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NUMERICAL INVERSTIGATION OF THREE-DIMENSIONAL
SEMIDIURNAL TIDAL WAVES IN TAIWAN STRAIT
AND ITS ADJACENT AREAS

Ye Anle, Chen Zongyong and Yu Yifa
(Shandong College of Oceanology, Qingdao)

ABSTRACT

Three-dimensional semidiurnal tidal waves in Taiwan Strait and its adjacent areas
are studied numerically by using the hydrodynamic equations. Tidal elevation in the
whole area is obtained in accordance with boundary conditions, and the three-dimensio-
nal distribution of tidal current is computed from the tidal elevation gradient. The re-
sults are in agreement with the data observed. Co-tidal charts for M, and S, consti-
tuents are drawn, and the propagation of semidiurnal waves is discussed. The tidal wave
systems from two ends of the strait meet near the Penghu Islands and then propagate
southwest wards. Horizontal distributions of tidal current at different depth levels show
the following features: (1) strong current velocities occur in the Penghu Channel, the
Taiwan Shoal and the offshore area of Fuzhou; (2) along the escarpment near the Tal-
wan Shoal there is a zone where the directions of ellipse axes change discontinnously,
indicating the inflwence of topographic discontinuity on the propagation of tidal wave;
(3) the tidal ellipse rotation is anticlockwise in the north and northwest part of the
strait, clockwise in its southeast part. In its adjacent areas, the rotation is mostly
clockwise. The vertical change of the magnitude, the direction and the time of the
maximum velocity show a picture close to the structure of actual semidiurnal current
field. The calculation of energy indicates that the energy source in the strait mainly
comes through the cross-section at the north end of the strait, where energy input of
semidinrnal tidal waves is about 0.3174X10" ergs/s. As for the eross-section at the
south end of the dirait, the situation is different: the energy flowing into the strait
through the east segment of the cross-section is only 0.3110X10" ergs/s, but the energy
mainly coming from the nonth part of the strait amd flowing out of the strait thro-
ugh its west segment ds about 0.1529X10* ergs/s, which dissipates in the offshore
area of Dongshan Tsland. The total dissipation of semidiurnal wave energy between
two cross-seetions is 0.2357X10%® ergs/s.



