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Fig. 1. Topographic map in the neighborhood of Oyunuma
hot lake in Noboribetsu, Hokkaido.
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budget at Oyunuma hot lake.
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Photo. 1. Water-level gauge.

Photo. 2. Weir to measure discharge
from Oyunuma.
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Photo. 3. Outlet of Oyunuma. Photo. 4. Floating Pan
upstream of the weir.
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Fig. 3. Changes of water-level and of rainfall at
Oyunuma (October in 1966).
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Fig. 4. Changes of water-level and of snowfall at
Oyunuma (March in 1967).
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Fig. 5. Relation between water-level at Oyunuma and
outflow rate from Oyunuma.
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Table 1. Horizontal distribution of water temperature at Oyunuma.

BFu42, 3.8 ByFN42, 3.8
Hé.’%ﬂ 41.10.20 {10:15~12:15) 14 : 15~ g #n 41, 10. 20 (10: 15~12:50) 14 : 15~
15:30 15: 30
W A EEAKE IE K & % x FKEAKR R S| REKE [ E KR % X FKMEKE
Obser-| Surface | Bottom Denth Surface |Obser-| Surface | Bottom Denth Surface
vation{ temp. temp. p temp. vation| temp. temp. ep temp.
Site (°C) (°C) (m) (°C) Site (°C) ¢C) (m) (°C)
1 51.2 51.2 2.8 45.1 12 50.0 49.0 7.9 434
2 51.0 51.0 — 45.8 13 50.5 59.0 12 436
3 515 53.0 126 451 14 51.0 60.8 11 422
4 50.5 66.0 5.8 447 15 49.0 51.7 2.8 429
5 50.2 50.1 2.0 45.1 16 40.5 493 5 429
6 51.0 86.0 15 449 17 490 48.7 6 :g 442
7 50.5 90.2 11.7 449 18 485 63.7 7.7
8 51.0 108.0 15.7 444 19 49.0 50.5 9.1
9 51.0 74.0 11 437 20 49.5 60.0 12
10 50.5 50.0 7.5 44.2 21 49.0 49.0 14
11 505 490 58 437 fg 50.2

50 AN W; B S 0ERE, LARMRYHEEERSE, 7 (1960), 63.
6) O. E. MEINZER; Hydrology (1942), 56. Evaporatlon from free water Surfaces o #.
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ERIHAOKIER Opw & TOEMTOHIRB
DFEEKER 0rw (FEH3 No. 4, No. 5).

Change of surface water temperature
in evaporimeter and that of the lake

surface in the vicinity of the instru-
ment (No. 4, No. 5)

5 88m DFET, 7AYVEBEERMC L > T, HRRE H (%) ZH%EL

e, = e; X H/100
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Table 2. Observed evaporation and the corresponding
vapor pressure difference.
(1. pg)| Pan- No.| 1 2 3 4 ‘;'m /S)y (mjm) | L 2 3
18.16~19.12 1.93 1.97 2,06 — — 0.17 — — —
19. 7~19.12 — — — 2.15 2.1 0.00 — — -
19.12~20. 7 — — — 157 1.0 7.00 — — —
19.12~20.10 | 184 | 201 | 206 — | 11 | 700 | (880)| (932 | (92.2)
20. 7~20.15 — — — 2.06 20 6.10 — — — (85.7)
20.10~20. 16 2.60 2.83 2,58 — 2.3 6.10 87.3 91.2 92.7
20.16~21. 7 1.82 2.07 215 1.72 1.1 0.07 85.6 89.1 91.4 81.6
21, 7~21.16 2.17 2.33 2,04 1.87 1.3 0.00 87.3 90.0 924 83.2
21.16~22. 9 2.00 2,15 2,04 147 1.3 0.00 88.6 87.1 91.2 83.7
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W E*g%z £ (mm/hr) I%Yin?ézi Iifinf%l &y — &g (mb)

