 4Hz sampling rate. The tidal currents in this site was found
really small (zZ < 0.1 m/s) compared to the currents in the surface layer which hereby be assumed
that relate to the seasonal local wind whose wind speed sometime could reach to 14 m/s. Besides, to
observe the turbulence, the varriance methods developed by (Dewey and Stringer 2007) which
helped to estimate the turbulent parameters as Reynolds stress, TKE from beams velocity of ADCP
were also applied. The study has been doing to obtain more results and find the correlation of winds
and currents in this study site.

Keywords: Wind-driven currents; near-surface turbulence; ADCP; varriance methods
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Variability of Suspended Sediment in the Intertidal Zone with
the Presence of Bottom Algal Reef
Ly Trung Nguyen %2, and Zhi-Cheng Huang *

! Graduate Institute of Hydrological and Oceanic Sciences, National Central University, Taiwan;

2 College of Environment and Natural Resources, Can Tho University, Viet Nam;
ABSTRACT

Recent findings proved that suspended sediment concentration (SSC) is an important factor affecting
the ecological system in an intertidal algal reef. However, the variability of the SSC over the algal reef is still
not clearly. Therefore, a monitoring system was used to measure waves and SSC. Moreover, LISST was
deployed to survey the sediment particle size during two seasons. The SSC over the algal reef is quite high
with seasonal variation; it was higher during the winter and lower during the summer. This study also found
that during the high wave condition, there is a good relationship of SSC with the near-bottom horizontal
orbital velocity and wave bed stress. Moreover, the sediment particle sizes were seasonal variation, in which
D10 was higher during the summer; D50 was almost similar between two seasons while D90 was higher
during the winter. The sediment particle sizes has stronger variation during the winter compared to the
summer due to the higher wave condition. The estimation of inverse Rouse number based on the ratio of shear
stress and setling velocity help to explain the sediment suspension in the water column.

Keywords: Suspended Sediment concentration; sediment particle size; algal reef; setlling velocity; inverse

Rouse number
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The Influence of Breaking Wave Locations to The
Slamming Wave Load on The Offshore Wind Turbine
Foundation in Shallow Water

Ahmad Darori Hasan*, Yu-Hsien Lin*

" Dept. of Systems & Naval Mechatronic Eng., National Cheng-Kung University, Tainan City 70101, Taiwan

ABSTRACT

This study used computational fluid dynamics (CFD) to simulate breaking waves induced by
sloping beds and to analyzes the impact of these waves on an offshore wind turbine (OWT)
foundation. A Reynolds-Averaged Navier-Stokes (RANS) equation was established to numerically
analyze the water surface of two-phase fluids by using a volume of fluid method. The Boussinesq
approach was used to determine the Reynolds stresses for developing a Re-Normalisation Group
(RNG) k-¢ turbulence model. The cut-cell method was used to generate grids for the monopile
geometry and the computational domain. The results of the numerical model for the wave elevation,
wave load, and pressure on the foundation structure were validated by comparing them with the
experimental results obtained by Irschik (2002) at the Large Wave Channel, Hannover, Germany.
Next, the wave elevation and wave load subject to the surf similarity parameter &, on the OWT
foundation were examined. By using empirical mode decomposition (EMD) and the Hilbert—Huang
transform (HHT), the total wave load forces were decomposed into the quasi-static force and
slamming force. Furthermore, the wave load analysis would be summarized by considering the
slamming force coefficient, rising time, duration time, and impulse. The normalized run-up height
of the wave around the OWT foundation was also examined.

Keywords: Breaking wave; Wave load; Computational fluid dynamics (CFD); Offshore wind turbine
foundation
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Lidar Observation of the Wind Speed Profiles for the
Northeast Monsoon

Yuan-Shiang Tsai! Chih-Min Hsieh? Wen-Chang Yang?®

'Master's Program in Offshore Wind Energy Engineering, National Kaohsiung University of Science and Technology

2
Department of Maritime Information and Technology, National Kaohsiung University of Science and Technology
Marine Science and Information Research Centre, Nation Academy of Marine Research?

