HOKKAIDO UNIVERSITY

Title 2. BLEMICH T HEOREHIRED
Author (s) fmE, FREUER; NAKAO, Kinshiro; =%, £F b
Citation BB Rk YIBEFRERS, 21, 13-22
Issue Date 1969-02-15
DOI https://doi.org/10.14943/gbhu. 21.13
Doc URL https://hdLl. handle. net/2115/13950
Type departmental bulletin paper
File Information 21 p13-22, pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




2. BZ AN BT S i o & PR B

HERKUEE - Z £/ FH - R#E X
NEE R - KRR - A B
(e KM IR YR BE)

— WA 43 4 10 B0 —

L &

B A~TEA F 7RI T % 3R KB % SRR AR o AR O P A2 D Kb B o it
WKL A RFEEORIE L% LHBCWE Lic b, ‘

EEH L, ek EMMOKEEEE, K63 X U Floating Pan Dk {7k, 1/30 mm
DOPEREE & b OTIMOREF KT L » TRE LTV 5,

ER39ET A7 B25 8 A3 A TRARB TKNEZOHEL TV, BT KRBHOE
AR L72D, ZOfBR, BAEOK T, tTFARRHEOZRC X HKRMETX 4.9 mm/day TH
S, T OEE, ISR X 5T, 29mm/day 225 6.3 mmjday ¥ TERENH D, T
EDF I DiThit DIEB2DWT 5B,

Z OFEMEOKGZOZEIEL 50 mm T FF, L2 KR ERKC X 5KEETS
OB EERBEREIEDSbRI,

f-> T, 20X EMRTE, —ETHHITORKEDES DXL, BIKMLIFL D
DERAC I > TERABORE Y LTu bbb Tl bW H 5l 4 LR 5,

HBAN 40 42 8 Alie o 238 T 1 5 IfR < 2 R RIK L O i B 2 fTie oo & 25, 21
BT, FREKMTIFZEROEMELTL, Lardsik ) ERMoWIHESC, +OEiE
¥3mm b H DI Lo,

FIT, BEOKNZORE TCORWAKEDESLDE X, WMAEILERAPORELY LT3
7o, EROBEMKRGCCAE UABEED D THA LEELT,

AN 40 5 8 ADKINF OFED Tk, 2o0METOKEE, FANERST, Lard X
QLA LT WA bR T, &0 2HE T, BEIES® Nodal-line 5 LTz #
DUBEDHDHEEL T, £ T, 2HEDKMDFEETRMET 23RS, KIZ 2B Lok
B OS8AIHEH»LB8A1ZHFTCOL HEDRARIL, 60, 65, 5.9 (mm/day) & i2iF% L\l
i,

FIT, ZOL5 e 3FHEL kL SRAMOBERE S S0 L9 RERTE LTS

1) RIS ERAZ A %5 RSEMOKINE, LAMRYESTIE R, 15 (1966) 21,
2) BRI AR S B — R MIEH D 00 KR RS HH—, dK WIRY TP
e, 17 (1967), 47.



14 PRI - =T oo St ANO TR KRR R 1T B

T B, THM424E8 [ 18 025 20 B ¥ THlED 4 #fc K ALETH 4 B L CK AL
BRI A T o oy, SO, SEET Y 3R 10 4 oo B R o Wim IR I 2 I S

. ﬂiiV\Jn{ ﬁjl&Q‘\-«‘hﬁI—[VfQ “om @é =& /9“” /JW\—/J:’) 711_0

. AEomE

PSR AT 2PN W T 201 4 7w 7 53T, WK 472km?, 1R
12km Dz kA L2 MIBMTh %,
PP TRR A fED oW g, R X

"By WEIOKEE 1465 m, SR

TR RO B e B T H

VL 1050m tH B,

ARBEEHEER 1 R Lic 2 &
<, WHEERR A 44545 Lz St 1, St
11, SGIIL, SEIV 0 4 s 24 e f
Lic, St.I, St.IT LIFf 40 48 8 \
P A2 T Lie & & & il — b Lake Kuttara

