MODELLING MULTI-DECADAL SHORELINE VARIABILITY AND EVOLUTION

Melissa A. Mole!, Mark A. Davidson?, Ian L. Turner', Kristen D. Splinterl,
Ian D. Goodwin® and Andrew D. Short*

A robust and practical methodology for predicting future shoreline behaviour along sandy coastlines would be
valuable to a broad range of coastal engineering applications. Present approaches for predicting shoreline evolution
range from simple linear trend models, which cannot predict observed complex behaviour, to coupled hydrodynamic
/ sediment transport models, with seasonal to multi-year forecasting generally beyond present model capabilities. In
this work a simple empirical shoreline variability model, ShoreFor (Shoreline Forecast), is investigated using a multi-
decadal dataset to assess model performance at daily to decadal timescales. Model performance is assessed at five
alongshore locations within an embayed study site that experience varying exposure to the offshore wave climate due
to prominent adjacent headlands and display alongshore variable behaviour. To determine model sensitivity to input
wave conditions, both the measured offshore and transformed (modelled) nearshore wave data are used and results
compared. Strengths and limitations of the ShoreFor model are identified and discussed, along with ongoing model
development and planned application of this modelling technique for shoreline forecasting using future water level
and wave climate scenarios.

Keywords: shoreline evolution; predictive model; equilibrium model; cross-shore sediment transport; embayed
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OVERVIEW

Amid uncertainty regarding future climate change and the potential impacts on coastal systems and
settlements, a robust and practical methodology for predicting weekly up to decadal-scale shoreline
variability and change along sandy coastlines would be highly valuable. At the present time there are
several predictive tools in use, ranging from linear shoreline regression analyses, to coupled
hydrodynamic/sediment transport numerical schemes that attempt to include many of the key physical
processes shaping the coastline. The former approach is typically based on sporadic past observations,
assuming that the dominant trend in the past is representative of the system and will continue into the
future. For this reason, it cannot be used to forecast future variability and change that may include
changing sea levels and/or non-stationary regional wave climates. In contrast, numerical process-based
models do incorporate the key physical forcing mechanisms and controls on beach behaviour, however,
at the present time they tend to be site-specific and require extensive local datasets for calibration, with
seasonal to multi-year forecasting beyond present model capabilities.

In this work an empirical shoreline modelling approach is investigated that improves on the
generic linear trend approach by incorporating an essential time-varying component that reflects several
key physical processes, while maintaining a simple enough formulation to be driven with limited data.
The cross-shore movement of the shoreline is controlled by rapidly varying (hourly) incident wave
power and the more slowly adjusting equilibrium state of the beach, which is strongly influenced by the
antecedent morphology. Conceptually, these core ideas are based on the equilibrium beach state
prediction model of Wright ef al. (1985).

This present work, which hindcasts shoreline variability over multiple decades, builds on several
recent advances in the field of storm to seasonal timescale shoreline prediction due to predominantly
cross-shore sediment transport processes (Miller and Dean, 2004; Yates et al., 2009; Davidson et al.,
2010; Mole et al., 2011). Based on multi-year datasets from sandy beaches on both sides of the Pacific
Ocean, these studies have demonstrated the practical application of this type of empirical modelling
approach to both hindcasting and forecasting shoreline variability for simulation lengths up to several
years. The aim of this new work is to investigate the performance of an empirical shoreline forecasting
model, ShoreFor (Shoreline Forecast; Davidson et al., submitted) which refines and extends these
previous works. In this study, an unbroken 22 year monthly shoreline time-series from Narrabeen-
Collaroy, NSW, Australia, and concurrent wave data is used to test the model’s ability to reproduce the
complex and variable seasonal to multi-year behaviour observed at this site.
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STUDY SITE

This investigation draws on the extensive shoreline dataset available from the South-East
Australian Climate Change Coastal Reference Station (SEA-CCCRS) based in the Narrabeen-Collaroy,
NSW embayment, henceforth referred to as Narrabeen. At this site, monthly cross-shore profiles have
been measured at five locations spanning the 3.6 km long embayment since 1976 (see Fig. 1 and Harley
et al., 2011a, for a comprehensive discussion of the monitoring program, including measurement
techniques and uncertainties). In this study, the terms “beach width” and “shoreline position” refer to
the cross-shore position of the mean sea level contour relative to a fixed landward bench mark.

The Sydney region is characterized as wave dominated, with mean significant wave height of 1.6 m
and peak period of 10 s, and is microtidal with spring tidal range less than 2 m. Measured wave data is
available from a wave buoy located in 80 m water depth off the southern end of the study site (as
indicated in Fig. 1). A non-directional buoy was in place at this location from 1987 to 2000 and a
directional buoy since 1992. The analysis presented in this work is limited to the 1987-2011 when
concurrent beach widths and measured wave data are available.
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Figure 1. Location of the Narrabeen-Collaroy embayment on the south-east Australian C?astline. The
alongshore locations of the measured profiles are indicated as 1, 2, 4, 6 and 8 (source: Harley et al., 2011a).

The multi-decadal beach width timeseries derived from the five cross-shore profiles measured at
Narrabeen exhibit both common and contrasting behaviour as shown in Figure 2. Rapid erosion is
observed across all profiles during large storm events (e.g. 1978, 1995 and 2007) and contrasting
behaviour is evident at longer timescales, where multi-year accretion-erosion events occur at different
times at different alongshore locations (e.g. Profile 8 between 1978 and 1989; Profile 1 between 1989
and 2000). These non-uniform shoreline displacements have been attributed to a combination of cross-
shore and alongshore sediment transport processes, with recent work finding that in the order of 60% of
the variability over the 35 year record may be attributed to cross-shore sediment transport (Harley et al.,
2011b) making this an appropriate target for a purely cross-shore model like ShoreFor to reproduce.

While the range of observed cross-shore shoreline positions is up to 80 m (standard deviation up to
15m), the record mean trends are generally negligible (in the order of a few centimetres per year; see
Table 1). Thus it is apparent that the Narrabeen embayment is in a state of dynamic equilibrium with the
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long term average wave climate and water level, as the mean cross-shore shoreline position is relatively
stable during the observed decades. In the results presented in this study, the shoreline timeseries is
restricted to either 1987-2011 when offshore non-directional wave data is available, or 19922011
when offshore directional wave data is available. It is noted that the linear trends observed over these
shorter timescales differ from the record mean values as indicated in Table 1 and thus should not be
considered representative of the longer term behaviour of this site.

Table 1. Mean shoreline displacement rates at the five Narrabeen
profiles over different record lengths (m/yr)
1976 - 2011 1987 - 2011 1992 - 2011

Profile 1 0.05 -0.73 -1.82

Profile 2 0.10 -0.35 -1.01

Profile 4 -0.56 -0.72 -0.77

Profile 6 0.16 0.20 0.35

Profile 8 -0.11 0.34 0.74

{ — Monthly survey results === 2 yr running mean

Profile 1

Shoreline displacement (m)
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Figure 2. Multi-decadal record of beach width at five alongshore locations within the Narrabeen embayment.

MODEL FORMULATION
Davidson et al. (submitted) recently proposed the formulation of a new empirical shoreline
variability model, ShoreFor, within which cross-shore shoreline displacement is controlled by incident
wave power; instantaneous disequilibrium relative to the more slowly adjusting beach state; and
calibrated accretion-erosion response rates. Conceptually this model approach is adopted to replicate
observed shoreline behaviour during periods of storm and recovery:
1. Little change on an accreted beach in response to sustained low energy and low steepness waves
(low wave power and small disequilibrium).
2. Rapid erosion of an accreted beach in response to steep and energetic waves (high wave power
and large disequilibrium).
3. Slowed erosion response of eroded beach under sustained steep and energetic waves (high wave
power but small disequilibrium).
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4.  Rapid but small initial recovery of eroded beach in response to smaller, less steep waves (low
wave power but large disequilibrium).
5. Slower sustained recovery of eroded beach in response to sustained smaller, less steep waves
(low wave power and small disequilibrium).
In the ShoreFor model, the rate of change of the cross-shore shoreline coordinate x as a function of time
t is given by:
dx

 _h+ct 0.5 )
5 = b+ P (0, (D-alt) "

where: P is deepwater wave power (W/m); 2 is dimensionless fall velocity as defined in Eq. 2 (after
Gourlay, 1968 and Dean, 1973); and Q. describes the equilibrium dimensionless fall velocity as
defined in Eq. 3; c is indicative of the accretion (c+) or erosion (c-) response rate ((m/s)*(W/m)*);
and b is a linear trend term (m/s) independent of wave forcing to account for otherwise neglected
processes (e.g. alongshore sediment transport). Based on the computational simplicity of the model
formulation, an iterative method is used to solve for the optimal model coefficients. The accretion and
erosion response rates are incorporated such that at time steps where the disequilibrium term (Qe — Q)
is positive, accretion is predicted and the c+ coefficient is applied and where the disequilibrium term is
negative, erosion is predicted and the c- coefficient is applied. Dimensionless fall velocity is
incorporated as:

Hs (t)
T,(t) @

where: H; is deepwater significant wave height (m); 7, is peak period (s); and w; is sediment fall
velocity (m/s). This parameter incorporates both the forcing conditions, as wave height and period, as
well as site-specific sediment characteristics via the sediment fall velocity. By this approach, sediment
grain size and density are intrinsic to the model, thus increasing the potential for transportability
between sites and wider generic applicability.

A key feature of the ShoreFor model is the definition of the equilibrium condition that influences
both the direction and rate of cross-shore shoreline movement. In earlier model developments the
equilibrium dimensionless fall velocity was defined as the record mean value (Davidson et al., 2010).
Based on this definition, shoreline hindcasting at a seasonal timescale was achieved at one study site but
was found inadequate at storm to seasonal timescales at another site (Mole ef al., 2011). This prompted
redevelopment of the model to incorporate the time-varying equilibrium condition used here, which is a
weighted product of the antecedent wave conditions (after Wright ef al., 1985) given by:

. 0,10
D Dl
E 10 3)

where: Q; is the instantaneous (calculated hourly) dimensionless fall velocity; D is the number of
preceding days which are used in the calculation; ¢ represents the rate of “memory decay” (Wright et
al., 1985) of the system such that the weighting decreases to 10% at ¢ days prior and decreases to 1%
at 2¢ days prior. In this work, ¢ values between 5 and 380 days were tested and the optimal value of D
= 2¢ was adopted. Thus a lead time of 760 days (approximately two years) of wave data was required
at the start of each simulation to ensure that the antecedent conditions were captured fully.
Conceptually, this equilibrium condition reflects the underlying, more slowly varying beach state and
thus at a fundamental level incorporates morphodynamic feedback. This feedback is essential to
calculating the appropriate rate and direction of shoreline change at each timestep, as the same waves
can have a distinctly different impact depending on the antecedent beach state and width.