ABSTRACT

The wind speed profiles developed in the northeast monsoon are studied using a profiling Lidar
together with an ultrasonic anemometer to measure the atmospheric stratification at the shoreline of
Hanbour, Changhua County, Taiwan. Three types of the wind profiles are characterized. They are
the conventional boundary layer in agreement with the power law and log law caused by strong cold
fronts with high wind speeds, the jet-like profile observed for the cold fronts with intermediate wind
speed, and the sea/land breeze dominated profile showing the decrease of the wind speed with respect
to the height. The empirical mode decomposition is capable of separating the diurnal cycle inherently
in the time series of the wind speed. This reveals that the wind speed pattern and the profiles are
caused by the mixture of the monsoon and the sea/land breeze with different scales.

Keywords: Wind speed profile; northeast monsoon; Lidar observation; diurnal cycle
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Generation and propagation of non-uniform bores and
their flooding characteristics

Ignacio Barranco?

' Department of Civil and Environmental Engineering, National University of Singapore

ABSTRACT

The present work focuses on the generation of tsunami-like bores and the analysis of the influence
of their characteristics on the flooding processes. Bores are generated in the laboratory employing a
dam-break system and a programable long-stroke wavemaker. The experimental data points out the
influence of the uniform bore characteristics and their combination on the generated inundation. For
the given laboratory setup, the dam-break system is more suitable to generate the main bore flow while
the wavemaker is best used to generate secondary waves.

Keywords: bore; tsunami; dam-break; inundation

Comparison between two- and three-dimensional
Navier-Stokes modelling for swash flows

Pablo Higuera"?”

L ecturer, Department of Civil and Environmental Engineering, The University of Auckland, New Zealand
2*Senior Research Fellow, Department of Civil and Environmental Engineering, National University of Singapore, Singapore

ABSTRACT

Swash zone hydrodynamics are key to understand the details of sediment transport, which may
lead to coastal erosion. One of the swash processes that has been extensively researched using field
observations, physical and numerical modelling is runup. Observation highlights the 3D nature of runup,
especially when wave breaking is involved. Yet, a majority of runup numerical simulations are
performed in 2D. In this work we use a new set of experiments with trains of solitary waves running up
a plane slope (1 on 10) to validate numerical modelling performed with olaFlow (developed within the
OpenFOAM library). The results of 2D and 3D simulations are compared to evaluate the suitability of
each approach. Overall, 2D simulations suffice to provide a reasonable approximation to runup at a low
cost, while 3D simulations are able to provide a highly-detailed hydrodynamic description of all the
processes at a significantly higher cost.

Keywords: swash hydrodynamics; solitary waves; numerical modelling; olaFlow / OpenFoam
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A Comparative Study of Coastal Inundation by
Typhoon Hato (2017) and Typhoon Mangkhut (2018)

Jie Yang'™?, Linlin Li?3, Kai Meng Mok®, and Philip Li-Fan Liu?>®

™ Associate Professor, College of Harbor, Coastal and Offshore Engineering, Hohai University
2Department of Civil and Environmental Engineering, National University of Singapore
% Professor, Guangdong Provincial Key Laboratory of Geodynamics and Geohazards, School of Earth Sciences and Engineering,
Sun Yat-Sen University
* Professor, Department of Civil and Environmental Engineering, University of Macau
5 Professor, School of Civil and Environmental Engineering, Cornell University
© Professor, Institute of Hydrological and Ocean Research, National Central University

ABSTRACT

Typhoon Hato (2017) and Typhoon Mangkhut (2018) were both record breaking with respect to
their maximum sustained winds, storm tides and affected areas in the Pearl River Delta (PRD), but the
leading factors deciding inundation hazardousness are different. We simulate these two real events
responding to various meteorological factors, and also use multiple factors, including inundation depth,
extent, velocity as well as inundation duration to demonstrate the associated storm-induced inundation
hazard in Macau. In this study, a wind—surge—wave numerical modeling package is adopted to simulate
storm surge and inundation processes due to these two typhoon events. The models are validated with
observing data of winds, storm tides, significant wave heights and surveyed inundation depths. By
investigating the sensitivity of storm surge and inundation to tidal phase, storm track and storm size,
we confirm that the larger size of Typhoon Mangkhut is responsible for the much larger storm surge
and affected areas in the PRD and longer inundation duration in Macau. Although storm size played a
major role in damage caused by Typhoon Mangkhut, the rapid intensification of Typhoon Hato prior
to landfall, its unexpected intense landfall and coincidence with high tide were main reasons battering
Macau with severer flooding.

