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Abstract

The numerical tidal model of the Taiwan Strait and its adjacent regions is
established from the 2-D depth-averaged tidal wave motion equation. Eight principal
tidal constituents (M2, S, K1, O1, P1, Q1, N2 and K;) have been simulated in studied
region. The calculated tidal harmonic constants are compared with the observed ones
at more than twenty stations around the Taiwan Strait, and the calculated tidal current
harmonic constants are compared with some observed data. It is indicated that the
calculated results are reasonable and consistent with the observed ones.

According to the computed results, the co-tidal charts for eight tidal constituents
and the charts of tidal current ellipses for four principal tidal constituents are drawn,
and tide type is also classified. Then the characteristics of tide and tidal current in the
studied regions is summarized as follow: the tidal waves in the Taiwan Strait and its
adjacent regions come from the West Pacific Ocean, and the dominant tidal wave in
the Taiwan Strait is semidiurnal tidal constituents. It's indicated that the semidiurnal
tidal waves propagate into the Taiwan Strait from the northern and southern entrances
respectively and meet with each other in the central Taiwan Strait, with the maximum
tidal current areas appearing in the Taiwan Strait. The diurnal tidal waves enter the
Taiwan Strait and the South China Sea in a southwestward progressive wave form,
with the maximum tidal current areas appearing near the Qiongzhou Strait.

Based on the simulation results, M, tidal constituent in the Taiwan Strait is
emphasized and discussed in detail. It is concluded that:

(1) The maximum tidal amplitude areaislocated near of the coastal area between
the Meizhou Bay and the Xinghua Bay, with the maximum amplitude reaching
223cm.

(2) There are several strong tidal current areas of M, tidal constituent in the
studied region, including some bay mouths of Fujian Province such as Pingtan and
Dongshan, the northern Taiwan Strait, the sea area around the Taiwan Bank and the
Penghu Channel. The tidal current ranges from 0.70 to 1.55m/s.

(3) Two lines of zero dlipticity for the tidal current of M, tidal constituent exist
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in the Taiwan Strait. One crosses the Taiwan Strait from Dongshan to the Penghu
Island and extends to the northern Taiwan Strait along the coast; while another is
located in the southwest of Taiwan and extends southwestward to the eastern coast of
Hainan Island.

(4) The tidal wave of M5 tidal constituent propagates into the Taiwan Strait in
two branches. The northern branch can be attributed to a degenerative rotary tidal
system in the north of Taiwan and the southern branch is characterized as a
prograssive tidal wave. The interaction of both branches is a dynamic process, with
the converge zone moving with tidal current.

(5) The strong tidal current is one of the main causes for the upwelling in the

Taiwan Strait.

Key words: The Taiwan Strait and Its Adjacent Regions; Tide; Tidal Current
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