A similar model formulation has been proposed by Yates et al. (2009), which builds on the work
by Miller and Dean (2004), however, the ShoreFor model differs from that model in several ways. Most
significantly, in the ShoreFor model the equilibrium condition and thus morphodynamic feedback are
incorporated implicitly via the time varying wave steepness; rather than explicitly, as in the Yates
model, where equilibrium energy is expressed as a function of beach width with no regard for
antecedent beach state. This difference may have important implications for modelling future shoreline
evolution, as the ShoreFor model has the capability to adjust to shoreline change beyond previously

Qt) =
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observed conditions. The equilibrium condition within the ShoreFor model can evolve with a
dynamically changing wave climate without recalibration and thus may provide the capability to
forecast beach variability subject to potential future non-stationary wave climates.

SUMMARY OF RESULTS

This investigation of ShoreFor with multi-decadal time series builds on recent work with six years
of weekly beach widths, from two contrasting sandy beaches on the Australian East Coast (Davidson et
al., submitted). In this new work, simulations are extended to the 22 year timeseries when measured
wave data is available, after the initial two years required to fully characterise the antecedent conditions
as described in Eq. 3. Model performance at the five profile locations over this time period is
summarised in Table 2 and shown graphically in Figure 3.

Table 2. ShoreFor model coefficients and performance indicators at the five profile locations over
the period 1989 — 2011 (228 surveys), driven with offshore non-directional wave data.

) b ct Ratio R’ R® RMSE RMSE BSS'
.}._’ (da | (m/yr) x10® %m/s)* of linear ShoreFor linear ShoreFor
DQ_ ys) (W/m)®?) c+to c- | model model model model

(m) (m)

1 220 | -1.06 3.36 217 0.53° 0.72° 13.0 10.6 0.47
2 180 | -0.38 2.86 217 0.11 0.49 11.3 8.5 0.58
4 180 | -0.70 1.49 2.16 0.15 0.23 12.7 121 0.26
6 10 0.20 1.58 1.88 0.01 0.10 9.6 9.2 0.30
8 10 0.40 1.30 1.86 0.04 0.09 10.6 10.3 0.24
Notes:

1. BSS: The Brier Skills Score is used here to quantify the relative improvement of the ShoreFor model over the
linear model. The standard qualitative rankings are: <0 = Bad; 0 — 0.3 = Poor; 0.3 — 0.6 = Fair; 0.6 — 0.8 =
Good; 0.8 — 1.0 = Excellent (see e.g. Sutherland et al., 2004).

2.The skill of the linear trend is unusually high in this simulation (and likewise the skill of ShoreFor is increased)
based on the section of the shoreline record modelled here. From Figure 2, if this trend were extrapolated to
the start of the record, it would induce a significant error.

Model skill at the northern profiles 1 and 2 is comparable to the approximately 60% of total
variability which has been attributed to cross-shore sediment transport at this site (Harley ef al., 2011b).
At these profiles, the optimized “memory decay” (¢) value is around six months, probably reflecting the
influence of the large, low frequency variability evident throughout the record, while the rapid storm
responses are not as well captured. At the southern profiles, the optimized ¢ value is much smaller at
just 10 days, making the model more sensitive to storms, but with their effects reducing soon after each
event. While the values of the accretion and erosion response rates (c+ and c-) vary between the
profiles, they generally decrease from north (more exposed) to south (less exposed). If the shoreline
variability was well represented at all profiles, this would indicate that the north is more responsive to
the incident wave climate, however at the present time the reduced coefficients reflect the model
approaching the linear trend as low frequency variability is not well represented at the southern profiles.
The ratio of c+ to c- at all profiles is consistently around 2:1. This difference in accretion versus erosion
rates correctly reflects the observation that accretion must balance erosion for long term stability, but
beach recovery occurs during periods of less steep and less powerful waves.

As shown in Figure 3 and Table 2, ShoreFor is an improvement on the linear model at all profiles
as indicated by increased correlation, reduced RMSE and positive BSS. It is most successful at the
northern profiles 1 and 2, which are more exposed to the modal south-south-easterly wave climate at the
study site, and previously shown to be dominated by cross-shore processes (Harley ef al., 2011b). At
these profiles the model captures storm, seasonal and multi-year accretion/erosion events, although the
magnitude of this variability is under predicted and there are visible discrepancies at certain times.
Some discrepancies observed may be due to physical processes presently not included in this simple
model, such as: extreme water levels; impacts of varying wave direction (and hence different degrees of
sheltering by the adjacent headlands); alongshore sediment transport; sediment sinks or sources, such as
the nearby estuary entrance; or localised morphological features such as rip embayments or welded
sandbars, both of which occur frequently at the study site (Short, 1985).
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Figure 3. ShoreFor model application to 22 years of monthly surveyed shoreline data (5 profiles, 228
surveys) from the Narrabeen site. The model is driven with offshore wave data and calibrated to the entire
record at each location.
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While annual cycles are captured by the model at the southern profiles 6 and 8 (particularly from
2002 to 2008 as shown in Fig. 3), which are more sheltered from the predominant south-south-east
wave direction, the large amplitude multi-year accretion/erosion cycles are out of phase with the low
frequency variability in the dimensionless fall velocity timeseries (see Fig. 4). At Profile 1, the multi-
year shoreline displacement is generally inverse to the multi-year variability in the dimensionless fall
velocity timeseries (especially from 1987 to 1995). This inverse behaviour is essential for model
performance, as the cross-shore model assumes that increasing dimensionless fall velocity causes
erosion and decreasing dimensionless fall velocity causes accretion. As this pattern is absent in the
multi-year shoreline variability at the southern end of the embayment (e.g. Profile 8), the model is not
able to replicate the large lower-frequency signals, so the prediction converges toward the linear trend.
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Figure 4. Low pass filtered (cut off period of 5 years) dimensionless fall velocity timeseries and shoreline
timeseries from the northern Profile 1 and southern Profile 8, smoothed as running mean of +/- 3 months.

Based on the reduced skill of ShoreFor at the sheltered southern profiles when driven with the
offshore wave data, a SWAN model of the embayment was used to calculate nearshore timeseries at 10
m water depth to investigate what improvement could be achieved with more appropriate localised
wave data. By necessity, the simulation length was reduced from the 22 years described above to the 18
years when directional wave data is available at the study site, including the two year lead time required
to adequately characterize the antecedent conditions. A summary of model coefficients and
performance indicators when driven with both the offshore timeseries and the transformed nearshore
timeseries for all five profiles are summarised in Table 3. In some cases model skill approaches 60%,
the amount of shoreline variability attributed to cross-shore sediment transport (Harley et al., 2011b).

The optimized “memory decay” (¢) values are still around 6 months at the northern profiles and
around a week to a month at the southern profiles. Again the accretion and erosion rates vary between
profiles, but maintain the approximate c+ to c- ratio of 2:1. In contrast to the model results for the 1989-
2011 simulations (Table 2), the coefficients for the 1994-2011 simulations (Table 3) are more
consistent from north to south. When forced with the offshore wave data, the model improvement
(indicated by increased R? values) at the southern profiles is in part due to the exclusion of the early
years, where the multi-year shoreline variability does not correspond to the large changes in
dimensionless fall velocity (as shown in Fig. 4). The use of transformed nearshore data rather than the
offshore data resulted in a small improvement at all profiles, but did not correct for the large
discrepancies still observed at the southern, more sheltered profiles. The improved model predictions at
the central (profile 4) and southern profiles (profiles 6 and 8) over this shorter simulation length, when
driven with both offshore and nearshore data are shown in Figure 5.
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Table 3. ShoreFor model coefficients and performance indicators at five profiles over period 1994 — 2011

(190 surveys), driven with offshore and transformed nearshore wave data.
Wave data | © b c+ Ratio | R? R? RMSE | RMSE BSS

.%_’ (days) | (m/yr) (x10°® of c+ linear Shore- | linear | ShoreFor

DQ_ (m/s)* to c- model For model | model (m)

(W/m)®9 model | (m)

1 Offshore 180 -1.71 2.64 2.18 0.38 0.50 11.0 10.0 0.36
Nearshore | 240 -1.73 5.00 2.25 0.38 0.55 11.0 9.4 0.44

2 Offshore 160 -0.94 3.16 2.19 0.17 0.41 10.2 8.6 0.47
Nearshore | 140 -0.96 7.14 2.16 0.17 0.41 10.2 8.6 0.47

4 Offshore 180 -0.59 2.35 2.18 0.05 0.17 1241 11.4 0.30
Nearshore | 180 -0.62 5.07 2.35 0.05 0.26 121 10.9 0.36

6 Offshore 45 0.57 2.63 2.14 0.09 0.27 9.1 8.2 0.39
Nearshore | 40 0.55 7.75 2.36 0.09 0.32 9.1 8.0 0.44

8 Offshore 5 0.95 3.58 1.66 0.24 0.37 8.8 8.0 0.39
Nearshore | 10 0.94 12.54 2.08 0.24 0.41 8.8 7.8 0.42

Note: in the transformation from offshore to nearshore, wave heights reduce and periods are unchanged or
reduced only slightly, so the wave steepness and power both decrease and the coefficients (c+ and c-) must be

larger to compensate for these changes.
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Figure 5. ShoreFor model application to 18 years of monthly surveyed shoreline data (3 profiles, 190
surveys) from the Narrabeen site. The model is calibrated to the entire record at each location and results
are shown when it is driven with offshore and transformed nearshore data.

When ShoreFor is instead run only on the last 10 years of the record (2002-2011), where the multi-
year variability can be approximated by the linear trend term, the model is more successful at the
southern profiles as it captures the annual accretion-erosion cycles as shown for example at Profile 8 in
Figure 6. Here the offshore wave data is again used due to its longer record length (and minimal
improvement observed when the inshore wave data is used) and its likely broader availability for sites
without detailed nearshore wave modelling.
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Figure 6. ShoreFor model applied to 10 years of monthly surveyed shoreline data at the southern Profile 8,
driven with offshore wave data, annual cycles are evident.

Table 4. ShoreFor model coefficients and performance indicators at Profile 8 over period 2002
— 2011 (113 surveys), driven with offshore wave data.
o b c+ Ratio | R? R’ RMSE | RMSE BSS
% (days) (m/yr) (x10'8 of c+ linear ShoreFor linear ShoreFor
o (m/s)* to c- model | model model model
o (W/m)®®) (m) (m)
8 10 1.53 7.42 1.85 0.24 0.60 8.0 5.8 0.67

CONCLUSIONS AND FUTURE WORK

In order to tackle the multiple challenges of uncertain future climate and the potential impacts to
sandy coasts, the first step is being able to reproduce observed long-term (several decades) behaviour
with known forcing. In this work, the newly developed ShoreFor empirical shoreline model has been
tested with the unique long-term (multi-decadal), high resolution (monthly) survey dataset including
five alongshore locations within the Narrabeen-Collaroy embayment in south east Australia. The model
was first tested with the available offshore wave data and calibrated to each profile to examine the
model performance. In particular, the variation in accretion/erosion response rates along the embayment
from the more exposed northern end to the more sheltered southern end decreased with wave exposure.
At all locations it was shown to provide an improvement over the widely adopted technique of a linear
trend fit through long term data, with seasonal to non-cyclic multi-year accretion-erosion cycles
represented. However, this improvement was minimal at the sheltered southern end of the embayment.
The offshore wave data was then transformed to appropriate nearshore timeseries with a SWAN model
to determine if errors in wave climate contributed to the decrease in model skill, however only marginal
improvement in model fit was achieved, indicating that other processes (such as longshore transport)
likely dominate the southern end of the embayment (e.g. Harley et al., 2011b).