(5. )| Pan No.| 1 2 | 31 4] s V‘(sn‘l’/cs‘)y (mfm) | L 2| 3] a4ls
7.15~ 8.11 | 163 | 148 | 146 | 105 | 117 | 15 | 000 |(66.1)] — | (70.6)| (645)| (55.6)
8.11~ 8.17 | 198 | 210 | 211 | — | 141| 18 | 000 | 67.7 | (659)| 714 | — | 547
817~ 9.11 | 170 | 171 | 1.10| —| 1.10| 09 | 3810 | 7L1| 669 | 725| — | 576
9.11~ 9.18 | 178 193 | 200 | 143 | — | 13 | 085 | 714 | 701 | 747 { (68.7)| 58.1
9.18~10. 9 | 163 | 174 175| 139 | 105| 09 | 000 | 731 | 735| 77.1 | 690 | 55.0
10. 9~10.14 | 228 | 227 | 222| 183 | 1.39| 22 | 065 | 760| 743 | 77.1 | 696 | 49.1
10.14~10.17 | 2.13 | 204 | 202 | 159 | 1.21| 22 | 005 | 758 | 750 | 763 | 704 | 509
10.17~11. 9 —| =] =] =129 — | o000 | —| —|] — —| —

(mm/hr)
30

1 1 1 ) I 1
50 60 70 80 90
€w - €a (mb)

% 7 E ?%%Fﬂﬁﬁ%%k (610“6(1) & @5@{%
Fig. 7. Relation between mean hourly evaporation and the
corresponding vapour pressure difference (ew—eq).
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Fig. 8. Change of surface water temperature 2 8 Xk, fRfn42 43 Aic

and of air temperature at Oyunuma. U BBBOEE D 88 m 5T
DEIR O 3 X O FRFEF A IFEA S HEOER AR OZEL AR L, BEOWMFSR LG
21 EoTEY, TR s> CTEMEOEEKRL 2P LA LT3,

T Ao X 5, 3 H 8 Bt RE L REAKRS 175 RD 7 BB O PR E KR IL
44.2°C TH B2, BRI B BEEH AT, FENMFGE—BRKBELEY LT 5 &b
b¥EZ, FPEOWR L, HGROFEARER L, KRG T 44.2°C 2HIE Lo fis
Eoto, Tods, FEMI4LE 10 AOREMMcL, ABOKEBEELSAS oD, 10 J20 B
R U Pk 50.2°C & FINZ M & & CHIE L <, BBOFHERAR L Lic,

5. RKBBLHRATIRSGBAREBHSICBELHTKE

BB B EAREEIT B I Qur ik, BaE A AL

Btk 2 EORE ©, 1428 m¥/day 2> & 480 Table 3. Flow-rate of hot water from
m¥/day &, 3 ADOREHCE, ©1/3 By Okuyunuma.

s WwE A B BEF4lE S 0 42

LTw5, ks, 3 Bicid, BBE»HE \ 10F 20 B 38 7R
N . ) , ‘ m3/day (//min)| m3/day (//min)
PHRAITICHircAe, 236 m'fday DWREE  ypmm (0 | 128 (00| 480

{
R TF T LTHH, 10 AL 3 ADHE % B B 229 (159) | 226 (157

(

{

s DR A T % & 1657 m3/day R SRAr S5 0 0| 236
@ & | 1657 (1151) | 942

r 942 m¥day =, 10 Qic#E~N < 3 B0
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Table 4. Ground-water discharges into Oyunuma.

W%{ﬁ41$10520ﬁ KB | HBmA24387H KB

m3jday (//min) (°C) m3/day (//min) {°C)
% B X 176 (122) 9.5 192  (133) 9.4
i ) - N 547  (380) 150 562 {390) 13.7
BETFHMTK 1 2.1 (18.1) 28.5 235  (16.3) 283

