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A Proposal of a New Method for Estimating the Level
of Excessive Drawing of Hot-spring Water based on
the Annual Variations of the Average
Discharge per Hot-spring Well

Noboru Hosoyva

Hosoya Office of Professional Engineer

Abstract

This article shows an easy method knowing how the hot-springs resources are used :
modestly, properly, excessively. It is based on the statistical analysis of the annual
variations of the average discharge per hot-spring well in various spas in Japan. Using
this method, the author reports various degrees of the hot-spring water utilization of 47
prefectures of Japan including the Metropolis, Hokkaido, Kyoto and Osaka.

Key words : excessive drawing, annual variation, average discharge, centralized control
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Table 1 Aveage discharge per hot-spring well at Gero Spa area
(based on data published by the Gero Spa business coopertaiton)

SR | . RN o
No | mfwE | wE | wmin | AR (1/min)
©) (8/C)
1 40 1965 7,315 30 243.83
2 41 1966 4,754 22 216.09
3 42 1967 898 5 179.60
4 43 1968 1,692 12 141.00 %
iy
5 44 1969 3,022 18 167.89 %
6 45 1970 4,076 33 123.52 Jﬁ/\é
7 46 1971 5,090 37 137.57
8 47 1972 5,817 41 141.88
9 48 1973 6,544 45 145.42
10 49 1974 2,645 16 165.31
11 50 1975 3,202 19 168.53
12 51 1976 2,790 17 164.12
13 52 1977 2,487 14 177.64 %
14 53 1978 2,362 13 181.69 ;%;
15 54 1979 2,753 13 211.77 %‘
16 55 1980 2,546 11 231.45
17 56 1981 2,521 11 229.18
18 57 1982 2,499 11 227.18
19 58 1983 2,579 13 198.38
20 59 1984 2,670 11 242.73
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Fig. 1 Annual change of average discharge of hot-spring water at Gero
Spa area (before the installation of the centralzed control system).
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Fig. 2 Scatter diagram of observed valus and regession line (befor the
installation of the centraized control systam).
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Table 2 Average discharge per hot-spring well at Gero Spa area (based on

LIRS D OSSP H R O RRFEZAIT & 5 iR ERICRIHE R D 1R %

data published by the Gero Spa business coopertaition)
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Fig. 3 Annual change of averege discharge of hot-spring water in Gero
Spa area (after the installation centraized control system).

SR | o | RN oL
R | WRES | | G/min | PO (1/min)
(S) (S/C)
1 H 40 1965 7,315 30 243 .83
2 HH 41 1966 4,754 22 216.09
3 HH 42 1967 898 5 179.60
4 3 43 1968 1,692 12 141.00 %
5 HH 44 1969 3,022 18 167.89 ;%;
6 HH 45 1970 4,076 33 123.52 lﬁdﬁ
7 fH 46 1971 5,090 37 137.57
8 W3 47 1972 5,817 41 141.88
9 3 48 1973 6,544 45 145 .42
10 fH 49 1974 2,645 16 165.31
11 HH 50 1975 3,202 19 168.53 l
12 HH 51 1976 2,790 17 164.12
13 fH 52 1977 2,487 14 177.64 %
14 4 53 1978 2,362 13 181.69 ;%;
15 HH 54 1979 2,753 13 211.77 %:é
16 fH 55 1980 2,546 11 231.45
17 4 56 1981 2,521 11 229.18
18 HH 57 1982 2,499 11 227.18
19 fH 58 1983 2,579 13 198.38
20 4 59 1984 2,670 11 242 .73
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Fig. 4 Scatter diagram of observed values and regression line (after the

installation of the centraized control system).
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