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Interactions between Coastal Seas

and Outer Oceans

Hidetaka Takeoka
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Basic factors relating to the interactions between coastal seas and outer oceans are summarized.
Examples of actual influences of these factors on their interactions are shown by comparing (1) the
Bungo Channel with the Kii Channel, (2) Tokyo Bay with Osaka Bay and (3) Kumihama Bay with
Lake Hamana. Inthe comparison (1), it is shown that the difference in the occurrence of the Kyucho
in these channels is due to the density difference, which is caused by the structure of the Seto Inland
Sea behind both channels. In (2), a hypothesis is proposed that the difference between the tidal
currents in both bays causes the difference in the stratifications and the density currents, and,
accordingly, it causes the difference in the material transport systems in these bays. In (3), factors

causing the anoxic conditions in Kumihama Bay and Lake Hamana are discussed.
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Table 1 Factors relating to interactions between
coastal seas and outer oceans.

(Mgeometrical factors
(1)geometries
(bay width)/(bay mouth width)
(bay length)/(bay mouth width)
existence of sill at bay mouth
((mean depth or maximum depth)/(bay mouth
depth))
number of bay mounths and lecations
(2)scales
(3)locations
offshore currents
warm or cold current
western boundary current or coastal boundary
current etc.
climate conditions
®@forcings
tides
input of buoyancy
wind
tsunami
strom surge
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Fig.1 Map of the Bungo Channel showing the stations
of long-term monitoring of water temperature.
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Fig.2 Records of water temperature processed by 24-
hour running mean at Stns. K1 to K11 in Fig.1
during 1992. Scale of temperature is for Stn. K1,
and each record is shifted by 5°C.
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Fig.3 Map of the Kii Channel and the outer ocean
showing the stations of long-term monitoring of
water temperature (after Takeuchi and Nakaji
19959).
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Fig.4 (a) Records of water temperature at 10 and 20 m depths at Stn. K5 in the Kii Channel during July and

August in 1990 (Takeuchi, personal communication).

(b) Records of water tempeature at Stn. K4 in

the Bungo Channel during July and August in 1992.
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Fig.5 Yearly change of water temperature, salinity
and density at the northern mixed stations in the
Bungo Channel and the Kii Channel.
1976 to 1985 are averaged.
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Fig.6 Surface area for unit volume (reciprocal of
depth) and river discharge to unit volume in each
sea area in the Seto Inland Sea.
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Fig. 7 (a) Distribution of water temperature along the
vertical transect in Tokyo Bay in summer (after
Unoki and Kishino, 1977'7), and (b) that in
Osaka Bay in summer (after Joh, 1986'®).
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Fig.8 Schematic representations of the material trans-
port structure in Tokyo Bay and Osaka Bay.
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Fig. 10 Isopleths of density and dissolved oxygen concentration at Stn. 5 in
Kumihama Bay (after Kashiwai, 1989%%).
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Fig.11 Map of Lake Hamana (after Mazda, 1995%%).
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Fig. 12 Yearly changes of dissolved oxygen concentra-

tion in the bottom layer at the central part in
Lake Hamana (after Mazda, 1995%9).
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