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EXPERIMENTAL STUDIES ON THE WATER EXCHANGE
IN SETO INLAND SEA (I)

By Haruo Hicucui, Hidetaka TAKEOKA, Hidekazu YASUDA and Yoshio KiTAGAWA

Synopsis

The fundamental experiments are carried out to reproduce the tide and tidal current in
Seto Inland Sea with use of the hydraulic model, of which the horizontal and vertical scales
are 1/50000 and 1/500 respectively.

The tide in the inland sea is roughly reproduced by giving the boundary conditions.
The velocities of tidal residual circulations in the model are larger than those in the

prototype.
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Fig. 1 Bathymetric chart of Seto Inland Sea.

Table 1. Tidal constant.

. Constituent M, S, K, . (o))

N R B _ - B
Station \\\\7 H(cm) | «(°) H(cm)i £(°) H(cm)‘ (°) !H(cm)i £(®)
Uwajima | 585 207.1' 24.8 | 2321 250 1941 187 = 174.8
Beppu 60 241 25 } 26 | 27 208 19 185
Tokuyama 88.1 252.1 38.0 i 282.8 | 29.1  207.4, 20.8  186.2
Nagahama 90 245 37 | 289 28 . 206 | 19 | 180
Hiroshima 02 | 277 | 42 | 304 31 219 | 22 196
Matsuyama 98.7 263.4 | 42.2 ‘ 290.7 | 30.1 | 207.4 | 22.4  182.8
Niihama 107.11 319.6 | 39.1  355.4 | 33.3  234.7| 24.7 ' 209.7
Onomichi 108 320 40 355 35 238 | 23 205
Mizushima 99.3 1 328.3 | 349 | 358.6 33.1 2359 23.0  209.7
Takamatsu 63.7 | 326.6 20.4 | 350.0| 3.1 2311 20.6 2019
Shikama 27 320 11 306 31 227 ' 26 205
Osaka | 3L5 2133, 17.0 236.3| 268 2056 19.2 18L2
Wakayama | 46.2 | 186.4 22,2  210.3 24.2 . 192.4  18.0  17L7
Komatsujima , 42.7 | 180.3 22.0 ‘ 205.9 , 21.8 195.0 17.1 173.5
Shimonoseki | 75.4 | 259.6 | 32.7 ‘ 200.1 188 230.6 155  216.0
Hosojima ‘ 94,7 | 182.7 | 21.0 | 207.3| 19.9 | 192.7 15.3  172.5
Kochi | 49.2| 174.7 | 21.8 | 199.4 | 216 ‘ 190.5; 15.6  167.8
Kushimoto 45.7 | 175.3 | 20.5 | 198.4| 21.9 | 187.9 16.7  166.7
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Table 2. Hydraulic factors.

Factor ‘ Scale Prototype ] Model
Distance " 1/50000 100 km | 2m
Water Depth | 1/500 10 m 2cm
Tidal Range 1/500 1m 2 mm
Tidal Period ‘ 1/2236 12025m 20. 0 sec
Velocity 1/22. 4 | 44.8cm/sec 2 cm/sec
Horizontal Diffusivity Kx 1/11,2X105 | 11.2x10¢ cm?/sec 0.1 cm?/sec
Vertical Diffusivity Kz 1/112 11. 2 cm?/sec 0.1 cm?/sec
Discharge 1/55.9%107 55.9 m3/sec 0.1cc/sec

Tilting Weir Type
Tide Generator

Model 0

Fig. 2 Schematic diagram of experimental facilities.
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Photo. 1. Model of Seto Inland Sea.
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Fig. 3 Schematic diagram of tide generator. Photo. 2. Tilting weir type tide generator.
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Fig. 5 Phase lag versus distance.
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Fig. 7 Flow pattern in the ebb (model, spring tide).
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Fig. 9 Flow pattern in the ebb (model, neap tide).
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Fig. 10 Flow pattern in the flood (model, Fig. 11 Flow pattern in the ebb(model,
spring tide). spring tide).

Fig. 12 Flow pattern in the flood (model, Fig. 13 Flow pattern in the ebb (model,
neap tide). neap tide).
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Fig. 14 Tidal locus in the model (spring tide).
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Fig. 15 Tidal locus in the model (spring tide).

T Ras 220"
ey o7 3

of: ;-\. Q Cy‘
~

Fig. 16 Tidal locus in the model (spring tide).
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Fig. 17 Tidal locus in the model (spring tide).
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Fig. 18 Tidal locus in the model (neap tide).
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Fig. 19 Tidal locus in the model (neap tide).

Fig. 20 Tidal locus in the model (neap tide).
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Fig. 21 Tidal locus in the model (neap tide).
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Fig. 22 Distribution of tidal residual circulation (model).

633



634 SORBS R MR R$185 B (150 4)

Fig. 23 Distribution of tidal residual circulation (1/100000 model).
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