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Influence of sea surface temperature on the space-time fluctuation
of agricultural meteorology along the coastal plain in the eastern
part of Kochi prefecture

Tadayuki, HOSOKAWA

Abstract

The climate of the earth is influenced by global warming, temperature of sea surface which covers
70% of the Earth’s surface and ocean current system. Intergovernmental Panel on Climate Change
(IPCC) reported that the global mean temperature had risen for the 20th century at the rate of 0.74°C
per 100 years due to increasing the green-house gas.

The global warming influences on the ecosystem and agricultural production in the Kochi
prefecture, which is located along the coastal line of Tosa bay with the world largest warm current of
Kuroshio (Black Current).

The purpose of this study is to evaluate the influence of global warming on the agricultural
meteorology along with the coastal plains in Kochi prefecture by examining the relationship between
temperature changes of the Kochi and sea surface temperature changes in the Tosa bay.

The study analyzes the features and correlation between sea surface water temperature and air
temperature in Muroto and Aki to assess some of the agricultural effects on the long-term changes in
temperatures including i) sea surface temperature variations in Tosa bay, ii) air temperature variation
in the Muroto meteorological station and iii) air temperature variation along the coastal plains in the
eastern part of Kochi Prefecture such as Aki city.

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

i) The annual average sea surface water temperatures at Tosa bay are rising at a rate of 1.5°C for 34
years from 1975 to 2009 (=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 trend of
increasing temperature is more significant in winter (January) than the summer (August) since 1985.
ii) 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 increasing is higher than the world annual average air temperature of 0.74°C for 100
years from 1906 to 2005.

iii) The annual average of the air temperature at Aki city has increasing by 1.1°C for 33 years from
1979 - 2012, the increasing trend is still higher in winter (January) than the summer (August).

The increasing trend of air temperature by global warming in Kochi prefecture is evaluated to
examine the good correlation between air temperature and sea surface water temperature. The
influence of global warming in the Kochi prefecture with oceanic climate could decrease the running
time and fuel consumption of the boiler in the greenhouse horticulture.

It is suggested to re-evaluate the long-term influences of black warm current on the sea surface
water temperature (SST) of seas off Japan, by continuing the monitoring at Tosa bay and adding the
other sea surface water temperature (SST) and air temperature date of coastal zone of Japanese island.
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