Keywords: Macau; Storm size; Inundation extent; SCHISM
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Turbulence structure during uprush-downwash
interaction of consecutive solitary waves

In Mei Sou”

* Research Fellow, Department of Civil and Environmental Engineering, National University of Singapore

ABSTRACT

This study investigated the turbulence structure in terms of the integral length scale during the
uprush-downwash interaction of the laboratory-generated consective solitary waves on a beach slope.
Using a 1000-Hz particle image velocimetry (P1V), the cross-shore velocity fields of six consecutive
solitary waves were obtained for two different wave conditions. The integral length scale is calculated
using both the wavenumber spectral method and the autocorrelation function method. The wavenumber
spectral method is found to be a more robust method to evaluate the integral length scale as the
assumption is less stringent than that of the autocorrelation function method. The largest integral length
scale occurs when the flow reverses from uprush to downwash for the two wave conditions. The
temporal and spatial evolution of the integral length scale are found to be different between the two
wave conditions.

Keywords: Surf zone; Solitary waves; Wave-wave interaction; Integral length scale; Fast-speed PV

ISPH Simulation of Wave Breaking with k-¢ Turbulence
Model

Dong Wang'*  Philip L.-F. Liu?

College of Environmental Sciences and Engineering, Dalian Maritime University, China
(email: ceewadg@nus.edu.sg)
2Department of Civil & Environmental Engineering, National University of Singapore, Singapore
(email: philip.liu@nus.edu.sg)

ABSTRACT

Generation and transport of turbulence associated by wave breaking are dynamic, complex and
multi-scale processes. An Incompressible Smoothed Particle Hydrodynamics (ISPH) method solving
the 2D RANS (Reynolds Averaged Navier-Stokes) equations with the k—e turbulence closure is
constructed. In the present model, the concept of “massless ISPH” utilizing the definition of "particle
density" (number of computational particles within unit volume) is stressed. The detailed discretization
of the equations based on the variable “particle density” is provided for completeness. The skills of this
numerical model are tested by laboratory experiments under solitary wave and periodic wave. In the
case of periodic wave breaking, the over-production of turbulence beneath surface waves is stressed
and the modification for standard k—& model proposed by Larsen and Fuhrman (2018) is adopted. The
effects of initial seeding of turbulent kinetic energy and stress limiter coefficient A4, are studied. An
adaptive wall boundary condition for k— turbulence model is employed to avoid the unrealistic
production of turbulence near the wall boundary. The GC_DS (Gradient Correction_ Dynamically
Stabilized) scheme proposed by Tsuruta et al. (2013) is adopted to reduce the numerical dissipation.
The numerical results, in terms of free surface profile, mean velocity field, vorticity field, turbulent
kinetic energy and turbulent shear stress, are compared with experimental data. Very reasonable
agreement is observed. This paper presents the first comprehensively validated 2D ISPH model with
the k—¢ turbulence closure, which can be applied to transient free surface wave problems.

Keywords: 2D ISPH; k—& model; wave breaking; turbulent kinetic energy
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Depth-integrated wave-current models
Zhengtong Yang*

* Scientist, Technology Centre for Offshore and Marine, Singapore

ABSTRACT

A set of depth-integrated wave—current models are derived for simulating wave transformation
and waves interacting with vertically sheared current. In the present models, horizontal velocities are
decomposed into two components. The first part deduces to the prescribed current velocity when waves
are absent. And the second part is approximated in a polynomial form. The resulting depth-integrated
wave--current models are obtained by applying the weighted residual method. In the absence of currents,
the present models are identical to those in Yang & Liu (2020). In the presence of the prescribed current,
validations and investigations are then conducted for periodic waves on currents with complex vertical
profiles in one-dimensional horizontal (1DH) space. Furthermore, the new models are applied to wave-
-current interactions in two-dimensional horizontal (2DH) space by considering wave propagation over
a vortex-ring-like current.

