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1. Introduction

The storm tides, surges, and waves that are associated with typhoons/tropical cy-
clones/hurricanes are the most severe threats to coastal zones, nearshore waters, and
navigational safety. Therefore, predicting typhoon/tropical cyclone/hurricane-induced
storm tides, surges, waves, and coastal erosion is essential for reducing the loss of human
life and property as well as for mitigating coastal disasters. There is still a growing demand
for novel techniques that could be adopted to resolve the complex physical processes of
storm tides, surges, waves, and coastal erosion, even if many studies on the hindcast-
ing/predicting/forecasting of typhoon-driven storm tides, surges, and waves as well as on
morphology evolution have been carried out through the use of numerical models in the
last decade.

The intention of this Special Issue was to collect the latest studies on storm tide,
surge, and wave modeling and analysis utilizing dynamic and statistical models and
artificial intelligence approaches to improve our simulation and analytic capabilities and
our understanding of storm tides, surges, and waves. Five high-quality papers were
accepted for publication in this Special Issue; these papers cover the application and
development of many high-end techniques that can be used to study storm tides, surges,
waves as well as for on-site investigations of coastal erosion and accretion.

2. Details of Papers

To analyze wave-induced effects on sea surface temperature simulations during ty-
phoon events, Sun et al. [1] investigated sea surface temperature (SST) cooling under binary
typhoon conditions. They mainly focused on parallel- and cross-type typhoon paths during
four typhoon events: Tembin and Bolaven in 2012 and Typhoon Chan-hom and Linfa
in 2015. Wave-induced effects were simulated using a third-generation numeric model,
WAVEWATCH III (WW3), and were subsequently included in SST simulations using the
Stony Brook Parallel Ocean Model (sbPOM). They indicated that the vertical profile of the
SST simulation indicated that the disturbance depth increased (up to 100 m) for cross-type
typhoon paths because the mixing intensity was greater for the cross-type typhoons than it
was for the parallel-type typhoons.

To assess the effects of depth-induced breaking on wind wave simulations in the
shallow nearshore waters off of northern Taiwan during the passage of two super ty-
phoons using a high-resolution coupled wave-circulation model, Hsiao et al. [2] found
that the significant wave height that was induced by the typhoon winds in the surf zone
were more sensitive to the different wave-breaking formulations that were used in the
wave–circulation model. The significant wave height simulations in the surf zone were
insensitive to the wave-breaking criterion (γ) during the passage of typhoons. In shallow
nearshore waters, the utilization of a constant γ for the wave–circulation model always
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produced peak significant wave heights that are smaller than those that were achieved
when γ based on local steepness or peak steepness was used.

To evaluate the focusing waves induced by Bragg resonance with a V-shaped undu-
lating bottom, Zhang et al. [3] proposed sinusoidal sandbars with a horizontal V-shaped
pattern that was formed by two continuous undulating bottoms that were inclined towards
each other at an angle with the center axis perpendicular to the shoreline. Based on the
high-order spectral (HOS) numerical model, both the Bragg resonance characteristics that
were induced by the regular waves and random waves were investigated. With regu-
lar waves, the study showed that the wave-focusing effect is related to the angle of the
V-shaped undulating bottom and that the optimal angle of inclination for the V-shaped
undulating bottom is 162.24◦

To derive the 100-year total water level around the coast of Corsica by combining
trivariate extreme value analysis and coastal hydrodynamic models, Louisor et al. [4]
focused on providing extreme scenarios through which wind wave and coastal hydrody-
namic models, i.e., SWAN and SWASH-2DH, could be populated in order to compute the
100-year total water level (100y-TWL) along the coasts. They showed how the proposed
multivariate extreme value analysis can help to more accurately define low-lying zones
that are potentially exposed to coastal flooding, especially in Corsica, where a unique
value of 2 m was taken into account in previous studies. The computed 100y-TWL values
were determined to be between 1 m along the eastern coasts and 1.8 m on the western
coast. The calculated values are also below the 2.4 m threshold that is recommended when
considering sea level rise (SLR). Their results highlight the added value of performing a
complete integration of extreme offshore conditions together with their dependence on
hydrodynamic simulations for screening out the coastal areas that may potentially be
exposed to flooding.

For the on-site investigation of coastal erosion and accretion for the northeast region
of Taiwan, Liang et al. [5] investigated coastal erosion and accretion in that area through a
series of on-site surveys. The results of the bathymetric surveys suggest that the shoreline
of Yilan County tends to accrete during the summer because of abundant sediment from the
rivers; however, the shoreline is eroded in winter due to the large waves that are induced
by the northeast monsoon. Additionally, the calculated net volume of erosion and accretion
between each pair of cross sections showed that the length of the coastline that impacted
by estuarine sediment transport is approximately 2 km long and spans from north to south
along the Lanyang River estuary coastline.
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