" 2 939  (652) 12.0 706 (490) 115

" 3 144 (100 13.0 128  (89.2) 12.0

" 4 478  (33.2) 14.5 8.4 (5.8) 134
BEBHOBEK 418  (29.0) 16.5 10.5 (7.3) —
i@ & (Qw) 1746 (1225) 1457 (1012}

WHENZE LWL LTV 5,

RBEBNrOWHT ARABYH 3 KR LI,

BEBOREL, BA4RCR LI EL, E<LOMTKERESY, chbixREB,
LEARBHLICERKEA LT, RBBCEALTVS, KEBCHAT 52EREMTKAKOBRE
B 4 RCRAELE L 512 10 Biz 1764 m®/day ¢, 3 Bicit 1457 m¥/day & @b LT3,
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R4l 10 A 19 BAa5 22 HE Tk, HEM424E3 A7 BxS 10 H ¥ co i 2w
T, 24WfMER, BOSRKIRLALE Lo ® 2 cofizxioT, 1) A 2L, KEBE
DEMLHBHT AERE Gr 2RD T, # 13 TR L,

b, £ 1Mo BRBKER, 10 AoREMIRTH -1y, 3 AoFHEEMMC IS ch-
o BTWMoBERERR, Q) RxfHuv, a=00227 (£ 6 o AEERE W S £ DI R
T3} 18m/sec NTFTHo7c) L5 5 Mo B PFHEKEAR eo—e. AL, 3 ic
R LI KGR OFHREARL 10 AOMERC {HXT, 3 BOMERICIIM 5°C IR/
TkY, BEOBEETE L, £ 7 MR BARRE R 10 AORERII < bXT,
11 mm RERD LT %,

FIMOBOIIC L AMHERE Qu 1k, NXOHMDORGEOKMEIICIE U T, 24 B
OB HEL TR L,

510, 11, 12 D Qo Qra, Qw HEVINZ O TR LA ER TEL L EZDRS
DT, 1 EE X0 2 BOFERKICOWTR, ThEFh—EEE2 I

U EDFMOMEL D, KRR LICHE, 8 BRI X 51, Gr OfHixEEmm 41
410 Ao P cit, 3 BV 2130 m¥/day, FEFD 42 4 3 Hix 2337 m®/day <, 10 B0
HHFIZ BT, 3 FRKGBOE,D O ABHELLLWMML T 5,

F1ER LOH 2 QORI 2T, ROk 3 [E (1[E 24 FE) ONERHE L
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Table 5. Result of water budget at Oyunuma.
KW % © B 18 Period of water budget
EFN414210 B (R Fnd 14210 8 BB Fnd14E10 5 B8 f42FE 3 A |WEFn424 3 B |IEFf424E 3 A
198 8t~ | 20H 8Wf~ | 21H 8Hf~ |7 H1285304y| 8 H128:~ | 9 H12~
20H 8 B 214 8 H% 22H 8% ~ 8 H 128 9 H128F 10[ 128
1 R (mm/day) 7.00 6.17 0.00 0.00 3.10 1.50
2 2 (mb) 10.9 9.7 9.3 33 40 56
3 B (°C) 50.2 49.6 494 439 445 455
4 2, (mb) 124.6 121.0 119.8 90.6 93.4 98.3
5 &w—€q (mb) 113.7 111.3 110.5 873 89.4 927
6 W (m/s) 1.1 15 1.3 16 1.1 1.0
7 £ (mm/day) 61.68 60.72 60.24 46.53 48.72 50.40
8 4h (mm/day) 55 —4.9 —37 —234 —14 ~1.0
9 Qo1 (m3/day) 2769 2952 2750 1898 1503 1478
10 O {m3/day) 1538 1538 1538 1966 1966 1966
11 Qrg (m3/day) 1428 1428 1428 480 480 480
12 Qrw (m3/day) 1764 1764 1764 1457 1457 1457
13 Gr (m3/day) 2157 2159 2075 2376 2298 2337

By, FE—RICIRE & A EHEN R, KIREDOHELRREBTH I LR LT 5 EE L
bhab,
IV. BRSBOKERIZOME.

RBPRE»D OEFERIL, KRBEBCHAGIERTEA—0 L OB THE L, BRI
41 10 BOREMN ORREOWEFBREZE 6 R L, 10 AOBBEOREAINRL 81.5°C
TH b, HERFNOKEIL 74°C Thote, Lo T, BBOERHEN,D ORFEEIX 815C
HMIET HEREYFET 2 LERH B,

TR BN ORPED 5 ew—ea
RHELC, BTECTE L, AIRE
£195cm @ 7Y F BWEEW O Pan %

E6k RUBCHRTHREE NEHBoFy
HHEAR L BSENORBEH)
Table 6. Observation of mean hourly
evaporation and of the corresponding
vapor pressure difference.