Keywords: Depth-integrated model; Wave modelling; Wave—current interactions

The horizontal velocity component of finite amplitude
solitary wave: comparison of theoretical solutions and
HSPIV experimental results

Yufei Wang*

* PhD Candicate, Department of Civil and Environmental Engineering, National University of Singapore

ABSTRACT

The most popular solitary wave’s theoretical solutions have been studied in this paper. It has been
found that the surface profiles described in the theories are agreed with each other from lower to higher
solitary waves. Meanwhile, the horizontal velocity fields are not. Especially for a higher amplitude
solitary wave, when a > 0.4 ( a is defined in equation 1). To verify the velocity field, laboratory
experiments for the various amplitude solitary waves have been conducted in the NUS hydraulic lab.
The velocity components are measured by an HSPIV system to compare with different theoretical
works. The horizontal velocity profile under the wave crest is selected as a critical location and is used
for comparison with theories. For a lower amplitude solitary wave, all the theories are agreed with
experimental velocity measurements. For a higher amplitude solitary wave, McCowan (1891) and
Clamond (1999) give better fits with experimental measurements but not perfect matches. McCowan
(1891) gives better estimations near the free surface; Clamond (1999) gives better estimations near the
bottom.

Keywords: Solitary wave; Flow visualization; HSPI
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Modification of Mw 9 Tsunami Wave Impacts due to
Dongsha Atoll in South China Sea

Jinghua Wang"#*  Philip L.-F. Liu345¢

Research Fellow, Department of Civil and Environmental Engineering, National University of Singapore
2Assistant Professor, Department of Civil and Environmental Engineering, The Hong Kong Polytechnic University
3Distinguished Professor, Department of Civil and Environmental Engineering, National University of Singapore
4 Distinguished Visiting Chair Professor, Department of Hydraulic and Ocean Engineering, National Cheng Kung University
SClass of 1912 Professor, School of Civil and Environmental Engineering, Cornell University
SLi Kwoh-Ting Chair Professor, Institute of Hydrological and Ocean Research, National Central University

ABSTRACT

Tsunamis induced by megathrust in Manila subduction zone impose alarming threats to the coastal
cities in northern South China Sea (SCS), and risk assessment of tsunami hazards in this region becomes
demanding. One unique geographic feature in this region is the presence of the Dongsha Atoll between
the tsunami source zone and China coastline. This study investigated the role of the Dongsha Atoll in
modifying the tsunami impacts through simulating a group of synthetic tsunami events with Mw=9. The
results show that the Dongsha Atoll can effectively reduce the tsunami wave heights behind the Atoll
and at selected coastal sites. It is concluded that the full model of the topo-bathymetry of the Dongsha
Atoll should be employed for future tsunami risk assessments in SCS region.

Keywords: Wave diffraction; Tsunami runup; Coastal flooding

i 4Z F
AP BENNFEAEHRES LR AL &
B



FAIEBAELAEFAFE WP L F 2021 & 117
Proceedings of the 43" Ocean Engineering Conference in Taiwan
National Central University, November 2021

A Machine Learning Approach for Geometrical Volume of Fluid
Methods: Application to Water Waves

Asim O nder Philip L.-F. Liu™

* Research Fellow, Department of Civil and Envinronmental Engineering, National University of Singapore
™ Distinguished Professor, Department of Civil and Envinronmental Engineering, National University of Singapore

ABSTRACT

Accurate estimation of the normal and curvature fields of the air-water interface is essential for
the accuracy of Volume of Fluid methods simulating water waves. We apply the machine learning
paradigm to estimate these geometric features from volume fraction fields. To this end, multilayer
neural network architectures that are designed for regular uniform grids are developed and implemented
into OpenFOAM. The models are tested against the most established methods in the literature and their
superior accuracy is shown.

