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Fig. 6. Map showing distribution of hot springs (white circles)
in Jozankei. Black circles indicate the sites of orifice
where Q-y relation is observed.

1. BEUEBREEOKRSERE

FINBERCEIBASZZ 0BHOBEDON TS (B6bEA), BE/ET )l
BEOLEREOS OMOENEPSDEH LTS, & EDRARR (386 EBA No. 1,
B 79.6°C) BIFEOARBEDENELSHHLTH S, HEEL L IHNEORSIR
HRoFFEL, WALV 7 )~ rORTHWEEZY27ELTED, LBECIDEBEHEY
TRTHEBELUTHER LT3, MEIGIEFI324 7 B 25 B KHER YRR EE o vh R kv B S
DN EFGTHTE 128, RTEZ VY IHFOREZRNTEHE 7 v 7 BRORBKMNE T TH,
HURkRZL, 3INE»S0REWIHIE > THRRAKMNE LR XY, 2V 70— HHEE
(9.95%10° cm® DI DT 7 v — FE AL BELZRRAKEFIC L > T, —EREEI
(B&H10 8, BB 15H) KLOBmS Z/E L, :

5 7 R M RS2 & OB A & D, BB ZNICHIST 5% &> TRRL
REOTH D, KT, WEOBTH S 30 sec HOKEERMICED, Z DOHADHH 30 sec &



40 - BB % m

707 _ utimte Lever __ e
s e 120{ 3
6019 8 £
- c . E
g= e >
o * 1004 ¢
5012 5
2 H
so4 ©
40 A T §
6o 3
304
40 - I
201 -+
20 4
104
> Time o —> Height of Orifice In cm(y)
0 2 H 6 5 ome 10 20 30 40 50 610 72)
FBTR BLBELxDERIKETS HSR BUBExHLRB B 3ELE
AKALEIE R QLBEHAOESE v & oME
Fig. 7. Recovering curve of water level Fig. 8. Relation between height of ori-
at orifice No. 1 (Fig. 6) in Jozan- fice ¥y and the corresponding
kei hot spring. volume output Q at the orifice
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Fig. 9. Relation between height of orifice ¥ and the
corresponding volume output Q at the orifice
No. 2 in Jozankei hot spring.
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corresponding volume output Q at the orifice
No. 3 in Jozankei hot spring.
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the corresponding ascending velocity of

d . .
water level ',71;” at an orifice in Karurusu

Fig. 11.

hot spring.
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50

fice ¥y and the corresponding
volume output Q at Tsuru-no-yu

orifice in Makado hot spring.
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{BL, 2000 {3 @ Critical REYNOLDS number Tk 2, L7=552T, HEBE VREXARATRIN
LZRAFTE Ve J0/MTRENIE W) RRBEII LT Litld 3,
V, = 500mvd (47)
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B 80°C 3N v=00041 735, BEicEI T, d DER 0.1~1cm TH> e BIEFICK
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IS b 75 5 MEVERTE 0>d) TRECBAEEL S, Rock
MRS R ATOSNAIAT TSRS AL ;y' -

EX, Lih> THEFRZKFELL 2k OFHic s _g_ a{é_’—:-:[:::]«p*—dx

D, CRIHAREOHEbKETHSET 5, HELS _l O

oy BEED, 130X 51RO B RO KL °

s_dx..a

ricyoBEEEAAE S, Coihiohic, Mok iz, % Fiscure
Eddy, BEXx dy, BOKBZWPNEEFGEELED, ZOW S TTT 7T 777777777
WHOEEE v & FRIAITORER v+ 50 dy T Rock
305, PRI Atk o %m@;a‘r%ﬁéwn g BUE ALORR AT
togy THD, SMUEICH R ag <v+ 6«0 ay) Fig. 13. Flow of water through
BB, T, COWHKOLMEC M ENE p ETHE ? fissure in xock.
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MiEFohd, BL b>d DEETH B,
COWEBERLBEEDORAV A /vy EBZ2OEIHATES 0L LTRAKEOMES
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LB MO, HIFOELBRRAOEAIZENT d=1m &T1iL V.=49 ¢/min, b=5m TiZ
V.=246 {/min, b=10m Tt V,=492 {/min DR LD, Lichi->T, HEOMOENE
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COBRBOMEET I ERBHEROENLO IR Y EBEDNS,
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TREND LB,
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2 DR E> TV B, EhRicBF 5 Ah (No. 2) 5 XU Bh (No. 3) @alicii~rkdicc
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7, diZ 01~02cm OHEFT, bIXI3mBETHho K, BIIZRNIERE 80°C txd2 v=
00041 &, zho Dk 65) RIKAL THEBEOBOE S I OMEEHEELTA5BE, Ah T
I3 16~126 m, Bh T3 14~109m, %218%, T4b b, HHROHOEIRIH I mBETH-
T LA B,

