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A Hydrogeological Study of the Kameoka Basin in Kyoto Prefecture

Kiniti SHIMIZU and Mutuo KUROKAWA

Abstract

" In the period 1969~1971, ‘the hydrogeological studies were done in the area of the Kameoka basin,
Kyoto prefecture. The conclusions are summarized as follows :

1) The geology of the Kamtoka basin consists of Alluvial deposit, terrace deposit and Smo Formation
that may correspond to the upper part of the Osaka Group.

2) The depth of the basement composed of the palaeozoic formation and of biotite gramte was
presumed from the result of gravity survey. The maximum value in depth situated near Kawarabayashi

is approximately 280 meters under the ground.

3) The artesian wellsin this basin are about 60 to 80 meters in depth and thelr discharge is about

2, 000 to 4, 000m3/day.

4) Though the quality of confined ground water derived from Sino Formation is bad, that from

recharge flow of the Ooi river is excellent.
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A Convenient Method for Estimation of the Safe
Yield of a Groundwater Basin

Kin-ichi SHIMIZU

Absiract

The maximum quantity of groundwater which can be withdrawn from a particular groundwater
basin is limited by the danger of land subsidence. The author proposes a simple new method for
calculating this maximum value on the basis of empirical data.

First of all, the average discharge (m%/day) of wells of a given groundwater basin is calculated
from the list of deep well discharge. Most deep wells may be regarded as in operation half of the
time, so that half of the average discharge is assumed to be mean discharge Q (l/sec) in practice.
When the discharge per unit time and unit area Z (m®/day/kmt) corresponding to Q is read on the
regression line of the spring area in the Z-Q-n/A diagram, Z is the safe unit area discharge of the
particular groundwater basin. The product of this value of Z and A (km?), which is the presumed
continuous area of the groundwater basin determined from a hydrogeological survey, is the safe yield

of the groundwater basin (m?®/day).
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Table 1.

WRKROREEKE

Limit of equation (2), (3).

Groundwater basin Z (m3/day/km?) ﬁ(l/sec)i n/A |

Tubogameyama andesite 18, 500 97.3 2.2 | Upper limit in equation
of Daisen volcano . (2) Point T in Fig.1
Paleozoic limestone of 108 0.3 4.7 | Lower limit in equation
Nariwa platform (2) Point P in Fig.1
. ' Upper limit in equation
Yokkaichi City 4, 300 19.9 2.5 (3) Point Yi in Fig. 1
: Lower limit in equation
Yokohama City 120 0.6 2.5 (3) Point Yo in Fig.1
n
2
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Fig. 1. Z-Q-n/A diagram.

—— theoretical relation (equation 1).

- — - regression line of spring area (equation 2).
---- regression line of land subsidence area (equation 3).
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Pyroclastic rock of Daisen volcano (Suimizu,1964).
Andesite of Daisen volcano (SHimizu, 1964).

Limestone of paleozoic formation (Suimizu, 1965).
Ryukyu limestone (Suimizu, 1966b).
Yokkaichi City (Sumizu, 1978).
Osaka City (Sumizu, 1978).
Nobi Plain (Summizu, 1978).
Yokohama City (Smimizu, 1978).
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Table 2. Deep wells in Kameoka basin.
No. | Depth Diameter Discharge of Groundwater | Pumping water Specific
(m) (cm) deep well level level capacity
(m?/day) (m) (m) (m?®/day/m)

1 60 15 — . — — —

2 60 30 1680 6.6 8.0 1200

3 80 40 3600 3.31 12,32 399

4 60 30 2160 9.35 10. 45 1963

5 60 — — — — —

6 55 35 2160 13.57 22.62 238

7 80 30 2900 2.52 6.48 732

8 37 13 — — — —_

9 71.2 35 2940 2.10 4.63 1162
10 90 30 2880 9.95 19.96 287
11 15 10 216 3.25 3.7 ' 480
12 80 10 288 9.2 - 20,6 25
13 62 ' 30 300 7.8 42.6 8.6
14 57 25 - 1.5 — —_

15 81 — — — — —

16 80 40 4500 4.34 9,30 970
17 75 25 — 2 — —

18 80 35 4100 2.05 7.26 787
19 80 30 2640 2.23 2.89 4000
20 80 40 3930 341 6.98 1148
21 180 30 5060 3.39 5.49 2409
22 | 60 25 3400 7.84 9.05 2809
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Fig. 5. Depth contour map .of Soraku hill.
Table 3. Deep wells in Soraku hill.
No. | Depth Diameter Discharge of Groundwater | Pumping water Specific
(m) (cm) deep well level level capacity
(m3/day) (m) (m) (m®/day/m)
1 118 20 734 13.09 47.86 21.4
2 110 20 810 11.3 21.1 82.6
3 126 20 720 35 - 49.3 50.4
4 128 30 26 2.5 80 0.3
5 122 15 1100 +40.5 6.75 151.7
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o deep well

Fig. 6. Depth co>ntour map of Uwa basin.

Table 4. Deep wells in Uwa basin.

No. | Depth Diameter Discharge of Groundwater |Pumping water Specific
(m) (cm) deep well level level capacity
(m®/day) (m) (m) (m?/day/m)

1 70 35 1500 7.0 13.0 250
2 54 35 150 4.5 25.0 7
3 40 25 200 5.0 17.0 17
4 35 25 200 5.0 18.0 15
5 95 20 1008 +1.4 17.5 53
6 36 25 300 9.0 24.0 20
7 24 30 100 10.0 17.0 14
8 30 30 - 150 11.0 13.0 ' 75
9 23 20 3168 artesian flow 4.0 —
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