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Study on water and substance cycle structure
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Extreme drought and heavy rains due to recent climate change along with human activities such as land development and
water use leading to changes to flow system are becoming factors causing issues, resulting in instability in water resource
management and degradation in water environment. These issues are seen as a result of influences to water and substance
cycles, and solving such issues entirely requires addressing the movement of water and substances systematically in a flow
system.

Thus, this research, in an attempt to understand surface water, groundwater and substances in a flow system, water cycle
model was developed, considering human activities (water uses) in the Abukuma River and its tributaries river system.
Results provided understanding of water and suspended sediment cycle process quantitatively such as water cycle block
(range of influence), water cycle (movement channels and time), water budget and channels and volume of suspended
sediments that move through the water cycle, and obtained fundamental information regarding substance movement.
Furthermore, contrasting with non-water uses in a natural state provided volume changes in the water cycle from the past to
the present, making it possible for us to estimate any influences of human water uses over the water cycle. For future, the
analytical model must be developed further by adding information on natural and social changes and improve analytical
level by supplementing collaborating with monitoring survey.

Key Words: water resource management, water cycle, substance cycle, surface water and groundwater analysis,
suspended sediment analysis
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