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In this study, water cycle simulations were conducted to evaluate the effects of land cover
changes such as grasslands and paddy fields, and disasters such as the Kumamoto earthquake on the
water cycle in the Kumamoto area from within the Aso caldera. The results showed that if paddy
fields within the caldera were to disappear, groundwater recharge would decrease significantly,
having a significant impact on the amount of water cycle. In Minamiaso, where grasslands have
already been greatly reduced, it was also found that an increasing grasslands will lead to an
increase in the amount of water cycle. Hence, the importance of grasslands and paddy fields in
the water cycle was confirmed. Although no significant changes in the water cycle were observed
in the caldera as a whole due to the earthquake, groundwater discharged from the mountain body
due to the large shaking of the earthquake, and local changes in the water cycle, such as depletion
of springs at high locations, were observed. The local changes affected the irrigation system.
Although the depleted springs are recovering, the increase in groundwater outflow has not subsided
six years after the earthquake, and the depletion occurs before the rainy season.

Groundwater flow was discovered at the Tateno Barranco, the connection between the Aso caldera
and the Kumamoto area, and it is estimated that about 15 million m® of groundwater flows through
the Barranco per year. Furthermore, rainfall infiltration water on the western slope of the Aso
Outer Rim discharges approximately 130 million m® per year into the groundwater in the Kumamoto
area. Then, water of 70 million m® per year is recharged from the paddy fields and waterlogging
projects using the Shirakawa River, which emanates from the Aso caldera, into the groundwater in
the Kumamoto area. The total of these amounts occupies about 38% of the annual water supply to
the groundwater in the Kumamoto area. Therefore, the Aso caldera and the Kumamoto area are
considered to constitute a close regional water circular and ecological sphere. As a creative
recovery from the Kumamoto earthquake, residents of the Kumamoto metropolitan area and companies
that use groundwater downstream must increase their interaction with the Aso caldera upstream so
as to build a sustainable agriculture and livestock industry that will maintain grasslands and
paddy fields.
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