IR o BB 9T AN B Eg n
KIENCIENCIE Lic, 58 9 Bz Al _— ETS‘}; £ V‘{m.d ginffn 2ty
3 A B 1 P velocity
DRE/ZRLSEOTRBERESY Ghe T (. 8%) (/)| () | (mm) | (mb)
IR L RREAE E OBFRA AR LT, 19. 10~19, 16 953 | 21 0.60 —
%9 [c, AU OWEEY B, SEO 19.16~19, 22 906 | 08 0.00 —
‘ 20. 8~20.12 1221 | 21 6.00 —
BEE B CHR LA, 20.12~20. 17 10.98 2.0 010 | (329)
21.10~21. 15 10.83 15 000 | 360

SEHEY 10.0 mb ©, FEH AR 81.5°C @

7) Hrig 5)
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Fig. 9.

HEIR FHEMEREL (ew—cd) & DOMEIR

Relation between mean hourly evaporation and the

corresponding vapour pressure difference (€—eq).

Table 7. Result of observation by A. Sugawa.
WeEgp | % w E WEwA | v w E
(mb) (m/s) (mm/hr) (mb) (m/s) (mm/hr)
Jan. 1958 2379 07 8.68 Apr 1959 293.5 17 9.42
88.4 — 2.80 839 09 1.85
— — 3.37 1186 1.0 269
1959 80.6 14 1.91 216.3 23 9.48
31738 15 8.16 61.4 27 1.61
1i2.4 11 3.10 Aug. 1959 3266 30 8.76
34.5 24 0.56 67.7 35 2.00
256.5 23 8.94 119.0 _ 504
- — 5.66 1958 2474 0.7 8.40
Apr. 1958 3199 — 9.60 82,5 0 266
889 — 2.15 319 0 0.35
1075 — 257 393 08 0.99
238.5 — 5.57 1959 1482 19 5.12
30.4 — 1.38 329 16 0.85
1959 476 35 1.85 — 17 0.91
£
101
5 -
mb
O 100 200 300 400
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KT % ew 12 503 mb TH B, LIhio T, ew—e,=493 mb Ie X+ 23HERIL, £ IX (o=
0.0293) #%, 144 mm/hr TH %,

Fio, FEA42 4 3 BoRERCE, BBOE'EAKRL 79.5°C (€o=464 mb) T, e i&F
43 mb THote, ew—e,=460 mb YT AR E X 185 mm/hr &7 o,

BB EALZPE Uik o /e0T, KEBE e LTHEBIh2BYEBR LT, #E
ExitRETALE L, BREBErLORMEELERBEONS, REBEOEALEET SRR
BEEZI,

CDRERBE BN L OBEHEL, B 4144 10 FoRERCIL, BRHEE (1657 m3/day)+
#ERE (311 m%/day)=1968 m¥/day & 75 -7z,

Ffo, WAR 42 £ 3 AoEHEE, BEE 942 m¥/day)+ R E (292 m*/day)=1234 m%/
day 70, 3 AOBEHER, FIFE 10 ACL{bRNTELIBI LT 5, REBOBECIX
BHEZ 3 ARCPHEMLTH 22 bR T, BRATREZLTH D,

V. X&aBORRX

KGHEOKREDETli~Nfe & 5z, BBEEREE LBIREY@ES ok B
T, BETAHTREALTKBBABAL TS, £, BoJI~NOWHL X OHERR
RADEEIE, KBEBEHLHBEXEOCH L5, Zosbie, &K, B, HECREESC
Koh HBENDH D,

1 BRE OB Z DR Ck, BEARRDEE S L OKP5 5 OB X 5 KiE B
M OB IERE OB ERTEL LD L EL Y, KBEBOEIL R S 2&E Hr O
% = OO TRDIE 0, 2 FLHEE L U TRD R LR BILZ OBIREL S

Hy="?c {Qm (001—00)+Q02(002'—00)'—Q11(0I1—00)—'Q12(012—00)}
—0cAR (0,,—00)+A{Eﬂl(1+Rb)+HR} (5)

