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Abstract

Abstract

In this article, a 3D model based on ROMS (Regional Ocean Modeling System)
with wetting and drying processes is used to study the hydrodynamics in the Xiamen
Bay, China. Measured data show a typical tidal asymmetry in the Xiamen Bay. The
speed of ebbing and flooding in Gulangyu does not accord with that of Houyu. The
hydrodynamic model was verified with the data collected in different sites of the
Xiamen Bay. Model result indicates that this model provides a reasonable simulation
of the temporal and spatial distributions of the tidal current in the Xiamen Bay. This
thesis reports the tidal asymmetry of Xiamen Bay for the first time.

Xiamen Bay is a typical tide-controlled shallow estuary consisting of extensive tidal
flats and M2 is the dominant tidal constituent in this estuary. We used the model to
calculate the amplitude and phase of Mz, Sz, O1, Ky tidal components, then analyzed
the amount of the tidal energy flux entering the Xiamen Bay and estimate the amount
of the energy dissipated inside it. The distribution of tidal energy flux show that tidal
wave propagate into the Xiamen bay from Taiwan Strait (TWS), one goes into Weitou
Bay from the east to Jinmen island and travels westward into the Tongan bay, other
propagates flow along the south coast of Jinmen island into Jiulong estuary and the
western of Xiamen island, The tidal wave in the Xiamen Bay is the combination of
progressive wave and standing wave. Most of the tidal energy is dissipated via bottom
friction in some channels of the Xiamen Bay, the energy dissipation in vertical and
horizontal diffusion are less important.

This article analyzes the tidal asymmetry of the Xiamen Bay through statistical
skewness, which can correctly reflects the mode and intension of it. Combining current
situation in the Xiamen Bay, we configure some sensitivity experiments to investigate
the effect of coastal project on the hydrodynamics. Results show that ebb-dominance
in western side of the Xiamen Bay are due to the tide entering estuary is ebb-dominant,
mainly caused by combination of M2 ,M4 and Ms, where Mg plays an important role,
and the extensive wetland in the north of western Xiamen Bay augments the ebb-
dominance tidal asymmetry.

The redistribution of tidal energy flux and amplitude of M. due to coastal project
are examined by our 3D model. In the case which use the coastline of 1938, amplitude
of M increased 10 cm around Xiamen Island, and tidal energy flux increased 0.4x10°
W -m? correspondingly. Results of our idealized model indicate that the tidal flat are



Abstract

the sink of tidal energy flux since tidal energy flux can be transported to the tidal flat
when it is flooding, and dissipate on it.

Above all, reclamation of the tidal flat will decrease the tidal energy flux entering
the bay, coastal project will changed the tidal asymmetry of Xiamen bay and

redistribute the tidal energy flux.

Key words: Tidal asymmetry; Skewness; Coastal project; ROMS; Numerical modeling;
Xiamen Bay
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