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Table 1
Amount of W ater Water level | Water level
flow temperature Of‘ of

! 1/min. ‘ oC the Rn;;; the stregrrnn-
23/Vl p-m. 4.45 | 2.99 57.8 -5.5 —19.0
29 7 5.05 2.91 57.9 —3.4 —23.9
6/Wl a.m. 11.00 3.44 58.3 50.0 —33.9
9 » 11.18 3-13 53.0 1.0 —26.0
14 p.m. 4.40 2.94 57.8 —11.4 -20.5
22 ” 3.40 3.17 58.0 15.0 —16.0
30 7 5.30 2.84 57.8 —15.4 —21.6
8/ a-m. 11.30 2.92 58.0 —9.2 —25.4
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13 4
21 pm.
29 7
3/ a.m.
10 p.m.
19 am.
26 7
29 7
3/ ~
10 7
15 4
21 7
4/X] p-m.
12 a.m.
21 »
28 »
5/X

12 »#

18 ~»
25 p-m.
11/] »
14 a-m.
20 p m

10.15
4.35
2.45

10.15
3.15

12.06

10. 00

10.15

10. 55

11.45

10.07
9.48
4.00

11.25

12.30

11. 44

12. 28

12. 45

10.18
311
5. 10

10. 35
5.10

2.64
2.71
2. 88
2.76
2.62
2.81
3.30
2.90
2.64
2.43
2.35
2.30
2.42
2.76
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2.60
2.80
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2.8
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2.89
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Table 2.
Source of variation Degrees of Sum of Mean
freedom squares square
By linear regression ‘ 1 2.06
From linear regression 10 0. 06 0. 0060
Between means of amount of flow 11 2.12
Water temperatures within
same means of amount of flow 1 19 0.16 0. 0084
Total J 30 2.28
—. 0.0060
F= 0. 0084 <1
Table 3.
Water level of the stream
Wta:erR%evel of |-16.0 —— -25.0-25.1-—— -30.5 |-30.6—— Total of
¢ River Number Amount Number Amount Number Amount means
of of of
flow flow flow
3.17 3.13 3. 44
— 0.0 2.76 3.30
2. 80 2.85
1 3.17 3 2.90 3 3.20 9.27
2.99 2.81 2.60
~0.1—— -0.75 2.91 2.90 2.90
2.82 2. 89
2 2.95 3 2. 84 3 2. 80 8.59
2.88 2.92 2. 64 ‘
2. 2.30
-0.76—— -11.0 5 5
2.51 2.42
2.67
1 2. 88 3 2.59 4 2.51 7.98
2.94 2.63 2.43
2.84
-11.1——— 2.64
2.71
2.76
2.62
6 2.75 1 2.63 1 2.43 7.81
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Table 4.
o Degrees of Sum of Mean
Source of variation freedom squares square
Between means of water level 3 0. 4390 0. 1463**
of the River :
Between means of water level 9 0. 1067 0. 0534
of the stream : '
Interactions 6 0. 0830 0. 0147
Experimental error 19 0.01781
_ 0.1463 5 ;(0.05)=3.13
F= G om7sr =821 >Fu {(0.01)=5.01
0.0534 , {(0.05)=3.52
F=gowsr =299 <Fu {(o. 01) =5.93
0. 0147
F=% 01781 <!
SEEC=ZEI DKM Y g 50r °
(8]
DTHEHBREERZT 2 40+ o
B MIOKERER & 5!
RleRsnpir sz B o)
INCELRAVEE 2 T A °
= o
2 4) I =1 -
oRd ETTIEWe & | 0" o .
JKOL & B HE OO % 0 e e . e o C
Bg{;?‘\%%’\‘\fc &Céy b . ) | IOO o .o . | ) ) ) .
§ 073 425 5 7 8 9 30
Fig.3 om{Thr>oT, & 3 425 6 .7 8 930 .1 3 4 5
. amount of flow 1/min.
AR E r=0.731" t= Fig. 3
((0.05)=2-045 - cans ~ BLIE L g .

