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The Seto Inland Sea is situated in the western part of Japan and is famous for its
beautiful landscape including as many as 600 islands (Fig. 2.1). At the same time,
the Seto Inland Sea is well known to be one of the most industrially developed areas
in Japan. Its length is about 500 km, its width 5 km to 50 km and its average depth
about 30 m. The surface area of the Seto Inland Sea is 17,107 km?, which is nearly
as the same as that of Lake Ontario in North America. The Seto Inland Sea has three
mouths: the Kanmon Strait, the Bungo Channel and the Kii Channel. The Kanmon
Strait contributes little to the whole oceanic condition of the Seto Inland Sea because
its cross area is very narrow. The tidal current is dominant in the Seto Inland Sea. The
maximum tidal current speed is about 500 cm/s at Naruto Strait and the maximum
tidal range about 400 cm in the central part of the Seto Inland Sea. Thirty-four million
people live in the coastal area of the Seto Inland Sea and the population density is
currently about 500 people per square kilometer.

In ancient times, the Seto Inland Sea prospered as the oldest sea-traffic route in
Japan, and some sailors had a kind of tide table as early as the 1500’s. Coastal
fisheries grew rapidly before World War II and the Seto Inland Sea was designated
to be one of the first national parks in Japan in 1934. After World War II, Japan was
eager to industrialize, and many heavy industrial factories were constructed along
the coast of the Seto Inland Sea. This was because the Seto Inland Sea had much
attraction for industrialization such as good traffic conditions, less natural disasters,
a mild climate and ease for land reclamation because of its shallowness. The
construction of factories rapidly increased in the later half of the 1960’s after the New
Industry City Law was enacted in 1963, and much industrial waste began to be
disposed into the Seto Inland Sea (Fig. 2.2). The COD (Chemical Oxygen Demand)
load from the coast of the Seto Inland Sea was 925 tons/day in 1962 and it increased
to as much as 1900 tons/day in 1969. In 1973, the production of refined oil around
the Seto Inland Sea was 1,860,000 barrels/day which was about 40% of the total
production in Japan and was nearly the same as the total refined oil production in
England at that time. Moreover the production of iron was 52,400,000 tons/year
(44% of the total production in Japan) and was nearly the same as that of West
Germany and France combined.

The history of water pollution in the Seto Inland Sea was investigated with the
use of two indexes: water transparency and the number of red tide occurrences
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Fig. 2.2. Industrial areas and large cities around the Seto Inland Sea.

(Yanagi, 1988). Water transparency is defined as the depth at which a white secchi
disk with the diameter of 30 cm is just visible. Since this is so easy to observe, there
is a huge accumulation of data on water transparency. This index is related to the
amount of suspended material in the surface waters and reflects the degree of
eutrophication of the water. Each Prefectural Fisheries Observatory around the Seto
Inland Sea has carried out field observations of water temperature, salinity and water
transparency at as many as 320 fixed stations per month from 1964. The average
transparency of the Seto Inland Sea is obtained here by averaging observed
transparency every month at the five main straits in the Seto Inland Sea, listed here
from west to east: Naruto Strait, Akashi Strait, Bisan Strait, Kurushima Strait and
Hayasui Strait. The data near the straits are suitable for research of the long term
variability of the whole-area oceanic condition, because the water around the straits
are well-mixed vertically and horizontally due to the strong tidal currents there. The
small scale variability of transparency around each strait is smoothed by the water
mixing, and thus the strait acts as a sort of low-pass filter.

Red tide occurs as aresult of the eutrophication of the sea water, and some kinds
of red tide results in serious damage to fisheries. For example, in the summer of 1972
about 14 million cultivated yellowtail fish were killed by the red tide of Chattonella
sp. in Harima-Nada, the eastern part of the Seto Inland Sea, and the damage
amounted to 7.1 billion Japanese Yen (about 71 million US §).

The year-to-year variations of average transparency and the number of red tide
occurrences are shown in Fig. 2.3. In this figure, we have included the observed
transparency in 1930 by the Fisheries Agency, Japan. The average transparency
decreased rapidly from 8.5 m in 1968 to 6.5 m in 1972. In the late 1960’s there were
many serious water pollution problems in Japan such as Minamata Disease. How-
ever, in the Seto Inland Sea, while there was no serious problem with heavy metal
pollution many deformed fishes with cancer were found in the 1960’s. The most
serious water pollution problem in the Seto Inland Sea has been eutrophication. The






