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Abstract

A control volume based up-wind finite element method is applied to the semi-diurnal tidal flow in Ariake Sea

and Yatushiro Sea. The behavior of water masses is investigated by tracing the fictitious water particles initially

embedded in the distinctive eight regions as well as Euler’s tidal residual flow. The main results are as follows: 1)

At Hayasaki Seto, sea water flows out through the northern part-and flows in through the southern part. 2) There

exits a large clockwise vortex around Shishijima Island in Yatushiro Sea. 3) The water particles in the southern

part of Ariake Sea flow into Yatushiro Sea through Yanagi Seto and into Hachiman Seto through Hondo Seto. 4)

A few water particles in the northern part of Yatushiro Sea flow into Ariake Sea through Misumi Seto. 5) The

water particles stagnate in Hachiman Seto and the northern parts of Ariake and Yatushiro Seas.
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Fig. 1 Map of Yatushiro and Ariake Seas.
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Fig. 2 Grid-spacing of Yatushiro and Ariake Seas using
triangular elements. A and B denote open bounda-
ries where tidal motions are forced by semi-diurnal
sea level oscillations. Small alphabets denote local
points where observed M. tidal level coefficients are
compared with calculated ones.
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Fig. 3 Comparison of M. tidal coefficients between the
observation and the simulation. Abscissa denotes
the points shown in Fig. 2.
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Fig. 4a Diffusive behaviors of water particles initially embedded in the northern part of Ariake Sea and the central part of
Yatushiro Sea. Figures show particle locations after the 2nd, 6th, 10th, 14th and 20th periods.



b, =%, 3, LH: F0E - AR 5

Fig. 4b Same as Fig. 4a except for water particles initially embedded in the central part of Ariake Sea and Hachiman Seto.
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Fig. 4c Same as Fig. 4a except for water particles initially embedded in the southern part of Ariake Sea and southern part of
Yatushiro Sea.
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Fig. 4d Same as Fig. 4a except for water particles initially embedded in the northern part of Yatushiro Sea and Nagashima
Strait.
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Fig. 5 Examples of particle trajectories for 20 periods.
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Fig. 6 Number’s ratio of the net outflow particles through the straits to the initially embedded particles. Top figures show
initial locations of paticles; left: Ariake Sea; central: Yatushiro Sea; right: Hachiman Seto and Nagashima Strait. Middle
and bottom figures show the ratios after the 10th and 20th periods, respectively. Unit is percentage.
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Fig. 7 Flow patterns at flood tide (a) and ebb tide (b), and tidal residual flow (c).
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