The model was successfully applied at the southern profiles for simulation lengths of up to 10
years, where the decadal-scale shoreline variability was approximately linear. Based on these findings,
it appears that the multi-year variability observed in the shoreline dataset must be characterised in a
different way. In previous work it has been attributed either wholly or partially to alongshore sediment
transport and further ShoreFor model development is in progress aimed at incorporating these
processes. The observed multi-year accretion events could also be influenced by lagged cross-shore
sediment transport from beyond the surf zone (e.g. Short, 1985; Cowell et al., 2000) and further
investigation of the local sediment supply must be completed to assess this possibility. Detailed analysis
is also underway of the data requirements of this modelling approach to inform further monitoring
efforts in regards to how frequently and over what length of time shoreline data must be collected to
characterise a sandy beach system.

Work is presently underway to further investigate the factors influencing the multi-year shoreline
variability at the sheltered profiles and how these might be incorporated into the model. Model
validation will then be performed utilizing both seen and unseen shoreline data and synthetic wave
timeseries (e.g. Davidson et al., 2010). It is anticipated that this ongoing work will assist to inform
further understanding of the distinct and spatially variable behaviour observed at this site; and to
explore the challenges associated with model application at a range of different sites. The next step will
be to drive the model with potential future wave and water level scenarios and examine the range of
likely shoreline responses. This work has implications for coastal zone management as it may identify
any “tipping points” where a systematic change is observed due to increasing water levels and/or
changes in wave characteristics.
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Koichiro Ohira, Tomoya Shibayama, Miguel Esteban, Takahito Mikami, Tomoyuki currents.52
Takabatake, Makito Kokado
EXTREME WATER LEVEL EXCEEDANCE PROBABILITIES AROUND AUSTRALIA PDE
Leigh MacPherson, Ivan David Haigh, Matthew Mason, Sarath Wijeratne, Charitha currents.53
Pattiaratchi, Steve George
PIV MEASUREMENTS OF PARTICLE VELOCITIES AND TRAJECTORIES FOR INTERNAL PDE
WAVES PROPAGATING IN A TWO-LAYER FLUID ON A SLOPING BOUNDARY
Motohiko Umeyama, Kim-Cuong Nguyen currents.54
MEASUREMENTS OF SURFACE KINEMATICS AND TEMPERATURE IN THE SURF AND PDE
SWASH ZONES USING INFRARED IMAGE VELOCIMETRY
Zhi-Cheng Huang, Kao-Shu Hwang, Luc Lenain, W. Kendall Melville, Hwung-Hwang currents.55
Hwung
SIMULTANEOUS SURFACE AND SUBSURFACE AIR AND WATER FLOWS MODELLING IN PDE
THE SWASH ZONE
Jonathan Desombre, Denis Morichon, Mathieu Mory currents.56
IMPACT OF NOURISHMENTS ON NEARSHORE CURRENTS AND SWIMMER SAFETY ON PDE
THE DUTCH COAST
Roeland De Zeeuw, Matthieu A. de Schipper, Dano Roelvink, Sierd de Vries, Marcel currents.57
J. F. Stive
TIDAL WAVE REFLECTION FROM THE CLOSURE DAM IN THE GUADALQUIVIR ESTUARY PDE
(SW SPAIN)
Manuel Diez-Minguito, Asuncién Baquerizo, Miguel Ortega-Sanchez, Inmaculada currents.58
Ruiz, Miguel Angel Losada
SHEAR-DRIVEN FLUSHING OF MICRO-TIDAL MARINAS PDE
Enda Murphy, Mathieu Deiber, Sylvain Perrin currents.59

Sediment Transport and Morphology

COMPREHENSIVE STUDY OF SWASH-ZONE HYDRODYNAMICS AND SEDIMENT PDF
TRANSPORT
Jack Puleo, Chris Blenkinsopp, Daniel Conley, Gerd Masselink, Paul Russell, lan sediment.1
Turner, Daniel Buscombe, Thijs Lanckriet, Robert McCall, Timothy Poate
SAND TRANSPORT IN THE SWASH ZONE IN LOW-ENERGY WAVE CONDITIONS PDF
Paulo Alves Silva, Tiago Abreu, Francisco Sancho, Oscar Ferreira, Maria Bezerra, sediment.2
Luis Ferreira, Mariana Rocha, Conceicao J. Fortes
SCOUR DEVELOPMENT IN COMPLEX SEDIMENT BEDS PDFE
Kate Emily Porter, Richard Simons, John Harris, Tiago Fazeres Ferradosa sediment.3
PROBABILITY OF EXCEEDING THE CRITICAL SHEAR STRESS FOR SAND MOTION IN PDF
SPECIFIC WAVE AND CURRENT CONDITIONS
Pierre-Yves Henry, Alf Tarum, @ivind Artsen, Dag Myrhaug, Muk Chen Ong sediment.4
APPLICATION OF A NEW SAND TRANSPORT FORMULA WITHIN THE CROSS-SHORE PDF
MORPHODYNAMIC MODEL UNIBEST-TC
Jebbe van der Werf, Harm Nomden, Jan Ribberink, Dirk-Jan Walstra, Wouter sediment.5
Kranenburg
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WHAT DETERMINES THE WAVELENGTH OF SELF-ORGANIZED SHORELINE SAND PDE
WAVES?

Albert Falqués, Niels van den Berg, Francesca Ribas, Miquel Caballeria sediment.6
NUMERICAL AND EXPERIMENTAL STUDY OF DAM-BREAK FLOOD PROPAGATION AND PDE
ITS IMPLICATION TO SEDIMENT EROSION

Hung-Chu Hsu, A. Torres-Freyermuth, Tian-Jian Hsu, Hwung-Hweng Hwung sediment.7
NUMERICAL SIMULATION STUDY ON DEPOSITION DOWNSTREAM ESTUARINE SLUICE PDE

Xiping Dou, Xinzhou Zhang, Xiangming Wang, Jinhua Wang sediment.8
A 3D NUMERICAL INVESTIGATION OF FINE SEDIMENT TRANSPORT IN AN PDE
OSCILLATORY CHANNEL

Tian-Jian Hsu, Xiao Yu, Celalettin E. Ozdemir, S. Balachandar sediment.9
THREE-DIMENSIONAL MORPHODYNAMIC MODEL TO SANDY BEACH WITH NON-ERODED PDE
HARD BOTTOM

Yukihiko Hasegawa, Masamitsu Kuroiwa, Yuhei Matsubara, Yasushi Icimura, sediment.10

Yoshiyuki Nagaishi
EROSION AND ACCRETION ON CURVED BEACH PDE

Kideok Do, Nobuhisa Kobayashi, Kyung-Duck Suh sediment.11
A COASTAL AREA MODEL CONSIDERING WAVE-CURRENT INTERACTION AND ITS PDE
APPLICATION TO WIDE-CRESTED SUBMERGED BREAKWATER

Masamitsu Kuroiwa, Ahmed Khaled Seif, Yuhei Matsubara, Yasushi Ichimura, sediment.12

Hajime Mase, Mazen Abualtayef
MODELING BEACH PROFILE EVOLUTION — A STATISTICAL-PROCESS BASED APPROACH PDE

Douglas Pender, Harshinie Karunarathna sediment.13
LONG-TERM PREDICTION OF BEACH PROFILE AND SEDIMENT GRAIN SIZE PDFE
CHARACTERISTIC AT LOW ENERGY BEACH

Gozo Tsujimoto, Masahiro Tamai, Fumihiko Yamada sediment.14
GRAVEL BEACH PROFILE EVOLUTION IN WAVE AND TIDAL ENVIRONMENTS PDE

Mohamad Hidayat Jamal, David J. Simmonds, Vanesa Magar sediment.15
A MODEL OF BEACH PROFILE EVOLUTION INCLUDING WAVE-UNDERTOW INTERACTION PDE

Chi Zhang, Jinhai Zheng, Titi Sui, Zeki Demirbilek, Lihwa Lin sediment.16
INFLUENCES OF CLIMATE CHANGE ON BEACH PROFILE PDE

Kentaro Hayashi, Nobuhito Mori, Hajime Mase, Yoshiaki Kuriyama, Nobuhisa sediment.17

Kobayashi
AN ANALYSIS OF CROSS-SHORE PROFILE EVOLUTION OF A SAND AND A COMPOSITE PDE
SAND-GRAVEL BEACHES

Harshinie Karunarathna, Jose Horrillo-Caraballo, Roshanka Ranasinghe, Andrew sediment.18

Short, Dominic Reeve
COMPARISON OF SEDIMENT TRANSPORT MODELS WITH IN-SITU SAND FLUX PDE
MEASUREMENTS AND BEACH MORPHODYNAMIC EVOLUTION

Adrien Cartier, Philippe Larroudé, Arnaud Héquette sediment.19
SCHMIDT NUMBER OF SAND SUSPENSIONS UNDER OSCILLATING GRID TURBULENCE PDE

Daniel Buscombe, Daniel Conley sediment.20
A 3D SEDIMENT TRANSPORT MODEL FOR COMBINED WAVE-CURRENT FLOWS PDE

Peifeng Ma, Ole Secher Madsen sediment.21
COUPLED 3D MODELING OF TURBIDITY MAXIMUM DYNAMICS IN THE LOIRE ESTUARY, PDE
FRANCE

Regis Walther, Julien Schaguene, Luc Hamm, Eric David sediment.22
NUMERICAL MODELLING OF HYDRODYNAMICS AND SEDIMENT TRANSPORT IN THE PDE
SURF ZONE : A SENSITIVITY STUDY WITH DIFFERENT TYPES OF NUMERICAL MODELS

Koen Jacobus Martha Trouw, Nicolas Zimmermann, Mieke Mathys, Rosalia Delgado, sediment.23

Dano Roelvink
QUANTIFYING NEARSHORE MORPHOLOGICAL RECOVERY TIME SCALES USING ARGUS PDE
VIDEO IMAGING: PALM BEACH, SYDNEY AND DUCK, NORTH CAROLINA

Roshanka Ranasinghe, Rob Holman, Matthieu de Schipper, Tom Lippmann, Jennifer sediment.24

Wehof, Trang Minh Duong, Dano Roelvink, Marcel Stive
MULTIPLE REGRESSION ANALYSIS OF EFFECTS OF BAR AND TIDE ON SHORELINE PDF
CHANGE

Masayuki Banno, Yoshiaki Kuriyama sediment.25
SHOREWARD SAND TRANSPORT OUTSIDE THE SURFZONE, NORTHERN GOLD COAST, PDE
AUSTRALIA

Dean Patterson sediment.26
A NOVEL CELLULAR AUTOMATA APPROACH TO ESTUARINE MORPHODYNAMIC PDE
MODELLING

lan Bentley, Harshinie Karunarathna sediment.27
RE-ASSESSMENT AND UPDATE OF BULK LONGSHORE SEDIMENT TRANSPORT PDE
FORMULAS

