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Fig. 1.

Classification of sea areas into coastal and offshore for the Seto Inland Sea, Japan.
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Fig. 2. Year-to-year variations in Red Tide Index and the occurrence number of red tides in the Seto Inland
Sea, except Osaka Bay (a) and Osaka Bay (b). Broken line shows the characteristic trend of the number of
red tide occurrences.
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Fig. 3. Relationship between Red Tide Index and the occurrence number of red tides in the Seto Inland Sea

(O), except Osaka Bay and Osaka Bay (A ).
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the Seto Inland Sea (except Osaka Bay)
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Fig. 4. Year-to-year variations in Red Tide Index reformed figure 2 (a) by Red Tide Index, averaged over
analyzed periods in case of the huge occurrence of red tides in the Seto Inland Sea, except Osaka Bay (a)
and Osaka Bay (b).
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Fig. 5. Year-to-year variations in TP and TN concentrations of the Seto Inland Sea, except Osaka Bay (a, ¢)
and Osaka Bay (b, d). Broken line shows the long-term trend of each concentration.
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Fig. 6. Year-to-year variations in solar radiation in the coastal and offshore areas of the Seto Inland Sea,
except Osaka Bay (a) and Osaka Bay (b). Full line shows the 60 months running mean of solar radiation.
Open circle shows the sunspot relative number with the polarity of the magnetic field.
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Fig. 7. Year-to-year variations in Red Tide Index and the occurrence number of red tides simplified the
classification into three types - diatom (a), non-diatom (b) and multi-species (c) in the Seto Inland Sea, except
Osaka Bay.
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Fig. 8. Year-to-year variations in Red Tide Index and the occurrence number of red tides simplified the
classification into three types - diatom (a), non-diatom (b) and multi-species (c) in Osaka Bay.
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Fig. 10. Year-to-year variations in dominant ratios of red tide species in each region of the Seto Inland Sea.
The Figure for Osaka Bay is same as Fig. 9 (b).
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Long-term trends in the occurrence of red tides
in the Seto Inland Sea, Japan

Daisuke Ishii!**, Tetsuo Yanagi! and Satoshi Sasakura?

Abstract

We studied the temporal variation and changes in red tide occurrences and the dominant
species composing red tides in the Seto Inland Sea based on the red tide basic dataset for the
26 years from 1979 to 2004. This included the “Red Tide Index” (RI), which is capable of as-
sessing the spatiotemporal scale and impacts of a red tide. We analyzed the temporal changes
in the RI in the Seto Inland Sea and Osaka Bay separately. The long-term trend in the RI in
the Seto Inland Sea showed both increasing and decreasing trends with a minimum value
around 1990. The trend in Osaka Bay has declined markedly for about 30 years. We found
that the long-term trends in the RI in both the Seto Inland Sea and Osaka Bay corresponded
with the long-term trends in solar radiation and nutrient concentration. The dominant species
of red tide were derived using the RI in both the Seto Inland Sea and Osaka Bay. We found
that non-diatom species were dominant mainly in the Seto Inland Sea, while in Osaka Bay the
dominant species has changed from non-diatom species to diatom species during the past 30
years.

Key words : Red Tide Index, long-term trend, dominant species of red tide, the Seto Inland
Sea
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