Keywords: machine learning; gravity-capillary waves; volume of fluid method; surface-tension
modelling;

Recent investigation on the protective function of
mangroves against coastal waves

Che-Wei Chang*

*Assistant Professor, Disaster Prevention Research Institute, Kyoto University, Japan

ABSTRACT

Mangroves in the tropics and subtropics protect coastal regions from extreme waves.
Characterized by the complex and special root systems, mangroves can dissipate wave energy and
mitigate sediment erosion, which provides a nature-based approach against climate change. This study
aims to seek better quantification of mangrove effects on water waves by conducting laboratory
experiments and field surveys. In laboratory tests, 3D-printed tree models were used to replicate the
scaled-down root structure of typical mangroves. With direct measurements of wave forces and fluid
velocity, the drag and inertia coefficients were estimated and their empirical relationships with flow
parameters were proposed. The impacts of mangrove roots on fluid velocity and turbulent Kinetic
energy were also investigated. In addition to laboratory tests, field surveys were conducted to measure
the characteristics of mangrove roots and their variety. A 3D laser scanner was also used to capture the
detailed structure of mangroves. The relationships between the representative parameters of mangrove
morphology provide a useful dataset for the parameterization of mangroves in numerical simulations.

Keywords: Mangrove; 3D-printed tree; drag coefficient; inertia coefficient; coastal protection
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An Update for Le Mehaute's Diagram

Kuifeng Zhao'?, Philip L-F, Liu*3*

1Dept. of Civil and Environmental Engineering, National University of Singapore.
2Surbana Jurong Consultants Pte Ltd
3School of Civil and Environmental Engineering, Cornell University.
! Institute of Hydrological and Oceanic Sciences, National Central University, Taiwan

ABSTRACT

For given periodical wave conditions, it is frequently required by researchers or engineers to identify
which type of wave theories is most suitable for application. One simpliest way is to refer to Le
Mehaute’s graph, which provides the applicable range of various wave theories. However, when we
tried to reproduce the chart, we found that the curves for separating high order Stokes waves were not
well quantified. In this abstract, we prepared an updated Le Mehaute's Diagram with our recently
derived Stokes wave solutions up to fifth order.

Keywords: progressive wave; Stokes wave; cnoidal wave; applicable range of periodical wave theories
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Developing a Three-Dimensional Discontinuous Bi-viscous

model to study Landslide Tsunamis
Tso-Ren Wu !, Thi-Hong-Nhi Vuong 1", Chun-Wei Lin'”", Chun-Yue Wang ?"and Chia-Ren Chu %"

Corresponding author: Professor Tso-Ren Wu (tsoren@g.ncu.edu.tw)
'Graduate Institute of Hydrological and Oceanic Sciences, National Central University, Taoyuan, Taiwan
2Department of Civil Engineering, National Central University, Taoyuan, Taiwan

ABSTRACT

This paper incorperates Bingham and bi-viscosity rheology models with the Navier—Stokes solver to
simulate the dynamics and kinematics processes of slumps for tsunami generation. The rheology models are
integrated into a computational fluid dynamics code, Splash3D, to solve the incompressible Navier—Stokes
equations with volume of fluid surface tracking algorithm. The change between un-yield and yield phases of
the slide material is controlled by the yield stress and yield strain rate in Bingham and bi-viscosity models,
respectively. The integrated model is carefully validated by the theoretical results and laboratory data with
good agreements. This validated model is then used to simulate the benchmark problem of the failure of the
gypsum tailings dam in East Texas in 1966. The accuracy of predicted flood distances simulated by both
models is about 73% of the observation data. To improve the prediction, a fixed large viscosity is introduced to
describe the un-yield behavior of tailings material. The yield strain rate is obtained by comparing the simulated
inundation boundary to the field data. This modified bi-viscosity model improves not only the accuracy of the
spreading distance to about 97% but also the accuracy of the spreading width. The un-yield region in the
modified bi-viscosity model is sturdier than that described in the Bingham model. However, once the tailing
material yields, the material returns to the Bingham property. This model can be used to simulate landslide
tsunamis.