Jodo Mil-Homens, Roshanka Ranasinghe, Jaap van Thiel de Vries, Marcel Stive sediment.28
NONUNIFORM ALONGSHORE SEDIMENT TRANSPORT INDUCED BY COASTLINE PDE
CURVATURE
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Alejandro Lépez-Ruiz, Miguel Ortega-Sanchez, Asuncion Baquerizo, David Navidad,
Miguel Angel Losada
MODELLING DUNE EROSION, OVERWASH AND INUNDATION OF BARRIER ISLANDS
Bas Hoonhout, Jaap van Thiel de Vries
ADAPTATION OF A BOUSSINESQ WAVE MODEL FOR DUNE EROSION MODELING
Nils Droenen, Rolf Deigaard
DUNE EROSION PHYSICAL, ANALYTICAL AND NUMERICAL MODELLING
Felice D'Alessandro, Giuseppe Roberto Tomasicchio, Fausta Musci, Andrea Ricca
PROCESS-BASED MODELING OF COASTAL DUNE DEVELOPMENT
Martijn Christiaan Muller, Dano Roelvink, Arjen Luijendijk, Sierd de Vries, Jaap van
Thiel de Vries
WAVE OVERWASH OF VEGETATED DUNES
Christine Gralher, Nobuhisa Kobayashi, Kideok Do
PREDICTION OF DEVELOPMENT OF SAND SPITS AND CUSPATE FORELANDS WITH
RHYTHMIC SHAPES CAUSED BY SHORELINE INSTABILITY USING BG MODEL
Masumi Serizawa, Takaaki Uda, Shiho Miyahara
OPERATIONAL FORECASTING OF BEACH MORPHODYNAMICS. RELIABILITY AND
PREDICTIONS LIMITS
Agustin Sanchez-Arcilla, Viceng Gracia, Manel Grifoll, Manuel Garcia, Elena Pallarés
EXPERIMENTAL INVESTIGATION ON DYNAMIC EQUILIBRIUM BAY SHAPE
Sutat Weesakul, Somruthai Tasaduak
EXPERIMENTAL STUDY ON THE EFFECTS OF THE OFFSHORE NOURISHMENT USING THE
COASER SANDS WITH THE CROSS-SHORE SEASONAL CHANGE

Yoko Shibutani, Yuhei Matsubara, Masamitsu Kuroiwa, Noriko Yao
A NEW CONCEPTUAL MODEL FOR AEOLIAN TRANSPORT RATES ON BEACHES
Sierd de Vries, Marcel Stive, Leo van Rijn, Roshanka Ranasinghe
AN ENERGETIC TYPE MODEL FOR THE CROSS-SHORE DISTRIBUTION OF TOTAL
LONGSHORE SEDIMENT TRANSPORT
Cuneyt Baykal, Aysen Ergin, Isikhan Guler
APPLYING AN ANALOGUE FOR A CONCEPTUAL MODEL FOR THE DEVELOPMENT OF A
MEGA NOURISHMENT
Fernanda Achete, Arjen Luijendijk
COMPARISON OF 2D AND 3D LARGE SCALE MORPHOLOGICAL MODELING OF
OFFSHORE WIND FARMS USING HPC
Elizabeth Christie, Ming Li, Charles Moulinec
A LONG-TERM EQUILIBRIUM BEACH PLANFORM MODEL FOR COASTAL WORK DESIGN
Verénica Canovas, Raul Medina
SEDIMENT- AND MORPHODYNAMICS OF SHOREFACE NOURISHMENTS ALONG THE
NORTH-HOLLAND COAST
Ben de Sonneville, Ad van der Spek
LAG EFFECTS IN MORPHODYNAMIC MODELLING OF ENGINEERING IMPACTS
Michiel A.F. Knaapen, David M. Kelly
RIDGE-RUNNEL MIGRATION

Jens Figlus, Nobuhisa Kobayashi, Christine Gralher
SEDIMENT TRANSPORT AT THE BOTTOM OF SEA WAVES
Giovanna Vittori, Paolo Blondeaux
INVESTIGATION OF THE SWASH ZONE EVOLUTION AT WAVE TIME SCALE
Jessica Astier, Dominique Astruc, Laurent Lacaze, Olivier Eiff
BEACH MEMORY
Imen Turki, Raul Medina, Mauricio Gonzalez
SHEETFLOW SEDIMENT TRANSPORT UNDER SKEWED - ASYMMETRIC WAVES AND
CURRENTS
Le Phuong Dong, Shinji Sato
EFFECT OF SURFACE ROLLERS ON THE FORMATION OF CRESCENTIC BARS
Daniel Calvete, Francesca Ribas, Huib E. de Swart, Albert Falques
THE MORPHOLOGICAL RESPONSE OF BEACHES PROTECTED BY DIFFERENT
BREAKWATER CONFIGURATIONS
Carlo Lorenzoni, Matteo Postacchini, Alessandro Mancinelli, Maurizio Brocchini
SEDIMENT SORTING AND BEACH MORPHOLOGY UNDER PLUNGING WAVE BREAKING
Adrian Pedrozo-Acufia, Diana Resendiz, Edgar Mendoza, Rodolfo Silva
NUMERICAL MODELING OF COASTAL INUNDATION AND SEDIMENTATION BY STORM
SURGE, TIDES, AND WAVES AT NORFOLK, VIRGINIA, USA
Honghai Li, Lihwa Lin, Kelly A. Burks-Copes
INFLUENCE OF NON-LINEAR WAVES AND UNDERTOW IN SANDBAR DEVELOPMENT

Tiago Abreu, Francisco Sancho, Paulo A. Silva
WAVE FLUME-BASED EVALUATION OF SUSPENDED SAND TRANSPORT IN BREAKING
WAVES

Junichi Otsuka, Yasunori Watanabe
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APPLICABILITY OF SUSPENDED SEDIMENT CONCENTRATION FORMULAE TO PDE
LARGE-SCALE BEACH MORPHOLOGICAL CHANGES

Ravindra Jayaratne, Yasufumi Takayama, Tomoya Shibayama sediment.57
MEASUREMENT AND MODELING OF THE INFLUENCE OF GRAIN SIZE AND PRESSURE PDE
GRADIENTS ON SWASH ZONE SEDIMENT TRANSPORT

llya Khairanis Othman, Tom E. Baldock, David P. Callaghan sediment.58
LITTORAL TRANSPORT MODELING FOR OCEAN BEACH AND SAN FRANCISCO BIGHT, PDE
CALIFORNIA

Lihwa Lin, Honghai Li, Frank Wu, Lisa Andes sediment.59
LONG-TERM NEARSHORE BATHYMETRY EVOLUTION FROM VIDEO IMAGERY: A CASE PDF
STUDY IN THE MIYAZAKI COAST

Haijiang Liu, Makoto Arii, Shinji Sato, Yoshimitsu Tajima sediment.60
PREDICTION OF BEACH EROSION CAUSED BY REDUCTION OF FLUVIAL SAND SUPPLY PDE
DUE TO EXCESS SAND MINING AND BEACH RECOVERY AFTER PROHIBITION OF
MINING

Toshiro San-nami, Takaaki Uda, Norikazu Ohashi, Hitoshi lwamoto, Masumi sediment.61

Serizawa, Toshinori Ishikawa, Shiho Miyahara
FIELD INVESTIGATION OF SIZE DISTRIBUTION OF SUSPENDED SEDIMENT USING PDE
LISST-100

Yoshiaki Kuriyama, Takayuki Suzuki, Shin-ichi Yanagishima, Ken-ichi Uzaki, Yoshio sediment.62

Ishino, Hikari Sakamoto
EVALUATION OF NOURISHMENT SCHEMES BASED ON LONG-TERM MORPHOLOGICAL PDE
MODELING

Nicholas Grunnet, Sten Esbjgrn Kristensen, Nils Drgnen, Rolf Deigaard, Caroline sediment.63

Tessier, Nicolas Forain
FINAL DESIGN OF THE NAGS HEAD BEACH NOURISHMENT PROJECT USING A PDE
LONGSHORE NUMERICAL MODEL

Haiging Liu Kaczkowski, Timothy W Kana sediment.64
NUMERICAL SIMULATION OF THREE-DIMENSIONAL SEGMENTATION OF ELONGATED PDE
WATER BODY USING BG MODEL

Takaaki Uda, Masumi Serizawa, Shiho Miyahara sediment.65
MODELLING OF THE IMPACT OF A WAVE FARM ON NEARSHORE SEDIMENT TRANSPORT PDE

Raul Gonzalez, Qingping Zou, Shunqi Pan sediment.66
TWEED RIVER ENTRANCE AND BYPASS SEDIMENT DYNAMICS PDE

Ron Cox, Daniel Howe sediment.67
LONG TERM BEACH EROSION: MORPHODYNAMIC CASE STUDY IN MONT-ROIG BEACH, PDE
SPAIN

Jordi Galofré, Jordi Galofré, Dolores Ortiz, Raul Medina sediment.68
THE BRANCHING CHANNEL NETWORK IN THE YANGTZE ESTUARY PDE

Zheng Bing Wang, Pingxing Ding sediment.69
LONG TERM EVOLUTION OF BALTIC SEA SANDY BEACH FORCED BY WINTER NORTH PDE
ATLANTIC OSCILLATION (NAOWI)

Rozynski Grzegorz, Piotr Szmytkiewicz sediment.70
OFFSHORE SAND DISCHARGE CAUSED BY CONSTRUCTING COASTAL STRUCTURES ON PDE
A STEEP COAST WITH A LARGE SHORELINE CURVATURE

Shiho Miyahara, Takaaki Uda, Masumi Serizawa, Shusuke Watanabe sediment.71
THE INFLUENCE OF CALCARENITE LIMESTONE REEFS ON BEACH EROSION AND PDE
RECOVERY, FROM SECONDS TO YEARS

Shari L. Gallop, Cyprien Bosserelle, Charitha B. Pattiaratchi, lan Eliot, lvan D. sediment.72

Haigh
USE OF DIGITAL HOLOGRAPHIC CAMERAS TO EXAMINE THE MEASUREMENT AND PDF
UNDERSTANDING OF SEDIMENT SUSPENSION IN THE NEARSHORE

Daniel Conley, Daniel Buscombe, Alex Nimmo-Smith sediment.73
BEHAVIOR OF THE BEACHES ON THE NORTH OF SPAIN PDE

Antonio Lechuga, Jose de la Pefia, Ana Anton, Galo Diez sediment.74
SEDIMENT DYNAMICS IN LAGOS HARBOUR - RECONNAISSANCE ON EFFECTS OF PDE
DREDGING

Thomas Vijverberg, Michiel Reneerkens, Han Winterwerp, Olaf Scholl, Y. Haruna sediment.75
INFLUENCE OF INLET / SHOAL COMPLEX ON ADJACENT SHORELINES VIA INLET SINK PDE
METHOD

Kelly Rankin Legault, Tanya Beck, Jason Engle sediment.76
PREDICTION OF BEACH CHANGES AROUND ARTIFICIAL REEF USING BG MODEL PDE

Hiroaki Fujiwara, Takaaki Uda, Toshiaki Onishi, Shiho Miyahara, Masumi Serizawa sediment.77
FIELD MEASUREMENTS OF SHEET FLOW SEDIMENT TRANSPORT IN THE SWASH ZONE PDE

