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A B S T R A C T

A two-dimensional, barotropic numerical model was employed to investigate the dynamics of tidal wave pro-
pagation in the South China Sea with a particular interest for its characteristics along the Mekong deltaic coast.
The study indicates that tidal waves propagate from the Pacific Ocean into the South China Sea mainly through
the Luzon Strait (LS), where the K1 diurnal tide dominates due to a quarter wavelength resonance in this semi-
enclosed basin, and that the incoming tidal waves from the Celebes open boundary play a more important role
than those from the Andaman and Flores open boundaries. Previous studies have not explained why both ad-
jacent seas including the South China Sea and the Gulf of Thailand are dominated by a diurnal tide, while a
semidiurnal tide dominates along the eastern Mekong deltaic coast. By means of Green's law, continental shelf
tidal resonance theory and standing wave theory, this study clarifies that the large amplified M2 semidiurnal
amplitude leading to a prevailing mixed semidiurnal tide is caused not only by the shoaling effect and the
continental shelf oscillation resonance phenomenon but also by the position on the standing wave anti-node line.
Moreover, the finding of radial tidal currents occurring along the southern Mekong estuarine coast has not been
revealed in earlier studies. Based on a number of numerical, geometrically schematised experiments, we suggest
that the interaction between the large amplified amplitude near the shoreline associated with the adjacent low
amplitude band system, causing convex hydraulic gradients of tidal amplitude due to basin geometry as well as
sloping topography, is the mechanism for developing these radial tidal current systems. The results reveal that
wind monsoon climate could cause either damped or amplified tidal amplitudes around the Mekong deltaic coast
of which approximately 2–3 cm is due to the changing atmospheric pressure, the tangential stress of wind over
the water surface and wind enhanced bottom friction. Also, this study suggests that the tidal generating forces
should be considered to achieve accurate model results depending on the geographical region of interest.
Findings achieved from this study contribute to a deeper insight of tidal wave propagation from a deep ocean to
a shallow flat basin similar to the South China Sea and its Mekong deltaic coast.

1. Introduction

Most delta areas are controlled by three main factors, i.e. sediment
input, wave action and tidal action (Galloway and Hobday, 1983),
while the relative importance of these factors may differ. The Mekong
delta may historically be well classified as a tide-dominated delta but
the more western parts seem to be rather wave-dominated. This is
probably reflected in the classification of Davis and Hayes (1984) where
the coastal Mekong delta is classified as a mixed-energy (tide-domi-
nated) environment affected by the flow regime of the Mekong River
and its sediment load, the tidal regimes of the South China Sea (SCS)
and the Gulf of Thailand (GoT), coastal currents driven by dominated
monsoon winds and the related wave conditions (Delta Alliance, 2011).

While several studies of wave processes along the Mekong deltaic coast
(MDC) were conducted (Xue et al., 2012; Hein et al., 2013; Tas, 2016),
tidal characteristics on the Mekong shelf have hardly been studied.
Because the Mekong delta shelf is a transitional region between the
deep sea of SCS and the shallow sea of GoT, the behaviour of tidal wave
propagation along the MDC is distinctive and complicated. Being one of
the key factors in controlling morphological processes of the MDC, it is
necessary to achieve good understanding of the principal mechanisms
of tidal wave propagation on the Mekong deltaic shelf from the SCS and
the GoT.

The Taiwan Strait in the North, the Luzon and Palawan Islands in
the East and the GoT in the Southwest and Kalimantan in the South
surround the SCS. Co-oscillating tides mainly controlled by tidal wave
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