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Control of Groundwater Runoff by a Seasonal
Variation in the River Stage

By Yoshiyuki IsHII and Kinshiro NAKAO
Department of Geophysics, Faculty of Science,
Hokkaido University
(Received July 25, 1981)

The present paper describes a study made on how a seasonal variation in the river
stage controls the runoff of groundwater to the river. The area subjected to this study is
located in the middle reach of the Tokachi River from the mountain area to the alluvial plain.
The results are summarized as follows :

1. Phreatic groundwater always flows into the river in February, July and December. A
flow-net analysis shows that the discharge of groundwater is 0.17 m?/sec per nearly 10 km
in channel length. Meanwhile, the average infiltration rate through the ground during the
period from December, 1979, to February, 1980, is 0.28 mm/day according to a calculated
water balance in the phreatic aquifer. Then, the recharge of the area, about 16 km?, totals
0.05 m3/sec.

2. Tritium concentrations of river water, phreatic groundwater, artesian groundwater
and spring water are found 47.4 T.U., nearly 30 T.U,, 0.5 T.U,, and 12.8 T.U,, respectively. It
follows from a marked difference between the first and the second that river water hardly
flows into the phreatic aquifer.

3. The results of numerical simulation of two-dimensional transient groundwater flow
lead to a conclusion that a delay takes place in groundwater runoff to the river during the
period of the high river stage, resulting in a rise in the water table in the phreatic aquifer, and
that this delaying trend gradually extends from the river to the further aquifer when the high
stage continues longer.

4 . In the same manner as a bank storage phenomenon in a flood period, the runoff of
groundwater is controlled accompanying a seasonal variation in the river stage. However,
this controlling effect extends to a further distance than in case of the bank storage effect.
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Fig.1. Hydrogeological map in the neighborhood of the study area. Break lines
of A and B show the upper and lower ends of the study area, respectively.
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Table 1. Aquifer parameters obtained by pumping tests.

Drilling h — hy T k S

Site (m) (cm? /sec) (cm/sec)

B — 3 4.8 6.01 1.25 X 1072 0.23
B — 4 9.7 21.49 2.22 X 107% 0.30
B~ 5 5.3 85.57 1.61 X 107! -

B — 6 1.9 90.85 4.78 X 107! -

B -7 8.0 34.58 4.32 X 107° 0.17




36 a o n 2o B ORRIER

IV. #FKRBOIRR

1. #TFARASTHH & CRRIBRAT
19794212 H, 1980 £ 2 A, 1980 £ 7 AD 3 ElIC b7z » T4l ¥ FIDHFARELZREL, HTFK
Skl x Fig 4 1R L7z, RP OBz, WHEE L BEROBEFZ2RL TV 5,

R, Tokachi i
\/

R. Tokachi

R. Sanhoro R. Sahoro

1979 DECEMBER 1980 FEBRUARY 1980 JULY

Fig.4. The contour maps of groundwater table in December, 1979, February,
1980 and July, 1980 (contour interval=2m). Closed circles indicate the
observed wells.

Zruc kiU, EOB LT ARATIIAREL Cw3, B, BRSBTS
LIZIZ S DMETRAL, BkGEIZB L Z0.01 THS, —F, Piis L CTRE TN
M BWAIL LT E 4N, SKLED 0.005~0.007 & EHREML NS %D, £z, WHEE
R & OBRB T KSR ES L %), FNEEIIL~6mMTHS,

S&|z, Fig 4 & f#E % ER L, TR0 wER % RHRREITIC L) REL 2 28T
5.

Fig. 513 1979 4F 12 A & 1980 4 2 A DR T, 2 m BB TU w2 ST RARICERLT 5
TR EFRHERRT BRICERIL 2D Th 5. FARMEIT TR, TARRHE Qeld kA TK
HHND,

Q, =k - (h=h) - Ah- (5)

d

22720, Ah IS - 2B TARGEE, ny o AR CY S N2 XRHL, ng @ FAKAR TS N



FINKALOZEERIC & 5 M T AGH O TS 37

1980 FeB.

Fig.5. The groundwater flow-nets in December,1979 and February, 1980 (--- :
equipotential line, ——: groundwater flow line).
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Fig. 6. Water sampling points for tritium analysis.
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Table 2. Tritium concentrations of each sampling water.

Tntium Concentration

Site (TU.) Remarks

T — 1 27.6 £ 2.6 phreatic groundwater
T -2 33.9 + 3.1 "

T - 3 31.2 + 2.8 "

T — 4 47.4 * 3.7 river water

T — 5 12.8 £ 1.7 spring water

T -7 24.8 £ 2.4 phreatic groundwater
T — 8 32.8 + 3.1 "

T — 9 0.5 1.2 artesian groundwater
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Fig.7. Seasonal variation of river discharge at the Kuttari gauging station.
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