Thijs Lanckriet, Jack A. Puleo, Gerd Masselink, lan Turner, Daniel Conley, Chris sediment.78

Blenkinsopp, Paul Russell
ASSESSING SHORELINE CHANGE USING SATELLITE-DERIVED SHORELINES IN PDF
PROGRESO, YUCATAN, MEXICO

Gabriela Garcia-Rubio, David Huntley, Paul Russsell sediment.79
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INFLUENCE OF DAMAGED GROINS ON NOURISHED SEASHORE PDE
Rafal Ostrowski, Zbigniew Pruszak, Jan Schénhofer, Marek Szmytkiewicz, Piotr sediment.80
Szmytkiewicz

A COMPREHENSIVE SEDIMENT BUDGET FOR THE MISSISSIPPI BARRIER ISLANDS PDE
Dirk-Jan Walstra, J. de Vroeg, J. van Thiel de Vries, C. Swinkels, A. Luijendijk, W. sediment.81
de Boer, R. Hoekstra, B. Hoonhout, J. Henrotte, T. Smolders, F. Dekker, E. Godsey

SPATIOTEMPORAL ANALYSIS OF VARIATIONS OF CERTAIN MORPHOLOGICAL BEACH PDE

FORMS
Zbigniew Pruszak, Jan Schoénhofer, Grzegorz RézZyriski sediment.82

PHYSICAL MODELING STUDY ON SCOUR AND SCOUR COUNTERMEASURE FOR PDF

SEA-CROSSING BRIDGE PIERS
Hsin Hung Chen, Ray-Yeng Yang, Ping-Chiao Kuo, Hwung-Hweng Hwung sediment.83

CONTRASTING STORM IMPACTS ON GRAVEL BEACHES — EXAMPLES FROM SOUTH PDE

ENGLAND
Tim Poate, Robert McCall, Gerd Masselink, Paul Russell, Mark Davidson sediment.84

INFLUENCE OF THE WAVE REGIME IN COASTAL SEDIMENT BUDGET: PRESENT AND PDE

FUTURE SCENARIOS
Sandra Plecha, Carina L. Lopes, Nicolas Bruneau, Nuno A. Ribeiro, Paulo A. Silva, sediment.85
André B. Fortunato, Jodo M. Dias

MORPHOLOGICAL MODELLING OF THE RESPONSE TO A SHIPWRECK - A CASE STUDY PDF

AT CAPE TOWN
Sten Esbjgrn Kristensen, Rolf Deigaard, Nlls Drgnen, Jgrgen Fredsoe, Stephen sediment.86
Luger

DEPTH OF CLOSURE DETERMINATION IN THE VICINITY OF COASTAL STRUCTURE PDE
Widyaningtias Widyaningtias, Hitoshi Tanaka, Susumu Kanayama sediment.87

METHOD TO PREDICT LONG TIME SPAN OF SCOUR AROUND OFFSHORE WIND TURBINE PDE

FOUNDATIONS
Martin Dixen, Iris Pernille Lohmann, Erik Damgaard Christensen sediment.88

INTERTIDAL FINGER BARS AT EL PUNTAL SPIT, BAY OF SANTANDER, SPAIN PDE
Roland Garnier, Raul Medina, Erica Pellon, Albert Falqués, Imen Turki sediment.89

INVESTIGATIONS ON SCOUR DEVELOPMENT AT TRIPOD FOUNDATIONS FOR OFFSHORE PDE

WIND TURBINES: MODELING AND APPLICATION
Arne Stahlmann, Torsten Schlurmann sediment.90

MANAGEMENT OF AEOLIAN SAND TRANSPORT ON A DIKE, DUNKIRK SEAPORT, FRANCE PDE
Antoine Tresca, Marie-Héléne Ruz, Stéphane Raison, Pascal Grégoire sediment.91

RIVERBED EVOLUTION OF YANGTZE ESTUARY AND ITS RESPONSE TO THE PDE

HYDRODYNAMIC CHANGES AT UPSTREAM
Yongping Chen, Ninglin Jiang, Changkuan Zhang sediment.92

FIELD MEASUREMENTS OF BEDFORMS IN A RIP CHANNEL ON A MACRO-TIDAL BEACH PDE
Antony Thorpe, Jon Miles, Gerd Masselink, Paul Russell, Tim Scott, Martin Austin sediment.93

DUNE EROSION ABOVE REVETMENTS PDF
Jaap van Thiel de Vries sediment.95

STUDY OF CLIFF SHORELINE EROSION PDE
Gregorio Gomez-Pina, Juan José Mufioz-Pérez, Miguel Figueres, Joaquin M. Garrido, sediment.96
Daniel Ponce de Leén, Angela Pérez, Marta Velasco, Susana Lizondo

MODELING ALTERNATIVES FOR EROSION CONTROL AT MATAGORDA COUNTY,TEXAS, PDE

WITH GENCADE
Ashley Frey, James Rosati, Ill, Kenneth J. Connell, Hans Hanson, Magnus Larson sediment.97

MODELLING MULTI-DECADAL SHORELINE VARIABILITY AND EVOLUTION PDE
Melissa A. Mole, Mark A. Davidson, lan L. Turner, Kristen D. Splinter, lan D. sediment.98
Goodwin, Andrew D. Short

TRANSPORT OF RESUSPENDED DREDGED SEDIMENT NEAR CORAL REEFS AT APRA PDE

HARBOR, GUAM
Tahirih Lackey, Joseph Gailani, Sung-Chan Kim, David King, Deborah Shafer sediment.99

ICOASST — INTEGRATING COASTAL SEDIMENT SYSTEMS PDE
Robert J. Nicholls, Andy Bradbury, Helene Burningham, Justin Dix, Michael Ellis, sediment.100

Jon French, Jim W. Hall, Harshinie U. Karunarathna, Jonathan Lawn, Shunqi Pan,
Dominic E. Reeve, Benedict Rogers, Alejandro Souza, Peter K. Stansby, James
Sutherland, Owen Tarrant, Michael Walkden, Richard Whitehouse

CHARACTERIZATION OF PROCESSES INVOLVED IN THE RESET OF A SUBTIDAL BAR PDE
Brice Blossier, Christophe Briére, J.A. Roelvink, D.J.R. Walstra sediment.101
DUNE EROSION NEAR SEA WALLS: MODEL-DATA COMPARISON PDE
Pieter Van Geer, Bram De Vries, Ap Van Dongeren, Jaap Van Thiel de Vries sediment.102
SAND BORROW AREA DESIGN REFINEMENT TO REDUCE MORPHOLOGICAL IMPACTS: A PDE
CASE STUDY OF PANAMA CITY BEACH, FLORIDA, USA.
Luana Taiani, Lindino Benedet, Lucas Silveira, Stephen Keehn, Nicole Sharp, Rafael sediment.103
Bonanata
DEVELOPMENT OF DYNAMIC SEDIMENT BUDGET TO PREDICT FUTURE SHORELINE PDE

POSITIONS ON A SAND LIMITED SHORELINE IN LOUISIANA
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Arpit Agarwal, Josh Carter, Matt Campbell, Hugo Bermudez sediment.104
Modeling swash zone sediment transport at Truc Vert Beach PDE
Arnold van Rooijen, Ad Reniers, Jaap van Thiel de Vries, Chris Blenkinsopp, Robert sediment.105
McCall
EVALUATION OF THE RELATIONSHIPS BETWEEN NAVIGATION CHANNEL DREDGING PDE
AND EROSION OF ADJACENT BEACHES IN SOUTHERN BRAZIL
Lucas Ferreira da Silveira, Lindino Benedet, Morjana Signorin, Rafael Bonanata sediment.106
BEACH EROSION COUNTERMEASURE USING NEW ARTIFICIAL REEF BLOCKS PDE
Kyuhan Kim, Sungwon Shin, Chongkun Pyun, Hyun Dong Kim, Nobuhisa Kobayashi sediment.107
MORPHOLOGICAL MODELING OF A HIGHLY DYNAMIC TIDAL INLET AT SHIPPAGAN PDE
GULLY, CANADA
Seth Logan, loan Nistor, Andrew Cornett, Thierry Faure, Alain Drouin sediment.108
PLANNING, PRELIMINARY DESIGN, AND INITIAL PERFORMANCE OF THE NAGS HEAD PDE
BEACH NOURISHMENT PROJECT
Timothy W Kana, Haiqing Liu Kaczkowski sediment.109
MORPHOLOGY CHANGE CAUSED BY THE 2011 GREAT TOHOKU TSUNAMI WAVE — PDE
MECHANISM OF RECENT CLOSURE AND BREACHING OF THE NANAKITA RIVER MOUTH
Xuan Tinh Nguyen, Hitoshi Tanaka, Ryutaro Hirao, Eko Pradjoko, Akira Mano, Keiko sediment.110
Udo
LONGSHORE TRANSPORT AND SEDIMENTATION IN A NAVIGATION CHANNEL AT PDE
BLANKENBERGE (BELGIUM)
Nicolas Zimmermann, Koen Trouw, Li Wang, Mieke Mathys, Rosalia Delgado, Toon sediment.111
Verwaest
PERFORMANCE OF PERCHED BEACH NOURISHMENTS PDE
Rosaria Ester Musumeci, Luca Cavallaro, Enrico Foti sediment.112
EVOLUTION OF LOCAL SCOUR AROUND A COLLARED MONOPILE THROUGH TIDAL PDE
CYCLES
David J McGovern, Suzana llic, Andrew M Folkard, Stuart J McLelland, Brendan J sediment.113
Murphy
LAND COVER AND SEDIMENT LAYERS AS CONTROLS OF INLET BREACHING PDE
Mustafa Onur Kurum, Margery Overton, Helena Mitasova sediment.114

m

DESIGN OF DETACHED BREAKWATERS FOR COASTAL PROTECTION: DEVELOPMENT PDE
AND APPLICATION OF AN ADVANCED NUMERICAL MODEL

Theophanis V. Karambas sediment.115
COUPLED WAVE-BED DYNAMICS, ATCHAFALAYA SHELF, LOUISIANA PDE
Cihan Sahin, llgar Safak, Alexandru Sheremet sediment.116
BEACH CHANGES CAUSED BY EXTENSION OF OFFSHORE BREAKWATER AND PDE
LIMITATIONS OF ARTIFICIAL REEFS CONSTRUCTED AS A MEASURE AGAINST BEACH
EROSION
Yasuhito Noshi, Takaaki Uda, Yukiyoshi Hoshigami sediment.117
BEACH CHANGES AROUND DAWU FISHING PORT IN TAIWAN CAUSED BY PDE
OBSTRUCTION OF LONGSHORE SAND TRANSPORT AND MEASURES
Takayuki Kumada, Takaaki Uda, Jimmy J. Y. Liu sediment.118
MORPHODYNAMICS OF A CARIBBEAN BEACH FRINGED BY A CORAL REEF PDE
Amaia Ruiz de Alegria-Arzaburu, Ismael Marifio-Tapia, Cecilia Enriquez, Rodolfo sediment.119
Silva-Casarin, Mariana Gonzalez-Leija
DEVELOPMENT AND FIELD VALIDATION OF A 2DH CURVILINEAR STORM IMPACT PDE
MODEL
Dano Roelvink, Guus Stelling, Bas Hoonhout, Johan Risandi, Walter Jacobs, Davide sediment.120
Merli
SEDIMENT BUDGET FORMULATION VIA EXHAUSTIVE SEARCH METHOD PDE
Jason A. Engle, Kelly R. Legault, Julie D. Rosati sediment.121

