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Research on the Status of Water Cycle in the Naka River Basin
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Naka River starts its flow in Mt. Nasu (elevation 1,917 m) and runs through Nasunogahara hill southerly and then
changes its course south-westerly in the plain region and finally runs into the Pacific Ocean. It is the first class river with its
total main river length of about 150 km and its catchment area of 3,270 km?. River water uses are diverse and include
agricultural, drinking, industrial and hydrogenation and demand is high, but there are no multiple-purpose dams run
nationally in the basin and therefore, flow regime tends to be affected by weather and water use and in the lower reaches,
when the water level is low, there are occasions when ocean water runs up the river and damages the area of more than 10
km from the mouth of the river. The upper reaches of the river (Nasu area) is geologically volcanic, high in permeability
and influent underground water affects flow regime greatly. In managing water uses, we need to understand the status of
surface and underground water, weather conditions and the effects of water uses based on the characteristics of the river
basin.

In this paper, we reviewed the reliability of flow measurements, the basic data for water uses and revised the
3-dimentional water cycle analysis model to review water cycle replicability when water level is low in the Naka River
basin and considered approach on water use management

The reliability of flow measurements are high at Koguchi measurement station at upper stream and both Noguchi and
Shimogunii measurement stations in the middle and lower reaches of the river. After revising the water cycle structure and
reviewed the replicability, we found in flow regime during low flow, improving accuracy in weather conditions, spring water,
river use, operations of irrigation dams would contribute replicability and that especially water uses in Nasu region have
larger effects. This is probably due to the volcanic geological structure and geography that can sustain plentiful
underground water, the characteristics of Naka River basin, and we conclude that the key is to apply for water use
management by analyzing water cycle that incorporates the relationship between surface and underground water, hence
enabling to understand water cycle and water uses.

Key Words: water cycle model, water use management, water use planning, low flow measurements
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