HThb,

AL E PG
em T, T KT A P 1R
DFRMGHIE e S0 X o TEET %
DEPF ez,

T 148

St St.IL

WK EHEI TS, 2DX)

3

NN S T L TR & o7

B o T B EERN O R AL, WK

, St I, 5t IL St IIIL St IV i
IELOP &, AT /J\,T%MJJ@ nodal line = Xoéo
AR T, I8RO Bk Fig. 1. Topographic map around the lake Kuttara. The
water level is measured at St. I, St. II, St III, St
1V, a dotted line is the nodal-line of the oscilla-
e 59, tion on water surface.

fro# iz follow 45 JobiT ik

&

]

T

Loy damping XRhb O &

IIE - k{roisHEzEl

2,8, 4%, 5T TANL O BT & 4 M8 T e o 2o R R R A Ui, BT Lo,
8 F 18 | o Tk WZEfeix A b e sy, 8 A19 H, 20 0 OE T LT &

s ALHBE AR, vy (1925).

3) PP
) Wi 2

£ 4



B4 HEW s 5 O &R IRS) 15

APORE 2B RS,

82, 3, 4 XD SHE 20 5RO BEEY A RS o lhifi T, S LR R ITHRE) o B 19
H, 20 H OB RAFHT 5 & SH 1047 & 7c - fo, M RICH 7 CTHY 30 7 R EE O JA 3
RHLEDENB LS TH B,

St.I, St.II & St. I, St.IV & i3#low i85 faki e s L OO MBI H 543, 53, 4

13h 14 15 16 17 18 19

. .
- o %0 ° o 4
. zro .°:. \._..: ’o' X.’.
L \ ST I
- ° oty o\\ . -
L ] saly
X e
- .;. ""Q\ . _
L ey o i
44
I . _
I % . SLI |
wf S .9.,; ey,
- ¢ .0? (] ...1 ? b. ,_ -
_ ;cf\.o *%% = e .“.
) N4 °
3L :: ¢ ".
— £ o Yoo 1
5| |E i
o F _
= |18 August 1967
L4 . |
o gl ® a3
o/ o e 0 %
- [) . ;.0 . ,’ \? -
. % oo S 1.. H
L [ ol -
_
oapy .
- < . .
= e
. Logl T ] P
- S e i
S s SLW
o oo .—o‘.. |
[y
‘o °
L v ® 4
L ‘e B
..\..

1 h i 1 ) S I ! !
20 S8 AL HKkTBAMETOKRME, ik 20 0 FoBETY
Fig. 2. Changes of water level at the four gaging points, 18 August. The dotted
lines show the moving average (20 minites interval).
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Changes of water level at the four gaging points, 19 August.
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Fig. 4.

Changes of water level at the four gaging points, 20 August. The dotted
lines show the moving average (20 minites interval).

17



18 THIRRKPARS - =T 5B o6 /NMATRAE - KR F0HE - )11 Eefn

XC, Afrgbodipik, Stl & St I L€ St & St.IV kb 5 &icin b, i
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15 AWML TAAF -2 27 7L »T 150m TR Lich, 20m EDOKEIL81°C

Water Temp, (°C) B1R AEONEMW

(8 4191)
10 l.s 210 o 2,5 Table 1. Observed

0] : values of the water
temperature.
(19 August)
Depth | Water temp.

{(m) °C)

0 237

1 237

2 237

3 235

4 234

5 233

6 218

7 19.0

. 8 162

E 9 149

= 10 137

a 11 12.1

() 12 111

13 10.5

14 10.1

15 9.7

16 9.2

17 9.0

18 8.8

20- E5E KEoZESM (8519 ) 19 86

Fig. 5. Vertical distribution of the water
temperature. (19 August) 2 83
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Water Temp, (°C) %25(9 };k%‘%o;?“%m

10 20 Table 2. Observed

0 ' — values of the water

temperature.