FRE DR, BERERBEDOE TR 1 DMK 2#EE 0.025 sec/em’® I X U 0.097 sec/
cm® C Ah, Bh iz B3 2 It HBLTREWVETH -, —Kic, BHREOMNMNMBRR IO
EERENVEABSZ20RELEKFAOHEOEINEFEOLOE mOBBIZHd T BB
TEREBDOTHEAD, TORBIZOVTIEHEY icB W EB S,

VL & B 8

LR AESAL LAZNTIRREZ 5, B~ ILBIRE O Ah BXUT
Bh STk, ZOHEKESEZHEN S BTN DKL ORI > TEMT 5 EBUED

3 BWEER; KRR (LAERYHELHARE 5B AROTFE)
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BECOPELPZEINTVD, FUERCOBBREAERLELODTH DM, HubKEHZNAMD
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Fig. 14. Relation between height of hydraulic head at the
orifice No. 2 or No. 3 in the Jozankei hot spring
and that of water level of Toyohira river in the
neighborhood of these orifices.
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BHROMNBEHOBRKOME 47

MERZHLERREEZ AORDIZEEL, JIIKAZ 2, ¢ ZEZTHLRBRLEERDZC BB
PO SINTH B, :

VIL. #% =

TEETRREOEBLZ60% 42 MEPELAOHNEPOEEDS 5 R ZNIGEVIR
%ﬁb%&LfbécEﬁ%&b?%%ﬂfméﬁ%éﬂT%<?H%E@%nﬁéﬁofk
RLTWBEEZNDG, R BROENEOhOBRRKBEABEMZHE> THREL TH
ZHPERMBDTERBOTRWIEC L THHY, EFEOMBRY TRIEHKC OHTDHIFTIZ AL
TibhbhTnizho 2, :

HAKELOHIC I > ThERBIRRIEODVWTRBHELFHOOS I LOMIZRADE
MARNEE 2 CEFADLN TR, EEFRALFOANE» S EELIHABRLESNTE
FRDOPERE S 2 C EEZBHFOREDOEMK R OHIDI, 2L TEADENHOPOR
FAROTRBILT PRI B ORI DT

zf+¢’=zy+€?+xv
(58)
B a= 2L
gbd

THEMMIZED LB CEEH N, B, 2 BL 2, BZOHEBPSO LEOMR A B0
THOM BB 25, pa BLU P RK2 A BLUBickbd2KE, VIRER, 7=0g
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3. Flow of Hot Water through Fissures in
Underground Rock

By Takaharu FUukuTOoMI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Hot springs of about 60% of the total numbers of these in Hokkaido discharge from
fissures in underground rock. Hot springs are occasionally obtained by artesian wells
drilled through confined aquifers at shallow depth, but origin of the hot water is supposed
to be that ascending through a fissure in underground rock from the deep. In this point
of view, it is very important for the study of hot springs to make clear the law which
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regulates the flow of hot water through fissures in underground rock. In spite of the
importance of study in this field, it has hardly been carried out in the past, so far as the
writer is aware of.

Existence of a negative linear relation between height of orifice of a hot spring and
the corresponding volume output is known with regard to hot springs of the confined
aquifer type. The writer acknowledged that the similar relation holds fairly well in the
case of hot springs discharging directly from fissures in underground rock as shown in
Figures 8-12. And he ascertained that flow of hot water through a segment of a fissure
in an underground rock can be approximately expressed by the following equations:

zat L= 2t 22 gV

12l

A= Jbds

where z, and 2z, are respectively the height of the upper and the lower stream ends of
the segment, p, and p; are respectively the water pressure of each ends, V the rate of
discharge, 7=0g, ¢ the water density, ¢ the gravity acceleration, v the kinematic coefficient
of viscosity of water, d the mean thickness of the fissure, b the mean lateral wide of
the fissure and / the length of the segment measured along the flow direction.