Keywords: landslide tsunamis; slumps tsunami; bingham rheology model; bi-viscosity model; VOF; slip
surface; tailings dam; mudslide; Navier—Stokes; LES
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Numerical Simulation of Landslide Tsunamis using Bingham Model
Thi-Hong-Nhi Vuong !, Tso-Ren Wu ", Chun-Yue Wang %, Chia-Ren Chu

!Corresponding author: PhD student: Thi-Hong-Nhi Vuong (hongnhil017@g.ncu.edu.tw)
!Graduate Institute of Hydrological and Oceanic Sciences, National Central University, Taoyuan, Taiwan

2Department of Civil Engineering, National Central University, Taoyuan, Taiwan

ABSTRACT

This paper incorporates the Bingham rheology model with the Navier—Stokes solver to simulate
the tsunamis excited by a slump-type landslide. The slump is modeled as the Bingham material, in
which the rheological properties changing from the un-yield phase to yield phase is taken into account.
The volume of fluid method is used to track the interfaces between three materials: air, water, and slump.
The developed model is validated by the laboratory data of the benchmark landslide tsunami problem.
A series of rheological properties analyses is performed to identify the parameter sensitivity to the
tsunami generation. The results show that the yield stress plays a more important role than the yield
viscosity in terms of the slump kinematics and tsunami generation. Moreover, the scale effect is
investigated under the criterion of Froude number similarity and Bingham number similarity. With the
same Froude number and Bingham number, the result from the laboratory scale can be applied to the
field scale. If the slump material collected in the field is used in the laboratory experiments, only the
result of the maximum wave height can be used, and significant errors in slump shape and moving
speed are expected.

Keywords: landslide tsunamis; slumps tsunami; scale effect; Bingham number similarity; Froude
number similarity; dimensional analysis; Bingham rheology model; VOF; Navier—Stokes; LES
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Deadline: April 30, 2022 ;IlﬁCial Issu e

Advances in Experimental Hydraulics,
Coast and Ocean Hydrodynamics

Dear Colleagues:

Recent developments in various measurement technologies, either invasive or non-invasive, have
greatly promoted and expanded our understanding of flow structures in open-channel hydraulics
and coastal/oceanic hydrodynamics. Among these, the most striking advances are summarized as:
(1) Two-phase hydraulics in aerated flow (like chute flow, hydraulic jump and wave/bore breaking);
(2) Sediment transport in channel/river flow and coastal environment; (3) Flow structures underly-
ing open channel flows/surface waves with vegetation beds; (4) Internal and boundary layer flows
induced by unsteady open-channel flow or long wave propagation, together with the spatio-tem-
poral variations in accelerations and pressure gradients; (5) Coherent structures in turbulent
boundary layer with energy cascade and distinct length scales; (6) Velocity fields around hydrau-
lic/offshore structures interacting with channel flows/surface waves; (7) Impact force/pressure of
tsunami-like wave on nearshore or harbour structures; and (8) Scour phenomena around bridge
foundations in river or estuary enviroment and monopile or multi-piles of an offshore wind
turbine.

This Special Issue will continue to focus on, but not limited to, the topics abovementioned, aiming
to provide the state-of-the-art knowledges. With increasing development of green energy (e.g.,
wave, current, or wind energy), experimental studies on new types of nearshore and offshore
structures interacting with ocean currents/waves are warmly welcome. It will also serve as a
platform for collecting and exchanging the latest academic research findings in experimental
hydraulics and wave-related hydrodynamics, along with novel measurement techniques. You are
cordially invited to make a contribution to this Special Issue, rendering it successful and influential.

Keywords
€@ Open-channel/river flow 4 Wave mechanics € Sediment transport € Two-phase flow
€ Measurement technique 4 Scour around foundation of bridge/wind turbine € Impacting force

@ Turbulent boundary layer € Flow with vegetation
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