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Analysis of water circulation in an urbanized area using a quasi-three-dimensional

groundwater flow model (Part IT)
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The water circulation analysis model is highly consistent with the actual mechanism
of groundwater flow and accurately describes natural and artificial systems in terms
of the characteristics of river basins. The water circulation analysis model was
developed for use in studies carried out through to FY1996 on rainwater penetration
facilities on the Saka-gawa river (a Type 1 river taken from the left bank of the
larger Edo-gawa river, which runs into the city of Matsudo in Chiba prefecture). The
facilities were found to be effective in improving flow during low periods and
reducing flow during flooding (see Report 8, Technology Research Institute for

Riverfront Developmeny).

Interviews with local governments and major developers and an opinion survey of

local residents, carried out in FY1998, confirmed the feasibility of a program for the

river basin including rainwater penetration facilities. The water circulation analysis
model for the entire Saka-gawa river basin was used to prepare a plan of water
management in the basin area. Improvement techniques were also studied.

Key words :  Groundwater, urban development, water circulation analysis model, degree
of permeability, river flow volume, outflow regulation facilities, rainwater
penetration facilities, rainwater storage facilities, river channel
improvement, overflow pond.
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Fig. 1 General Diagram of Water Circulation in an Urbanized Area
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Table 2 Soil Saturation and Permeability Coefficients
(hydro reproduction/simulation adjustment results)
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Table 7 Basic High-Water Discharge for Storage-Coefficient and Water Circulation Models
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Fig.4 Basic High-Water Discharge Distribution Diagram for the
Sakagawa River Drainage Canal Basin
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Table 7 Basin Measures Implementation Policy
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Table 9 Volume of Impact on Basin-wide Water Circulation
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