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Abstract

Recently, it has been emphasized that water and heat balances are important
problems in Geo-physical researches. Water temperature in Rivers Should be
Considered of one of these border problems. B T /

1. This paper examines water temperature data in No~Sn0W seasons (from
July until September) over a past five years period (1952—1956) forvAk,agawa R.
in Yamagata Pre., Japan. o il : J

2. From the result of recent researches, thlS paper: stands on two funda-
mental points of view concerning method of reseach, i. e. the standing point
of researching the phenomena in the total - basin and  of:looking at the flow
discharge. ® e LA
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3. This paper, standing on these points of view, makes clear the relation
among the stream discharge (§), the water temp. of stream flow (f) and atomo-
spheric temperature (Z,). ‘

The main reults are as follows ;
[A] Base-flow Case (Qs—case ; @=0Q¢)
1) The Relation between ¢ and {, is expressed by the next formula (1),

P=b o £,4-Cy o fg worersssvavvianvassons svvsvsesossvsnsnrariiioed - T 1)
where
b=by (D% —b)exXpl —R(ga—1)) erorerveriersnsiniiiinniii —— (@)
C,= qa{ka 4 qlc 2 Bsrordvssmesa s e s ks ..... fopi S (3)
2) The Relation between 4/ and ¢, ; formula (4)
At=b s f4:Cotgrerererimmnernninininnins ST SRS SRRTPTRS ()
where

b : same, as above formula (2)

—— r _];_-—- T)  ceereniiiieniiiiiiiiiiiiiriariiieieiisiierisiieiiiiieiiiies 5/
) ®)

3) Symbols of physical quantity in the formula and main charateristic

constants. »

te : temperature of ground—water (£¢=12°C)
Q¢ : Base—flow (or ground—water) discharge
Qe¢.; : Min., Base—flow

qG=(S)—G (Base flow discharge ratio)

Gl :
A1 : Total heat—effect in Basin
by, b%, k:a, B, y: Characteristic constant, different in each river basin
"4) Constant data in this case.

No. ol I 7 k

1 0.55 0.39 0.52
0.58 0.39 0.95"

CQeu=5md/s, 1c=12°C -
a=-—01, p=-094, y=-—116
5) Accuracy of error ()
€r=(Eoat—1o)/top X 100
where s
{car : Calculated value of t.
s : observed value of t.
‘€= —0.239%, Total number N=191

standard ‘deviation of ¢ : s=4.6
PAle| >10%= 2%
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(B] Base-flow plus Inter-flow Case. (Qy—Case ; Q=Qs+Qx)
1) The Relation between 4 and £ »
AE=D o 134 Cy 0 tgeiveennsimmiiiii (4) : asabove
where
b: same as above for mula (2)

C,= qia B e s (6)
2) The Relation between ¢ and 1, :

b=b o BACS w Bp Sosswdibveiivospmammesimsne assvimensass e (1), as above
where '

b : same as above formula (2)

ComCad(Rag/q) «oorevvrrvrererrnemriinnii i i (7

(kM/q)=aM+(1~0M)-é—---‘-----»--u----f ----------------------------------------------- (8)

3) Symbols of physical quantity and main characteristic constants,
@ : River discharge ’
g=Q/Q¢ : Discharge ratio ‘
On=tu/ts, tu: water temperature of Interflow
(ku/q) : Effect term of Inter-flow temperature,
Other symbols and Constands, as above.
4) Constant data in @ —case.
b*=0.485, b;=0.39, k=1.04
a=—0.222, f=0.059, y=—0.086
Qe=10m?/s, 1=12°C
5) Accuracy of error.
4 =0.52%, $=5.65, N=417
Pr(le:| >10%)= 8 %
6) In this case, it is remarkable that avarage temperature of Inter-flow
in a basin is estimated from these results.
(To be continued.)
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AU+ & 2000 WRI274:~31
Qe DIty b DI

g, TH~9
b=b,+(b*—b,)exp{ — k(g —1))

46=Q:/Qc.

Qg =5md/s

X IE
ARt

o ___.

1.1
1.3
15
17
2.0
2.1
2.5
3.0
35
4.0
45
5.0
5.5
6.0
65
7.0
75
8.0
9.0

10.0

15.0

60}
b*=0.55
bl =0,39

0.542
0.527
0.513
0.501
0.485
0.480
0.463
0.447
0.434
0.424
0.416
0.410
0.405
0.402
0.399
0.397
0.395
0.394
0.392
0.392
0.390

| k=052

b o G 5l
T

A

. _I’.vb_ —

0.63~0.57

0.47~0.50
0.50
0.47
0.47

(0.43)
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fi—2  AJI—RBHY : & a2kl Wf274~31
A, T ~9 I HERRR ¢ 3 KR
MR LS Qe DUR)
Ci HXWU C D
Crme T 1
! (Ic‘l‘di F Je b
N SUTIS ST
C. Pl 4 i (8+1)
a=—010, 8=—0.94, y=--1.16

dc o )
1.0 0.651 0.349
1.1 0.690 0.310
1.25 0.731 0.269
1.30 0.740 0.260
1.50 - 0,781 0.219
1.70 0.810 0.190
200 0.829 0.171
- 2,25 : 0.840 0.160
2.50 0.857 0.143
2.75 - .0.862 0.138
3.00 0.870 0.130
- 350 0.889 - 0011
4.00 - 0.890 ¢ 0.110
4.50 0.896 0.104
5.00 0.903 ' 0.097
5.50 T 0.905 0.095
6.00 0.913 0.087
6.50 0.909 0.091
7.00 0.912 0.088
8.00 0.923 0.077
9,00 0.920 0.080
10.00 0.923 0.077
15.00 0.932 0.068
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0
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—

a=—0222, A=0.059, y=—0.086

Qu DY Qe=10m¥/s

1.26
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.50

(k) Qo OWA : Qe =5m3/s

Cz=

T

ge+e

1 —
oo B+

Qe D B 74 D
I S 1}
_ (MREBG)
0.170
0.143
0.127
0.115
0.107
0.102
0.097
0.093
0.090
0.087
0.085
0.084
0.082
0.080
0.078

a=—01, B=-—094, r=-116, ¢c=2¢
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