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Groundwater Flow Analysis Using a Steady State Three-dimensional Model in an Upland Area
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Abstract

A numerical simulation technique of three-dimensional finite difference model is developed to
study the groundwater flow system in Dejima, an upland area which faces Kasumigaura Lake.
For general perspectives of the groundwater flow system, a steady state three-dimensional model
is simulated. For the sedimentary mud formations which are found in the representative forma-
tion, three situations of hydraulic conductivity are considered, representing an isotropic condition
and situations where the horizontal permeability is equal to 10 times and 100 times of the vertic-
al one. The finite difference grid used in the simulation has 60x50x30=90,000 nodes. A con-
verged solution with a tolerance of 0.001 meter of hydraulic head is set. Having determined the
flow net by using a steady state three-dimensional model, the results for the three cases of hyd-
raulic conductivity are compared with the results of the tracer methods (Bae and Kayane, 1987).
With the aid of four representative vertical cross-sections, groundwater flow systems in the study
area are assumed. The results of these are reasonally good comparable with the results of the

basin yield and the recharge-discharge distribution 8.
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Interval of potential lines is 1m



#2224 1% 1989%F 3AR 87

3-0 T 2 |° T 5'0

le)
n

3

i W
S A

v - T
30 40

+i=45

10 j 20

30 " 40

Fig. 6 Cross-sectional potential lines from the steady state three-dimensional model for the case with

horizontal permeabilities 10 times the vertical. Interval of potential lines is Ilm
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Fig. 7 Areal variation in the rates of recharge and discharge for the case with horizontal per-

meabilities 10 times the vertical. Annual recharge is 430mm/year.
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