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Absract

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

1. This paper examines water temperature data in No-Snow seasons (from July
until September) over a past five years period (1952~1956) for Akagawa R. in
Yamagata Pre., Japan. ’

2. From the result of recent researches, this paper stands on two fundamental
points of view concerning method of reseach, i. e. the standing point of researching
the phenomena in the total basin and of looking at flow discharge.

3. This paper, standing on these points of view, makes clear the relation
among the river discharge (@), the water temp. of river flow (t) and atomspheric
temperature (¢,).

The main reults are as follows ;

{A] Base—flow Case (Qs—Case ; Q=Q¢)

1) The Relation between ¢ and £, is expressed by the next formula (1)

F=b o 1, G @ bg creesserernmrneseovsonortvunosssnonsossanrnngusessennoressavannsassonassnes 1)
Where
b=b1+(b*—b1) exp[_k (qc_l)] ......................................................... (2)
Ci=— T B e
Y gt + dc p ®)

2) The Relation between 4t and ¢, ; formula (4)
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Ab=bo Qi csemmmmsersonsmsrssssmosscompspnersspoiemesvursrapesasesassia (4)
Where
b : same, as above formula (2)
C = 7 L— 1 R R R R R P PP P P R PP PP P PP PR PP PR PR PP PR
" gota 3 'l B+1) ©)

3) Symbols of physical quantity in the formula and main charateristic
constants.
i : temperature of ground-water ({c=12°C)
¢ : Base-flow (or ground-water) discharge
Q¢.; : Min. Base—flow

qG=—éQ£_(Base flow discharge ratio)
Gl

4t : Total heat-effect in Basin
by, b*, k: a, B, r: Characteristic constant, diffrent in each river basin
4) Constant data in this case.

No. b* b, k

0.55 0.39 0.52
0.58 0.39 0.95

Qg =5m3/s, tc=12C
a=—01, f=—0.94, y=—1.16

5) Accuracy of error (e)
&t :(tml_ 105)/100

Where
t.a: : calculated value of t.
t. : observed value of t.
5=—0.239,, Total number N=191
standard deviation of ¢; : s=4.6
P, (ed>10%)= 2 %
(B] Base-flow plus Inter—flow Case. (Qy—Case ; @=Qs+Qxn)
1) The Relation between 4¢ and %, :

At=b w E4-Ci » o svrmrmovevsessemsesinssmsemeasepprasiassw s ssanesenssns (4) : asabove
Where
b : same as above formula (2)
C,= q—?l’—a T P PO (6)
~ 2) The Relation between ¢ and Z, :
17 % U o T PR S S — (1), as above

Where
b : some as above formula (2)
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Q=Q+G%J ........................................................................... )
(_qu)ng_;_(l _{)M)%_ ............................................................... 8)

3) Symbols of physical quantity and main characteristic constants.
Q : River dicharge, Qp=Discharge of Inter-flow
q=Q/Q¢ : Discharge ratio
Ou=1m/tc, tu: water temperature of Interflow
(ka/q)=Effect term of Inter-flow temperature.
Other symbols and Constants, as above.

4) Constant data in @, -case.
b*=0.485, 0,=0.39, k=1.04
a=—0.222, $=0.059, 7—0.086
Qc=10m?/s, t;=12°C

5) Accuracy of error.
£:=0.529,, s=5.65, N=417
Pr(ed>10%)= 8 %

6) In this case, it is remarkable that avarage temperature of Inter-flow in
a basin 1s estimated from these results.

(Above parts were described in the 1st report, and the next residual part is
reported in this 2% paper.)
(C] Surface Run-off Case or Ran-fall Case, (Qz—case ; Q=Qc+Qu+Qr Qz:
Direct surface Run-off Discharge of Rain fall.)
1) The Relation between 4¢* and %,

ABF b o §, 2 G Erivemarsvessessns eosnssvsmsnsoriss sy sss sves sosvs s Em St s SRS R A SSAFEEIAORTS 9)
Where
Adt* : Total Heat (Thermal)-effect in Basin
R L e —— (10)
w—_ I Or _g5. 0,690 seenreraeressssrnesns cossgsise iy oy .
C, T + g B : for £3,=9.5°C (11 . a)
(62,=0.792)
Ct= q-{—a +%R——,B+(4.O Orp— 3.17)% : for an arbitrary value of t;
....................................... (11« b)
2) The Relation between ¢ and ¢,.
—( k=Y, B ettt ettt e et e et e et et e et e e aeraneaiaeeaaaranns
t_( 2 ) lo+ At (12)
‘Where,
ke N [(0p—0,)) B Y R
()= {(Or ) « m+ 02—} (13)
or t=b- ta+cl* . tG .............................................................................. (14)
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Where, b : as above
—t kR ------------------------------------------------------------------------
Cor=Crr (%) (15)

3) Symbols, Constant Values and Tables.
b*=(bl—g+=0.34, k=0.15
g*=Lower limit of ¢, ¢=Q/Q¢

by =(b)gor=0.20
Or=1g/le, tg:temp of Rain drops (C°)
m=Qu/Qc

Othere symbols : as shown above
a, B, 7:Fig. 24, main Table 6.

4) Standard Values (estimated)

Qe=10m3/s, 16=12C, ty=95C (7<{y<12°C)

5) Accracy of error (g), for approximate formula
& =—0.469%, $=5.31, N=147
Pr (le>10%)=6.1%

From this results, We should be able to use approximate formula in
estimating the River temp.

6) It is estimeted that Transition region between Inter-flow Discharge
(Qa—Case) and Direct discharge of Rain-fall (Qz—Case) is about 70 m?/s
in this River.

(D] For Three Cases :
1) Discharge region of each case is estimated from these result as follows.
(A) Qc—Case : 5m3/s~(15+ 5)m?3/s
(B) Qi—Case : 20 m?/s~70 m?®/s
(C) QeCase: Q>70m3/s

2) For discharge region of each case (as shown above), Thermal Behavior
of River is different and represented with each characteristic constant
Values.

3) This paper make it clear that Temp of Interflow and Rain-fall have a
distinctinctive effect on River Temp.

4) It will be remarkable that avarage temperature of Interflow in a basin
is estimated from these results.
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