EFFECTS OF WAVE BREAKING AND BEACH SLOPE ON TOE SCOUR IN FRONT OF A
VERTICAL SEAWALL

T

Qingping Zou, Zhong Peng, Pengzhi Lin sediment.122
INVESTIGATING THE RECESSION PROCESS OF COMPLEX SOFT CLIFF COASTS: AN ISLE PDE
OF WIGHT CASE STUDY

Natasha Elizabeth Carpenter, Caroline Stuiver, Robert Nicholls, William Powrie, sediment.123

Mike Walkden
STATISTICAL PREDICTION OF COASTAL AND ESTUARINE EVOLUTION PDE

Vanesa Magar, Markus S. Gross, George Probert, Dominic E. Reeve, Yuzhi Cai sediment.124
CHRONIC BEACH EROSION INDUCED BY COASTAL STRUCTURES IN CHELEM, YUCATAN PDE

Maria Alejandra Lira-Pantoja, Alec Torres-Freyermuth, Christian Mario Appendini, sediment.125

Diana Carolina Fernandez, Paulo Salles, Ernesto Tonatiuh Mendoza, José L6pez,
Adrian Pedrozo-Acufia

MATERIAL PLACEMENT IN THE NEARSHORE: LABORATORY AND NUMERICAL MODEL PDE
INVESTIGATION

Bradley D. Johnson, Ernest R. Smith sediment.126
INVESTIGATING THE BEACH PREDICTIONS OF A NEW LONG-TERM NUMERICAL PDE
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MORPHOLOGICAL MODEL — A CARIBBEAN CONTEXT

Deborah Ann Villarroel-Lamb sediment.127
PILOT PROJECT SAND GROYNES DELFLAND COAST PDE
Roderik Hoekstra, Dirk-Jan R. Walstra, Cilia S. Swinkels sediment.128

Coastal Structures

INNOVATIVE BREAKWATERS DESIGN FOR WAVE ENERGY CONVERSION PDF
Diego Vicinanza, D. Stagonas, G. Mdller, J. H. Ngrgaard, T.L. Andersen structures.1
TURBINE-CHAMBER COUPLING IN AN OWC WAVE ENERGY CONVERTER PDE
Ilvan Lopez, Gregorio Iglesias, Mario Lopez, Francisco Castro, Miguel Angel structures.2
Rodriguez
ON MOORING DESIGN OF WAVE ENERGY CONVERTERS: THE SEABREATH APPLICATION PDF
Luca Martinelli, Piero Ruol, Giampaolo Cortellazzo structures.3
EFFICIENCY OF TIDAL TURBINE FARMS PDE
Colin Christian, Ross Vennel structures.4
OPTIMIZATION OF THE WAVECAT WAVE ENERGY CONVERTER PDE
Hernan Fernandez, Gregorio Iglesias, Rodrigo Carballo, Alberte Castro, Marcos structures.5
Sanchez, Francisco Taveira-Pinto
PLACEMENT OF CUBIPOD ARMOR UNITS IN SAN ANDRES BREAKWATER (PORT OF PDE
MALAGA, SPAIN)
Antonio Corredor, Moisés Santos, M. Esther Gémez-Martin, Josep R. Medina structures.6
DISPLACEMENT OF MONOLITHIC RUBBLE-MOUND BREAKWATER CROWN-WALLS PDF
Jagrgen Quvang Harck Ngrgaard, Lars Vabbersgaard Andersen, Thomas Lykke structures.7
Andersen, Hans F. Burcharth
RUBBLE MOUND BREAKWATER OVERTOPPING: ESTIMATION OF THE RELIABILITY OF A PDE
3D NUMERICAL SIMULATION
Luca Cavallaro, Fabio Dentale, Giovanna Donnarumma, Enrico Foti, Rosaria E. structures.8
Musumeci, Eugenio Pugliese Carratelli
STABILITY OF RUBBLE MOUND BREAKWATERS AGAINST SOLITARY WAVES PDE
Miguel Esteban, Izumi Morikubo, Tomoya Shibayama, Rafael Aranguiz-Mufioz, structures.9
Takahito Mikami, Thao Danh Nguyen, Koichiro Ohira, Akira Ohtani
STABILITY OF RUBBLE MOUND BREAKWATERS WITH A BERM PDF
Marcel van Gent, Gregory M. Smith, Ivo van der Werf structures.10
STABILITY OF INTERLOCKING ARMOUR UNITS ON A BREAKWATER CREST PDE
llse van den Bosch, Erik Ten Oever, Pieter Bakker, Markus Muttray structures.11
WAVE OVERTOPPING AT BERM BREAKWATERS IN LINE WITH EUROTOP PDF
Sigurdur Sigurdarson, Jentsje W. van der Meer structures.12
3-D WAVE FIELD AROUND SUBMERGED BREAKWATER PDF
Amir Sharif Ahmadian, Richard Simons structures.13
FORCES INDUCED ON A VERTICAL BREAKWATER BY INCIDENT OBLIQUE WAVES PDF
Javier Lara, Pablo Higuera, Maria Maza, Manuel del Jesus, Inigo J. Losada, Gabriel structures.14
Barajas
BREAKWATERS UNDER CONSTRUCTION EXPOSED TO OBLIQUE WAVES PDF
Patrick Mulders, Henk Jan Verhagen structures.15
FAILURE MECHANISM OF KAMAISHI BREAKWATERS DUE TO THE GREAT EAST JAPAN PDE
EARTHQUAKE TSUNAMI
Taro Arikawa, Masaharu Sato, Kenichiro Shimosako, lwao Hasegawa, Gyeong-Seon structures.16
Yeom, Takashi Tomita
STABILITY OF HARDLY RESHAPING BERM BREAKWATERS PDF
Thomas Lykke Andersen, Jentsje W. Van der Meer, Hans F. Burcharth, Sigurdur structures.17
Sigurdarson
ADAPTATION OF EXISTING BREAKWATERS TO SEA LEVEL RISE — OVERTOPPING PDF
EFFECT
Dang-Trinh Nguyen, Jérdme Brossard structures.18
OPEN TYPE QUAY STRUCTURES UNDER PROPELLER JETS PDE
Yalcin Yuksel, Selahattin Kayhan, Yesim Celikoglu, Kubilay Cihan structures.19
LABORATORY INVESTIGATION ON THE EFFECTIVENESS OF AN OVERSPILL BASIN IN PDF
REDUCING WAVE OVERTOPPING ON MARINA BREAKWATERS
Lorenzo Cappietti, Pier Luigi Aminti structures.20
AN EVALUATION OF THE PHYSICAL IMPACT AND STRUCTURAL INTEGRITY OF A PDE
GEOTEXTILE SURF REEF
Emma Jane Rendle, Mark Davidson structures.21
SIMULATION OF EXTREME WAVE INTERACTION WITH MONOPILE MOUNTS FOR PDF
OFFSHORE WIND TURBINES
Feng Gao, Clive Mingham, Derek Causon structures.22
STABILITY PREDICTION ON ARMOR BLOCKS FOR SUBMERGED BREAKWATER BY PDF
COMPUTATIONAL FLUID DYNAMICS
Akira Matsumoto, Akira Mano, Jun Mistui, Minoru Hanzawa structures.23
STABILITY OF WAVE-DISSIPATING CONCRETE BLOCKS OF DETACHED BREAKWATERS PDF
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AGAINST TSUNAMI

Minoru Hanzawa, Akira Matsumoto, Hitoshi Tanaka structures.24
CIRCULATION PATTERNS AND SHORELINE RESPONSE INDUCED BY SUBMERGED PDE
BREAKWATERS

Mara Villani, Judith Bosboom, Marcel Zijlema, Marcel J.F Stive structures.25
TIME-DEPENDENT PERFORMANCE-BASED DESIGN OF CAISSON BREAKWATER PDE
CONSIDERING CLIMATE CHANGE IMPACTS

Seung-Woo Kim, Kyung-Duck Suh structures.26
EXTERNAL AND INTERNAL WAVE SET-UP AT POROUS PBA REVETMENTS ON A SAND PDE
FOUNDATION

Gisa Foyer, Hocine Oumeraci structures.27
THE EFFECT OF EMBANKMENT CREST WIDTH ON COMBINED OVERFLOW AND WAVE PDE
OVERTOPPING

David Jones, Dominic Reeve, Qingping Zou structures.28
KD AND SAFETY FACTORS OF CONCRETE ARMOR UNITS PDF

Josep R. Medina, M. Esther Gémez-Martin structures.29
SOLITARY WAVE INTERACTION WITH A SUBMERGED PERMEABLE BREAKWATER: PDE
EXPERIMENT AND NUMERICAL MODELING

Yun-Ta Wu, Shih-Chun Hsiao, Guan-Shiue Chen structures.30
ANALYSIS OF WAVE INTERACTION WITH SUBMERGED ADJACENT PORO-ELASTIC PDE
BREAKWATERS

Yuan-Jyh Lan, Tai-Wen Hsu, Ching-Yu Chen structures.31
GRANULAR OPEN FILTERS ON A HORIZONTAL BED UNDER WAVE AND CURRENT PDE
LOADING

Guido Wolters, Marcel R.A. Van Gent structures.32
NUMERICAL ANALYSES AND EXPERIMENTS OF DEFORMABLE RUBBER MEMBRANE PDF
PARAPETS

Insik Chun, Sunsin Kim, Janghee Ko, Woosun Park structures.33
UPLIFT FORCES ON WAVE EXPOSED JETTIES: SCALE COMPARISON AND EFFECT OF PDE
VENTING

Maria Gabriella Gaeta, Luca Martinelli, Alberto Lamberti structures.34
INVESTIGATIONS ON SCOUR DEVELOPMENT AROUND A GRAVITY FOUNDATION FOR PDE
OFFSHORE WIND TURBINES

Mayumi Wilms, Arne Stahlmann, Torsten Schlurmann structures.35
RESILIENCE OF DIKES AFTER INITIAL DAMAGE BY WAVE ATTACK PDE

Mark Klein Breteler, Marcel Bottema, G.A.M. Kruse, G.C. Mourik, A. Capel structures.36
PLACEMENT GRIDS, POROSITY AND RANDOMNESS OF ARMOR LAYERS PDE

Vicente Pardo, Maria Piedad Herrera, Jorge Molines, Josep Ramon Medina structures.37
PERFORMANCE ANALYSIS OF COMPOSITE SEMICIRCULAR BREAKWATERS OF PDE
DIFFERENT CONFIGURATIONS AND POROSITIES

Hee Min Teh, Vengatesan Venugopal, Tom Bruce structures.38
STABILITY FORMULA FOR TETRAPOD INCORPORATING SLOPE EFFECT PDE