(15 September)

Depth | Water temp.
(m) (°C)
0 18.8
50 5 18.7
— 10 16.1
E 15 116
£ 20 8.1
o 25 6.6
(] 30 6.3
40 6.1
1 00 50 5.9
60 5.6
70 5.3
80 49
90 A7
100 4.4
110 4.2
150" 120 41
H6E KBoOEHESAM (9 A15H) 130 3.9
Fig. 6. Vertical distribution of the water 140 3.8
temperature. (15 September) 150 38

<, 8 BORIED 20 m EDKTL 8.3°C LizixE L <, 20m MEOKRLEE A EF(A o
L#FE52TIyy, 140m 3 L0150 m D KIRL 3.8°C TH D, 150 m IED KR EENRE e
X T 38°C % HER L,

RBARBREE I A AKRILFEINC X » T b, 100m E-C 3.82°C, 200m T 3.71°C TH
», 140m, 150m ETOKE 38°C ik DX TONKEEOKRTH S, 9715 ADOKE
DPFEAILS 2 Fds X O 6 BT Lic,

AREZEW:D 8 m FBIE o = F K OFHAEL, 8 A 19 Btk 20 m LR CAKIROWGE 4
T o Twiewnnt, 15 AHROKROEES b AT, 20m METREMS D& L,
30m A6 DKL 9 15 BOMEME{E -~ TR,

COL3E LTRDIBEO LE (0m~8m) 0FHEKEL 22.3°C T, FE» G EHKE
FTOTE Bm~106m) OFHKEIL 62°C TthHh, TheHETAKOFEER TR L Hh
0.99773 35 L 08 0.99996 TH 5, RLEBEIIE N X » TLZ L, BREMREE T, BX
i 5 BEHE O RGN 0.0011/250 m © OEGIIRIN & % 2T X\, > CFHOTHEEL, X
JE% T oSEERE 50 m i LCHE R, 1.0002 &7c%,

DX RBEHEOKRBENS S LE, BB CHERHEI R A I Lk, BRAEToK

5) G.E. HUTCHINSON; A Treatise on Limnology, T (1957), 206.
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6) J. PROUDMAN; Dynamical Oceanography (1953), 333.
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2. Lake Level Oscillation of Long Period at the Kuttara

By Kinshiro NakAO, Hideo MIYAKE, Sakae OTSUKI,
Shigeyoshi KODOMARI, Kazuo OTOMO and
Masayori KAWAMURA
(Department of Geophysics, Faculty of Science, Hokkaido University)

The purpose of this study is to investigate the oscillation of long period which was
suggested in the recent studys of the water balance.

With the interval of five minutes, the water level of the lake is measured with an
accuracy of 1/30 mm by the four gages which were located on the positions (St.I, St.1I,
St. III, St.1V) quartered shore line of the lake. '

The water in the well measured the lake level, flows out or in to the lake through
a fine vinyl pipe (length 1 m, diameter 0.5 cm) to damp the lake level oscillated with short
period.

The oscillation in the lake level have distinctly 3.2 hours in the period and the water
level at St.1 or St.III move oppositely for that of St.II or St.IV.

During the period of investigation, the position of thermocline is observed in the
depth of 8 m.

In the case of free uninodal oscillation of a rectangular basin of length L, the period
(T) of the internal seiche is shown by the following equation,

o 1(1, 1\
721y (5 )

For the Kuttara L=2.4km, and 19 August 1967, the following measurements were
made :

the depth of upper layer A=8m, /=97 m in lower layer,

the mean water density in upper layer £=0.9977 g/cm?,

0”=1.0002 g/cm® in lower layer,

=980 cm/sec?.

The period of the internal seiche is calculated by the above numerical values, its
values is 3.2 hour which closely agree with that of oscillation in the lake level.

From the theory of the internal seiche, it is shown that the flow rate of the currents
is equal magnitude in the two layers, flow oppositely in direction.

Considering on the basis of above fact, the oscillation in the lake level never ocours
by the internal seiche.

The agreement between the period of the oscillation on the lake level and the internal
seiche, is explained by the phenomenon that changes water depth in upper layer to keep
the hydraulic balance as the thermocline moves.

It is shown by following the relation, as the movement of lake surface or thermoc-
line denote respectively £ or ¢,

o—p
t=—7¢

It is confirmed that the period of surface oscillation agree with that of internal
seiche and the surface oscillation changes oppositly on the thermocline.



