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Three-dimensional characteristics of sea water temperature change along the offshore of
Tosa bay with Kuroshio warm current which is under the influence of global warming

Keisuke MURATA

Abstract

The world’s climate is influenced by the global warming, sea surface water temperature which
covers more than 70% of the earth’s surface and ocean current system. The Kuroshio is a
north-flowing ocean current on the west side of the North Pacific Ocean. It is a strong western
boundary current to begin off the east coast of Taiwan and flows northeastward past Japan,
transporting warm, tropical water northward the polar region. The current directly hits the Tosa bay
to supply the huge amount of thermal energy along with the sea of Tosa bay. Climate, precipitation
and ecosystem of the coastal areas along the Pacific Ocean are under the influence of the black
current.

Kochi prefectural fisheries experiment station monitors the long-term effects of sea water
temperature changes along the offshore of Tosa bay since 1975, to take into account of the influence
of global warming on the fishery resources.

The purpose of this study is to evaluate the influence of the global warming on the Kochi
prefecture.

The study examines the relationship between fish catch changes of Kochi prefecture and seawater
temperature changes of the offshore of Tosa bay.

The influence of global warming on the Kochi, includes the following:

i) The air temperature at Muroto meteorological station, which is located at the end of cape without
any influence from urbanization, has been increasing by 0.8 “C for 90 years from 1920 to 2010. The
temperature at Ashizuri meteorological station has also been increasing by 0.9°C for 70 years from
1940 to 2010. Those two temperature increasing are higher than the world annual average air
temperature of 0.74°C for 100 years from 1906 to 2005.

ii) The annual average sea surface water temperatures at Tosa bay are rising at a rate of 1.5°C in 34
years (=4.3°C every 100 years). This is 4 to 8 times the rate of annual average sea surface
temperature rise of 0.5°C of the world and 1.08°C of the seas off Japan. The change of temperature
is more significant in winter (January) than the summer (August), and it is confirmed that the sea
water temperature increases up to the depth of 150m.

iii) Fish catches of the small fish group are sensitively influenced by the sea water temperature
change than the large fish group. The decrease of small fish group which constitutes the bottom of
pyramid of food chain, influences the fish catch of the middle to the large fish groups.

From the above, the Tosa bay, which receives the black current, is a typical hot spot in the study of
SST and global warming in Japan. It is suggested to re-evaluate the long-term influences of black
warm current on the SST of seas off Japan, by continuing the monitoring at Tosa bay and adding the
other SST date of coastal zone of Japanese island.
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