Kyung-Duck Suh, Jin-Sung Kang structures.39
MECHANISMS OF COASTAL DIKE FAILURE INDUCED BY THE GREAT EAST JAPAN PDE
EARTHQUAKE TSUNAMI

Fuminori Kato, Yoshio Suwa, Kunihiro Watanabe, Satoshi Hatogai structures.40
STRUCTURAL STABILITY OF CUBE AND ROCK-ARMOURED SUBMERGED BREAKWATERS PDF
FOR BEACH PROTECTION

Jose Francisco Sanchez-Gonzalez, Dolores M. Ortiz, Joaquin M. Garrido, Manuel structures.41

Martin
ANALYTICAL INVESTIGATION OF SLAB BRIDGE DAMAGES CAUSED BY TSUNAMI FLOW PDE

Keisuke Murakami, Yoshiko Sakamoto, Tetsuya Nonaka structures.42
INFLUENCE OF CUBE AND CUBIPOD ARMOR POROSITIES ON OVERTOPPING PDE

Jorge Molines, Tomas J. Perez, Guillermo Zarranz, Josep R. Medina structures.43
STATIC AND DYNAMIC LOADS ON THE BOTTOM ROW OF ARMOUR UNITS: A PDE
THEORETICAL AND PHYSICAL MODEL STUDY

Michael Alexander van de Koppel, Michiel Muilwijk, Henk Jan Verhagen structures.44
BONDED POROUS REVETMENTS — EFFECT OF POROSITY ON WAVE-INDUCED LOADS PDE
AND HYDRAULIC PERFORMANCE

Sven Liebisch, Juan Carlos Alcérreca Huerta, Andreas Kortenhaus, Hocine Oumeraci structures.45
STABILITY OF INTERLOCKED PATTERN PLACED BLOCK REVETMENTS PDF

Fabian Gier, Holger Schuttrumpf, Jens Moénnich, Jentsje van der Meer, Matthias structures.46

Kudella, Hillel Rubin
LIMITS OF THE NEW TRANSMISSION FORMULA FOR PI-TYPE FLOATING BREAKWATERS PDE

Piero Ruol, Luca Martinelli, Paolo Pezzutto structures.47
USE OF SINGLE LAYER CONCRETE ARMOUR UNITS AS TOE REINFORCEMENT PDE

Martin Young, John Hayman-Joyce, Seok Hyeon Kim structures.48
ANTIREFLECTIVE VERTICAL STRUCTURE EXTENDED FOR ATTENUATION OF LOW PDE
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FREQUENCY WAVES

Jose Alberto Gonzalez-Escriva, Josep Ramon MEDINA structures.49
MODELING OF DAMAGE PROGRESSION OF RUBBLE MOUND REVETMENT AND PDE
APPLICATION TO PERFORMANCE EVALUATION

Takao Ota, Yoshiharu Matsumi, Nobuaki Kato, Ken-ichi Ohno structures.50
WAVE REFLECTION GENERATED BY CAISSONS WITH INTERNAL RUBBLE MOUND OF PDE
VARIABLE SLOPE

Carla Faraci, Biagio Cammaroto, Luca Cavallaro, Enrico Foti structures.51
PREDICTION OF WAVE FORCE ACTING ON HORIZONTAL PLATE PDE

Susumu Araki, Ichiro Deguchi structures.52
OPTIMIZATION OF OPERATIONALITY THRESHOLDS USING A MANEUVER SIMULATOR. PDE
CASE STUDY: FLOATING GATE AT CAMPAMENTO SHIPYARD

Miguel Cabrerizo-Morales, RAFAEL Molina, Francisco De los Santos, Alberto structures.53

Camarero
LONG TERM PERFORMANCE OF A SUBMERGED COASTAL CONTROL STRUCTURE: A PDE
CASE STUDY OF THE NARROWNECK MULTI-FUNCTIONAL ARTIFICIAL REEF

Angus Jackson, Rodger Tomlinson, Bobbie Corbett, Darrell Strauss structures.54
HYDRAULIC STABILITY OF COASTAL STRUCTURES MADE OF GEOTEXTILE SAND PDE
CONTAINERS (GSCS): EFFECT OF ENGINEERING PROPERTIES OF GSCS

Darshana Tharindra Dassanayake, Hocine Oumeraci structures.55
MODELLING WAVE-INDUCED RESIDUAL PORE PRESSURE AND DEFORMATION OF SAND PDE
FOUNDATIONS UNDERNEATH CAISSON BREAKWATERS

Hisham EI Safti, Matthias Kudella, Hocine Oumeraci structures.56
RISK-BASED LIFE CYCLE MIM STRATEGY FOR COASTAL STRUCTURES — EFFECT OF PDFE
PRE-EXISTING DAMAGES ON FAILURE PROBABILITY —

Nannina Horstmann, Kerstin Hinze, Stefan Schimmels, Hocine Oumeraci structures.57
RESEARCH ON STABILITY OF OPENING SECTION AT BAYMOUTH BREAKWATER PDE

Junichiro Sakunaka, Taro Ariakawa structures.58
HYDRODYNAMIC LOAD ON THE BUILDING CAUSED BY OVERTOPPING WAVES PDE

Xuexue Chen, Wael Hassan, Wim Uijttewaal, Toon Verwaest, Henk Jan Verhagen, structures.59

Tomohiro Suzuki, Sebastiaan N Jonkman
WAVE OVERTOPPING AT DYKES WITH TOPPED VERTICAL WALL - IMPACTS OF OBLIQUE PDE
WAVE ATTACK

Nils B. Kerpen, Torsten Schlurmann structures.60
EXPERIMENTAL STUDY ON THE OVERTOPPING BEHAVIOUR OF STEEP SLOPES — PDE
TRANSITION BETWEEN MILD SLOPES AND VERTICAL WALLS

Lander Victor, Peter Troch structures.61
FULL SCALE IMPACT TESTS OF AN OVERTOPPING BORE ON A VERTICAL WALL IN THE PDE
LARGE WAVE FLUME (GWK) IN HANNOVER

Julien De Rouck, Koen Van Doorslaer, Tom Versluys, Karunya Ramachandran, structures.62

Stefan Schimmels, Matthias Kudella, Koen Trouw
SPATIAL DISTRIBUTION OF OVERTOPPING PDE

Anestis Lioutas, Gregory M. Smith, Henk Jan Verhagen structures.63
DESTRUCTIVE WAVE OVERTOPPING AND WAVE RUN-UP TESTS ON GRASS COVERED PDE
SLOPES OF REAL DIKES

Gosse Jan Steendam, Yvo Provoost, Jentsje van der Meer structures.64
THE WAVE RUN-UP SIMULATOR, THEORY AND FIRST PILOT TEST PDE

Jentsje van der Meer, Yvo Provoost, Gosse Jan Steendam structures.65
COUPLED FLUIDITY/Y3D TECHNOLOGY AND SIMULATION TOOLS FOR NUMERICAL PDE
BREAKWATER MODELLING

Jiansheng Xiang, John-Paul Latham, Axelle Vire, Elena Anastasaki, Christopher C. structures.66

Pain
DESIGN OF A 3D PHYSICAL AND NUMERICAL EXPERIMENT ON FLOATING OFF-SHORE PDE
WIND TURBINES

Giuseppe Roberto Tomasicchio, Elvira Armenio, Felice D'Alessandro, Nuno Fonseca, structures.67

Spyros A. Mavrakos, Valery Penchev, Holger Schuttrumpf, Spyridon Voutsinas, Jens
Kirkegaard, Palle M. Jensen

A FARM OF WAVE ACTIVATED BODIES FOR COASTAL PROTECTION PURPOSES PDE

Elisa Angelelli, Barbara Zanuttigh structures.68
RECONNAISSANCE LEVEL STUDY MISSISSIPPI STORM SURGE BARRIER PDE

Mathijs van Ledden, Joost Lansen, Hennes de Ridder, Billy Edge structures.69
INTEGRATED DESIGN OF COASTAL PROTECTION WORKS FOR WENDUINE, BELGIUM PDE

William Veale, Tomohiro Suzuki, Toon Verwaest, Koen Trouw, Tina Mertens structures.70
BREAKING WAVE KINEMATICS, LOCAL PRESSURES, AND FORCES ON A TRIPOD PDE
STRUCTURE

Arndt Hildebrandt, Torsten Schlurmann structures.71
VERIFICATION OF DESIGN LIFE EXPOSURE AND PERFORMANCE OF A BERM PDE
BREAKWATER

David Todd, Amanda Blanksby, John Schepis structures.72
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WAVE RUN-UP OBSERVATIONS ON REVETMENTS WITH DIFFERENT POROSITIES
Stefan Schimmels, Michalis Vousdoukas, Dagmara Wziatek, Katharina Becker,
Fabian Gier, Hocine Oumeraci
DISTRIBUTION OF IMPACT INDUCED PRESSURES AT THE FACE OF UNIFORMLY SLOPED
SEA DIKES: PRELIMINARY 2D EXPERIMENTAL RESULTS

Dimitris Stagonas, Gerald Muller, Karunya Ramachandran, Stefan Schimmels, Alec
Dane
NEW DESIGN OF THE BALTRUM DUNE REVETMENT BASED ON HYDRAULIC MODEL
TESTS
Frank Thorenz, Holger Blum, Andreas Kortenhaus
AN UNIFIED DESIGN METHOD OF MARITIME WORKS AGAINST WAVES
Maria Clavero, Montserrat Vilchez, Dulce Pérez, Maria Izaskun Benedicto, Miguel
Angel Losada
EXPERIMENTAL STUDY OF PRESSURE DISTRIBUTIONS DUE TO THE BREAKING WAVE
IMPACTS
Dogan Kisacik, Peter Troch, Philippe Van Bogaert
PHYSICAL MODELING OF SAND LIQUEFACTION UNDER WAVE BREAKING ON A
VERTICAL WALL
Hervé Michallet, Valerie Rameliarison, Celine Berni, Maxime Bergonzoli, Jean-Marc
Barnoud, Eric Barthelemy
COMBINED PHYSICAL AND NUMERICAL MODELLING TO INFORM OPTIMAL MARINA
DESIGN
Vincenzo Albanese, Keith Powell, Giovanni Cuomo
NUMERICAL ANALYSIS OF WAVE AND NEARSHORE CURRENT FIELDS AROUND
LOW-CRESTED PERMEABLE DETACHED BREAKWATERS

Takeshi Nishihata, Yoshimitsu Tajima, Shinji Sato
NUMERICAL MODELING OF TSUNAMI-INDUCED HYDRODYNAMIC FORCES ON ONSHORE
STRUCTURES USING SPH

Philippe St-Germain, loan Nistor, Ronald Townsend
NUMERICAL INVESTIGATION OF PRESSURE ACTING ON FLOATING PANEL FOR WAVE
OVERTOPPING REDUCTION UNDER REGULAR WAVE ACTION

Koji Kawasaki, Han Ut Dinh, Tetsuya Matsuno, Tadashi Fukumoto
ASSESSMENT OF COASTAL FLOODING AT SOUTHERN MEDITERRANEAN WITH GLOBAL
OUTLOOK FOR LOWLAND COASTAL ZONES

Nabil Ismail, Moheb Iskander, Walid El-Sayed
NOTIONAL PERMEABILITY

Rémon Kik, Jeroen P. Van den Bos, Jonas Maertens, Henk Jan Verhagen, Jentsje W.