Eish, AL, BEBHLOBHERHTKEDEA LI 220/ MIOKE Qn s L0 O, D
A & KGN QWA FAHE CHE LIcfli% On 38 X0 0, HOJIINOHA 5 XL O HEBH~
OB REDOKE L FRER O X O, BKDIBEY 04 P 5LV c IKDHEER IO
W#h, Lix& bE, R, X BOWEN ratio, Hy IXBBREEIOEHC L - Thbh BB TH D,
¥, WO 414 10 A 20 B 8FF X » 21 H 8B ¥ ©D 24 B L L7z,

6) NG L, i, MAKBEC L 2#0HAT, 82 HIBKC L52EORZ
THb, Ieks, BRKOBEIRBESE UL VE Lz, 3L, HRT L TRINLHEH, B
s L OMEHIC & » CKEND Ebh s 8&E Th 5,

6) RoFHR Ik OB fE A B Ui,

P=1cal/g:°C, c=1g/cm?® 04 =0y,=48.0°C, Qy;=2952 m*/day, Qu=1538 m*/day, 6=
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32.5°C, 0,=37.0°C, Qp,=2035m?%day, Qr,=1157 m%day, 6,=10.0°C, A=17320m?, 0O.=
49.6°C, R=0.62 cm/day, 0,=9.0°C, E=6.07 cm/day, /=568 cal (50°C)

BMREIC X o TKEN DRI D BE L BB S h 2 BB L O R, 12 BOWEN K X »
THRDHHRNIK D BOWEN ratio DRAD iR & h, MBOBINZE oAb T35,

1n=6n004PQ@£jﬁ> (6)

€y —E€q

BL, PRIRET, ew e (FA—HEMLTHDLPL, EFKER 0o B IOKE 0 13T0E
h °C DML TH B,
ey kg
¢o=121mb, €=97mb, P=1%/F=1013mb

THHDT, 6) Xrb Ry 23 HT 5L 023 Lich, BT 2EEREON 2 ErEE
K XoThbhdobiiiks, _ '
BEREND RO AESHBEBEOHERIZ, RO RICHARDSON % X ¥ MONTGOMERY O
AT kot
BBRE»L OBAERD A b DGR He 1k

8RR ABBCRILIBNZOKE

Hp=090600,,—07%c 0} (7)
Table 8. Result of heat budget at

Oyunuma.

{81, o: STEFAN’s constant=5.73X 7 B
10-%ergs cm 2 deg *sec™! T, 0O, O i1 F 20~21. Oct. 1966 ﬂovs(rkr:atl?n?ifn}leat
RERBBOEEKE & & 0GR % #HE PCLQn (01— 60)+Qr2 (02— 60)} 535 %102
e L & > PCAR (00— o) —07x102
Be TR LTC ° PC{Qo1 (01— b0)+ Qo2 (02— ba)} 1184102

6) ROFWLEFELXFET S L, H8E AEPI(1+Ry) 5107 %102

— AH, 682 % 102
TN Z Cj * f- RS ﬁ Z e
WRlleZ kb, hTLHERBT L - H, 6439 x 102

ThRbWAEENAR LSV, 6 ROFED
BR, RKEBOE»S M I 5E8E Hr it 644%x10° keal/min ¢ - 72,

VI. Bowsn ratio (st

6) BRI BOWEN ratio 2REBB® X 5 BB KESA S OBEREIC O TLK
Do TDBNEIDERNL0, REBHOREBL T BEO)DRERTE, HTH
] 2 i % » CTRIE LI,

10 RITERNCR LD EL, BOD dx DRETHbh 5 BEL, 4z XETH

8) G. E. HUTCHINSON; A Treatise on Limnology. Volume 7 (1957), 514.
9) EPREAYA-WAESREL; #uElsE (1961), 37.



