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Mitigation and adaptation policy on the conservation and restoration
of water-ecosystem in Ishiduchi reservoir and the moat around Kochi

castle under the influence of global warming

Kei, URAYASU

Abstract

The government of Japan has developed the large scale sewage system in many cities in Japan
to allocate the huge national budget owing to the serious water quality pollution problems with
untreated wastewaters in the rivers, lakes and coastal zones in the period of rapid economic
growth in the 1960s-1970s. While water quality environment of the shallow lakes has not been
improved to suffer from the long-standing eutrophic problem. The lake water environment has
become even more complicating under the influence of global climatic change since 1980s. The
influence give a significant impact on the surface water temperature increasing to follow the
deterioration of water quality and eco-system environment in the shallow lake systems. Kochi
prefecture which is located at the forefront of global climatic change in the western part of Japan,
has already suffered from the influence of global warming with Japan's highest air temperature
record of 41.1°C at Ekawazaki metrological station in August 2013. Annual average air
temperature as well as sea surface temperature (SST) along the offshore of Tosa Bay has been
significantly increasing by 2°C in the recent 35 years.

The purpose of this study is to evaluate the impact of bio-manipulation by examining the
relation among water temperature, water quality and ecosystem, and to propose the sustainable
adaptation policy on water quality environment for conservation and/or restoration under the
influence of global climatic change including two field studies such as Ishiduchi flood retention
reservoir and Kochi castle moat.

The distinctive feature of the two water systems incorporates the shallow groundwater with
stable water temperature between 15 and 20 °C throughout a year. Source water of the moat is
dependent on the supplementary supply from shallow groundwater well with pumping rate at 20
litter per second. The role of groundwater is to control the optimum water temperature and
increasing the flow velocity in the canal system. The water quality of the upstream is excellent
with very high transparency, while the downstream has been being eutrophicated significantly in
summer season by increasing the water temperature with high population density of omnivorous
fish group with carps.

This study carried out 24 hours field monitoring of water quality and eco-system with
zooplankton to evaluate the three dimensional time-space changes in the Ishiduchi lake at different
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seasons including September, October and December 2012 in the Ishiduch lake. The vertical
sampling and measurement were performed at the different depth of Om, 1m, 2m, 3m to evaluate
the three dimensional water quality changes and behavioral pattern of the daphnia. The study
concluded that the application of bio-manipulation technology including the ecological
management of fish density and water temperature could improve the water quality environment
at optimum level of turbidity. This low cost eco-technology application is an optional promising
pilot model project proposal to support the social implementation program for the next generation.
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