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Abstract

1. This paper examines water temperature data in No-snow seasons over a past
4-years period (1951.1~1955.4) for a small basin (i. e, No. 1 watershed in Kamabuchi
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expt. Station, Yamagata Pref.).

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 the flow discharge.

3. This paper, standing on these points of view, makes clear the relation among
the stream discharge (@), the water temp. of stream flow (¢) and atomospheric tempe-
rature (f,).

The main reults are as follows;
[A) Base-flow Case, (Q=®Qq)
1) The Relation between ¢ and /, is expressed by the next formula (1),
F=b + 1,4C,  to= b+ ¥ —b)Jexp{—Kgo—1)) + 4
+< qu_a’ + qu _‘3> Sl e G AT SN £ 1
2) The Relation between Af and £, ; formula (2).
At=0+ t,4Cy ¢ to= {b;+(0*—b))expl—klge—1)]} * Lo

1
+{qcz—a 4 2 _(5.5.1)} ¢ dGre e (2)

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

te : temperature of ground-water ({5=12°C)
Q¢ : Base-flow (or ground-water) discharge
Qg.; : Min. Base-flow

do= gG (Base flow discharge ratio)

Gt
At : Total heat-effect in watershed

b, 0%, k 1 a, B,y : Characteristic constant, different in each Watershed (or river
basin). (See : Table-6 in this report).
(B) Base-flow plus Inter-flowCase. (@=Q¢+Qx)
1) The Relation between 4t and %, :
Aty & B,  Big o o a0 b 00508 GOV AT 055505 3 58 9045 vt wowa s 3)
where
b (b (0% —br)exp(— ko — 1))} do=s0=0;
Com [ T 4B D) Jdo-wCo (const)
In this case, it is remarkable that Values of b and C, (charaeteristic coefft.) are
independent of stream discharge (@). (See, Table-10)
2) The Relation between ¢ and ¢, :

Bty &, AT, g v AR SRS K800 T SR 5 i B i o S e gy (4)
where
Value of b is independent of Q. (See, Tabel-10)
Ci=C, (const)+0a-+(1—0s) (11 ------------------------------------------------------ (5)
Ly Q
g = M e
o’ 17 Qe

ta ; temperature of Interflow (°C)
3) The 1st opproximate values of Q¢ and 7z
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In calculating water temperature of the stream flow, it is necessary to estimate the
value cf Q¢ and #);, The 1°t appoximate values of these are oblained by analysing the
original data, as shown in Table-13.

(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 Rain-fall Case,

(Q=Qc+Qu+Qr)
1) The Relation between 4#* and ¢, ;

AP =D 0 F,4-C%Fy e fg vrrereriniii i (6)

b=by (0% —by) o exp(—R{g—g*)] oo, (7)
#—_ I OR iiiiiiiiiiiecie e

C, gta + q ﬂ """""" (8)

2) The Relation between ¢ and Z,

=l oo B, G o B orrerreren i (9)
v Kr r OR B i,

cl*”( q >+ gra TTg TR (10
Kr\ g ((0n—b:r)~ 1)l s

(T)_aR (Or—00) « MAOu— 1= ooressonsssnsssees (11)

3) Symbols and Tables
¥ ={D),=g*, ¢¥=Lower limit of @/Q¢
Or=1tg/tc, lz: temp. of Rain-drops (°C)
m=Qu/Qs, Qu :Inter—flow discharge
Other symbols : As shown above
be, b*, g*, k:Fig-28. A+B
a, B, v : Fig-33. A« B and Fig.-35
4) In this case, rain-drop temp. (/g) is estimated from a air-temperatme (z,).
The standard difference values between #, and fx are shown in Table-20 in this report.
5) There is a tendency in a Rain-fall case that water temp. (f) of the stream
flow concentrates at abowt 16.5°C degree under the conditions of @>20mm/day and
1,>18°C, This paper makes clear a reason for the phenomenon.
(D) For Three cases :
The Calculating Values of these formulas agree with the observed values of the

stream flow temperature within a satisfactory limit of allowance.
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&l o 1SR Pkt
b=by+(0%—b)exp « (—kig—q*)