BEEE2 T EL 2 EEZONS. (B RORECEOHBEEETEZEZTIHE WD
HE O ZSHHIOKIEA~DEIFOEBRIE RS E T, RIBeBE LTy ZE8INOKMN EIZIEOH

Xz, Table b 2HR) EEREE2Z TR, MoKk X2
Table b.
‘e Degrees of Sum of Mean
Source of variation freedom squares square
By linear regression 1 1. 0816
From linear regression 16 0. 2221 0. 0139
Between means of water level 17 1. 3037
Amount of flow within same
means of water level 13 0.7193 0. 0553
Total 30 2. 0230
0.0139

F=0.0553 <1
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Table 6.

A Degrees of Sum of Mean
Source of variation freedom squares square
Total 30 2.0230
Between season means 9 0. 5021 0. 2605*
Between amounts of flow of same 28 1. 5020 0. 0536
season ‘ ' )
0. 2605 > o {(0.05)=3.34
F—00%6“48m<ﬁ%{mnnzaﬁ
Table 7.
- Degrees of Sum of Mean
Source of variation freedom squares square
Total L 30 2.28
Between season means \ 2 0.79 0. 395%*
Between water temperature of 28 1. 49 0. 0532
same season * *
0.395 » {(0.05)—=3.34
F= 0%3_1Q>Hde)5%
zohBe. LeANBEECELTES. 25N TwRWOT, ZHINONKMNEBEHERE

HFE « KFOPTHEDFERA 6%) KD
2L, 2.818<m<3.104, 2.520<m=<2 806,
2.584<m<2.898L 72 0, —ISEHFEEIHKFTIX
MoFEEr &2 5LE2 b3, £FR
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Table 8.
i l
S;lézéucéftssquares and ] Errors of estimate
S ’ Degrees l S
ource of variation
of Sz S l Sum of Deg}'ees Mean
freedom * ¥ quuares freedom Sduare
Total 30 6,593.65 84.352 2.0230 | 0.9440 29
Seasons 2 37.76  6.275 0.5210
Within season (error) 28 6,555.89 78.077 1.5020 | 0.5721 27 0. 02199
For test of significance of adjusted means 0.3719 2 0. 18595%*
0.18595 o §(0.05)=3.35
F=02109 = 8 46>Ff {(o. 01) =5. 49
Table 9.
S?(?clli c(’g squares and [ Errors of estimate
o Degrees |
Source of variation of . 1 um of De grees Mean
freedom * | squares freedonn square
Total 30 6,593.65 79.75 2 28 1.32 29
Seasons 2 37.76 545 0.79
Within season (error) 28 6,555.89 74.30 1.49 0.65 27 0. 0241
For test of significance of adjusted means 0.67 2 0. 335%*
0. 335 (0.05)=3.35
F= 5024 = 1390 >F& { (0 01y 5. 49
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EFFECT OF WATER LEVEL OF RIVER ON
MINERAL SPRING

by Shunji UMEMOTO

(DIVISION OF CHEMISTRY, BALNEOLOGICAL LABORATORY,
OKAYAMA UNIVERSITY)

From June 1953 to January 1954, the water temperature and amount of flow of
a spring called "Tanaka-no-Yu”, Misasa Hot Springs, Tottori Prefecture, were obse-
rved continuously. It issues 10 metres north of the riverside of the River Misasa and
a stream runs 3 metres south of it. The water level of the River and the stream
were also observed. The water level of the stream have close connection with the
water volume of rice-field which surround that spring, because it is a watercourse
of irrigation to rice-field.

It was found that when the amount of flow increased, the water temperature
rose, namely there was a positive correlation between them, and the correlation
coefficient was 0.952 (highly significant). The analysis of variance showed that the
amount of flow would be affected by the water level of the River but would not be
severely affected by that of the stream. The correlation between the amount of flow
and the water level of the River was also positive and the correlation coefficient was
0.731 (highly significant). As a result of the analysis of variance, the computation
of confidence limit and the analysis of covariance, in summer the averages of the
amount of flow and the water temperature would be higher than those in autumn
and winter. This difference was seemed to be induced by the water level of the
stream.

The end of the observation, a dam had been constructed 20 metres down (west)
the River and she rised, but the effect of it must be observed after this.



