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Groundwater Movement in Izari River Basin (II)

(Numerical Analysis of a Three-Dimensional
Steady-State Groundwater Flow)

By Yasuo Sakura
Department of Geophysics, Faculty of Science, Hokkaido University
(Received November, 30, 1973)

A steady-state regional groundwater movement can be determined by various for-
mations of the subsurface saturated medium and by the water table configulation con-
trolled by topography. Using above assumption, a three dimensional model was solved
by a numerical method and applied for the Izari river groundwater basin. The rate of
groundwater recharge and discharge passing through the water table were taken as an
index of the groundwater flow system and calculated from the numerical analysis.

It was found that the concentration of the groundwater discharge to the upper
reaches of the Izari was significant. From macroscopic viewpoint, however, the recharge
area is located in the upper stream region and discharge area in the lower, which is
good agreement with the case of a previous two-dimensional model.

. @ b & (C

T ABEEBEREOEA T WARICK T 5 T A E X, Torn (1963), FREEZE and
WITHERSPOON (1966) & iz Xhid, #EHMZAET 5T KE, HTKEOHER LOHKED
HxDLEMTRESTORD. FbsBREHBIR S IR BT, FrREeze and
WiITHERSPOON (1968) ik B &, FOHEL L THTAEOHENEERETHS LRETE
hig, RS> SR TED. FRI ERORRIK - T, BINREC, FHOHLTEKE
M EEREBHRRET D Z LI LD, ZKIT Laplace KON ELRD, BT KRE > A7
AEBTHS R, 197]). SHLRKEROERLL COMTKREEDOERILLIL, DD,
ZRTLEFARBAL, BHEENTE2RAA. FRBIREBRE T KOS L2RATAHEELL



2 #t & K R
T, WFAKEZBERT AT ROMA, HEELFTHELL.

IL  #FkFRORERET
EHRBI BT 2HET, THEILHEKETOZR T T RRIRRNTER SR .

? dpl, 2 L i .
2 Mo v a2t [ ba v 9 ]+ o [km v 2 5] = 0 (1)
TTT,  =zv,z; KR
¢; K B

k(z,y,2); FTKEE

(I, K,J-1) (1, K+t J)

K(I, K,J)
Q N /()
K(I,K,J-1) \' T \ 7
Y
{1-1,K, J) 2 (141, K,J)

O -—50
// g '(l.K‘J)

K(1-1,K,J) :
]

+
KU, K-, ) C) ™ K(LK,)

(I,K'I,J) (l. K, J’”

Fig. 1. Schematic representation for interior node in three-dimensional
mesh for nonhomogeneous, isotropic medium.
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Fig. 2. Map showing location of the Izari river basin.

Gaging station sites are located in the points A and B.
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Pig. 3. Computational mesh for mathematical
simulation in /-K plain.

Fig. 4. Geological map of the Izari river groundwater basin.

(she; shikotsu welded tuff and shimamatsu pumice member, shs; Toyohira

pumice member, Ta; Tarumae volcanic ash bed, En; Eniwa volcanic ash

bed, Al; River and flood plain deposits in recent, Lp; Lower moor)
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obtained by solving numerically, in K =7 cross
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Fig. 11. Stream hydrograph at A-gaging station, Izari river.

Table 1. Annual mean groundwater discharge obtained from
separation of stream hydrograph.

Annual mean ground-

i ;
Drainage area water discharge

Gaging station

(km?) (m¥y) (mm/y)
A 114.6 9.701 X 107 846.5
119.4 1.066 X 108 892.8

A—B 4.8 9.546 X 106 1988.8
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