79
22
q b o i

Qs =0.1 Qs = 025/ Qs =0.5 %@’fﬁg& %Tﬁfg
00| 40| 20| o080 0700
130 52| 26| o785 0693
75| 70| 35| 0765 | 0.682
250 | 100| 50 | 0734| 0.665
30| 120| 60| 0716| 0.655
35.0| 140| 7.0 | 0698 s
25| 170 85| 0675 | 0639
500 | 200 10 | 0.654| 0.620
60.0| 240| 12 | 0630 0605
700 280 14 | 0.609 —
75.0 | 30| 15 —| 0586
80| 20| 16 | 0592 -
850 | 340 | 17 | 0584 | 0575
950 | 380| 19 | 0570 —
1000 | 400| 20 | 0564 | 0561
1200 | 480 | 24 | 0544 —
1250 | 500 25 — | o543
1350 | 540 27 | 0532 =
1500 | 600 30 | 0524| 0529
1750 | 700 35 | 0513| 0519
—| 800 40 | 0505| 0511
| 900| 45 | 0500 | 0.506
— 1 100 | 50 | 0497 | 0502
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&) Qg=0.25mm/day DOMé

g*=4.0
. \Lx;% lﬁiﬁﬁfﬁ? T
TR O W A& Lo Y A
bk 0.800 0.70
b, 0.49 0.49
k 0.0398 0.03
B Q¢=05mm/day W&
7*=2.0
\M\ 1@%&%5@?& W BR & O
T o % A& o ¥ &
b¥ 0.80 0.70
b, 0.49 0.49
k 0.0793 0.059
© Qg=0.1mm/day DBty
¢*=10.0
- \ijj TR A L | 4 Ik &
yick o W& o Y A
b 0.80 0.70
b, 0.49 0.49
k 0.016 0.012




K OV (4 2 H)—7H

[R-3  Cr* o8 2 GEEME (B fi)

(e ommmst : cot=—T—p x v o)

s
o Co¥ T 75 sl oo i B
Qo=025 [Qo=050 | & 2 %ﬁ\@% Q5=025 | Qs=05 | Qz=0.1
oA 4A ] UL E
0 20 0,150 o 25.3 12.65 63.25
5o . BLi8T Y 0.581 0.581 0.581
- a5 - . 12.63 6.32 31.6
8.0 40 0.201 - - o
o 5o 0295 () ,/ )] }ﬂ%é& CHOffENE, WERSKIRDY
& LICHRRIROSE & THL Y.
12 6.0 0.242
14 7.0 0.259
15 75 0.268
17 85 0.282
20 10 0.302
24 12 0.325
30 15 0.353
34 17 0.368
40 20 0.388
50 25 0.413
60 30 0.433
70 35 0.448
80 40 0.461
90 15 0.471
100 50 0.480
120 60 0.494
125 625 0.497 t
150 75 0,509
160 80 0.513
200 100 0.525
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W KRR 28 () #6% H2%5

fE-4 &l 15 BB - BROBE —ERKE—
e
Q¢ =0.5mm/day, 1n=%%=3
—C* Offi t ty=12°C (7=1.000)
)
\ (0z) 12 15 18 21
p (1.000) (1.250) (1.500) (1.750)
2.00 0.850 0.600 0.467 0.484
2.60 0.875 0.711 0.633 0.683
350 0.868 0.792 0.771 0.852
4,00 0.857 0.816 0.819 0.912
6.00 0.800 0.853 0.924 1.050
8.50 0.741 0.855 0.977 1.127
12.00 0.683 0.840 1.003 1.175
17.00 0.630 0.817 1.012 1.204
25.00 0.582 0.790 1.007 1.217
30.00 0.564 0.778 1.001 1.219
40.00 0.539 0.760 0.989 1215
50.00 0.523 0.748 0.980 1.210
60.00 0.511 0.739 0,971 1.205
80.00 0.497 0.727 0.958 1.194
100.00 0.489 0.720 0.950 1.185
“ o 3.388 7.146 23.804 52.8
%}5 8 0.452 0.687 0.898 1116
e | _, - 4,838 4.921 8.242 13.30
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