16 BEZHE - PRKMUE - ZHAHBE - BEE—

BB bhine &3l
Qyd0.,pc = —EIP(1+R,) Bdx
~HyBAdz—Fkg Bdx (8)
Elehe (BL, 40,1k dx 22T 5 MOKIRE
b, BIRJIET, kB X0 g1k, ThERJIEDL
DEEE R L OINEOMB AR T, AU% 3H BOE #HoMckFsKRET

BN B BEE TR B BB TH 5, PO
X Fig. 10. Schematic representation
@) K>\ T, =0T lu=0u, WMEETH of water temperature decrease
WTE LB RETE, BRES L OEHRIL, along a hot stream.

W KD TR O - THET S 2 Lind 5 &, HTHREKE - TOKEZEL 9)
XTRT L, BRWLREETTHALHINS,
0w—0w0=§0—£{ElP(1+Rb)+HR}x (9)

BL, @ ROLIHE 3HE, BMEOERMOE LTIV OTEHLLE,

Ry % 6) R&ffi» koD, 9) ROBRERTOHE (r DFEE) 251EL, BOJITOER
DABERTORME LB L, M R, BHOZ Y4 BE L,

KEBOWMBO»HEDJNL 2 Hichrh T 50T, ZhZACDWT, 2m BFETK
BENEEAPEL, ZOXBEXMIBIORMEII L L, i, 2HOBOMAEHEL
7o BORELZXME L & LRASEOMUE T8 - 1,

KL II ofEEHELTELT, AMEOKMEIL ofgE (Qu 25, RENEECH
bhTws, KEIL I OWER, 2HOBDONOEHEROKE Ouw B XU b & AKE
BOKE (Ouw) &b, BEOHEREELEDLRE,

Qu PXH T BT 2MERSHE 8 &3l

Q01 0w3 = ‘8 Qm ‘9w1+(1—ﬁ) Qm O

0w3 —'(9702

B= B — Oy (10)

KEBEXFRPER, 0,=478°C, 0.,,=45.0°C, 0.,,=47.3°C =, =082 ¢ 7%, KM T
VR LT OB 0K 8 EAATWA Z & in D,

HEREZ LT, 9 RKD xz DEH K 2 RDIFEREZE IFCR L, Fh, R 3&XKH
Zriz, (6) X.o> BOWEN ratio 3 RD LN TEHE LT,

B KxEo/ioRE L I, Ikt 3 K FTARCE > TOREBERTFTZRLTW5,
HAEERE, EHE O XrbHRELCREERTOARZRLTVT, P00 dH
B, FIEE FEMETEERE L~ L T3, Lidi->T, BOWEN ratio BHRITIE
FHeREEZ T I,
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BIE BolloWTHELET > THOKRKRBET

Table 9. Decrease of water temperature along hot streams.

X om I [ iy T HW 1 ‘ )iy T
B (m) 174 1.28 1.30 e (mb) 111 111 111
Q (m¥day)| 2290 503 2794 ¢q (mb) 9.4 9.4 9.4
E (mm/hr)| 231 204 218 Re 0.20 0.21 0.21
fw (°C) 479 457 469 x ~318 | —995 | —190
fa (°C) 142 142 142 X104 | %10-4 | x10-4

4551

45.0
o} 5 L .
X (1) 0 o 5 X (O) ‘o 15

ENE HBoMoXEMIL IL I ofEKFEICE > TOKRRET

Fig. 11. Decrease of water temperature measured
along hot streams.

VIL. XEBCHITZKRXHLCRRNEZOERORE

KEWEDEDD, 6.44X10° keal/min DBEIMEIE STV 5 2 L BBREHO R bh o
ey, ZOBBEOHRBIIH TR D EAT2E8EAMKCERT S L ELbRE, TEE
DT CERABKIEACIAENETOLDE, BE I 0BKEKEGLTHELTRER
DEDE, ez PTBEIhTVW5L L L5,

CDHE, SOy HS EDH AR L BBMENE 2 bR BN, BE KU F AhD 9%
PERKERTHADZEHFELR TV BDT, ZOFEIEELL,

KB B OEOKIRIT R 108.0°C B JE S hich’, BEHFHENSLERIA T3 200 %
T, 0717 120°C BRELE2 DN B,

WE, KEBOEND BB INEBKE G b ToOKELZEERY 7 (ERE) & Thi

H; = Gr(0r—0o) Pc+ G, TPL (11)
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L, 04=120°C, =525 cal (120°C =X T A%E) & LCT %5 HT2 &, 7=06L %185,

