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11 Abstract

Development of methods for ocean management in the Japan Sea, an international
enclosed sea that includes continental shelves and islands
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[Abstract]

Key Words: Japan Sea, East China Sea, Global warming, Low- and high-trophic level, Future
forecasting, International management, Land-ocean integrated management

The Japan Sea is a semi-enclosed international sea area which is surrounded by the
Eurasia Continent and the Japanese archipelago. In recent years, the Japan Sea faced rapid
environmental changes. The first change is global warming. It is well known that the rise of
seawater temperature occurs much faster in the Japan Sea than in other sea areas. The second
change is rapid environmental changes in the East China Sea due to rapid economic growth in
the littoral countries. As the East China Sea is located in the upstream part of the Japan Sea,
seawater, heat and various substances are transported from the East China Sea to the Japan Sea
by the Tsushima Warm Current.

When we discuss the coastal management in the Japan Sea, it is necessary to identify how
much influence these two changes have on the environment of the Japan Sea. Thus, our group
developed new numerical ecosystem models: coupled physical-ecosystem models and a particle
tracking numerical model for transport and survival of high trophic species of the Japan Sea.
Using these numerical ecosystem models, we tried to understand the impacts of global warming
and the environmental changes in the East China Sea on the Japan Sea as well as the mechanism
of the impacts.

The Japan Sea receives strong impacts from global warming and from the environmental
changes in the East China Sea. The sea water temperature will rise continuously in the next 100
years, and it will be accelerated if the future climate change has the bad scenario. The
environment of coastal areas of Japan is strongly controlled from the East China Sea. The study
shows that the Japan Sea is more sensitive to external/internal changes than we imagined.

Through our research, it is clear that an effective coastal management in the Japan Sea
cannot be realized by existing local-level coastal managements but by a coastal management
which has a wider view on global warming and various environmental changes in the East China
Sea. So we proposed a new idea “Japan Sea Three Layer Management”. Japan Sea Three Layers
Management aims to conserve the coastal environment with three different scale management.
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Three-scale managements mean three different geographical scales, 1) wide-scale management:
focusing on the Japan Sea and the East China Sea, 2) middle-scale management: focusing on the
flow of the Tsushima Warm Current, and 3) local-scale management: focusing on each coastal
area and bay on the Japanese coast. In each layer, predicted impacts and their mechanisms were
studied and appropriate adaptations and management methods have been proposed.

Unfortunately, the Japan Sea has not received any strong attention in the ocean policy of
Japan until now. We have to see the Japan Sea in a different light and implement environmental
conservation and marine management more actively in the future. In addition, the Japan Sea is
an international semi-enclosed sea area and international cooperation among relevant countries
is essential for its management. In this area, there are several international environmental
cooperation frameworks to pursue marine environmental conservation. It is recommended that
the Japanese government use these frameworks more effectively for the conservation of the
Japanese coastal area. We hope the outcomes of this project can contribute to the conservation
of the Japan Sea.
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