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Urban Residential Water Supply-demand Systems
and Their Regional Factors on Watershed Scale:
A Comparative Study of Naka and Kinu-Kokai River Basins

Akio YAMASHITA*

Abstract

The purpose of this study is to propose a method for analyzing regional factors to under-
stand the quantitative characteristics of water supply-demand system on watershed scale. The
Naka River basin and the Kinu-Kokai River basin are the study areas selected for a comparative
discussion. In particular, urban residential water supply systems of Mito and Mitsukaido cities,
which are located in far downstream areas of the Naka and Kinu-Kokai River basins, respectively,
are surveyed. In this study, three regional factors are examined— landform, land use, and water
rights. Concretely, basin form ratio and basin relief ratio by main tributary basin are calculated
first. Then, land use combination types by tributary basin are clarified using modified Weaver's
method. Finally, the spatial and quantitative characteristics of water demand in the Naka and
Kinu-Kokai River basins are analyzed with data on water rights. As a result of the case study,
the analytical indicators and methodological approach this study proposes demonstrate their
utility in a discussion of problems associated with urban water resources on watershed scale.

Key words : water supply-demand system, watershed, landform, land use, water right, Naka
River, Kinu and Kokai Rivers
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Table 1 List of specified water rights for residential use in Naka and Kinu-Kokai River basins (2002).
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Sources: data from Hitachi and Shimodate Construction Work Offices.
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Fig. 1 Average quantity of taken water for residential use per day in Naka and Kinu-Kokai River basins

by water source for each municipal waterworks (1999).
Sources: data from sanitation sections of Tochigi and Ibaraki Prefectures.
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Table 2 Change of intake amount by approved water right for residential use in Mito city.
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KA ORBELR] 7 & UK T T AKEH OB E LD PR

Sources: “History of waterworks in Mito” and material from Waterworks Section of Mito city.
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Fig.4 Change in annual quantity of water taken for
residential use in Mitsukaido city by water source.
Data are not available for 1985 and 1991. Source:
“Waterworks in Ibaraki Prefecture”.
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Fig.5 Basin form ratio in the Naka and the Kinu-Kokai River basins by main

tributary basin (1997).
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