Van der Meer
STABILITY OF RUBBLE MOUND BREAKWATERS IN SHALLOW WATER AND SURF ZONE :
AN EXPERIMENTAL STUDY
Guirec Prevot, Olivier Boucher, Maryline Luck, Michel Benoit
DOWNFLOW BAFFLE BREAKWATERS LATEST DEVELOPMENTS AND LESSONS LEARNED
Marianne Frese, Matthias Bleck, Michael Schoéner
SETTLEMENT MEASUREMENTS OPTIMISING CONSTRUCTION OF A BREAKWATER ON
SOFT SOIL
Hadewych Verhaeghe, Luc Van Damme, Jan Goemaere, Evy Boone, Julien De
Rouck

Coastal Management, Environment, and Risk
RESILIENCE TO EXTREME EVENTS
Lesley Ewing, Costas Synolakis
A NEW METHOD OF APPROACHING EXTREME STORM EVENTS FOR DESIGN LEVEL OR
RISK ANALYSIS
Gabriele Goennert, Birgit Gerkensmeier
OUTLIER SENSITIVITY ON THE SEA EXTREMES BY THE TEMPORAL AND CLIMATE INDEX
COVARIATIONS
Toshikazu Kitano, Wataru Kioka, Rinya Takahashi
IMPACT ASSESSMENT OF EXTREME STORM EVENTS USING A BAYESIAN NETWORK
C. (Kees) den Heijer, Dirk T.J.A. Knipping, Nathaniel G. Plant, Jaap S.M. van Thiel
de Vries, Fedor Baart, Pieter H.A.J.M. van Gelder
FUTURE EXTREME WAVES AT THE GERMAN BALTIC SEA COAST DERIVED FROM
REGIONAL CLIMATE MODEL RUNS
Christian Schlamkow, Norman Dreier, Peter Frohle, Dorte Salecker
REDUCING UNCERTAINTY IN EXTREME WAVES AND STORM SURGES USING A
COMBINED EXTREME VALUE MODEL AND WAVELETS
Panagiota Galiatsatou, Panayotis Prinos
HURRICANE HAZARD ASSESSMENT: CONSIDERATIONS FOR SEA-LEVEL RISE AND
CLIMATE CHANGE

Jennifer L. Irish, Celso Ferreira, Donald T Resio, Francisco Olivera, Chih Hung Hsu
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HAWAII HURRICANE WAVE AND SURGE MODELING AND FAST FORECASTING
Jane McKee Smith, Andrew B. Kennedy, Joannes J. Westerink, Alexandros A.
Taflanidis, Kwok Fai Cheung
TEMPORAL AND SPATIAL EVOLUTION OF EXTREME EVENTS
Jacco Groeneweg, Sofia Caires, Kathryn Roscoe
A STUDY OF ADAPTATION CAPACITY OF COASTAL DISASTERS DUE TO CLIMATE
CHANGE IN ORDER TO STRENGTHEN SOUTHWEST AREA OF TAIWAN
Hsiang-Lan Juan, Tai-Wen Hsu, Yuan-Jyh Lan, Yue-Chen Lin, Ching-Jer Huang
A METHODOLOGY FOR TSUNAMI HAZARD AND RISK ASSESSMENT: APPLICATION TO
THE COASTAL AREA OF EL SALVADOR
Pino Gonzéalez-Riancho Calzada, Mauricio Gonzéalez Rodriguez, Omar Gutierrez
Gutierrez, Oscar Garcia-Aguilar, Ifiigo Aniel-Quiroga, Ignacio Aguirre-Ayerbe, Jose
Antonio Alvarez, Francisco Gavidia, Ivonne Jaimes, Jeniffer Larreynaga
COASTAL HABITATS WITHIN FLOOD RISK ASSESSMENTS: ROLE OF THE 2D SPR
APPROACH
Siddharth Narayan, Robert J Nicholls, Ekaterina Trifonova, Mariana Filipova —
Marinova, lliyan Kotsev, Stoyan Vergiev, Susan Hanson, Derek Clarke
ADVANCES IN COASTAL DISASTERS RISK MANAGEMENT — LESSONS FROM THE 2011
TOHOKU TSUNAMI
Sebastiaan Jonkman, Tomohiro Yasuda, V. Tsimopoulou, H. Kawai, F. Kato
DESTRUCTION MECHANISM OF COASTAL LEVEES ON THE SENDAI BAY COAST HIT BY
THE 2011 TSUNAMI
Akira Mano, Hitoshi Tanaka, Keiko Udo
THE UK’S FIRST CLIMATE CHANGE RISK ASSESSMENT AND THE IMPLICATIONS FOR
THE COAST
lan Howard Townend, Michael Panzeri, David Ramsbottom, lan Townend, Steven
Wade
RISK ASSESSMENT METHODOLOGY AT ISLA DEL CARMEN, MEXICO
Mireille Escudero Castillo, Edgar Mendoza Baldwin, Rodolfo Silva Casarin
REAL-TIME ASSESSMENT OF WAVE AND SURGE RISK DUE TO LANDFALLING
HURRICANES
Alexandros Angfelos Taflanidis, Andrew B. Kennedy, Joannes J. Westerink, Jane
McKee Smith, Tracy Kijewski-Correa, Kwok Fai Cheung
INCORPORATING A RISK ASSESSMENT PROCEDURE INTO SUBMARINE OUTFALL
PROJECTS AND APPLICATION TO PORTUGUESE CASE STUDIES
Ana Santos Mendonga, M. A. Losada, S. Solari, M. Neves, M. Reis
CLIMATE CHANGE AND COASTAL DEFENCES IN TOKYO BAY
Sayaka Hoshino, Miguel Esteban, Takahito Mikami, Tomoyuki Takabatake, Tomoya
Shibayama
STATISTICAL ESTIMATION OF WAVE CLIMATES IN A MONSOON REGION
Akira Kimura, Takao Ota
ADAPTING COASTS TO CLIMATIC FUTURES. AN AUSTRALIAN PERSPECTIVE
Marcello Sano, Scott Baum, Marcus Bussey, RW Bill Carter, Florence Crick,
Aliasghar Golshani, Darryl Low Choy, Russell Richards, Anne Roiko, Silvia Serrao-
Neumann, Kristen Splinter, Timothy F Smith, Rodger Tomlinson
SEA LEVEL RISE IMPACT ASSESSMENT AND MITIGATION ALTERNATIVES
DEVELOPMENT FOR BALBOA ISLANDS, CITY OF NEWPORT BEACH, CALIFORNIA
Ying Poon, Brett Sanders, Randy Mason, Robert Stein
BASIC EXAMINATION OF FUTURE CHANGE OF TROPICAL CYCLONE AND STORM SURGE
PROPERTIES UNDER CLIMATE CHANGE
Sota Nakajo, Nobuhito Mori, Tomohiro Yasuda, Hajime Mase
WAVE DYNAMICS AND ITS IMPACT TO WAVE CLIMATE PROJECTION
Tomoya Shimura, Nobuhito Mori, Tomohiro Yasuda, Hajime Mase
MULTI-MODEL ENSEMBLE PROJECTION OF FUTURE COASTAL CLIMATE CHANGE
Nobuhito Mori, Tomoya Shimura, Sota Nakajo, Tomohiro Yasuda, Hajime Mase
COMBINING COASTAL DESIGN-FLOOD ELEVATIONS AND SEA LEVEL RISE
PROJECTIONS
James Houston
ASSESSMENT OF THE REGIONAL FREQUENCY ANALYSIS TO THE ESTIMATION OF
EXTREME STORM SURGES
Jérdbme Weiss, Pietro Bernardara, Michel Benoit
DECISION MAKING UNDER UNCERTAINTY IN COASTAL ZONE MANAGEMENT
Angélica Félix, Asuncién Baquerizo, Juan Manuel Santiago, Miguel Angel Losada
PRELIMINARY DESIGN OF DECISION SUPPORT SYSTEM FOR CHINESE SEADIKE SAFETY
MANAGEMENT
Qihua Zuo, Zhengping Zhou, Wang Chi, Sun Feng, Wang Hongchuan
COASTAL ENGINEERING EDUCATION AND COASTAL MODELS
J. William Kamphuis
ASSESSMENT OF COASTAL DEVELOPMENT IMPACTS ON CORAL ECOSYSTEMS IN
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NAIBAND BAY, THE PERSIAN GULF
Azadeh Razavi Arab, Afshin Danehkar, S. Abbas Haghshenas, Gita B. Ebrahimi
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The International Conference on Coastal Engineering (ICCE) is a biennial conference held under the auspices of the Coastal
Engineering Research Council of the COPRI (Coasts, Oceans, Ports, Rivers Institute) of the American Society of Civil
Engineers. The Proceedings of the ICCE are provided here, with papers covering a wide range of topics including coastal
waves, nearshore currents, coastal structures, sediment transport, coastal morphology, beach nourishment, and coastal

management.
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History of the ICCE

The continuing coordination of the International Conferences on Coastal Engineering is through the Coastal Engineering
Research Council of the ASCE. The Research Council began at the instigation of Professor Boris Bakhmeteff who as chairman
of the Research Committee of the Engineering Foundation suggested the formation of the Council on Wave Research. The
Council was established in June 1950 under the Engineering Foundation. The original motivation of this conference can best be
found in the preface of the first conference in 1950: “The Conference on Coastal Engineering at Long Beach was conceived
originally as a local meeting of engineers and scientists interested in shoreline problems and was sponsored by the University
of California. It early became evident that there was widespread interest in the subject and that the program should be
planned on a more ambitious scale. The aim was to aid engineers by summarizing the present state of the art and science
related to the design and planning of coastal works rather than to present a series of original scientific contributions. Starting
from a rather comprehensive outline, invitations were issued to recognized authorities to report on specific phases of the
subject, and the authors cooperated splendidly both in their treatment of the subjects assigned and in their avoidance of
overlapping other subjects. Although much remains to be done in the way of developing reliable design methods, the series of
papers presented at the conference and published in this volume do represent a rather thorough summary of coastal
engineering as now practiced."

Subsequently in 1963 the Council was transferred from the Foundation to the ASCE and was renamed the Coastal Engineering
Research Council, which better described its expanded function.

Members of the Foundation and subsequently members of the Council recognized that coastal engineering problems required
broad based research to better define the coastal and ocean phenomena with which they dealt. The Foundation felt that it was
important that all disciplines working in the coastal area should have an opportunity and be encouraged to communicate with
one another through the mechanism of interdisciplinary conferences.

The first conference was held in Long Beach, CA in 1950. The papers which were delivered at that conference were published
and became the first coastal engineering conference Proceedings. Although the conferences began with a national focus they
quickly became international in scope. After planning and successfully conducting more than 25 conferences on coastal
engineering, the Series has been established as the principal conference on coastal engineering in the world. Contributors to
the conference represent nearly all coastal nations and the numbers of abstracts which are submitted to consideration are
generally twice as large as the available opportunity for presentations. The Proceedings of the conferences are available on
this site.
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