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DISPERSION OF MATERIAL IN THE COASTAL SEA

——Vertical Structure of Tidal Current Ellipse—

By Tetsuo YANAGI, Masaki NisHul and Haruo HIGUCHI

Synopsis

Tidal current measurements were carried out at Stn. 9 in the northern part of Harima-Nada,
Seto Inland Sea to investigate the vertical structure of tidal current ellipse. Observed vertical
profile of tidal current ellipse well coinsides with the calculated one which is obtained by solving
the linear momentum equations of tidal current containing the Coriolis force and the vertical
eddy viscosity. The dispersion coefficient tensor by tidal current is correctly estimated using such
vertical profile of tidal current ellipse.
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Fig. 1 Location where current measurement was carried out.
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HARIMA Stn.3, 1982,6,19-20
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Fig. 2 Time changes of vertical profiles of tidal current, water temperature, salinity and
density on June 28, 1981 (a) and on June 19-20, 1982 (b) at Stn. 9.
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Table I M, Tidal Current at Stn. 9.

1981. 6. 1982. 6.
H. Uz ag Uy ay H. Ug g Uy ay
(m) (cm/s) (deg) (cm/s)  (deg) (m)  (cm/s) (deg) (cmfs) (deg.)
10.5 217 70 32 —90 10.5 27.5 63 5.8 19
8.5 20.3 58 13.0 —64 9.0 232 65 3.1 18
60 208 73 6.1 —42 70 207 72 0.1 98
3.0 17.4 67 1.6 —122 5.0 17.5 63 2.1 126
2.0 14.3 58 2.6 174 3.0 14.8 49 1.7 155
1.0 11.3 51 4.1 163 1.0 11.1 49 3.0 132
0.5 8.4 51 3.6 170
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HARIMA Stn.9, 1981 ,6.28
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Fig. 3 Vertical profiles of tidal current ellipse in 1981 (left) and in 1982 (right) at Stn. 9.
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Fig. 4 Definition of tidal current ellipse
factor.
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Table 2 Factor of Tidal current Ellipse at Stn. 9.

1981. 6 1982. 6
Height 3 a 4 W, Height & a [’ W,
(m) (deg) (deg) (cm/s) (m) (deg) (deg) (cmfs)
10.5 —0.04 59 —10 23.8 19.5 —0.14 62 9 27.8
8.5 —0.45 59 —26 22.0 9.0 —0.10 65 6 23.3
6.0 —0.25 63 —11 21.6 7.0 —0.00 73 0 20.7
3.0 —0.01 56 —8 18.3 5.0 0.11 63 4 17.5
2.0 0.12 47 —8 15.3 3.0 0.11 49 -2 14.8
1.0 0.24 41 -9 12.3 1.0 0.27 50 2 11.1
0.5 0.26 43 —11 10.0
HARIMA Stn.9, 1981 ,6.28
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Fig. 5 Vertical profiles of tidal current ellipse
factors in 1981 (upper) and in 1982
(lower) at Stn. 9.

Fig. 6 Vertical profiles of three kinds of mean
veerings in 1981 (upper) and in 1982
(lower) at Stn. 9.
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