KE - BED IREBICBET 3RS O IRILFENFR O R, TOBKBEOEE
% 200°~240°C & HEE LTV 5,

T 2 L AuE, HF T 200°0~250°C DBk BB g LA T, mwEToTro
filivk 200°C ¢ 0164, 250°C = 0233 &7 b, ZhU bz vBinns LT3,

KBBTOKINE, BRZOKENSBOLIA 712061 THY, T TLBBEKERE
LCHAET B2, BT EF OB CHBKO—HAMBOBE 2 bR, KEZCBELL DL
ST EEBEZXBDTH B,

BB 20T, 7T 2EELLCEEY o LAy, AL 64E LT 7=02~03, X
Higk - BRI CIx 0.10~015 T, FIDRERISLTL, WHEMCH T CiBukREBZS 5
ZEFRRLTVE, UL, KR - BRI Y Ik cliBta ofa T, 7=05 Lkt iy,
Z ORIR TR SRR D KI5 235 GRS OB £ T T B 2 LB TH B,

KEBOLE LT OBKE EROBET, Bk KEKCHEEL, Boko—#r ol
By rhic R, RBBORKCBE LERAEREIKABEIKCED L5t Exbns,

1. Studies of Water Balance and Heat Budget at
Oyunuma Hot Lake in Noboribetsu, Hokkaido

By Takaharu FukuToMI, Kinshiro NAKAO,
Hideo MIYOsHI and Ryuichi TANOUE

(Department of Geophysics, Faculty of Science, Hokkaido University)

Oyunuma, situated in the immediate neighbourhood of the Noboribetsu hot spring,
is a hot lake formed in an old explosion crater which has an area of 17,320 m® and the
maximum depth of 16 m, and the surface water-temperature of 40°C~50°C.

Another small hot lake (900 m? in area) called as Okuyunuma exists in the vicinity
of Oyunuma.

Hot water overflows from Okuyunuma, as a small stream.

The purpose of this study was to estimate respectively the flow-rate of hot water
and heat discharged from the bottom of the lake by the results of water- and heat-budget.

Investigations of water~ and heat-budget at Oyunuma were carried out during two
periods from Oct. 19 to Oct. 22, 1966 and from March 7 to March 10, 1967, measuring
the rate of evaporation from water surface, the change of water-level of the lake, the
rate of inflow to the lake and that of outflow.

The results of measurement are shown in the Tables 2, 3, 4 and in the Figures 3, 4, 5.

10) KERK-FEIEM; jt%ﬁ?éﬁ?ﬂﬁﬁ&,' B A&{b& ek, 76 (1955).
1) HFNKR=; UEORRBEZCM T 5 RENE, BR T4, 4 (1966), 142,
12) BEZW,; BHEROMBRYBENTEOEE, BARE, 16 (1966), 51.
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From the result, it is ascertained that the evaporation from the lake surface is nearly
followed with DALTON’s law (Fig. 7), and a relation indicated by equation (2) exists bet-
ween the out-flow rate from the hot lake and the water-level of the lake.

Result of calculation of water-budget is shown by Table 5, and the discharge rate
from the bottom of the hot lake Gy is estimated as 2075~2159 m?/day for the first period
and as 2298~2376 m®/day for the second period.

From the result of calculation of heat-budget for the period from Oct. 20 to Oct.
21 in 1966, the heat-flow from the bottom of the lake H; is, also, estimated as 6.44 X 10°
Kcal/min as shown by Table 8.

These values of discharge rate of water-mass and of heat quantity from the bottom
of the hot lake, indicate that the bottom discharge is a mixed fluid between vapor and
liquid of the same boiling temperature under the bottom pressure.

The vapor percentage to the total fluid mass y is expressed by equation (11).

7=0.61 is obtained by the equation for the case of Oyunuma. The value is very
large in comparison with the known values at Jigokudani (Noboribetsu) and Atosanupuri
(Kawayu hot spring).



