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A TWO-DIMENSIONAL APPROACH TO UNCONFINED
GROUNDWATER BEHAVIOR IN THE ALLUVIAL FAN

——Unsteady Flow of Groundwater into Ditches (4)—

By Gyozo OHASHI

Synopsis

The problems of unconfined groundwater flow from rivers to drainage channels in
the Kofu alluvial fan are solved with the aid of a numerical analysis based on the Laplace
equation. The two-dimensional region for the flow is bounded by four borded boundaries
which are the Kamanashi, the Fuefuki and the Ara rivers on three sides and the moun-
tain area on the fourth side. Sixteen channels which have drainage and irrigation action
are scattered in the downstream part of this region. Some or all of them are taken into
account as the internal boundary condations in the region.

The calculations of this numerical analysis are carried out by means of the Succesive
Over-Relaxation method. The results obtained in this analysis have been tested against
the observed values with close agreement.

On the other hand, the relations between the changes of the boundary conditions
made by the river improvements and the groundwater behaviors induced by the changes
in the region are discussed by using the above mentioned numerical analysis.

In coclusion, it has been made clear that the effects of changes in the internal bound-
aries induced by drainage channel improvements have contributed more to the grpundwate}'

lowering in the downstream region than the effects of the changes in the river boundaries.
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Fig. 1 Topographical map in the Kofu basin and the region of calculation
networks.
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Fig. 2 Relationships among Over-relaxation factor (w), Numbers of iteration
(N) and Summation of errors (&).
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Fig. 8 Changes in the raised value of groundwater hights induced by the
discrease of aquifer depth, with which the parameters are the normal
distances from the borded boundaries.
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