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Abstract

Three-dimensional tidal flow patterns in Kagoshima Bay were calculated using Quoddy3 developed in Dartmouth College.

Temperature and salinity were assumed to be uniform and only M2 harmonic component was adopted. The behavior of Lagrange

particles scattered on the sea surface was also investigated. The current around the center of Sakurajima Channel increased abruptly

and decreased gradually at both flood and ebb tides. The current speed of the bottom layer around the center of Sakurajima Channel

was about half that of the surface layer. A strong southward residual current appeared along the west coast of the central basin, as well

as a weak northward residual current along the east coast. The surface and bottom residual currents were comparatively different at the

center of the basin and the locations where the surface residual current was large. The directions and distances traveled by Lagrange

particles were seriously affected by slight spatial and temporal differences of the particles, particularly at Sakurajima Channel. Even in

locations with weak residual current, some of the Lagrange particles traveled long distances.
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Fig. 1. Division of Kagoshima Bay by two-dimensional simplex
elements. The number of elements (node) is 6784(3677).
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Fig. 2. Tidal level at the mouth of the bay. The amplitude is 0.748 m,
the phase delay is 197.80 degrees and the period is 12.42 h.
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Fig. 3. (a) Calculated inflow (thin line with black circle) and outflow
(bold line with white circle) water masses in each period at the
mouth of the bay, and (b) the ratio of outflow to inflow water
masses.
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Fig. 4. Surface current patterns at Sakurajima Channel in (a) low water, (b) flood current, (c) high water and (d) ebb current.
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Fig. 5. Locations of the points earmarked for hodographs around
Sakurajima Channel.
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Fig. 6. Hodographs at the points a to f designated in Fig. 5.
The bold, dashed, and thin lines denote the surface,
middle, and bottom layer currents, respectively.
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Plate 1. (a) Topograph of Kagoshima Bay used in the present calculation, (b) calculated tidal residual current at the surface layer, (c) at the bottom
later and (d) the difference between surface and bottom layers. The unit of the color in Plates b to d is m/s.
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Plate 2. Calculated surface tidal residual current at (a) Sakurajima Channel, (c) the inner bay and (d) the mouth of the bay. The difference of the

residual current between surface and bottom layers at Sakurajima Channel is shown in (b). The unit of the color is the same designated in

Plate 1b.
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Plate 3. Behavior of Lagrange particles at (a) north Sakurajima Channel, (b) middle Sakurajima Channel, (c¢) south Sakurajima Channel, (d) off
Kiire oil reservation base, (¢) the mouth sill of the bay, (f) Tarumizu fish farm, and (g) Ushine fish farm. Suffixes 1 and 2 denote that the
throw of Lagrange particles was done at low and high water, respectively.
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